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Advantages of the Shildan Terracotta Rainscreen System 

 

The ALPHATON® & LONGOTON® Cladding Systems seamlessly integrate the warm, natural look of 
terracotta with an advanced, high performance rainscreen curtainwall. Shildan terracotta can blend 
various styles of architecture to create a unique and sustainable system with these great advantages:   
 

• Ventilated Rainscreen – The Open Joint Rainscreen system, is a high performing, back 
ventilated, pressure equalized rainscreen system, designed to utilize the Rainscreen 
Principle.  The Rainscreen Principle is a theory governing the design of a building enclosure 
in such a way as to prevent water penetration due to rain. Our system allows air to circulate 
behind the panels to provide pressure equalization which prevents water from being drawn 
into the building.   
 

• Unique Design – Our Rainscreen is unique as it encompasses a shiplap in the open joint 
which resists wind driven rain and does not allow the rain to penetrate the open cavity 
behind the cladding.  Because the space behind the rainscreen is open, it allows any 
moisture or vapor to escape via the back-ventilation properties of the design, allowing any 
stack effect to properly vent out. The natural ventilation prevents any mold or mildew from 
growing inside the wall. 

 

• No Grout or Sealants – The Ventilated Rainscreen system keeps your building dry and 
protected from the worst weather conditions without the use of grout or sealants, and 
without any need for maintenance. This includes positive and negative wind loads, seismic, 
thermal, and normal movement.  

 

• Energy Efficient – By locating the insulation outside the air/vapor barrier, the condensation is 
continually evaporating due to air movement. The result is a higher insulation value which 
reduces energy consumption, resulting in healthy wall construction. 

 

• Up to Code– The ALPHATON® & LONGOTON® Rainscreen systems meet the standards set 
by the International Building Code and the International Energy Code which has been 
adopted by many states.  

  
• Versatile Design – The Open Joint Technology allows for design flexibility. A wide array of 

panel shapes and sizes can be created giving the designer greater latitude in modular 
design. 

 

• Natural Materials – The panels are made from 100 percent natural clay materials with no 
artificial pigments. A wide range of natural colors are available.  

 

• Sustainable Design – 80 year-plus life expectancy, with a naturally ventilated wall cavity, 
helps to eliminate the potential for “sick building syndrome” common to closed cavity walls. 
All materials are fully recyclable. 

 



 
 

• Improved HVAC – by virtually eliminating air filtration and exfiltration, the HVAC system will 
be more effective and reduce energy costs.   

 

• 100 Years – Since condensation is not trapped in the wall, we can provide a 100-year 
facade, even with steel stud construction. 

 

• Ten Year Guarantee – The full system has a ten years factory warranty. 
 

• Perfect for Coastal Environment – all materials of the system are non-fading and resistant to 
frost, corrosion, salt water and other aggressive substances. Magnesium alloy aluminum 
support structures used in shipbuilding. 

 

• Acoustic insulation – The sound attenuation of walls is significantly improved by the 
MOEDING-ALPHATON® facade. 

 

• Replacement Panels – if one panel is damaged, it can easily be replaced without harming the 
others.  

 

• All year installation – the system can be installed in almost any weather conditions. 
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YOUR CHOICES IN BUILDING MATERIALS HAVE A DIRECT INFLUENCE ON THE 
BOLDNESS AND BREADTH OF YOUR DESIGN VISION. THE BUILDINGS YOU DESIGN, 
IN TURN, INFLUENCE THE COMMUNITIES THEY GRACE AND THE LIVES OF THE 
PEOPLE WHO ENJOY THEM. ALPOLIC® MATERIALS OFFER ENDLESS FABRICATION 
AND FINISH POSSIBILITIES, FREEING YOU TO DESIGN ARCHITECTURE THAT TRULY 
MATTERS – FROM THE STATEMENT IT MAKES TO THE PURPOSE IT SERVES.

INFLUENTIAL

HEALTHCARE 

Bring state-of-the-art quality and a vibrant, 

affirming look to places where people  

bring their hopes of sustaining healthier, 

happier lives. 
• Hospitals 

• Clinics 

• Medical Offices 

• Assisted Living & Nursing Homes 

• Rehabilitation Facilities

EDUCATION 
Challenge the mind with designs that inspire 

learning by creating the ideal ambience for 

everything from focused study, to shared 

discovery, to team celebration. 
• University Buildings 

• Schools 

• Cafeterias 

• Dorms 

• Athletic Facilities

GOVERNMENT 
Service, justice, security, community: 

Engage the people with architecture that 

inspires civic pride, from legislative halls to 

park plazas. 
• Government Offices 

• Prisons 

• Park Facilities 

• Courthouses 

• Fire & Police Stations 

• Post Offices

MILITARY 
Create the right environment for every  

facet of soldier life – places to train, work, 

plan, eat, recreate, socialize, live and  

raise families. 
• Offices 

• Housing 

• Commissaries 

• Hospitals

COMMUNITY 
Bring people together in spaces that excite 

the senses and invite participation through 

the use of engaging forms and finishes. 
• Libraries 

• Auditoriums 

• Museums 

• Community Centers 

• Churches 

• Sports Arenas 

• Golf Courses/Country Clubs 

• Convention Centers

RESIDENTIAL 
Create more than living spaces – create 

places to truly live, where clean lines and 

colorful details invite residents home  

each day. 
• Luxury Apartments 

• Condominiums 

• Townhomes 

• Single Family Dwellings 

• Affordable Housing

COMMERCIAL 
Show a flair for business with designs and 

colors that convey authority, yet welcome 

employees and customers to engage 

creatively with the enterprise.  
• Corporate Offices 

• Laboratories 

• Production Facilities 

• Car Parks 

• Broadcast Studios 

• Rental Warehouses 

• Parking Garages 

• Shopping Centers

INDUSTRIAL 
Reveal function in extraordinary forms 

that represent the fruits of industry in all its 

dynamic and colorful variety. 
• Manufacturing 

• Research Centers 

• Power Plants 

• Warehousing & Distribution

TRANSPORTATION 
Bring joy to people in transit, enliving the 

journey and creating new destinations to 

look forward to. 
• Airports 

• Bus Stations 

• Train Terminals 

• Parking Structures 

• Subway Stations 



IDEAL
ALPOLIC® materials are ideal for architectural projects because they’re lighter in weight, easier 

to fabricate into complex forms, and easier to install than traditional materials. Yet they offer 

superior flatness, durability, stability, vibration damping and ease of maintenance.

With a huge selection of finish types, colors and glosses – plus the ability to specify virtually 

any custom color – there’s no limit to the architectural effects you can create. To achieve the 

widest possible color and gloss range, with unmatched durability, we coil-coat our ACM 

panels with the incredibly tough and stable Lumiflon® FEVE fluoropolymer resin, so your 

concept stays fresh through decades of exposure to the elements. ALPOLIC® products and 

finishes are backed by up to a 30-year warranty.

Product Properties 

ALPOLIC® aluminum composite materials (ACM) are produced by continuously bonding two 

thin sheets of aluminum on either side of an extruded thermoplastic or mineral-filled, fire-

retardant thermoplastic core. The aluminum surfaces have been pre-finished and coil-coated in 

a variety of paint finishes before bonding.

We also offer metal composite materials (MCM) featuring skins of copper, zinc, stainless steel 

or titanium bonded to the same cores and left unfinished. ALPOLIC® ACM and MCM both 

offer the rigidity of heavy-gauge sheet metal in a lightweight composite material.

Ease of Fabrication 

ALPOLIC® ACM can be fabricated with ordinary woodworking or metalworking tools, with 

no special tools required. Cutting, grooving, punching, drilling, bending, rolling and many 

other fabrication techniques can be easily performed to create a virtually unlimited variety of 

complex forms and shapes.



Park Place Motors Porsche, TX, United States 
ALPOLIC®/PE in BSX Silver Metallic Finish

MANUFACTURING FLEXIBILITY
ALPOLIC® materials are offered in a variety of thicknesses: 2mm, 3mm, 4mm and 6mm

STANDARD WIDTHS
40" 48"         50" 62"

SEMI-STANDARD WIDTHS
Consult Customer Service

CUSTOM WIDTHS
Consult Customer Service

RANGE OF SIZES
Width: 40"– 62" (826mm – 1,575mm)  Length: 6'– 24' (1,829mm – 7,315mm)

PRODUCT TOLERANCE
ALPOLIC® materials are trimmed and squared with cut edges to offer the best panel edge conditions in the industry.
Width: ± 0.08" (2mm) Length: ± 0.16" (4mm) 

PRODUCT TOLERANCE
3mm ± 0.008" (0.2mm) 4mm ± 0.008" (0.2mm) 6mm ± 0.012" (0.3mm)

BOW MAXIMUM
0.5% of length and/or width

SQUARENESS MAXIMUM
0.2" (5mm)



FUNCTIONAL
ALPOLIC® MATERIALS ARE UNSURPASSED IN THEIR FUNCTIONAL ADAPTABILITY, 
FREEING ARCHITECTS AND FABRICATORS TO COLLABORATE ON INNOVATIVE DESIGN 
FORMS AND CLADDING SYSTEMS. IN CITIES AROUND THE WORLD, YOU’LL FIND 
BUILDINGS THAT REVEAL STRIKING NEW POSSIBILITIES, ACHIEVED THROUGH THE 
TEAMWORK OF VISIONARY ARCHITECTS AND SKILLED FABRICATORS WORKING WITH 
VERSATILE ALPOLIC® MATERIALS.

RAINSCREEN

ROUT AND RETURN WET SEAL



INTERIOR ROLLED PIN EDGE

ROUT & RETURN DRY GASKET SEAL
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THIN BRICK

FREEDOM OF EXPRESSION 

The freedom to add brick where previously thought impossible or impractical, Endicott thin brick clears the way for innovative, 

visually stunning solutions that are easy to install, affordable and hard to ignore.



W I T H  E N D I C O T T 
T H I N  B R I C K , 

L E S S  I S  M O R E . 

DISCOVER NEW WAYS TO ACHIEVE YOUR UNIQUE 

ARCHITECTURAL VISION WITH ENDICOTT THIN 

BRICK. SUITED TO YEAR-ROUND COMMERCIAL, 

RESIDENTIAL AND REMODELING APPLICATIONS, 

ENDICOTT THIN BRICK IS THE IDEAL CHOICE FOR 

PRECAST, TILT-UP, PREFABRICATED WALL, AND 

JOB-APPLIED PROJECTS.

Brick Color: Manganese Ironspot

Augsburg University, Hagfors Center – Minneapolis, MN



Bordeaux Blend

COLORS

Graphite

Executive Ironspot Sienna Ironspot

Medium Ironspot #77 Medium Ironspot #46

Dark Ironspot Manganese Ironspot

Grey Sands

Burgundy Sands

Autumn Sands

Sahara Sands

Orleans Sands

Merlot Sands

Garage



TEXTURES APPLICATIONS

To enhance in-place installation, Endicott thin brick features  
a keyback design, which provides a mechanical lock into  
the concrete for maximum durability and permanence. 

It also provides the advantage of increased freeze-thaw  
pull-out strength.

KEYBACK DESIGN

PANEL SYSTEM
Prefabricated or On-Site Panelization

Grout Joint with 
Latex Admix

1/2" Thin Brick

Waterproof 
Membrane

Cement  
Backer Board

Steel Stud

Insulation

METAL PANEL WALL SYSTEM
Prefabricated or On-Site Panelization

Grout Joint with 
Latex Admix

1/2" Thin Brick

Metal  
Wall Panel

Backer 
Board

Insulation

Adhesive

Drainage Mat

Water-Resistant 
Barrier

Some of the more common application processes for thin brick include:

THIN BED SYSTEM WITH LEVELING COAT
Job Applied Over Precast or Poured in Place Concrete

Grout Joint with 
Latex Admix

1/2" Thin Brick

Latex Thin Set 
Mortar

THIN BRICK SYSTEM
Embedded in Precast Concrete

1/2" Thin Brick

Keyback  
Thin Brick

Precast or 
Poured Concrete

Leveling Coat 
with Latex Admix

Precast or 
Poured Concrete

MORTAR BED SYSTEM
Prefabricated or On-Site Panelization

Grout Joint with 
Latex Admix

1/2" Thin Brick

Latex Thin Set 
Mortar

Exterior Grade 
Gypsum Wallboard

Metal Stud

Insulation

MORTAR BED SYSTEM
Concrete Block Infill Wall or Existing Masonry

Grout Joint with 
Latex Admix

1/2" Thin Brick Concrete 
Block

15 # Builder’s Felt

Scratch and Leveling 
Coat with Latex Admix

3.4 # Galvanized 
Diamond Wire Mesh

15 # Builder’s Felt

Latex Thin Set 
Mortar

Scratch and Leveling 
Coat with Latex Admix

3.4 # Galvanized 
Diamond Wire Mesh

Square Edge no Texture

Available in 1/2"  
thick.



SIZES

ROMAN
1-5/8" x 11-5/8"

MODULAR
2-1/4" x 7-5/8"

BC448
3-5/8" x 7-5/8" x 3-5/8"

BC4412
3-5/8" x 11-5/8" x 3-5/8"

BC848
3-5/8" x 7-5/8" x 7-5/8"

EDGE CAP A
3-5/8" x 7-5/8" x 2-1/4"

EDGE CAP B
3-5/8" x 11-5/8" x 2-1/4"

EDGE CAP C
3-5/8" x 7-5/8" x 3-5/8"

EDGE CAP D
3-5/8" x 11-5/8" x 3-5/8"

EDGE CAP E
2-1/4" x 7-5/8" x 2-1/4"

EDGE CAP F
2-1/4" x 11-5/8" x 2-1/4"

EDGE CAP G
3-5/8" x 11-5/8" x 1-5/8"

EDGE CAP H
1-5/8" x 11-5/8" x 1-5/8"

1-5/8"

11-5/8"

2-1/4"

7-5/8"

KINGSIZE
2-5/8" x 9-5/8"

9-5/8"

2-5/8"

CLOSURE
3-5/8" x 7-5/8"

7-5/8"

3-5/8"

UTILITY
3-5/8" x 11-5/8"

11-5/8"

3-5/8"

BC2-1/4" 48
3-5/8" x 7-5/8" x 2-1/4"

3-5/8" 7-5/8"

2-1/4"

BC2-5/8" 310
3" x 9-5/8" x 2-5/8"

3" 9-5/8"

2-5/8"

3-5/8" 11-5/8"

3-5/8"

3-5/8" 7-5/8"

3-5/8"

3-5/8" 7-5/8"

7-5/8"

ROLOK SILL 
INTERNAL CORNER
4-1/2" x 2-1/2" x 3-5/8"

ROLOK SILL 
EXTERNAL CORNER
2-1/4" x 4-3/4" x 3-5/8"

EDGE CAP CORNERS
Left/Right

NOTE: 3-Sided L/R  
dimensions are the same  
as Edge Caps shown.

ROLOK SILL
2-1/4" x 3-1/2" x 3-5/8"

3-5/8"

7-5/8"

2-1/4"

3-5/8"

11-5/8"

2-1/4"

3-5/8"

7-5/8"

3-5/8"

3-5/8"

11-5/8"

3-5/8"
2-1/4"

7-5/8"

2-1/4"

2-1/4"

11-5/8"

2-1/4"

3-5/8"

11-5/8"

1-5/8"

1-5/8"

11-5/8"

1-5/8"

4-1/2" 4-1/2"

2-1/2"
2-1/2"

3-5/8"

2-1/4"2-1/4"

3-5/8"

4-3/4"
4-3/4"

NORMAN
2-1/4" x 11-5/8"

11-5/8"

2-1/4"

BC1-5/8" 48
3-5/8" x 7-5/8" x 1-5/8"

3-5/8"
7-5/8"

1-5/8"

BC2-1/4" 412
3-5/8" x 11-5/8" x 2-1/4"

3-5/8"
11-5/8"

2-1/4"

NOTE: Available in 1" thick only.

NOTE: Available in 1" thick only.

TRIPLE
7-5/8" x 7-5/8"

7-5/8"

7-5/8"

NOTE: Available in  
1/2" and 5/8" thick only.

2-1/4"

3-5/8"

3-1/2"

BC1-5/8" 412
3-5/8" x 11-5/8" x 1-5/8"

3-5/8"
11-5/8"

1-5/8"

NOTE: Available in 1" thick only.



Endicott Thin Brick & Tile, LLC     
P.O. Box 645    Fairbury, Nebraska USA 68352

P 402.729.3323    F 402.729.5804
endicott.com

END-TBB-0322
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PARKING  
GARAGE
DECORATIVE
FACADE 
SCREENS



FlexFacades by Structurflex

2

cover: RICE UNIVERSITY—CAMBRIDGE OFFICE BUILDING GARAGE / Houston, TX
above: 9+COLORADO —BLOCK 7 / Denver, CO



3

Value Engineering with FlexFacades by Structurflex

As projects develop there is an invariably a need to make sure the 
project hits a budget target. One place for substantial savings is 
for facade projects that were originally designed with metal mesh. 
With FlexFacades by Structurflex, we have created a solution that 
allows you to hit your budget target without compromising on the 
design. Our durable turnkey solutions aren’t just an aesthetic and 
lightweight solution that is affordable, but also a way to improve 
both for the initial cost and lifecycle costs of maintaining the 
structure. Here are just a few of the reasons why our complete 
solutions can enhance the design and help keep costs trim: 

ECONOMICAL ALTERNATIVE TO METAL
50% of Initial Cost Installed compared to metal on a typical project

SUBSTANTIAL BUILDING ENERGY SAVINGS
Our solutions reflect solar heat, reduce heat island effect (which helps in maintaining a 
cool building in summer), and reduce prevailing cold winds (providing a protective layer in 
winter). All of these efforts help reduce the carbon footprint of your building and reduce 
the cost of energy.

MAINTAINS ‘OPEN GARAGE’ (No Mechanical Ventilation):
Our facade screens maintain visual transparency and daylighting which allows for 
ventilation in the garage. The ability of our materials to allow the structure to ventilate 
typically means that expensive mechanical ventilation systems are unnecessary.

MAINTENANCE SAVINGS (50% Maintenance/Life Cycle Cost):
Refinishing metal facades that rust and fade, especially coastal areas, is 2 to 3 times 
the cost of a fabric replacement every 20 to 30-yrs. Most of our mesh solutions have 
a thick PVDF and/or PTFE coatings to protect against fading and provide an additional 
layer of protection. Cleaning is comparable to metal-clean as needed. For longer-term 
maintenance, since most building owners normally refresh a building facade every 
20+ years, the design of our solution allows for the replacement of the mesh element 
without the replacement of the structure. 

VERY DURABLE (Engineered to Survive Extreme Weather Conditions):
All our projects have survived extreme weather conditions across the globe. They have 
survived Hurricanes back to Katrina, Tornados in the Midwest, Extreme Winter Weather 
of Denver and the Extreme Hot Arid Climates in the Middle East/Southern California.



PUBLIC ART/GRAPHICS (Inexpensive Art Options)
Add artwork applied graphics on select screening material* or a pattern of various 
composed colors applied economically. 

METALLICS / CUSTOM COLORS
We have various standard mesh screening colors including fabric that looks like metal as 
a value engineering solution. Custom mesh colors are available as well on larger projects.

VERY ‘GREEN’ (Reduced Energy/Waste/Recyclable)
Our solutions have a lower embodiment of energy to produce, compared to metal 
screens and most are 100% recyclable.

LIGHTWEIGHT (Reduced Weight/Larger Panels)
Our solutions are typically 1% the weight of metal screens; can provide extremely large 
panels with minimal structural support and anchorage.

REDUCES NOISE POLLUTION
Our solutions under wind pressure do not vibrate and make noise like metal screens. 
Additionally, metal, as a hard surface, reflects noise. Our fabric solution reduces and 
absorbs noise pollution.

REDUCES LIGHT POLLUTION
Metal screens typically do not provide screening or reduce interior light pollution from 
within at night. Our fabric-based solutions provide more masking, especially with 
parking garages.

WARRANTY
Comparable to traditional metal screens with 10-year minimum warranties.20+ years, 
the design of our solution allows for the replacement of the mesh element without the 
replacement of the structure.

Value Engineering with FlexFacades by Structurflex 
(continued)



About FlexFacades by Structurflex

FlexFacades by Structurflex is a global leader in 
tensile fabric facades and fabric cladding. Made of 
coated PES, PTFE coated fiberglass, ETFE, or metal 
mesh, our award-winning textile facade claddings 
provide protection from wind, heat, and solar 
glare, creating opportunities for reducing heating 
and cooling costs and even eliminating artificial 
heating and cooling systems. Fabric facades can 
include unique artwork or brand elements, turning a 
functional building into a work of art. Our expertise 
in textile facade design, engineering, fabrication, and 
installation means our clients receive both a superior 
product and superior service.

right HISTORIC PONCE CITY MARKET / Atlanta, GA

back cover: PRAIREFIRE / Overland Park, KS

• ECONOMICAL 50% of the cost of metal mesh,perforated metal, & glass installed, typical. 

• ENERGY SAVINGS Reduce solar heat gain/heat islandeffect, dramatic energy savings. 

• MAINTENANCE SAVINGS 50% maintenance/life cyclecost. No expensive metal screen 
refinishing. 

• GREEN Lower energy to produce & 100% recyclable.* 

• MAINTAINS ‘OPEN GARAGE’ Views out, daylighting, natural air circulation, no mechanical 
ventilation.* 

• SCREENING Better light & noise pollution maskingcompared to metal. 

• GRAPHICS/COLORS Inexpensive art options & colors.Silver metallic mesh looks like expensive 
metal mesh. 

• VERY DURABLE/LIGHTWEIGHT Engineered to surviveextreme weather conditions & 1% the 
weight of metal. 

• INNOVATIVE Freedom & flexible design solutions. 

• WARRANTY 10-year minimum. 

• FIRE RATED ASTM-E-84/E-136 “Non-Combustible.”*

* Depending on screening material type selected.

THE EFFECTS OF HEAT & LIGHT 
WITH TENSILE

MESH FACADE SCREENS



Paul Snustead, Director of Façades

414 Oak Street, Suite 101
Kansas City, Missouri 64106
United States of America
Tel +1 816 889 9000
Fax +1 816 889 9003

flexfacades.com
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SECURITY FENCING & GATES

GATES FENCING FIXED LOUVER

Visit our Web Site www.ametco.com
for Master Spec • CAD Drawings • Photo Gallery 

32 31 00/AMR
BuyLine 7407



SECURITY
FENCING & GATES

In the interest of improving quality and design, AMETCO reserves the right to amend specifications without giving prior notice.

Metro design used at California shopping mall Lattice design used at Florida condo entrance

All products shown in this catalog are manufactured in Willoughby, Ohio from steel produced in the USA

WARRANTY
The American Hot Dip Galvanizers Association, Inc. states,
“The life expectancy of galvanized coatings on typical
structural members is far in excess of 50 years in most
rural environments, and 20 to 25 years plus, even in
severe urban and coastal exposure.” 

The warranty for the powder coated finish is 10 years.
The polyester coated galvanized metal will remain
corrosion free for years. Performance properties of the
polyester coat ing are as fol lows. SALT SPRAY
RESISTANCE: (ASTM B-117) Bonderite 1000 steel panels,
in a scored condition, exhibit no undercutting after 500
hours in 5% salt spray testing at 95 degrees F and 95%
relative humidity. No rusting or blistering on panel face.
Under the same conditions after 1000 hours the panels
showed less than ³/₁₆" undercutting.

WEATHERABILITY: (ASTM D822) After one year
exposure in South Florida with panels facing south and
tilted at a 45 degree angle, a high gloss white polyester
coating retains 88% of its gloss (gloss readings obtained
on washed panels). No film failure.

A 2-part polyurethane coat on top of hot dip galvanized
is used when gates are too large to be powder coated.
Ametco Mfg. Corp. certifies that its fencing systems are
free from defects in material and workmanship. The
polyester coated fencing is guaranteed not to crack, peel
or blister for a period of 10 years. Accidental damages,
defects resulting from improper installation and damage
from vandalism or abuse are not included. Warranty is
limited to a prorated value of the coating, not to exceed the
original value of the coating. Or, at Ametco’s discretion, re-
coating the panel but not to include labor for removal or
reinstallation.

BUILT TO LAST
The Ametco fencing system is an exclusive system, an
alternative approach to fencing design, the concept of
which is both functional and decorative. The Ametco fencing
system is ideally suited to harmonize with any environment.
This fencing system has been created through advanced
techniques by Ametco Mfg. Corp., a company whose
dynamic approach and flair in metal fabrication have now
conceived this unique system, which has revolutionized the
traditional fencing image and extended the range of
applications throughout the private and industrial building
industries. Ametco fencing system is manufactured using
the electro-forged welding process, giving complete
penetration of the cross member. Ametco Mfg. Corp. has
developed a highly desirable fencing product which fits
perfectly into modern architectural and security applications.

LASTING COLORS
Ametco fencing is protected by extremely effective coating
systems, giving long life with a touch of elegance. The hot
dip galvanized finish with a polyester powder coating gives
Ametco fencing protection from the elements, as well as
increasing its sturdiness and eliminating maintenance. This
system gives the best corrosion protection in the industry.
The hot dip galvanizing will leave rough areas on the treated
surface. These rough areas do not impair the coating in
terms of corrosion resistance. The galvanized product is
then powder coated. The color gives an “extra” touch of
appeal to the fencing, harmonizing with its surroundings.
Once you have selected the color from the wide choices
available, it will endure exposure without crazing or fading.
For jobs where a smooth surface is required, see Ametco’s
fixed louver aluminum or stainless steel product.



Applications
Great versatility for both civil and
industrial use and especially suitable for
railings and internal decoration.

LATTICE
2⁷/₁₆" x 2¹⁹/₃₂" MESH

2¹⁹�₃₂"

2⁷�₁₆
"

³¹�₃₂" ✕ ¹�₈"

�³�₁₆"

1" x ³�₁₆"

⁷�₁₆ x 1"

Applications
The Stadium model is suggested for
economy in large areas and the internal
sub-division of areas already fenced, for
the three sides of outer fencing which
are not seen, internal decoration, special
applications and false ceilings.

STADIUM
3¹⁵/₁₆" x 3¹⁵/₁₆" MESH

3¹⁵�₁₆"

3¹⁵�₁
₆"

³¹�₃₂" ✕ ¹�₈"

1" x ³�₁₆"

⁷�₁₆ x 1"

�
³�₁₆"

®

32 31 00/AMR
BuyLine 7407



INSTALLATION
The Ametco system is simplicity itself.
Standard panels are merely bolted to the
uprights which are anchored conventionally.
The modular design means it can be erected
in a fraction of the time of most other rigid
fences and allows easy replacement of any
panels damaged. The ease of assembly
coupled with strength and long-life make
Ametco fencing one of the most cost-
effective fencing.

Anti-Intruder Posts
Complete with extension arm to carry 3
galvanized barbed wires and 3 holes for
electrified wires. Anti-intruder posts are
available for panels 83 ³/₈" and 99" high
Extension Arm Dimensions.
11³/₄" x 2 ³/₈" x ⁵/₁₆"

Standard Bolts
Stainless Steel AISI 304
Bolt Dimensions = ³/₈" x 2"

Available colored coatings
SEE PAGE 2.

Safety OrangeCharlie Brown

Light Blue Safety Yellow

Light Ivory Black Velvet

Moss Green Red Baron

White Cal Gray

Silver

Blue Streak

Pale Green

Bronze Mat

Cream

4326 Hamann Parkway
P.O. Box 1210

Willoughby, Ohio 44096
Web Site www.ametco.com

Phone (440) 951-4300
Fax (440) 951-2542

Toll Free 800-362-1360
E-Mail ametco@ametco.com

Visit our Web Site www.ametco.com
for Master Spec • CAD Drawings • Photo Gallery 

Custom colors available at an additional charge.
Note: The reprint of the color chart may vary from actual finish color.

SECURITY NUT
for Thru-Bolt Application

SECURITY BOLT
for Post Application

POST

Ametco’s security bolts and nuts
The hexagon nut will shear off from the cup head when the
Ametco Security Bolt or Nut is tightened to the correct torque,
rendering the bolt or nut nearly impossible to release.
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Privacy  - Terms

Products

INSULATING
GLASS

Search for the perfect glass

REQUEST SAMPLE

Viracon
PLUS™ Products Gallery Applications Resources Company Careers Contact

https://www.google.com/intl/en/policies/privacy/
https://www.google.com/intl/en/policies/terms/
https://www.viracon.com/product-search/
https://www.viracon.com/request-sample/
https://www.viracon.com/
javascript:void(0);
https://www.viracon.com/viracon-plus/
https://www.viracon.com/products/
https://www.viracon.com/gallery/
https://www.viracon.com/company/
https://www.viracon.com/careers/
https://www.viracon.com/contact/


Now available in BIG Glass sizes and with Viracon's newest spacer - VTS™

Insulating glass consists of two or more plies of glass enclosed by a spacer. The most common insulating glass unit is
constructed with two plies of glass and one sealed air space. This configuration is also known as a dual pane or double pane
insulating glass unit, however it is commonly shortened to insulating glass or IGU. Viracon is the leader in Architectural
Insulating Glass

At Viracon, insulating glass units are sealed with a primary seal and a secondary seal of silicone. Insulating units are designed
to absorb stress on the unit caused by thermal expansion and pressure, provide a barrier to water and moisture infiltration,
provide a gas-tight seal to prevent loss of any specialty gas fill and create a barrier that reduces condensation.

Benefits of Insulating Glass

The primary benefit of insulating glass is the improvement in solar performance that it provides by reducing the heat gain or
loss. The performance benefits of insulating glass can be combined with a number of other components to create a wide array
of configurations.

In addition to the improved solar performance, insulating glass offers a greater availability of coatings. Low-E coatings which
cannot be exposed, and therefore cannot be used with monolithic glass, can be used inside the insulating unit where they are
protected by the hermetically sealed space.

Insulating units also have more aesthetic possibilities than monolithic glass. The Low-E coating and silk-screen or digital
print, if desired, are applied to the exterior ply of glass leaving the interior ply available for additional treatment. For a
spandrel location, a full coverage opaque ceramic frit can be applied to the inner face (surface #4). For vision areas where
daylight is desired but view through needs to be minimized, a translucent ceramic frit can be applied to the surface facing the
airspace (surface #3).

Privacy  - Terms

REQUEST SAMPLE

Viracon
PLUS™ Products Gallery Applications Resources Company Careers Contact

https://www.viracon.com/spacer/
https://www.google.com/intl/en/policies/privacy/
https://www.google.com/intl/en/policies/terms/
https://www.viracon.com/request-sample/
https://www.viracon.com/
javascript:void(0);
https://www.viracon.com/viracon-plus/
https://www.viracon.com/products/
https://www.viracon.com/gallery/
https://www.viracon.com/company/
https://www.viracon.com/careers/
https://www.viracon.com/contact/


 

 

Components and Enhancements

When specifying insulating glass for your project, it is important to select and clearly outline the configuration as well as each
individual component of the insulating glass unit.

In addition, Viracon offers many items to enhance the appearance and performance of insulating glass units for your building.

Glass Printing

Argon

Privacy  - Terms

REQUEST SAMPLE

Viracon
PLUS™ Products Gallery Applications Resources Company Careers Contact

https://www.viracon.com/printing/
https://www.viracon.com/printing/
https://www.viracon.com/argon/
https://www.viracon.com/argon/
https://www.viracon.com/notches/
https://www.google.com/intl/en/policies/privacy/
https://www.google.com/intl/en/policies/terms/
https://www.viracon.com/request-sample/
https://www.viracon.com/
javascript:void(0);
https://www.viracon.com/viracon-plus/
https://www.viracon.com/products/
https://www.viracon.com/gallery/
https://www.viracon.com/company/
https://www.viracon.com/careers/
https://www.viracon.com/contact/


1" (25mm) Insulating VE1-2M
PERFORMANCE DATA

Transmittance
Visible Light  70%
Solar Energy  33%
UV  10%

Reflectance
Visible Light-Exterior  11%
Visible Light-Interior  12%
Solar Energy  31%

NRFC U-Value
Winter  0.30 (hr x sqft x °F)
Summer  0.26 (hr x sqft x °F)

Shading Coefficient  0.44
Relative Heat Gain  91Btu/(hr x sqft)
Solar Heat Gain Coefficient (SHGC)  0.38
LSG  1.84

Makeup

 

1/4" (6mm) clear with VE-2M #2
1/2" (13.2mm) space - air filled
1/4" (6mm) clear

Viracon's solar and optical performance data is center of glass data based on the National Fenestration Rating
Council measurement standards, calculated using Lawrence Berkeley National Laboratory's (LBNL) WINDOW 7
software.

Winter and Summer U-Values are the only performance values available for spandrel glazing. The U-Values for
spandrel glazing are the same as the corresponding vision unit. The spandrel color does not impact U-Value.
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®

The Cutting Edge of Natural 
Stone Finishes

Target Field Station
Minneapolis, MN

Madera County Courthouse 
Madera, CA 

© Brandon Baker Photography
Wall of Remembrance 
Pablo, MT
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ALL FINISHES  
SHOWN IN  

CARNELIAN®



Our comprehensive suite of finishes 

is where you’ll discover a finish that

perfectly conveys the inspiration behind 

your design. For custom finishes, our 

craftsmen welcome the opportunity 

to meet the most demanding design 

requirements. In fact, some of our 

most difficult custom challenges

have evolved into some of our 

standard finishes.
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IN MESABI BLACK®

Bring your vision to life



17482 Granite West Road

Cold Spring, MN 56320-4578

T    800.328.5040

F    320.685.8490

      coldspringusa.com

© 2019 Coldspring. All rights reserved.612

1100 Louisiana 
Houston, TX

Boston Children’s Hospital
Boston, MA

© Amessee Photography

Lakewood Cemetery Mausoleum
Minneapolis, MN

© Paul Crosby Photography



Home (https://www.coldspringusa.com/) / Building Materials (https://www.coldspringusa.com/building-materials/) / Colors and Finishes
(https://www.coldspringusa.com/building-materials/colors-and-�nishes/) / Mesabi Black®

Finish: Polish (https://www.coldspringusa.com/wp-
content/uploads/2019/03/CSG_MesabiBlk_Pol_web.jpg)

TESTING DETAILS

Bulk Density ASTM C97

Avg. Bulk Density 175.5 pcf

Absorption ASTM C97

Avg. Absorption 0.05%

Compressive Strength ASTM C170

Avg. Compressive Strength 18,680 Psi

Modulus of Rupture ASTM C99

Avg. Modulus of Rupture 1,552 Psi

Quarry Babbitt, Minnesota

Available in All Finishes  

<  BACK TO COLORS & FINISHES
(HTTPS://WWW.COLDSPRINGUSA.COM/BUILDING-

MATERIALS/COLORS-AND-FINISHES/)

Finish: Rub & Sand

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/Mesabi-

Black-Rub-Sand_web.jpg)

Finish: Diamond 200

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/CSG10_MesabiBlk_Dia200_web.jpg)

Finish: Diamond 100

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/CSG_MesabiBlk_Dia100_web.jpg)

Finish: Diamond 8

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/CSG_MesabiBlk_Dia8_web.jpg)

Finish: Textured

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/CSG_MesabiBlk_Textured_web.jpg)

Finish: Thermal

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/Mesabi-

Black-Thermal_web.jpg)

Finish: Split

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/Mesabi-

Black-Split_web.jpg)

Finish: Antique

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/Mesabi-

Black-Antique_web.jpg)

Finish: Diamond 10

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/CSG_MesabiBlk_Dia10_web.jpg)

Finish: Diamond 5

(https://www.coldspringusa.com/wp-

content/uploads/2019/03/Mesabi-

Black-Diamond-5_web.jpg)

Finish: Diamond 300

(https://www.coldspringusa.com/wp-

Finish: Bush Hammer

(https://www.coldspringusa.com/wp-

Finish: Rock Pitch / Split

and Dressed

Colors and Finishes
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(https://www.linkedin.com/company/cold-spring-granite/)

(https://www.facebook.com/coldspringheadquarters/)

(https://www.youtube.com/user/ColdSpringGraniteCo)
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April 24, 2023 
 
To Whom It May Concern: 
 
On April 18th the Frog Hollow NRZ voted in favor of supporting the development of a parking 
garage and retail space on the southwest corner of Washington and Lincoln Streets as a critical 
component of the Connecticut Children’s Medical Center expansion. 
 
While the Frog Hollow NRZ is generally opposed to the creation of additional parking garages in 
our community, we understand the need for on-site parking in this special case. Before 
reaching this decision, a subcommittee of the NRZ held multiple meetings with the project 
principals and, eventually, Mayor Luke Bronin. An agreement was reached between all of the 
parties and is documented in the attached letter dated 03/29/2023. 
 
The CCMC development includes an expansion of the existing hospital space on the east side of 
Washington Street, the development of a garage with retail space fronting on Washington and 
Lincoln Streets, the development of a mixed-use retail and residential building on the 
northwest corner of Washington and Lincoln and the relocation of four houses currently 
located on the development site on Lincoln Street to vacant lots, preferably within the historic 
district.  
 
Together, these developments mark the first step in the Washington Street Corridor 
Revitalization Project. The NRZ will continue to work with CCMC and the other institutions, 
businesses and residents along the Corridor to buildout the remaining vacant lots and historic 
buildings in accordance with the City plan (POCD) adopted by the City on 05/12/2020. 
 
Sincerely, 
 
Marcus Ordoñez, Rhodee Gine & Carey Shea 
Co-chairs, Frog Hollow NRZ 
 
cc:  Luke Bronin, Mayor, City of Hartford 
 James Shmerling, President & CEO, Connecticut Children’s Medical Center 



   

  

  

 March 29, 2023  

 

RE: Washington and Lincoln Garage Proposal to support Connecticut Children’s Project 

Dear members of The Frog Hollow NRZ Washington Street Garage Subcommittee,  

 
Per the meeting that was held with Mayor Luke Bronin, Jim Shmerling, President of Connecticut 
Children’s, Karri May, Senior Director of Facilities at Connecticut Children’s, Larry Stubbs, LAZ Parking, 
and several members of the Frog Hollow NRZ Washington Street Garage Subcommittee, Aaron Gil, 
Marcus Ordonez, and Rhodee Gine, the following commitments were made by Connecticut Children’s: 

 Connecticut Children’s will improve current home ownership and rental assistance programs for 

any employee who wishes to live in Hartford neighborhoods located in the vicinity of Connecticut 
Children’s Hartford campus. 

 Connecticut Children’s will host neighborhood job fairs for new employment opportunities within 

the hospital addition, as well as the parking facility in partnership with LAZ Parking. 
 Connecticut Children’s will support a motion to add a voting member to the SINA board that is 

filled by a resident of the Frog Hollow community. 
 A request was made of Connecticut Children’s to accommodate a voting member board seat on 

the board for the hospital by a resident of the Frog Hollow community.  Jim clarified that with 
fiduciary responsibility to the hospital, there are several requirements to being invited to the 
board, but if someone met all of those requirements and also was a resident of Frog Hollow, he 
would welcome those recommendations and present such candidate to the board. 

 Connecticut Children’s is committed to working with a developer to build a mixed-use structure on 
the former car-wash site, after the tower and garage project are completed. 

 Connecticut Children’s will provide a façade treatment on the garage structure along Lincoln 

Street on the first and second floors which matches the façade treatment shown on Washington 
Street.  It was agreed by all parties that the visual perception from the exterior of the building will 
match the scale implied by the elevation shown on Washington, which provides continuity and 
consistency with the residential structure directly next door.  A rendering has been attached to 
this letter for record. 

In addition to the items noted above, Mayor Bronin has committed to the following:  

 Acknowledging that Connecticut Children’s has already agreed to plant 100 new trees offsite in 

coordination with the city Forester within proximity of the project site and on Lincoln Street, the 
city will match that support and ensure that 100 additional trees are planted in the Frog Hollow 
Neighborhood. 



   

  

  

 The City will partner to secure resources to allow SINA to pursue additional $1 million in 
restoration or construction work on four properties (an estimated $250,000 per residential 
property) in the Frog Hollow neighborhood, with an emphasis on threatened historic properties, if 
possible. 

 The City will convene and collaborate with CRDA and Connecticut Children’s to help pursue their 

commitment to construct a mixed-use development on the former car-wash site, where 
retail/commercial/office space would be provided at the street level, and family housing and 
apartments would be provided above. 

 Mayor Bronin agreed to convene the three hospitals of Hartford (St. Francis, Hartford Hospital, 
and Connecticut Children’s), to have further conversations about policies related to charging 

employees for parking. 

It is our understanding that with these commitments made by both Connecticut Children’s and Mayor 

Bronin, that the NRZ leadership supports and will advocate publicly for the approval of the Washington 
and Lincoln Garage, and that the subcommittee will endorse a motion to write a letter of support to carry 
forward in the city approvals process. 

We greatly appreciate your time and collaboration. 

 

 

Sincerely,  

James E. Shmerling, DrHA, FACHE   
President and CEO 
Connecticut Children’s Medical Center 
 
 
 
 
 
 
 
 
 
 
 

Luke Bronin 
Mayor 
City of Hartford 
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1 Executive Summary 

LAZ Parking Realty Investors (LPRI) proposes to construct a new 8-story, 44,134 square foot parking 

garage at the southwest corner of the Washington Street and Lincoln Street intersection to 

accommodate the Connecticut Children’s Medical Center’s (Connecticut Children’s) existing 321,132 

square foot facility and 191,442 square foot expansion currently under construction. Upon completion, 

the garage will connect to the newly built addition via a pedestrian skywalk over Washington Street. The 

proposed garage will provide approximately 900 parking spaces for patients, employees of Connecticut 

Children’s, as well as free temporary parking for local residents on parking ban days. The structure will 

also include street front restaurant and retail space along both Washington and Lincoln Street, and 

additional office space above ground level on Washington Street.  

 

The project is located on the west side of Washington Street and the south side of Lincoln Street. It is 

bounded by apartment buildings to the south, and by multi-family residential dwellings to the west. 

Proposed site improvements include the construction of bituminous driveways, concrete and paver 

sidewalks, bicycle racks, stone benches, site lighting, and landscaped areas. A location map for the 

project site can be found in Figure 1. 

 

Existing and proposed hydrologic conditions (Appendices A & B) for the project area were evaluated. 

Due to an increase of impervious area, it will be necessary to retain and attenuate runoff volume and 

peak flowrate. Attenuation of runoff volume and peak flows will be achieved using 2,400 square feet of 

rain garden space and an underground detention system with a storage capacity of 4,000 cubic feet. 

 

Overall drainage patterns of the site will be unchanged by the project. Stormwater will be collected 

through a series of roof drains, yard drains, and rain gardens surrounding the perimeter of the garage 

structure. The stormwater will then be conveyed through underground piping prior to discharging to the 

combined sanitary sewer system in Lincoln Street. Runoff from the proposed roof will be captured 

through roof drains and be conveyed through building foundation via roof leaders or to the 

underground detention system located below the ground floor parking level. 

 

The proposed improvements have been designed to effectively reduce runoff volume and peak flowrate 

leaving the site as compared to the existing conditions for the 1-, 2-, 10-, 25-, and 100-year design storm 

events. Additionally, the stormwater management system is adequately sized to convey stormwater for 

the 10-year design storm (Appendix C). 

 

2 Existing Conditions  

Approximately 77-percent of the existing project area is impervious surfaces, e.g., buildings, driveways, 

parking lots, and sidewalks. The remaining area of the site is lawn and landscaped areas. The project area 

generally slopes northwesterly. The western portion of the site, in the vicinity of the multi-family 

dwellings, is generally sloped between 1-percent to 2-percent. The existing parking lot in the eastern 

portion of the site generally slopes toward Lincoln Street between 5-percent and 8-percent. 

 

Existing stormwater infrastructure includes one catch basin, one drywell, and roof leaders. The vast 

majority of stormwater runoff generated from the project area collects into the Metropolitan District 

Commission’s (MDC) stormwater collection system, either through the catch basin located on Lincoln 
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Street, or the sewer manhole located west of the project area on Lincoln Street. A small portion of 

stormwater runoff from the project area is collected into a drywell located within the project area, where 

it ultimately enters the groundwater table. 

 

The existing hydrologic evaluation, included as Appendix A, determined the project’s 1.5-acre watershed 

area is comprised of three subcatchment areas, which drain to two design points (DP). The design points 

are as follows: 

 

 DP-10L is a sewer manhole located in the center of Lincoln Street, approximately 255 feet east 

of the northwest corner of the project area. This manhole receives a majority of the stormwater 

flow from the project area through a 12-inch pipe from the east. Surface flow from a small 

portion of the western area of the project area conveys along Lincoln Street and ultimately 

drains to this manhole. 

 

 DP-12P is a drywell with a catch basin frame and grate top, located in an existing parking lot in 

the northeast portion of the project area. Approximately a quarter of the paved parking lot 

slopes toward this drywell, and the sheet flow associated with this area enters the drywell, where 

it ultimately flows into the groundwater table. 

 

Existing conditions, drainage characteristics, and discharge locations for the subcatchments are 

described below. These subcatchments are illustrated on sheet DR-101, which is included in Appendix A 

along with the existing watershed model. 

 

 Subcatchment 10S is a portion of the project area containing existing buildings, driveways, 

parking lots, sidewalks, lawn and planted landscape islands. Stormwater runoff generated is 

collected by into a catch basin located on the south gutterline of Lincoln Street, and is conveyed 

by an 8-inch PVC pipe that connects to the 12-inch clay main that ultimately leads west to DP-

10L. 

 

 Subcatchment 11S is the western portion of the project area containing existing buildings, 

driveways, parking lots, sidewalks, lawn and planted landscape islands. Stormwater runoff 

generated for this portion travels to the south gutterline of Lincoln Street via sheet flow, and 

ultimately discharges to DP-10L. 

 

 Subcatchment 12S is the 3,300 square foot segment of the existing parking lot in the northeast 

portion of the project area that grades downslope to the drywell DP-12P.  

 

The NRCS soil mapping, which is attached as Figure 2, shows that the majority of the project area is 

composed of ‘Urban Land’ with a Hydrologic Soil Group rating of ‘D’. A small portion located in the 

northwest corner of the project area is composed of ‘Rainbow-Urban Land complex, 0 to 8 percent 

slopes’, which possesses a Hydrologic Soil Group rating of ‘C’. 

 

Federal Emergency Management Agency (FEMA) mapping shows that the project site does not lie 

within the 500-year flood plain. A portion of the relevant FEMA – Flood Insurance Rate Map for 

Hartford County, Connecticut (Panel Number 09003C0368G, Effective Date: September 16, 2011) is 

attached as Figure 3. 
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The project area is in the Folly Brook Local Basin (basin number 4005) and is a sub-watershed of the 

Connecticut Major Basin. The project location relative to the major Connecticut drainage basins is 

presented as Figure 4. 

 

3 Proposed Conditions 

Proposed construction of the Washington & Lincoln Garage includes the construction of bituminous 

driveways, concrete and paver sidewalks, bicycle racks, stone benches, site lighting, and landscaped areas. 

 

The project area was analyzed to evaluate proposed hydrologic conditions. Due to the proposed 

construction layout, the existing drywell will be removed and thus, design point DP-12P, was not 

included as part of the proposed watershed analysis. Construction of the proposed development will 

result in an increase of approximately 0.1 acres of impervious area within the analyzed watershed 

yielding a proposed impervious percentage of approximately 81%. Due to the increase of the impervious 

area, it will be necessary to retain and attenuate runoff volume and peak flows. Attenuation of runoff 

volume and peak flows will be achieved using 2,400 square feet of rain garden space and an 

underground detention system with a storage capacity of 4,000 cubic feet. 

 

The proposed hydrologic evaluation, included as Appendix B, determined that the project area is 

comprised of seven subcatchment areas, which will all drain to the existing design point DP-10L. The 

evaluated subcatchment areas are illustrated in the Proposed Watershed Analysis Map found in Appendix 

B. The design point is as follows: 

 

 DP-10L is a is a sewer manhole located in the center of Lincoln Street, approximately 255 feet 

east of the northwest corner of the project area. This design point is unchanged from existing 

conditions. 

 

Proposed conditions, drainage characteristics, and discharge locations for the subcatchments are as 

follows:  

 

 Subcatchment 10S will be comprised of a paved driveway, surrounded by landscaped areas, on 

the southeast portion of the project area. Stormwater runoff generated travels via sheet flow 

north where it collects into a rain garden (Pond 10P) north of the driveway. From there, 

discharge flows into a series of 12” HDPE underground piping eventually leading to a rain 

garden in the northwest portion of the project area (Pond 13). Stormwater within Pond 13P is 

conveyed through an 8” PVC pipe to the MDC’s combined sanitary sewer system on Lincoln 

Street that ultimately drains to DP-10L. 

 

 Subcatchment 11S will be comprised of an impervious paver walkway, a dining patio, a portion 

of the new skywalk addition, a small portion of the roof over the second-floor office space and 

a rain garden (Pond 11P) with other landscaping elements. Stormwater runoff generated travels 

via sheet flow where it collects into the rain garden located in the center of the subcatchment 

area. From there, discharge flows into a series of 12” HDPE underground piping eventually 

leading to Pond 13P in the northeast portion of the project area. Stormwater within Pond 13P is 
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conveyed through an 8” PVC pipe to the MDC’s combined sanitary sewer system on Lincoln 

Street that ultimately drains to DP-10L. 

 

 Subcatchment 12S will be comprised of a portion of the new garage on the northern part of 

the project area, and a strip of landscaped area along the perimeter of this portion of the 

building. Stormwater runoff from the building collects into a roof leader, which drains into a 

rain garden (Pond 12P) via an endwall just north of the building. From there, discharge flows 

west through 12” HDPE underground piping to Pond 13P. Stormwater within Pond 13P is 

conveyed through an 8” PVC pipe to the MDC’s combined sanitary sewer system on Lincoln 

Street that ultimately drains to DP-10L. 

 

 Subcatchment 13S will largely be comprised of a rain garden (Pond 13P) located in the 

northeast portion of the project area, along with two impervious paver walkway areas. In 

addition to stormwater generated in this subcatchment area, Pond 13P also collects flows from 

Ponds 10P, 11P, and 12P. Stormwater within Pond 13P is conveyed through an 8” PVC pipe to 

the MDC’s combined sanitary sewer system on Lincoln Street that ultimately drains to DP-10L. 

 

 Subcatchment 14S will largely be comprised of the western portion of the parking garage, as 

well as landscaped areas and concrete sidewalks along the south and west perimeters of the 

building. Stormwater runoff generated in the perimeter areas around the building will be 

collected by a series of yard drains and 12” HDPE underground piping, leading to a 

hydrodynamic separator located at the northwest driveway of the project area. Stormwater 

runoff from this portion of the building collects into a roof leader, and drains into the same 

hydrodynamic separator via an 8” HDPE pipe. Stormwater collected at the hydrodynamic 

separator is then conveyed through an 8” HDPE pipe to the MDC’s combined sanitary sewer 

system on Lincoln Street that ultimately drains to DP-10L. 

 

 Subcatchment 15S will be comprised of the majority of the parking garage structure. 

Stormwater runoff from the building will collect into a roof leader, and then be conveyed into a 

hydrodynamic separator. From there, discharge will enter an underground detention system 

with a storage capacity of 4,000 cubic feet. Stormwater discharged through the outlet control 

structure is conveyed through an 8” PVC pipe to the MDC’s combined sanitary sewer system 

on Lincoln Street that ultimately drains to DP-10L. 

 

 Subcatchment 16S will be comprised of concrete sidewalks and landscaped areas along the 

Washington and Lincoln Street right-of-ways. A paved driveway in the northwest portion of the 

site is also included as part of this area. Stormwater runoff generated travels via sheet flow to an 

existing catch basin located on Lincoln Street, and into the MDC’s combined sanitary sewer 

system that ultimately drains to DP-10L. 

 

Results from modeling of pre- and post-development peak flow rates at the design points are shown in 

the table on the following page. These results are taken from the HydroCAD models of existing and 

proposed conditions found in Appendices A and B. 
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EXISTING & PROPOSED WATERSHED RESULTS 

Storm 

Event 

(Year)  

Design Point – ‘10L’ 

Storm Manhole in Lincoln Street 

Peak Flowrate Discharge (CFS) Volume Runoff (AF) 

 
Existing 
Flowrate 

 
Proposed 
Flowrate 

 
Net 

Change 
Existing 
Runoff 

Proposed 
Runoff 

Net 
Change 

1 2.45 1.79 -0.66 0.269 0.239 -0.030 

2 3.08 2.20 -0.88 0.343 0.312 -0.031 

10 4.73 4.56 -0.17 0.538 0.510 -0.028 

25 6.00 5.71 -0.29 0.691 0.672 -0.019 

100 8.55 8.46 -0.09 1.001 1.000 -0.001 

 

When compared to existing conditions, proposed watershed modeling indicates the development will 

match or reduce both runoff volume and peak flow rates for Design Point 10L for all design storm events.  

 

4 Construction Stormwater Management and Soil 

Erosion and Sedimentation Control 

A detailed Erosion and Sedimentation (E&S) control plan has been prepared for the site. During 

construction, measures will be taken to reduce erosion and manage sedimentation from disturbed 

surfaces. The following Best Management Practices (BMPs) will be employed: 

 

 Stormwater inlet protection will be installed at all stormwater collection structures to remove 

sediments from the run-off prior to entering the receiving drainage systems.  

 

 Compost filter socks will be installed at the down-gradient perimeter of the disturbed portion of 

the development. 

 

 Construction entrances will be installed at main points of entry to prevent the tracking of 

sediment into local roads. 

 

 Temporary erosion control blankets will be installed on the rain garden surfaces prior to 

planting. 

 

These BMPs will protect downstream stormwater collection systems following construction. The plan 

has been prepared in accordance with the 2002 Erosion and Sedimentation Control Guidelines (DEEP 

Bulletin 34). 

 

Erosion and sedimentation control (E&S) details and narratives for construction periods are provided in 

the site plans. E&S details and procedures are consistent with the 2002 Guidelines for Soil Erosion and 

Sedimentation Control (DEEP Bulletin 34), and Town requirements. 
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5 Post-Construction Stormwater Management 

The water quality of stormwater runoff from the developed site will be improved using Best 

Management Practices (BMPs). Sumps in yard drains, rain gardens and hydrodynamic separators will be 

used to help achieve the removal of 80% of Total Suspended Solids that may be present in the 

stormwater runoff.  

 

The design meets the requirements of the Connecticut General Permit of the Discharge of Stormwater 

and Dewatering Wastewaters from Construction Activities and the Connecticut Stormwater Quality 

Manual (CT SWQM). Water quality volume (WQV) treatment will be achieved through the use of 

hydrodynamic separators and rain gardens. WQV is equivalent to the first inch of rainfall in any storm 

event that should be captured and treated to remove a majority of the stormwater pollutants on an 

annual basis. WQV calculations, as well as a map displaying the volume areas analyzed (DR-401) is 

included in Appendix D. Calculations are based on section 7.4.1 of the CT SWQM.  

 

To ensure these measures continue to operate adequately over time, the following maintenance 

procedures should be followed: 

 

 Inlet Sumps – Yard drain sumps must be inspected at regular intervals and cleaned when 

necessary. At a minimum, inspections should be conducted twice per year, once in the spring 

and again in the fall. More inspections may be required during winter months where heavy 

sanding operations may lead to rapid sediment accumulation within the structure. Cleaning 

operations are typically done using a vacuum truck. 

 

 Hydrodynamic Separators – Two hydrodynamic separators are proposed in the project area 

to provide sediment and floatables removal before discharging to the stormwater drainage 

system. The hydrodynamic separators must be inspected at regular intervals and maintained 

when necessary to ensure optimum performance. At a minimum, inspections should be 

conducted twice per year; once in the spring and again in the fall. More inspections may be 

required during winter months where heavy sanding operations may lead to rapid sediment 

accumulation within the structure. The structures should be cleaned when the level of sediment 

has reached 75% of capacity in the isolated sump or when appreciable level of hydrocarbons 

and trash has accumulated. Cleaning operations are typically done using a vacuum truck. 

 

 Underground Detention System – At a minimum, the underground detention system should be 

inspected annually, semi-annually for the first year of operation. For subsequent years, the inspection 

should be adjusted based upon previous observation of sediment deposition. The system 

incorporates strategically located manhole covers to visually inspect the system. The manhole covers 

allow for easy access to the system from the surface. If upon visual inspection it is found that 

sediment has accumulated, a stadia rod should be inserted to determine the depth of sediment. 

When the average depth of sediment exceeds 3 inches a clean-out should be performed per the 

manufacturer’s recommendations. 

 

 Rain Gardens – During the first year after final site stabilization, the rain gardens should be 

inspected weekly or after storm events greater than 0.5 inch. The rain gardens can be inspected 

every three months or after major storm events during the second year of operations onwards. 
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Annual maintenance should include, at a minimum, removal of litter, sediment, brush, and 

woody vegetation. Inspections should note and schedule repairs for areas showing signs of 

scour and animal borrows. If sediment removal is required, this can be done using a vacuum 

truck or by hand. Mechanical removal of sediment is not recommended as it may disturb 

established plantings.  

 

These design measures incorporate commonly used Best Management Practices and follows guidelines 

set forth by the CTDEEP Stormwater Quality Manual, the CTDEEP Best Management Practices for 

Disposal of Snow Accumulations from Roadways and Parking Lots, and the Connecticut and federal 

stormwater regulations.  

 

6 Methods 

The existing and proposed drainage analysis for the development was completed using the HydroCAD 

Software Solutions computer program. The HydroCAD program runoff method selected for the 

watershed modeling is based on NRCS TR-20 methods. The methods described in the NRCS TR-55 

manual were followed to calculate the curve number and time of concentration input data for this model.  

 

The following curve numbers were used to model the impervious and pervious surfaces, and are acceptable 

for surfaces over Hydrological Groups – ‘C’ and ‘D’ soils per the NRCS TR-55 Drainage Manual: 

 

Cover Type 

Hydrologic 
Soil Type 

Hydrologic 
Soil Type 

C D 

Paved Parking 98 98 

Roofs 98 98 

<50% Grass Cover 86 89 

The drainage analysis for the proposed stormwater management system was completed using Bentley 

System’s StormCAD computer program. Input information for the model was derived using the 

Rational Formula. Times of concentration for paved areas were assumed to be the minimum allowable 

time of 5 minutes. The model accounts for a tailwater (12” clay tile main flowing full) in the MDC’s 

combined sanitary sewer main for each of the discharge points. The StormCAD output indicates that all 

of the proposed pipes will have adequate capacity to convey and drain the 10-year design storm.  

 

7 Summary 

The proposed improvements have been designed to reduce runoff volume and peak flowrate leaving the 

site as compared to the existing conditions for the 1-, 2-, 10-, 25-, and 100-year design storm events. 

Yard drain sumps, rain gardens, and hydrodynamic separators are implemented to enhance water quality. 

Rain gardens and an underground detention system have been designed to retain an increase of 

stormwater due to the increase in impervious area and attenuate the increase in peak flows for the 

project area. The design meets the intent of the guidelines of the 2004 Connecticut Stormwater Quality 

Manual. The on-site stormwater management pipe network has been designed to safely convey the 

NOAA Atlas-14 10-year design storm event. 
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Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
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distance and area. A projection that preserves area, such as the 
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This product is generated from the USDA-NRCS certified data as 
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Survey Area Data: Version 22, Sep 12, 2022
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

243B Rainbow-Urban land 
complex, 0 to 8 
percent slopes

C 0.3 11.1%

307 Urban land D 2.4 88.9%

Totals for Area of Interest 2.7 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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WASHINGTON & LINCOLN GARAGE
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Washington St, Hartford, CT
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Appendix A
Existing Watershed Analysis
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Existing Conditions
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year Type III 24-hr Default 24.00 1 2.65 2

2 2-Year Type III 24-hr Default 24.00 1 3.26 2

3 10-Year Type III 24-hr Default 24.00 1 4.86 2

4 25-Year Type III 24-hr Default 24.00 1 6.11 2

5 100-Year Type III 24-hr Default 24.00 1 8.63 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.038 86 <50% Grass cover, Poor, HSG C  (10S, 11S)

0.321 89 <50% Grass cover, Poor, HSG D  (10S, 11S)

0.022 98 Paved parking, HSG C  (10S, 11S)

0.921 98 Paved parking, HSG D  (10S, 11S, 12S)

0.010 98 Roofs, HSG C  (10S, 11S)

0.243 98 Roofs, HSG D  (10S, 11S)

1.556 96 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.070 HSG C 10S, 11S

1.485 HSG D 10S, 11S, 12S

0.000 Other

1.556 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.038 0.321 0.000 0.359 <50% Grass cover, Poor 10S, 11S

0.000 0.000 0.022 0.921 0.000 0.943 Paved parking 10S, 

11S, 12S

0.000 0.000 0.010 0.243 0.000 0.253 Roofs 10S, 11S

0.000 0.000 0.070 1.485 0.000 1.556 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 10S 0.00 0.00 15.0 0.0200 0.010 0.0 8.0 0.0

2 10S 0.00 0.00 424.0 0.0079 0.013 0.0 12.0 0.0

3 11S 0.00 0.00 14.0 0.0200 0.013 0.0 8.0 0.0
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=54,983 sf   79.43% Impervious   Runoff Depth=2.21"Subcatchment 10S: 
   Flow Length=599'   Tc=19.4 min   CN=96   Runoff=2.12 cfs  0.232 af

Runoff Area=9,480 sf   54.35% Impervious   Runoff Depth=2.01"Subcatchment 11S: 
   Flow Length=462'   Tc=21.2 min   CN=94   Runoff=0.33 cfs  0.037 af

Runoff Area=3,303 sf   100.00% Impervious   Runoff Depth=2.42"Subcatchment 12S: 
   Flow Length=114'   Tc=5.0 min   CN=98   Runoff=0.20 cfs  0.015 af

Peak Elev=79.01'  Storage=0.000 af   Inflow=0.20 cfs  0.015 afPond 13P: 
   Outflow=0.20 cfs  0.015 af

   Inflow=2.45 cfs  0.269 afLink 10L: 
   Primary=2.45 cfs  0.269 af

Total Runoff Area = 1.556 ac   Runoff Volume = 0.284 af   Average Runoff Depth = 2.19"
23.08% Pervious = 0.359 ac     76.92% Impervious = 1.197 ac
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Summary for Subcatchment 10S: 

Runoff = 2.12 cfs @ 12.26 hrs,  Volume= 0.232 af,  Depth= 2.21"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

34,346 98 Paved parking, HSG D
185 98 Paved parking, HSG C

9,123 98 Roofs, HSG D
18 98 Roofs, HSG C

10,703 89 <50% Grass cover, Poor, HSG D
608 86 <50% Grass cover, Poor, HSG C

54,983 96 Weighted Average
11,311 20.57% Pervious Area
43,672 79.43% Impervious Area

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

17.3 100 0.0120 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.3 54 0.0315 2.86 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 15 0.0200 6.36 2.22 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 424 0.0079 4.03 3.17 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

19.4 599 Total
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Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=54,983 sf

Runoff Volume=0.232 af

Runoff Depth=2.21"

Flow Length=599'

Tc=19.4 min

CN=96

2.12 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.33 cfs @ 12.28 hrs,  Volume= 0.037 af,  Depth= 2.01"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

2,480 98 Paved parking, HSG D
777 98 Paved parking, HSG C

1,483 98 Roofs, HSG D
412 98 Roofs, HSG C

3,262 89 <50% Grass cover, Poor, HSG D
1,066 86 <50% Grass cover, Poor, HSG C

9,480 94 Weighted Average
4,328 45.65% Pervious Area
5,152 54.35% Impervious Area

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

18.7 100 0.0100 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.6 21 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.9 321 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 14 0.0200 4.90 1.71 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.013  Clay tile

21.2 462 Total
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Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=9,480 sf

Runoff Volume=0.037 af

Runoff Depth=2.01"

Flow Length=462'

Tc=21.2 min

CN=94

0.33 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.20 cfs @ 12.07 hrs,  Volume= 0.015 af,  Depth= 2.42"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

3,303 98 Paved parking, HSG D

3,303 100.00% Impervious Area

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

5.0 114 0.38 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=3,303 sf

Runoff Volume=0.015 af

Runoff Depth=2.42"

Flow Length=114'

Tc=5.0 min

CN=98

0.20 cfs
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Summary for Pond 13P: 

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth = 2.42"    for  1-Year event
Inflow = 0.20 cfs @ 12.07 hrs,  Volume= 0.015 af
Outflow = 0.20 cfs @ 12.07 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.20 cfs @ 12.07 hrs,  Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 79.01' @ 12.07 hrs   Surf.Area= 0.003 ac   Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 759.7 - 759.6 )

Volume Invert Avail.Storage Storage Description

#1 79.00' 0.013 af 12.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Discarded 79.00' 1.00 cfs Exfiltration at all elevations   

Discarded OutFlow  Max=1.00 cfs @ 12.07 hrs  HW=79.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.00 cfs)

Pond 13P: 
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Inflow Area=0.076 ac

Peak Elev=79.01'

Storage=0.000 af

0.20 cfs

0.20 cfs



Existing Conditions
Type III 24-hr  1-Year Rainfall=2.65"20220997.A10_EXISTING

  Printed  2/20/2023Prepared by Fuss & O'Neill
Page 14HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Link 10L: 

Inflow Area = 1.556 ac, 76.92% Impervious,  Inflow Depth = 2.07"    for  1-Year event
Inflow = 2.45 cfs @ 12.26 hrs,  Volume= 0.269 af
Primary = 2.45 cfs @ 12.26 hrs,  Volume= 0.269 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph
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Inflow Area=1.556 ac
2.45 cfs
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=54,983 sf   79.43% Impervious   Runoff Depth=2.81"Subcatchment 10S: 
   Flow Length=599'   Tc=19.4 min   CN=96   Runoff=2.66 cfs  0.295 af

Runoff Area=9,480 sf   54.35% Impervious   Runoff Depth=2.60"Subcatchment 11S: 
   Flow Length=462'   Tc=21.2 min   CN=94   Runoff=0.42 cfs  0.047 af

Runoff Area=3,303 sf   100.00% Impervious   Runoff Depth=3.03"Subcatchment 12S: 
   Flow Length=114'   Tc=5.0 min   CN=98   Runoff=0.25 cfs  0.019 af

Peak Elev=79.01'  Storage=0.000 af   Inflow=0.25 cfs  0.019 afPond 13P: 
   Outflow=0.25 cfs  0.019 af

   Inflow=3.08 cfs  0.343 afLink 10L: 
   Primary=3.08 cfs  0.343 af

Total Runoff Area = 1.556 ac   Runoff Volume = 0.362 af   Average Runoff Depth = 2.79"
23.08% Pervious = 0.359 ac     76.92% Impervious = 1.197 ac
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Summary for Subcatchment 10S: 

Runoff = 2.66 cfs @ 12.26 hrs,  Volume= 0.295 af,  Depth= 2.81"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

34,346 98 Paved parking, HSG D
185 98 Paved parking, HSG C

9,123 98 Roofs, HSG D
18 98 Roofs, HSG C

10,703 89 <50% Grass cover, Poor, HSG D
608 86 <50% Grass cover, Poor, HSG C

54,983 96 Weighted Average
11,311 20.57% Pervious Area
43,672 79.43% Impervious Area

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

17.3 100 0.0120 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.3 54 0.0315 2.86 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 15 0.0200 6.36 2.22 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 424 0.0079 4.03 3.17 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

19.4 599 Total
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Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=54,983 sf

Runoff Volume=0.295 af

Runoff Depth=2.81"

Flow Length=599'

Tc=19.4 min

CN=96

2.66 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.42 cfs @ 12.28 hrs,  Volume= 0.047 af,  Depth= 2.60"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

2,480 98 Paved parking, HSG D
777 98 Paved parking, HSG C

1,483 98 Roofs, HSG D
412 98 Roofs, HSG C

3,262 89 <50% Grass cover, Poor, HSG D
1,066 86 <50% Grass cover, Poor, HSG C

9,480 94 Weighted Average
4,328 45.65% Pervious Area
5,152 54.35% Impervious Area

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

18.7 100 0.0100 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.6 21 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.9 321 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 14 0.0200 4.90 1.71 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.013  Clay tile

21.2 462 Total
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Subcatchment 11S: 

Runoff

Hydrograph
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=9,480 sf

Runoff Volume=0.047 af

Runoff Depth=2.60"

Flow Length=462'

Tc=21.2 min

CN=94

0.42 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.25 cfs @ 12.07 hrs,  Volume= 0.019 af,  Depth= 3.03"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

3,303 98 Paved parking, HSG D

3,303 100.00% Impervious Area

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

5.0 114 0.38 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=3,303 sf

Runoff Volume=0.019 af

Runoff Depth=3.03"

Flow Length=114'

Tc=5.0 min

CN=98

0.25 cfs
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Summary for Pond 13P: 

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth = 3.03"    for  2-Year event
Inflow = 0.25 cfs @ 12.07 hrs,  Volume= 0.019 af
Outflow = 0.25 cfs @ 12.07 hrs,  Volume= 0.019 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.25 cfs @ 12.07 hrs,  Volume= 0.019 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 79.01' @ 12.07 hrs   Surf.Area= 0.003 ac   Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 0.019 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 755.2 - 755.1 )

Volume Invert Avail.Storage Storage Description

#1 79.00' 0.013 af 12.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Discarded 79.00' 1.00 cfs Exfiltration at all elevations   

Discarded OutFlow  Max=1.00 cfs @ 12.07 hrs  HW=79.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.00 cfs)

Pond 13P: 

Inflow
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Inflow Area=0.076 ac

Peak Elev=79.01'

Storage=0.000 af
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Summary for Link 10L: 

Inflow Area = 1.556 ac, 76.92% Impervious,  Inflow Depth = 2.64"    for  2-Year event
Inflow = 3.08 cfs @ 12.26 hrs,  Volume= 0.343 af
Primary = 3.08 cfs @ 12.26 hrs,  Volume= 0.343 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph
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Inflow Area=1.556 ac
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=54,983 sf   79.43% Impervious   Runoff Depth=4.39"Subcatchment 10S: 
   Flow Length=599'   Tc=19.4 min   CN=96   Runoff=4.07 cfs  0.462 af

Runoff Area=9,480 sf   54.35% Impervious   Runoff Depth=4.17"Subcatchment 11S: 
   Flow Length=462'   Tc=21.2 min   CN=94   Runoff=0.66 cfs  0.076 af

Runoff Area=3,303 sf   100.00% Impervious   Runoff Depth=4.62"Subcatchment 12S: 
   Flow Length=114'   Tc=5.0 min   CN=98   Runoff=0.37 cfs  0.029 af

Peak Elev=79.02'  Storage=0.000 af   Inflow=0.37 cfs  0.029 afPond 13P: 
   Outflow=0.37 cfs  0.029 af

   Inflow=4.73 cfs  0.538 afLink 10L: 
   Primary=4.73 cfs  0.538 af

Total Runoff Area = 1.556 ac   Runoff Volume = 0.567 af   Average Runoff Depth = 4.37"
23.08% Pervious = 0.359 ac     76.92% Impervious = 1.197 ac
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Summary for Subcatchment 10S: 

Runoff = 4.07 cfs @ 12.26 hrs,  Volume= 0.462 af,  Depth= 4.39"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

34,346 98 Paved parking, HSG D
185 98 Paved parking, HSG C

9,123 98 Roofs, HSG D
18 98 Roofs, HSG C

10,703 89 <50% Grass cover, Poor, HSG D
608 86 <50% Grass cover, Poor, HSG C

54,983 96 Weighted Average
11,311 20.57% Pervious Area
43,672 79.43% Impervious Area

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

17.3 100 0.0120 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.3 54 0.0315 2.86 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 15 0.0200 6.36 2.22 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 424 0.0079 4.03 3.17 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

19.4 599 Total
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Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=54,983 sf

Runoff Volume=0.462 af

Runoff Depth=4.39"

Flow Length=599'

Tc=19.4 min

CN=96

4.07 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.66 cfs @ 12.27 hrs,  Volume= 0.076 af,  Depth= 4.17"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

2,480 98 Paved parking, HSG D
777 98 Paved parking, HSG C

1,483 98 Roofs, HSG D
412 98 Roofs, HSG C

3,262 89 <50% Grass cover, Poor, HSG D
1,066 86 <50% Grass cover, Poor, HSG C

9,480 94 Weighted Average
4,328 45.65% Pervious Area
5,152 54.35% Impervious Area

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

18.7 100 0.0100 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.6 21 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.9 321 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 14 0.0200 4.90 1.71 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.013  Clay tile

21.2 462 Total
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Subcatchment 11S: 

Runoff

Hydrograph
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=9,480 sf

Runoff Volume=0.076 af

Runoff Depth=4.17"

Flow Length=462'

Tc=21.2 min

CN=94

0.66 cfs



Existing Conditions
Type III 24-hr  10-Year Rainfall=4.86"20220997.A10_EXISTING

  Printed  2/20/2023Prepared by Fuss & O'Neill
Page 28HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 12S: 

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af,  Depth= 4.62"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

3,303 98 Paved parking, HSG D

3,303 100.00% Impervious Area

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

5.0 114 0.38 Direct Entry, 

Subcatchment 12S: 

Runoff
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=3,303 sf

Runoff Volume=0.029 af

Runoff Depth=4.62"

Flow Length=114'

Tc=5.0 min

CN=98

0.37 cfs
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Summary for Pond 13P: 

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth = 4.62"    for  10-Year event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af
Outflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 79.02' @ 12.07 hrs   Surf.Area= 0.003 ac   Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 0.029 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 747.7 - 747.6 )

Volume Invert Avail.Storage Storage Description

#1 79.00' 0.013 af 12.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Discarded 79.00' 1.00 cfs Exfiltration at all elevations   

Discarded OutFlow  Max=1.00 cfs @ 12.07 hrs  HW=79.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.00 cfs)

Pond 13P: 

Inflow
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Inflow Area=0.076 ac

Peak Elev=79.02'

Storage=0.000 af

0.37 cfs
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Summary for Link 10L: 

Inflow Area = 1.556 ac, 76.92% Impervious,  Inflow Depth = 4.15"    for  10-Year event
Inflow = 4.73 cfs @ 12.26 hrs,  Volume= 0.538 af
Primary = 4.73 cfs @ 12.26 hrs,  Volume= 0.538 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=54,983 sf   79.43% Impervious   Runoff Depth=5.64"Subcatchment 10S: 
   Flow Length=599'   Tc=19.4 min   CN=96   Runoff=5.16 cfs  0.593 af

Runoff Area=9,480 sf   54.35% Impervious   Runoff Depth=5.41"Subcatchment 11S: 
   Flow Length=462'   Tc=21.2 min   CN=94   Runoff=0.84 cfs  0.098 af

Runoff Area=3,303 sf   100.00% Impervious   Runoff Depth=5.87"Subcatchment 12S: 
   Flow Length=114'   Tc=5.0 min   CN=98   Runoff=0.47 cfs  0.037 af

Peak Elev=79.02'  Storage=0.000 af   Inflow=0.47 cfs  0.037 afPond 13P: 
   Outflow=0.47 cfs  0.037 af

   Inflow=6.00 cfs  0.691 afLink 10L: 
   Primary=6.00 cfs  0.691 af

Total Runoff Area = 1.556 ac   Runoff Volume = 0.728 af   Average Runoff Depth = 5.62"
23.08% Pervious = 0.359 ac     76.92% Impervious = 1.197 ac
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Summary for Subcatchment 10S: 

Runoff = 5.16 cfs @ 12.26 hrs,  Volume= 0.593 af,  Depth= 5.64"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

34,346 98 Paved parking, HSG D
185 98 Paved parking, HSG C

9,123 98 Roofs, HSG D
18 98 Roofs, HSG C

10,703 89 <50% Grass cover, Poor, HSG D
608 86 <50% Grass cover, Poor, HSG C

54,983 96 Weighted Average
11,311 20.57% Pervious Area
43,672 79.43% Impervious Area

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

17.3 100 0.0120 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.3 54 0.0315 2.86 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 15 0.0200 6.36 2.22 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 424 0.0079 4.03 3.17 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

19.4 599 Total
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Subcatchment 10S: 

Runoff

Hydrograph
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=54,983 sf

Runoff Volume=0.593 af

Runoff Depth=5.64"

Flow Length=599'

Tc=19.4 min

CN=96

5.16 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.84 cfs @ 12.27 hrs,  Volume= 0.098 af,  Depth= 5.41"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

2,480 98 Paved parking, HSG D
777 98 Paved parking, HSG C

1,483 98 Roofs, HSG D
412 98 Roofs, HSG C

3,262 89 <50% Grass cover, Poor, HSG D
1,066 86 <50% Grass cover, Poor, HSG C

9,480 94 Weighted Average
4,328 45.65% Pervious Area
5,152 54.35% Impervious Area

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

18.7 100 0.0100 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.6 21 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.9 321 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 14 0.0200 4.90 1.71 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.013  Clay tile

21.2 462 Total
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Subcatchment 11S: 

Runoff
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=9,480 sf

Runoff Volume=0.098 af

Runoff Depth=5.41"

Flow Length=462'

Tc=21.2 min

CN=94

0.84 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.47 cfs @ 12.07 hrs,  Volume= 0.037 af,  Depth= 5.87"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

3,303 98 Paved parking, HSG D

3,303 100.00% Impervious Area

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

5.0 114 0.38 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=3,303 sf

Runoff Volume=0.037 af

Runoff Depth=5.87"

Flow Length=114'

Tc=5.0 min

CN=98

0.47 cfs
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Summary for Pond 13P: 

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth = 5.87"    for  25-Year event
Inflow = 0.47 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.47 cfs @ 12.07 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.47 cfs @ 12.07 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 79.02' @ 12.07 hrs   Surf.Area= 0.003 ac   Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 744.0 - 743.9 )

Volume Invert Avail.Storage Storage Description

#1 79.00' 0.013 af 12.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Discarded 79.00' 1.00 cfs Exfiltration at all elevations   

Discarded OutFlow  Max=1.00 cfs @ 12.07 hrs  HW=79.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.00 cfs)

Pond 13P: 

Inflow
Discarded

Hydrograph
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Inflow Area=0.076 ac

Peak Elev=79.02'

Storage=0.000 af
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Summary for Link 10L: 

Inflow Area = 1.556 ac, 76.92% Impervious,  Inflow Depth = 5.33"    for  25-Year event
Inflow = 6.00 cfs @ 12.26 hrs,  Volume= 0.691 af
Primary = 6.00 cfs @ 12.26 hrs,  Volume= 0.691 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=54,983 sf   79.43% Impervious   Runoff Depth=8.15"Subcatchment 10S: 
   Flow Length=599'   Tc=19.4 min   CN=96   Runoff=7.35 cfs  0.857 af

Runoff Area=9,480 sf   54.35% Impervious   Runoff Depth=7.91"Subcatchment 11S: 
   Flow Length=462'   Tc=21.2 min   CN=94   Runoff=1.21 cfs  0.143 af

Runoff Area=3,303 sf   100.00% Impervious   Runoff Depth=8.39"Subcatchment 12S: 
   Flow Length=114'   Tc=5.0 min   CN=98   Runoff=0.67 cfs  0.053 af

Peak Elev=79.03'  Storage=0.000 af   Inflow=0.67 cfs  0.053 afPond 13P: 
   Outflow=0.67 cfs  0.053 af

   Inflow=8.55 cfs  1.001 afLink 10L: 
   Primary=8.55 cfs  1.001 af

Total Runoff Area = 1.556 ac   Runoff Volume = 1.054 af   Average Runoff Depth = 8.13"
23.08% Pervious = 0.359 ac     76.92% Impervious = 1.197 ac
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Summary for Subcatchment 10S: 

Runoff = 7.35 cfs @ 12.26 hrs,  Volume= 0.857 af,  Depth= 8.15"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

34,346 98 Paved parking, HSG D
185 98 Paved parking, HSG C

9,123 98 Roofs, HSG D
18 98 Roofs, HSG C

10,703 89 <50% Grass cover, Poor, HSG D
608 86 <50% Grass cover, Poor, HSG C

54,983 96 Weighted Average
11,311 20.57% Pervious Area
43,672 79.43% Impervious Area

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

17.3 100 0.0120 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.3 54 0.0315 2.86 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 15 0.0200 6.36 2.22 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 424 0.0079 4.03 3.17 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

19.4 599 Total
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Subcatchment 10S: 

Runoff

Hydrograph
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=54,983 sf

Runoff Volume=0.857 af

Runoff Depth=8.15"

Flow Length=599'

Tc=19.4 min

CN=96

7.35 cfs
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Summary for Subcatchment 11S: 

Runoff = 1.21 cfs @ 12.27 hrs,  Volume= 0.143 af,  Depth= 7.91"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

2,480 98 Paved parking, HSG D
777 98 Paved parking, HSG C

1,483 98 Roofs, HSG D
412 98 Roofs, HSG C

3,262 89 <50% Grass cover, Poor, HSG D
1,066 86 <50% Grass cover, Poor, HSG C

9,480 94 Weighted Average
4,328 45.65% Pervious Area
5,152 54.35% Impervious Area

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

18.7 100 0.0100 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.26"

0.6 21 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0250 3.21 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 2 0.0250 2.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.9 321 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 14 0.0200 4.90 1.71 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.013  Clay tile

21.2 462 Total
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Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=9,480 sf

Runoff Volume=0.143 af

Runoff Depth=7.91"

Flow Length=462'

Tc=21.2 min

CN=94

1.21 cfs



Existing Conditions
Type III 24-hr  100-Year Rainfall=8.63"20220997.A10_EXISTING

  Printed  2/20/2023Prepared by Fuss & O'Neill
Page 44HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 12S: 

Runoff = 0.67 cfs @ 12.07 hrs,  Volume= 0.053 af,  Depth= 8.39"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

3,303 98 Paved parking, HSG D

3,303 100.00% Impervious Area

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

5.0 114 0.38 Direct Entry, 

Subcatchment 12S: 

Runoff
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=3,303 sf

Runoff Volume=0.053 af

Runoff Depth=8.39"

Flow Length=114'

Tc=5.0 min

CN=98

0.67 cfs
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Summary for Pond 13P: 

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth = 8.39"    for  100-Year event
Inflow = 0.67 cfs @ 12.07 hrs,  Volume= 0.053 af
Outflow = 0.67 cfs @ 12.07 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.67 cfs @ 12.07 hrs,  Volume= 0.053 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 79.03' @ 12.07 hrs   Surf.Area= 0.003 ac   Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 739.5 - 739.4 )

Volume Invert Avail.Storage Storage Description

#1 79.00' 0.013 af 12.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Discarded 79.00' 1.00 cfs Exfiltration at all elevations   

Discarded OutFlow  Max=1.00 cfs @ 12.07 hrs  HW=79.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.00 cfs)

Pond 13P: 

Inflow
Discarded

Hydrograph
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Inflow Area=0.076 ac

Peak Elev=79.03'

Storage=0.000 af
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Summary for Link 10L: 

Inflow Area = 1.556 ac, 76.92% Impervious,  Inflow Depth = 7.72"    for  100-Year event
Inflow = 8.55 cfs @ 12.26 hrs,  Volume= 1.001 af
Primary = 8.55 cfs @ 12.26 hrs,  Volume= 1.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph
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Proposed Watershed Analysis
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year Type III 24-hr Default 24.00 1 2.65 2

2 2-Year Type III 24-hr Default 24.00 1 3.26 2

3 10-Year Type III 24-hr Default 24.00 1 4.86 2

4 25-Year Type III 24-hr Default 24.00 1 6.11 2

5 100-Year Type III 24-hr Default 24.00 1 8.63 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.023 86 <50% Grass cover, Poor, HSG C  (13S, 14S, 16S)

0.273 89 <50% Grass cover, Poor, HSG D  (10S, 11S, 12S, 13S, 14S, 16S)

0.767 98 Roofs, HSG D  (11S, 12S, 15S)

0.029 98 Unconnected pavement, HSG C  (14S, 16S)

0.187 98 Unconnected pavement, HSG D  (10S, 11S, 13S, 14S, 16S)

0.014 98 Unconnected roofs, HSG C  (14S)

0.272 98 Unconnected roofs, HSG D  (14S)

1.565 96 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.065 HSG C 13S, 14S, 16S

1.499 HSG D 10S, 11S, 12S, 13S, 14S, 15S, 16S

0.000 Other

1.565 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.023 0.273 0.000 0.296 <50% Grass cover, Poor 10S, 

11S, 

12S, 

13S, 

14S, 16S

0.000 0.000 0.000 0.767 0.000 0.767 Roofs 11S, 

12S, 15S

0.000 0.000 0.029 0.187 0.000 0.215 Unconnected pavement 10S, 

11S, 

13S, 

14S, 16S

0.000 0.000 0.014 0.272 0.000 0.287 Unconnected roofs 14S

0.000 0.000 0.065 1.499 0.000 1.565 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 14S 0.00 0.00 399.0 0.0251 0.013 0.0 12.0 0.0

2 14S 0.00 0.00 300.0 0.0080 0.013 0.0 12.0 0.0

3 16S 0.00 0.00 15.0 0.0100 0.010 0.0 8.0 0.0

4 16S 0.00 0.00 430.0 0.0080 0.013 0.0 12.0 0.0

5 10P 89.60 88.90 74.0 0.0095 0.013 0.0 12.0 0.0

6 11P 88.90 84.50 136.3 0.0323 0.013 0.0 12.0 0.0

7 12P 84.50 84.00 92.5 0.0054 0.013 0.0 12.0 0.0

8 13P 77.75 76.50 28.6 0.0437 0.013 0.0 8.0 0.0

9 15P 79.00 78.00 32.0 0.0313 0.012 0.0 12.0 0.0
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2,542 sf   48.39% Impervious   Runoff Depth=1.92"Subcatchment 10S: 
   Tc=5.0 min   CN=93   Runoff=0.13 cfs  0.009 af

Runoff Area=4,053 sf   82.33% Impervious   Runoff Depth=2.21"Subcatchment 11S: 
   Tc=5.0 min   CN=96   Runoff=0.24 cfs  0.017 af

Runoff Area=7,755 sf   86.25% Impervious   Runoff Depth=2.31"Subcatchment 12S: 
   Tc=5.0 min   CN=97   Runoff=0.46 cfs  0.034 af

Runoff Area=2,785 sf   23.30% Impervious   Runoff Depth=1.67"Subcatchment 13S: 
   Tc=5.0 min   UI Adjusted CN=90   Runoff=0.13 cfs  0.009 af

Runoff Area=19,778 sf   72.49% Impervious   Runoff Depth=2.11"Subcatchment 14S: 
   Flow Length=820'   Tc=8.9 min   CN=95   Runoff=0.98 cfs  0.080 af

Runoff Area=24,255 sf   100.00% Impervious   Runoff Depth=2.42"Subcatchment 15S: 
   Tc=5.0 min   CN=98   Runoff=1.48 cfs  0.112 af

Runoff Area=6,983 sf   68.18% Impervious   Runoff Depth=2.11"Subcatchment 16S: 
   Flow Length=938'   Tc=7.4 min   CN=95   Runoff=0.36 cfs  0.028 af

Peak Elev=93.81'  Storage=269 cf   Inflow=0.13 cfs  0.009 afPond 10P: 
   Primary=0.01 cfs  0.003 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.003 af

Peak Elev=92.59'  Storage=746 cf   Inflow=0.24 cfs  0.017 afPond 11P: 
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

Peak Elev=87.88'  Storage=518 cf   Inflow=0.46 cfs  0.034 afPond 12P: 
   Primary=0.46 cfs  0.023 af   Secondary=0.00 cfs  0.000 af   Outflow=0.46 cfs  0.023 af

Peak Elev=83.72'  Storage=749 cf   Inflow=0.59 cfs  0.035 afPond 13P: 
   Primary=0.06 cfs  0.018 af   Secondary=0.00 cfs  0.000 af   Outflow=0.06 cfs  0.018 af

Peak Elev=80.07'  Storage=886 cf   Inflow=1.48 cfs  0.112 afPond 15P: Underground Chambers
   Outflow=0.50 cfs  0.112 af

   Inflow=1.79 cfs  0.239 afLink 10L: 
   Primary=1.79 cfs  0.239 af

Total Runoff Area = 1.565 ac   Runoff Volume = 0.290 af   Average Runoff Depth = 2.22"
18.92% Pervious = 0.296 ac     81.08% Impervious = 1.269 ac
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Summary for Subcatchment 10S: 

Runoff = 0.13 cfs @ 12.07 hrs,  Volume= 0.009 af,  Depth= 1.92"
     Routed to Pond 10P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

1,312 89 <50% Grass cover, Poor, HSG D
1,230 98 Unconnected pavement, HSG D

2,542 93 Weighted Average
1,312 51.61% Pervious Area
1,230 48.39% Impervious Area
1,230 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0

Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=2,542 sf

Runoff Volume=0.009 af

Runoff Depth=1.92"

Tc=5.0 min

CN=93

0.13 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.24 cfs @ 12.07 hrs,  Volume= 0.017 af,  Depth= 2.21"
     Routed to Pond 11P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

716 89 <50% Grass cover, Poor, HSG D
882 98 Unconnected pavement, HSG D

2,455 98 Roofs, HSG D

4,053 96 Weighted Average
716 17.67% Pervious Area

3,337 82.33% Impervious Area
882 26.43% Unconnected

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

5.0 Direct Entry, 

Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=4,053 sf

Runoff Volume=0.017 af

Runoff Depth=2.21"

Tc=5.0 min

CN=96

0.24 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.46 cfs @ 12.07 hrs,  Volume= 0.034 af,  Depth= 2.31"
     Routed to Pond 12P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

1,066 89 <50% Grass cover, Poor, HSG D
6,689 98 Roofs, HSG D

7,755 97 Weighted Average
1,066 13.75% Pervious Area
6,689 86.25% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
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w
  

(c
fs

)
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0

Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=7,755 sf

Runoff Volume=0.034 af

Runoff Depth=2.31"

Tc=5.0 min

CN=97

0.46 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.13 cfs @ 12.07 hrs,  Volume= 0.009 af,  Depth= 1.67"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Adj Description

1,785 89 <50% Grass cover, Poor, HSG D
649 98 Unconnected pavement, HSG D
351 86 <50% Grass cover, Poor, HSG C

2,785 91 90 Weighted Average, UI Adjusted
2,136 76.70% Pervious Area

649 23.30% Impervious Area
649 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=2,785 sf

Runoff Volume=0.009 af

Runoff Depth=1.67"

Tc=5.0 min

UI Adjusted CN=90

0.13 cfs
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Summary for Subcatchment 14S: 

Runoff = 0.98 cfs @ 12.12 hrs,  Volume= 0.080 af,  Depth= 2.11"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

5,172 89 <50% Grass cover, Poor, HSG D
1,767 98 Unconnected pavement, HSG D

269 86 <50% Grass cover, Poor, HSG C
87 98 Unconnected pavement, HSG C

11,870 98 Unconnected roofs, HSG D
613 98 Unconnected roofs, HSG C

19,778 95 Weighted Average
5,441 27.51% Pervious Area

14,337 72.49% Impervious Area
14,337 100.00% Unconnected

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

6.7 100 0.0510 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

0.1 21 0.0669 3.88 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.9 399 0.0251 7.19 5.64 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 300 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

8.9 820 Total
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Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=19,778 sf

Runoff Volume=0.080 af

Runoff Depth=2.11"

Flow Length=820'

Tc=8.9 min

CN=95

0.98 cfs



Proposed Conditions
Type III 24-hr  1-Year Rainfall=2.65"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 14HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 15S: 

Runoff = 1.48 cfs @ 12.07 hrs,  Volume= 0.112 af,  Depth= 2.42"
     Routed to Pond 15P : Underground Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

24,255 98 Roofs, HSG D

24,255 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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lo

w
  

(c
fs
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1

0

Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=24,255 sf

Runoff Volume=0.112 af

Runoff Depth=2.42"

Tc=5.0 min

CN=98

1.48 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.36 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 2.11"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.65"

Area (sf) CN Description

1,854 89 <50% Grass cover, Poor, HSG D
3,603 98 Unconnected pavement, HSG D

368 86 <50% Grass cover, Poor, HSG C
1,158 98 Unconnected pavement, HSG C

6,983 95 Weighted Average
2,222 31.82% Pervious Area
4,761 68.18% Impervious Area
4,761 100.00% Unconnected

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

2.4 13 0.0115 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

1.2 87 0.0161 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.26"

1.9 393 0.0294 3.48 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 15 0.0100 4.50 1.57 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 430 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

7.4 938 Total
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Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

1-Year Rainfall=2.65"

Runoff Area=6,983 sf

Runoff Volume=0.028 af

Runoff Depth=2.11"

Flow Length=938'

Tc=7.4 min

CN=95

0.36 cfs
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Summary for Pond 10P: 

Inflow Area = 0.058 ac, 48.39% Impervious,  Inflow Depth = 1.92"    for  1-Year event
Inflow = 0.13 cfs @ 12.07 hrs,  Volume= 0.009 af
Outflow = 0.01 cfs @ 12.97 hrs,  Volume= 0.003 af,  Atten= 91%,  Lag= 54.1 min
Primary = 0.01 cfs @ 12.97 hrs,  Volume= 0.003 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.81' @ 12.97 hrs   Surf.Area= 159 sf   Storage= 269 cf

Plug-Flow detention time= 323.2 min calculated for 0.003 af (34% of inflow)
Center-of-Mass det. time= 191.2 min ( 989.6 - 798.4 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 457 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 180 53.0 0.0 0 0 180
90.00 180 53.0 20.0 4 4 185
91.00 180 53.0 20.0 36 40 238
92.00 19 24.8 100.0 86 125 417
93.00 84 38.6 100.0 48 173 494
94.00 180 53.0 100.0 129 302 608
94.80 207 56.1 100.0 155 457 659

Device Routing     Invert Outlet Devices

#1 Primary 89.60' 12.0"  Round Culvert   L= 74.0'   Ke= 0.500   
Inlet / Outlet Invert= 89.60' / 88.90'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.70' 66.2' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.01 cfs @ 12.97 hrs  HW=93.81'  TW=83.72'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 6.37 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.27 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 11P: 

Inflow Area = 0.093 ac, 82.33% Impervious,  Inflow Depth = 2.21"    for  1-Year event
Inflow = 0.24 cfs @ 12.07 hrs,  Volume= 0.017 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 92.59' @ 24.29 hrs   Surf.Area= 356 sf   Storage= 746 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 89.90' 1,731 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 607 97.0 0.0 0 0 607
90.00 607 97.0 20.0 12 12 617
91.00 607 97.0 20.0 121 134 714
92.00 270 67.0 100.0 427 561 1,114
93.00 422 82.0 100.0 343 904 1,307
94.00 607 97.0 100.0 512 1,416 1,538
94.50 656 100.0 100.0 316 1,731 1,606

Device Routing     Invert Outlet Devices

#1 Primary 88.90' 12.0"  Round Culvert   L= 136.3'   Ke= 0.500   
Inlet / Outlet Invert= 88.90' / 84.50'   S= 0.0323 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.40' 86.0' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=82.50'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 2.67 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 12P: 

Inflow Area = 0.178 ac, 86.25% Impervious,  Inflow Depth = 2.31"    for  1-Year event
Inflow = 0.46 cfs @ 12.07 hrs,  Volume= 0.034 af
Outflow = 0.46 cfs @ 12.08 hrs,  Volume= 0.023 af,  Atten= 1%,  Lag= 0.6 min
Primary = 0.46 cfs @ 12.08 hrs,  Volume= 0.023 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.88' @ 12.08 hrs   Surf.Area= 316 sf   Storage= 518 cf

Plug-Flow detention time= 174.6 min calculated for 0.023 af (67% of inflow)
Center-of-Mass det. time= 78.4 min ( 848.4 - 770.1 )

Volume Invert Avail.Storage Storage Description

#1 84.40' 668 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

84.40 343 102.0 0.0 0 0 343
84.50 343 102.0 20.0 7 7 353
85.50 343 102.0 20.0 69 75 455
86.50 68 59.0 100.0 188 263 1,012
87.00 151 84.0 100.0 53 317 1,299
88.00 343 102.0 100.0 241 557 1,581
88.30 394 104.0 100.0 110 668 1,626

Device Routing     Invert Outlet Devices

#1 Primary 84.50' 12.0"  Round Culvert   L= 92.5'   Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 84.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 87.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 88.20' 114.5' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.46 cfs @ 12.08 hrs  HW=87.88'  TW=83.09'   (Dynamic Tailwater)
1=Culvert  (Passes 0.46 cfs of 5.10 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.46 cfs @ 0.92 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=84.40'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Proposed Conditions
Type III 24-hr  1-Year Rainfall=2.65"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 22HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC
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Summary for Pond 13P: 

Inflow Area = 0.393 ac, 69.48% Impervious,  Inflow Depth = 1.07"    for  1-Year event
Inflow = 0.59 cfs @ 12.08 hrs,  Volume= 0.035 af
Outflow = 0.06 cfs @ 12.99 hrs,  Volume= 0.018 af,  Atten= 89%,  Lag= 54.9 min
Primary = 0.06 cfs @ 12.99 hrs,  Volume= 0.018 af
     Routed to Link 10L : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.72' @ 12.99 hrs   Surf.Area= 892 sf   Storage= 749 cf

Plug-Flow detention time= 249.9 min calculated for 0.018 af (52% of inflow)
Center-of-Mass det. time= 125.0 min ( 977.4 - 852.4 )

Volume Invert Avail.Storage Storage Description

#1 82.50' 1,345 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

82.50 336 217.5 0 0 336
83.00 574 230.8 225 225 824
84.00 1,034 240.8 793 1,018 1,267
84.30 1,152 243.1 328 1,345 1,381

Device Routing     Invert Outlet Devices

#1 Primary 77.75' 8.0"  Round Culvert   L= 28.6'   Ke= 0.500   
Inlet / Outlet Invert= 77.75' / 76.50'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

#2 Device 1 83.70' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 84.20' 243.1' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.06 cfs @ 12.99 hrs  HW=83.72'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.06 cfs of 3.99 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.06 cfs @ 0.47 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=82.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 15P: Underground Chambers

Inflow Area = 0.557 ac,100.00% Impervious,  Inflow Depth = 2.42"    for  1-Year event
Inflow = 1.48 cfs @ 12.07 hrs,  Volume= 0.112 af
Outflow = 0.50 cfs @ 12.33 hrs,  Volume= 0.112 af,  Atten= 66%,  Lag= 15.4 min
Primary = 0.50 cfs @ 12.33 hrs,  Volume= 0.112 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 80.07' @ 12.33 hrs   Surf.Area= 3,214 sf   Storage= 886 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 9.7 min ( 769.3 - 759.6 )

Volume Invert Avail.Storage Storage Description

#1B 78.50' 0 cf 74.75'W x 43.00'L x 4.50'H Field B
14,464 cf Overall - 4,962 cf Embedded = 9,502 cf  x 0.0% Voids

#2B 79.00' 3,976 cf ADS N-12  36"  x 28  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
28 Chambers in 14 Rows

3,976 cf Total Available Storage

     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 79.00' 12.0"  Round Culvert   L= 32.0'   Ke= 0.500   
Inlet / Outlet Invert= 79.00' / 78.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 79.00' 4.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 82.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.50 cfs @ 12.33 hrs  HW=80.07'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.50 cfs of 2.86 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.50 cfs @ 4.53 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Underground Chambers - Chamber Wizard Field B

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long = 40.00' Row Length +18.0" End Stone x 2 = 43.00' Base Length

14 Rows x 42.0" Wide + 21.0" Spacing x 13 + 18.0" Side Stone x 2 = 74.75' Base Width

6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

28 Chambers x 142.0 cf = 3,976.0 cf Chamber Storage

28 Chambers x 177.2 cf = 4,962.2 cf Displacement

14,464.1 cf Field - 4,962.2 cf Chambers = 9,501.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,976.0 cf = 0.091 af

Overall Storage Efficiency = 27.5%

Overall System Size = 43.00' x 74.75' x 4.50'

28 Chambers

535.7 cy Field

351.9 cy Stone
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Pond 15P: Underground Chambers
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Summary for Link 10L: 

Inflow Area = 1.565 ac, 81.08% Impervious,  Inflow Depth = 1.83"    for  1-Year event
Inflow = 1.79 cfs @ 12.12 hrs,  Volume= 0.239 af
Primary = 1.79 cfs @ 12.12 hrs,  Volume= 0.239 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=1.565 ac
1.79 cfs

1.79 cfs



Proposed Conditions
Type III 24-hr  2-Year Rainfall=3.26"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 29HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2,542 sf   48.39% Impervious   Runoff Depth=2.50"Subcatchment 10S: 
   Tc=5.0 min   CN=93   Runoff=0.17 cfs  0.012 af

Runoff Area=4,053 sf   82.33% Impervious   Runoff Depth=2.81"Subcatchment 11S: 
   Tc=5.0 min   CN=96   Runoff=0.30 cfs  0.022 af

Runoff Area=7,755 sf   86.25% Impervious   Runoff Depth=2.92"Subcatchment 12S: 
   Tc=5.0 min   CN=97   Runoff=0.58 cfs  0.043 af

Runoff Area=2,785 sf   23.30% Impervious   Runoff Depth=2.22"Subcatchment 13S: 
   Tc=5.0 min   UI Adjusted CN=90   Runoff=0.17 cfs  0.012 af

Runoff Area=19,778 sf   72.49% Impervious   Runoff Depth=2.70"Subcatchment 14S: 
   Flow Length=820'   Tc=8.9 min   CN=95   Runoff=1.23 cfs  0.102 af

Runoff Area=24,255 sf   100.00% Impervious   Runoff Depth=3.03"Subcatchment 15S: 
   Tc=5.0 min   CN=98   Runoff=1.83 cfs  0.140 af

Runoff Area=6,983 sf   68.18% Impervious   Runoff Depth=2.70"Subcatchment 16S: 
   Flow Length=938'   Tc=7.4 min   CN=95   Runoff=0.46 cfs  0.036 af

Peak Elev=93.82'  Storage=272 cf   Inflow=0.17 cfs  0.012 afPond 10P: 
   Primary=0.07 cfs  0.006 af   Secondary=0.00 cfs  0.000 af   Outflow=0.07 cfs  0.006 af

Peak Elev=93.10'  Storage=949 cf   Inflow=0.30 cfs  0.022 afPond 11P: 
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

Peak Elev=87.89'  Storage=521 cf   Inflow=0.58 cfs  0.043 afPond 12P: 
   Primary=0.57 cfs  0.032 af   Secondary=0.00 cfs  0.000 af   Outflow=0.57 cfs  0.032 af

Peak Elev=83.77'  Storage=791 cf   Inflow=0.74 cfs  0.050 afPond 13P: 
   Primary=0.36 cfs  0.033 af   Secondary=0.00 cfs  0.000 af   Outflow=0.36 cfs  0.033 af

Peak Elev=80.29'  Storage=1,228 cf   Inflow=1.83 cfs  0.140 afPond 15P: Underground Chambers
   Outflow=0.56 cfs  0.140 af

   Inflow=2.20 cfs  0.312 afLink 10L: 
   Primary=2.20 cfs  0.312 af

Total Runoff Area = 1.565 ac   Runoff Volume = 0.368 af   Average Runoff Depth = 2.82"
18.92% Pervious = 0.296 ac     81.08% Impervious = 1.269 ac
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Summary for Subcatchment 10S: 

Runoff = 0.17 cfs @ 12.07 hrs,  Volume= 0.012 af,  Depth= 2.50"
     Routed to Pond 10P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

1,312 89 <50% Grass cover, Poor, HSG D
1,230 98 Unconnected pavement, HSG D

2,542 93 Weighted Average
1,312 51.61% Pervious Area
1,230 48.39% Impervious Area
1,230 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Subcatchment 11S: 

Runoff = 0.30 cfs @ 12.07 hrs,  Volume= 0.022 af,  Depth= 2.81"
     Routed to Pond 11P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

716 89 <50% Grass cover, Poor, HSG D
882 98 Unconnected pavement, HSG D

2,455 98 Roofs, HSG D

4,053 96 Weighted Average
716 17.67% Pervious Area

3,337 82.33% Impervious Area
882 26.43% Unconnected

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

5.0 Direct Entry, 

Subcatchment 11S: 
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=4,053 sf

Runoff Volume=0.022 af

Runoff Depth=2.81"

Tc=5.0 min

CN=96
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Summary for Subcatchment 12S: 

Runoff = 0.58 cfs @ 12.07 hrs,  Volume= 0.043 af,  Depth= 2.92"
     Routed to Pond 12P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

1,066 89 <50% Grass cover, Poor, HSG D
6,689 98 Roofs, HSG D

7,755 97 Weighted Average
1,066 13.75% Pervious Area
6,689 86.25% Impervious Area

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

5.0 Direct Entry, 
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=7,755 sf

Runoff Volume=0.043 af

Runoff Depth=2.92"

Tc=5.0 min

CN=97

0.58 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.17 cfs @ 12.07 hrs,  Volume= 0.012 af,  Depth= 2.22"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Adj Description

1,785 89 <50% Grass cover, Poor, HSG D
649 98 Unconnected pavement, HSG D
351 86 <50% Grass cover, Poor, HSG C

2,785 91 90 Weighted Average, UI Adjusted
2,136 76.70% Pervious Area

649 23.30% Impervious Area
649 100.00% Unconnected

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

5.0 Direct Entry, 
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=2,785 sf

Runoff Volume=0.012 af

Runoff Depth=2.22"

Tc=5.0 min

UI Adjusted CN=90

0.17 cfs
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Summary for Subcatchment 14S: 

Runoff = 1.23 cfs @ 12.12 hrs,  Volume= 0.102 af,  Depth= 2.70"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

5,172 89 <50% Grass cover, Poor, HSG D
1,767 98 Unconnected pavement, HSG D

269 86 <50% Grass cover, Poor, HSG C
87 98 Unconnected pavement, HSG C

11,870 98 Unconnected roofs, HSG D
613 98 Unconnected roofs, HSG C

19,778 95 Weighted Average
5,441 27.51% Pervious Area

14,337 72.49% Impervious Area
14,337 100.00% Unconnected

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

6.7 100 0.0510 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

0.1 21 0.0669 3.88 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.9 399 0.0251 7.19 5.64 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 300 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

8.9 820 Total
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=19,778 sf

Runoff Volume=0.102 af

Runoff Depth=2.70"

Flow Length=820'

Tc=8.9 min

CN=95

1.23 cfs
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Summary for Subcatchment 15S: 

Runoff = 1.83 cfs @ 12.07 hrs,  Volume= 0.140 af,  Depth= 3.03"
     Routed to Pond 15P : Underground Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

24,255 98 Roofs, HSG D

24,255 100.00% Impervious Area

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

5.0 Direct Entry, 
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=24,255 sf

Runoff Volume=0.140 af

Runoff Depth=3.03"

Tc=5.0 min

CN=98

1.83 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.46 cfs @ 12.10 hrs,  Volume= 0.036 af,  Depth= 2.70"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description

1,854 89 <50% Grass cover, Poor, HSG D
3,603 98 Unconnected pavement, HSG D

368 86 <50% Grass cover, Poor, HSG C
1,158 98 Unconnected pavement, HSG C

6,983 95 Weighted Average
2,222 31.82% Pervious Area
4,761 68.18% Impervious Area
4,761 100.00% Unconnected

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

2.4 13 0.0115 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

1.2 87 0.0161 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.26"

1.9 393 0.0294 3.48 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 15 0.0100 4.50 1.57 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 430 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

7.4 938 Total
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Subcatchment 16S: 
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Type III 24-hr

2-Year Rainfall=3.26"

Runoff Area=6,983 sf

Runoff Volume=0.036 af

Runoff Depth=2.70"

Flow Length=938'

Tc=7.4 min

CN=95

0.46 cfs



Proposed Conditions
Type III 24-hr  2-Year Rainfall=3.26"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 39HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 10P: 

Inflow Area = 0.058 ac, 48.39% Impervious,  Inflow Depth = 2.50"    for  2-Year event
Inflow = 0.17 cfs @ 12.07 hrs,  Volume= 0.012 af
Outflow = 0.07 cfs @ 12.25 hrs,  Volume= 0.006 af,  Atten= 57%,  Lag= 10.8 min
Primary = 0.07 cfs @ 12.25 hrs,  Volume= 0.006 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.82' @ 12.25 hrs   Surf.Area= 160 sf   Storage= 272 cf

Plug-Flow detention time= 230.7 min calculated for 0.006 af (49% of inflow)
Center-of-Mass det. time= 117.0 min ( 908.1 - 791.1 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 457 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 180 53.0 0.0 0 0 180
90.00 180 53.0 20.0 4 4 185
91.00 180 53.0 20.0 36 40 238
92.00 19 24.8 100.0 86 125 417
93.00 84 38.6 100.0 48 173 494
94.00 180 53.0 100.0 129 302 608
94.80 207 56.1 100.0 155 457 659

Device Routing     Invert Outlet Devices

#1 Primary 89.60' 12.0"  Round Culvert   L= 74.0'   Ke= 0.500   
Inlet / Outlet Invert= 89.60' / 88.90'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.70' 66.2' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.07 cfs @ 12.25 hrs  HW=93.82'  TW=83.76'   (Dynamic Tailwater)
1=Culvert  (Passes 0.07 cfs of 6.38 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.07 cfs @ 0.50 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 10P: 
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Inflow Area=0.058 ac

Peak Elev=93.82'

Storage=272 cf
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Summary for Pond 11P: 

Inflow Area = 0.093 ac, 82.33% Impervious,  Inflow Depth = 2.81"    for  2-Year event
Inflow = 0.30 cfs @ 12.07 hrs,  Volume= 0.022 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.10' @ 24.29 hrs   Surf.Area= 440 sf   Storage= 949 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 89.90' 1,731 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 607 97.0 0.0 0 0 607
90.00 607 97.0 20.0 12 12 617
91.00 607 97.0 20.0 121 134 714
92.00 270 67.0 100.0 427 561 1,114
93.00 422 82.0 100.0 343 904 1,307
94.00 607 97.0 100.0 512 1,416 1,538
94.50 656 100.0 100.0 316 1,731 1,606

Device Routing     Invert Outlet Devices

#1 Primary 88.90' 12.0"  Round Culvert   L= 136.3'   Ke= 0.500   
Inlet / Outlet Invert= 88.90' / 84.50'   S= 0.0323 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.40' 86.0' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=82.50'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 2.67 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 12P: 

Inflow Area = 0.178 ac, 86.25% Impervious,  Inflow Depth = 2.92"    for  2-Year event
Inflow = 0.58 cfs @ 12.07 hrs,  Volume= 0.043 af
Outflow = 0.57 cfs @ 12.08 hrs,  Volume= 0.032 af,  Atten= 1%,  Lag= 0.6 min
Primary = 0.57 cfs @ 12.08 hrs,  Volume= 0.032 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.89' @ 12.08 hrs   Surf.Area= 318 sf   Storage= 521 cf

Plug-Flow detention time= 155.4 min calculated for 0.032 af (74% of inflow)
Center-of-Mass det. time= 68.5 min ( 833.2 - 764.6 )

Volume Invert Avail.Storage Storage Description

#1 84.40' 668 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

84.40 343 102.0 0.0 0 0 343
84.50 343 102.0 20.0 7 7 353
85.50 343 102.0 20.0 69 75 455
86.50 68 59.0 100.0 188 263 1,012
87.00 151 84.0 100.0 53 317 1,299
88.00 343 102.0 100.0 241 557 1,581
88.30 394 104.0 100.0 110 668 1,626

Device Routing     Invert Outlet Devices

#1 Primary 84.50' 12.0"  Round Culvert   L= 92.5'   Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 84.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 87.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 88.20' 114.5' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.57 cfs @ 12.08 hrs  HW=87.89'  TW=83.44'   (Dynamic Tailwater)
1=Culvert  (Passes 0.57 cfs of 5.11 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.57 cfs @ 0.99 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=84.40'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 13P: 

Inflow Area = 0.393 ac, 69.48% Impervious,  Inflow Depth = 1.52"    for  2-Year event
Inflow = 0.74 cfs @ 12.08 hrs,  Volume= 0.050 af
Outflow = 0.36 cfs @ 12.29 hrs,  Volume= 0.033 af,  Atten= 51%,  Lag= 12.5 min
Primary = 0.36 cfs @ 12.29 hrs,  Volume= 0.033 af
     Routed to Link 10L : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.77' @ 12.29 hrs   Surf.Area= 915 sf   Storage= 791 cf

Plug-Flow detention time= 170.7 min calculated for 0.033 af (66% of inflow)
Center-of-Mass det. time= 69.1 min ( 904.7 - 835.6 )

Volume Invert Avail.Storage Storage Description

#1 82.50' 1,345 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

82.50 336 217.5 0 0 336
83.00 574 230.8 225 225 824
84.00 1,034 240.8 793 1,018 1,267
84.30 1,152 243.1 328 1,345 1,381

Device Routing     Invert Outlet Devices

#1 Primary 77.75' 8.0"  Round Culvert   L= 28.6'   Ke= 0.500   
Inlet / Outlet Invert= 77.75' / 76.50'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

#2 Device 1 83.70' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 84.20' 243.1' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.36 cfs @ 12.29 hrs  HW=83.77'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.36 cfs of 4.01 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.36 cfs @ 0.85 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=82.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 15P: Underground Chambers

Inflow Area = 0.557 ac,100.00% Impervious,  Inflow Depth = 3.03"    for  2-Year event
Inflow = 1.83 cfs @ 12.07 hrs,  Volume= 0.140 af
Outflow = 0.56 cfs @ 12.36 hrs,  Volume= 0.140 af,  Atten= 69%,  Lag= 17.6 min
Primary = 0.56 cfs @ 12.36 hrs,  Volume= 0.140 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 80.29' @ 12.36 hrs   Surf.Area= 3,214 sf   Storage= 1,228 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 12.6 min ( 767.6 - 755.1 )

Volume Invert Avail.Storage Storage Description

#1B 78.50' 0 cf 74.75'W x 43.00'L x 4.50'H Field B
14,464 cf Overall - 4,962 cf Embedded = 9,502 cf  x 0.0% Voids

#2B 79.00' 3,976 cf ADS N-12  36"  x 28  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
28 Chambers in 14 Rows

3,976 cf Total Available Storage

     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 79.00' 12.0"  Round Culvert   L= 32.0'   Ke= 0.500   
Inlet / Outlet Invert= 79.00' / 78.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 79.00' 4.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 82.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.56 cfs @ 12.36 hrs  HW=80.29'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.56 cfs of 3.36 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.56 cfs @ 5.06 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Underground Chambers - Chamber Wizard Field B

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long = 40.00' Row Length +18.0" End Stone x 2 = 43.00' Base Length

14 Rows x 42.0" Wide + 21.0" Spacing x 13 + 18.0" Side Stone x 2 = 74.75' Base Width

6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

28 Chambers x 142.0 cf = 3,976.0 cf Chamber Storage

28 Chambers x 177.2 cf = 4,962.2 cf Displacement

14,464.1 cf Field - 4,962.2 cf Chambers = 9,501.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,976.0 cf = 0.091 af

Overall Storage Efficiency = 27.5%

Overall System Size = 43.00' x 74.75' x 4.50'

28 Chambers

535.7 cy Field

351.9 cy Stone
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Pond 15P: Underground Chambers

Inflow
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Hydrograph
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Inflow Area=0.557 ac

Peak Elev=80.29'
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Summary for Link 10L: 

Inflow Area = 1.565 ac, 81.08% Impervious,  Inflow Depth = 2.39"    for  2-Year event
Inflow = 2.20 cfs @ 12.12 hrs,  Volume= 0.312 af
Primary = 2.20 cfs @ 12.12 hrs,  Volume= 0.312 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2,542 sf   48.39% Impervious   Runoff Depth=4.06"Subcatchment 10S: 
   Tc=5.0 min   CN=93   Runoff=0.27 cfs  0.020 af

Runoff Area=4,053 sf   82.33% Impervious   Runoff Depth=4.39"Subcatchment 11S: 
   Tc=5.0 min   CN=96   Runoff=0.45 cfs  0.034 af

Runoff Area=7,755 sf   86.25% Impervious   Runoff Depth=4.51"Subcatchment 12S: 
   Tc=5.0 min   CN=97   Runoff=0.87 cfs  0.067 af

Runoff Area=2,785 sf   23.30% Impervious   Runoff Depth=3.74"Subcatchment 13S: 
   Tc=5.0 min   UI Adjusted CN=90   Runoff=0.28 cfs  0.020 af

Runoff Area=19,778 sf   72.49% Impervious   Runoff Depth=4.28"Subcatchment 14S: 
   Flow Length=820'   Tc=8.9 min   CN=95   Runoff=1.90 cfs  0.162 af

Runoff Area=24,255 sf   100.00% Impervious   Runoff Depth=4.62"Subcatchment 15S: 
   Tc=5.0 min   CN=98   Runoff=2.74 cfs  0.215 af

Runoff Area=6,983 sf   68.18% Impervious   Runoff Depth=4.28"Subcatchment 16S: 
   Flow Length=938'   Tc=7.4 min   CN=95   Runoff=0.71 cfs  0.057 af

Peak Elev=93.86'  Storage=277 cf   Inflow=0.27 cfs  0.020 afPond 10P: 
   Primary=0.27 cfs  0.014 af   Secondary=0.00 cfs  0.000 af   Outflow=0.27 cfs  0.014 af

Peak Elev=93.81'  Storage=1,302 cf   Inflow=0.45 cfs  0.034 afPond 11P: 
   Primary=0.01 cfs  0.004 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.004 af

Peak Elev=87.92'  Storage=531 cf   Inflow=0.87 cfs  0.067 afPond 12P: 
   Primary=0.86 cfs  0.056 af   Secondary=0.00 cfs  0.000 af   Outflow=0.86 cfs  0.056 af

Peak Elev=83.86'  Storage=882 cf   Inflow=1.41 cfs  0.093 afPond 13P: 
   Primary=1.36 cfs  0.077 af   Secondary=0.00 cfs  0.000 af   Outflow=1.36 cfs  0.077 af

Peak Elev=80.89'  Storage=2,217 cf   Inflow=2.74 cfs  0.215 afPond 15P: Underground Chambers
   Outflow=0.69 cfs  0.215 af

   Inflow=4.56 cfs  0.510 afLink 10L: 
   Primary=4.56 cfs  0.510 af

Total Runoff Area = 1.565 ac   Runoff Volume = 0.574 af   Average Runoff Depth = 4.41"
18.92% Pervious = 0.296 ac     81.08% Impervious = 1.269 ac
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Summary for Subcatchment 10S: 

Runoff = 0.27 cfs @ 12.07 hrs,  Volume= 0.020 af,  Depth= 4.06"
     Routed to Pond 10P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

1,312 89 <50% Grass cover, Poor, HSG D
1,230 98 Unconnected pavement, HSG D

2,542 93 Weighted Average
1,312 51.61% Pervious Area
1,230 48.39% Impervious Area
1,230 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 10S: 

Runoff

Hydrograph
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=2,542 sf

Runoff Volume=0.020 af

Runoff Depth=4.06"

Tc=5.0 min

CN=93

0.27 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.45 cfs @ 12.07 hrs,  Volume= 0.034 af,  Depth= 4.39"
     Routed to Pond 11P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

716 89 <50% Grass cover, Poor, HSG D
882 98 Unconnected pavement, HSG D

2,455 98 Roofs, HSG D

4,053 96 Weighted Average
716 17.67% Pervious Area

3,337 82.33% Impervious Area
882 26.43% Unconnected

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

5.0 Direct Entry, 

Subcatchment 11S: 

Runoff

Hydrograph
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=4,053 sf

Runoff Volume=0.034 af

Runoff Depth=4.39"

Tc=5.0 min

CN=96

0.45 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.87 cfs @ 12.07 hrs,  Volume= 0.067 af,  Depth= 4.51"
     Routed to Pond 12P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

1,066 89 <50% Grass cover, Poor, HSG D
6,689 98 Roofs, HSG D

7,755 97 Weighted Average
1,066 13.75% Pervious Area
6,689 86.25% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 12S: 
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=7,755 sf

Runoff Volume=0.067 af

Runoff Depth=4.51"

Tc=5.0 min

CN=97

0.87 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.28 cfs @ 12.07 hrs,  Volume= 0.020 af,  Depth= 3.74"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Adj Description

1,785 89 <50% Grass cover, Poor, HSG D
649 98 Unconnected pavement, HSG D
351 86 <50% Grass cover, Poor, HSG C

2,785 91 90 Weighted Average, UI Adjusted
2,136 76.70% Pervious Area

649 23.30% Impervious Area
649 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=2,785 sf

Runoff Volume=0.020 af

Runoff Depth=3.74"

Tc=5.0 min

UI Adjusted CN=90

0.28 cfs
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Summary for Subcatchment 14S: 

Runoff = 1.90 cfs @ 12.12 hrs,  Volume= 0.162 af,  Depth= 4.28"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

5,172 89 <50% Grass cover, Poor, HSG D
1,767 98 Unconnected pavement, HSG D

269 86 <50% Grass cover, Poor, HSG C
87 98 Unconnected pavement, HSG C

11,870 98 Unconnected roofs, HSG D
613 98 Unconnected roofs, HSG C

19,778 95 Weighted Average
5,441 27.51% Pervious Area

14,337 72.49% Impervious Area
14,337 100.00% Unconnected

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

6.7 100 0.0510 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

0.1 21 0.0669 3.88 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.9 399 0.0251 7.19 5.64 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 300 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

8.9 820 Total



Proposed Conditions
Type III 24-hr  10-Year Rainfall=4.86"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 57HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=19,778 sf

Runoff Volume=0.162 af

Runoff Depth=4.28"

Flow Length=820'

Tc=8.9 min

CN=95

1.90 cfs
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Summary for Subcatchment 15S: 

Runoff = 2.74 cfs @ 12.07 hrs,  Volume= 0.215 af,  Depth= 4.62"
     Routed to Pond 15P : Underground Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

24,255 98 Roofs, HSG D

24,255 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=24,255 sf

Runoff Volume=0.215 af

Runoff Depth=4.62"

Tc=5.0 min

CN=98

2.74 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.71 cfs @ 12.10 hrs,  Volume= 0.057 af,  Depth= 4.28"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description

1,854 89 <50% Grass cover, Poor, HSG D
3,603 98 Unconnected pavement, HSG D

368 86 <50% Grass cover, Poor, HSG C
1,158 98 Unconnected pavement, HSG C

6,983 95 Weighted Average
2,222 31.82% Pervious Area
4,761 68.18% Impervious Area
4,761 100.00% Unconnected

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

2.4 13 0.0115 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

1.2 87 0.0161 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.26"

1.9 393 0.0294 3.48 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 15 0.0100 4.50 1.57 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 430 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

7.4 938 Total
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Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=4.86"

Runoff Area=6,983 sf

Runoff Volume=0.057 af

Runoff Depth=4.28"

Flow Length=938'

Tc=7.4 min

CN=95

0.71 cfs
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Summary for Pond 10P: 

Inflow Area = 0.058 ac, 48.39% Impervious,  Inflow Depth = 4.06"    for  10-Year event
Inflow = 0.27 cfs @ 12.07 hrs,  Volume= 0.020 af
Outflow = 0.27 cfs @ 12.08 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.4 min
Primary = 0.27 cfs @ 12.08 hrs,  Volume= 0.014 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.86' @ 12.08 hrs   Surf.Area= 164 sf   Storage= 277 cf

Plug-Flow detention time= 163.9 min calculated for 0.014 af (69% of inflow)
Center-of-Mass det. time= 70.4 min ( 848.6 - 778.2 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 457 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 180 53.0 0.0 0 0 180
90.00 180 53.0 20.0 4 4 185
91.00 180 53.0 20.0 36 40 238
92.00 19 24.8 100.0 86 125 417
93.00 84 38.6 100.0 48 173 494
94.00 180 53.0 100.0 129 302 608
94.80 207 56.1 100.0 155 457 659

Device Routing     Invert Outlet Devices

#1 Primary 89.60' 12.0"  Round Culvert   L= 74.0'   Ke= 0.500   
Inlet / Outlet Invert= 89.60' / 88.90'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.70' 66.2' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.27 cfs @ 12.08 hrs  HW=93.86'  TW=83.86'   (Dynamic Tailwater)
1=Culvert  (Passes 0.27 cfs of 6.41 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.27 cfs @ 0.77 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 11P: 

Inflow Area = 0.093 ac, 82.33% Impervious,  Inflow Depth = 4.39"    for  10-Year event
Inflow = 0.45 cfs @ 12.07 hrs,  Volume= 0.034 af
Outflow = 0.01 cfs @ 16.40 hrs,  Volume= 0.004 af,  Atten= 98%,  Lag= 259.9 min
Primary = 0.01 cfs @ 16.40 hrs,  Volume= 0.004 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.81' @ 16.40 hrs   Surf.Area= 569 sf   Storage= 1,302 cf

Plug-Flow detention time= 702.2 min calculated for 0.004 af (13% of inflow)
Center-of-Mass det. time= 407.8 min ( 1,170.0 - 762.1 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 1,731 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 607 97.0 0.0 0 0 607
90.00 607 97.0 20.0 12 12 617
91.00 607 97.0 20.0 121 134 714
92.00 270 67.0 100.0 427 561 1,114
93.00 422 82.0 100.0 343 904 1,307
94.00 607 97.0 100.0 512 1,416 1,538
94.50 656 100.0 100.0 316 1,731 1,606

Device Routing     Invert Outlet Devices

#1 Primary 88.90' 12.0"  Round Culvert   L= 136.3'   Ke= 0.500   
Inlet / Outlet Invert= 88.90' / 84.50'   S= 0.0323 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.40' 86.0' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.01 cfs @ 16.40 hrs  HW=93.81'  TW=83.72'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 7.56 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.27 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Proposed Conditions
Type III 24-hr  10-Year Rainfall=4.86"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 64HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Pond 11P: 

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.093 ac

Peak Elev=93.81'

Storage=1,302 cf

0.45 cfs

0.01 cfs

0.01 cfs

0.00 cfs



Proposed Conditions
Type III 24-hr  10-Year Rainfall=4.86"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 65HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 12P: 

Inflow Area = 0.178 ac, 86.25% Impervious,  Inflow Depth = 4.51"    for  10-Year event
Inflow = 0.87 cfs @ 12.07 hrs,  Volume= 0.067 af
Outflow = 0.86 cfs @ 12.08 hrs,  Volume= 0.056 af,  Atten= 1%,  Lag= 0.5 min
Primary = 0.86 cfs @ 12.08 hrs,  Volume= 0.056 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.92' @ 12.08 hrs   Surf.Area= 325 sf   Storage= 531 cf

Plug-Flow detention time= 125.8 min calculated for 0.056 af (83% of inflow)
Center-of-Mass det. time= 56.3 min ( 811.8 - 755.4 )

Volume Invert Avail.Storage Storage Description

#1 84.40' 668 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

84.40 343 102.0 0.0 0 0 343
84.50 343 102.0 20.0 7 7 353
85.50 343 102.0 20.0 69 75 455
86.50 68 59.0 100.0 188 263 1,012
87.00 151 84.0 100.0 53 317 1,299
88.00 343 102.0 100.0 241 557 1,581
88.30 394 104.0 100.0 110 668 1,626

Device Routing     Invert Outlet Devices

#1 Primary 84.50' 12.0"  Round Culvert   L= 92.5'   Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 84.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 87.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 88.20' 114.5' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.86 cfs @ 12.08 hrs  HW=87.92'  TW=83.86'   (Dynamic Tailwater)
1=Culvert  (Passes 0.86 cfs of 5.13 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.86 cfs @ 1.14 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=84.40'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 13P: 

Inflow Area = 0.393 ac, 69.48% Impervious,  Inflow Depth = 2.85"    for  10-Year event
Inflow = 1.41 cfs @ 12.08 hrs,  Volume= 0.093 af
Outflow = 1.36 cfs @ 12.10 hrs,  Volume= 0.077 af,  Atten= 4%,  Lag= 1.3 min
Primary = 1.36 cfs @ 12.10 hrs,  Volume= 0.077 af
     Routed to Link 10L : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.86' @ 12.10 hrs   Surf.Area= 963 sf   Storage= 882 cf

Plug-Flow detention time= 114.7 min calculated for 0.077 af (82% of inflow)
Center-of-Mass det. time= 38.1 min ( 867.1 - 829.0 )

Volume Invert Avail.Storage Storage Description

#1 82.50' 1,345 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

82.50 336 217.5 0 0 336
83.00 574 230.8 225 225 824
84.00 1,034 240.8 793 1,018 1,267
84.30 1,152 243.1 328 1,345 1,381

Device Routing     Invert Outlet Devices

#1 Primary 77.75' 8.0"  Round Culvert   L= 28.6'   Ke= 0.500   
Inlet / Outlet Invert= 77.75' / 76.50'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

#2 Device 1 83.70' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 84.20' 243.1' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=1.36 cfs @ 12.10 hrs  HW=83.86'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.36 cfs of 4.04 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.36 cfs @ 1.32 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=82.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 15P: Underground Chambers

Inflow Area = 0.557 ac,100.00% Impervious,  Inflow Depth = 4.62"    for  10-Year event
Inflow = 2.74 cfs @ 12.07 hrs,  Volume= 0.215 af
Outflow = 0.69 cfs @ 12.42 hrs,  Volume= 0.215 af,  Atten= 75%,  Lag= 21.2 min
Primary = 0.69 cfs @ 12.42 hrs,  Volume= 0.215 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 80.89' @ 12.42 hrs   Surf.Area= 3,214 sf   Storage= 2,217 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 19.8 min ( 767.4 - 747.6 )

Volume Invert Avail.Storage Storage Description

#1B 78.50' 0 cf 74.75'W x 43.00'L x 4.50'H Field B
14,464 cf Overall - 4,962 cf Embedded = 9,502 cf  x 0.0% Voids

#2B 79.00' 3,976 cf ADS N-12  36"  x 28  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
28 Chambers in 14 Rows

3,976 cf Total Available Storage

     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 79.00' 12.0"  Round Culvert   L= 32.0'   Ke= 0.500   
Inlet / Outlet Invert= 79.00' / 78.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 79.00' 4.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 82.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.69 cfs @ 12.42 hrs  HW=80.89'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.69 cfs of 4.45 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.69 cfs @ 6.27 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Underground Chambers - Chamber Wizard Field B

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long = 40.00' Row Length +18.0" End Stone x 2 = 43.00' Base Length

14 Rows x 42.0" Wide + 21.0" Spacing x 13 + 18.0" Side Stone x 2 = 74.75' Base Width

6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

28 Chambers x 142.0 cf = 3,976.0 cf Chamber Storage

28 Chambers x 177.2 cf = 4,962.2 cf Displacement

14,464.1 cf Field - 4,962.2 cf Chambers = 9,501.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,976.0 cf = 0.091 af

Overall Storage Efficiency = 27.5%

Overall System Size = 43.00' x 74.75' x 4.50'

28 Chambers

535.7 cy Field

351.9 cy Stone
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Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=0.557 ac

Peak Elev=80.89'

Storage=2,217 cf

2.74 cfs

0.69 cfs



Proposed Conditions
Type III 24-hr  10-Year Rainfall=4.86"20220997.A10_PROPOSED

  Printed  4/12/2023Prepared by Fuss & O'Neill
Page 72HydroCAD® 10.20-2g  s/n 01614  © 2022 HydroCAD Software Solutions LLC

Summary for Link 10L: 

Inflow Area = 1.565 ac, 81.08% Impervious,  Inflow Depth = 3.91"    for  10-Year event
Inflow = 4.56 cfs @ 12.11 hrs,  Volume= 0.510 af
Primary = 4.56 cfs @ 12.11 hrs,  Volume= 0.510 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2,542 sf   48.39% Impervious   Runoff Depth=5.29"Subcatchment 10S: 
   Tc=5.0 min   CN=93   Runoff=0.35 cfs  0.026 af

Runoff Area=4,053 sf   82.33% Impervious   Runoff Depth=5.64"Subcatchment 11S: 
   Tc=5.0 min   CN=96   Runoff=0.57 cfs  0.044 af

Runoff Area=7,755 sf   86.25% Impervious   Runoff Depth=5.75"Subcatchment 12S: 
   Tc=5.0 min   CN=97   Runoff=1.10 cfs  0.085 af

Runoff Area=2,785 sf   23.30% Impervious   Runoff Depth=4.95"Subcatchment 13S: 
   Tc=5.0 min   UI Adjusted CN=90   Runoff=0.37 cfs  0.026 af

Runoff Area=19,778 sf   72.49% Impervious   Runoff Depth=5.52"Subcatchment 14S: 
   Flow Length=820'   Tc=8.9 min   CN=95   Runoff=2.42 cfs  0.209 af

Runoff Area=24,255 sf   100.00% Impervious   Runoff Depth=5.87"Subcatchment 15S: 
   Tc=5.0 min   CN=98   Runoff=3.45 cfs  0.272 af

Runoff Area=6,983 sf   68.18% Impervious   Runoff Depth=5.52"Subcatchment 16S: 
   Flow Length=938'   Tc=7.4 min   CN=95   Runoff=0.90 cfs  0.074 af

Peak Elev=93.87'  Storage=279 cf   Inflow=0.35 cfs  0.026 afPond 10P: 
   Primary=0.35 cfs  0.020 af   Secondary=0.00 cfs  0.000 af   Outflow=0.35 cfs  0.020 af

Peak Elev=93.82'  Storage=1,310 cf   Inflow=0.57 cfs  0.044 afPond 11P: 
   Primary=0.06 cfs  0.014 af   Secondary=0.00 cfs  0.000 af   Outflow=0.06 cfs  0.014 af

Peak Elev=87.94'  Storage=538 cf   Inflow=1.10 cfs  0.085 afPond 12P: 
   Primary=1.09 cfs  0.074 af   Secondary=0.00 cfs  0.000 af   Outflow=1.09 cfs  0.074 af

Peak Elev=83.89'  Storage=910 cf   Inflow=1.80 cfs  0.134 afPond 13P: 
   Primary=1.75 cfs  0.117 af   Secondary=0.00 cfs  0.000 af   Outflow=1.75 cfs  0.117 af

Peak Elev=81.40'  Storage=3,049 cf   Inflow=3.45 cfs  0.272 afPond 15P: Underground Chambers
   Outflow=0.79 cfs  0.272 af

   Inflow=5.71 cfs  0.672 afLink 10L: 
   Primary=5.71 cfs  0.672 af

Total Runoff Area = 1.565 ac   Runoff Volume = 0.736 af   Average Runoff Depth = 5.65"
18.92% Pervious = 0.296 ac     81.08% Impervious = 1.269 ac
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Summary for Subcatchment 10S: 

Runoff = 0.35 cfs @ 12.07 hrs,  Volume= 0.026 af,  Depth= 5.29"
     Routed to Pond 10P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

1,312 89 <50% Grass cover, Poor, HSG D
1,230 98 Unconnected pavement, HSG D

2,542 93 Weighted Average
1,312 51.61% Pervious Area
1,230 48.39% Impervious Area
1,230 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Subcatchment 11S: 

Runoff = 0.57 cfs @ 12.07 hrs,  Volume= 0.044 af,  Depth= 5.64"
     Routed to Pond 11P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

716 89 <50% Grass cover, Poor, HSG D
882 98 Unconnected pavement, HSG D

2,455 98 Roofs, HSG D

4,053 96 Weighted Average
716 17.67% Pervious Area

3,337 82.33% Impervious Area
882 26.43% Unconnected

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

5.0 Direct Entry, 

Subcatchment 11S: 
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Summary for Subcatchment 12S: 

Runoff = 1.10 cfs @ 12.07 hrs,  Volume= 0.085 af,  Depth= 5.75"
     Routed to Pond 12P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

1,066 89 <50% Grass cover, Poor, HSG D
6,689 98 Roofs, HSG D

7,755 97 Weighted Average
1,066 13.75% Pervious Area
6,689 86.25% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=7,755 sf

Runoff Volume=0.085 af

Runoff Depth=5.75"

Tc=5.0 min

CN=97

1.10 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af,  Depth= 4.95"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Adj Description

1,785 89 <50% Grass cover, Poor, HSG D
649 98 Unconnected pavement, HSG D
351 86 <50% Grass cover, Poor, HSG C

2,785 91 90 Weighted Average, UI Adjusted
2,136 76.70% Pervious Area

649 23.30% Impervious Area
649 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=2,785 sf

Runoff Volume=0.026 af

Runoff Depth=4.95"

Tc=5.0 min

UI Adjusted CN=90

0.37 cfs
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Summary for Subcatchment 14S: 

Runoff = 2.42 cfs @ 12.12 hrs,  Volume= 0.209 af,  Depth= 5.52"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

5,172 89 <50% Grass cover, Poor, HSG D
1,767 98 Unconnected pavement, HSG D

269 86 <50% Grass cover, Poor, HSG C
87 98 Unconnected pavement, HSG C

11,870 98 Unconnected roofs, HSG D
613 98 Unconnected roofs, HSG C

19,778 95 Weighted Average
5,441 27.51% Pervious Area

14,337 72.49% Impervious Area
14,337 100.00% Unconnected

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

6.7 100 0.0510 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

0.1 21 0.0669 3.88 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.9 399 0.0251 7.19 5.64 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 300 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

8.9 820 Total
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Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=19,778 sf

Runoff Volume=0.209 af

Runoff Depth=5.52"

Flow Length=820'

Tc=8.9 min

CN=95

2.42 cfs
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Summary for Subcatchment 15S: 

Runoff = 3.45 cfs @ 12.07 hrs,  Volume= 0.272 af,  Depth= 5.87"
     Routed to Pond 15P : Underground Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

24,255 98 Roofs, HSG D

24,255 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=24,255 sf

Runoff Volume=0.272 af

Runoff Depth=5.87"

Tc=5.0 min

CN=98

3.45 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.90 cfs @ 12.10 hrs,  Volume= 0.074 af,  Depth= 5.52"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

1,854 89 <50% Grass cover, Poor, HSG D
3,603 98 Unconnected pavement, HSG D

368 86 <50% Grass cover, Poor, HSG C
1,158 98 Unconnected pavement, HSG C

6,983 95 Weighted Average
2,222 31.82% Pervious Area
4,761 68.18% Impervious Area
4,761 100.00% Unconnected

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

2.4 13 0.0115 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

1.2 87 0.0161 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.26"

1.9 393 0.0294 3.48 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 15 0.0100 4.50 1.57 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 430 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

7.4 938 Total
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Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=6,983 sf

Runoff Volume=0.074 af

Runoff Depth=5.52"

Flow Length=938'

Tc=7.4 min

CN=95

0.90 cfs
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Summary for Pond 10P: 

Inflow Area = 0.058 ac, 48.39% Impervious,  Inflow Depth = 5.29"    for  25-Year event
Inflow = 0.35 cfs @ 12.07 hrs,  Volume= 0.026 af
Outflow = 0.35 cfs @ 12.08 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.4 min
Primary = 0.35 cfs @ 12.08 hrs,  Volume= 0.020 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.87' @ 12.08 hrs   Surf.Area= 165 sf   Storage= 279 cf

Plug-Flow detention time= 143.4 min calculated for 0.020 af (76% of inflow)
Center-of-Mass det. time= 60.4 min ( 832.0 - 771.6 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 457 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 180 53.0 0.0 0 0 180
90.00 180 53.0 20.0 4 4 185
91.00 180 53.0 20.0 36 40 238
92.00 19 24.8 100.0 86 125 417
93.00 84 38.6 100.0 48 173 494
94.00 180 53.0 100.0 129 302 608
94.80 207 56.1 100.0 155 457 659

Device Routing     Invert Outlet Devices

#1 Primary 89.60' 12.0"  Round Culvert   L= 74.0'   Ke= 0.500   
Inlet / Outlet Invert= 89.60' / 88.90'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.70' 66.2' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.35 cfs @ 12.08 hrs  HW=93.87'  TW=83.89'   (Dynamic Tailwater)
1=Culvert  (Passes 0.35 cfs of 6.42 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.35 cfs @ 0.84 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 10P: 
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Inflow Area=0.058 ac

Peak Elev=93.87'

Storage=279 cf

0.35 cfs
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0.35 cfs
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Summary for Pond 11P: 

Inflow Area = 0.093 ac, 82.33% Impervious,  Inflow Depth = 5.64"    for  25-Year event
Inflow = 0.57 cfs @ 12.07 hrs,  Volume= 0.044 af
Outflow = 0.06 cfs @ 12.75 hrs,  Volume= 0.014 af,  Atten= 90%,  Lag= 40.9 min
Primary = 0.06 cfs @ 12.75 hrs,  Volume= 0.014 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.82' @ 12.75 hrs   Surf.Area= 571 sf   Storage= 1,310 cf

Plug-Flow detention time= 385.5 min calculated for 0.014 af (32% of inflow)
Center-of-Mass det. time= 211.3 min ( 968.2 - 756.9 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 1,731 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 607 97.0 0.0 0 0 607
90.00 607 97.0 20.0 12 12 617
91.00 607 97.0 20.0 121 134 714
92.00 270 67.0 100.0 427 561 1,114
93.00 422 82.0 100.0 343 904 1,307
94.00 607 97.0 100.0 512 1,416 1,538
94.50 656 100.0 100.0 316 1,731 1,606

Device Routing     Invert Outlet Devices

#1 Primary 88.90' 12.0"  Round Culvert   L= 136.3'   Ke= 0.500   
Inlet / Outlet Invert= 88.90' / 84.50'   S= 0.0323 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.40' 86.0' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.06 cfs @ 12.75 hrs  HW=93.82'  TW=83.75'   (Dynamic Tailwater)
1=Culvert  (Passes 0.06 cfs of 7.56 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.06 cfs @ 0.46 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 11P: 
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Inflow Area=0.093 ac

Peak Elev=93.82'
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Summary for Pond 12P: 

Inflow Area = 0.178 ac, 86.25% Impervious,  Inflow Depth = 5.75"    for  25-Year event
Inflow = 1.10 cfs @ 12.07 hrs,  Volume= 0.085 af
Outflow = 1.09 cfs @ 12.08 hrs,  Volume= 0.074 af,  Atten= 1%,  Lag= 0.5 min
Primary = 1.09 cfs @ 12.08 hrs,  Volume= 0.074 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.94' @ 12.08 hrs   Surf.Area= 330 sf   Storage= 538 cf

Plug-Flow detention time= 110.2 min calculated for 0.074 af (87% of inflow)
Center-of-Mass det. time= 50.1 min ( 801.0 - 750.9 )

Volume Invert Avail.Storage Storage Description

#1 84.40' 668 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

84.40 343 102.0 0.0 0 0 343
84.50 343 102.0 20.0 7 7 353
85.50 343 102.0 20.0 69 75 455
86.50 68 59.0 100.0 188 263 1,012
87.00 151 84.0 100.0 53 317 1,299
88.00 343 102.0 100.0 241 557 1,581
88.30 394 104.0 100.0 110 668 1,626

Device Routing     Invert Outlet Devices

#1 Primary 84.50' 12.0"  Round Culvert   L= 92.5'   Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 84.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 87.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 88.20' 114.5' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=1.09 cfs @ 12.08 hrs  HW=87.94'  TW=83.89'   (Dynamic Tailwater)
1=Culvert  (Passes 1.09 cfs of 5.15 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.09 cfs @ 1.23 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=84.40'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 12P: 
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Inflow Area=0.178 ac

Peak Elev=87.94'

Storage=538 cf
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Summary for Pond 13P: 

Inflow Area = 0.393 ac, 69.48% Impervious,  Inflow Depth = 4.08"    for  25-Year event
Inflow = 1.80 cfs @ 12.08 hrs,  Volume= 0.134 af
Outflow = 1.75 cfs @ 12.10 hrs,  Volume= 0.117 af,  Atten= 3%,  Lag= 1.2 min
Primary = 1.75 cfs @ 12.10 hrs,  Volume= 0.117 af
     Routed to Link 10L : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.89' @ 12.10 hrs   Surf.Area= 979 sf   Storage= 910 cf

Plug-Flow detention time= 87.5 min calculated for 0.117 af (87% of inflow)
Center-of-Mass det. time= 30.0 min ( 849.4 - 819.4 )

Volume Invert Avail.Storage Storage Description

#1 82.50' 1,345 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

82.50 336 217.5 0 0 336
83.00 574 230.8 225 225 824
84.00 1,034 240.8 793 1,018 1,267
84.30 1,152 243.1 328 1,345 1,381

Device Routing     Invert Outlet Devices

#1 Primary 77.75' 8.0"  Round Culvert   L= 28.6'   Ke= 0.500   
Inlet / Outlet Invert= 77.75' / 76.50'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

#2 Device 1 83.70' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 84.20' 243.1' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=1.74 cfs @ 12.10 hrs  HW=83.89'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.74 cfs of 4.05 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.74 cfs @ 1.44 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=82.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 15P: Underground Chambers

Inflow Area = 0.557 ac,100.00% Impervious,  Inflow Depth = 5.87"    for  25-Year event
Inflow = 3.45 cfs @ 12.07 hrs,  Volume= 0.272 af
Outflow = 0.79 cfs @ 12.45 hrs,  Volume= 0.272 af,  Atten= 77%,  Lag= 22.8 min
Primary = 0.79 cfs @ 12.45 hrs,  Volume= 0.272 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 81.40' @ 12.45 hrs   Surf.Area= 3,214 sf   Storage= 3,049 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 25.3 min ( 769.3 - 743.9 )

Volume Invert Avail.Storage Storage Description

#1B 78.50' 0 cf 74.75'W x 43.00'L x 4.50'H Field B
14,464 cf Overall - 4,962 cf Embedded = 9,502 cf  x 0.0% Voids

#2B 79.00' 3,976 cf ADS N-12  36"  x 28  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
28 Chambers in 14 Rows

3,976 cf Total Available Storage

     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 79.00' 12.0"  Round Culvert   L= 32.0'   Ke= 0.500   
Inlet / Outlet Invert= 79.00' / 78.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 79.00' 4.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 82.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.79 cfs @ 12.45 hrs  HW=81.40'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.79 cfs of 5.21 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.79 cfs @ 7.16 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Underground Chambers - Chamber Wizard Field B

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long = 40.00' Row Length +18.0" End Stone x 2 = 43.00' Base Length

14 Rows x 42.0" Wide + 21.0" Spacing x 13 + 18.0" Side Stone x 2 = 74.75' Base Width

6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

28 Chambers x 142.0 cf = 3,976.0 cf Chamber Storage

28 Chambers x 177.2 cf = 4,962.2 cf Displacement

14,464.1 cf Field - 4,962.2 cf Chambers = 9,501.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,976.0 cf = 0.091 af

Overall Storage Efficiency = 27.5%

Overall System Size = 43.00' x 74.75' x 4.50'

28 Chambers

535.7 cy Field

351.9 cy Stone
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Pond 15P: Underground Chambers

Inflow
Primary
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Inflow Area=0.557 ac

Peak Elev=81.40'

Storage=3,049 cf

3.45 cfs

0.79 cfs
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Summary for Link 10L: 

Inflow Area = 1.565 ac, 81.08% Impervious,  Inflow Depth = 5.16"    for  25-Year event
Inflow = 5.71 cfs @ 12.11 hrs,  Volume= 0.672 af
Primary = 5.71 cfs @ 12.11 hrs,  Volume= 0.672 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.565 ac
5.71 cfs

5.71 cfs
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2,542 sf   48.39% Impervious   Runoff Depth=7.79"Subcatchment 10S: 
   Tc=5.0 min   CN=93   Runoff=0.50 cfs  0.038 af

Runoff Area=4,053 sf   82.33% Impervious   Runoff Depth=8.15"Subcatchment 11S: 
   Tc=5.0 min   CN=96   Runoff=0.81 cfs  0.063 af

Runoff Area=7,755 sf   86.25% Impervious   Runoff Depth=8.27"Subcatchment 12S: 
   Tc=5.0 min   CN=97   Runoff=1.56 cfs  0.123 af

Runoff Area=2,785 sf   23.30% Impervious   Runoff Depth=7.43"Subcatchment 13S: 
   Tc=5.0 min   UI Adjusted CN=90   Runoff=0.54 cfs  0.040 af

Runoff Area=19,778 sf   72.49% Impervious   Runoff Depth=8.03"Subcatchment 14S: 
   Flow Length=820'   Tc=8.9 min   CN=95   Runoff=3.46 cfs  0.304 af

Runoff Area=24,255 sf   100.00% Impervious   Runoff Depth=8.39"Subcatchment 15S: 
   Tc=5.0 min   CN=98   Runoff=4.89 cfs  0.389 af

Runoff Area=6,983 sf   68.18% Impervious   Runoff Depth=8.03"Subcatchment 16S: 
   Flow Length=938'   Tc=7.4 min   CN=95   Runoff=1.28 cfs  0.107 af

Peak Elev=93.88'  Storage=282 cf   Inflow=0.50 cfs  0.038 afPond 10P: 
   Primary=0.50 cfs  0.032 af   Secondary=0.00 cfs  0.000 af   Outflow=0.50 cfs  0.032 af

Peak Elev=93.90'  Storage=1,356 cf   Inflow=0.81 cfs  0.063 afPond 11P: 
   Primary=0.65 cfs  0.033 af   Secondary=0.00 cfs  0.000 af   Outflow=0.65 cfs  0.033 af

Peak Elev=87.98'  Storage=550 cf   Inflow=1.56 cfs  0.123 afPond 12P: 
   Primary=1.55 cfs  0.111 af   Secondary=0.00 cfs  0.000 af   Outflow=1.55 cfs  0.111 af

Peak Elev=83.97'  Storage=986 cf   Inflow=2.98 cfs  0.216 afPond 13P: 
   Primary=2.87 cfs  0.199 af   Secondary=0.00 cfs  0.000 af   Outflow=2.87 cfs  0.199 af

Peak Elev=82.26'  Storage=3,976 cf   Inflow=4.89 cfs  0.389 afPond 15P: Underground Chambers
   Outflow=2.59 cfs  0.389 af

   Inflow=8.46 cfs  1.000 afLink 10L: 
   Primary=8.46 cfs  1.000 af

Total Runoff Area = 1.565 ac   Runoff Volume = 1.064 af   Average Runoff Depth = 8.16"
18.92% Pervious = 0.296 ac     81.08% Impervious = 1.269 ac
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Summary for Subcatchment 10S: 

Runoff = 0.50 cfs @ 12.07 hrs,  Volume= 0.038 af,  Depth= 7.79"
     Routed to Pond 10P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

1,312 89 <50% Grass cover, Poor, HSG D
1,230 98 Unconnected pavement, HSG D

2,542 93 Weighted Average
1,312 51.61% Pervious Area
1,230 48.39% Impervious Area
1,230 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=2,542 sf

Runoff Volume=0.038 af

Runoff Depth=7.79"

Tc=5.0 min

CN=93

0.50 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.81 cfs @ 12.07 hrs,  Volume= 0.063 af,  Depth= 8.15"
     Routed to Pond 11P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

716 89 <50% Grass cover, Poor, HSG D
882 98 Unconnected pavement, HSG D

2,455 98 Roofs, HSG D

4,053 96 Weighted Average
716 17.67% Pervious Area

3,337 82.33% Impervious Area
882 26.43% Unconnected

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

5.0 Direct Entry, 

Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=4,053 sf

Runoff Volume=0.063 af

Runoff Depth=8.15"

Tc=5.0 min

CN=96

0.81 cfs
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Summary for Subcatchment 12S: 

Runoff = 1.56 cfs @ 12.07 hrs,  Volume= 0.123 af,  Depth= 8.27"
     Routed to Pond 12P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

1,066 89 <50% Grass cover, Poor, HSG D
6,689 98 Roofs, HSG D

7,755 97 Weighted Average
1,066 13.75% Pervious Area
6,689 86.25% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=7,755 sf

Runoff Volume=0.123 af

Runoff Depth=8.27"

Tc=5.0 min

CN=97

1.56 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.54 cfs @ 12.07 hrs,  Volume= 0.040 af,  Depth= 7.43"
     Routed to Pond 13P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Adj Description

1,785 89 <50% Grass cover, Poor, HSG D
649 98 Unconnected pavement, HSG D
351 86 <50% Grass cover, Poor, HSG C

2,785 91 90 Weighted Average, UI Adjusted
2,136 76.70% Pervious Area

649 23.30% Impervious Area
649 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=2,785 sf

Runoff Volume=0.040 af

Runoff Depth=7.43"

Tc=5.0 min

UI Adjusted CN=90

0.54 cfs
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Summary for Subcatchment 14S: 

Runoff = 3.46 cfs @ 12.12 hrs,  Volume= 0.304 af,  Depth= 8.03"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

5,172 89 <50% Grass cover, Poor, HSG D
1,767 98 Unconnected pavement, HSG D

269 86 <50% Grass cover, Poor, HSG C
87 98 Unconnected pavement, HSG C

11,870 98 Unconnected roofs, HSG D
613 98 Unconnected roofs, HSG C

19,778 95 Weighted Average
5,441 27.51% Pervious Area

14,337 72.49% Impervious Area
14,337 100.00% Unconnected

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

6.7 100 0.0510 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

0.1 21 0.0669 3.88 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.9 399 0.0251 7.19 5.64 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 300 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

8.9 820 Total
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Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=19,778 sf

Runoff Volume=0.304 af

Runoff Depth=8.03"

Flow Length=820'

Tc=8.9 min

CN=95

3.46 cfs
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Summary for Subcatchment 15S: 

Runoff = 4.89 cfs @ 12.07 hrs,  Volume= 0.389 af,  Depth= 8.39"
     Routed to Pond 15P : Underground Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

24,255 98 Roofs, HSG D

24,255 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=24,255 sf

Runoff Volume=0.389 af

Runoff Depth=8.39"

Tc=5.0 min

CN=98

4.89 cfs
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Summary for Subcatchment 16S: 

Runoff = 1.28 cfs @ 12.10 hrs,  Volume= 0.107 af,  Depth= 8.03"
     Routed to Link 10L : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.63"

Area (sf) CN Description

1,854 89 <50% Grass cover, Poor, HSG D
3,603 98 Unconnected pavement, HSG D

368 86 <50% Grass cover, Poor, HSG C
1,158 98 Unconnected pavement, HSG C

6,983 95 Weighted Average
2,222 31.82% Pervious Area
4,761 68.18% Impervious Area
4,761 100.00% Unconnected

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

2.4 13 0.0115 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.26"

1.2 87 0.0161 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.26"

1.9 393 0.0294 3.48 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 15 0.0100 4.50 1.57 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  PVC, smooth interior

1.8 430 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Clay tile

7.4 938 Total
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Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.63"

Runoff Area=6,983 sf

Runoff Volume=0.107 af

Runoff Depth=8.03"

Flow Length=938'

Tc=7.4 min

CN=95

1.28 cfs
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Summary for Pond 10P: 

Inflow Area = 0.058 ac, 48.39% Impervious,  Inflow Depth = 7.79"    for  100-Year event
Inflow = 0.50 cfs @ 12.07 hrs,  Volume= 0.038 af
Outflow = 0.50 cfs @ 12.08 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.3 min
Primary = 0.50 cfs @ 12.08 hrs,  Volume= 0.032 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.88' @ 12.08 hrs   Surf.Area= 167 sf   Storage= 282 cf

Plug-Flow detention time= 118.2 min calculated for 0.032 af (84% of inflow)
Center-of-Mass det. time= 50.9 min ( 813.5 - 762.6 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 457 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 180 53.0 0.0 0 0 180
90.00 180 53.0 20.0 4 4 185
91.00 180 53.0 20.0 36 40 238
92.00 19 24.8 100.0 86 125 417
93.00 84 38.6 100.0 48 173 494
94.00 180 53.0 100.0 129 302 608
94.80 207 56.1 100.0 155 457 659

Device Routing     Invert Outlet Devices

#1 Primary 89.60' 12.0"  Round Culvert   L= 74.0'   Ke= 0.500   
Inlet / Outlet Invert= 89.60' / 88.90'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.70' 66.2' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.50 cfs @ 12.08 hrs  HW=93.88'  TW=83.94'   (Dynamic Tailwater)
1=Culvert  (Passes 0.50 cfs of 6.43 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.50 cfs @ 0.95 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 10P: 

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=0.058 ac

Peak Elev=93.88'

Storage=282 cf

0.50 cfs

0.50 cfs

0.50 cfs
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Summary for Pond 11P: 

Inflow Area = 0.093 ac, 82.33% Impervious,  Inflow Depth = 8.15"    for  100-Year event
Inflow = 0.81 cfs @ 12.07 hrs,  Volume= 0.063 af
Outflow = 0.65 cfs @ 12.13 hrs,  Volume= 0.033 af,  Atten= 20%,  Lag= 3.4 min
Primary = 0.65 cfs @ 12.13 hrs,  Volume= 0.033 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 93.90' @ 12.13 hrs   Surf.Area= 587 sf   Storage= 1,356 cf

Plug-Flow detention time= 245.1 min calculated for 0.033 af (53% of inflow)
Center-of-Mass det. time= 123.0 min ( 873.1 - 750.0 )

Volume Invert Avail.Storage Storage Description

#1 89.90' 1,731 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

89.90 607 97.0 0.0 0 0 607
90.00 607 97.0 20.0 12 12 617
91.00 607 97.0 20.0 121 134 714
92.00 270 67.0 100.0 427 561 1,114
93.00 422 82.0 100.0 343 904 1,307
94.00 607 97.0 100.0 512 1,416 1,538
94.50 656 100.0 100.0 316 1,731 1,606

Device Routing     Invert Outlet Devices

#1 Primary 88.90' 12.0"  Round Culvert   L= 136.3'   Ke= 0.500   
Inlet / Outlet Invert= 88.90' / 84.50'   S= 0.0323 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 93.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 94.40' 86.0' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=0.65 cfs @ 12.13 hrs  HW=93.90'  TW=83.97'   (Dynamic Tailwater)
1=Culvert  (Passes 0.65 cfs of 7.60 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.65 cfs @ 1.03 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.90'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 12P: 

Inflow Area = 0.178 ac, 86.25% Impervious,  Inflow Depth = 8.27"    for  100-Year event
Inflow = 1.56 cfs @ 12.07 hrs,  Volume= 0.123 af
Outflow = 1.55 cfs @ 12.08 hrs,  Volume= 0.111 af,  Atten= 0%,  Lag= 0.4 min
Primary = 1.55 cfs @ 12.08 hrs,  Volume= 0.111 af
     Routed to Pond 13P : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.98' @ 12.08 hrs   Surf.Area= 338 sf   Storage= 550 cf

Plug-Flow detention time= 88.5 min calculated for 0.111 af (91% of inflow)
Center-of-Mass det. time= 41.3 min ( 786.3 - 745.0 )

Volume Invert Avail.Storage Storage Description

#1 84.40' 668 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

84.40 343 102.0 0.0 0 0 343
84.50 343 102.0 20.0 7 7 353
85.50 343 102.0 20.0 69 75 455
86.50 68 59.0 100.0 188 263 1,012
87.00 151 84.0 100.0 53 317 1,299
88.00 343 102.0 100.0 241 557 1,581
88.30 394 104.0 100.0 110 668 1,626

Device Routing     Invert Outlet Devices

#1 Primary 84.50' 12.0"  Round Culvert   L= 92.5'   Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 84.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 87.80' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 88.20' 114.5' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=1.55 cfs @ 12.08 hrs  HW=87.98'  TW=83.94'   (Dynamic Tailwater)
1=Culvert  (Passes 1.55 cfs of 5.18 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.55 cfs @ 1.38 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=84.40'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 13P: 

Inflow Area = 0.393 ac, 69.48% Impervious,  Inflow Depth = 6.59"    for  100-Year event
Inflow = 2.98 cfs @ 12.10 hrs,  Volume= 0.216 af
Outflow = 2.87 cfs @ 12.12 hrs,  Volume= 0.199 af,  Atten= 3%,  Lag= 0.9 min
Primary = 2.87 cfs @ 12.12 hrs,  Volume= 0.199 af
     Routed to Link 10L : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.97' @ 12.12 hrs   Surf.Area= 1,018 sf   Storage= 986 cf

Plug-Flow detention time= 63.6 min calculated for 0.199 af (92% of inflow)
Center-of-Mass det. time= 23.4 min ( 824.7 - 801.2 )

Volume Invert Avail.Storage Storage Description

#1 82.50' 1,345 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

82.50 336 217.5 0 0 336
83.00 574 230.8 225 225 824
84.00 1,034 240.8 793 1,018 1,267
84.30 1,152 243.1 328 1,345 1,381

Device Routing     Invert Outlet Devices

#1 Primary 77.75' 8.0"  Round Culvert   L= 28.6'   Ke= 0.500   
Inlet / Outlet Invert= 77.75' / 76.50'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

#2 Device 1 83.70' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 84.20' 243.1' long  (Profile 5) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.79  2.93  3.06   

Primary OutFlow  Max=2.87 cfs @ 12.12 hrs  HW=83.97'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.87 cfs of 4.08 cfs potential flow)

2=Orifice/Grate  (Weir Controls 2.87 cfs @ 1.70 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=82.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 15P: Underground Chambers

Inflow Area = 0.557 ac,100.00% Impervious,  Inflow Depth = 8.39"    for  100-Year event
Inflow = 4.89 cfs @ 12.07 hrs,  Volume= 0.389 af
Outflow = 2.59 cfs @ 12.19 hrs,  Volume= 0.389 af,  Atten= 47%,  Lag= 7.2 min
Primary = 2.59 cfs @ 12.19 hrs,  Volume= 0.389 af
     Routed to Link 10L : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 82.26' @ 12.19 hrs   Surf.Area= 3,214 sf   Storage= 3,976 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 28.7 min ( 768.1 - 739.4 )

Volume Invert Avail.Storage Storage Description

#1B 78.50' 0 cf 74.75'W x 43.00'L x 4.50'H Field B
14,464 cf Overall - 4,962 cf Embedded = 9,502 cf  x 0.0% Voids

#2B 79.00' 3,976 cf ADS N-12  36"  x 28  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
28 Chambers in 14 Rows

3,976 cf Total Available Storage

     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 79.00' 12.0"  Round Culvert   L= 32.0'   Ke= 0.500   
Inlet / Outlet Invert= 79.00' / 78.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 79.00' 4.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 82.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.58 cfs @ 12.19 hrs  HW=82.25'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.58 cfs of 6.28 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.93 cfs @ 8.43 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.65 cfs @ 1.65 fps)
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Pond 15P: Underground Chambers - Chamber Wizard Field B

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long = 40.00' Row Length +18.0" End Stone x 2 = 43.00' Base Length

14 Rows x 42.0" Wide + 21.0" Spacing x 13 + 18.0" Side Stone x 2 = 74.75' Base Width

6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

28 Chambers x 142.0 cf = 3,976.0 cf Chamber Storage

28 Chambers x 177.2 cf = 4,962.2 cf Displacement

14,464.1 cf Field - 4,962.2 cf Chambers = 9,501.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,976.0 cf = 0.091 af

Overall Storage Efficiency = 27.5%

Overall System Size = 43.00' x 74.75' x 4.50'

28 Chambers

535.7 cy Field

351.9 cy Stone
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Summary for Link 10L: 

Inflow Area = 1.565 ac, 81.08% Impervious,  Inflow Depth = 7.67"    for  100-Year event
Inflow = 8.46 cfs @ 12.18 hrs,  Volume= 1.000 af
Primary = 8.46 cfs @ 12.18 hrs,  Volume= 1.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 10L: 
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Appendix C
Proposed Stormwater System Analysis
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Scenario:  10-Year
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FlexTable: Catch Basin Table

Spread / Top 
Width
(ft)

Depth (Gutter)
(in)

Flow (Total 
Out)
(cfs)

Hydraulic Grade 
Line (In)

(ft)

Bypassed 
Rational Flow

(cfs)

Flow 
(Captured)

(cfs)

Carryover 
Rational Flow

(cfs)

Capture 
Efficiency 

(Calculated)
(%)

Local Rational 
Flow
(cfs)

Downstream 
Conduit

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Elevation 
(Ground)

(ft)

Label

5.31.30.2689.810.000.260.00100.00.26CO-989.6093.8093.80YD-9

8.52.00.7989.270.000.550.00100.00.55CO-1088.9093.8093.80YD-10

2.30.51.8585.080.000.050.00100.00.05CO-384.5087.8087.80CB-3

2.60.61.9184.600.000.070.00100.00.07CO-483.5085.6085.60CB-4

2.60.60.4678.450.000.070.00100.00.07CO-2278.0084.1084.10STMH-22

3.20.80.4180.570.000.110.00100.00.11CO-2180.3084.5084.50YD-21

3.60.90.3381.740.000.130.00100.00.13CO-1981.5084.5084.50YD-19

3.60.90.2284.190.000.130.00100.00.13CO-1884.0087.0587.05YD-18

3.30.80.1186.630.000.110.00100.00.11CO-586.5089.5089.50YD-17

3.80.90.6978.140.000.140.00100.00.14CO-677.7583.7083.70STMH-6
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FlexTable: Manhole Table

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Flow (Total Out)
(cfs)

Local Known 
Flow
(cfs)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Elevation 
(Ground)

(ft)

Label

79.3979.390.860.8679.0083.9083.90STMH-30

78.4678.462.630.0077.2083.9083.90STMH-23

88.9788.970.790.0088.6094.0094.00STMH-11

81.5481.540.320.0081.3085.1085.10STMH-20

82.6582.652.742.7482.0087.2087.20STMH-29
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FlexTable: Conduit Table

Flow / 
Capacity 
(Design)

(%)

Invert 
(Stop)

(ft)

Elevation Ground 
(Stop)

(ft)

Hydraulic Grade 
Line (Out)

(ft)

Invert (Start)
(ft)

Elevation Ground 
(Start)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

System Rational 
Flow
(cfs)

System CA
(ft²)

System 
Intensity

(in/h)

Slope 
(Calculated)

(%)

Length 
(Scaled)

(ft)

Diameter
(in)

Stop NodeStart NodeLabel

6.788.9093.8089.2789.6093.8089.812.773.840.261,4907.430.9970.812.0YD-10YD-9CO-9

17.888.6094.0088.8988.9093.8089.274.264.430.794,7077.251.3122.812.0STMH-11YD-10CO-10

10.784.5087.8085.0888.6094.0088.976.097.330.794,7077.213.61113.512.0CB-3STMH-11CO-11

34.983.5085.6084.6084.5087.8085.086.145.300.825,0117.071.8853.112.0CB-4CB-3CO-3

1.784.0087.0584.1986.5089.5086.632.976.150.116617.002.5498.412.0YD-18YD-17CO-5

3.681.5084.5081.7484.0087.0584.193.746.230.221,4166.762.6096.112.0YD-19YD-18CO-18

6.581.3085.1081.4881.5084.5081.743.584.980.332,1436.571.6612.012.0STMH-20YD-19CO-19

5.980.3084.5080.5781.3085.1081.543.825.480.322,1436.552.0249.612.0YD-21STMH-20CO-20

61.983.2586.0084.5083.5085.6084.602.433.080.885,4137.010.6439.212.0O-POND-13CB-4CO-4

7.478.6084.1078.7880.3084.5080.574.145.550.412,7606.452.0782.312.0STMH-22YD-21CO-21

6.777.2083.9078.4678.0084.1078.455.026.940.463,1736.313.2324.812.0STMH-23STMH-22CO-22

78.177.2083.9078.4677.7084.3078.777.383.302.5814,9807.436.357.98.0STMH-23T-ROOF-1CO-ROOF-1

112.576.2082.8077.2077.2083.9078.467.552.342.6318,1526.273.2031.28.0O-1STMH-23CO-23

59.180.7587.0081.2082.0087.2082.6513.834.630.0007.4312.5410.08.0
O-
SUBSURFACE

STMH-29CO-29

13.378.0083.7078.2579.0083.9079.395.716.460.0007.432.8035.712.0STMH-6STMH-30CO-30

25.476.5083.2077.5077.7583.7078.146.522.730.148287.434.3528.78.0O-2STMH-6CO-6

20.288.0090.0088.3488.1088.1088.535.105.121.046,0207.431.765.712.0O-POND-12T-ROOF-2CO-18
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FlexTable: Catchment Table

Catchment 
Rational Flow

(cfs)

Catchment 
Intensity

(in/h)

Time of 
Concentration

(min)

Catchment CA
(ft²)

Runoff 
Coefficient 
(Rational)

Area (User 
Defined)

(ft²)

Outflow ElementLabel

0.267.4305.0001,4900.5902,524YD-9CM-9

0.557.4305.0003,2170.7944,053YD-10CM-10

0.057.4305.0003040.3001,012CB-3CM-3

0.077.4305.0004020.567708CB-4CM-4

0.116.9966.0006610.3222,056YD-17CM-17

0.137.4305.0007550.4961,523YD-18CM-18

0.137.4305.0007270.4941,471YD-19CM-19

0.117.4305.0006160.4291,437YD-21CM-21

0.647.4305.0003,7450.30012,483T-ROOF-1CM-ROOF-1

0.077.4305.0004130.429963STMH-22CM-22

1.047.4305.0006,0200.9006,689T-ROOF-2CM-ROOF-2

0.147.4305.0008280.3852,153STMH-6CM-6

1.937.4305.00011,2350.90012,483T-ROOF-1CM-ROOF-1
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FlexTable: Outfall Table

Flow (Total Out)
(cfs)

Hydraulic Grade
(ft)

Elevation (User 
Defined 

Tailwater)
(ft)

Boundary Condition TypeElevation 
(Invert)

(ft)

Set Rim to 
Ground 

Elevation?

Elevation 
(Ground)

(ft)

Label

2.6277.2077.20User Defined Tailwater76.20True82.80O-1

0.6977.5077.50User Defined Tailwater76.50True83.20O-2

2.7481.2080.81User Defined Tailwater80.75True87.00O-SUBSURFACE

1.0388.3487.80User Defined Tailwater88.00True90.00O-POND-12

1.8984.5084.50User Defined Tailwater83.25True86.00O-POND-13
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Appendix D 
Water Quality Calculations 
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Upstream Drainage Area A AC 0.058

Percent Impervious Cover I % 48%

Volumetric Runoff Coefficient R 0.482

Water Quality Volume WQV ac-ft 0.002

Notes:

Date: April 6, 2023 Prepared By: NR

1. All water quality calculations based on 2004 Connecticut Stormwater Quality Manual.

2. Shaded cells indicate numbers inputted from other sources.
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Water Quality Volume Calculations

Washington & Lincoln Garage - LRPI 
Hartford, Connecticut

Rain Garden 10P

Description Symbol
Unit of

Measure
Quantity
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Upstream Drainage Area A AC 0.093

Percent Impervious Cover I % 82%

Volumetric Runoff Coefficient R 0.788

Water Quality Volume WQV ac-ft 0.006

Notes:

Date: April 6, 2023 Prepared By: NR

1. All water quality calculations based on 2004 Connecticut Stormwater Quality Manual.

2. Shaded cells indicate numbers inputted from other sources.
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Water Quality Volume Calculations

Washington & Lincoln Garage - LRPI 
Hartford, Connecticut

Rain Garden 11P

Description Symbol
Unit of

Measure
Quantity
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Upstream Drainage Area A AC 0.242

Percent Impervious Cover I % 70%

Volumetric Runoff Coefficient R 0.680

Water Quality Volume WQV ac-ft 0.014

Notes:

Water Quality Volume Calculations

Washington & Lincoln Garage - LRPI 
Hartford, Connecticut

Rain Garden 12P & 13P

Description Symbol
Unit of

Measure
Quantity

Date: April 6, 2023 Prepared By: NR

1. All water quality calculations based on 2004 Connecticut Stormwater Quality Manual.

2. Shaded cells indicate numbers inputted from other sources.
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Upstream Drainage Area A AC 0.454

Percent Impervious Cover I % 72%

Volumetric Runoff Coefficient R 0.698

Water Quality Volume WQV ac-ft 0.026

Design Precipitation P IN 1

Runoff Depth Q IN 0.698

Runoff Curve Number CN 97

Initial Abstraction (From Table 4-1, Ch 4, TR-55 Manual) IA 0.062

IA/P (Rounded) 0.05

Time of Concentration (Min .167 Hours) TC Hr 0.167

Unit Peak Discharge (from Exhibit 4-III, Ch 4, TR-55 Manual) qu

csm/

(mi
2
*in) 600

Drainage Area A mi
2

0.001

Water Quality Flow WQF cfs 0.30

Notes:

Water Quality Volume Calculations

Washington & Lincoln Garage - LRPI 
Hartford, Connecticut

WQ Structure STMH 23

Description Symbol
Unit of

Measure
Quantity

Date: April 6, 2023 Prepared By: NR

1. All water quality calculations based on 2004 Connecticut Stormwater Quality Manual.

2. Shaded cells indicate numbers inputted from other sources.
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Upstream Drainage Area A AC 0.557

Percent Impervious Cover I % 100%

Volumetric Runoff Coefficient R 0.950

Water Quality Volume WQV ac-ft 0.044

Design Precipitation P IN 1

Runoff Depth Q IN 0.950

Runoff Curve Number CN 100

Initial Abstraction (From Table 4-1, Ch 4, TR-55 Manual) IA 0.041

IA/P (Rounded) 0.05

Time of Concentration (Min .167 Hours) TC Hr 0.167

Unit Peak Discharge (from Exhibit 4-III, Ch 4, TR-55 Manual) qu

csm/

(mi
2
*in) 600

Drainage Area A mi
2

0.001

Water Quality Flow WQF cfs 0.50

Notes:

Water Quality Volume Calculations

Washington & Lincoln Garage - LRPI 
Hartford, Connecticut

WQ Structure STMH 29

Description Symbol
Unit of

Measure
Quantity

Date: April 6, 2023 Prepared By: NR

1. All water quality calculations based on 2004 Connecticut Stormwater Quality Manual.

2. Shaded cells indicate numbers inputted from other sources.
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Parcel# Address Owner Parcel SF Zoning Status
227543043 295 Washington Street JND BUILDING & REALTY CO. LLC 8,518 MX1 Existing Bldg
227543044 289 WASHINGTON STREET LINCOLN REALTY LLC 12,120 MX1 Empty Lot
227543049 17 Lincoln Street MANUELA REYES 7,500 NX2 Existing Bldg
227543048 15 Lincoln Street LLOYD A. McKAIN 9,004 NX2 Existing Bldg
227543047 11 Lincoln Street INDIRA T. GOOGE TRUSTEE 7,210 NX2 Existing Bldg
227543046 7 Lincoln Street SEVEN LINCOLN LLC 9,074 NX2 Existing Bldg
227534045 5 Lincoln Street LINCOLN REALTY LLC 4,927 NX2 Empty Lot
227543043 295 Washington Street JND BUILDING & REALTY CO LLC 8,480 MX-1 Existing Building
227543044 289 Washington Street LINCOLN REALTY LLC 12,300 MX-1 Empty Lot

http://assessor1.hartford.gov/Summary.asp?AccountNumber=5382
http://assessor1.hartford.gov/Summary.asp?AccountNumber=5383
http://assessor1.hartford.gov/Summary.asp?AccountNumber=5384
http://assessor1.hartford.gov/Summary.asp?AccountNumber=5385


Built In Existing Use
Historic 
District

Historic 
Designati
on 
Building

no No
n/a no no

1890 Residential yes no
2004 Residential yes no
1890 Business yes no
1890 Storage yes no

n/a Parking yes no
1900 Retail Restaurant no no

n/a Parking no no



SITE PLAN
WASHINGTON & LINCOLN ST. GARAGE

HARTFORD, CT
04.06.2023

N

LINCOLN STREET

RAIN GARDEN TREES

CONCRETE STAIRS WITH 
METAL HANDRAIL

RAIN GARDEN

ELEVATED  WALKWAY

STONE BENCHES

OUTDOOR DINING 
PLAZA

SCREEN FENCE

CONCRETE 
SIDEWALK

RAIN GARDEN

ENTRY PLAZA

6’ HIGH CHAINLINK FENCE WITH 
BLACK VINYL COATING TURF PLANTING

LOW DECIDUOUS STREET TREES 
UNDER ELECTRICAL WIRES TYP.

RETAIL PLAZA WITH PRECAST 
CONCRETE PAVERS AND CONCRETE 

ACCENT BAND

BICYCLE RACKS (4)  TOTAL 
(8 BIKE CAPACITY)

CONCRETE SIDEWALK STONE BENCH, TYP. LARGE STREET TREES TO MATCH  
TREES ALONG  WASHINGTON ST. 

ENTRY PLAZA WITH PRECAST 
UNIT PAVERS , STONE BENCHES, 
AND CONCRETE ACCENT STRIP

CONCRETE PAVING PATTERN TO 
MATCH CCMC
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SITE RENDERINGS
WASHINGTON & LINCOLN ST. GARAGE

HARTFORD, CT
04.06.2023

WASHINGTON STREET  LOOKING SOUTH



SITE RENDERINGS
WASHINGTON & LINCOLN ST. GARAGE

HARTFORD, CT
04.06.2023

LINCOLN STREET  LOOKING EAST





PROJ. No.:

DATE:

F
i
l
e

:
 
J
:
\
D

W
G

\
P

2
0

2
2

\
0

9
9

7
\
A

1
0

\
C

i
v
i
l
\
P

l
a

n
\
2

0
2

2
0

9
9

7
A

1
0

_
C

O
V

0
1

.
d

w
g

 
 
L

a
y
o

u
t
:
 
G

-
0

0
1

 
 
P

l
o

t
t
e

d
:
 
2

0
2

3
-
0

4
-
1

2
 
3

:
3

0
 
P

M
 
 
S

a
v
e

d
:
 
2

0
2

3
-
0

4
-
1

2
 
1

2
:
3

9
 
P

M
 
 
U

s
e

r
:
 
N

R
o

y

20220997.A10

4/6/2023

G-001

PROJECT TEAM

CLOSE, JENSEN & MILLER
1137 SILAS DEANE HIGHWAY

WETHERSFIELD, CT 06109

WALKER CONSULTANTS
1075 MAIN STREET, SUITE 410

WALTHAM, MA 02451

CANNONDESIGN
99 SUMMER STREET, SUITE 600

BOSTON, MA 02110

PREPARED BY

SHEET INDEX
SHEET No. SHEET TITLE
G-001 COVER SHEET
G-101 TREE MATRIX
1 OF 1 PROPERTY SURVEY
C-001 CIVIL GENERAL NOTES
CP-101 SITE PREPARATION PLAN
CE-101 SITE SEDIMENT & EROSION CONTROL PLAN
CS-101 SITE LAYOUT PLAN
CG-101 SITE GRADING & DRAINAGE PLAN
CU-101 SITE UTILITY PLAN
LP-101 PLANTING PLAN
CD-501-CD-509 SITE DETAILS
A-101 GROUND TIER PLAN
A-101.5 INTERMEDIATE TIER PLAN
A-102 SECOND TIER PLAN
A-103 THIRD TIER PLAN
A-104 FOURTH TIER PLAN
A0104.1-B1 LEVEL 04 - BRIDGE CORE AND SHELL PLAN
A-105 FIFTH TIER PLAN
A-106 SIXTH, SEVENTH & EIGHTH TIER PLAN
A-109 TOP TIER PLAN
A0301 EXTERIOR ELEVATIONS - NORTH - PART A
A0302 EXTERIOR ELEVATIONS - NORTH - PART B
A0303 EXTERIOR ELEVATIONS - SOUTH - PART A
A0304 EXTERIOR ELEVATIONS - SOUTH - PART B
A0305 EXTERIOR ELEVATIONS - EAST
A0306 EXTERIOR ELEVATIONS - WEST
A0316-B1 BRIDGE EXTERIOR ELEVATIONS
A-901 SITE LIGHTING PHOTOMETRIC PLAN
A-902 SITE LIGHTING PHOTOMETRIC PLAN

LOCATION MAP
SCALE: 1" = 1000'

PREPARED FOR

LAZ PARKING REALTY INVESTORS
FOUR COPLEY PLACE, SUITE 4105

BOSTON, MA 02116

WASHINGTON & LINCOLN GARAGE
HARTFORD  ·  CONNECTICUT

SITE PLAN SUBMISSION
APRIL 6, 2023

146 HARTFORD ROAD
MANCHESTER, CONNECTICUT 06040
860.646.2469
www.fando.com
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N/F
JND BUILDING & REALTY CO. LLC

#295 WASHINGTON STREET
227543043

AREA:
8,518 S.F.

OR 0.20 AC.

N/F
LINCOLN REALTY LLC

#289 WASHINGTON STREET
227543044

AREA:
12,120 S.F.

OR 0.278 AC.

N/F
SEVEN LINCOLN LLC
#7 LINCOLN STREET

227543046

AREA:
9,074 S.F.

OR 0.208 AC.

N/F
LINCOLN REALTY LLC

#5 LINCOLN ST.
227543045

AREA:
4,927 S.F.

OR 0.113 AC.

N/F
INDIRA T. GOOGE

TRUSTEE
#11 LINCOLN STREET

227543047

AREA:
7,210 S.F.

OR 0.166 AC.

N/F
LLOYD A. McKAIN

#15 LINCOLN STREET
227543048

AREA:
9,004 S.F.

OR 0.207 AC.

N/F
MANUELA REYES

#17 LINCOLN STREET
227543049

AREA:
7,500 S.F.

OR 0.172 AC.

LINCOLN     STREET

W
AS

H
IN

G
TO

N
   

   
   

  S
TR

EE
T

1"= 20'
1/23/23

1

PROPERTY SURVEY

HARTFORD,                        CONNECTICUT

289 & 295 WASHINGTON STREET
& 5, 7, 11, 15 & 17 LINCOLN STREET

PROPERTIES LOCATED AT

1

SITE

VICINITY MAP
N.T.S.

E.T.J.

P.W.H.
E.T.J.

J.T.

BENCHMARK: WEST
BOLT OF HYDRANT

EL.=95.26  (NAVD 88)

BENCHMARK: SPIKE NAIL IN
CL&P POLE #1001
EL.=84.11  (NAVD 88)
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Lincoln Street

Illuminance (Fc)

Average = 0.85

Maximum = 4.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Lincoln Street

Illuminance (Fc)

Average = 0.85

Maximum = 4.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project North

Illuminance (Fc)

Average = 0.01

Maximum = 0.1

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project North

Illuminance (Fc)

Average = 0.01

Maximum = 0.1

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project South

Illuminance (Fc)

Average = 0.00

Maximum = 0.1

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project South

Illuminance (Fc)

Average = 0.00

Maximum = 0.1

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project West

Illuminance (Fc)

Average = 0.02

Maximum = 1.7

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project West

Illuminance (Fc)

Average = 0.02

Maximum = 1.7

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Washington Street

Illuminance (Fc)

Average = 0.14

Maximum = 2.9

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Washington Street

Illuminance (Fc)

Average = 0.14

Maximum = 2.9

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Luminaire Schedule

Symbol Qty Label Description LLF

8 SL2A SBP-LEDV29B-1_05A-830-KHT2 1.000

3 SL1 37W LED/3000K-3470-t5-no 1.000

1 R3A DSX1 LED P3 35K 80CRI LCCO EGS 1.000

1 R2B DSX1 LED P3 35K 80CRI TFTM EGS 1.000

6 R2A DSX1 LED P5 35K 80CRI TFTM EGS 1.000

5 ST1 ATBS P60 XXXXX R2 3K 1.000

6 W2 WDGE1 LED P2 35K 80CRI VW 1.000

27 W1 NS-LED-e66-WFL-12, AR-LED-TR-e66-WFL-12, AR-LED-RM-e66-WFL-12, DS-LED-e66-WFL-12 1.000

Calculation Summary

Label CalcType Units Avg Max Min Avg/Min Max/Min

groundcent_Side_3 Illuminance Fc 0.31 4.4 0.0 N.A. N.A.

groundeast_Top_1 Illuminance Fc 0.15 5.1 0.0 N.A. N.A.

groundwest_Top_1 Illuminance Fc 0.17 6.6 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg1 Obtrusive - Ill Fc 0.07 4.6 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg2 Obtrusive - Ill Fc 0.08 2.4 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg3 Obtrusive - Ill Fc 0.04 0.4 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg4 Obtrusive - Ill Fc 0.23 18.7 0.0 N.A. N.A.

Lincoln Street Illuminance Fc 0.85 4.0 0.0 N.A. N.A.

Project North Illuminance Fc 0.01 0.1 0.0 N.A. N.A.

Project South Illuminance Fc 0.00 0.1 0.0 N.A. N.A.

Project West Illuminance Fc 0.02 1.7 0.0 N.A. N.A.

Washington Street Illuminance Fc 0.14 2.9 0.0 N.A. N.A.
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SITE LIGHTING
PHOTOMETRIC PLAN

A-901

04/06/2023

SITE PLAN SUBMISSION

REVISIONS

MARK  DATE DESCRIPTION

1/32" = 1'-0"1
GARAGE SITE LIGHTING ANALYSIS PLAN

LIGHTING ANALYSIS NOTES:

1.  DRAWING A-901 IS PROVIDED TO DEMONSTRATE THE ENTIRE SITE LIGHTING
INCLUDING STREET POLE POLE FIXTURES AND PERIMETER WALL MOUNTED
FIXTURES TO DEMONSTRATE LIGHTING OF SITE FOR SAFETY / SECURITY.

2.  DRAWING A-902 TURNS OFF THE SITE LIGHTING FIXTURES TO
DEMONSTRATE THE LIGHTING IMPACTS WITH ONLY THE ROOF LEVEL
FIXTURES TURNED ON MEETS THE CITY OF HARTFORD REQUIREMENTS.



Lincoln Street

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Lincoln Street

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project North

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project North

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project South

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project South

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project West

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Project West

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Washington Street

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Washington Street

Illuminance (Fc)

Average = 0.00

Maximum = 0.0

Minimum = 0.0

Avg/Min Ratio = N.A.

Max/Min Ratio = N.A.

Luminaire Schedule

Symbol Qty Label Description LLF

8 SL2 RADPT P3 40K PATH 1.000

3 SL1 37W LED/3000K-3470-t5-no 1.000

1 R3A DSX1 LED P3 35K 80CRI LCCO EGS 1.000

1 R2B DSX1 LED P3 35K 80CRI TFTM EGS 1.000

6 R2A DSX1 LED P5 35K 80CRI TFTM EGS 1.000

5 ST1 ATBS P60 XXXXX R2 3K 1.000

6 W2 WDGE1 LED P2 35K 80CRI VW 1.000

27 W1 NS-LED-e66-WFL-12, AR-LED-TR-e66-WFL-12, AR-LED-RM-e66-WFL-12, DS-LED-e66-WFL-12 1.000

Calculation Summary

Label CalcType Units Avg Max Min Avg/Min Max/Min

groundcent_Side_3 Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

groundeast_Top_1 Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

groundwest_Top_1 Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg1 Obtrusive - Ill Fc 0.02 0.1 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg2 Obtrusive - Ill Fc 0.02 0.1 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg3 Obtrusive - Ill Fc 0.02 0.1 0.0 N.A. N.A.

ObtrusiveLight_South_Ill_Seg4 Obtrusive - Ill Fc 0.00 0.0 0.0 N.A. N.A.

Lincoln Street Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

Project North Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

Project South Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

Project West Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

Washington Street Illuminance Fc 0.00 0.0 0.0 N.A. N.A.

ST1

R2AR2A R2A R2AR2AR2A R2BR3A

W2 W2

W1

W1

W1

W1

W1

W1

W1

W1 W1 W1 W1 W1 W1 W1 W1 W1 W1 W1 W1W1
W2 W2

W1 W1

W2

W2

ST1

SL1

SL1

SL1

W1

W1

ST1ST1 ST1
SL2 SL2 SL2 SL2 SL2 SL2 SL2 SL2

W1 W1

W1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Summary Sheet 
As an aid to reviewers, this Summary Sheet has been included to outline the various study parameters 
utilized in this report. Although a full explanation of the study methodologies is included in the text of 
the report, this summary can serve as a useful reference for reviewers. 
 
Applicant: 
Connecticut Children’s Medical Center 
 
Site Acreage: 
3.43 
 
Development Size/Type: 
New 8-story hospital expansion consisting of 191,442 GSF 
 
Parking: 
950 spaces (proposed in new future parking garage) 
 
Applications: 
City of Hartford Land Use Applications 
Office of the State Traffic Administration (OSTA) Administrative Decision Review Submission 
 
Build Year:  
2026 
 
Background Traffic Growth Factor:  
0.7% 
 
Traffic Counts: 
Fuss & O’Neill – March 2020 and May 2022 (Turning Movement Counts) 
 
Peak Hours Analyzed: 
Weekday Morning Peak Hour – 7:30 a.m. – 8:30 a.m. 
Weekday Afternoon Peak Hour – 4:00 p.m. – 5:00 p.m. 
 
Expected Trip Generation: 
Weekday Morning Peak Hour – 292 Trips (196 Entering, 96 Exiting) 
Weekday Afternoon Peak Hour – 281 Trips (98 Entering, 183 Exiting) 
 
Capacity Analysis: 
Technique – 2000 Highway Capacity Manual and Highway Capacity Manual 6th Edition 
Execution – Synchro and SimTraffic Professional Software, Version 10.0 
 
 



 
 

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\TIS\(00) TL_TIS_20220623.docx 1 

1 Introduction 
 
Connecticut Children’s Medical Center (CCMC) proposes to construct a new 8-story, 191,442 square 
foot hospital expansion to their existing 321,132 square foot facility on Washington Street in Hartford. 
Upon completion, the facility will provide a total of 512,574 square feet of building space. The proposed 
building expansion will include a dining area/kitchen, a lobby and conference space, fetal care/surgery 
areas, NICU, PICU, a pharmacy, and approximately 50,000 GSF of shell space. The project also 
includes approximately 55,000 square feet of renovation space within the existing hospital and a new 
pedestrian bridge will connect the building addition to a new 950 space parking garage proposed across 
the street on the west side of Washington Street under a separate project. The development build year is 
assumed to be 2026. 
 
The development site is located on Washington Street, between Zweiback Street and Retreat Avenue as 
shown on the site location map, Figure No. 1 of Appendix B.  Site access on Washington Street will be 
provided through a new drop off loop proposed at the building entrance with one entrance only drive 
and one exit only drive (opposite Lincoln Street) proposed on the east side of Washington Street. Future 
access to the parking garage proposed on the west side of Washington Street will be provided via an 
entrance drive on Lincoln Street and one exit drive on Washington Street opposite the drop off loop 
entrance drive. New pedestrian connections between the parking garage and building addition will be 
provided via a pedestrian overpass and an at grade crosswalk which will include pedestrian push button 
actuation and flashing beacons. The existing drop off loop on Zweiback Street will be maintained and 
utilized in the future for emergency department use only. 
 
Fuss & O’Neill has been retained to study the impact of the proposed development expansion on traffic 
conditions throughout the adjacent roadway network. This report has been prepared to document the 
findings of the study and is being submitted to the City of Hartford in support of the project’s land use 
applications. This report is also being submitted to the Office of the State Traffic Administration 
(OSTA) in support of an Administrative Decision Review. 
 

2 Existing Condition 

2.1 Site of Development 

The existing site is identified as 282 Washington Street by the City of Hartford and is located in the 
Multi-Use Mix District (MX-2). 282 Washington Street consists of approximately 3.43 acres. The 
existing site contains the 321,132 square foot CCMC facility. The site is bounded by Zwieback Street to 
the north, the Hartford Hospital Employee Garage to the south, Seymour Street to the east, and 
Washington Street to the west. Drop off loops for the existing hospital are provided on both 
Washington Street and Zweiback Street on the west and north side of the facility, respectively. Parking 
for the existing hospital is shared with the Hartford Hospital visitor and employee garages located 
directly north and south of the CCMC site, respectively. Additional off-site employee parking is available 
with shuttle service provided to and from the hospital.  
 



 
 

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\TIS\(00) TL_TIS_20220623.docx 2 

2.2 Adjacent Roadway Network 

The adjacent roadway network consists of the following roadways which are all under City jurisdiction: 
 

• Washington Street 
• Jefferson Street 
• Zwieback Street 
• Lincoln Street 
• Allen Place 
• Vernon Street 
• Retreat Avenue 
• Seymour Street 
• Maple Avenue 
• Congress Street 
• Main Street 
• Wyllys Street 
• Wethersfield Avenue 

 
Washington Street runs primarily north/south and extends approximately one mile from its intersection 
with New Britain Avenue, Barnard Street, and Webster Street to its terminus at the intersection with 
Capitol Avenue. The roadway provides access to primarily commercial and medical land uses. In the 
vicinity of the site, Washington Street is classified by the Connecticut Department of Transportation 
(CTDOT) as an urban minor arterial that provides four 10-foot travel lanes, two in each direction, with 
off-peak hour restricted on-street parking available in place of the right travel lane in both directions. 
The roadway widens in the northbound and southbound direction as the roadway approaches Zwieback 
Street to provide an additional turn lane in each direction. The posted speed limit is 30 miles per hour. 
Sidewalks are provided on both sides of Washington Street. 
 
Jefferson Street runs primarily east/west and extends approximately 3,500 feet from its intersection with 
Affleck Street to its terminus at the intersection with Maple Avenue, Main Street, Wyllys Street, and 
Congress Street. The roadway provides access to primarily medical and residential land uses. In the 
vicinity of the site east of Washington Street, Jefferson Street is classified by the CTDOT as an urban 
collector that provides three to four nine-foot travel lanes with on-street parking available on either the 
north or south side of the roadway. West of Washington Street, Jefferson Street reduces to one lane in 
each direction with parking provided on the north side of the road. The posted speed limit is 30 miles 
per hour. Sidewalks are provided on both sides of Jefferson Street. 
 
Zwieback Street runs primarily east/west and extends approximately 500 feet from its intersection with 
Washington Street to its terminus at the intersection with Seymour Street. The roadway provides access 
to medical land uses including the Hartford Hospital Public Parking Garage and existing CCMC drop 
off/valet loop. Zwieback Street does not currently have a CTDOT classification. Zwieback Street 
provides primarily two 12-foot travel lanes, one in each direction. The speed limit is not posted. 
Sidewalks are provided on both sides of Zwieback Street. 
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Lincoln Street runs primarily east/west and extends approximately 1,700 feet from Washington Street to 
its terminus at the intersection with Affleck Street. The roadway is one-way westbound and provides 
access to mainly residential land uses. Lincoln Street is classified by the CTDOT as an urban local road 
and carries one lane of travel in the westbound direction and on street parking on both sides of the 
roadway. The posted speed limit is 25 miles per hour. Sidewalks are provided on both sides of Lincoln 
Street. 
 
Allen Place runs primarily east/west and extends approximately 2,700 feet from its intersection with 
Summit Street to its terminus at the intersection with Washington Street. The roadway provides access 
to mostly residential land uses and the Zion Hill Cemetery. Allen Place is classified by the CTDOT as an 
urban local road that provides two travel lanes, one in each direction, and on-street parking on one side 
of the roadway. The posted speed limit is 25 miles per hour. Sidewalks are provided on both sides of 
Allen Place. 
 
Vernon Street runs primarily east/west and extends approximately 1,000 feet from its intersection with 
Washington Street to its intersection with Broad Street. Vernon Street continues to the west of Broad 
Street for another approximately 1,500 feet to its terminus at Summit Street but is disconnected by a cul 
de sac west of Broad Street for traffic calming purposes. The roadway provides access to primarily 
residential land uses, the Trinity College Campus, and the Greater Hartford Academy of the Arts. In the 
vicinity of the site, Vernon Street is classified by the CTDOT as an urban collector that provides two 
11-foot travel lanes, one in each direction. The posted speed limit is 25 miles per hour. Sidewalks are 
provided on both sides of Vernon Street and on street parking is provided on the north side. 
 
Retreat Avenue runs primarily northeast/southwest and extends approximately 2,000 feet from its 
intersection with Washington Street and Vernon Street to its terminus at the intersection with Maple 
Avenue. The roadway provides access to primarily medical land uses. In the vicinity of the site, Retreat 
Avenue is classified by the CTDOT as an urban minor arterial that provides one 12-foot travel lane and 
eight foot wide on-street parking lanes in each direction. A center median, transitioning to left turn lanes 
at key intersections, is also provided. The posted speed limit is 30 miles per hour. Sidewalks are provided 
on both sides of Retreat Avenue. 
 
Seymour Street runs primarily north/south and extends approximately 1,300 feet from its intersection 
with Park Street to its intersection at Zwieback Street adjacent to Hartford Hospital and the CCMC. The 
southern portion of Seymour Street originates on Retreat Avenue and continues approximately 600 feet 
north to a cul de sac that prohibits through vehicle movement north to Zweiback and Jefferson Streets. 
The roadway provides access to primarily medical land uses. In the vicinity of the site, just north of 
Zwieback Street, Seymour Street is classified by the CTDOT as an urban local road that provides three 
12-foot travel lanes, two in the northbound direction and one in the southbound direction. The posted 
speed limit is 25 miles per hour. Sidewalks are provided on both sides of Seymour Street however 
parking is prohibited. 
 
Maple Avenue runs primarily northeast/southwest and extends approximately 2.25 miles from the 
Wethersfield Townline to its terminus at the intersection with Jefferson Street, Main Street, Wyllys 
Street, and Congress Street. The roadway provides access to primarily commercial land uses, residential 
land uses, schools, and the Goodwin Park Golf Course. In the vicinity of the site, Maple Avenue is 
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classified by the CTDOT as an urban minor arterial that provides two 12-foot travel lanes, one in each 
direction, and on street parking in both directions along the majority of its length. The posted speed 
limit is 30 miles per hour. Sidewalks are provided on both sides of Maple Avenue. 
 
Congress Street runs primarily north/south and extends approximately 950 feet from its intersection with 
Maple Avenue, Jefferson Street, Main Street, and Wyllys Street to its terminus at the intersection with 
Morris Street. The roadway provides access to primarily residential land uses. In the vicinity of the site, 
Congress Street is classified by the CTDOT as an urban local road and is a one-way street that carries one 
lane of travel in the southbound direction. The posted speed limit is 25 miles per hour. Sidewalks are 
provided on both sides of Congress Street and parking is provided on one side of the roadway. 
 
Main Street runs primarily north/south and extends approximately 3.3 miles from its intersection with 
Wyllys Street, Congress Street, Maple Avenue, and Jefferson Street to its terminus at the Windsor 
Townline. The roadway provides access to primarily commercial land uses, residential land uses, the 
Hartford City Hall, Dunkin’ Donuts Park, cemeteries, and parks. In the vicinity of the site, Main Street is 
classified by the CTDOT as an urban principal arterial and primarily provides four nine to 11-foot travel 
lanes, two in each direction, along with on-street parking. The posted speed limit is 30 miles per hour. 
Sidewalks are provided on both sides of Main Street. 
 
Wyllys Street runs primarily east/west and extends approximately 2,200 feet from its intersection with 
Main Street, Jefferson Street, Maple Avenue, and Congress Street to its terminus at the intersection with 
Charter Oak Avenue and Columbus Boulevard. The roadway provides access to primarily residential 
land uses and office space. In the vicinity of the site, Wyllys Street is classified by the CTDOT as an 
urban minor arterial and provides four 12-foot travel lanes, two in each direction. East of Lisbon Street, 
the roadway transitions to one travel lane, a parking lane, and a bike lane in each direction. The posted 
speed limit is 30 miles per hour. Sidewalks are provided on both sides of Wyllys Street. 
 
Wethersfield Avenue runs primarily north/south and extends approximately 2 miles from the 
Wethersfield Townline to its intersection with Wyllys Street and Main Street. The roadway provides 
access to primarily commercial space. In the vicinity of the site, Wethersfield Avenue is classified by the 
CTDOT as an urban principal arterial and provides two 10-foot travel lanes, one in each direction, on-
street parking in the southbound direction, a center two-way left turn lane, dedicated turning lanes at key 
intersections, and two bike lanes, one in each direction. The posted speed limit is 30 miles per hour. 
Sidewalks are provided on both sides of Wethersfield Avenue.  
 

2.3 Study Area Intersections 

The following study area intersections were reviewed: 
 

• Washington Street at Jefferson Street 
• Washington Street at Zwieback Street 
• Washington Street at Lincoln Street 
• Washington Street at Allen Place and Hospital Garage Drive 
• Washington Street at Vernon Street and Retreat Avenue 
• Seymour Street at Jefferson Street 
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• Seymour Street at Retreat Avenue 
• Maple Avenue at Retreat Avenue 
• Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 
• Main Street at Wyllys Street and Wethersfield Avenue 

 
Washington Street at Jefferson Street is a four-way signalized intersection. The intersection is part of a 
coordinated signal system along Washington Street. The intersection provides northbound and 
southbound approaches on Washington Street and eastbound and westbound approaches on Jefferson 
Street. Washington Street provides a combined through/left turn lane and a combined through/right 
turn lane in the northbound and southbound approaches. Jefferson Street provides a combined 
through/left/right turn lane in the eastbound approach and provides a combined through/left and a 
combined through/right turn lane in the westbound approach. Sidewalks are provided along both sides 
of each roadway and crosswalks are provided across each approach. Pedestrian crossing is permitted 
during an exclusive pedestrian signal phase. Bicycle facilities are not provided at this intersection.  
 
Washington Street at Zwieback Street is a four-way signalized intersection. The intersection is part of a 
coordinated signal system along Washington Street. The intersection provides northbound and 
southbound approaches on Washington Street, an eastbound approach on the Dunkin’ Donuts 
Driveway, and a westbound approach on Zwieback Street. Washington Street provides a dedicated left 
turn lane, a through lane, and a combined through/right turn lane in the northbound and southbound 
approaches. The Dunkin’ Donuts Driveway provides a combined through/left/right turn lane in the 
eastbound approach. Zwieback Street provides a dedicated left turn lane and a dedicated right turn lane 
in the westbound approach. One crosswalk is provided across the southbound approach, allowing 
pedestrians to cross Washington Street. Pedestrian crossing is permitted during an exclusive pedestrian 
signal phase. Sidewalks and pedestrian ramps are provided on all four corners of the intersection. Bicycle 
facilities are not provided at this intersection. 
 
Washington Street at Lincoln Street is an unsignalized t-intersection. The intersection provides 
northbound and southbound approaches on Washington Street and a one-way westbound lane on 
Lincoln Street leaving the intersection. In the vicinity of the study intersection, Washington Street is free 
flowing and carries two lanes of travel, one in each direction, with both approaches providing off-peak 
hour restricted on-street parking in the right travel lanes. One crosswalk is provided across the west leg, 
allowing pedestrians to cross Lincoln Street. Sidewalks are provided on both sides of the road on each 
leg of the intersection. Bicycle facilities are not provided at this unsignalized intersection. 
 
Washington Street at Allen Place is a four-way signalized intersection. The intersection is part of a 
coordinated signal system along Washington Street. The intersection provides northbound and 
southbound approaches on Washington Street, an eastbound approach on Allen Place, and a westbound 
approach on the Hartford Hospital Employee Garage Driveway. Washington Street provides one 
combined through/left turn lane and one combined through/right turn lane in the northbound and 
southbound approaches with both approaches providing off-peak hour restricted on-street parking in 
the right travel lanes. Allen Place provides one combined through/left/right turn lane in the eastbound 
approach. The Hartford Hospital Employee Garage Driveway provides one dedicated left turn lane and 
one combined through/right turn lane in the westbound approach. A crosswalk is provided on the 
northern and western legs of the intersection, allowing pedestrians to cross Washington Street and Allen 
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Place. Sidewalks are provided on both sides of the road on each leg of the intersection. Push buttons for 
side street green are available on the northern corners of the intersection to allow pedestrians to cross 
Washington Street. Bicycle facilities are not provided at this intersection. 
 
Washington Street at Vernon Street and Retreat Avenue is a signalized clustered intersection. The 
intersection is part of a coordinated signal system along Washington Street. The northern intersection 
provides northbound and southbound approaches on Washington Street, an eastbound approach on 
Vernon Street, and a westbound approach on Retreat Avenue. At the northern intersection, Washington 
Street provides a combined through/left turn lane and a through lane in the northbound approach. 
Washington Street also provides a combined through/left turn lane and a combined through/right turn 
lane in the southbound approach. Vernon Street provides a dedicated left turn lane and a combined 
through/right turn lane in the eastbound approach. Retreat Avenue provides a dedicated left turn lane, a 
combined through/left turn lane, and a dedicated right turn lane in the westbound approach. The 
southern intersection provides northbound and southbound approaches on Washington Street. At the 
southern intersection, Washington Street provides a through lane and a combined through/right turn 
lane in the northbound approach and provides two through lanes in the southbound approach. The 
eastern leg of the southern intersection is a one-way channelized slip lane to eastbound Retreat Avenue. 
Sidewalks are provided along both sides of each roadway and crosswalks are provided across each 
approach. Pedestrian crossing is permitted during an exclusive pedestrian signal phase. Bicycle facilities 
are not provided at this intersection. 
 
Seymour Street at Jefferson Street is a four-way signalized intersection. The intersection provides a 
northbound approach on Seymour Street and eastbound and westbound approaches on Jefferson Street. 
North of the intersection, Seymour Street becomes a one-way road travelling northbound, away from the 
intersection. Seymour Street provides a combined through/left turn lane and one dedicated right turn lane 
in the northbound approach. Jefferson Street provides one combined through/left/right turn lane in the 
eastbound approach. Jefferson Street provides one dedicated left turn lane and one combined through/ 
right turn lane in the westbound approach. Crosswalks are provided on the northbound, eastbound, and 
westbound approaches, allowing pedestrians to cross Seymour Street and Jefferson Street. Sidewalks and 
pedestrian ramps are provided on all four corners of the intersection. Pedestrian crossing is permitted 
during an exclusive pedestrian signal phase. Bicycle facilities are not provided at this intersection. 
 
Seymour Street at Retreat Avenue is a four-way signalized intersection. The intersection provides a 
northbound approach on the Institute of Living Hartford Hospital (IOL) driveway, a southbound 
approach on Seymour Street, and eastbound and westbound approaches on Retreat Avenue. The IOL 
drive provides a combined through/left/right turn lane in the northbound approach. Seymour Street 
provides one combined through/left/right turn lane in the southbound approach. Retreat Avenue 
provides one dedicated left turn lane and one combined through/right turn lane in the eastbound and 
westbound approaches. Sidewalks are provided along both sides of each roadway and crosswalks are 
provided across each approach. Pedestrian crossing is permitted during an exclusive pedestrian signal 
phase. Bicycle facilities are not provided at this intersection. 
 
Maple Avenue at Retreat Avenue is a signalized t-intersection. The intersection is part of a coordinated 
signal system along Maple Avenue/Main Street and Wyllys Street. The intersection provides northbound 
and southbound approaches on Maple Avenue and an eastbound approach on Retreat Avenue. Maple 
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Avenue provides a through lane and a combined through/left turn lane in the northbound approach. 
Maple Avenue provides a dedicated right turn lane and a through lane in the southbound approach. 
Retreat Avenue provides a dedicated left turn lane and a combined right/left turn lane in the eastbound 
approach. Sidewalks are provided along both sides of each roadway and crosswalks are provided across 
each approach. Pedestrian crossing is permitted during an exclusive pedestrian signal phase. Bicycle 
facilities are not provided at this intersection. 
 
Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street is a five-legged intersection. 
The intersection is part of a coordinated signal system along Maple Avenue/Main Street and Wyllys Street. 
The intersection provides a northbound approach on Maple Avenue, a southbound approach on Main 
Street, a southeastern leg on Congress Street, an eastbound approach on Jefferson Street, and a westbound 
approach on Wyllys Street. Maple Avenue provides a combined through/left turn lane, a through lane, and 
a right turn lane in the northbound approach. Main Street provides a combined through/left turn lane and 
a combined through/right turn lane in the southbound approach. Congress Street is a one-way road 
travelling in the southeast direction, away from the intersection. Jefferson Street  and Wyllys Street each 
provide one combined through/left turn lane and one combined through/right turn lane in the eastbound 
and westbound approaches. Sidewalks are provided along both sides of each roadway and crosswalks are 
provided across each approach. Pedestrian crossing is permitted during an exclusive pedestrian signal 
phase. Bicycle facilities are not provided at this intersection. 
 
Main Street at Wyllys Street and Wethersfield Avenue is a four-way signalized intersection. This 
intersection is part of a coordinated signal system along Maple Avenue/Main Street and Wyllys Street. 
The intersection provides a northbound approach on Wethersfield Avenue, a southbound approach on 
Main Street, and eastbound and westbound approaches on Wyllys Street. Wethersfield Avenue provides 
a dedicated left turn lane and on combined through/right turn lane in the northbound approach. Main 
Street provides a dedicated left turn lane and a combined through/right turn lane in the southbound 
approach. Wyllys Street provides a combined through/left turn lane and one combined through/right 
turn lane in the eastbound and westbound approaches. Sidewalks are provided along both sides of each 
roadway and crosswalks are provided across each approach. Pedestrian crossing is permitted during an 
exclusive pedestrian signal phase. Bike lanes are provided on Wethersfield Avenue in both directions, 
south of the intersection, and bike sharrows are provided on Wyllys Street, east of the intersection. 
 

2.4 Traffic Volumes, Speeds and 
Counts 

The greatest potential for traffic impact on the roadway network by the proposed development will 
occur during the weekday morning and afternoon peak hours, the periods when commuter and hospital 
related trips are at their highest levels. In order to determine the traffic impact of the proposed 
development on adjacent street traffic, representatives of Fuss & O’Neill, Inc. obtained weekday 
morning and afternoon peak hour manual turning movement counts on March 11, 2020 (prior to the 
COVID-19 pandemic) at the following intersections: 
 

• Maple Avenue at Retreat Avenue 
• Maple Avenue at Jefferson Street/Main Street/Wyllys Street/Congress Street 
• Washington Street at Vernon Street and Retreat Avenue 



 
 

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\TIS\(00) TL_TIS_20220623.docx 8 

 
New turning movement counts were conducted on May 12, 2022 at the remaining study area 
intersections: 
 

• Washington Street at Jefferson Street 
• Washington Street at Zwieback Street 
• Washington Street at Lincoln Street 
• Washington Street at Allen Place and Hospital Garage Drive 
• Washington Street at Vernon Street and Retreat Avenue 
• Seymour Street at Jefferson Street 
• Seymour Street at Retreat Avenue 

 
The traffic count data collected indicates that the weekday morning peak hour of traffic is 7:30 a.m. to 
8:30 a.m. and the afternoon peak hour is 4:00 p.m. to 5:00 p.m. These peak hours were subsequently 
analyzed for impacts. The existing traffic volumes for these peak hours are shown in Figure No. 2 of 
Appendix B. Copies of the TMC traffic data have been included in Appendix E of this report. 
 

3 Background Traffic Conditions 

3.1 Growth Rate 

Upon consultation with the CTDOT the 2022 existing traffic volumes were projected to the 2026 design 
year using a 0.7 percent per year peak hour growth factor to account for normal traffic growth in the 
study area. These projected grown 2026 traffic volumes were utilized as the background traffic volumes 
which are defined as design year traffic without the proposed development expansion. These projected 
background traffic volumes are shown in Figure No. 3 of Appendix B. 
 

3.2 Other Developments 

Fuss & O’Neill contacted the Office of the State Traffic Administration (OSTA) and the City of 
Hartford Planning Department to identify any other pending or approved developments having site 
related traffic in the study area. Neither OSTA nor the City of Hartford identified any other 
development plans that would affect background traffic volumes in the vicinity of the study area. 
 

3.3 Planned Roadway Improvement 
Projects 

Fuss & O’Neill contacted the Connecticut Department of Transportation and the City of Hartford 
Engineering and Public Works offices to identify any roadway improvements scheduled within the study 
area. Two such improvements were identified by the CTDOT. 
 
The Connecticut Department of Transportation stated that Project #0063-0718 is currently in the 
contract processing phase to upgrade traffic control signals at various locations in Hartford in order to 
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provide signal coordination along several roadway corridors. This traffic equipment upgrade includes 
controllers and video detection to improve traffic management. 
 
The Connecticut Department of Transportation also stated that Project #0063-0717 is currently in the 
contract processing phase to upgrade traffic control central and field communications equipment to 
migrate from analog to IP over copper network. The purpose of this upgrade is to support ATMS 
communications to traffic signal controllers and other traffic management devices at over 200 locations 
in Hartford, including the ten study area intersections. 
 
Upon completion, both projects will improve the safety and efficiency of vehicular and pedestrian traffic 
in the City of Hartford and throughout the project study area. 
 

4 Proposed Conditions 

4.1 Development 

The development site is located on Washington Street, between Zweiback Street and Retreat Avenue as 
shown on the site location map, Figure No. 1 of Appendix B.  CCMC proposes to construct a new 8-story, 
191,442 square foot hospital expansion to their existing 321,132 square foot facility on Washington 
Street in Hartford. Upon completion, the facility will provide a total of 512,574 square feet of building 
space. The proposed building will include a dining area/kitchen, a lobby and conference space, fetal 
care/surgery areas, NICU, PICU, a pharmacy, and approximately 50,000 GSF will be shell space. The 
project also includes approximately 55,000 square feet of renovation space within the existing hospital. 
A new pedestrian bridge will connect the building addition to a new 950 space parking garage proposed 
across the street on the west side of Washington Street under a separate project. The development build 
year is assumed to be 2026. 
 

4.2 Site Access and Circulation 

Site access on Washington Street will be provided through a new drop off loop proposed at the building 
entrance with one entrance only drive and one exit only drive (opposite Lincoln Street) proposed on the 
east side of Washington Street. The existing drop off loop, which provides a connection to Zweiback 
Street, will be discontinued in lieu of the proposed building expansion. Future access to a proposed 
parking garage across Washington Street on the 289 Washington Street parcel will be provided via an 
entrance only driveway on Lincoln Street and an exit only driveway on Washington Street opposite the 
proposed entrance to the drop off loop. The garage will be connected to the medical center via a 
pedestrian walk bridge extending over Washington Street to allow for pedestrians to access the medical 
center. An at grade pedestrian crosswalk with push button actuation and a rectangular rapid-flashing 
beacon are also proposed on Washington Street, directly under the pedestrian walk bridge, to allow 
commuters from the first floor of the parking garage to cross the roadway directly and access the 
medical center.  
 
The new drop off loop on Washington Street will include valet service and be used primarily for routine 
medical visits. The exit drive from the drop off loop will be located opposite Lincoln Street and provide 
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one combined through/left turn lane and one dedicated right turn lane. From the drop off loop exit, 
visitors and valet drivers are able to cross directly onto Lincoln Street to access the parking garage 
entrance. Similarly, the exit drive to the parking garage will align with the entrance to the drop off loop 
allowing easy return access for patient pick-ups. 
 
A second drop-off area is currently located on the south side of Zweiback Street and will continue to be 
maintained by CCMC with vehicle drop off/pick up spaces and valet service provided. This second 
drop off loop will be used primarily for emergency department services in the proposed condition.  
 

4.3 Trip Generation 

The expected site generated traffic volumes were calculated using existing empirical data from the 
Institute of Transportation Engineers (ITE) publication Trip Generation, 11th edition, 2021. This 
publication is an industry-accepted resource for determining trip generation.  
 
Trip generation for the weekday morning and afternoon peak hour was calculated using the ITE land 
use code 610 “Hospital." Trip generation for the hospital expansion was conservatively calculated for a 
193,000 square foot facility, slightly larger than what is proposed. For a 193,000 square foot hospital 
expansion, a total of 292 vehicle trips (196 entering, 96 exiting) is anticipated during the morning peak 
hour and during the afternoon peak hour, a total of 281 vehicle trips (98 entering, 183 exiting) is 
anticipated. A summary of the peak hour trip generation information for the proposed facility expansion 
is provided in Table 1 of Appendix A. 
 

4.4 Trip Distribution 

The distribution of traffic entering and exiting the proposed site was applied to the road network based 
on the existing regional traffic distributions and the layout of the adjacent roadway network. During the 
peak hours, the following arrival distributions of traffic are anticipated: 
 

• 30% from the north on Washington Street 
• 20% from the north on Main Street 
• 30% from the south on Washington Street 
• 10% from the south on Maple Avenue 
• 10% from the east on Wyllys Street  

 
It should be noted that a different distribution of traffic entering and exiting the proposed site was used 
in the immediate vicinity of the site driveways for the morning and afternoon peak hours. Field 
observations revealed approximately 20% of the site generated traffic entered the existing drop-off loop 
on Zweiback Street during the morning peak hour and approximately 60% of the site generated traffic 
entered the drop-off loop during the afternoon peak hour. These percentages were assumed to be the 
same for the proposed main drop-off loop on Washington Street. 
 
A regional arrival/departure distribution for the new site generated traffic traveling to and from the 
project site is shown in Figures No. 4A and No. 4B of Appendix B.  
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4.5 Combined Volumes 

The site generated traffic was distributed to the roadway system based on the arrival/departure 
distributions with the results shown in Figure No. 5 of Appendix B. These volumes were then added to 
the background volumes to yield the year 2026 peak hour Combined traffic volumes shown in Figure No. 
6 of Appendix B. 
 

5 Analyses 

5.1 Crash Analysis 

Crash data was gathered from CTDOT via the University of Connecticut Crash Repository for the 
following intersections: 
 

• Washington Street at Jefferson Street 
• Washington Street at Zwieback Street 
• Washington Street at Lincoln Street 
• Washington Street at Allen Place 
• Washington Street at Vernon Street and Retreat Avenue 
• Seymour Street at Jefferson Street 
• Seymour Street at Retreat Avenue 
• Maple Avenue at Retreat Avenue 
• Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 
• Main Street at Wyllys Street and Wethersfield Avenue 

 
The records were gathered for the most recent three years of available data, 2019 through 2021. A 
summary of the crash data per intersection is provided in Table 2 of Appendix A. Copies of the crash 
data records have been provided in Appendix F. 
 
The intersection of Washington Street at Jefferson Street experienced 47 crashes during the three-year 
study period, averaging approximately 16 crashes per year. The majority of these crashes (24) were angle 
crashes. Additionally, the intersection experienced nine front to rear collisions, six same direction 
sideswipes, two front to front collisions, two fixed object crashes, two pedestrian crashes, and two 
opposite direction sideswipes. Of the total crashes reported, 18 resulted in minor injuries while the 
remainder were property damage only collisions.  
 
One of the pedestrian crashes at the intersection of Washington Street and Jefferson Street occurred on 
September 23, 2019. The motor vehicle was travelling westbound when the pedestrian was struck at the 
crosswalk, located on the eastern leg of Jefferson Street. This crash resulted in a possible injury. The 
other pedestrian crash at this intersection occurred on February 26, 2020. The motor vehicle was 
travelling southbound on Washington Street, south of Jefferson Street, when the pedestrian was struck 
attempting to cross from the east to the west side of Washington Street. This crash resulted in a 
suspected minor injury. 
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The intersection of Washington Street at Zwieback Street experienced 22 crashes during the three-year 
study period, averaging approximately seven crashes per year. The majority of these crashes (7) were 
angle crashes. Additionally, the intersection experienced five same direction sideswipes, three front to 
rear collisions, three opposite direction sideswipes, two pedestrian crashes, one front to front collision, 
and one fixed object crash. Of the total crashes reported, seven resulted in injuries while the remainder 
were property damage only collisions. 
 
One of the pedestrian crashes in the vicinity of the intersection of Washington Street and Zwieback 
Street occurred on July 24, 2019. The motor vehicle was turning left from Madison Street onto 
Washington Street when the pedestrian was attempting to cross from the east to the west side of 
Washington Street. This crash resulted in possible injury. Another pedestrian crash in the vicinity of this 
intersection occurred on December 21, 2019. The motor vehicle was travelling northbound on the 
southern leg of the intersection when the pedestrian was struck attempting to cross Washington Street 
from the southeastern corner to the southwestern corner of the intersection. This crash resulted in a 
suspected serious injury. 
 
The intersection of Washington Street at Lincoln Street experienced 12 crashes during the three-year 
study period, averaging four crashes per year. The majority of these crashes (5) were front to rear 
collisions. Additionally, the intersection experienced three angle crashes, two unidentified crashes, and 
two same direction sideswipes. Of the total crashes reported, three resulted in injuries while the 
remainder were property damage only collisions. 
 
The intersection of Washington Street at Allen Place experienced 16 crashes during the three-year study 
period, averaging approximately five crashes per year. The majority of these crashes (5) were front to 
rear and (5) same direction sideswipes. Additionally, the intersection experienced three angle crashes, 
one front to front collision, one non-fixed object crash, and one opposite direction sideswipe. Of the 
total crashes reported, six resulted in minor injuries while the remainder were property damage only 
collisions. 
 
The intersection of Washington Street at Vernon Street and Retreat Avenue experienced 31 crashes 
during the three-year study period, averaging approximately 10 crashes per year. The majority of these 
crashes (10) were angle crashes. Additionally, the intersection experienced seven front to rear collisions, 
seven same direction sideswipes, three unidentified crashes, two front to front collisions, one fixed 
object crash, and one crash involving a bicyclist. Of the total crashes reported, one resulted in a fatality 
and 12 resulted in minor injuries, while the remainder were property damage only collisions. 
 
The crash that involved a bicyclist at the intersection of Washington Street at Vernon Street and Retreat 
Avenue occurred on September 20, 2019. The motor vehicle was travelling westbound on Retreat 
Avenue when the bicyclist was struck at the crosswalk, located on the eastern leg of the intersection. 
This crash resulted in a suspected minor injury. The fatal crash was an angle collision that occurred on 
May 17, 2020. Two motor vehicles were entering the intersection, travelling northbound and westbound, 
when the vehicle travelling northbound violated traffic control, ran a red light, and collided into the side 
of the vehicle travelling westbound. 
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The intersection of Seymour Street at Jefferson Street experienced 33 crashes during the three-year study 
period, averaging 11 crashes per year. The majority of these crashes were (12) same direction sideswipes. 
Additionally, the intersection experienced nine front to rear collisions, seven angle crashes, three front to 
front collisions, one fixed object crash, and one unidentified crash. Of the total crashes reported, seven 
resulted in minor injuries while the remainder were property damage only collisions. 
 
The intersection of Seymour Street at Retreat Avenue experienced 11 crashes during the three-year study 
period, averaging approximately four crashes per year. The majority of these crashes were (4) angle 
crashes. Additionally, the intersection experienced two front to front collisions, two fixed object crashes, 
one front to rear collision, one pedestrian crash, and one same direction sideswipe. Of the total crashes 
reported, three resulted in minor injuries while the remainder were property damage only collisions. 
 
The intersection of Maple Avenue at Retreat Avenue experienced 29 crashes during the three-year study 
period, averaging approximately 10 crashes per year. The majority of these crashes were (13) front to 
rear collisions. Additionally, the intersection experienced eight same direction sideswipes, five angle 
crashes, one fixed object crash, one non-motorized scooter crash, and one opposite direction sideswipe. 
Of the total crashes reported, one resulted in a fatality and three resulted in minor injuries, while the 
remainder were property damage only collisions. 
 
The fatal non-motorized scooter crash at the intersection of Maple Avenue and Retreat Avenue 
occurred on September 5, 2021. The motor vehicle was travelling southbound past the intersection 
when the non-motorized scooter was struck while traveling against oncoming traffic. 
 
The intersection of Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 
experienced 31 crashes during the three-year study period, averaging approximately 10 crashes per year. 
The majority of these crashes were (10) front to rear collisions. Additionally, the intersection 
experienced nine same direction sideswipes, seven angle crashes, one fixed object crash, one pedestrian 
crash, one crash involving a bicyclist, one unidentified crash, and one opposite direction sideswipe. Of 
the total crashes reported, 10 resulted in minor injuries while the remainder were property damage only 
collisions. 
 
The pedestrian crash at the intersection of Main Street and Jefferson Street/Wyllys Street/Maple 
Avenue/Congress Street occurred on February 19, 2020. The motor vehicle was travelling northbound 
attempting to turn left from Main Street onto Jefferson Street when the pedestrian was struck. This 
crash resulted in a possible injury. The crash involving a bicyclist at this intersection occurred on 
October 24, 2020. The motor vehicle was travelling northbound, attempting to make a right turn from 
Main Street onto Wyllys Street when the bicyclist was struck attempting to cross from the west to east 
side of Main Street. This crash resulted in a possible injury.  
 
The intersection of Main Street at Wyllys Street and Wethersfield Avenue experienced 63 crashes during 
the three-year study period, averaging 21 crashes per year. The majority of these crashes were (16) front 
to rear collisions. Additionally, the intersection experienced 15 same direction sideswipes, 11 angle 
crashes, six unidentified crashes, four pedestrian crashes, three front to front collisions, three opposite 
direction sideswipes, two fixed object crashes, two non-fixed object crashes, and one rear to side crash. 
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Of the total crashes reported, 19 resulted in minor injuries while the remainder were property damage 
only collisions. 
 
One of the pedestrian crashes at the intersection of Main Street, Wyllys Street, and Wethersfield Avenue 
occurred on March 25, 2019. The motor vehicle was backing onto the sidewalk on the southeastern 
corner of the intersection when the pedestrian was struck. This crash resulted in a possible injury. The 
second pedestrian crash at this intersection occurred on October 10, 2019. The motor vehicle was 
travelling northbound in the dedicated left turn lane at the intersection when two pedestrians were struck. 
This crash resulted in possible injuries. Two pedestrian crashes occurred at the crosswalk on the western 
leg of the intersection on September 5, 2020, and December 27, 2020. In both scenarios, the motor 
vehicles travelling northbound was attempting to make a left turn from Wethersfield Avenue onto Wyllys 
Street when the pedestrian was struck on the crosswalk. Both crashes resulted in minor injuries. 
 
The proposed hospital expansion traffic is not expected to exacerbate existing crash patterns or 
negatively impact overall traffic safety within the study area. As previously noted, a new actuated 
pedestrian crosswalk with flashing beacons and a pedestrian overpass are proposed to connect the new 
hospital parking garage with the CCMC building. This will significantly improve pedestrian safety in the 
vicinity of the site for both hospital users and the general public. In addition, the substantial traffic 
control system improvements proposed by two State projects underway will improve the safety and 
efficiency of traffic operations at all signalized intersections within the study area.   
 

5.2 Intersection Sight Distance 
Analysis 

Intersection sight distances were calculated at the proposed drop off loop exit on Washington Street in 
accordance with criteria set forth in the 2003 CTDOT Highway Design Manual. Intersection sight distance 
is measured from a point 15 feet back from the edge of travel-way at a height of 3.5 feet, the standard 
height of a driver’s eye. 
 
Washington Street has a posted speed limit of 30 per hour in both directions in the vicinity of the 
proposed expansion. A design speed of 35 miles per hour, 5 miles per hour above the posted speed 
limit, was utilized for analysis.  
 
In accordance with criteria set forth in the 2003 CTDOT Highway Design Manual, 415 feet of intersection 
sight distance is required for a passenger car turning left onto a four-lane facility and 390 feet of 
intersection sight distance is required for a passenger car turning right from the proposed exit only site 
driveway onto Washington Street. 
 
At the proposed exit only site driveway, the sight distance looking right (north) and left (south) is 
currently obstructed by parked CTtransit busses as well as restricted on-street parking along the site 
frontage. It is recommended that the on-street bus stop to the north of the proposed drop off loop exit 
be relocated into a bus pull off area to eliminate sight line obstructions from parked buses. In addition, it 
is recommended that the off peak hour restricted on-street parking along the site frontage (between the 
proposed drop off loop entry and exit lanes) be eliminated. Upon the relocation of the bus stop and the 
removal of the restricted on-street parking, over 1,000 feet of intersection sight distance will be provided 
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looking in both directions, left (south) and right (north). Therefore, sufficient sight distance exists to 
allow for safe egress of passenger cars attempting to turn left, right or proceed straight across 
Washington Street onto Lincoln Street. 
 

5.3 Intersection Capacity Analysis 

Capacity analyses for both signalized and unsignalized intersections were conducted using Synchro 
Professional Software, version 10.0.  
 
In discussing intersection capacity analyses results, two terms are used to describe the operating 
condition of the road or intersection. These two terms are volume to capacity ratio (v/c) and level of 
service (LOS). 
 
The v/c ratio is a ratio of the volume of traffic using an intersection to the total capacity of the 
intersection (the maximum number of vehicles that can utilize the intersection during an hour). The v/c 
ratio can be used to describe the percentage of capacity utilized by a single intersection movement, a 
combination of movements, an entire intersection approach, or the intersection as a whole.  
 
LOS is a measure of the delay experienced by stopped vehicles at an intersection. LOS is rated on a scale 
from A to F, with A describing a condition of very low delay (less than 10 seconds per vehicle), and F 
describing a condition where delays will exceed 50 seconds per vehicle for unsignalized intersections and 
80 seconds per vehicle for signalized intersections. Delay is described as a measure of driver discomfort, 
frustration, fuel consumption, and lost travel time. Therefore, intersections with longer delay times are 
less acceptable to most drivers. 
 
LOS is generally used to describe the operation (based on delay time) of both signalized and 
unsignalized intersections, while v/c ratio is applied to signalized intersections only. These definitions 
for v/c ratio and LOS, as well as the methodology for conducting signalized and unsignalized 
intersection capacity analyses, are taken from the “2000 Highway Capacity Manual” and the “Highway 
Capacity Manual 6th Edition” published by the Transportation Research Board. 
 
In discussing two way stop controlled unsignalized intersection capacity analyses, LOS is used to 
provide a description of the delay and operational characteristics of the turns from the minor street 
(stop sign controlled) to the major street, and turns from the major street to the minor street. Through 
vehicles are not delayed by the minor street and do not experience delay, therefore they are not rated 
with a level of service. 
 
In discussed all-way stop controlled intersection capacity analysis, LOS provides a description of the 
delay for each approach as well as the overall intersection. 
 
Using the above referenced methodologies, weekday morning and afternoon peak hour capacity analyses 
were conducted at the following signalized intersections: 
 

• Washington Street at Jefferson Street 
• Washington Street at Zwieback Street 
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• Washington Street at Allen Place and Hospital Garage Drive 
• Washington Street at Vernon Street and Retreat Avenue 
• Seymour Street at Jefferson Street 
• Seymour Street at Retreat Avenue 
• Maple Avenue at Retreat Avenue 
• Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 
• Main Street at Wyllys Street and Wethersfield Avenue 

 
Weekday morning and afternoon peak hour capacity analyses were also conducted at the following 
unsignalized intersections: 
 

• Washington Street at Lincoln Street and the Proposed Drop Off Loop Exit Only Drive #2 
• Washington Street at the proposed CCMC Parking Garage Exit Only Drive and the Drop Off 

Loop Enter Only Drive #1 
 
Tables No. 3 and 4 of Appendix A present a summary of the levels of service at the unsignalized and 
signalized intersections, for both Background and Combined Conditions traffic volumes. Copies of the 
analysis worksheets can be found in Appendices C and D, for the weekday morning and afternoon peak 
hours respectively. 
 
The determination of the traffic impact from the proposed development is made through a comparison 
of the Background Conditions LOS (without the proposed hospital expansion) versus the Combined 
Conditions LOS (with the proposed hospital expansion).  
 
The capacity analysis at Washington Street and Jefferson Street revealed that the signalized intersection 
operates acceptably at an overall LOS C in the background and combined conditions during both the 
weekday morning and afternoon peak hours. 
 
The capacity analysis at Washington Street and Zwieback Street revealed that the signalized intersection 
operates efficiently at LOS A in the background and combined conditions during the weekday morning 
peak hour and operates efficiently at LOS B in the background and combined conditions during the 
afternoon peak hour. 
 
The capacity analysis at the unsignalized intersection of Washington Street and Lincoln Street and the 
proposed drop off loop exit only site drive #2 revealed that the northbound left turn movement onto 
Lincoln Street will continue to operate efficiently at LOS A and the westbound through/left turn 
movement from the proposed drop off loop exit will operate with some delay at LOS E in the 
background and combined conditions during both the weekday morning and afternoon peak hours. It 
should be noted that delays exiting the westbound approach from the drop off loop will occur primarily 
during the peak hours and any delayed vehicles will be queued at the end of the drop off loop and not 
impact traffic operations on Washington Street. Regular gaps in traffic on Washington Street are 
provided when the nearby traffic signals at Zweiback Street and Retreat Avenue change phase. These 
frequent gaps enable vehicles to safely exit from the drop off loop onto either Washington Street or 
Lincoln Street.  
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The capacity analysis at the unsignalized intersection of Washington Street and the proposed future 
CCMC Garage exit drive and the drop off loop enter only drive #1 revealed that the eastbound 
approach from the proposed garage exit will experience an acceptable LOS C operation and the 
southbound left turn into the proposed drop off loop entrance will experience an efficient LOS A 
operation in the combined condition during both the weekday morning and afternoon peak hours. 
 
The capacity analysis at Washington Street at Allen Place and existing Hospital Garage Drive revealed 
that the signalized intersection operates efficiently at LOS A in the background and combined 
conditions during the weekday morning peak hour and operates efficiently at LOS B in the background 
and combined conditions during the afternoon peak hour. 
 
The capacity analysis at Washington Street at Vernon Street and Retreat Avenue revealed that the 
signalized intersection operates with at LOS F with some vehicle delays under background and 
combined conditions during the morning peak hour. In the afternoon peak hour, the intersection 
experiences LOS E operations under both background and combined conditions. The additional traffic 
from the proposed development expansion will have little impact to the overall intersection delays and 
volume to capacity ratios at the intersection. 
 
The capacity analysis at Seymour Street at Jefferson Street revealed that the signalized intersection 
operates acceptably at an overall LOS C in the background and combined conditions during both the 
weekday morning and afternoon peak hours. 
 
The capacity analysis at Seymour Street at Retreat Avenue revealed that the signalized intersection 
operates acceptably at an overall LOS C in the background and combined conditions during both the 
weekday morning and afternoon peak hours. 
 
The capacity analysis at Maple Avenue at Retreat Avenue revealed that the signalized intersection 
operates acceptably at an overall LOS C in the background and combined conditions during both the 
weekday morning and afternoon peak hours. 
 
The capacity analysis at Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 
revealed that the signalized intersection will continue to operate at an acceptable LOS C or LOS D 
operation under background and combined conditions during the weekday morning and afternoon peak 
hours, respectively. 
 
The capacity analysis at Main Street at Wyllys Street and Wethersfield Avenue revealed that the 
signalized intersection will continue to operate at an acceptable LOS D under background and 
combined conditions during the weekday morning and afternoon peak hours, respectively. 
 

5.4 Queue Analysis 

Background and Combined Condition 95th percentile (design) queue lengths were reviewed at each 
intersection in the study area. The 95th percentile (design) vehicle queue lengths represent the maximum 
queue lengths that can be expected at each of the critical approach lanes of the study area intersections. 
The queue lengths are provided in the Synchro capacity analysis worksheets, which are located in 
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Appendix C and D. Tables 5 and 6 of Appendix A provide a summary of the queue lengths for the critical 
lanes at each intersection.  
 
The results of the queue analysis indicate that the proposed hospital expansion will have minimal 
increases in queue lengths (three vehicle lengths or less) on all study area intersection approach lanes 
during both peak hours. At the majority of the intersection approaches, sufficient lane storage lengths 
exist to accommodate both background and combined condition queues. The analysis did reveal some 
individual intersection approach queues within the study area that currently exceed their available lane 
storages in the existing condition peak hours however the projected queue increases at these locations as 
a result of the additional hospital traffic are negligible. 
 
At the proposed drop off loop exit on Washington Street, queue lengths are projected to be 
approximately one vehicle length during the morning peak hour and up to two vehicle lengths in the 
afternoon peak hour. At the future parking garage exit on Washington Street, queue lengths are 
projected to be approximately one vehicle length during the morning peak hour and up to three vehicle 
lengths in the afternoon peak hour.  
 
It should be noted that the proposed drop off loop exit will be located approximately 200 feet south of 
the signalized intersection of Washington Street at Zwieback Street and northbound queues from the 
signalized intersection may occasionally reach the exit only site driveway. However, blockages are 
anticipated to be infrequent and will primarily occur during the peak hours. The queues on Washington 
Street regularly clear when the adjacent traffic signal at Zweiback Street changes phase and gaps in 
traffic are subsequently provided to enable vehicles to turn out of the site. The recommendation to 
provide a dedicated bus pull off area and eliminate off peak hour on street parking on Washington Street 
adjacent to the site frontage will aid in clearing up the right northbound lane for vehicle travel and 
queueing. This additional travel lane storage capacity will serve to reduce the northbound queueing on 
Washington Street at the Zweiback Street signal. “Do Not Block the Box” pavement markings and 
signage should also be considered on Washington Street northbound to discourage vehicles from 
queueing across the intersection.  
 

6 Conclusions & Recommendations 
The purpose of preparing a Traffic Impact Study is to identify the impact of the proposed hospital 
expansion site generated traffic. The study efforts have indicated that the hospital expansion will 
generate up to 292 trips (196 entering, 96 exiting) during the weekday morning peak hour and up to 281 
trips (98 entering, 183 exiting) during the weekday afternoon peak hour. 
 
The capacity analysis revealed that none of the study area intersections will experience a decrease in 
intersection LOS as a result of the proposed hospital expansion traffic. 
 
Upon review of the queue analysis, the proposed hospital expansion will have minimal increases in 
queue lengths (three vehicle lengths or less) on all study area intersection approach lanes during both 
peak hours. At the majority of the intersection approaches, sufficient lane storage lengths exist to 
accommodate both background and combined condition queues. The analysis did reveal some 
individual intersection approach queues within the study area that currently exceed their available lane 
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storages in the existing condition peak hours however the projected queue increases at these locations as 
a result of the additional hospital traffic are negligible. 
 
In order to improve the safety and efficiency of vehicular and pedestrian traffic at the study area 
intersections in the future, CTDOT will be completing two traffic signal control upgrade projects in the 
City of Hartford to improve signal coordination and replace antiquated equipment along several 
roadway corridors. The traffic signal upgrades include new controllers, video detection to improve 
traffic management, and the ability to support ATMS communications to traffic signal controllers and 
other traffic management devices. 
 
Review of the most recent three years of available crash data provided by the University of Connecticut 
Crash Data Repository indicated crash patterns that are not uncommon for urban intersections. The 
proposed hospital expansion traffic is not expected to exacerbate existing crash patterns or negatively 
impact overall traffic safety within the study area. The proposed improvements on Washington Street as 
part of this project along with the substantial traffic control system improvements proposed by two 
State projects underway will improve the safety of traffic operations within the study area in the future.   
 
CCMC site access on Washington Street is proposed through a new drop off loop at the building 
entrance with one entrance only drive and one exit only drive (opposite Lincoln Street) proposed on the 
east side of Washington Street. Future access to a proposed 950 space parking garage across Washington 
Street on the 289 Washington Street parcel will be provided via an entrance only driveway on Lincoln 
Street and an exit only driveway on Washington Street opposite the proposed entrance to the drop off 
loop. The garage will be connected to the medical center via a pedestrian walk bridge extending over 
Washington Street to allow for pedestrians to access the medical center. An at grade pedestrian 
crosswalk with push button actuation and a rectangular rapid-flashing beacon are also proposed on 
Washington Street, directly under the pedestrian walk bridge, to allow commuters from the first floor of 
the parking garage to cross the roadway directly and access the medical center.  
 
The new drop off loop on Washington Street will include valet service and be used primarily for routine 
medical visits. The exit drive from the drop off loop will be located opposite Lincoln Street and provide 
one combined through/left turn lane and one dedicated right turn lane. From the drop off loop exit, 
visitors and valet drivers are able to cross directly onto Lincoln Street to access the parking garage 
entrance. Similarly, the exit drive to the parking garage will align with the entrance to the drop off loop 
allowing easy return access for patient pick-ups. 
 
A second drop-off area, currently located on the south side of Zweiback Street, will continue to be 
maintained by CCMC with vehicle drop off/pick up spaces and valet service provided. This second 
drop off loop will be used primarily for emergency department services in the proposed condition.  
 
Sight lines and intersection safety were reviewed at the proposed drop off loop exit on Washington 
Street opposite Lincoln Street. Field measurements revealed that sufficient intersection sight distance 
exists for vehicles looking right (north) and left (south) to allow for safe egress from the drop off loop 
upon the relocation of the CTtransit bus stop to the north of the site driveway into a dedicated pull off 
area and removal of the off-peak hour restricted parking along the site frontage on the east side of 
Washington Street. These improvements will also free up the right northbound travel lane for use during 
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the peak hours and serve to reduce northbound queuing on Washington Street at the Zweiback Street 
traffic signal. 
 
In summary, the following off-site improvements are recommended to safely accommodate the 
additional vehicular and pedestrian traffic generated by the hospital expansion: 
 

1. Relocate the on-street CTtransit bus stop on the east side of Washington Street into a dedicated 
bus pull off area between Zweiback Street and the proposed exit to the drop off loop. 

2. Eliminate the restricted on-street parking on the east side of Washington Street along the site 
frontage and between the proposed drop off loop entrance and exit. 

3. Consider “Do Not Block the Box” pavement markings and signage on Washington Street 
northbound at the intersection of Lincoln Street and the proposed drop off loop exit to 
discourage northbound traffic from queuing through the intersection during peak hours. 

4. Provide a pedestrian bridge over Washington Street connecting the proposed parking garage 
and expanded CCMC facility. 

5. Provide a new at grade crosswalk with push button actuation and flashing beacons on 
Washington Street on the south side of the Lincoln Street/drop off loop exit intersection.  

 
Based on the results of the foregoing analysis and upon inclusion of the recommendations outlined 
above, it is the professional opinion of Fuss & O'Neill, Inc. that the proposed Connecticut Children’s 
Medical Center expansion will not have a significant impact to traffic operations within the study area. 
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Appendix A 
 

Tables 
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Table 1 
 

Peak Hour Site Generated Traffic Volumes 
Connecticut Children’s Medical Center Expansion 

Hartford, Connecticut 
 

   

191,442 sq. ft. Hospital Expansion Total Trips Trips Entering Trips Exiting 
Morning Peak Hour 292 196 96 

Afternoon Peak Hour 281 98 183 
 

Note: Trip generation based on Rate per Land use Code 610 (Hospital), as published in Trip Generation, 11th Edition, 
2021. Trip generation rates above were conservatively calculated for 193,000 SF of building area. 
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Table 2 
 

Intersection Crash Data Summary 
Connecticut Children’s Medical Center Expansion 

Hartford, Connecticut 
 

 

 
Intersections/Road Segments 

Crashes Per Year 

2019 2020 2021 Average/Year 

Washington Street at Jefferson Street 25* 16 6 16 

Washington Street at Zwieback Street 5 14 3 7 

Washington Street at Lincoln Street 9 2 1 4 

Washington Street at Allen Place 5 11 0 5 

Washington Street at Vernon Street and Retreat Avenue 17 9 5 10 

Seymour Street at Jefferson Street 19 8 6 11 

Seymour Street at Retreat Avenue 6 3 2 4 

Maple Avenue at Retreat Avenue 13 8 8 10 

Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 14 12 5 10 

Main Street at Wyllys Street and Wethersfield Avenue 27 26 10 21 
 
*Values indicated are number of crashes within 200 feet of each intersection during time period shown. 
  Data provided by the Connecticut Department of Transportation via the UConn Crash Data Repository. 
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Table 3 
 

Unsignalized Intersection Level Of Service Summary 
Connecticut Children’s Medical Center Expansion 

Hartford, Connecticut 
 

 
Two-Way Stop Controlled Intersections 
(Critical Movements) 

2026 Weekday Morning 
Peak Hour 

2026 Weekday Afternoon 
Peak Hour 

Background Combined Background Combined 

Washington Street at Lincoln Street and Site Drive #2 (Drop off loop exit)     

NB Left Turn LOS A* LOS A LOS A LOS A 

WB Through/Left Turn N/A LOS E N/A LOS E 

Washington Street at CCMC Parking Garage Exit Only Drive and Site Drive #1 
(Drop off loop entrance)     

EB Approach N/A LOS C N/A LOS C 

SB Left Turn N/A LOS A N/A LOS A 
 

*Values indicated are critical movement Level of Service (LOS) 
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Table 4 
 

Signalized Intersection Level of Service Summary 
Connecticut Children’s Medical Center 

Hartford, Connecticut 
 

 
Signalized Intersections 
 

2026 Weekday Morning 
Peak Hour 

2026 Weekday Afternoon 
Peak Hour 

Background Combined Background Combined 

Washington Street at Jefferson Street 0.39/LOS C* 0.46/LOS C 0.50/LOS C 0.57/LOS C 

EB Approach LOS D LOS C LOS D LOS D 

WB Approach LOS D LOS E LOS E LOS E 

NB Approach LOS C LOS C LOS A LOS A 

SB Approach LOS A LOS B LOS B LOS B 

Washington Street at Zwieback Street 0.27/LOS A 0.30/LOS A 0.33/LOS B 0.37/LOS B 

EB Approach LOS D LOS D LOS D LOS D 

WB Approach LOS C LOS C LOS D LOS D 

NB Approach LOS A LOS A LOS A LOS A 

SB Approach LOS A LOS A LOS A LOS A 

Washington Street at Allen Place and Hospital Garage Drive 0.33/LOS A 0.37/LOS A 0.35/LOS B 0.37/LOS B 

EB Approach LOS D LOS D LOS F LOS F 

WB Approach LOS C LOS C LOS D LOS D 

NB Approach LOS A LOS A LOS A LOS A 
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Signalized Intersections 
 

2026 Weekday Morning 
Peak Hour 

2026 Weekday Afternoon 
Peak Hour 

Background Combined Background Combined 

SB Approach LOS A LOS A LOS A LOS A 

Washington Street at Vernon Street and Retreat Avenue 1.35/LOS F 1.40/LOS F 0.81/LOS E 0.88/LOS E 

EB Approach LOS F LOS F LOS D LOS D 

WB Approach LOS F LOS F LOS D LOS D 

NB Approach LOS F LOS F LOS F LOS F 

SB Approach LOS F LOS F LOS E LOS E 

Seymour Street at Jefferson Street 0.42/LOS C 0.45/LOS C 0.53/LOS C 0.58/LOS C 

EB Approach LOS C LOS D LOS C LOS C 

WB Approach LOS B LOS C LOS B LOS B 

NB Approach LOS B LOS B LOS C LOS C 

Seymour Street at Retreat Avenue and IOL Drive 0.48/LOS C 0.50/LOS C 0.43/LOS C 0.43/LOS C 

EB Approach LOS C LOS C LOS C LOS C 

WB Approach LOS C LOS C LOS C LOS C 

NB Approach LOS C LOS C LOS C LOS C 

SB Approach LOS C LOS C LOS C LOS C 

Maple Avenue at Retreat Avenue 0.39/LOS C 0.39/LOS C 0.51/LOS C 0.52/LOS C 

EB Approach LOS D LOS D LOS D LOS D 

NB Approach LOS A LOS A LOS B LOS B 
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Signalized Intersections 
 

2026 Weekday Morning 
Peak Hour 

2026 Weekday Afternoon 
Peak Hour 

Background Combined Background Combined 

SB Approach LOS D LOS D LOS C LOS C 

Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street 0.62/LOS C 0.64/LOS C 0.62/LOS D 0.65/LOS D 

EB Approach LOS D LOS D LOS E LOS D 

WB Approach LOS C LOS C LOS D LOS D 

NB Approach LOS C LOS C LOS B LOS C 

SB Approach LOS D LOS D LOS C LOS D 

Main Street at Wyllys Street and Wethersfield Avenue 0.58/LOS D 0.60/LOS D 0.66/LOS D 0.68/LOS D 

EB Approach LOS D LOS D LOS D LOS D 

WB Approach LOS C LOS C LOS C LOS C 

NB Approach LOS C LOS C LOS D LOS D 

SB Approach LOS D LOS D LOS D LOS D 
 
*Values indicated are intersection v/c Ratio/LOS 
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Table 5 
 

Weekday Morning Peak Hour Queue Length Summary 
Connecticut Children’s Medical Center 

Hartford, Connecticut 
 

 
 

Intersection 
 

Approach Lane 

 
2026 

Background 
Queue 

 
2026 

Combined 
Queue 

 
Available 
Storage 

Washington Street at Jefferson Street EB Through/Left/Right Turn  
WB Through/Left/Right Turn  
NB Through/Left/Right Turn 
SB Through/Left/Right Turn 

120 Feet 
105 Feet 
110 Feet 
130 Feet 

120 Feet 
130 Feet 
100 Feet 
145 Feet 

>1,000 Feet 
430 Feet 
365 Feet 
215 Feet 

Washington Street at Zwieback Street EB Through/Left/Right Turn 
WB Through/Left Turn 

WB Right Turn  
NB Left Turn 

NB Through/Right Turn 
SB Left Turn 

SB Through/Right Turn 

70 Feet 
50 Feet 
10 Feet 
20 Feet 
90 Feet 
25 Feet 
45 Feet 

70 Feet 
50 Feet 
10 Feet 
25 Feet 
125 Feet 
25 Feet 
60 Feet 

>70 Feet 
175 Feet 
175 Feet 
55 Feet 
565 Feet 
255 Feet 
365 Feet 

Washington Street at Lincoln Street 
and Site Drive #2 

WB Through/Left Turn 
NB Left Turn 

N/A 
5 Feet 

30 Feet 
10 Feet 

>80 Feet 
360 Feet 

Washington Street at CCMC Parking 
Garage and Site Drive #1 

EB Left/Right Turn 
SB Left Turn 

N/A 
N/A 

25 Feet 
0 Feet 

>50 Feet 
270 Feet 

Washington Street at Allen Place EB Through/Left/Right Turn  
WB Left Turn  

WB Through/Right Turn 
NB Through/Left/Right Turn 

SB Through/Left Turn  

105 Feet 
25 Feet 
40 Feet 
25 Feet 
25 Feet 

105 Feet 
25 Feet 
40 Feet 
30 Feet 
35 Feet 

>1,000 Feet 
50 Feet 

>165 Feet 
270 Feet 
565 Feet 
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Intersection 
 

Approach Lane 

 
2026 

Background 
Queue 

 
2026 

Combined 
Queue 

 
Available 
Storage 

Washington Street at Vernon Street 
and Retreat Avenue 

EB Left Turn  
EB Through/Right Turn  

WB Left Turn 
WB Through/Right Turn 

WB Right Turn 
NB Through/Left/Right Turn 
SB Through/Left/Right Turn 

60 Feet 
215 Feet 
180 Feet 
155 Feet 
30 Feet 
230 Feet 
215 Feet 

60 Feet 
215 Feet 
180 Feet 
155 Feet 
40 Feet 
285 Feet 
245 Feet 

85 Feet 
>1,000 Feet 

90 Feet 
540 Feet 
90 Feet 
355 Feet 
270 Feet 

Seymour Street at Jefferson Street EB Through/Left/Right Turn 
WB Left Turn 

WB Through/Right Turn 
NB Through/Left Turn 

NB Right Turn 

215 Feet 
145 Feet 
120 Feet 
45 Feet 
70 Feet 

260 Feet 
145 Feet 
155 Feet 
45 Feet 
70 Feet 

435 Feet 
355 Feet 
120 Feet 
275 Feet 
275 Feet 

Seymour Street at Retreat Avenue EB Left Turn 
EB Through/Right Turn 

WB Left Turn 
WB Through/Right Turn 

NB Through/Left/Right Turn 
SB Through/Left/Right Turn 

85 Feet 
215 Feet 
125 Feet 
360 Feet 
30 Feet 
110 Feet 

85 Feet 
220 Feet 
130 Feet 
420 Feet 
30 Feet 
110 Feet 

50 Feet 
560 Feet 
50 Feet 
650 Feet 
70 Feet 
400 Feet 

Maple Avenue at Retreat Avenue EB Left/Right Turn 
NB Through/Left Turn 

SB Through 
SB Left Turn 

150 Feet 
170 Feet 
280 Feet 
340 Feet 

155 Feet 
175 Feet 
280 Feet 
340 Feet 

610 Feet 
800 Feet 
155 Feet 
 155 Feet 

Main Street at Jefferson Street/Wyllys 
Street/Maple Avenue/Congress 
Street 

EB Through/Left/Right Turn 
WB Left Turn 

WB Through/Right Turn 
NB Through/Left Turn 

NB Right Turn 
SB Through/Left/Right Turn 

105 Feet 
555 Feet 
400 Feet 
150 Feet 
310 Feet 
135 Feet 

120 Feet 
560 Feet 
475 Feet 
160 Feet 
315 Feet 
145 Feet 

560 Feet 
195 Feet 
195 Feet 
145 Feet 
145 Feet 
525 Feet 
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Intersection 
 

Approach Lane 

 
2026 

Background 
Queue 

 
2026 

Combined 
Queue 

 
Available 
Storage 

Main Street at Wyllys Street and 
Wethersfield Avenue 

EB Through/Left/Right Turn 
WB Through/Left/Right Turn 

NB Left Turn 
NB Through/Right Turn 

SB Left Turn 
SB Through/Right Turn 

190 Feet 
260 Feet 
100 Feet 
315 Feet 
50 Feet 
200 Feet 

200 Feet 
280 Feet 
100 Feet 
315 Feet 
50 Feet 
200 Feet 

195 Feet 
355 Feet 
170 Feet 
385 Feet 
365 Feet 
365 Feet 

 NOTE:  Values indicated represent 95th percentile (design) vehicle queue lengths. Values are rounded to the nearest 5 feet. 
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Table 6 
 

Weekday Afternoon Peak Hour Queue Length Summary 
Connecticut Children’s Medical Center 

Hartford, Connecticut 
 

 
 

Intersection 
 

Approach Lane 

 
2026 

Background 
Queue 

 
2026 

Combined 
Queue 

 
Available 
Storage 

Washington Street at Jefferson Street EB Through/Left/Right Turn  
WB Through/Left/Right Turn  
NB Through/Left/Right Turn 
SB Through/Left/Right Turn 

130 Feet 
215 Feet 
80 Feet 
120 Feet 

130 Feet 
240 Feet 
85 Feet 
125 Feet 

>1,000 Feet 
430 Feet 
365 Feet 
215 Feet 

Washington Street at Zwieback 
Street 

EB Through/Left/Right Turn 
WB Through/Left Turn 

WB Right Turn  
NB Left Turn 

NB Through/Right Turn 
SB Left Turn 

SB Through/Right Turn 

35 Feet 
130 Feet 
55 Feet 
10 Feet 
75 Feet 
15 Feet 
35 Feet 

35 Feet 
130 Feet 
55 Feet 
10 Feet 
100 Feet 
15 Feet 
45 Feet 

>70 Feet 
175 Feet 
175 Feet 
55 Feet 
565 Feet 
255 Feet 
365 Feet 

Washington Street at Lincoln Street 
and Site Drive #2 

WB Through/Left Turn 
NB Left Turn 

N/A 
5 Feet 

50 Feet 
5 Feet 

>80 Feet 
360 Feet 

Washington Street at CCMC Parking 
Garage and Site Drive #1 

EB Left/Right Turn 
SB Left Turn 

N/A 
N/A 

70 Feet 
5 Feet 

>50 Feet 
270 Feet 

Washington Street at Allen Place EB Through/Left/Right Turn  
WB Left Turn  

WB Through/Right Turn 
NB Through/Left/Right Turn 

SB Through/Left Turn  

145 Feet 
75 Feet 
75 Feet 
95 Feet 
5 Feet 

145 Feet 
75 Feet 
75 Feet 
95 Feet 
25 Feet 

>1,000 Feet 
50 Feet 

>165 Feet 
270 Feet 
565 Feet 
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Intersection 
 

Approach Lane 

 
2026 

Background 
Queue 

 
2026 

Combined 
Queue 

 
Available 
Storage 

Washington Street at Vernon Street 
and Retreat Avenue 

EB Left Turn  
EB Through/Right Turn  

WB Left Turn 
WB Through/Right Turn 

WB Right Turn 
NB Through/Left/Right Turn 
SB Through/Left/Right Turn 

110 Feet 
405 Feet 
135 Feet 
310 Feet 
50 Feet 
150 Feet 
215 Feet 

120 Feet 
440 Feet 
135 Feet 
315 Feet 
55 Feet 
140 Feet 
250 Feet 

85 Feet 
>1,000 Feet 

90 Feet 
540 Feet 
90 Feet 
355 Feet 
270 Feet 

Seymour Street at Jefferson Street EB Through/Left/Right Turn 
WB Left Turn 

WB Through/Right Turn 
NB Through/Left Turn 

NB Right Turn 

220 Feet 
75 Feet 
175 Feet 
160 Feet 
235 Feet 

275 Feet 
75 Feet 
190 Feet 
160 Feet 
235 Feet 

435 Feet 
355 Feet 
120 Feet 
275 Feet 
275 Feet 

Seymour Street at Retreat Avenue EB Left Turn 
EB Through/Right Turn 

WB Left Turn 
WB Through/Right Turn 

NB Through/Left/Right Turn 
SB Through/Left/Right Turn 

55 Feet 
245 Feet 
35 Feet 
310 Feet 
90 Feet 
160 Feet 

55 Feet 
260 Feet 
35 Feet 
320 Feet 
90 Feet 
160 Feet 

50 Feet 
560 Feet 
50 Feet 
650 Feet 
70 Feet 
400 Feet 

Maple Avenue at Retreat Avenue EB Left/Right Turn 
NB Through/Left Turn 

SB Through 
SB Left Turn 

325 Feet 
130 Feet 
465 Feet 
75 Feet 

340 Feet 
135 Feet 
475 Feet 
80 Feet 

610 Feet 
800 Feet 
155 Feet 
 155 Feet 

Main Street at Jefferson 
Street/Wyllys Street/Maple 
Avenue/Congress Street 

EB Through/Left/Right Turn 
WB Left Turn 

WB Through/Right Turn 
NB Through/Left Turn 

NB Right Turn 
SB Through/Left/Right Turn 

275 Feet 
335 Feet 
325 Feet 
230 Feet 
265 Feet 
165 Feet 

335 Feet 
335 Feet 
360 Feet 
260 Feet 
265 Feet 
170 Feet 

560 Feet 
195 Feet 
195 Feet 
145 Feet 
145 Feet 
525 Feet 



 
 

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\TIS\(00) TL_TIS_20220623.docx  

 
 

Intersection 
 

Approach Lane 

 
2026 

Background 
Queue 

 
2026 

Combined 
Queue 

 
Available 
Storage 

Main Street at Wyllys Street and 
Wethersfield Avenue 

EB Through/Left/Right Turn 
WB Through/Left/Right Turn 

NB Left Turn 
NB Through/Right Turn 

SB Left Turn 
SB Through/Right Turn 

315 Feet 
210 Feet 
120 Feet 
370 Feet 
55 Feet 
255 Feet 

355 Feet 
220 Feet 
120 Feet 
370 Feet 
55 Feet 
255 Feet 

195 Feet 
355 Feet 
170 Feet 
385 Feet 
365 Feet 
365 Feet 

 NOTE:  Values indicated represent 95th percentile (design) vehicle queue lengths. Values are rounded to the nearest 5 feet. 
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FIGURE 2:  2022 EXISTING TRAFFIC VOLUMES
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FIGURE 3:  2026 BACKGROUND TRAFFIC VOLUMES
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FIGURE 4A:  AM SITE GENERATED TRAFFIC ARRIVAL/DEPARTURE DISTRIBUTION
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FIGURE 4B:  PM SITE GENERATED TRAFFIC ARRIVAL/DEPARTURE DISTRIBUTION
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FIGURE 5:  SITE GENERATED TRAFFIC VOLUMES
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FIGURE 6:  2026 COMBINED TRAFFIC VOLUMES
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Intersection Capacity Analysis Worksheets 
2026 Background Traffic Volumes 

Weekday Morning Peak Hour 



Lanes, Volumes, Timings 2026 Background Conditions

1: Washington St & Jefferson St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 95 26 92 53 52 13 356 138 124 393 16

Future Volume (vph) 9 95 26 92 53 52 13 356 138 124 393 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.973 0.960 0.959 0.996

Flt Protected 0.996 0.977 0.999 0.989

Satd. Flow (prot) 0 1731 0 0 3180 0 0 3338 0 0 3427 0

Flt Permitted 0.966 0.696 0.937 0.713

Satd. Flow (perm) 0 1679 0 0 2265 0 0 3130 0 0 2471 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 12 65 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 567 531 459 319

Travel Time (s) 12.9 12.1 10.4 7.3

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 6% 10% 7% 8% 4% 0% 4% 3% 6% 3% 5%

Adj. Flow (vph) 10 102 28 99 57 56 14 383 148 133 423 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 140 0 0 212 0 0 545 0 0 573 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 15.0 15.0 5.0

Minimum Split (s) 15.0 15.0 15.0 15.0 20.0 20.0 9.0

Total Split (s) 23.0 23.0 23.0 23.0 36.0 36.0 14.0

Total Split (%) 25.6% 25.6% 25.6% 25.6% 40.0% 40.0% 15.6%

Maximum Green (s) 18.0 18.0 18.0 18.0 31.0 31.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 13.6 13.6 45.3 56.6

Actuated g/C Ratio 0.15 0.15 0.50 0.63

v/c Ratio 0.53 0.62 0.34 0.34

Control Delay 39.0 55.6 20.0 8.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 39.0 55.6 20.0 8.6

LOS D E B A

Approach Delay 39.0 55.6 20.0 8.6



Lanes, Volumes, Timings 2026 Background Conditions

1: Washington St & Jefferson St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 2

Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 19%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 17

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay



Lanes, Volumes, Timings 2026 Background Conditions

1: Washington St & Jefferson St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D E B A

Queue Length 50th (ft) 68 68 77 41

Queue Length 95th (ft) 120 106 109 130

Internal Link Dist (ft) 487 451 379 239

Turn Bay Length (ft)

Base Capacity (vph) 345 453 1607 1681

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.41 0.47 0.34 0.34

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 45 (50%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 22.5 Intersection LOS: C

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     1: Washington St & Jefferson St



Lanes, Volumes, Timings 2026 Background Conditions

1: Washington St & Jefferson St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 4

Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis 2026 Background Conditions

1: Washington St & Jefferson St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 95 26 92 53 52 13 356 138 124 393 16

Future Volume (vph) 9 95 26 92 53 52 13 356 138 124 393 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 0.95 0.95 0.95

Frt 0.97 0.96 0.96 1.00

Flt Protected 1.00 0.98 1.00 0.99

Satd. Flow (prot) 1732 3182 3338 3424

Flt Permitted 0.97 0.70 0.94 0.71

Satd. Flow (perm) 1680 2267 3130 2471

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 10 102 28 99 57 56 14 383 148 133 423 17

RTOR Reduction (vph) 0 10 0 0 0 0 0 34 0 0 2 0

Lane Group Flow (vph) 0 130 0 0 212 0 0 511 0 0 571 0

Heavy Vehicles (%) 0% 6% 10% 7% 8% 4% 0% 4% 3% 6% 3% 5%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 13.6 13.6 42.9 53.2

Effective Green, g (s) 13.6 13.6 42.9 53.2

Actuated g/C Ratio 0.15 0.15 0.48 0.59

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 253 342 1491 1569

v/s Ratio Prot c0.04

v/s Ratio Perm 0.08 c0.09 0.16 c0.17

v/c Ratio 0.51 0.62 0.34 0.36

Uniform Delay, d1 35.2 35.8 14.7 9.6

Progression Factor 1.00 1.35 1.34 1.00

Incremental Delay, d2 1.8 3.3 0.6 0.1

Delay (s) 36.9 51.5 20.4 9.7

Level of Service D D C A

Approach Delay (s) 36.9 51.5 20.4 9.7

Approach LOS D D C A

Intersection Summary

HCM 2000 Control Delay 22.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings 2026 Background Conditions

2: Washington St & Dunkin' Dr/Zwieback St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 8 39 36 1 56 33 412 97 92 376 2

Future Volume (vph) 38 8 39 36 1 56 33 412 97 92 376 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 55 0 250 0

Storage Lanes 0 0 0 1 1 0 1 0

Taper Length (ft) 25 175 0 0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 0.938 0.850 0.971 0.999

Flt Protected 0.978 0.953 0.950 0.950

Satd. Flow (prot) 0 1743 0 0 1811 1599 1805 3389 0 1805 3468 0

Flt Permitted 0.850 0.717 0.506 0.405

Satd. Flow (perm) 0 1515 0 0 1362 1599 961 3389 0 770 3468 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 41 109 35 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 151 256 229 459

Travel Time (s) 3.4 5.8 5.2 10.4

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 4% 1% 0% 4% 0%

Adj. Flow (vph) 42 9 43 40 1 62 37 458 108 102 418 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 94 0 0 41 62 37 566 0 102 420 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Detector Phase 4 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 15.0 5.0 5.0 5.0

Minimum Split (s) 19.0 19.0 19.0 19.0 19.0 9.0 9.0 9.0

Total Split (s) 20.0 20.0 20.0 20.0 20.0 36.0 36.0 15.0

Total Split (%) 22.2% 22.2% 22.2% 22.2% 22.2% 40.0% 40.0% 16.7%

Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 32.0 32.0 11.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.0 15.0 15.0 53.9 53.9 63.0 67.8

Actuated g/C Ratio 0.17 0.17 0.17 0.60 0.60 0.70 0.75

v/c Ratio 0.33 0.18 0.17 0.06 0.28 0.16 0.16

Control Delay 23.7 34.6 2.8 7.0 5.2 4.3 3.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0



Lanes, Volumes, Timings 2026 Background Conditions

2: Washington St & Dunkin' Dr/Zwieback St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 14

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay



Lanes, Volumes, Timings 2026 Background Conditions

2: Washington St & Dunkin' Dr/Zwieback St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 23.7 34.6 2.8 7.0 5.2 4.3 3.1

LOS C C A A A A A

Approach Delay 23.7 15.4 5.3 3.3

Approach LOS C B A A

Queue Length 50th (ft) 26 20 0 4 28 14 36

Queue Length 95th (ft) 71 50 10 18 91 25 46

Internal Link Dist (ft) 71 176 149 379

Turn Bay Length (ft) 55 250

Base Capacity (vph) 303 242 373 575 2042 683 2560

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.31 0.17 0.17 0.06 0.28 0.15 0.16

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 47 (52%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.33

Intersection Signal Delay: 6.6 Intersection LOS: A

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Washington St & Dunkin' Dr/Zwieback St
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Fuss & O'Neill - TTL Synchro 10 Report
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 8 39 36 1 56 33 412 97 92 376 2

Future Volume (vph) 38 8 39 36 1 56 33 412 97 92 376 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.94 1.00 0.85 1.00 0.97 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1744 1812 1599 1805 3390 1805 3469

Flt Permitted 0.85 0.72 1.00 0.51 1.00 0.40 1.00

Satd. Flow (perm) 1514 1362 1599 962 3390 769 3469

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 42 9 43 40 1 62 37 458 108 102 418 2

RTOR Reduction (vph) 0 36 0 0 0 54 0 16 0 0 0 0

Lane Group Flow (vph) 0 58 0 0 41 8 37 550 0 102 420 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 4% 1% 0% 4% 0%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Actuated Green, G (s) 12.0 12.0 12.0 49.9 49.9 59.0 63.0

Effective Green, g (s) 12.0 12.0 12.0 49.9 49.9 59.0 63.0

Actuated g/C Ratio 0.13 0.13 0.13 0.55 0.55 0.66 0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 201 181 213 533 1879 608 2428

v/s Ratio Prot c0.16 0.02 c0.12

v/s Ratio Perm c0.04 0.03 0.01 0.04 0.09

v/c Ratio 0.29 0.23 0.04 0.07 0.29 0.17 0.17

Uniform Delay, d1 35.2 34.9 34.0 9.3 10.7 5.8 4.6

Progression Factor 1.00 1.00 1.00 0.51 0.44 0.64 0.56

Incremental Delay, d2 0.8 0.6 0.1 0.2 0.4 0.1 0.0

Delay (s) 36.0 35.5 34.1 5.0 5.1 3.8 2.6

Level of Service D D C A A A A

Approach Delay (s) 36.0 34.6 5.1 2.8

Approach LOS D C A A

Intersection Summary

HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 31 542 442 35

Future Volume (vph) 0 0 31 542 442 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 0.95 0.95 0.95 0.95

Frt 0.989

Flt Protected 0.997

Satd. Flow (prot) 0 0 0 3463 3466 0

Flt Permitted 0.997

Satd. Flow (perm) 0 0 0 3463 3466 0

Link Speed (mph) 30 30 30

Link Distance (ft) 1165 416 229

Travel Time (s) 26.5 9.5 5.2

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Heavy Vehicles (%) 0% 0% 3% 4% 3% 3%

Adj. Flow (vph) 0 0 36 623 508 40

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 659 548 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 0 31 542 442 35

Future Volume (Veh/h) 0 0 31 542 442 35

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 0 0 36 623 508 40

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 416 229

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 912 274 548

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 694 178 462

tC, single (s) 6.8 6.9 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 97

cM capacity (veh/h) 358 812 1052

Direction, Lane # NB 1 NB 2 SB 1 SB 2

Volume Total 244 415 339 209

Volume Left 36 0 0 0

Volume Right 0 0 0 40

cSH 1052 1700 1700 1700

Volume to Capacity 0.03 0.24 0.20 0.12

Queue Length 95th (ft) 3 0 0 0

Control Delay (s) 1.5 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.6 0.0

Approach LOS

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 27 34 16 5 82 29 416 32 100 306 19

Future Volume (vph) 56 27 34 16 5 82 29 416 32 100 306 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.961 0.859 0.990 0.993

Flt Protected 0.977 0.950 0.997 0.988

Satd. Flow (prot) 0 1737 0 1805 1632 0 0 3435 0 0 3416 0

Flt Permitted 0.797 0.612 0.903 0.725

Satd. Flow (perm) 0 1417 0 1163 1632 0 0 3111 0 0 2506 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 27 96 9 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1133 193 356 416

Travel Time (s) 25.8 4.4 8.1 9.5

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Heavy Vehicles (%) 2% 0% 6% 0% 0% 0% 4% 4% 0% 0% 5% 2%

Adj. Flow (vph) 66 32 40 19 6 96 34 489 38 118 360 22

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 138 0 19 102 0 0 561 0 0 500 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Detector Phase 3 3 3 3 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 15.0 15.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 20.0 20.0 8.0

Total Split (s) 40.0 40.0 40.0 40.0 36.0 36.0 14.0

Total Split (%) 44.4% 44.4% 44.4% 44.4% 40.0% 40.0% 15.6%

Maximum Green (s) 35.0 35.0 35.0 35.0 31.0 31.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None C-Max C-Max None

Walk Time (s) 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 1.0 1.0 1.0 1.0

Pedestrian Calls (#/hr) 14 14 14 14

Act Effct Green (s) 11.6 11.6 11.6 58.0 65.4

Actuated g/C Ratio 0.13 0.13 0.13 0.64 0.73

v/c Ratio 0.67 0.13 0.35 0.28 0.26

Control Delay 45.1 34.3 11.6 2.3 2.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 45.1 34.3 11.6 2.3 2.4

LOS D C B A A

Approach Delay 45.1 15.2 2.3 2.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D B A A

Queue Length 50th (ft) 61 10 3 12 20

Queue Length 95th (ft) 106 26 39 m25 25

Internal Link Dist (ft) 1053 113 276 336

Turn Bay Length (ft)

Base Capacity (vph) 567 452 693 2007 2010

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.24 0.04 0.15 0.28 0.25

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 45 (50%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 8.0 Intersection LOS: A

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Washington St & Allen Pl/Hospital Garage Dr
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 27 34 16 5 82 29 416 32 100 306 19

Future Volume (vph) 56 27 34 16 5 82 29 416 32 100 306 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.96 1.00 0.86 0.99 0.99

Flt Protected 0.98 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1736 1805 1632 3434 3418

Flt Permitted 0.80 0.61 1.00 0.90 0.72

Satd. Flow (perm) 1417 1163 1632 3110 2507

Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Adj. Flow (vph) 66 32 40 19 6 96 34 489 38 118 360 22

RTOR Reduction (vph) 0 24 0 0 84 0 0 3 0 0 2 0

Lane Group Flow (vph) 0 114 0 19 18 0 0 558 0 0 498 0

Heavy Vehicles (%) 2% 0% 6% 0% 0% 0% 4% 4% 0% 0% 5% 2%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Actuated Green, G (s) 11.6 11.6 11.6 58.0 64.4

Effective Green, g (s) 11.6 11.6 11.6 58.0 64.4

Actuated g/C Ratio 0.13 0.13 0.13 0.64 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 182 149 210 2004 1858

v/s Ratio Prot 0.01 c0.02

v/s Ratio Perm c0.08 0.02 c0.18 0.17

v/c Ratio 0.63 0.13 0.09 0.28 0.27

Uniform Delay, d1 37.2 34.7 34.5 6.9 4.5

Progression Factor 1.00 1.00 1.00 0.27 0.64

Incremental Delay, d2 4.8 0.1 0.1 0.2 0.0

Delay (s) 42.0 34.9 34.6 2.1 2.9

Level of Service D C C A A

Approach Delay (s) 42.0 34.6 2.1 2.9

Approach LOS D C A A

Intersection Summary

HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 99 52 123 63 128 22 377 0 165 237 28

Future Volume (vph) 39 99 52 123 63 128 22 377 0 165 237 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 0.95

Frt 0.948 0.850 0.990

Flt Protected 0.950 0.950 0.982 0.997 0.981

Satd. Flow (prot) 1770 1760 0 1453 1635 1538 0 3532 0 0 3360 0

Flt Permitted 0.679 0.093 0.295 0.885 0.671

Satd. Flow (perm) 1265 1760 0 142 491 1538 0 3136 0 0 2298 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 23 170 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1103 186 140 356

Travel Time (s) 25.1 4.2 3.2 8.1

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Heavy Vehicles (%) 2% 2% 3% 18% 3% 5% 0% 2% 8% 2% 6% 4%

Adj. Flow (vph) 46 116 61 145 74 151 26 444 0 194 279 33

Shared Lane Traffic (%) 29%

Lane Group Flow (vph) 46 177 0 103 116 151 0 470 0 0 506 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Detector Phase 5 5 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 10.0 10.0 5.0

Minimum Split (s) 11.0 11.0 12.0 12.0 12.0 15.0 15.0 9.0

Total Split (s) 11.0 11.0 31.0 31.0 31.0 18.0 18.0 9.0

Total Split (%) 12.2% 12.2% 34.4% 34.4% 34.4% 20.0% 20.0% 10.0%

Maximum Green (s) 7.0 7.0 26.0 26.0 26.0 13.0 13.0 5.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None None C-Max C-Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 7.0 7.0 42.8 42.8 42.8 13.0 19.0

Actuated g/C Ratio 0.08 0.08 0.48 0.48 0.48 0.14 0.21

v/c Ratio 0.47 1.12 1.54 0.50 0.18 1.04 0.92

Control Delay 56.1 143.5 324.9 30.4 3.4 92.3 56.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 56.1 143.5 324.9 30.4 3.4 92.3 56.4

LOS E F F C A F E

Approach Delay 125.4 101.3 92.3 56.4
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 23%

Maximum Green (s) 17.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0

Pedestrian Calls (#/hr) 12

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F F F E

Queue Length 50th (ft) 26 ~104 ~83 41 0 ~153 101

Queue Length 95th (ft) #58 #216 #178 #154 28 #230 #217

Internal Link Dist (ft) 1023 106 60 276

Turn Bay Length (ft)

Base Capacity (vph) 98 158 67 233 820 452 549

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.47 1.12 1.54 0.50 0.18 1.04 0.92

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 22 (24%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.54

Intersection Signal Delay: 87.6 Intersection LOS: F

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Vernon St/Retreat Ave & Washington St



Lanes, Volumes, Timings 2026 Background Conditions

5: Vernon St/Retreat Ave & Washington St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 19

Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 99 52 123 63 128 22 377 0 165 237 28

Future Volume (vph) 39 99 52 123 63 128 22 377 0 165 237 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 0.98 1.00 1.00 0.98

Satd. Flow (prot) 1770 1761 1453 1635 1538 3533 3362

Flt Permitted 0.68 1.00 0.09 0.30 1.00 0.89 0.67

Satd. Flow (perm) 1264 1761 143 491 1538 3137 2299

Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Adj. Flow (vph) 46 116 61 145 74 151 26 444 0 194 279 33

RTOR Reduction (vph) 0 21 0 0 0 79 0 0 0 0 6 0

Lane Group Flow (vph) 46 156 0 103 116 72 0 470 0 0 500 0

Heavy Vehicles (%) 2% 2% 3% 18% 3% 5% 0% 2% 8% 2% 6% 4%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Actuated Green, G (s) 7.0 7.0 42.8 42.8 42.8 9.8 14.8

Effective Green, g (s) 7.0 7.0 42.8 42.8 42.8 9.8 14.8

Actuated g/C Ratio 0.08 0.08 0.48 0.48 0.48 0.11 0.16

Clearance Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 98 136 68 233 731 341 437

v/s Ratio Prot c0.09 c0.06

v/s Ratio Perm 0.04 c0.72 0.24 0.05 c0.15 0.12

v/c Ratio 0.47 1.15 1.51 0.50 0.10 1.38 1.14

Uniform Delay, d1 39.7 41.5 23.6 16.2 13.0 40.1 37.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Incremental Delay, d2 1.3 121.6 293.2 0.6 0.0 187.7 88.7

Delay (s) 41.0 163.1 316.8 16.8 13.0 227.8 126.0

Level of Service D F F B B F F

Approach Delay (s) 137.9 98.8 227.8 126.0

Approach LOS F F F F

Intersection Summary

HCM 2000 Control Delay 151.8 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.35

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 197 96 272 191 32 24 15 69 0 0 0

Future Volume (vph) 53 197 96 272 191 32 24 15 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.963 0.978 0.850

Flt Protected 0.992 0.950 0.970

Satd. Flow (prot) 0 1730 0 1805 1732 0 0 1843 1615 0 0 0

Flt Permitted 0.916 0.384 0.970

Satd. Flow (perm) 0 1598 0 730 1732 0 0 1843 1615 0 0 0

Right Turn on Red No No No Yes

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 531 1134 467 822

Travel Time (s) 12.1 25.8 10.6 18.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 6% 7% 0% 0% 7% 9% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 56 207 101 286 201 34 25 16 73 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 364 0 286 235 0 0 41 73 0 0 0

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Detector Phase 2 2 1 1 2 4 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0

Total Split (s) 35.0 35.0 14.0 24.0 24.0 24.0

Total Split (%) 38.9% 38.9% 15.6% 26.7% 26.7% 26.7%

Maximum Green (s) 31.0 31.0 10.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max None Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 31.1 41.0 45.0 33.6 33.6

Actuated g/C Ratio 0.35 0.46 0.50 0.37 0.37

v/c Ratio 0.66 0.63 0.27 0.06 0.12

Control Delay 29.3 21.2 14.1 21.6 22.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 29.3 21.2 14.1 21.6 22.0

LOS C C B C C

Approach Delay 29.3 18.0 21.9
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 19%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 11

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C B C

Queue Length 50th (ft) 186 92 74 14 25

Queue Length 95th (ft) 214 147 121 46 71

Internal Link Dist (ft) 451 1054 387 742

Turn Bay Length (ft)

Base Capacity (vph) 552 453 852 687 602

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.66 0.63 0.28 0.06 0.12

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 32.5 (36%), Referenced to phase 2:EBWB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 22.6 Intersection LOS: C

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     6: Seymour St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 197 96 272 191 32 24 15 69 0 0 0

Future Volume (vph) 53 197 96 272 191 32 24 15 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.96 1.00 0.98 1.00 0.85

Flt Protected 0.99 0.95 1.00 0.97 1.00

Satd. Flow (prot) 1730 1805 1732 1844 1615

Flt Permitted 0.92 0.38 1.00 0.97 1.00

Satd. Flow (perm) 1598 730 1732 1844 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 56 207 101 286 201 34 25 16 73 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 364 0 286 235 0 0 41 73 0 0 0

Heavy Vehicles (%) 6% 7% 0% 0% 7% 9% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 27.9 37.8 41.8 33.6 33.6

Effective Green, g (s) 27.9 37.8 41.8 33.6 33.6

Actuated g/C Ratio 0.31 0.42 0.46 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 495 424 804 688 602

v/s Ratio Prot c0.07 0.14

v/s Ratio Perm c0.23 0.21 0.02 c0.05

v/c Ratio 0.74 0.67 0.29 0.06 0.12

Uniform Delay, d1 27.8 19.3 14.9 18.1 18.5

Progression Factor 0.91 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.9 4.2 0.2 0.2 0.4

Delay (s) 34.3 23.5 15.1 18.2 18.9

Level of Service C C B B B

Approach Delay (s) 34.3 19.7 18.7 0.0

Approach LOS C B B A

Intersection Summary

HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 69 187 85 126 243 178 15 2 21 83 3 71

Future Volume (vph) 69 187 85 126 243 178 15 2 21 83 3 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 50 0 50 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 50 45 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.953 0.937 0.924 0.939

Flt Protected 0.950 0.950 0.981 0.974

Satd. Flow (prot) 1770 1717 0 1805 1665 0 0 1677 0 0 1721 0

Flt Permitted 0.260 0.446 0.880 0.820

Satd. Flow (perm) 484 1717 0 847 1665 0 0 1504 0 0 1449 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 25 41 26 46

Link Speed (mph) 30 30 30 30

Link Distance (ft) 456 1480 118 630

Travel Time (s) 10.4 33.6 2.7 14.3

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82

Heavy Vehicles (%) 2% 7% 2% 0% 12% 0% 4% 0% 2% 1% 0% 1%

Adj. Flow (vph) 84 228 104 154 296 217 18 2 26 101 4 87

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 332 0 154 513 0 0 46 0 0 192 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Detector Phase 1 1 1 1 2 2 2 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0

Minimum Split (s) 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0

Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Maximum Green (s) 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lead Lead Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0 2.0 2.0

Recall Mode C-Max C-Max C-Max C-Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 43.0 43.0 43.0 43.0 35.0 35.0

Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.35 0.35

v/c Ratio 0.40 0.44 0.42 0.69 0.08 0.36

Control Delay 31.5 23.2 27.8 30.1 12.7 20.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0



Lanes, Volumes, Timings 2026 Background Conditions

7: IOL Dr/Seymour St & Retreat Ave Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 27

Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 20%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 36

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 31.5 23.2 27.8 30.1 12.7 20.4

LOS C C C C B C

Approach Delay 24.9 29.6 12.7 20.4

Approach LOS C C B C

Queue Length 50th (ft) 42 155 77 277 8 67

Queue Length 95th (ft) 83 213 126 359 29 111

Internal Link Dist (ft) 376 1400 38 550

Turn Bay Length (ft) 50 50

Base Capacity (vph) 208 752 364 739 543 537

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.44 0.42 0.69 0.08 0.36

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 1:EBWB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 26.2 Intersection LOS: C

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     7: IOL Dr/Seymour St & Retreat Ave
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 69 187 85 126 243 178 15 2 21 83 3 71

Future Volume (vph) 69 187 85 126 243 178 15 2 21 83 3 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.94 0.92 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97

Satd. Flow (prot) 1770 1717 1805 1664 1676 1721

Flt Permitted 0.26 1.00 0.45 1.00 0.88 0.82

Satd. Flow (perm) 485 1717 848 1664 1503 1448

Peak-hour factor, PHF 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82

Adj. Flow (vph) 84 228 104 154 296 217 18 2 26 101 4 87

RTOR Reduction (vph) 0 15 0 0 24 0 0 17 0 0 30 0

Lane Group Flow (vph) 84 317 0 154 489 0 0 29 0 0 162 0

Heavy Vehicles (%) 2% 7% 2% 0% 12% 0% 4% 0% 2% 1% 0% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 41.0 41.0 41.0 41.0 35.0 35.0

Effective Green, g (s) 41.0 41.0 41.0 41.0 35.0 35.0

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0

Lane Grp Cap (vph) 198 703 347 682 526 506

v/s Ratio Prot 0.18 c0.29

v/s Ratio Perm 0.17 0.18 0.02 c0.11

v/c Ratio 0.42 0.45 0.44 0.72 0.06 0.32

Uniform Delay, d1 21.1 21.4 21.3 24.6 21.5 23.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.5 2.1 4.1 6.4 0.2 1.7

Delay (s) 27.6 23.4 25.3 31.0 21.7 25.5

Level of Service C C C C C C

Approach Delay (s) 24.3 29.7 21.7 25.5

Approach LOS C C C C

Intersection Summary

HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 277 13 16 521 265 529

Future Volume (vph) 277 13 16 521 265 529

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.97 0.95 0.95 0.95 1.00 1.00

Frt 0.993 0.850

Flt Protected 0.954 0.999

Satd. Flow (prot) 3265 0 0 3377 1727 1538

Flt Permitted 0.954 0.945

Satd. Flow (perm) 3265 0 0 3194 1727 1538

Right Turn on Red No Yes

Satd. Flow (RTOR) 563

Link Speed (mph) 30 30 30

Link Distance (ft) 1480 980 257

Travel Time (s) 33.6 22.3 5.8

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 7% 6% 0% 7% 10% 5%

Adj. Flow (vph) 295 14 17 554 282 563

Shared Lane Traffic (%)

Lane Group Flow (vph) 309 0 0 571 282 563

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6 2 3

Permitted Phases 2 6

Detector Phase 4 5 2 5 6 6

Switch Phase

Minimum Initial (s) 7.0 5.0 15.0 15.0 15.0 1.0

Minimum Split (s) 11.5 9.1 19.2 19.2 19.2 33.0

Total Split (s) 19.5 12.1 42.2 42.2 42.2 33.0

Total Split (%) 18.3% 11.3% 39.5% 39.5% 40% 31%

Maximum Green (s) 15.0 8.0 38.0 38.0 38.0 29.0

Yellow Time (s) 3.2 3.1 3.2 3.2 3.2 4.0

All-Red Time (s) 1.3 1.0 1.0 1.0 1.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.2 4.2

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 3.0

Recall Mode None None C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 22.0

Pedestrian Calls (#/hr) 4

Act Effct Green (s) 13.7 73.6 65.0 65.0

Actuated g/C Ratio 0.13 0.69 0.61 0.61

v/c Ratio 0.74 0.26 0.27 0.49

Control Delay 55.9 8.0 17.5 8.9

Queue Delay 0.4 0.0 1.3 1.3

Total Delay 56.3 8.0 18.8 10.2

LOS E A B B

Approach Delay 56.3 8.0 13.1
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Approach LOS E A B

Queue Length 50th (ft) 105 43 111 113

Queue Length 95th (ft) 151 169 m280 339

Internal Link Dist (ft) 1400 900 177

Turn Bay Length (ft)

Base Capacity (vph) 465 2223 1051 1156

Starvation Cap Reductn 0 0 565 374

Spillback Cap Reductn 19 73 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.69 0.27 0.58 0.72

Intersection Summary

Area Type: Other

Cycle Length: 106.8

Actuated Cycle Length: 106.8

Offset: 50.1 (47%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 19.1 Intersection LOS: B

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: Maple Ave & Retreat Ave
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 277 13 16 521 265 529

Future Volume (vph) 277 13 16 521 265 529

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.2 4.2 4.2

Lane Util. Factor 0.97 0.95 1.00 1.00

Frt 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3267 3375 1727 1538

Flt Permitted 0.95 0.94 1.00 1.00

Satd. Flow (perm) 3267 3194 1727 1538

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 295 14 17 554 282 563

RTOR Reduction (vph) 0 0 0 0 0 237

Lane Group Flow (vph) 309 0 0 571 282 326

Heavy Vehicles (%) 7% 6% 0% 7% 10% 5%

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6

Permitted Phases 2 6

Actuated Green, G (s) 13.7 70.5 61.8 61.8

Effective Green, g (s) 13.7 70.5 61.8 61.8

Actuated g/C Ratio 0.13 0.66 0.58 0.58

Clearance Time (s) 4.5 4.2 4.2

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 419 2123 999 889

v/s Ratio Prot c0.09 c0.02 0.16

v/s Ratio Perm 0.16 c0.21

v/c Ratio 0.74 0.27 0.28 0.37

Uniform Delay, d1 44.8 7.5 11.3 12.0

Progression Factor 1.00 1.00 1.25 4.04

Incremental Delay, d2 5.8 0.0 0.6 0.9

Delay (s) 50.6 7.5 14.8 49.5

Level of Service D A B D

Approach Delay (s) 50.6 7.5 37.9

Approach LOS D A D

Intersection Summary

HCM 2000 Control Delay 30.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 16.8

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 20 129 9 169 1 387 282 27 105 318 297 1

Future Volume (vph) 20 129 9 169 1 387 282 27 105 318 297 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95

Frt 0.918 0.987 0.850

Flt Protected 0.997 0.950 0.988

Satd. Flow (prot) 0 3239 0 0 0 1770 1839 0 0 3497 1583 0

Flt Permitted 0.997 0.950 0.731

Satd. Flow (perm) 0 3239 0 0 0 1770 1839 0 0 2587 1583 0

Right Turn on Red Yes No No

Satd. Flow (RTOR) 182

Link Speed (mph) 30 30 30

Link Distance (ft) 1134 419 257

Travel Time (s) 25.8 9.5 5.8

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 22 139 10 182 1 416 303 29 113 342 319 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 353 0 0 0 417 332 0 0 455 320 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Detector Phase 4 4 8 8 8 5 2 5 2 5

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0

Minimum Split (s) 12.4 12.4 11.1 11.1 11.1 8.2

Total Split (s) 20.4 20.4 25.1 25.1 25.1 8.2

Total Split (%) 19.1% 19.1% 23.5% 23.5% 23.5% 7.7%

Maximum Green (s) 15.0 15.0 21.0 21.0 21.0 5.0

Yellow Time (s) 3.4 3.4 3.1 3.1 3.1 3.1

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 0.1

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.4 4.1 4.1

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode None None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.6 32.6 32.6 32.7 37.8

Actuated g/C Ratio 0.10 0.31 0.31 0.31 0.35

v/c Ratio 0.73 0.77 0.59 0.52 0.57

Control Delay 31.1 37.6 29.2 30.0 32.7

Queue Delay 0.1 0.3 0.0 0.4 19.5

Total Delay 31.2 37.9 29.2 30.3 52.2

LOS C D C C D

Approach Delay 31.2 34.1 39.3

Approach LOS C C D
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Lane Group SBL2 SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 3 224 38

Future Volume (vph) 3 224 38

Ideal Flow (vphpl) 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95

Frt 0.978

Flt Protected 0.999

Satd. Flow (prot) 0 3458 0

Flt Permitted 0.950

Satd. Flow (perm) 0 3288 0

Right Turn on Red No

Satd. Flow (RTOR)

Link Speed (mph) 30

Link Distance (ft) 614

Travel Time (s) 14.0

Peak Hour Factor 0.93 0.93 0.93

Adj. Flow (vph) 3 241 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 285 0

Turn Type Perm NA

Protected Phases 6 2 3

Permitted Phases 6

Detector Phase 6 6

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 1.0

Minimum Split (s) 20.1 20.1 20.1 28.0

Total Split (s) 25.1 25.1 25.1 28.0

Total Split (%) 23.5% 23.5% 24% 26%

Maximum Green (s) 20.0 20.0 20.0 24.0

Yellow Time (s) 3.1 3.1 3.1 4.0

All-Red Time (s) 2.0 2.0 2.0 0.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 5.1

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0 2.0 3.0

Recall Mode C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0

Pedestrian Calls (#/hr) 19

Act Effct Green (s) 21.8

Actuated g/C Ratio 0.20

v/c Ratio 0.43

Control Delay 39.8

Queue Delay 0.3

Total Delay 40.1

LOS D

Approach Delay 40.1

Approach LOS D
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Queue Length 50th (ft) 59 175 116 132 186

Queue Length 95th (ft) 104 #554 #401 #151 #312

Internal Link Dist (ft) 1054 339 177

Turn Bay Length (ft)

Base Capacity (vph) 611 541 562 883 559

Starvation Cap Reductn 0 0 0 114 229

Spillback Cap Reductn 9 10 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.59 0.79 0.59 0.59 0.97

Intersection Summary

Area Type: Other

Cycle Length: 106.8

Actuated Cycle Length: 106.8

Offset: 23.2 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 36.3 Intersection LOS: D

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Maple Ave/Main St & Congress St & Jefferson St/Wyllys St
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Lane Group SBL2 SBT SBR Ø2 Ø3

Queue Length 50th (ft) 90

Queue Length 95th (ft) 134

Internal Link Dist (ft) 534

Turn Bay Length (ft)

Base Capacity (vph) 669

Starvation Cap Reductn 0

Spillback Cap Reductn 90

Storage Cap Reductn 0

Reduced v/c Ratio 0.49

Intersection Summary



HCM Signalized Intersection Capacity Analysis 2026 Background Conditions

9: Maple Ave/Main St & Congress St & Jefferson St/Wyllys St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Background.syn Page 38

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 20 129 9 169 1 387 282 27 105 318 297 1

Future Volume (vph) 20 129 9 169 1 387 282 27 105 318 297 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.4 4.1 4.1 5.1 5.1

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00

Frt 0.92 1.00 0.99 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.99 1.00

Satd. Flow (prot) 3240 1770 1838 3496 1583

Flt Permitted 1.00 0.95 1.00 0.73 1.00

Satd. Flow (perm) 3240 1770 1838 2588 1583

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 22 139 10 182 1 416 303 29 113 342 319 1

RTOR Reduction (vph) 0 164 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 189 0 0 0 417 332 0 0 455 320 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Actuated Green, G (s) 10.6 32.6 32.6 32.2 35.4

Effective Green, g (s) 10.6 32.6 32.6 32.2 32.2

Actuated g/C Ratio 0.10 0.31 0.31 0.30 0.30

Clearance Time (s) 5.4 4.1 4.1

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 321 540 561 889 477

v/s Ratio Prot c0.06 c0.24 0.18 0.06 c0.20

v/s Ratio Perm 0.09

v/c Ratio 0.59 0.77 0.59 0.51 0.67

Uniform Delay, d1 46.0 33.7 31.5 30.8 32.7

Progression Factor 1.00 0.68 0.68 0.92 0.93

Incremental Delay, d2 1.8 5.6 1.0 0.2 2.7

Delay (s) 47.8 28.6 22.3 28.5 32.9

Level of Service D C C C C

Approach Delay (s) 47.8 25.8 30.3

Approach LOS D C C

Intersection Summary

HCM 2000 Control Delay 33.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 21.8

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL2 SBT SBR

Lane Configurations

Traffic Volume (vph) 3 224 38

Future Volume (vph) 3 224 38

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 5.1

Lane Util. Factor 0.95

Frt 0.98

Flt Protected 1.00

Satd. Flow (prot) 3461

Flt Permitted 0.95

Satd. Flow (perm) 3289

Peak-hour factor, PHF 0.93 0.93 0.93

Adj. Flow (vph) 3 241 41

RTOR Reduction (vph) 0 0 0

Lane Group Flow (vph) 0 285 0

Turn Type Perm NA

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 19.4

Effective Green, g (s) 19.4

Actuated g/C Ratio 0.18

Clearance Time (s) 5.1

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 597

v/s Ratio Prot

v/s Ratio Perm 0.09

v/c Ratio 0.48

Uniform Delay, d1 39.2

Progression Factor 1.00

Incremental Delay, d2 2.7

Delay (s) 41.9

Level of Service D

Approach Delay (s) 41.9

Approach LOS D

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 4 295 44 46 548 29 121 221 145 32 181 4

Future Volume (vph) 4 295 44 46 548 29 121 221 145 32 181 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.981 0.993 0.941 0.997

Flt Protected 0.999 0.996 0.950 0.950

Satd. Flow (prot) 0 3384 0 0 3470 0 1719 1655 0 1570 1773 0

Flt Permitted 0.946 0.918 0.438 0.532

Satd. Flow (perm) 0 3205 0 0 3199 0 793 1655 0 879 1773 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 419 457 477 416

Travel Time (s) 9.5 10.4 10.8 9.5

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 6% 4% 8% 2% 3% 2% 5% 8% 8% 15% 7% 0%

Adj. Flow (vph) 4 314 47 49 583 31 129 235 154 34 193 4

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 365 0 0 663 0 129 389 0 34 197 0

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 3 3 4 1 1 2 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 5.0 5.0 10.0 10.0

Minimum Split (s) 15.0 15.0 9.0 9.0 15.0 15.0

Total Split (s) 23.0 23.0 15.0 19.0 25.8 25.8

Total Split (%) 21.5% 21.5% 14.0% 17.8% 24.2% 24.2%

Maximum Green (s) 18.0 18.0 11.0 15.0 20.8 20.8

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 1.0 1.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.0 39.6 36.8 40.8 20.8 20.8

Actuated g/C Ratio 0.17 0.37 0.34 0.38 0.19 0.19

v/c Ratio 0.68 0.54 0.32 0.62 0.20 0.57

Control Delay 49.7 28.9 24.6 31.8 39.6 46.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.7 28.9 24.6 31.8 39.6 46.4

LOS D C C C D D

Approach Delay 49.7 28.9 30.0 45.4
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Lane Group Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 19.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 14.0

Pedestrian Calls (#/hr) 34

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D C C D

Queue Length 50th (ft) 140 200 58 212 20 123

Queue Length 95th (ft) 190 261 101 315 50 199

Internal Link Dist (ft) 339 377 397 336

Turn Bay Length (ft)

Base Capacity (vph) 540 1238 403 632 171 345

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.68 0.54 0.32 0.62 0.20 0.57

Intersection Summary

Area Type: Other

Cycle Length: 106.8

Actuated Cycle Length: 106.8

Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 35.6 Intersection LOS: D

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     10: Wethersfield Ave/Main St & Wyllys St
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Lane Group Ø5

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 4 295 44 46 548 29 121 221 145 32 181 4

Future Volume (vph) 4 295 44 46 548 29 121 221 145 32 181 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 4.0 4.0 4.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.98 0.99 1.00 0.94 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3472 1719 1655 1570 1773

Flt Permitted 0.95 0.92 0.44 1.00 0.53 1.00

Satd. Flow (perm) 3205 3198 792 1655 879 1773

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 4 314 47 49 583 31 129 235 154 34 193 4

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 365 0 0 663 0 129 389 0 34 197 0

Heavy Vehicles (%) 6% 4% 8% 2% 3% 2% 5% 8% 8% 15% 7% 0%

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 18.0 38.6 33.8 37.8 18.8 18.8

Effective Green, g (s) 18.0 38.6 33.8 37.8 18.8 18.8

Actuated g/C Ratio 0.17 0.36 0.32 0.35 0.18 0.18

Clearance Time (s) 5.0 4.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 540 1208 380 585 154 312

v/s Ratio Prot c0.11 0.05 c0.24 0.11

v/s Ratio Perm c0.11 0.09 0.06 0.04

v/c Ratio 0.68 0.55 0.34 0.66 0.22 0.63

Uniform Delay, d1 41.7 27.2 27.2 29.1 37.7 40.8

Progression Factor 1.05 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.5 1.8 2.4 5.9 3.3 9.4

Delay (s) 49.3 29.0 29.6 35.0 41.0 50.1

Level of Service D C C D D D

Approach Delay (s) 49.3 29.0 33.7 48.8

Approach LOS D C C D

Intersection Summary

HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 23.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 95 26 151 53 52 13 385 167 124 452 16

Future Volume (vph) 9 95 26 151 53 52 13 385 167 124 452 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.973 0.969 0.956 0.996

Flt Protected 0.996 0.971 0.999 0.990

Satd. Flow (prot) 0 1731 0 0 3186 0 0 3328 0 0 3433 0

Flt Permitted 0.964 0.681 0.936 0.695

Satd. Flow (perm) 0 1675 0 0 2235 0 0 3118 0 0 2410 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 12 78 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 567 531 459 319

Travel Time (s) 12.9 12.1 10.4 7.3

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 6% 10% 7% 8% 4% 0% 4% 3% 6% 3% 5%

Adj. Flow (vph) 10 102 28 162 57 56 14 414 180 133 486 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 140 0 0 275 0 0 608 0 0 636 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 15.0 15.0 5.0

Minimum Split (s) 15.0 15.0 15.0 15.0 20.0 20.0 9.0

Total Split (s) 23.0 23.0 23.0 23.0 36.0 36.0 14.0

Total Split (%) 25.6% 25.6% 25.6% 25.6% 40.0% 40.0% 15.6%

Maximum Green (s) 18.0 18.0 18.0 18.0 31.0 31.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.4 15.4 43.4 54.8

Actuated g/C Ratio 0.17 0.17 0.48 0.61

v/c Ratio 0.47 0.95dl 0.39 0.40

Control Delay 35.6 59.6 19.4 9.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 35.6 59.6 19.4 9.8

LOS D E B A

Approach Delay 35.6 59.6 19.4 9.8
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 19%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 17

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D E B A

Queue Length 50th (ft) 66 89 83 54

Queue Length 95th (ft) 120 131 100 145

Internal Link Dist (ft) 487 451 379 239

Turn Bay Length (ft)

Base Capacity (vph) 344 447 1544 1601

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.41 0.62 0.39 0.40

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 45 (50%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 23.8 Intersection LOS: C

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     1: Washington St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 95 26 151 53 52 13 385 167 124 452 16

Future Volume (vph) 9 95 26 151 53 52 13 385 167 124 452 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 0.95 0.95 0.95

Frt 0.97 0.97 0.96 1.00

Flt Protected 1.00 0.97 1.00 0.99

Satd. Flow (prot) 1732 3189 3326 3432

Flt Permitted 0.96 0.68 0.94 0.70

Satd. Flow (perm) 1675 2235 3117 2411

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 10 102 28 162 57 56 14 414 180 133 486 17

RTOR Reduction (vph) 0 10 0 0 0 0 0 42 0 0 2 0

Lane Group Flow (vph) 0 130 0 0 275 0 0 566 0 0 634 0

Heavy Vehicles (%) 0% 6% 10% 7% 8% 4% 0% 4% 3% 6% 3% 5%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 15.4 15.4 41.0 51.4

Effective Green, g (s) 15.4 15.4 41.0 51.4

Actuated g/C Ratio 0.17 0.17 0.46 0.57

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 286 382 1419 1494

v/s Ratio Prot c0.05

v/s Ratio Perm 0.08 c0.12 0.18 c0.19

v/c Ratio 0.45 0.95dl 0.40 0.42

Uniform Delay, d1 33.5 35.3 16.3 10.9

Progression Factor 1.00 1.39 1.22 1.00

Incremental Delay, d2 1.1 6.2 0.8 0.2

Delay (s) 34.7 55.3 20.6 11.1

Level of Service C E C B

Approach Delay (s) 34.7 55.3 20.6 11.1

Approach LOS C E C B

Intersection Summary

HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 8 39 36 1 56 33 470 97 92 494 2

Future Volume (vph) 38 8 39 36 1 56 33 470 97 92 494 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 55 0 250 0

Storage Lanes 0 0 0 1 1 0 1 0

Taper Length (ft) 25 175 0 0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 0.938 0.850 0.974 0.999

Flt Protected 0.978 0.953 0.950 0.950

Satd. Flow (prot) 0 1743 0 0 1811 1599 1805 3398 0 1805 3468 0

Flt Permitted 0.850 0.717 0.446 0.367

Satd. Flow (perm) 0 1515 0 0 1362 1599 847 3398 0 697 3468 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 41 109 30 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 151 256 229 459

Travel Time (s) 3.4 5.8 5.2 10.4

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 4% 1% 0% 4% 0%

Adj. Flow (vph) 42 9 43 40 1 62 37 522 108 102 549 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 94 0 0 41 62 37 630 0 102 551 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Detector Phase 4 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 15.0 5.0 5.0 5.0

Minimum Split (s) 19.0 19.0 19.0 19.0 19.0 9.0 9.0 9.0

Total Split (s) 20.0 20.0 20.0 20.0 20.0 36.0 36.0 15.0

Total Split (%) 22.2% 22.2% 22.2% 22.2% 22.2% 40.0% 40.0% 16.7%

Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 32.0 32.0 11.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.0 15.0 15.0 52.5 52.5 63.0 67.8

Actuated g/C Ratio 0.17 0.17 0.17 0.58 0.58 0.70 0.75

v/c Ratio 0.33 0.18 0.17 0.07 0.32 0.17 0.21

Control Delay 23.7 34.6 2.8 9.5 7.2 4.1 3.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 14

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 23.7 34.6 2.8 9.5 7.2 4.1 3.2

LOS C C A A A A A

Approach Delay 23.7 15.4 7.3 3.3

Approach LOS C B A A

Queue Length 50th (ft) 26 20 0 4 36 13 50

Queue Length 95th (ft) 71 50 10 23 127 m24 62

Internal Link Dist (ft) 71 176 149 379

Turn Bay Length (ft) 55 250

Base Capacity (vph) 303 242 373 494 1996 639 2588

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.31 0.17 0.17 0.07 0.32 0.16 0.21

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 47 (52%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.33

Intersection Signal Delay: 7.2 Intersection LOS: A

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Washington St & Dunkin' Dr/Zwieback St
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 8 39 36 1 56 33 470 97 92 494 2

Future Volume (vph) 38 8 39 36 1 56 33 470 97 92 494 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.94 1.00 0.85 1.00 0.97 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1744 1812 1599 1805 3399 1805 3470

Flt Permitted 0.85 0.72 1.00 0.45 1.00 0.37 1.00

Satd. Flow (perm) 1514 1362 1599 847 3399 698 3470

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 42 9 43 40 1 62 37 522 108 102 549 2

RTOR Reduction (vph) 0 36 0 0 0 54 0 14 0 0 0 0

Lane Group Flow (vph) 0 58 0 0 41 8 37 616 0 102 551 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 4% 1% 0% 4% 0%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Actuated Green, G (s) 12.0 12.0 12.0 48.5 48.5 59.0 63.0

Effective Green, g (s) 12.0 12.0 12.0 48.5 48.5 59.0 63.0

Actuated g/C Ratio 0.13 0.13 0.13 0.54 0.54 0.66 0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 201 181 213 456 1831 586 2429

v/s Ratio Prot c0.18 0.02 c0.16

v/s Ratio Perm c0.04 0.03 0.01 0.04 0.09

v/c Ratio 0.29 0.23 0.04 0.08 0.34 0.17 0.23

Uniform Delay, d1 35.2 34.9 34.0 10.0 11.7 5.8 4.8

Progression Factor 1.00 1.00 1.00 0.65 0.56 0.61 0.55

Incremental Delay, d2 0.8 0.6 0.1 0.3 0.5 0.1 0.0

Delay (s) 36.0 35.5 34.1 6.9 7.0 3.7 2.7

Level of Service D D C A A A A

Approach Delay (s) 36.0 34.6 7.0 2.9

Approach LOS D C A A

Intersection Summary

HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 0 39 0 90 600 0 0 462 133

Future Volume (vph) 0 0 0 0 39 0 90 600 0 0 462 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95

Frt 0.966

Flt Protected 0.994

Satd. Flow (prot) 0 0 0 0 1863 1863 0 3455 0 0 3386 0

Flt Permitted 0.994

Satd. Flow (perm) 0 0 0 0 1863 1863 0 3455 0 0 3386 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1165 174 121 229

Travel Time (s) 26.5 4.0 2.8 5.2

Peak Hour Factor 0.87 0.92 0.87 0.92 0.92 0.92 0.87 0.87 0.92 0.92 0.87 0.87

Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 3% 4% 2% 2% 3% 3%

Adj. Flow (vph) 0 0 0 0 42 0 103 690 0 0 531 153

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 42 0 0 793 0 0 684 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 39 0 90 600 0 0 462 133

Future Volume (Veh/h) 0 0 0 0 39 0 90 600 0 0 462 133

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.87 0.92 0.87 0.92 0.92 0.92 0.87 0.87 0.92 0.92 0.87 0.87

Hourly flow rate (vph) 0 0 0 0 42 0 103 690 0 0 531 153

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 416 229

pX, platoon unblocked 0.97 0.97 0.95 0.97 0.97 0.94 0.95 0.94

vC, conflicting volume 1180 1504 342 1162 1580 345 684 690

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 883 1217 197 864 1296 188 557 553

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.2 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 70 100 89 100

cM capacity (veh/h) 167 155 775 220 139 776 951 956

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 42 0 333 460 354 330

Volume Left 0 0 103 0 0 0

Volume Right 0 0 0 0 0 153

cSH 139 1700 951 1700 1700 1700

Volume to Capacity 0.30 0.00 0.11 0.27 0.21 0.19

Queue Length 95th (ft) 30 0 9 0 0 0

Control Delay (s) 41.7 0.0 3.7 0.0 0.0 0.0

Lane LOS E A A

Approach Delay (s) 41.7 1.5 0.0

Approach LOS E

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 58 0 38 0 0 0 0 632 19 20 442 0

Future Volume (vph) 58 0 38 0 0 0 0 632 19 20 442 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00

Frt 0.947 0.996

Flt Protected 0.971 0.998

Satd. Flow (prot) 0 1713 0 0 0 0 0 3525 0 0 3532 0

Flt Permitted 0.971 0.998

Satd. Flow (perm) 0 1713 0 0 0 0 0 3525 0 0 3532 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 191 178 295 121

Travel Time (s) 4.3 4.0 6.7 2.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 63 0 41 0 0 0 0 687 21 22 480 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 104 0 0 0 0 0 708 0 0 502 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 58 0 38 0 0 0 0 632 19 20 442 0

Future Volume (Veh/h) 58 0 38 0 0 0 0 632 19 20 442 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 0 41 0 0 0 0 687 21 22 480 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 350

pX, platoon unblocked 0.94 0.94 0.98 0.94 0.94 0.93 0.98 0.93

vC, conflicting volume 868 1232 240 1022 1222 354 480 708

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 657 1044 195 822 1033 164 439 543

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 81 100 95 100 100 100 100 98

cM capacity (veh/h) 324 209 800 233 212 795 1099 953

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 104 458 250 182 320

Volume Left 63 0 0 22 0

Volume Right 41 0 21 0 0

cSH 423 1700 1700 953 1700

Volume to Capacity 0.25 0.27 0.15 0.02 0.19

Queue Length 95th (ft) 24 0 0 2 0

Control Delay (s) 16.3 0.0 0.0 1.3 0.0

Lane LOS C A

Approach Delay (s) 16.3 0.0 0.5

Approach LOS C

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 27 34 16 5 82 29 494 32 100 344 19

Future Volume (vph) 56 27 34 16 5 82 29 494 32 100 344 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.961 0.859 0.991 0.994

Flt Protected 0.977 0.950 0.997 0.989

Satd. Flow (prot) 0 1737 0 1805 1632 0 0 3437 0 0 3419 0

Flt Permitted 0.797 0.612 0.905 0.713

Satd. Flow (perm) 0 1417 0 1163 1632 0 0 3120 0 0 2465 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 27 96 8 6

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1133 193 356 295

Travel Time (s) 25.8 4.4 8.1 6.7

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Heavy Vehicles (%) 2% 0% 6% 0% 0% 0% 4% 4% 0% 0% 5% 2%

Adj. Flow (vph) 66 32 40 19 6 96 34 581 38 118 405 22

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 138 0 19 102 0 0 653 0 0 545 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Detector Phase 3 3 3 3 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 15.0 15.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 20.0 20.0 8.0

Total Split (s) 40.0 40.0 40.0 40.0 36.0 36.0 14.0

Total Split (%) 44.4% 44.4% 44.4% 44.4% 40.0% 40.0% 15.6%

Maximum Green (s) 35.0 35.0 35.0 35.0 31.0 31.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None C-Max C-Max None

Walk Time (s) 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 1.0 1.0 1.0 1.0

Pedestrian Calls (#/hr) 14 14 14 14

Act Effct Green (s) 11.6 11.6 11.6 57.6 65.4

Actuated g/C Ratio 0.13 0.13 0.13 0.64 0.73

v/c Ratio 0.67 0.13 0.35 0.33 0.29

Control Delay 45.1 34.3 11.6 2.8 2.6

Queue Delay 0.0 0.0 0.0 0.2 0.0

Total Delay 45.1 34.3 11.6 3.1 2.6

LOS D C B A A

Approach Delay 45.1 15.2 3.1 2.6



Lanes, Volumes, Timings 2026 Combined Conditions

5: Washington St & Allen Pl/Hospital Garage Dr Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Combined.syn Page 16

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D B A A

Queue Length 50th (ft) 61 10 3 14 22

Queue Length 95th (ft) 106 26 39 m28 35

Internal Link Dist (ft) 1053 113 276 215

Turn Bay Length (ft)

Base Capacity (vph) 567 452 693 2000 1975

Starvation Cap Reductn 0 0 0 655 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.24 0.04 0.15 0.49 0.28

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 45 (50%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 7.9 Intersection LOS: A

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Washington St & Allen Pl/Hospital Garage Dr
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 27 34 16 5 82 29 494 32 100 344 19

Future Volume (vph) 56 27 34 16 5 82 29 494 32 100 344 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.96 1.00 0.86 0.99 0.99

Flt Protected 0.98 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1736 1805 1632 3440 3420

Flt Permitted 0.80 0.61 1.00 0.91 0.71

Satd. Flow (perm) 1417 1163 1632 3122 2465

Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Adj. Flow (vph) 66 32 40 19 6 96 34 581 38 118 405 22

RTOR Reduction (vph) 0 24 0 0 84 0 0 3 0 0 2 0

Lane Group Flow (vph) 0 114 0 19 18 0 0 650 0 0 543 0

Heavy Vehicles (%) 2% 0% 6% 0% 0% 0% 4% 4% 0% 0% 5% 2%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Actuated Green, G (s) 11.6 11.6 11.6 57.6 64.4

Effective Green, g (s) 11.6 11.6 11.6 57.6 64.4

Actuated g/C Ratio 0.13 0.13 0.13 0.64 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 182 149 210 1998 1836

v/s Ratio Prot 0.01 c0.02

v/s Ratio Perm c0.08 0.02 c0.21 0.19

v/c Ratio 0.63 0.13 0.09 0.33 0.30

Uniform Delay, d1 37.2 34.7 34.5 7.4 4.6

Progression Factor 1.00 1.00 1.00 0.33 0.68

Incremental Delay, d2 4.8 0.1 0.1 0.1 0.0

Delay (s) 42.0 34.9 34.6 2.6 3.2

Level of Service D C C A A

Approach Delay (s) 42.0 34.6 2.6 3.2

Approach LOS D C A A

Intersection Summary

HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 99 52 123 63 148 22 436 0 175 266 28

Future Volume (vph) 39 99 52 123 63 148 22 436 0 175 266 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 0.95

Frt 0.948 0.850 0.991

Flt Protected 0.950 0.950 0.982 0.998 0.982

Satd. Flow (prot) 1770 1760 0 1453 1635 1538 0 3535 0 0 3365 0

Flt Permitted 0.679 0.093 0.295 0.827 0.683

Satd. Flow (perm) 1265 1760 0 142 491 1538 0 2930 0 0 2341 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 23 174 6

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1103 186 140 356

Travel Time (s) 25.1 4.2 3.2 8.1

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Heavy Vehicles (%) 2% 2% 3% 18% 3% 5% 0% 2% 8% 2% 6% 4%

Adj. Flow (vph) 46 116 61 145 74 174 26 513 0 206 313 33

Shared Lane Traffic (%) 29%

Lane Group Flow (vph) 46 177 0 103 116 174 0 539 0 0 552 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Detector Phase 5 5 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 10.0 10.0 5.0

Minimum Split (s) 11.0 11.0 12.0 12.0 12.0 15.0 15.0 9.0

Total Split (s) 11.0 11.0 31.0 31.0 31.0 18.0 18.0 9.0

Total Split (%) 12.2% 12.2% 34.4% 34.4% 34.4% 20.0% 20.0% 10.0%

Maximum Green (s) 7.0 7.0 26.0 26.0 26.0 13.0 13.0 5.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None None C-Max C-Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 7.0 7.0 42.8 42.8 42.8 13.0 19.0

Actuated g/C Ratio 0.08 0.08 0.48 0.48 0.48 0.14 0.21

v/c Ratio 0.47 1.12 1.54 0.50 0.21 1.27 0.99

Control Delay 56.1 143.5 324.9 30.4 4.2 174.9 69.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 56.1 143.5 324.9 30.4 4.2 174.9 69.9

LOS E F F C A F E

Approach Delay 125.4 96.0 174.9 69.9
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 23%

Maximum Green (s) 17.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0

Pedestrian Calls (#/hr) 12

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F F F E

Queue Length 50th (ft) 26 ~104 ~83 41 0 ~205 108

Queue Length 95th (ft) #58 #216 #178 #154 39 #284 #247

Internal Link Dist (ft) 1023 106 60 276

Turn Bay Length (ft)

Base Capacity (vph) 98 158 67 233 822 423 555

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.47 1.12 1.54 0.50 0.21 1.27 0.99

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 22 (24%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.54

Intersection Signal Delay: 116.3 Intersection LOS: F

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Vernon St/Retreat Ave & Washington St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 99 52 123 63 148 22 436 0 175 266 28

Future Volume (vph) 39 99 52 123 63 148 22 436 0 175 266 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 0.98 1.00 1.00 0.98

Satd. Flow (prot) 1770 1761 1453 1635 1538 3534 3364

Flt Permitted 0.68 1.00 0.09 0.30 1.00 0.83 0.68

Satd. Flow (perm) 1264 1761 143 491 1538 2929 2341

Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Adj. Flow (vph) 46 116 61 145 74 174 26 513 0 206 313 33

RTOR Reduction (vph) 0 21 0 0 0 91 0 0 0 0 5 0

Lane Group Flow (vph) 46 156 0 103 116 83 0 539 0 0 547 0

Heavy Vehicles (%) 2% 2% 3% 18% 3% 5% 0% 2% 8% 2% 6% 4%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Actuated Green, G (s) 7.0 7.0 42.8 42.8 42.8 9.8 14.8

Effective Green, g (s) 7.0 7.0 42.8 42.8 42.8 9.8 14.8

Actuated g/C Ratio 0.08 0.08 0.48 0.48 0.48 0.11 0.16

Clearance Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 98 136 68 233 731 318 441

v/s Ratio Prot c0.09 c0.07

v/s Ratio Perm 0.04 c0.72 0.24 0.05 c0.18 0.13

v/c Ratio 0.47 1.15 1.51 0.50 0.11 1.69 1.24

Uniform Delay, d1 39.7 41.5 23.6 16.2 13.1 40.1 37.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Incremental Delay, d2 1.3 121.6 293.2 0.6 0.0 326.0 126.0

Delay (s) 41.0 163.1 316.8 16.8 13.1 366.1 161.6

Level of Service D F F B B F F

Approach Delay (s) 137.9 93.8 366.1 161.6

Approach LOS F F F F

Intersection Summary

HCM 2000 Control Delay 207.5 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.40

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 226 96 272 250 32 24 15 69 0 0 0

Future Volume (vph) 53 226 96 272 250 32 24 15 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.965 0.983 0.850

Flt Protected 0.993 0.950 0.970

Satd. Flow (prot) 0 1733 0 1805 1742 0 0 1843 1615 0 0 0

Flt Permitted 0.912 0.354 0.970

Satd. Flow (perm) 0 1591 0 673 1742 0 0 1843 1615 0 0 0

Right Turn on Red No No No Yes

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 531 1134 467 822

Travel Time (s) 12.1 25.8 10.6 18.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 6% 7% 0% 0% 7% 9% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 56 238 101 286 263 34 25 16 73 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 395 0 286 297 0 0 41 73 0 0 0

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Detector Phase 2 2 1 1 2 4 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0

Total Split (s) 35.0 35.0 14.0 24.0 24.0 24.0

Total Split (%) 38.9% 38.9% 15.6% 26.7% 26.7% 26.7%

Maximum Green (s) 31.0 31.0 10.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max None Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 31.0 41.0 45.0 33.6 33.6

Actuated g/C Ratio 0.34 0.46 0.50 0.37 0.37

v/c Ratio 0.72 0.66 0.34 0.06 0.12

Control Delay 32.0 22.5 15.0 21.6 22.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 32.0 22.5 15.0 21.6 22.0

LOS C C B C C

Approach Delay 32.0 18.6 21.9
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 19%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 11

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C B C

Queue Length 50th (ft) 148 92 97 14 25

Queue Length 95th (ft) 261 147 154 46 71

Internal Link Dist (ft) 451 1054 387 742

Turn Bay Length (ft)

Base Capacity (vph) 548 432 856 687 602

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.72 0.66 0.35 0.06 0.12

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 32.5 (36%), Referenced to phase 2:EBWB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 23.8 Intersection LOS: C

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     7: Seymour St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 226 96 272 250 32 24 15 69 0 0 0

Future Volume (vph) 53 226 96 272 250 32 24 15 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.98 1.00 0.85

Flt Protected 0.99 0.95 1.00 0.97 1.00

Satd. Flow (prot) 1734 1805 1741 1844 1615

Flt Permitted 0.91 0.35 1.00 0.97 1.00

Satd. Flow (perm) 1592 672 1741 1844 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 56 238 101 286 263 34 25 16 73 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 395 0 286 297 0 0 41 73 0 0 0

Heavy Vehicles (%) 6% 7% 0% 0% 7% 9% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 27.8 37.8 41.8 33.6 33.6

Effective Green, g (s) 27.8 37.8 41.8 33.6 33.6

Actuated g/C Ratio 0.31 0.42 0.46 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 491 408 808 688 602

v/s Ratio Prot c0.08 0.17

v/s Ratio Perm c0.25 0.22 0.02 c0.05

v/c Ratio 0.80 0.70 0.37 0.06 0.12

Uniform Delay, d1 28.6 19.6 15.6 18.1 18.5

Progression Factor 0.92 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.4 5.4 0.3 0.2 0.4

Delay (s) 38.6 24.9 15.8 18.2 18.9

Level of Service D C B B B

Approach Delay (s) 38.6 20.3 18.7 0.0

Approach LOS D C B A

Intersection Summary

HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 69 197 85 126 263 178 15 2 21 83 3 71

Future Volume (vph) 69 197 85 126 263 178 15 2 21 83 3 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 50 0 50 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 50 45 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.955 0.939 0.924 0.939

Flt Protected 0.950 0.950 0.981 0.974

Satd. Flow (prot) 1770 1720 0 1805 1665 0 0 1677 0 0 1721 0

Flt Permitted 0.236 0.433 0.880 0.820

Satd. Flow (perm) 440 1720 0 823 1665 0 0 1504 0 0 1449 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 37 26 46

Link Speed (mph) 30 30 30 30

Link Distance (ft) 456 1480 118 630

Travel Time (s) 10.4 33.6 2.7 14.3

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82

Heavy Vehicles (%) 2% 7% 2% 0% 12% 0% 4% 0% 2% 1% 0% 1%

Adj. Flow (vph) 84 240 104 154 321 217 18 2 26 101 4 87

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 344 0 154 538 0 0 46 0 0 192 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Detector Phase 1 1 1 1 2 2 2 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0

Minimum Split (s) 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0

Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Maximum Green (s) 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lead Lead Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0 2.0 2.0

Recall Mode C-Max C-Max C-Max C-Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 43.0 43.0 43.0 43.0 35.0 35.0

Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.35 0.35

v/c Ratio 0.44 0.46 0.44 0.73 0.08 0.36

Control Delay 34.0 23.6 28.4 32.0 12.7 20.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 20%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 36

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 34.0 23.6 28.4 32.0 12.7 20.4

LOS C C C C B C

Approach Delay 25.7 31.2 12.7 20.4

Approach LOS C C B C

Queue Length 50th (ft) 43 163 78 301 8 67

Queue Length 95th (ft) 87 222 128 #418 29 111

Internal Link Dist (ft) 376 1400 38 550

Turn Bay Length (ft) 50 50

Base Capacity (vph) 189 753 354 736 543 537

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.44 0.46 0.44 0.73 0.08 0.36

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 1:EBWB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 27.3 Intersection LOS: C

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     8: IOL Dr/Seymour St & Retreat Ave
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 69 197 85 126 263 178 15 2 21 83 3 71

Future Volume (vph) 69 197 85 126 263 178 15 2 21 83 3 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.94 0.92 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97

Satd. Flow (prot) 1770 1719 1805 1666 1676 1721

Flt Permitted 0.24 1.00 0.43 1.00 0.88 0.82

Satd. Flow (perm) 439 1719 823 1666 1503 1448

Peak-hour factor, PHF 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82

Adj. Flow (vph) 84 240 104 154 321 217 18 2 26 101 4 87

RTOR Reduction (vph) 0 14 0 0 22 0 0 17 0 0 30 0

Lane Group Flow (vph) 84 330 0 154 516 0 0 29 0 0 162 0

Heavy Vehicles (%) 2% 7% 2% 0% 12% 0% 4% 0% 2% 1% 0% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 41.0 41.0 41.0 41.0 35.0 35.0

Effective Green, g (s) 41.0 41.0 41.0 41.0 35.0 35.0

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0

Lane Grp Cap (vph) 179 704 337 683 526 506

v/s Ratio Prot 0.19 c0.31

v/s Ratio Perm 0.19 0.19 0.02 c0.11

v/c Ratio 0.47 0.47 0.46 0.76 0.06 0.32

Uniform Delay, d1 21.6 21.5 21.4 25.2 21.5 23.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.6 2.2 4.4 7.6 0.2 1.7

Delay (s) 30.1 23.8 25.8 32.8 21.7 25.5

Level of Service C C C C C C

Approach Delay (s) 25.0 31.3 21.7 25.5

Approach LOS C C C C

Intersection Summary

HCM 2000 Control Delay 28.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 277 23 36 521 265 529

Future Volume (vph) 277 23 36 521 265 529

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.97 0.95 0.95 0.95 1.00 1.00

Frt 0.989 0.850

Flt Protected 0.956 0.997

Satd. Flow (prot) 3259 0 0 3378 1727 1538

Flt Permitted 0.956 0.920

Satd. Flow (perm) 3259 0 0 3117 1727 1538

Right Turn on Red No Yes

Satd. Flow (RTOR) 563

Link Speed (mph) 30 30 30

Link Distance (ft) 1480 980 257

Travel Time (s) 33.6 22.3 5.8

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 7% 6% 0% 7% 10% 5%

Adj. Flow (vph) 295 24 38 554 282 563

Shared Lane Traffic (%)

Lane Group Flow (vph) 319 0 0 592 282 563

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6 2 3

Permitted Phases 2 6

Detector Phase 4 5 2 5 6 6

Switch Phase

Minimum Initial (s) 7.0 5.0 15.0 15.0 15.0 1.0

Minimum Split (s) 11.5 9.1 19.2 19.2 19.2 33.0

Total Split (s) 19.5 12.1 42.2 42.2 42.2 33.0

Total Split (%) 18.3% 11.3% 39.5% 39.5% 40% 31%

Maximum Green (s) 15.0 8.0 38.0 38.0 38.0 29.0

Yellow Time (s) 3.2 3.1 3.2 3.2 3.2 4.0

All-Red Time (s) 1.3 1.0 1.0 1.0 1.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.2 4.2

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 3.0

Recall Mode None None C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 22.0

Pedestrian Calls (#/hr) 4

Act Effct Green (s) 13.9 73.4 64.4 64.4

Actuated g/C Ratio 0.13 0.69 0.60 0.60

v/c Ratio 0.75 0.27 0.27 0.49

Control Delay 56.4 8.1 17.8 8.9

Queue Delay 0.5 0.0 1.3 1.4

Total Delay 56.9 8.1 19.0 10.3

LOS E A B B

Approach Delay 56.9 8.1 13.2
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Approach LOS E A B

Queue Length 50th (ft) 109 45 112 109

Queue Length 95th (ft) 156 176 m279 341

Internal Link Dist (ft) 1400 900 177

Turn Bay Length (ft)

Base Capacity (vph) 466 2169 1041 1150

Starvation Cap Reductn 0 0 551 379

Spillback Cap Reductn 20 85 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.72 0.28 0.58 0.73

Intersection Summary

Area Type: Other

Cycle Length: 106.8

Actuated Cycle Length: 106.8

Offset: 50.1 (47%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 19.4 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     9: Maple Ave & Retreat Ave
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 277 23 36 521 265 529

Future Volume (vph) 277 23 36 521 265 529

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.2 4.2 4.2

Lane Util. Factor 0.97 0.95 1.00 1.00

Frt 0.99 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 1.00

Satd. Flow (prot) 3258 3377 1727 1538

Flt Permitted 0.96 0.92 1.00 1.00

Satd. Flow (perm) 3258 3118 1727 1538

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 295 24 38 554 282 563

RTOR Reduction (vph) 0 0 0 0 0 240

Lane Group Flow (vph) 319 0 0 592 282 323

Heavy Vehicles (%) 7% 6% 0% 7% 10% 5%

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6

Permitted Phases 2 6

Actuated Green, G (s) 13.9 70.3 61.2 61.2

Effective Green, g (s) 13.9 70.3 61.2 61.2

Actuated g/C Ratio 0.13 0.66 0.57 0.57

Clearance Time (s) 4.5 4.2 4.2

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 424 2074 989 881

v/s Ratio Prot c0.10 c0.02 0.16

v/s Ratio Perm 0.16 c0.21

v/c Ratio 0.75 0.29 0.29 0.37

Uniform Delay, d1 44.8 7.7 11.6 12.3

Progression Factor 1.00 1.00 1.25 4.05

Incremental Delay, d2 6.6 0.0 0.5 0.9

Delay (s) 51.4 7.7 15.1 50.8

Level of Service D A B D

Approach Delay (s) 51.4 7.7 38.9

Approach LOS D A D

Intersection Summary

HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 16.8

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 30 148 9 169 1 387 321 27 105 318 297 1

Future Volume (vph) 30 148 9 169 1 387 321 27 105 318 297 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95

Frt 0.925 0.988 0.850

Flt Protected 0.996 0.950 0.988

Satd. Flow (prot) 0 3261 0 0 0 1770 1840 0 0 3497 1583 0

Flt Permitted 0.996 0.950 0.711

Satd. Flow (perm) 0 3261 0 0 0 1770 1840 0 0 2516 1583 0

Right Turn on Red Yes No No

Satd. Flow (RTOR) 178

Link Speed (mph) 30 30 30

Link Distance (ft) 1134 419 257

Travel Time (s) 25.8 9.5 5.8

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 32 159 10 182 1 416 345 29 113 342 319 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 0 0 0 417 374 0 0 455 320 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Detector Phase 4 4 8 8 8 5 2 5 2 5

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0

Minimum Split (s) 12.4 12.4 11.1 11.1 11.1 8.2

Total Split (s) 20.4 20.4 25.1 25.1 25.1 8.2

Total Split (%) 19.1% 19.1% 23.5% 23.5% 23.5% 7.7%

Maximum Green (s) 15.0 15.0 21.0 21.0 21.0 5.0

Yellow Time (s) 3.4 3.4 3.1 3.1 3.1 3.1

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 0.1

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.4 4.1 4.1

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode None None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.3 32.5 32.5 32.1 37.2

Actuated g/C Ratio 0.11 0.30 0.30 0.30 0.35

v/c Ratio 0.76 0.77 0.67 0.53 0.58

Control Delay 34.6 37.0 31.4 31.0 33.5

Queue Delay 0.1 0.4 0.0 0.3 17.3

Total Delay 34.7 37.4 31.4 31.3 50.8

LOS C D C C D

Approach Delay 34.7 34.6 39.3

Approach LOS C C D
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Lane Group SBL2 SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 3 224 58

Future Volume (vph) 3 224 58

Ideal Flow (vphpl) 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95

Frt 0.970

Flt Protected

Satd. Flow (prot) 0 3433 0

Flt Permitted 0.950

Satd. Flow (perm) 0 3261 0

Right Turn on Red No

Satd. Flow (RTOR)

Link Speed (mph) 30

Link Distance (ft) 614

Travel Time (s) 14.0

Peak Hour Factor 0.93 0.93 0.93

Adj. Flow (vph) 3 241 62

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 306 0

Turn Type Perm NA

Protected Phases 6 2 3

Permitted Phases 6

Detector Phase 6 6

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 1.0

Minimum Split (s) 20.1 20.1 20.1 28.0

Total Split (s) 25.1 25.1 25.1 28.0

Total Split (%) 23.5% 23.5% 24% 26%

Maximum Green (s) 20.0 20.0 20.0 24.0

Yellow Time (s) 3.1 3.1 3.1 4.0

All-Red Time (s) 2.0 2.0 2.0 0.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 5.1

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0 2.0 3.0

Recall Mode C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0

Pedestrian Calls (#/hr) 19

Act Effct Green (s) 21.2

Actuated g/C Ratio 0.20

v/c Ratio 0.47

Control Delay 41.0

Queue Delay 0.4

Total Delay 41.5

LOS D

Approach Delay 41.5

Approach LOS D
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Queue Length 50th (ft) 71 155 139 134 189

Queue Length 95th (ft) 120 #558 #474 #161 #315

Internal Link Dist (ft) 1054 339 177

Turn Bay Length (ft)

Base Capacity (vph) 611 539 560 856 551

Starvation Cap Reductn 0 0 0 86 217

Spillback Cap Reductn 9 11 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.64 0.79 0.67 0.59 0.96

Intersection Summary

Area Type: Other

Cycle Length: 106.8

Actuated Cycle Length: 106.8

Offset: 23.2 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 37.2 Intersection LOS: D

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     10: Maple Ave/Main St & Congress St & Jefferson St/Wyllys St
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Lane Group SBL2 SBT SBR Ø2 Ø3

Queue Length 50th (ft) 99

Queue Length 95th (ft) 144

Internal Link Dist (ft) 534

Turn Bay Length (ft)

Base Capacity (vph) 646

Starvation Cap Reductn 0

Spillback Cap Reductn 90

Storage Cap Reductn 0

Reduced v/c Ratio 0.55

Intersection Summary
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 30 148 9 169 1 387 321 27 105 318 297 1

Future Volume (vph) 30 148 9 169 1 387 321 27 105 318 297 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.4 4.1 4.1 5.1 5.1

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00

Frt 0.92 1.00 0.99 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.99 1.00

Satd. Flow (prot) 3259 1770 1841 3496 1583

Flt Permitted 1.00 0.95 1.00 0.71 1.00

Satd. Flow (perm) 3259 1770 1841 2517 1583

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 32 159 10 182 1 416 345 29 113 342 319 1

RTOR Reduction (vph) 0 159 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 224 0 0 0 417 374 0 0 455 320 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Actuated Green, G (s) 11.3 32.5 32.5 31.6 34.8

Effective Green, g (s) 11.3 32.5 32.5 31.6 31.6

Actuated g/C Ratio 0.11 0.30 0.30 0.30 0.30

Clearance Time (s) 5.4 4.1 4.1

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 344 538 560 862 468

v/s Ratio Prot c0.07 c0.24 0.20 0.06 c0.20

v/s Ratio Perm 0.09

v/c Ratio 0.65 0.78 0.67 0.53 0.68

Uniform Delay, d1 45.9 33.8 32.4 31.4 33.2

Progression Factor 1.00 0.65 0.65 0.93 0.94

Incremental Delay, d2 3.3 5.6 2.1 0.3 3.0

Delay (s) 49.2 27.6 23.2 29.4 34.1

Level of Service D C C C C

Approach Delay (s) 49.2 25.5 31.4

Approach LOS D C C

Intersection Summary

HCM 2000 Control Delay 34.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 21.8

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL2 SBT SBR

Lane Configurations

Traffic Volume (vph) 3 224 58

Future Volume (vph) 3 224 58

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 5.1

Lane Util. Factor 0.95

Frt 0.97

Flt Protected 1.00

Satd. Flow (prot) 3430

Flt Permitted 0.95

Satd. Flow (perm) 3260

Peak-hour factor, PHF 0.93 0.93 0.93

Adj. Flow (vph) 3 241 62

RTOR Reduction (vph) 0 0 0

Lane Group Flow (vph) 0 306 0

Turn Type Perm NA

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 18.8

Effective Green, g (s) 18.8

Actuated g/C Ratio 0.18

Clearance Time (s) 5.1

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 573

v/s Ratio Prot

v/s Ratio Perm 0.09

v/c Ratio 0.53

Uniform Delay, d1 40.0

Progression Factor 1.00

Incremental Delay, d2 3.5

Delay (s) 43.6

Level of Service D

Approach Delay (s) 43.6

Approach LOS D

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 4 314 44 46 587 29 121 221 145 32 181 4

Future Volume (vph) 4 314 44 46 587 29 121 221 145 32 181 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.982 0.993 0.941 0.997

Flt Protected 0.999 0.997 0.950 0.950

Satd. Flow (prot) 0 3389 0 0 3474 0 1719 1655 0 1570 1773 0

Flt Permitted 0.946 0.918 0.438 0.532

Satd. Flow (perm) 0 3209 0 0 3198 0 793 1655 0 879 1773 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 419 457 477 416

Travel Time (s) 9.5 10.4 10.8 9.5

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 6% 4% 8% 2% 3% 2% 5% 8% 8% 15% 7% 0%

Adj. Flow (vph) 4 334 47 49 624 31 129 235 154 34 193 4

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 385 0 0 704 0 129 389 0 34 197 0

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 3 3 4 1 1 2 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 5.0 5.0 10.0 10.0

Minimum Split (s) 15.0 15.0 9.0 9.0 15.0 15.0

Total Split (s) 23.0 23.0 15.0 19.0 25.8 25.8

Total Split (%) 21.5% 21.5% 14.0% 17.8% 24.2% 24.2%

Maximum Green (s) 18.0 18.0 11.0 15.0 20.8 20.8

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 1.0 1.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.0 39.6 36.8 40.8 20.8 20.8

Actuated g/C Ratio 0.17 0.37 0.34 0.38 0.19 0.19

v/c Ratio 0.71 0.57 0.32 0.62 0.20 0.57

Control Delay 50.6 29.6 24.6 31.8 39.6 46.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.6 29.6 24.6 31.8 39.6 46.4

LOS D C C C D D

Approach Delay 50.6 29.6 30.0 45.4
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Lane Group Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 19.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 14.0

Pedestrian Calls (#/hr) 34

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D C C D

Queue Length 50th (ft) 147 215 58 212 20 123

Queue Length 95th (ft) 200 279 101 315 50 199

Internal Link Dist (ft) 339 377 397 336

Turn Bay Length (ft)

Base Capacity (vph) 540 1238 403 632 171 345

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.57 0.32 0.62 0.20 0.57

Intersection Summary

Area Type: Other

Cycle Length: 106.8

Actuated Cycle Length: 106.8

Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 36.1 Intersection LOS: D

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     11: Wethersfield Ave/Main St & Wyllys St



Lanes, Volumes, Timings 2026 Combined Conditions

11: Wethersfield Ave/Main St & Wyllys St Weekday Morning Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\AM 2026 Combined.syn Page 45

Lane Group Ø5

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 4 314 44 46 587 29 121 221 145 32 181 4

Future Volume (vph) 4 314 44 46 587 29 121 221 145 32 181 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 4.0 4.0 4.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.98 0.99 1.00 0.94 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3389 3473 1719 1655 1570 1773

Flt Permitted 0.95 0.92 0.44 1.00 0.53 1.00

Satd. Flow (perm) 3208 3200 792 1655 879 1773

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 4 334 47 49 624 31 129 235 154 34 193 4

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 385 0 0 704 0 129 389 0 34 197 0

Heavy Vehicles (%) 6% 4% 8% 2% 3% 2% 5% 8% 8% 15% 7% 0%

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 18.0 38.6 33.8 37.8 18.8 18.8

Effective Green, g (s) 18.0 38.6 33.8 37.8 18.8 18.8

Actuated g/C Ratio 0.17 0.36 0.32 0.35 0.18 0.18

Clearance Time (s) 5.0 4.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 540 1209 380 585 154 312

v/s Ratio Prot c0.11 0.05 c0.24 0.11

v/s Ratio Perm c0.12 0.10 0.06 0.04

v/c Ratio 0.71 0.58 0.34 0.66 0.22 0.63

Uniform Delay, d1 42.0 27.6 27.2 29.1 37.7 40.8

Progression Factor 1.04 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.4 2.1 2.4 5.9 3.3 9.4

Delay (s) 50.2 29.6 29.6 35.0 41.0 50.1

Level of Service D C C D D D

Approach Delay (s) 50.2 29.6 33.7 48.8

Approach LOS D C C D

Intersection Summary

HCM 2000 Control Delay 37.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 23.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 13 87 19 111 140 113 16 471 190 98 384 21

Future Volume (vph) 13 87 19 111 140 113 16 471 190 98 384 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.978 0.953 0.958 0.994

Flt Protected 0.995 0.985 0.999 0.990

Satd. Flow (prot) 0 1771 0 0 3355 0 0 3389 0 0 3492 0

Flt Permitted 0.930 0.767 0.937 0.680

Satd. Flow (perm) 0 1656 0 0 2613 0 0 3178 0 0 2398 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 8 70 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 567 531 459 319

Travel Time (s) 12.9 12.1 10.4 7.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 6% 0% 2% 1% 0% 0% 2% 2% 5% 1% 0%

Adj. Flow (vph) 14 95 21 121 152 123 17 512 207 107 417 23

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 130 0 0 396 0 0 736 0 0 547 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 15.0 15.0 5.0

Minimum Split (s) 15.0 15.0 15.0 15.0 20.0 20.0 9.0

Total Split (s) 23.0 23.0 23.0 23.0 46.0 46.0 14.0

Total Split (%) 23.0% 23.0% 23.0% 23.0% 46.0% 46.0% 14.0%

Maximum Green (s) 18.0 18.0 18.0 18.0 41.0 41.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.4 18.4 50.6 61.8

Actuated g/C Ratio 0.18 0.18 0.51 0.62

v/c Ratio 0.42 0.82 0.45 0.34

Control Delay 38.3 60.6 7.4 8.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 38.3 60.6 7.4 8.9

LOS D E A A

Approach Delay 38.3 60.6 7.4 8.9
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 17%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 16

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D E A A

Queue Length 50th (ft) 66 140 83 57

Queue Length 95th (ft) 128 #215 80 120

Internal Link Dist (ft) 487 451 379 239

Turn Bay Length (ft)

Base Capacity (vph) 319 493 1642 1608

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.41 0.80 0.45 0.34

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 55 (55%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 21.7 Intersection LOS: C

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     1: Washington St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis 2026 Background Conditions

1: Washington St & Jefferson St Weekday Afternoon Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\PM 2026 Background.syn Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 13 87 19 111 140 113 16 471 190 98 384 21

Future Volume (vph) 13 87 19 111 140 113 16 471 190 98 384 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 0.95 0.95 0.95

Frt 0.98 0.95 0.96 0.99

Flt Protected 0.99 0.98 1.00 0.99

Satd. Flow (prot) 1771 3357 3388 3492

Flt Permitted 0.93 0.77 0.94 0.68

Satd. Flow (perm) 1656 2613 3177 2399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 95 21 121 152 123 17 512 207 107 417 23

RTOR Reduction (vph) 0 7 0 0 0 0 0 36 0 0 3 0

Lane Group Flow (vph) 0 123 0 0 396 0 0 700 0 0 544 0

Heavy Vehicles (%) 0% 6% 0% 2% 1% 0% 0% 2% 2% 5% 1% 0%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 18.4 18.4 48.2 58.4

Effective Green, g (s) 18.4 18.4 48.2 58.4

Actuated g/C Ratio 0.18 0.18 0.48 0.58

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 304 480 1531 1512

v/s Ratio Prot c0.04

v/s Ratio Perm 0.07 c0.15 c0.22 0.17

v/c Ratio 0.41 0.82 0.46 0.36

Uniform Delay, d1 36.0 39.3 17.2 11.0

Progression Factor 1.00 1.17 0.41 1.00

Incremental Delay, d2 0.9 10.6 1.0 0.1

Delay (s) 36.9 56.4 8.0 11.1

Level of Service D E A B

Approach Delay (s) 36.9 56.4 8.0 11.1

Approach LOS D E A B

Intersection Summary

HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 11 3 12 111 3 151 14 477 70 78 432 1

Future Volume (vph) 11 3 12 111 3 151 14 477 70 78 432 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 55 0 250 0

Storage Lanes 0 0 0 1 1 0 1 0

Taper Length (ft) 25 175 0 0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 0.937 0.850 0.981

Flt Protected 0.979 0.954 0.950 0.950

Satd. Flow (prot) 0 1743 0 0 1813 1615 1805 3451 0 1805 3574 0

Flt Permitted 0.881 0.711 0.487 0.387

Satd. Flow (perm) 0 1568 0 0 1351 1615 925 3451 0 735 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 161 20

Link Speed (mph) 30 30 30 30

Link Distance (ft) 151 256 229 459

Travel Time (s) 3.4 5.8 5.2 10.4

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Adj. Flow (vph) 12 3 13 118 3 161 15 507 74 83 460 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 28 0 0 121 161 15 581 0 83 461 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Detector Phase 4 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 15.0 5.0 5.0 5.0

Minimum Split (s) 19.0 19.0 19.0 19.0 19.0 9.0 9.0 9.0

Total Split (s) 20.0 20.0 20.0 20.0 20.0 46.0 46.0 15.0

Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 46.0% 46.0% 15.0%

Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 42.0 42.0 11.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.4 15.4 15.4 55.5 55.5 65.0 69.0

Actuated g/C Ratio 0.15 0.15 0.15 0.56 0.56 0.65 0.69

v/c Ratio 0.11 0.58 0.42 0.03 0.30 0.14 0.19

Control Delay 25.4 51.5 9.7 8.5 7.2 4.2 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 23

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 25.4 51.5 9.7 8.5 7.2 4.2 3.8

LOS C D A A A A A

Approach Delay 25.4 27.6 7.3 3.8

Approach LOS C C A A

Queue Length 50th (ft) 8 73 0 2 46 7 19

Queue Length 95th (ft) 33 132 55 m10 76 m14 m36

Internal Link Dist (ft) 71 176 149 379

Turn Bay Length (ft) 55 250

Base Capacity (vph) 261 216 393 512 1922 606 2432

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.56 0.41 0.03 0.30 0.14 0.19

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 51 (51%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 10.3 Intersection LOS: B

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Washington St & Dunkin' Dr/Zwieback St
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 11 3 12 111 3 151 14 477 70 78 432 1

Future Volume (vph) 11 3 12 111 3 151 14 477 70 78 432 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.94 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1744 1812 1615 1805 3451 1805 3573

Flt Permitted 0.88 0.71 1.00 0.49 1.00 0.39 1.00

Satd. Flow (perm) 1569 1351 1615 925 3451 736 3573

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 12 3 13 118 3 161 15 507 74 83 460 1

RTOR Reduction (vph) 0 11 0 0 0 136 0 9 0 0 0 0

Lane Group Flow (vph) 0 17 0 0 121 25 15 572 0 83 461 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Actuated Green, G (s) 15.4 15.4 15.4 53.1 53.1 62.6 66.6

Effective Green, g (s) 15.4 15.4 15.4 53.1 53.1 62.6 66.6

Actuated g/C Ratio 0.15 0.15 0.15 0.53 0.53 0.63 0.67

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 241 208 248 491 1832 562 2379

v/s Ratio Prot c0.17 0.01 c0.13

v/s Ratio Perm 0.01 c0.09 0.02 0.02 0.08

v/c Ratio 0.07 0.58 0.10 0.03 0.31 0.15 0.19

Uniform Delay, d1 36.2 39.3 36.3 11.2 13.2 7.5 6.4

Progression Factor 1.00 1.00 1.00 0.55 0.50 0.50 0.51

Incremental Delay, d2 0.1 4.1 0.2 0.1 0.4 0.1 0.0

Delay (s) 36.3 43.4 36.5 6.2 7.0 3.9 3.3

Level of Service D D D A A A A

Approach Delay (s) 36.3 39.5 7.0 3.4

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 57 550 517 59

Future Volume (vph) 0 0 57 550 517 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 0.95 0.95 0.95 0.95

Frt 0.985

Flt Protected 0.995

Satd. Flow (prot) 0 0 0 3497 3524 0

Flt Permitted 0.995

Satd. Flow (perm) 0 0 0 3497 3524 0

Link Speed (mph) 30 30 30

Link Distance (ft) 1165 416 229

Travel Time (s) 26.5 9.5 5.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 0% 0% 3% 1% 0%

Adj. Flow (vph) 0 0 59 573 539 61

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 632 600 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 0 57 550 517 59

Future Volume (Veh/h) 0 0 57 550 517 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 0 59 573 539 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 416 229

pX, platoon unblocked 0.97 0.95 0.95

vC, conflicting volume 974 300 600

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 763 170 485

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 94

cM capacity (veh/h) 316 811 1039

Direction, Lane # NB 1 NB 2 SB 1 SB 2

Volume Total 250 382 359 241

Volume Left 59 0 0 0

Volume Right 0 0 0 61

cSH 1039 1700 1700 1700

Volume to Capacity 0.06 0.22 0.21 0.14

Queue Length 95th (ft) 5 0 0 0

Control Delay (s) 2.5 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 1.0 0.0

Approach LOS

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 67 3 62 61 30 133 51 434 5 6 452 52

Future Volume (vph) 67 3 62 61 30 133 51 434 5 6 452 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.936 0.878 0.999 0.985

Flt Protected 0.975 0.950 0.995 0.999

Satd. Flow (prot) 0 1734 0 1805 1668 0 0 3495 0 0 3521 0

Flt Permitted 0.493 0.602 0.845 0.952

Satd. Flow (perm) 0 877 0 1144 1668 0 0 2968 0 0 3355 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 49 141 1 18

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1133 193 356 416

Travel Time (s) 25.8 4.4 8.1 9.5

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Adj. Flow (vph) 71 3 66 65 32 141 54 462 5 6 481 55

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 140 0 65 173 0 0 521 0 0 542 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Detector Phase 3 3 3 3 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 15.0 15.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 20.0 20.0 8.0

Total Split (s) 40.0 40.0 40.0 40.0 46.0 46.0 14.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 46.0% 46.0% 14.0%

Maximum Green (s) 35.0 35.0 35.0 35.0 41.0 41.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None C-Max C-Max None

Walk Time (s) 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 1.0 1.0 1.0 1.0

Pedestrian Calls (#/hr) 23 23 23 23

Act Effct Green (s) 12.5 12.5 12.5 66.8 74.5

Actuated g/C Ratio 0.12 0.12 0.12 0.67 0.74

v/c Ratio 0.92 0.45 0.52 0.26 0.22

Control Delay 82.7 49.0 15.9 5.5 1.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 82.7 49.0 15.9 5.5 1.6

LOS F D B A A

Approach Delay 82.7 24.9 5.5 1.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F C A A

Queue Length 50th (ft) 60 40 19 49 23

Queue Length 95th (ft) #144 77 75 97 6

Internal Link Dist (ft) 1053 113 276 336

Turn Bay Length (ft)

Base Capacity (vph) 338 400 675 1983 2614

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.41 0.16 0.26 0.26 0.21

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 55 (55%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 14.8 Intersection LOS: B

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     4: Washington St & Allen Pl/Hospital Garage Dr
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 67 3 62 61 30 133 51 434 5 6 452 52

Future Volume (vph) 67 3 62 61 30 133 51 434 5 6 452 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.94 1.00 0.88 1.00 0.98

Flt Protected 0.98 0.95 1.00 0.99 1.00

Satd. Flow (prot) 1735 1805 1668 3493 3522

Flt Permitted 0.49 0.60 1.00 0.85 0.95

Satd. Flow (perm) 877 1145 1668 2967 3354

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 71 3 66 65 32 141 54 462 5 6 481 55

RTOR Reduction (vph) 0 43 0 0 123 0 0 0 0 0 5 0

Lane Group Flow (vph) 0 97 0 65 50 0 0 521 0 0 537 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Actuated Green, G (s) 12.5 12.5 12.5 66.8 73.5

Effective Green, g (s) 12.5 12.5 12.5 66.8 73.5

Actuated g/C Ratio 0.12 0.12 0.12 0.67 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 109 143 208 1981 2476

v/s Ratio Prot 0.03 c0.01

v/s Ratio Perm c0.11 0.06 c0.18 0.14

v/c Ratio 0.89 0.45 0.24 0.26 0.22

Uniform Delay, d1 43.1 40.6 39.5 6.7 4.2

Progression Factor 1.00 1.00 1.00 0.68 0.45

Incremental Delay, d2 52.4 0.8 0.2 0.3 0.0

Delay (s) 95.5 41.4 39.7 4.8 1.9

Level of Service F D D A A

Approach Delay (s) 95.5 40.2 4.8 1.9

Approach LOS F D A A

Intersection Summary

HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 87 257 48 63 204 159 27 219 0 143 266 133

Future Volume (vph) 87 257 48 63 204 159 27 219 0 143 266 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 0.95

Frt 0.976 0.850 0.963

Flt Protected 0.950 0.950 0.998 0.995 0.987

Satd. Flow (prot) 1787 1809 0 1633 1764 1524 0 3518 0 0 3378 0

Flt Permitted 0.609 0.137 0.564 0.817 0.698

Satd. Flow (perm) 1146 1809 0 236 997 1524 0 2888 0 0 2389 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 8 173 40

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1103 186 140 356

Travel Time (s) 25.1 4.2 3.2 8.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 3% 0% 5% 2% 6% 3% 2% 5% 5% 0% 1%

Adj. Flow (vph) 95 279 52 68 222 173 29 238 0 155 289 145

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 95 331 0 61 229 173 0 267 0 0 589 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Detector Phase 5 5 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 10.0 10.0 5.0

Minimum Split (s) 11.0 11.0 12.0 12.0 12.0 15.0 15.0 9.0

Total Split (s) 21.0 21.0 29.0 29.0 29.0 17.0 17.0 12.0

Total Split (%) 21.0% 21.0% 29.0% 29.0% 29.0% 17.0% 17.0% 12.0%

Maximum Green (s) 17.0 17.0 24.0 24.0 24.0 12.0 12.0 8.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None None C-Max C-Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.5 22.5 29.1 29.1 29.1 12.0 23.0

Actuated g/C Ratio 0.22 0.22 0.29 0.29 0.29 0.12 0.23

v/c Ratio 0.37 0.80 0.90 0.79 0.31 0.77 0.87

Control Delay 39.7 53.8 123.8 55.4 6.4 58.8 42.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.7 53.8 123.8 55.4 6.4 58.8 42.4

LOS D D F E A E D

Approach Delay 50.7 46.1 58.8 42.4
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 21%

Maximum Green (s) 17.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0

Pedestrian Calls (#/hr) 19

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D D E D

Queue Length 50th (ft) 48 184 35 130 0 88 123

Queue Length 95th (ft) 108 #404 #134 #309 52 #148 #216

Internal Link Dist (ft) 1023 106 60 276

Turn Bay Length (ft)

Base Capacity (vph) 257 412 68 290 566 346 679

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.37 0.80 0.90 0.79 0.31 0.77 0.87

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 24 (24%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 47.9 Intersection LOS: D

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Vernon St/Retreat Ave & Washington St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 87 257 48 63 204 159 27 219 0 143 266 133

Future Volume (vph) 87 257 48 63 204 159 27 219 0 143 266 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.99

Satd. Flow (prot) 1787 1809 1633 1765 1524 3516 3379

Flt Permitted 0.61 1.00 0.14 0.56 1.00 0.82 0.70

Satd. Flow (perm) 1146 1809 236 997 1524 2889 2389

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 279 52 68 222 173 29 238 0 155 289 145

RTOR Reduction (vph) 0 6 0 0 0 123 0 0 0 0 32 0

Lane Group Flow (vph) 95 325 0 61 229 50 0 267 0 0 557 0

Heavy Vehicles (%) 1% 3% 0% 5% 2% 6% 3% 2% 5% 5% 0% 1%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Actuated Green, G (s) 22.5 22.5 29.1 29.1 29.1 9.6 19.6

Effective Green, g (s) 22.5 22.5 29.1 29.1 29.1 9.6 19.6

Actuated g/C Ratio 0.22 0.22 0.29 0.29 0.29 0.10 0.20

Clearance Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 257 407 68 290 443 277 567

v/s Ratio Prot c0.18 c0.10

v/s Ratio Perm 0.08 c0.26 0.23 0.03 0.09 c0.09

v/c Ratio 0.37 0.80 0.90 0.79 0.11 0.96 0.98

Uniform Delay, d1 32.8 36.6 34.0 32.6 26.0 45.0 40.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.84

Incremental Delay, d2 0.3 9.8 72.3 12.4 0.0 45.6 33.4

Delay (s) 33.1 46.4 106.3 45.0 26.0 90.6 66.8

Level of Service C D F D C F E

Approach Delay (s) 43.4 46.0 90.6 66.8

Approach LOS D D F E

Intersection Summary

HCM 2000 Control Delay 59.2 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 315 25 136 278 34 84 67 207 0 0 0

Future Volume (vph) 56 315 25 136 278 34 84 67 207 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.984 0.850

Flt Protected 0.993 0.950 0.973

Satd. Flow (prot) 0 1806 0 1805 1831 0 0 1849 1615 0 0 0

Flt Permitted 0.903 0.385 0.973

Satd. Flow (perm) 0 1643 0 732 1831 0 0 1849 1615 0 0 0

Right Turn on Red No No No Yes

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 531 1134 467 822

Travel Time (s) 12.1 25.8 10.6 18.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 3% 4% 0% 0% 2% 3% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 62 346 27 149 305 37 92 74 227 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 0 149 342 0 0 166 227 0 0 0

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Detector Phase 2 2 1 1 2 4 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0

Total Split (s) 45.0 45.0 14.0 24.0 24.0 24.0

Total Split (%) 45.0% 45.0% 14.0% 24.0% 24.0% 24.0%

Maximum Green (s) 41.0 41.0 10.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max None Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 41.0 51.0 55.0 30.2 30.2

Actuated g/C Ratio 0.41 0.51 0.55 0.30 0.30

v/c Ratio 0.65 0.31 0.34 0.30 0.47

Control Delay 24.6 13.0 13.6 31.5 35.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 24.6 13.0 13.6 31.5 35.2

LOS C B B C D

Approach Delay 24.6 13.5 33.6
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 17%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 17

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C B C

Queue Length 50th (ft) 182 44 114 72 105

Queue Length 95th (ft) 221 76 173 158 #235

Internal Link Dist (ft) 451 1054 387 742

Turn Bay Length (ft)

Base Capacity (vph) 673 480 1007 558 487

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.65 0.31 0.34 0.30 0.47

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 45 (45%), Referenced to phase 2:EBWB, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 23.1 Intersection LOS: C

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Seymour St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 315 25 136 278 34 84 67 207 0 0 0

Future Volume (vph) 56 315 25 136 278 34 84 67 207 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.98 1.00 0.85

Flt Protected 0.99 0.95 1.00 0.97 1.00

Satd. Flow (prot) 1806 1805 1831 1849 1615

Flt Permitted 0.90 0.39 1.00 0.97 1.00

Satd. Flow (perm) 1642 732 1831 1849 1615

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 62 346 27 149 305 37 92 74 227 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 435 0 149 342 0 0 166 227 0 0 0

Heavy Vehicles (%) 3% 4% 0% 0% 2% 3% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 38.6 48.6 52.6 30.2 30.2

Effective Green, g (s) 38.6 48.6 52.6 30.2 30.2

Actuated g/C Ratio 0.39 0.49 0.53 0.30 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 633 463 963 558 487

v/s Ratio Prot 0.03 c0.19

v/s Ratio Perm c0.26 0.12 0.09 c0.14

v/c Ratio 0.69 0.32 0.36 0.30 0.47

Uniform Delay, d1 25.7 15.8 13.8 26.8 28.4

Progression Factor 0.83 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.6 0.4 0.2 1.4 3.2

Delay (s) 26.8 16.2 14.0 28.1 31.5

Level of Service C B B C C

Approach Delay (s) 26.8 14.7 30.1 0.0

Approach LOS C B C A

Intersection Summary

HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 268 44 28 344 34 58 0 90 121 2 64

Future Volume (vph) 53 268 44 28 344 34 58 0 90 121 2 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 50 0 50 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 50 45 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.979 0.987 0.918 0.954

Flt Protected 0.950 0.950 0.981 0.969

Satd. Flow (prot) 1805 1784 0 1805 1794 0 0 1711 0 0 1756 0

Flt Permitted 0.389 0.459 0.828 0.701

Satd. Flow (perm) 739 1784 0 872 1794 0 0 1444 0 0 1271 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 5 80 27

Link Speed (mph) 30 30 30 30

Link Distance (ft) 456 1480 118 630

Travel Time (s) 10.4 33.6 2.7 14.3

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 5% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 56 285 47 30 366 36 62 0 96 129 2 68

Shared Lane Traffic (%)

Lane Group Flow (vph) 56 332 0 30 402 0 0 158 0 0 199 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Detector Phase 1 1 1 1 2 2 2 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0

Minimum Split (s) 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0

Total Split (s) 45.0 45.0 45.0 45.0 40.0 40.0 40.0 40.0

Total Split (%) 42.9% 42.9% 42.9% 42.9% 38.1% 38.1% 38.1% 38.1%

Maximum Green (s) 40.0 40.0 40.0 40.0 35.0 35.0 35.0 35.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lead Lead Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0 2.0 2.0

Recall Mode C-Max C-Max C-Max C-Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 48.0 48.0 48.0 48.0 35.0 35.0

Actuated g/C Ratio 0.46 0.46 0.46 0.46 0.33 0.33

v/c Ratio 0.17 0.40 0.08 0.49 0.30 0.45

Control Delay 22.4 22.7 20.9 24.6 14.6 27.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 19%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 34

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 22.4 22.7 20.9 24.6 14.6 27.5

LOS C C C C B C

Approach Delay 22.6 24.3 14.6 27.5

Approach LOS C C B C

Queue Length 50th (ft) 25 162 13 210 37 89

Queue Length 95th (ft) 56 247 34 310 88 159

Internal Link Dist (ft) 376 1400 38 550

Turn Bay Length (ft) 50 50

Base Capacity (vph) 337 820 398 822 534 441

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.40 0.08 0.49 0.30 0.45

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 40 (38%), Referenced to phase 1:EBWB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 23.0 Intersection LOS: C

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     7: IOL Dr/Seymour St & Retreat Ave
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 268 44 28 344 34 58 0 90 121 2 64

Future Volume (vph) 53 268 44 28 344 34 58 0 90 121 2 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 0.92 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97

Satd. Flow (prot) 1805 1783 1805 1793 1711 1755

Flt Permitted 0.39 1.00 0.46 1.00 0.83 0.70

Satd. Flow (perm) 739 1783 872 1793 1445 1270

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 56 285 47 30 366 36 62 0 96 129 2 68

RTOR Reduction (vph) 0 5 0 0 3 0 0 53 0 0 18 0

Lane Group Flow (vph) 56 327 0 30 399 0 0 105 0 0 181 0

Heavy Vehicles (%) 0% 5% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 35.0 35.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 35.0 35.0

Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0

Lane Grp Cap (vph) 323 781 382 785 481 423

v/s Ratio Prot 0.18 c0.22

v/s Ratio Perm 0.08 0.03 0.07 c0.14

v/c Ratio 0.17 0.42 0.08 0.51 0.22 0.43

Uniform Delay, d1 17.9 20.3 17.2 21.3 25.2 27.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 1.6 0.4 2.3 1.0 3.1

Delay (s) 19.1 21.9 17.6 23.7 26.2 30.4

Level of Service B C B C C C

Approach Delay (s) 21.5 23.3 26.2 30.4

Approach LOS C C C C

Intersection Summary

HCM 2000 Control Delay 24.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 484 25 22 413 475 263

Future Volume (vph) 484 25 22 413 475 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.97 0.95 0.95 0.95 1.00 1.00

Frt 0.993 0.850

Flt Protected 0.955 0.997

Satd. Flow (prot) 3389 0 0 3462 1845 1524

Flt Permitted 0.955 0.922

Satd. Flow (perm) 3389 0 0 3202 1845 1524

Right Turn on Red No Yes

Satd. Flow (RTOR) 271

Link Speed (mph) 30 30 30

Link Distance (ft) 1480 980 257

Travel Time (s) 33.6 22.3 5.8

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 3% 6% 3% 4% 3% 6%

Adj. Flow (vph) 499 26 23 426 490 271

Shared Lane Traffic (%)

Lane Group Flow (vph) 525 0 0 449 490 271

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6 2 3

Permitted Phases 2 6

Detector Phase 4 5 2 5 6 6

Switch Phase

Minimum Initial (s) 7.0 5.0 15.0 15.0 15.0 1.0

Minimum Split (s) 11.5 9.1 19.2 19.2 19.2 33.0

Total Split (s) 20.5 9.1 49.2 49.2 49.2 33.0

Total Split (%) 18.3% 8.1% 44.0% 44.0% 44% 30%

Maximum Green (s) 16.0 5.0 45.0 45.0 45.0 29.0

Yellow Time (s) 3.2 3.1 3.2 3.2 3.2 4.0

All-Red Time (s) 1.3 1.0 1.0 1.0 1.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.2 4.2

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 3.0

Recall Mode None None C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 22.0

Pedestrian Calls (#/hr) 12

Act Effct Green (s) 21.6 64.1 57.0 57.0

Actuated g/C Ratio 0.19 0.57 0.51 0.51

v/c Ratio 0.80 0.24 0.52 0.30

Control Delay 54.6 12.9 25.7 7.5

Queue Delay 0.6 0.0 4.2 1.1

Total Delay 55.2 12.9 29.9 8.6

LOS E B C A

Approach Delay 55.2 12.9 22.3
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Approach LOS E B C

Queue Length 50th (ft) 180 51 150 35

Queue Length 95th (ft) #326 132 m464 m77

Internal Link Dist (ft) 1400 900 177

Turn Bay Length (ft)

Base Capacity (vph) 656 1851 940 909

Starvation Cap Reductn 0 0 361 423

Spillback Cap Reductn 18 106 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.82 0.26 0.85 0.56

Intersection Summary

Area Type: Other

Cycle Length: 111.8

Actuated Cycle Length: 111.8

Offset: 50.1 (45%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: Maple Ave & Retreat Ave
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 484 25 22 413 475 263

Future Volume (vph) 484 25 22 413 475 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.2 4.2 4.2

Lane Util. Factor 0.97 0.95 1.00 1.00

Frt 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3386 3464 1845 1524

Flt Permitted 0.95 0.92 1.00 1.00

Satd. Flow (perm) 3386 3202 1845 1524

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 499 26 23 426 490 271

RTOR Reduction (vph) 0 0 0 0 0 139

Lane Group Flow (vph) 525 0 0 449 490 132

Heavy Vehicles (%) 3% 6% 3% 4% 3% 6%

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6

Permitted Phases 2 6

Actuated Green, G (s) 21.6 61.8 54.6 54.6

Effective Green, g (s) 21.6 61.8 54.6 54.6

Actuated g/C Ratio 0.19 0.55 0.49 0.49

Clearance Time (s) 4.5 4.2 4.2

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 654 1786 901 744

v/s Ratio Prot c0.16 c0.02 c0.27

v/s Ratio Perm 0.12 0.09

v/c Ratio 0.80 0.25 0.54 0.18

Uniform Delay, d1 43.1 13.0 19.9 16.0

Progression Factor 1.00 1.00 1.14 2.53

Incremental Delay, d2 6.7 0.0 1.8 0.4

Delay (s) 49.7 13.0 24.6 40.9

Level of Service D B C D

Approach Delay (s) 49.7 13.0 30.4

Approach LOS D B C

Intersection Summary

HCM 2000 Control Delay 31.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 111.8 Sum of lost time (s) 16.8

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 42 272 17 168 5 251 201 52 87 486 312 6

Future Volume (vph) 42 272 17 168 5 251 201 52 87 486 312 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95

Frt 0.944 0.969 0.850

Flt Protected 0.996 0.950 0.992

Satd. Flow (prot) 0 3328 0 0 0 1770 1805 0 0 3511 1583 0

Flt Permitted 0.996 0.950 0.791

Satd. Flow (perm) 0 3328 0 0 0 1770 1805 0 0 2800 1583 0

Right Turn on Red Yes No No

Satd. Flow (RTOR) 67

Link Speed (mph) 30 30 30

Link Distance (ft) 1134 419 257

Travel Time (s) 25.8 9.5 5.8

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 44 283 18 175 5 261 209 54 91 506 325 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 520 0 0 0 266 263 0 0 597 331 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Detector Phase 4 4 8 8 8 5 2 5 2 5

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0

Minimum Split (s) 12.4 12.4 11.1 11.1 11.1 8.2

Total Split (s) 22.4 22.4 24.1 24.1 24.1 8.2

Total Split (%) 20.0% 20.0% 21.6% 21.6% 21.6% 7.3%

Maximum Green (s) 17.0 17.0 20.0 20.0 20.0 5.0

Yellow Time (s) 3.4 3.4 3.1 3.1 3.1 3.1

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 0.1

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.4 4.1 4.1

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode None None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.1 19.3 19.3 43.5 48.6

Actuated g/C Ratio 0.16 0.17 0.17 0.39 0.43

v/c Ratio 0.88 0.87 0.84 0.52 0.48

Control Delay 56.7 60.4 56.6 19.3 18.6

Queue Delay 0.2 8.4 0.0 0.7 9.1

Total Delay 56.9 68.8 56.6 20.0 27.6

LOS E E E B C

Approach Delay 56.9 62.8 22.7

Approach LOS E E C
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Lane Group SBL2 SBL SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 14 9 272 37

Future Volume (vph) 14 9 272 37

Ideal Flow (vphpl) 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95

Frt 0.983

Flt Protected 0.997

Satd. Flow (prot) 0 0 3469 0

Flt Permitted 0.884

Satd. Flow (perm) 0 0 3075 0

Right Turn on Red No

Satd. Flow (RTOR)

Link Speed (mph) 30

Link Distance (ft) 614

Travel Time (s) 14.0

Peak Hour Factor 0.96 0.96 0.96 0.96

Adj. Flow (vph) 15 9 283 39

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 346 0

Turn Type Perm Perm NA

Protected Phases 6 2 3

Permitted Phases 6 6

Detector Phase 6 6 6

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 1.0

Minimum Split (s) 20.1 20.1 20.1 20.1 28.0

Total Split (s) 29.1 29.1 29.1 29.1 28.0

Total Split (%) 26.0% 26.0% 26.0% 26% 25%

Maximum Green (s) 24.0 24.0 24.0 24.0 24.0

Yellow Time (s) 3.1 3.1 3.1 3.1 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 0.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 5.1

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0

Recall Mode C-Max C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0

Pedestrian Calls (#/hr) 19

Act Effct Green (s) 32.7

Actuated g/C Ratio 0.29

v/c Ratio 0.38

Control Delay 35.6

Queue Delay 0.1

Total Delay 35.7

LOS D

Approach Delay 35.7

Approach LOS D
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Queue Length 50th (ft) 164 191 186 164 215

Queue Length 95th (ft) #276 #335 #325 #232 m264

Internal Link Dist (ft) 1054 339 177

Turn Bay Length (ft)

Base Capacity (vph) 600 323 330 1156 687

Starvation Cap Reductn 0 0 0 257 315

Spillback Cap Reductn 3 35 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.87 0.92 0.80 0.66 0.89

Intersection Summary

Area Type: Other

Cycle Length: 111.8

Actuated Cycle Length: 111.8

Offset: 23.2 (21%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 41.4 Intersection LOS: D

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     9: Maple Ave/Main St & Congress St & Jefferson St/Wyllys St
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Lane Group SBL2 SBL SBT SBR Ø2 Ø3

Queue Length 50th (ft) 110

Queue Length 95th (ft) 165

Internal Link Dist (ft) 534

Turn Bay Length (ft)

Base Capacity (vph) 900

Starvation Cap Reductn 0

Spillback Cap Reductn 62

Storage Cap Reductn 0

Reduced v/c Ratio 0.41

Intersection Summary
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 42 272 17 168 5 251 201 52 87 486 312 6

Future Volume (vph) 42 272 17 168 5 251 201 52 87 486 312 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.4 4.1 4.1 5.1 5.1

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00

Frt 0.94 1.00 0.97 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.99 1.00

Satd. Flow (prot) 3328 1770 1805 3512 1583

Flt Permitted 1.00 0.95 1.00 0.79 1.00

Satd. Flow (perm) 3328 1770 1805 2799 1583

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 44 283 18 175 5 261 209 54 91 506 325 6

RTOR Reduction (vph) 0 56 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 464 0 0 0 266 263 0 0 597 331 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Actuated Green, G (s) 18.1 19.3 19.3 43.0 46.2

Effective Green, g (s) 18.1 19.3 19.3 43.0 43.0

Actuated g/C Ratio 0.16 0.17 0.17 0.38 0.38

Clearance Time (s) 5.4 4.1 4.1

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 538 305 311 1156 608

v/s Ratio Prot c0.14 c0.15 0.15 0.06 c0.21

v/s Ratio Perm 0.14

v/c Ratio 0.86 0.87 0.85 0.52 0.54

Uniform Delay, d1 45.6 45.0 44.8 26.4 26.8

Progression Factor 1.00 0.78 0.78 0.61 0.59

Incremental Delay, d2 13.0 20.0 16.0 0.1 0.5

Delay (s) 58.6 55.1 50.8 16.4 16.4

Level of Service E E D B B

Approach Delay (s) 58.6 53.0 16.4

Approach LOS E D B

Intersection Summary

HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 111.8 Sum of lost time (s) 21.8

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL2 SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 14 9 272 37

Future Volume (vph) 14 9 272 37

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.1

Lane Util. Factor 0.95

Frt 0.98

Flt Protected 1.00

Satd. Flow (prot) 3467

Flt Permitted 0.88

Satd. Flow (perm) 3075

Peak-hour factor, PHF 0.96 0.96 0.96 0.96

Adj. Flow (vph) 15 9 283 39

RTOR Reduction (vph) 0 0 0 0

Lane Group Flow (vph) 0 0 346 0

Turn Type Perm Perm NA

Protected Phases 6

Permitted Phases 6 6

Actuated Green, G (s) 30.4

Effective Green, g (s) 30.4

Actuated g/C Ratio 0.27

Clearance Time (s) 5.1

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 836

v/s Ratio Prot

v/s Ratio Perm 0.11

v/c Ratio 0.41

Uniform Delay, d1 33.4

Progression Factor 1.00

Incremental Delay, d2 1.5

Delay (s) 34.9

Level of Service C

Approach Delay (s) 34.9

Approach LOS C

Intersection Summary



Lanes, Volumes, Timings 2026 Background Conditions

10: Wethersfield Ave/Main St & Wyllys St Weekday Afternoon Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

F:\P2021\1326\A20\Traffic\Synchro\PM 2026 Background.syn Page 40

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 541 71 103 396 16 140 264 153 36 238 8

Future Volume (vph) 8 541 71 103 396 16 140 264 153 36 238 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.983 0.995 0.945 0.995

Flt Protected 0.999 0.990 0.950 0.950

Satd. Flow (prot) 0 3473 0 0 3499 0 1787 1743 0 1719 1837 0

Flt Permitted 0.946 0.578 0.344 0.439

Satd. Flow (perm) 0 3289 0 0 2043 0 647 1743 0 794 1837 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 419 457 477 416

Travel Time (s) 9.5 10.4 10.8 9.5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 7% 2% 2% 0% 2% 3% 1% 3% 3% 5% 3% 0%

Adj. Flow (vph) 8 564 74 107 413 17 146 275 159 38 248 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 646 0 0 537 0 146 434 0 38 256 0

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 3 3 4 1 1 2 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 5.0 5.0 10.0 10.0

Minimum Split (s) 15.0 15.0 9.0 9.0 15.0 15.0

Total Split (s) 32.0 32.0 10.0 16.0 29.8 29.8

Total Split (%) 28.6% 28.6% 8.9% 14.3% 26.7% 26.7%

Maximum Green (s) 27.0 27.0 6.0 12.0 24.8 24.8

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 1.0 1.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 27.0 43.6 37.8 41.8 24.8 24.8

Actuated g/C Ratio 0.24 0.39 0.34 0.37 0.22 0.22

v/c Ratio 0.81 0.54 0.43 0.67 0.22 0.63

Control Delay 53.8 29.7 28.2 35.3 39.4 47.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.8 29.7 28.2 35.3 39.4 47.2

LOS D C C D D D

Approach Delay 53.8 29.7 33.5 46.2
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Lane Group Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 21%

Maximum Green (s) 19.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 14.0

Pedestrian Calls (#/hr) 32

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D C C D

Queue Length 50th (ft) 257 157 71 257 22 167

Queue Length 95th (ft) m313 208 119 371 54 256

Internal Link Dist (ft) 339 377 397 336

Turn Bay Length (ft)

Base Capacity (vph) 794 999 341 651 176 407

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.81 0.54 0.43 0.67 0.22 0.63

Intersection Summary

Area Type: Other

Cycle Length: 111.8

Actuated Cycle Length: 111.8

Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 40.7 Intersection LOS: D

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     10: Wethersfield Ave/Main St & Wyllys St
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Lane Group Ø5

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 541 71 103 396 16 140 264 153 36 238 8

Future Volume (vph) 8 541 71 103 396 16 140 264 153 36 238 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 4.0 4.0 4.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.98 1.00 1.00 0.95 1.00 1.00

Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3474 3500 1787 1743 1719 1838

Flt Permitted 0.95 0.58 0.34 1.00 0.44 1.00

Satd. Flow (perm) 3290 2044 646 1743 794 1838

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 8 564 74 107 412 17 146 275 159 38 248 8

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 646 0 0 537 0 146 434 0 38 256 0

Heavy Vehicles (%) 7% 2% 2% 0% 2% 3% 1% 3% 3% 5% 3% 0%

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 27.0 42.6 34.8 38.8 22.8 22.8

Effective Green, g (s) 27.0 42.6 34.8 38.8 22.8 22.8

Actuated g/C Ratio 0.24 0.38 0.31 0.35 0.20 0.20

Clearance Time (s) 5.0 4.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 794 982 323 604 161 374

v/s Ratio Prot c0.08 0.05 c0.25 0.14

v/s Ratio Perm c0.20 0.13 0.09 0.05

v/c Ratio 0.81 0.55 0.45 0.72 0.24 0.68

Uniform Delay, d1 40.0 27.1 29.4 31.8 37.2 41.2

Progression Factor 1.16 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.1 2.2 4.5 7.2 3.4 9.8

Delay (s) 53.3 29.2 33.9 38.9 40.6 50.9

Level of Service D C C D D D

Approach Delay (s) 53.3 29.2 37.7 49.6

Approach LOS D C D D

Intersection Summary

HCM 2000 Control Delay 42.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 111.8 Sum of lost time (s) 23.0

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 13 87 19 140 140 113 16 526 245 98 413 21

Future Volume (vph) 13 87 19 140 140 113 16 526 245 98 413 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.978 0.957 0.953 0.994

Flt Protected 0.995 0.983 0.999 0.991

Satd. Flow (prot) 0 1771 0 0 3360 0 0 3371 0 0 3497 0

Flt Permitted 0.929 0.756 0.938 0.642

Satd. Flow (perm) 0 1654 0 0 2584 0 0 3165 0 0 2265 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 8 88 6

Link Speed (mph) 30 30 30 30

Link Distance (ft) 567 531 459 319

Travel Time (s) 12.9 12.1 10.4 7.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 6% 0% 2% 1% 0% 0% 2% 2% 5% 1% 0%

Adj. Flow (vph) 14 95 21 152 152 123 17 572 266 107 449 23

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 130 0 0 427 0 0 855 0 0 579 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 15.0 15.0 5.0

Minimum Split (s) 15.0 15.0 15.0 15.0 20.0 20.0 9.0

Total Split (s) 23.0 23.0 23.0 23.0 46.0 46.0 14.0

Total Split (%) 23.0% 23.0% 23.0% 23.0% 46.0% 46.0% 14.0%

Maximum Green (s) 18.0 18.0 18.0 18.0 41.0 41.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 20.0 20.0 48.6 60.2

Actuated g/C Ratio 0.20 0.20 0.49 0.60

v/c Ratio 0.39 0.83 0.54 0.39

Control Delay 36.7 60.5 7.3 9.7

Queue Delay 0.0 0.0 0.1 0.0

Total Delay 36.7 60.5 7.4 9.7

LOS D E A A

Approach Delay 36.7 60.5 7.4 9.7
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 17%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 16

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D E A A

Queue Length 50th (ft) 64 151 104 68

Queue Length 95th (ft) 128 #242 73 127

Internal Link Dist (ft) 487 451 379 239

Turn Bay Length (ft)

Base Capacity (vph) 336 516 1582 1505

Starvation Cap Reductn 0 0 97 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.39 0.83 0.58 0.38

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 55 (55%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 21.4 Intersection LOS: C

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     1: Washington St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis 2026 Combined Conditions

1: Washington St & Jefferson St Weekday Afternoon Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\Synchro\PM 2026 Combined.syn Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 13 87 19 140 140 113 16 526 245 98 413 21

Future Volume (vph) 13 87 19 140 140 113 16 526 245 98 413 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 0.95 0.95 0.95

Frt 0.98 0.96 0.95 0.99

Flt Protected 0.99 0.98 1.00 0.99

Satd. Flow (prot) 1771 3358 3372 3496

Flt Permitted 0.93 0.76 0.94 0.64

Satd. Flow (perm) 1654 2583 3166 2265

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 95 21 152 152 123 17 572 266 107 449 23

RTOR Reduction (vph) 0 6 0 0 0 0 0 47 0 0 3 0

Lane Group Flow (vph) 0 124 0 0 427 0 0 808 0 0 576 0

Heavy Vehicles (%) 0% 6% 0% 2% 1% 0% 0% 2% 2% 5% 1% 0%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 20.0 20.0 46.1 56.8

Effective Green, g (s) 20.0 20.0 46.1 56.8

Actuated g/C Ratio 0.20 0.20 0.46 0.57

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 330 516 1459 1418

v/s Ratio Prot c0.04

v/s Ratio Perm 0.07 c0.17 c0.26 0.19

v/c Ratio 0.37 0.83 0.55 0.41

Uniform Delay, d1 34.6 38.3 19.5 12.1

Progression Factor 1.00 1.21 0.34 1.00

Incremental Delay, d2 0.7 10.0 1.5 0.2

Delay (s) 35.3 56.3 8.2 12.3

Level of Service D E A B

Approach Delay (s) 35.3 56.3 8.2 12.3

Approach LOS D E A B

Intersection Summary

HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 11 3 12 111 3 151 14 587 70 78 491 1

Future Volume (vph) 11 3 12 111 3 151 14 587 70 78 491 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 55 0 250 0

Storage Lanes 0 0 0 1 1 0 1 0

Taper Length (ft) 25 175 0 0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 0.937 0.850 0.984

Flt Protected 0.979 0.954 0.950 0.950

Satd. Flow (prot) 0 1743 0 0 1813 1615 1805 3459 0 1805 3574 0

Flt Permitted 0.881 0.711 0.458 0.326

Satd. Flow (perm) 0 1568 0 0 1351 1615 870 3459 0 619 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 161 16

Link Speed (mph) 30 30 30 30

Link Distance (ft) 151 256 229 459

Travel Time (s) 3.4 5.8 5.2 10.4

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Adj. Flow (vph) 12 3 13 118 3 161 15 624 74 83 522 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 28 0 0 121 161 15 698 0 83 523 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Detector Phase 4 4 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 15.0 5.0 5.0 5.0

Minimum Split (s) 19.0 19.0 19.0 19.0 19.0 9.0 9.0 9.0

Total Split (s) 20.0 20.0 20.0 20.0 20.0 46.0 46.0 15.0

Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 46.0% 46.0% 15.0%

Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 42.0 42.0 11.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None C-Max C-Max None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.4 15.4 15.4 55.0 55.0 65.0 69.0

Actuated g/C Ratio 0.15 0.15 0.15 0.55 0.55 0.65 0.69

v/c Ratio 0.11 0.58 0.42 0.03 0.37 0.16 0.21

Control Delay 25.4 51.5 9.7 9.4 8.4 4.2 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0



Lanes, Volumes, Timings 2026 Combined Conditions

2: Washington St & Dunkin' Dr/Zwieback St Weekday Afternoon Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\Synchro\PM 2026 Combined.syn Page 7

Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 23

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 25.4 51.5 9.7 9.4 8.4 4.2 3.7

LOS C D A A A A A

Approach Delay 25.4 27.6 8.5 3.8

Approach LOS C C A A

Queue Length 50th (ft) 8 73 0 2 60 6 21

Queue Length 95th (ft) 33 132 55 m11 102 m14 m43

Internal Link Dist (ft) 71 176 149 379

Turn Bay Length (ft) 55 250

Base Capacity (vph) 261 216 393 478 1909 538 2415

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.56 0.41 0.03 0.37 0.15 0.22

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 51 (51%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 10.3 Intersection LOS: B

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Washington St & Dunkin' Dr/Zwieback St
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 11 3 12 111 3 151 14 587 70 78 491 1

Future Volume (vph) 11 3 12 111 3 151 14 587 70 78 491 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.94 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1744 1812 1615 1805 3460 1805 3573

Flt Permitted 0.88 0.71 1.00 0.46 1.00 0.33 1.00

Satd. Flow (perm) 1569 1351 1615 871 3460 620 3573

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 12 3 13 118 3 161 15 624 74 83 522 1

RTOR Reduction (vph) 0 11 0 0 0 136 0 8 0 0 0 0

Lane Group Flow (vph) 0 17 0 0 121 25 15 690 0 83 523 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 4 4 2 1 1 2

Permitted Phases 4 4 4 2 2

Actuated Green, G (s) 15.4 15.4 15.4 52.6 52.6 62.6 66.6

Effective Green, g (s) 15.4 15.4 15.4 52.6 52.6 62.6 66.6

Actuated g/C Ratio 0.15 0.15 0.15 0.53 0.53 0.63 0.67

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 241 208 248 458 1819 506 2379

v/s Ratio Prot c0.20 0.02 c0.15

v/s Ratio Perm 0.01 c0.09 0.02 0.02 0.09

v/c Ratio 0.07 0.58 0.10 0.03 0.38 0.16 0.22

Uniform Delay, d1 36.2 39.3 36.3 11.4 14.0 7.7 6.5

Progression Factor 1.00 1.00 1.00 0.60 0.54 0.49 0.50

Incremental Delay, d2 0.1 4.1 0.2 0.1 0.6 0.1 0.0

Delay (s) 36.3 43.4 36.5 7.0 8.2 3.9 3.3

Level of Service D D D A A A A

Approach Delay (s) 36.3 39.5 8.2 3.4

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 0 59 0 76 660 0 0 556 79

Future Volume (vph) 0 0 0 0 59 0 76 660 0 0 556 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95

Frt 0.981

Flt Protected 0.995

Satd. Flow (prot) 0 0 0 0 1863 1863 0 3498 0 0 3511 0

Flt Permitted 0.995

Satd. Flow (perm) 0 0 0 0 1863 1863 0 3498 0 0 3511 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1165 185 130 229

Travel Time (s) 26.5 4.2 3.0 5.2

Peak Hour Factor 0.96 0.92 0.96 0.92 0.92 0.92 0.96 0.96 0.92 0.92 0.96 0.96

Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 3% 2% 2% 1% 0%

Adj. Flow (vph) 0 0 0 0 64 0 79 688 0 0 579 82

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 64 0 0 767 0 0 661 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 59 0 76 660 0 0 556 79

Future Volume (Veh/h) 0 0 0 0 59 0 76 660 0 0 556 79

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.92 0.96 0.92 0.92 0.92 0.96 0.96 0.92 0.92 0.96 0.96

Hourly flow rate (vph) 0 0 0 0 64 0 79 688 0 0 579 82

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 416 229

pX, platoon unblocked 0.96 0.96 0.95 0.96 0.96 0.96 0.95 0.96

vC, conflicting volume 1154 1466 330 1136 1507 344 661 688

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 907 1231 176 888 1273 238 526 596

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 57 100 92 100

cM capacity (veh/h) 141 156 797 216 147 734 994 939

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 64 0 308 459 386 275

Volume Left 0 0 79 0 0 0

Volume Right 0 0 0 0 0 82

cSH 147 1700 994 1700 1700 1700

Volume to Capacity 0.43 0.00 0.08 0.27 0.23 0.16

Queue Length 95th (ft) 49 0 6 0 0 0

Control Delay (s) 46.9 0.0 2.9 0.0 0.0 0.0

Lane LOS E A A

Approach Delay (s) 46.9 1.2 0.0

Approach LOS E

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 110 0 73 0 0 0 0 626 20 39 517 0

Future Volume (vph) 110 0 73 0 0 0 0 626 20 39 517 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00

Frt 0.946 0.995

Flt Protected 0.971 0.997

Satd. Flow (prot) 0 1711 0 0 0 0 0 3522 0 0 3529 0

Flt Permitted 0.971 0.997

Satd. Flow (perm) 0 1711 0 0 0 0 0 3522 0 0 3529 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 169 201 286 130

Travel Time (s) 3.8 4.6 6.5 3.0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 120 0 79 0 0 0 0 680 22 42 562 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 0 0 0 0 702 0 0 604 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 110 0 73 0 0 0 0 626 20 39 517 0

Future Volume (Veh/h) 110 0 73 0 0 0 0 626 20 39 517 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 120 0 79 0 0 0 0 680 22 42 562 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 286 359

pX, platoon unblocked 0.97 0.97 0.96 0.97 0.97 0.95 0.96 0.95

vC, conflicting volume 986 1348 281 1135 1337 351 562 702

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 727 1101 164 881 1090 204 457 574

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 59 100 90 100 100 100 100 96

cM capacity (veh/h) 291 195 817 204 198 761 1055 942

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 199 453 249 229 375

Volume Left 120 0 0 42 0

Volume Right 79 0 22 0 0

cSH 391 1700 1700 942 1700

Volume to Capacity 0.51 0.27 0.15 0.04 0.22

Queue Length 95th (ft) 70 0 0 3 0

Control Delay (s) 23.3 0.0 0.0 2.0 0.0

Lane LOS C A

Approach Delay (s) 23.3 0.0 0.8

Approach LOS C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 67 3 62 61 30 133 51 473 5 6 525 52

Future Volume (vph) 67 3 62 61 30 133 51 473 5 6 525 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95

Frt 0.936 0.878 0.999 0.987

Flt Protected 0.975 0.950 0.995

Satd. Flow (prot) 0 1734 0 1805 1668 0 0 3495 0 0 3531 0

Flt Permitted 0.493 0.602 0.838 0.952

Satd. Flow (perm) 0 877 0 1144 1668 0 0 2943 0 0 3362 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 49 141 1 15

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1133 193 356 286

Travel Time (s) 25.8 4.4 8.1 6.5

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Adj. Flow (vph) 71 3 66 65 32 141 54 503 5 6 559 55

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 140 0 65 173 0 0 562 0 0 620 0

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Detector Phase 3 3 3 3 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 15.0 15.0 4.0

Minimum Split (s) 22.0 22.0 22.0 22.0 20.0 20.0 8.0

Total Split (s) 40.0 40.0 40.0 40.0 46.0 46.0 14.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 46.0% 46.0% 14.0%

Maximum Green (s) 35.0 35.0 35.0 35.0 41.0 41.0 10.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None C-Max C-Max None

Walk Time (s) 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 1.0 1.0 1.0 1.0

Pedestrian Calls (#/hr) 23 23 23 23

Act Effct Green (s) 12.5 12.5 12.5 66.1 74.5

Actuated g/C Ratio 0.12 0.12 0.12 0.66 0.74

v/c Ratio 0.92 0.45 0.52 0.29 0.25

Control Delay 82.7 49.0 15.9 5.5 1.9

Queue Delay 0.0 0.0 0.0 0.2 0.0

Total Delay 82.7 49.0 15.9 5.8 1.9

LOS F D B A A

Approach Delay 82.7 24.9 5.8 1.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F C A A

Queue Length 50th (ft) 60 40 19 52 28

Queue Length 95th (ft) #144 77 75 103 23

Internal Link Dist (ft) 1053 113 276 206

Turn Bay Length (ft)

Base Capacity (vph) 338 400 675 1945 2608

Starvation Cap Reductn 0 0 0 644 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.41 0.16 0.26 0.43 0.24

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 55 (55%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 14.0 Intersection LOS: B

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Washington St & Allen Pl/Hospital Garage Dr
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 67 3 62 61 30 133 51 473 5 6 525 52

Future Volume (vph) 67 3 62 61 30 133 51 473 5 6 525 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.94 1.00 0.88 1.00 0.99

Flt Protected 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1735 1805 1668 3494 3528

Flt Permitted 0.49 0.60 1.00 0.84 0.95

Satd. Flow (perm) 877 1145 1668 2944 3362

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 71 3 66 65 32 141 54 503 5 6 559 55

RTOR Reduction (vph) 0 43 0 0 123 0 0 0 0 0 4 0

Lane Group Flow (vph) 0 97 0 65 50 0 0 562 0 0 616 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 1% 0%

Turn Type Perm NA Perm NA Perm NA D.P+P NA

Protected Phases 3 3 2 1 1 2

Permitted Phases 3 3 2 2

Actuated Green, G (s) 12.5 12.5 12.5 66.1 73.5

Effective Green, g (s) 12.5 12.5 12.5 66.1 73.5

Actuated g/C Ratio 0.12 0.12 0.12 0.66 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 109 143 208 1945 2483

v/s Ratio Prot 0.03 c0.02

v/s Ratio Perm c0.11 0.06 c0.19 0.16

v/c Ratio 0.89 0.45 0.24 0.29 0.25

Uniform Delay, d1 43.1 40.6 39.5 7.1 4.3

Progression Factor 1.00 1.00 1.00 0.63 0.51

Incremental Delay, d2 52.4 0.8 0.2 0.3 0.0

Delay (s) 95.5 41.4 39.7 4.8 2.2

Level of Service F D D A A

Approach Delay (s) 95.5 40.2 4.8 2.2

Approach LOS F D A A

Intersection Summary

HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 87 257 48 63 204 169 27 248 0 161 321 133

Future Volume (vph) 87 257 48 63 204 169 27 248 0 161 321 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 0.95

Frt 0.976 0.850 0.967

Flt Protected 0.950 0.950 0.998 0.995 0.987

Satd. Flow (prot) 1787 1809 0 1633 1764 1524 0 3518 0 0 3394 0

Flt Permitted 0.609 0.131 0.572 0.777 0.696

Satd. Flow (perm) 1146 1809 0 225 1011 1524 0 2747 0 0 2393 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 8 184 34

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1103 186 140 356

Travel Time (s) 25.1 4.2 3.2 8.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 3% 0% 5% 2% 6% 3% 2% 5% 5% 0% 1%

Adj. Flow (vph) 95 279 52 68 222 184 29 270 0 175 349 145

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 95 331 0 61 229 184 0 299 0 0 669 0

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Detector Phase 5 5 4 4 4 2 2 1 1 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 10.0 10.0 5.0

Minimum Split (s) 11.0 11.0 12.0 12.0 12.0 15.0 15.0 9.0

Total Split (s) 18.0 18.0 28.0 28.0 28.0 21.0 21.0 12.0

Total Split (%) 18.0% 18.0% 28.0% 28.0% 28.0% 21.0% 21.0% 12.0%

Maximum Green (s) 14.0 14.0 23.0 23.0 23.0 16.0 16.0 8.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 2.0 2.0 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2 0.2 0.2

Recall Mode None None None None None C-Max C-Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 19.0 19.0 30.6 30.6 30.6 16.0 25.0

Actuated g/C Ratio 0.19 0.19 0.31 0.31 0.31 0.16 0.25

v/c Ratio 0.44 0.95 0.90 0.74 0.31 0.68 0.95

Control Delay 45.1 78.3 124.3 50.4 6.4 48.3 53.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 45.1 78.3 124.3 50.4 6.4 48.3 53.4

LOS D E F D A D D

Approach Delay 70.9 42.8 48.3 53.4
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 21%

Maximum Green (s) 17.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0

Pedestrian Calls (#/hr) 19

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS E D D D

Queue Length 50th (ft) 51 194 35 128 0 95 206

Queue Length 95th (ft) #122 #441 #137 #314 54 142 #248

Internal Link Dist (ft) 1023 106 60 276

Turn Bay Length (ft)

Base Capacity (vph) 217 349 68 309 594 439 703

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.44 0.95 0.90 0.74 0.31 0.68 0.95

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 24 (24%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 53.9 Intersection LOS: D

Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Vernon St/Retreat Ave & Washington St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 87 257 48 63 204 169 27 248 0 161 321 133

Future Volume (vph) 87 257 48 63 204 169 27 248 0 161 321 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95 0.95

Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1787 1809 1633 1765 1524 3519 3396

Flt Permitted 0.61 1.00 0.13 0.57 1.00 0.78 0.70

Satd. Flow (perm) 1146 1809 225 1012 1524 2747 2395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 279 52 68 222 184 29 270 0 175 349 145

RTOR Reduction (vph) 0 6 0 0 0 128 0 0 0 0 27 0

Lane Group Flow (vph) 95 325 0 61 229 56 0 299 0 0 642 0

Heavy Vehicles (%) 1% 3% 0% 5% 2% 6% 3% 2% 5% 5% 0% 1%

Turn Type Perm NA Perm NA Perm Perm NA D.P+P NA

Protected Phases 5 4 2 1 1 2

Permitted Phases 5 4 4 2 2

Actuated Green, G (s) 19.0 19.0 30.6 30.6 30.6 13.6 21.6

Effective Green, g (s) 19.0 19.0 30.6 30.6 30.6 13.6 21.6

Actuated g/C Ratio 0.19 0.19 0.31 0.31 0.31 0.14 0.22

Clearance Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 0.2

Lane Grp Cap (vph) 217 343 68 309 466 373 597

v/s Ratio Prot c0.18 c0.09

v/s Ratio Perm 0.08 c0.27 0.23 0.04 0.11 c0.15

v/c Ratio 0.44 0.95 0.90 0.74 0.12 0.80 1.08

Uniform Delay, d1 35.8 40.0 33.2 31.1 25.0 41.9 39.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.87

Incremental Delay, d2 0.5 34.1 72.3 8.1 0.0 16.5 58.6

Delay (s) 36.3 74.1 105.5 39.3 25.0 58.4 92.9

Level of Service D E F D C E F

Approach Delay (s) 65.7 42.3 58.4 92.9

Approach LOS E D E F

Intersection Summary

HCM 2000 Control Delay 68.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 370 25 136 307 34 84 67 207 0 0 0

Future Volume (vph) 56 370 25 136 307 34 84 67 207 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.993 0.985 0.850

Flt Protected 0.994 0.950 0.973

Satd. Flow (prot) 0 1809 0 1805 1833 0 0 1849 1615 0 0 0

Flt Permitted 0.908 0.343 0.973

Satd. Flow (perm) 0 1653 0 652 1833 0 0 1849 1615 0 0 0

Right Turn on Red No No No Yes

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 531 1134 467 822

Travel Time (s) 12.1 25.8 10.6 18.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 3% 4% 0% 0% 2% 3% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 62 407 27 149 337 37 92 74 227 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 496 0 149 374 0 0 166 227 0 0 0

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Detector Phase 2 2 1 1 2 4 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0

Total Split (s) 45.0 45.0 14.0 24.0 24.0 24.0

Total Split (%) 45.0% 45.0% 14.0% 24.0% 24.0% 24.0%

Maximum Green (s) 41.0 41.0 10.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max C-Max None Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 41.0 51.0 55.0 30.2 30.2

Actuated g/C Ratio 0.41 0.51 0.55 0.30 0.30

v/c Ratio 0.73 0.33 0.37 0.30 0.47

Control Delay 28.1 13.3 14.1 31.5 35.2

Queue Delay 0.1 0.0 0.0 0.0 0.0

Total Delay 28.2 13.3 14.1 31.5 35.2

LOS C B B C D

Approach Delay 28.2 13.9 33.6
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 17%

Maximum Green (s) 13.0

Yellow Time (s) 4.0

All-Red Time (s) 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 6.0

Pedestrian Calls (#/hr) 17

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C B C

Queue Length 50th (ft) 203 44 127 72 105

Queue Length 95th (ft) 277 76 191 158 #235

Internal Link Dist (ft) 451 1054 387 742

Turn Bay Length (ft)

Base Capacity (vph) 677 447 1008 558 487

Starvation Cap Reductn 5 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.74 0.33 0.37 0.30 0.47

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 45 (45%), Referenced to phase 2:EBWB, Start of Yellow

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 24.4 Intersection LOS: C

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     7: Seymour St & Jefferson St
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Lane Group Ø3

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 56 370 25 136 307 34 84 67 207 0 0 0

Future Volume (vph) 56 370 25 136 307 34 84 67 207 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.99 1.00 0.85

Flt Protected 0.99 0.95 1.00 0.97 1.00

Satd. Flow (prot) 1808 1805 1833 1849 1615

Flt Permitted 0.91 0.34 1.00 0.97 1.00

Satd. Flow (perm) 1653 652 1833 1849 1615

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 62 407 27 149 337 37 92 74 227 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 496 0 149 374 0 0 166 227 0 0 0

Heavy Vehicles (%) 3% 4% 0% 0% 2% 3% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA D.P+P NA Perm NA Perm

Protected Phases 2 1 1 2 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 38.6 48.6 52.6 30.2 30.2

Effective Green, g (s) 38.6 48.6 52.6 30.2 30.2

Actuated g/C Ratio 0.39 0.49 0.53 0.30 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 638 432 964 558 487

v/s Ratio Prot 0.03 c0.20

v/s Ratio Perm c0.30 0.13 0.09 c0.14

v/c Ratio 0.78 0.34 0.39 0.30 0.47

Uniform Delay, d1 26.9 16.2 14.1 26.8 28.4

Progression Factor 0.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.3 0.5 0.3 1.4 3.2

Delay (s) 31.1 16.7 14.4 28.1 31.5

Level of Service C B B C C

Approach Delay (s) 31.1 15.0 30.1 0.0

Approach LOS C B C A

Intersection Summary

HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings 2026 Combined Conditions

8: IOL Dr/Seymour St & Retreat Ave Weekday Afternoon Peak Hour

Fuss & O'Neill - TTL Synchro 10 Report

\\private\DFS\ProjectData\P2021\1326\A20\Traffic\Synchro\PM 2026 Combined.syn Page 28

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 286 44 28 354 34 58 0 90 121 2 64

Future Volume (vph) 53 286 44 28 354 34 58 0 90 121 2 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 50 0 50 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 50 45 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.980 0.987 0.918 0.954

Flt Protected 0.950 0.950 0.981 0.969

Satd. Flow (prot) 1805 1785 0 1805 1793 0 0 1711 0 0 1756 0

Flt Permitted 0.378 0.439 0.828 0.701

Satd. Flow (perm) 718 1785 0 834 1793 0 0 1444 0 0 1271 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 5 80 27

Link Speed (mph) 30 30 30 30

Link Distance (ft) 456 1480 118 630

Travel Time (s) 10.4 33.6 2.7 14.3

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 5% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 56 304 47 30 377 36 62 0 96 129 2 68

Shared Lane Traffic (%)

Lane Group Flow (vph) 56 351 0 30 413 0 0 158 0 0 199 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Detector Phase 1 1 1 1 2 2 2 2

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0

Minimum Split (s) 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0

Total Split (s) 45.0 45.0 45.0 45.0 40.0 40.0 40.0 40.0

Total Split (%) 42.9% 42.9% 42.9% 42.9% 38.1% 38.1% 38.1% 38.1%

Maximum Green (s) 40.0 40.0 40.0 40.0 35.0 35.0 35.0 35.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lead Lead Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0 2.0 2.0

Recall Mode C-Max C-Max C-Max C-Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 48.0 48.0 48.0 48.0 35.0 35.0

Actuated g/C Ratio 0.46 0.46 0.46 0.46 0.33 0.33

v/c Ratio 0.17 0.43 0.08 0.50 0.30 0.45

Control Delay 22.6 23.1 21.0 24.9 14.6 27.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
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Lane Group Ø3

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 19%

Maximum Green (s) 15.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0

Pedestrian Calls (#/hr) 34

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Delay 22.6 23.1 21.0 24.9 14.6 27.5

LOS C C C C B C

Approach Delay 23.0 24.6 14.6 27.5

Approach LOS C C B C

Queue Length 50th (ft) 25 174 13 217 37 89

Queue Length 95th (ft) 56 262 34 320 88 159

Internal Link Dist (ft) 376 1400 38 550

Turn Bay Length (ft) 50 50

Base Capacity (vph) 328 820 381 822 534 441

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.43 0.08 0.50 0.30 0.45

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 40 (38%), Referenced to phase 1:EBWB, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 23.2 Intersection LOS: C

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     8: IOL Dr/Seymour St & Retreat Ave
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Lane Group Ø3

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 53 286 44 28 354 34 58 0 90 121 2 64

Future Volume (vph) 53 286 44 28 354 34 58 0 90 121 2 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 0.92 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97

Satd. Flow (prot) 1805 1785 1805 1793 1711 1755

Flt Permitted 0.38 1.00 0.44 1.00 0.83 0.70

Satd. Flow (perm) 718 1785 835 1793 1445 1270

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 56 304 47 30 377 36 62 0 96 129 2 68

RTOR Reduction (vph) 0 5 0 0 3 0 0 53 0 0 18 0

Lane Group Flow (vph) 56 346 0 30 410 0 0 105 0 0 181 0

Heavy Vehicles (%) 0% 5% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 35.0 35.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 35.0 35.0

Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 0.2 0.2 0.2 0.2 2.0 2.0

Lane Grp Cap (vph) 314 782 365 785 481 423

v/s Ratio Prot 0.19 c0.23

v/s Ratio Perm 0.08 0.04 0.07 c0.14

v/c Ratio 0.18 0.44 0.08 0.52 0.22 0.43

Uniform Delay, d1 18.0 20.6 17.2 21.5 25.2 27.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 1.8 0.4 2.5 1.0 3.1

Delay (s) 19.2 22.4 17.6 24.0 26.2 30.4

Level of Service B C B C C C

Approach Delay (s) 21.9 23.5 26.2 30.4

Approach LOS C C C C

Intersection Summary

HCM 2000 Control Delay 24.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 484 43 32 413 475 263

Future Volume (vph) 484 43 32 413 475 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.97 0.95 0.95 0.95 1.00 1.00

Frt 0.988 0.850

Flt Protected 0.956 0.996

Satd. Flow (prot) 3372 0 0 3460 1845 1524

Flt Permitted 0.956 0.900

Satd. Flow (perm) 3372 0 0 3126 1845 1524

Right Turn on Red No Yes

Satd. Flow (RTOR) 271

Link Speed (mph) 30 30 30

Link Distance (ft) 1480 980 257

Travel Time (s) 33.6 22.3 5.8

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 3% 6% 3% 4% 3% 6%

Adj. Flow (vph) 499 44 33 426 490 271

Shared Lane Traffic (%)

Lane Group Flow (vph) 543 0 0 459 490 271

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6 2 3

Permitted Phases 2 6

Detector Phase 4 5 2 5 6 6

Switch Phase

Minimum Initial (s) 7.0 5.0 15.0 15.0 15.0 1.0

Minimum Split (s) 11.5 9.1 19.2 19.2 19.2 33.0

Total Split (s) 20.5 9.1 49.2 49.2 49.2 33.0

Total Split (%) 18.3% 8.1% 44.0% 44.0% 44% 30%

Maximum Green (s) 16.0 5.0 45.0 45.0 45.0 29.0

Yellow Time (s) 3.2 3.1 3.2 3.2 3.2 4.0

All-Red Time (s) 1.3 1.0 1.0 1.0 1.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.2 4.2

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 3.0

Recall Mode None None C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 22.0

Pedestrian Calls (#/hr) 12

Act Effct Green (s) 22.9 62.8 55.5 55.5

Actuated g/C Ratio 0.20 0.56 0.50 0.50

v/c Ratio 0.79 0.26 0.53 0.30

Control Delay 52.9 13.4 25.1 7.4

Queue Delay 0.5 0.0 7.1 1.2

Total Delay 53.3 13.4 32.2 8.6

LOS D B C A

Approach Delay 53.3 13.4 23.8
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Lane Group EBL EBR NBL NBT SBT SBR Ø2 Ø3

Approach LOS D B C

Queue Length 50th (ft) 185 55 153 32

Queue Length 95th (ft) #342 135 m473 m81

Internal Link Dist (ft) 1400 900 177

Turn Bay Length (ft)

Base Capacity (vph) 690 1777 916 893

Starvation Cap Reductn 0 0 373 414

Spillback Cap Reductn 18 147 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.81 0.28 0.90 0.57

Intersection Summary

Area Type: Other

Cycle Length: 111.8

Actuated Cycle Length: 111.8

Offset: 50.1 (45%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 30.2 Intersection LOS: C

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     9: Maple Ave & Retreat Ave
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 484 43 32 413 475 263

Future Volume (vph) 484 43 32 413 475 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.2 4.2 4.2

Lane Util. Factor 0.97 0.95 1.00 1.00

Frt 0.99 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 1.00

Satd. Flow (prot) 3372 3461 1845 1524

Flt Permitted 0.96 0.90 1.00 1.00

Satd. Flow (perm) 3372 3127 1845 1524

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 499 44 33 426 490 271

RTOR Reduction (vph) 0 0 0 0 0 142

Lane Group Flow (vph) 543 0 0 459 490 129

Heavy Vehicles (%) 3% 6% 3% 4% 3% 6%

Turn Type Prot custom NA NA Perm

Protected Phases 4 5 2 5 6

Permitted Phases 2 6

Actuated Green, G (s) 22.9 60.5 53.1 53.1

Effective Green, g (s) 22.9 60.5 53.1 53.1

Actuated g/C Ratio 0.20 0.54 0.47 0.47

Clearance Time (s) 4.5 4.2 4.2

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 690 1714 876 723

v/s Ratio Prot c0.16 c0.02 c0.27

v/s Ratio Perm 0.13 0.08

v/c Ratio 0.79 0.27 0.56 0.18

Uniform Delay, d1 42.1 13.8 21.0 16.8

Progression Factor 1.00 1.00 1.07 2.50

Incremental Delay, d2 5.5 0.0 2.0 0.4

Delay (s) 47.6 13.8 24.5 42.5

Level of Service D B C D

Approach Delay (s) 47.6 13.8 30.9

Approach LOS D B C

Intersection Summary

HCM 2000 Control Delay 31.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 111.8 Sum of lost time (s) 16.8

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 60 309 17 168 5 251 221 52 87 486 312 6

Future Volume (vph) 60 309 17 168 5 251 221 52 87 486 312 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95

Frt 0.950 0.971 0.850

Flt Protected 0.995 0.950 0.992

Satd. Flow (prot) 0 3345 0 0 0 1770 1809 0 0 3511 1583 0

Flt Permitted 0.995 0.950 0.755

Satd. Flow (perm) 0 3345 0 0 0 1770 1809 0 0 2672 1583 0

Right Turn on Red Yes No No

Satd. Flow (RTOR) 52

Link Speed (mph) 30 30 30

Link Distance (ft) 1134 419 257

Travel Time (s) 25.8 9.5 5.8

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 322 18 175 5 261 230 54 91 506 325 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 578 0 0 0 266 284 0 0 597 331 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Detector Phase 4 4 8 8 8 5 2 5 2 5

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0

Minimum Split (s) 12.4 12.4 11.1 11.1 11.1 8.2

Total Split (s) 22.4 22.4 24.1 24.1 24.1 8.2

Total Split (%) 20.0% 20.0% 21.6% 21.6% 21.6% 7.3%

Maximum Green (s) 17.0 17.0 20.0 20.0 20.0 5.0

Yellow Time (s) 3.4 3.4 3.1 3.1 3.1 3.1

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 0.1

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.4 4.1 4.1

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode None None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.1 20.1 20.1 38.8 43.9

Actuated g/C Ratio 0.20 0.18 0.18 0.35 0.39

v/c Ratio 0.82 0.84 0.88 0.59 0.53

Control Delay 51.0 55.5 59.9 23.1 21.8

Queue Delay 1.0 6.9 0.0 0.7 13.6

Total Delay 52.1 62.3 59.9 23.9 35.5

LOS D E E C D

Approach Delay 52.1 61.1 28.0

Approach LOS D E C
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Lane Group SBL2 SBL SBT SBR Ø2 Ø3

Lane Configurations

Traffic Volume (vph) 14 9 272 47

Future Volume (vph) 14 9 272 47

Ideal Flow (vphpl) 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95

Frt 0.979

Flt Protected 0.997

Satd. Flow (prot) 0 0 3454 0

Flt Permitted 0.882

Satd. Flow (perm) 0 0 3056 0

Right Turn on Red No

Satd. Flow (RTOR)

Link Speed (mph) 30

Link Distance (ft) 614

Travel Time (s) 14.0

Peak Hour Factor 0.96 0.96 0.96 0.96

Adj. Flow (vph) 15 9 283 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 356 0

Turn Type Perm Perm NA

Protected Phases 6 2 3

Permitted Phases 6 6

Detector Phase 6 6 6

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 15.0 1.0

Minimum Split (s) 20.1 20.1 20.1 20.1 28.0

Total Split (s) 29.1 29.1 29.1 29.1 28.0

Total Split (%) 26.0% 26.0% 26.0% 26% 25%

Maximum Green (s) 24.0 24.0 24.0 24.0 24.0

Yellow Time (s) 3.1 3.1 3.1 3.1 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 0.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 5.1

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0

Recall Mode C-Max C-Max C-Max C-Max None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0

Pedestrian Calls (#/hr) 19

Act Effct Green (s) 27.7

Actuated g/C Ratio 0.25

v/c Ratio 0.47

Control Delay 39.5

Queue Delay 0.2

Total Delay 39.6

LOS D

Approach Delay 39.6

Approach LOS D
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Lane Group EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Queue Length 50th (ft) 184 181 194 206 220

Queue Length 95th (ft) #335 #334 #361 #258 m266

Internal Link Dist (ft) 1054 339 177

Turn Bay Length (ft)

Base Capacity (vph) 701 329 336 1009 621

Starvation Cap Reductn 0 0 0 160 267

Spillback Cap Reductn 27 35 0 0 4

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.86 0.90 0.85 0.70 0.94

Intersection Summary

Area Type: Other

Cycle Length: 111.8

Actuated Cycle Length: 111.8

Offset: 23.2 (21%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 43.0 Intersection LOS: D

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     10: Maple Ave/Main St & Congress St & Jefferson St/Wyllys St
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Lane Group SBL2 SBL SBT SBR Ø2 Ø3

Queue Length 50th (ft) 120

Queue Length 95th (ft) 170

Internal Link Dist (ft) 534

Turn Bay Length (ft)

Base Capacity (vph) 758

Starvation Cap Reductn 0

Spillback Cap Reductn 62

Storage Cap Reductn 0

Reduced v/c Ratio 0.51

Intersection Summary
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Traffic Volume (vph) 60 309 17 168 5 251 221 52 87 486 312 6

Future Volume (vph) 60 309 17 168 5 251 221 52 87 486 312 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.4 4.1 4.1 5.1 5.1

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00

Frt 0.95 1.00 0.97 1.00 0.85

Flt Protected 0.99 0.95 1.00 0.99 1.00

Satd. Flow (prot) 3344 1770 1810 3512 1583

Flt Permitted 0.99 0.95 1.00 0.76 1.00

Satd. Flow (perm) 3344 1770 1810 2672 1583

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 62 322 18 175 5 261 230 54 91 506 325 6

RTOR Reduction (vph) 0 42 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 536 0 0 0 266 284 0 0 597 331 0

Turn Type Split NA Split Split NA pm+pt NA Prot

Protected Phases 4 4 8 8 8 5 2 5 2 5

Permitted Phases 2 5

Actuated Green, G (s) 22.1 20.1 20.1 38.2 41.4

Effective Green, g (s) 22.1 20.1 20.1 38.2 38.2

Actuated g/C Ratio 0.20 0.18 0.18 0.34 0.34

Clearance Time (s) 5.4 4.1 4.1

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 661 318 325 1010 540

v/s Ratio Prot c0.16 0.15 c0.16 0.07 c0.21

v/s Ratio Perm 0.13

v/c Ratio 0.81 0.84 0.87 0.59 0.61

Uniform Delay, d1 42.9 44.3 44.6 30.4 30.6

Progression Factor 1.00 0.78 0.78 0.66 0.64

Incremental Delay, d2 7.1 14.4 18.9 0.5 1.2

Delay (s) 50.0 48.9 53.8 20.6 20.7

Level of Service D D D C C

Approach Delay (s) 50.0 51.4 20.6

Approach LOS D D C

Intersection Summary

HCM 2000 Control Delay 37.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 111.8 Sum of lost time (s) 21.8

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL2 SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 14 9 272 47

Future Volume (vph) 14 9 272 47

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.1

Lane Util. Factor 0.95

Frt 0.98

Flt Protected 1.00

Satd. Flow (prot) 3455

Flt Permitted 0.88

Satd. Flow (perm) 3057

Peak-hour factor, PHF 0.96 0.96 0.96 0.96

Adj. Flow (vph) 15 9 283 49

RTOR Reduction (vph) 0 0 0 0

Lane Group Flow (vph) 0 0 356 0

Turn Type Perm Perm NA

Protected Phases 6

Permitted Phases 6 6

Actuated Green, G (s) 25.2

Effective Green, g (s) 25.2

Actuated g/C Ratio 0.23

Clearance Time (s) 5.1

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 689

v/s Ratio Prot

v/s Ratio Perm 0.12

v/c Ratio 0.52

Uniform Delay, d1 38.0

Progression Factor 1.00

Incremental Delay, d2 2.8

Delay (s) 40.7

Level of Service D

Approach Delay (s) 40.7

Approach LOS D

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 578 71 103 416 16 140 264 153 36 238 8

Future Volume (vph) 8 578 71 103 416 16 140 264 153 36 238 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.984 0.995 0.945 0.995

Flt Protected 0.999 0.990 0.950 0.950

Satd. Flow (prot) 0 3477 0 0 3498 0 1787 1743 0 1719 1837 0

Flt Permitted 0.947 0.563 0.344 0.439

Satd. Flow (perm) 0 3296 0 0 1990 0 647 1743 0 794 1837 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 419 457 477 416

Travel Time (s) 9.5 10.4 10.8 9.5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 7% 2% 2% 0% 2% 3% 1% 3% 3% 5% 3% 0%

Adj. Flow (vph) 8 602 74 107 433 17 146 275 159 38 248 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 684 0 0 557 0 146 434 0 38 256 0

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Detector Phase 4 4 3 3 4 1 1 2 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 5.0 5.0 10.0 10.0

Minimum Split (s) 15.0 15.0 9.0 9.0 15.0 15.0

Total Split (s) 32.0 32.0 10.0 16.0 29.8 29.8

Total Split (%) 28.6% 28.6% 8.9% 14.3% 26.7% 26.7%

Maximum Green (s) 27.0 27.0 6.0 12.0 24.8 24.8

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 1.0 1.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 27.0 43.6 37.8 41.8 24.8 24.8

Actuated g/C Ratio 0.24 0.39 0.34 0.37 0.22 0.22

v/c Ratio 0.86 0.56 0.43 0.67 0.22 0.63

Control Delay 54.1 30.5 28.2 35.3 39.4 47.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.1 30.5 28.2 35.3 39.4 47.2

LOS D C C D D D

Approach Delay 54.1 30.5 33.5 46.2
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Lane Group Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 21%

Maximum Green (s) 19.0

Yellow Time (s) 4.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 14.0

Pedestrian Calls (#/hr) 32

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS D C C D

Queue Length 50th (ft) 268 164 71 257 22 167

Queue Length 95th (ft) m#354 #222 119 371 54 256

Internal Link Dist (ft) 339 377 397 336

Turn Bay Length (ft)

Base Capacity (vph) 795 986 341 651 176 407

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.56 0.43 0.67 0.22 0.63

Intersection Summary

Area Type: Other

Cycle Length: 111.8

Actuated Cycle Length: 111.8

Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Yellow

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 41.1 Intersection LOS: D

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     11: Wethersfield Ave/Main St & Wyllys St
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Lane Group Ø5

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 578 71 103 416 16 140 264 153 36 238 8

Future Volume (vph) 8 578 71 103 416 16 140 264 153 36 238 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 4.0 4.0 4.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.98 1.00 1.00 0.95 1.00 1.00

Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3478 3502 1787 1743 1719 1838

Flt Permitted 0.95 0.56 0.34 1.00 0.44 1.00

Satd. Flow (perm) 3294 1989 646 1743 794 1838

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 8 602 74 107 433 17 146 275 159 38 248 8

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 684 0 0 557 0 146 434 0 38 256 0

Heavy Vehicles (%) 7% 2% 2% 0% 2% 3% 1% 3% 3% 5% 3% 0%

Turn Type Perm NA D.P+P NA D.P+P NA Perm NA

Protected Phases 4 3 3 4 1 1 2 2

Permitted Phases 4 4 2 2

Actuated Green, G (s) 27.0 42.6 34.8 38.8 22.8 22.8

Effective Green, g (s) 27.0 42.6 34.8 38.8 22.8 22.8

Actuated g/C Ratio 0.24 0.38 0.31 0.35 0.20 0.20

Clearance Time (s) 5.0 4.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 795 969 323 604 161 374

v/s Ratio Prot c0.08 0.05 c0.25 0.14

v/s Ratio Perm c0.21 0.14 0.09 0.05

v/c Ratio 0.86 0.57 0.45 0.72 0.24 0.68

Uniform Delay, d1 40.6 27.4 29.4 31.8 37.2 41.2

Progression Factor 1.10 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.2 2.5 4.5 7.2 3.4 9.8

Delay (s) 53.7 29.9 33.9 38.9 40.6 50.9

Level of Service D C C D D D

Approach Delay (s) 53.7 29.9 37.7 49.6

Approach LOS D C D D

Intersection Summary

HCM 2000 Control Delay 42.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 111.8 Sum of lost time (s) 23.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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File Name : 23021
Site Code : 23021
Start Date : 5/12/2022
Page No : 1

Washington St at Jefferson Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Jefferson Street

From East
Washington Street

From South
Jefferson Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 87 21 0 109 7 7 10 3 27 16 45 3 0 64 1 17 3 0 21 221
07:15 AM 0 95 28 0 123 10 12 17 1 40 20 64 4 0 88 5 22 1 4 32 283
07:30 AM 1 107 38 1 147 12 12 22 4 50 42 97 3 0 142 6 17 2 3 28 367
07:45 AM 5 105 23 0 133 12 14 21 1 48 32 101 2 1 136 7 28 2 3 40 357

Total 7 394 110 1 512 41 45 70 9 165 110 307 12 1 430 19 84 8 10 121 1228

08:00 AM 3 88 26 0 117 10 11 33 1 55 29 67 4 0 100 4 27 2 8 41 313
08:15 AM 7 82 34 0 123 17 15 13 3 48 31 81 4 1 117 8 20 3 1 32 320
08:30 AM 1 68 26 0 95 12 9 20 6 47 31 92 4 0 127 9 25 2 2 38 307
08:45 AM 2 97 22 0 121 16 17 16 4 53 32 68 2 1 103 2 23 0 1 26 303

Total 13 335 108 0 456 55 52 82 14 203 123 308 14 2 447 23 95 7 12 137 1243

Grand Total 20 729 218 1 968 96 97 152 23 368 233 615 26 3 877 42 179 15 22 258 2471
Apprch % 2.1 75.3 22.5 0.1  26.1 26.4 41.3 6.2  26.6 70.1 3 0.3  16.3 69.4 5.8 8.5   

Total % 0.8 29.5 8.8 0 39.2 3.9 3.9 6.2 0.9 14.9 9.4 24.9 1.1 0.1 35.5 1.7 7.2 0.6 0.9 10.4
Lights 19 710 205 1 935 92 89 142 23 346 226 591 26 3 846 38 168 15 22 243 2370

% Lights 95 97.4 94 100 96.6 95.8 91.8 93.4 100 94 97 96.1 100 100 96.5 90.5 93.9 100 100 94.2 95.9
Trucks 1 3 1 0 5 1 0 3 0 4 2 8 0 0 10 0 0 0 0 0 19

% Trucks 5 0.4 0.5 0 0.5 1 0 2 0 1.1 0.9 1.3 0 0 1.1 0 0 0 0 0 0.8
Buses 0 16 12 0 28 3 8 7 0 18 5 16 0 0 21 4 11 0 0 15 82

% Buses 0 2.2 5.5 0 2.9 3.1 8.2 4.6 0 4.9 2.1 2.6 0 0 2.4 9.5 6.1 0 0 5.8 3.3

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23021
Site Code : 23021
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Jefferson Street
From East

Washington Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 1 107 38 1 147 12 12 22 4 50 42 97 3 0 142 6 17 2 3 28 367
07:45 AM 5 105 23 0 133 12 14 21 1 48 32 101 2 1 136 7 28 2 3 40 357
08:00 AM 3 88 26 0 117 10 11 33 1 55 29 67 4 0 100 4 27 2 8 41 313
08:15 AM 7 82 34 0 123 17 15 13 3 48 31 81 4 1 117 8 20 3 1 32 320
Total Volume 16 382 121 1 520 51 52 89 9 201 134 346 13 2 495 25 92 9 15 141 1357
% App. Total 3.1 73.5 23.3 0.2  25.4 25.9 44.3 4.5  27.1 69.9 2.6 0.4  17.7 65.2 6.4 10.6   

PHF .571 .893 .796 .250 .884 .750 .867 .674 .563 .914 .798 .856 .813 .500 .871 .781 .821 .750 .469 .860 .924
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Peak Hour Begins at 07:30 AM
 
Lights
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Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23021
Site Code : 23021
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Jefferson Street
From East

Washington Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 08:00 AM 07:30 AM 07:45 AM

+0 mins. 0 95 28 0 123 10 11 33 1 55 42 97 3 0 142 7 28 2 3 40
+15 mins. 1 107 38 1 147 17 15 13 3 48 32 101 2 1 136 4 27 2 8 41
+30 mins. 5 105 23 0 133 12 9 20 6 47 29 67 4 0 100 8 20 3 1 32
+45 mins. 3 88 26 0 117 16 17 16 4 53 31 81 4 1 117 9 25 2 2 38
Total Volume 9 395 115 1 520 55 52 82 14 203 134 346 13 2 495 28 100 9 14 151
% App. Total 1.7 76 22.1 0.2  27.1 25.6 40.4 6.9  27.1 69.9 2.6 0.4  18.5 66.2 6 9.3  

PHF .450 .923 .757 .250 .884 .809 .765 .621 .583 .923 .798 .856 .813 .500 .871 .778 .893 .750 .438 .921

 Washington Street 

 J
e

ff
e

rs
o

n
 S

tr
e

e
t 

 Je
ffe

rso
n

 S
tre

e
t 

 Washington Street 

Right
9 

Thru
395 

Left
115 

Peds
1 

In - Peak Hour: 07:15 AM
520 

R
ig

h
t

5
5

 
T

h
ru5

2
 

L
e

ft8
2

 
P

e
d

s1
4

 

In
 - P

e
a

k H
o

u
r: 0

8
:0

0
 A

M
2

0
3

 

Left
13 

Thru
346 

Right
134 

Peds
2 

In - Peak Hour: 07:30 AM
495 

L
e

ft
9

 
T

h
ru1
0

0
 

R
ig

h
t

2
8

 
P

e
d

s1
4

 

In
 -

 P
e

a
k 

H
o

u
r:

 0
7

:4
5

 A
M

1
5

1
 

Lights
Trucks
Buses

Peak Hour Data

North
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File Name : 23022
Site Code : 23022
Start Date : 5/12/2022
Page No : 1

Washington St at Jefferson Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Jefferson Street

From East
Washington Street

From South
Jefferson Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 1 102 27 0 130 28 40 23 3 94 49 129 4 0 182 3 30 4 0 37 443
04:15 PM 7 91 16 1 115 18 33 37 8 96 47 111 2 1 161 2 11 1 1 15 387
04:30 PM 8 82 29 1 120 31 34 24 0 89 56 104 5 1 166 4 23 3 3 33 408
04:45 PM 4 98 23 2 127 33 29 24 1 87 33 114 5 0 152 9 21 5 2 37 403

Total 20 373 95 4 492 110 136 108 12 366 185 458 16 2 661 18 85 13 6 122 1641

05:00 PM 4 104 18 2 128 36 38 25 6 105 47 98 4 3 152 5 19 3 1 28 413
05:15 PM 3 82 30 1 116 21 30 32 0 83 30 91 5 4 130 5 16 1 4 26 355
05:30 PM 4 99 27 0 130 26 45 19 4 94 30 73 2 0 105 5 13 0 1 19 348
05:45 PM 4 70 18 0 92 27 27 22 4 80 26 62 5 0 93 4 8 3 2 17 282

Total 15 355 93 3 466 110 140 98 14 362 133 324 16 7 480 19 56 7 8 90 1398

Grand Total 35 728 188 7 958 220 276 206 26 728 318 782 32 9 1141 37 141 20 14 212 3039
Apprch % 3.7 76 19.6 0.7  30.2 37.9 28.3 3.6  27.9 68.5 2.8 0.8  17.5 66.5 9.4 6.6   

Total % 1.2 24 6.2 0.2 31.5 7.2 9.1 6.8 0.9 24 10.5 25.7 1.1 0.3 37.5 1.2 4.6 0.7 0.5 7
Lights 35 721 178 7 941 219 272 202 23 716 312 765 32 9 1118 37 132 20 14 203 2978

% Lights 100 99 94.7 100 98.2 99.5 98.6 98.1 88.5 98.4 98.1 97.8 100 100 98 100 93.6 100 100 95.8 98
Trucks 0 1 0 0 1 0 0 0 3 3 0 2 0 0 2 0 0 0 0 0 6

% Trucks 0 0.1 0 0 0.1 0 0 0 11.5 0.4 0 0.3 0 0 0.2 0 0 0 0 0 0.2
Buses 0 6 10 0 16 1 4 4 0 9 6 15 0 0 21 0 9 0 0 9 55

% Buses 0 0.8 5.3 0 1.7 0.5 1.4 1.9 0 1.2 1.9 1.9 0 0 1.8 0 6.4 0 0 4.2 1.8

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23022
Site Code : 23022
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Jefferson Street
From East

Washington Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 1 102 27 0 130 28 40 23 3 94 49 129 4 0 182 3 30 4 0 37 443
04:15 PM 7 91 16 1 115 18 33 37 8 96 47 111 2 1 161 2 11 1 1 15 387
04:30 PM 8 82 29 1 120 31 34 24 0 89 56 104 5 1 166 4 23 3 3 33 408
04:45 PM 4 98 23 2 127 33 29 24 1 87 33 114 5 0 152 9 21 5 2 37 403
Total Volume 20 373 95 4 492 110 136 108 12 366 185 458 16 2 661 18 85 13 6 122 1641
% App. Total 4.1 75.8 19.3 0.8  30.1 37.2 29.5 3.3  28 69.3 2.4 0.3  14.8 69.7 10.7 4.9   

PHF .625 .914 .819 .500 .946 .833 .850 .730 .375 .953 .826 .888 .800 .500 .908 .500 .708 .650 .500 .824 .926
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Peak Hour Begins at 04:00 PM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23022
Site Code : 23022
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Jefferson Street
From East

Washington Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:45 PM 04:15 PM 04:00 PM 04:30 PM

+0 mins. 4 98 23 2 127 18 33 37 8 96 49 129 4 0 182 4 23 3 3 33
+15 mins. 4 104 18 2 128 31 34 24 0 89 47 111 2 1 161 9 21 5 2 37
+30 mins. 3 82 30 1 116 33 29 24 1 87 56 104 5 1 166 5 19 3 1 28
+45 mins. 4 99 27 0 130 36 38 25 6 105 33 114 5 0 152 5 16 1 4 26
Total Volume 15 383 98 5 501 118 134 110 15 377 185 458 16 2 661 23 79 12 10 124
% App. Total 3 76.4 19.6 1  31.3 35.5 29.2 4  28 69.3 2.4 0.3  18.5 63.7 9.7 8.1  

PHF .938 .921 .817 .625 .963 .819 .882 .743 .469 .898 .826 .888 .800 .500 .908 .639 .859 .600 .625 .838
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Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23023
Site Code : 23023
Start Date : 5/12/2022
Page No : 1

Washington St at Zwieback Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Zwieback Street

From East
Private Dr

From South
Jefferson Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 73 18 1 92 16 0 9 0 25 15 48 8 0 71 6 2 5 0 13 201
07:15 AM 1 89 22 1 113 10 1 9 0 20 26 76 13 0 115 6 2 9 0 17 265
07:30 AM 0 105 19 5 129 10 0 14 0 24 24 122 8 0 154 9 2 9 0 20 327
07:45 AM 1 90 22 3 116 24 0 11 2 37 32 108 11 0 151 9 3 12 0 24 328

Total 2 357 81 10 450 60 1 43 2 106 97 354 40 0 491 30 9 35 0 74 1121

08:00 AM 0 90 31 0 121 9 1 5 3 18 16 90 4 0 110 11 2 11 0 24 273
08:15 AM 1 81 17 1 100 11 0 5 0 16 22 81 9 0 112 9 1 5 1 16 244
08:30 AM 0 70 26 2 98 20 0 8 3 31 20 91 14 3 128 6 3 7 1 17 274
08:45 AM 2 79 20 0 101 19 4 13 3 39 19 73 12 0 104 11 5 6 0 22 266

Total 3 320 94 3 420 59 5 31 9 104 77 335 39 3 454 37 11 29 2 79 1057

Grand Total 5 677 175 13 870 119 6 74 11 210 174 689 79 3 945 67 20 64 2 153 2178
Apprch % 0.6 77.8 20.1 1.5  56.7 2.9 35.2 5.2  18.4 72.9 8.4 0.3  43.8 13.1 41.8 1.3   

Total % 0.2 31.1 8 0.6 39.9 5.5 0.3 3.4 0.5 9.6 8 31.6 3.6 0.1 43.4 3.1 0.9 2.9 0.1 7
Lights 5 648 175 13 841 118 6 74 10 208 173 662 79 3 917 67 20 64 2 153 2119

% Lights 100 95.7 100 100 96.7 99.2 100 100 90.9 99 99.4 96.1 100 100 97 100 100 100 100 100 97.3
Trucks 0 8 0 0 8 1 0 0 1 2 0 6 0 0 6 0 0 0 0 0 16

% Trucks 0 1.2 0 0 0.9 0.8 0 0 9.1 1 0 0.9 0 0 0.6 0 0 0 0 0 0.7
Buses 0 21 0 0 21 0 0 0 0 0 1 21 0 0 22 0 0 0 0 0 43

% Buses 0 3.1 0 0 2.4 0 0 0 0 0 0.6 3 0 0 2.3 0 0 0 0 0 2

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23023
Site Code : 23023
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Zwieback Street
From East

Private Dr
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 1 89 22 1 113 10 1 9 0 20 26 76 13 0 115 6 2 9 0 17 265
07:30 AM 0 105 19 5 129 10 0 14 0 24 24 122 8 0 154 9 2 9 0 20 327
07:45 AM 1 90 22 3 116 24 0 11 2 37 32 108 11 0 151 9 3 12 0 24 328
08:00 AM 0 90 31 0 121 9 1 5 3 18 16 90 4 0 110 11 2 11 0 24 273
Total Volume 2 374 94 9 479 53 2 39 5 99 98 396 36 0 530 35 9 41 0 85 1193
% App. Total 0.4 78.1 19.6 1.9  53.5 2 39.4 5.1  18.5 74.7 6.8 0  41.2 10.6 48.2 0   

PHF .500 .890 .758 .450 .928 .552 .500 .696 .417 .669 .766 .811 .692 .000 .860 .795 .750 .854 .000 .885 .909
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Peak Hour Begins at 07:15 AM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23023
Site Code : 23023
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Zwieback Street
From East

Private Dr
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:00 AM 07:15 AM 07:15 AM

+0 mins. 1 89 22 1 113 16 0 9 0 25 26 76 13 0 115 6 2 9 0 17
+15 mins. 0 105 19 5 129 10 1 9 0 20 24 122 8 0 154 9 2 9 0 20
+30 mins. 1 90 22 3 116 10 0 14 0 24 32 108 11 0 151 9 3 12 0 24
+45 mins. 0 90 31 0 121 24 0 11 2 37 16 90 4 0 110 11 2 11 0 24
Total Volume 2 374 94 9 479 60 1 43 2 106 98 396 36 0 530 35 9 41 0 85
% App. Total 0.4 78.1 19.6 1.9  56.6 0.9 40.6 1.9  18.5 74.7 6.8 0  41.2 10.6 48.2 0  

PHF .500 .890 .758 .450 .928 .625 .250 .768 .250 .716 .766 .811 .692 .000 .860 .795 .750 .854 .000 .885
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Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23024
Site Code : 23024
Start Date : 5/12/2022
Page No : 1

Washington St at Zwieback Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Zwieback Street

From East
Private Dr

From South
Jefferson Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 0 116 14 5 135 37 2 19 4 62 26 132 3 5 166 2 0 1 1 4 367
04:15 PM 1 108 18 0 127 38 1 25 0 64 12 110 3 0 125 5 3 3 0 11 327
04:30 PM 0 92 22 6 120 44 0 32 2 78 17 104 1 1 123 3 0 3 1 7 328
04:45 PM 0 104 22 6 132 28 0 32 0 60 13 118 7 0 138 2 0 4 0 6 336

Total 1 420 76 17 514 147 3 108 6 264 68 464 14 6 552 12 3 11 2 28 1358

05:00 PM 1 116 28 2 147 23 0 20 3 46 18 113 1 0 132 2 0 3 0 5 330
05:15 PM 1 96 19 2 118 23 0 13 0 36 9 100 1 1 111 4 0 0 0 4 269
05:30 PM 0 105 27 5 137 15 0 19 2 36 5 82 1 0 88 4 2 1 0 7 268
05:45 PM 0 78 21 4 103 15 0 12 3 30 16 71 4 0 91 3 1 2 1 7 231

Total 2 395 95 13 505 76 0 64 8 148 48 366 7 1 422 13 3 6 1 23 1098

Grand Total 3 815 171 30 1019 223 3 172 14 412 116 830 21 7 974 25 6 17 3 51 2456
Apprch % 0.3 80 16.8 2.9  54.1 0.7 41.7 3.4  11.9 85.2 2.2 0.7  49 11.8 33.3 5.9   

Total % 0.1 33.2 7 1.2 41.5 9.1 0.1 7 0.6 16.8 4.7 33.8 0.9 0.3 39.7 1 0.2 0.7 0.1 2.1
Lights 3 804 171 30 1008 223 3 172 14 412 116 808 21 7 952 25 6 17 3 51 2423

% Lights 100 98.7 100 100 98.9 100 100 100 100 100 100 97.3 100 100 97.7 100 100 100 100 100 98.7
Trucks 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 4

% Trucks 0 0.1 0 0 0.1 0 0 0 0 0 0 0.4 0 0 0.3 0 0 0 0 0 0.2
Buses 0 10 0 0 10 0 0 0 0 0 0 19 0 0 19 0 0 0 0 0 29

% Buses 0 1.2 0 0 1 0 0 0 0 0 0 2.3 0 0 2 0 0 0 0 0 1.2

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23024
Site Code : 23024
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Zwieback Street
From East

Private Dr
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 116 14 5 135 37 2 19 4 62 26 132 3 5 166 2 0 1 1 4 367
04:15 PM 1 108 18 0 127 38 1 25 0 64 12 110 3 0 125 5 3 3 0 11 327
04:30 PM 0 92 22 6 120 44 0 32 2 78 17 104 1 1 123 3 0 3 1 7 328
04:45 PM 0 104 22 6 132 28 0 32 0 60 13 118 7 0 138 2 0 4 0 6 336
Total Volume 1 420 76 17 514 147 3 108 6 264 68 464 14 6 552 12 3 11 2 28 1358
% App. Total 0.2 81.7 14.8 3.3  55.7 1.1 40.9 2.3  12.3 84.1 2.5 1.1  42.9 10.7 39.3 7.1   

PHF .250 .905 .864 .708 .952 .835 .375 .844 .375 .846 .654 .879 .500 .300 .831 .600 .250 .688 .500 .636 .925
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Peak Hour Begins at 04:00 PM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23024
Site Code : 23024
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Zwieback Street
From East

Private Dr
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:45 PM 04:00 PM 04:00 PM 04:15 PM

+0 mins. 0 104 22 6 132 37 2 19 4 62 26 132 3 5 166 5 3 3 0 11
+15 mins. 1 116 28 2 147 38 1 25 0 64 12 110 3 0 125 3 0 3 1 7
+30 mins. 1 96 19 2 118 44 0 32 2 78 17 104 1 1 123 2 0 4 0 6
+45 mins. 0 105 27 5 137 28 0 32 0 60 13 118 7 0 138 2 0 3 0 5
Total Volume 2 421 96 15 534 147 3 108 6 264 68 464 14 6 552 12 3 13 1 29
% App. Total 0.4 78.8 18 2.8  55.7 1.1 40.9 2.3  12.3 84.1 2.5 1.1  41.4 10.3 44.8 3.4  

PHF .500 .907 .857 .625 .908 .835 .375 .844 .375 .846 .654 .879 .500 .300 .831 .600 .250 .813 .250 .659
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Lights
Trucks
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Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23025
Site Code : 23025
Start Date : 5/12/2022
Page No : 1

Washington St at Lincoln Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North From East
Private Dr

From South
Lincoln Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 86 0 1 88 0 0 0 0 0 0 67 4 1 72 0 0 0 2 2 162
07:15 AM 5 114 0 0 119 0 0 0 0 0 0 98 2 0 100 0 0 0 2 2 221
07:30 AM 7 119 0 0 126 0 0 0 0 0 0 153 5 0 158 0 0 0 4 4 288
07:45 AM 4 126 0 1 131 0 0 0 0 0 0 156 7 1 164 0 0 0 0 0 295

Total 17 445 0 2 464 0 0 0 0 0 0 474 18 2 494 0 0 0 8 8 966

08:00 AM 13 98 0 0 111 0 0 0 0 0 0 105 12 2 119 0 0 0 4 4 234
08:15 AM 10 87 0 0 97 0 0 0 0 0 0 113 6 0 119 1 0 3 5 9 225
08:30 AM 8 78 0 1 87 0 0 0 0 0 0 128 8 2 138 0 0 0 7 7 232
08:45 AM 10 93 0 0 103 0 0 0 0 0 0 101 7 0 108 0 0 0 0 0 211

Total 41 356 0 1 398 0 0 0 0 0 0 447 33 4 484 1 0 3 16 20 902

Grand Total 58 801 0 3 862 0 0 0 0 0 0 921 51 6 978 1 0 3 24 28 1868
Apprch % 6.7 92.9 0 0.3  0 0 0 0  0 94.2 5.2 0.6  3.6 0 10.7 85.7   

Total % 3.1 42.9 0 0.2 46.1 0 0 0 0 0 0 49.3 2.7 0.3 52.4 0.1 0 0.2 1.3 1.5
Lights 56 776 0 3 835 0 0 0 0 0 0 890 49 6 945 1 0 3 24 28 1808

% Lights 96.6 96.9 0 100 96.9 0 0 0 0 0 0 96.6 96.1 100 96.6 100 0 100 100 100 96.8
Trucks 1 5 0 0 6 0 0 0 0 0 0 9 1 0 10 0 0 0 0 0 16

% Trucks 1.7 0.6 0 0 0.7 0 0 0 0 0 0 1 2 0 1 0 0 0 0 0 0.9
Buses 1 20 0 0 21 0 0 0 0 0 0 22 1 0 23 0 0 0 0 0 44

% Buses 1.7 2.5 0 0 2.4 0 0 0 0 0 0 2.4 2 0 2.4 0 0 0 0 0 2.4

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23025
Site Code : 23025
Start Date : 5/12/2022
Page No : 2

Washington Street
From North From East

Private Dr
From South

Lincoln Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 7 119 0 0 126 0 0 0 0 0 0 153 5 0 158 0 0 0 4 4 288
07:45 AM 4 126 0 1 131 0 0 0 0 0 0 156 7 1 164 0 0 0 0 0 295
08:00 AM 13 98 0 0 111 0 0 0 0 0 0 105 12 2 119 0 0 0 4 4 234
08:15 AM 10 87 0 0 97 0 0 0 0 0 0 113 6 0 119 1 0 3 5 9 225
Total Volume 34 430 0 1 465 0 0 0 0 0 0 527 30 3 560 1 0 3 13 17 1042
% App. Total 7.3 92.5 0 0.2  0 0 0 0  0 94.1 5.4 0.5  5.9 0 17.6 76.5   

PHF .654 .853 .000 .250 .887 .000 .000 .000 .000 .000 .000 .845 .625 .375 .854 .250 .000 .250 .650 .472 .883
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Peak Hour Begins at 07:30 AM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23025
Site Code : 23025
Start Date : 5/12/2022
Page No : 3

Washington Street
From North From East

Private Dr
From South

Lincoln Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:00 AM 07:30 AM 07:45 AM

+0 mins. 5 114 0 0 119 0 0 0 0 0 0 153 5 0 158 0 0 0 0 0
+15 mins. 7 119 0 0 126 0 0 0 0 0 0 156 7 1 164 0 0 0 4 4
+30 mins. 4 126 0 1 131 0 0 0 0 0 0 105 12 2 119 1 0 3 5 9
+45 mins. 13 98 0 0 111 0 0 0 0 0 0 113 6 0 119 0 0 0 7 7
Total Volume 29 457 0 1 487 0 0 0 0 0 0 527 30 3 560 1 0 3 16 20
% App. Total 6 93.8 0 0.2  0 0 0 0  0 94.1 5.4 0.5  5 0 15 80  

PHF .558 .907 .000 .250 .929 .000 .000 .000 .000 .000 .000 .845 .625 .375 .854 .250 .000 .250 .571 .556
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Lights
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Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23026
Site Code : 23026
Start Date : 5/12/2022
Page No : 1

Washington St at Lincoln Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North From East
Private Dr

From South
Lincoln Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 14 134 0 0 148 0 0 0 0 0 1 143 10 0 154 0 0 0 14 14 316
04:15 PM 12 131 0 0 143 0 0 0 0 0 0 135 12 0 147 1 0 0 12 13 303
04:30 PM 19 108 0 0 127 0 0 0 0 0 0 121 16 0 137 0 0 0 5 5 269
04:45 PM 12 130 0 0 142 0 0 0 0 0 0 136 17 1 154 1 0 0 3 4 300

Total 57 503 0 0 560 0 0 0 0 0 1 535 55 1 592 2 0 0 34 36 1188

05:00 PM 13 127 0 0 140 0 0 0 0 0 0 121 21 0 142 1 0 0 4 5 287
05:15 PM 10 110 0 0 120 0 0 0 0 0 0 119 9 0 128 0 0 0 3 3 251
05:30 PM 9 119 0 0 128 0 0 0 0 0 0 83 9 1 93 1 0 0 0 1 222
05:45 PM 8 93 0 1 102 0 0 0 0 0 0 96 7 0 103 0 0 0 0 0 205

Total 40 449 0 1 490 0 0 0 0 0 0 419 46 1 466 2 0 0 7 9 965

Grand Total 97 952 0 1 1050 0 0 0 0 0 1 954 101 2 1058 4 0 0 41 45 2153
Apprch % 9.2 90.7 0 0.1  0 0 0 0  0.1 90.2 9.5 0.2  8.9 0 0 91.1   

Total % 4.5 44.2 0 0 48.8 0 0 0 0 0 0 44.3 4.7 0.1 49.1 0.2 0 0 1.9 2.1
Lights 97 942 0 1 1040 0 0 0 0 0 1 928 101 2 1032 4 0 0 41 45 2117

% Lights 100 98.9 0 100 99 0 0 0 0 0 100 97.3 100 100 97.5 100 0 0 100 100 98.3
Trucks 0 1 0 0 1 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 3

% Trucks 0 0.1 0 0 0.1 0 0 0 0 0 0 0.2 0 0 0.2 0 0 0 0 0 0.1
Buses 0 9 0 0 9 0 0 0 0 0 0 24 0 0 24 0 0 0 0 0 33

% Buses 0 0.9 0 0 0.9 0 0 0 0 0 0 2.5 0 0 2.3 0 0 0 0 0 1.5

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23026
Site Code : 23026
Start Date : 5/12/2022
Page No : 2

Washington Street
From North From East

Private Dr
From South

Lincoln Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 14 134 0 0 148 0 0 0 0 0 1 143 10 0 154 0 0 0 14 14 316
04:15 PM 12 131 0 0 143 0 0 0 0 0 0 135 12 0 147 1 0 0 12 13 303
04:30 PM 19 108 0 0 127 0 0 0 0 0 0 121 16 0 137 0 0 0 5 5 269
04:45 PM 12 130 0 0 142 0 0 0 0 0 0 136 17 1 154 1 0 0 3 4 300
Total Volume 57 503 0 0 560 0 0 0 0 0 1 535 55 1 592 2 0 0 34 36 1188
% App. Total 10.2 89.8 0 0  0 0 0 0  0.2 90.4 9.3 0.2  5.6 0 0 94.4   

PHF .750 .938 .000 .000 .946 .000 .000 .000 .000 .000 .250 .935 .809 .250 .961 .500 .000 .000 .607 .643 .940
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Peak Hour Begins at 04:00 PM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23026
Site Code : 23026
Start Date : 5/12/2022
Page No : 3

Washington Street
From North From East

Private Dr
From South

Lincoln Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 14 134 0 0 148 0 0 0 0 0 1 143 10 0 154 0 0 0 14 14
+15 mins. 12 131 0 0 143 0 0 0 0 0 0 135 12 0 147 1 0 0 12 13
+30 mins. 19 108 0 0 127 0 0 0 0 0 0 121 16 0 137 0 0 0 5 5
+45 mins. 12 130 0 0 142 0 0 0 0 0 0 136 17 1 154 1 0 0 3 4
Total Volume 57 503 0 0 560 0 0 0 0 0 1 535 55 1 592 2 0 0 34 36
% App. Total 10.2 89.8 0 0  0 0 0 0  0.2 90.4 9.3 0.2  5.6 0 0 94.4  

PHF .750 .938 .000 .000 .946 .000 .000 .000 .000 .000 .250 .935 .809 .250 .961 .500 .000 .000 .607 .643
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Connecticut Counts LLC
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File Name : 23027
Site Code : 23027
Start Date : 5/12/2022
Page No : 1

Washington St at Allen Place/Private Dr
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Private Drive

From East
Washington Street

From South
Allen Place
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 7 67 18 1 93 7 1 1 0 9 8 56 1 0 65 4 2 5 2 13 180
07:15 AM 9 71 22 0 102 15 2 3 1 21 7 87 10 0 104 18 5 7 0 30 257
07:30 AM 2 83 41 6 132 37 3 7 0 47 10 107 2 0 119 8 7 15 3 33 331
07:45 AM 7 75 29 1 112 20 2 6 0 28 10 111 6 1 128 8 10 21 0 39 307

Total 25 296 110 8 439 79 8 17 1 105 35 361 19 1 416 38 24 48 5 115 1075

08:00 AM 5 78 16 0 99 16 0 1 2 19 6 85 11 1 103 8 7 8 1 24 245
08:15 AM 4 62 11 2 79 7 0 2 0 9 5 102 9 0 116 9 2 10 1 22 226
08:30 AM 2 56 10 0 68 5 0 0 0 5 1 97 5 0 103 10 3 15 3 31 207
08:45 AM 7 73 9 0 89 2 1 1 0 4 0 90 6 0 96 5 4 5 4 18 207

Total 18 269 46 2 335 30 1 4 2 37 12 374 31 1 418 32 16 38 9 95 885

Grand Total 43 565 156 10 774 109 9 21 3 142 47 735 50 2 834 70 40 86 14 210 1960
Apprch % 5.6 73 20.2 1.3  76.8 6.3 14.8 2.1  5.6 88.1 6 0.2  33.3 19 41 6.7   

Total % 2.2 28.8 8 0.5 39.5 5.6 0.5 1.1 0.2 7.2 2.4 37.5 2.6 0.1 42.6 3.6 2 4.4 0.7 10.7
Lights 42 539 156 10 747 109 9 21 3 142 47 705 48 2 802 66 40 84 14 204 1895

% Lights 97.7 95.4 100 100 96.5 100 100 100 100 100 100 95.9 96 100 96.2 94.3 100 97.7 100 97.1 96.7
Trucks 0 6 0 0 6 0 0 0 0 0 0 8 0 0 8 0 0 1 0 1 15

% Trucks 0 1.1 0 0 0.8 0 0 0 0 0 0 1.1 0 0 1 0 0 1.2 0 0.5 0.8
Buses 1 20 0 0 21 0 0 0 0 0 0 22 2 0 24 4 0 1 0 5 50

% Buses 2.3 3.5 0 0 2.7 0 0 0 0 0 0 3 4 0 2.9 5.7 0 1.2 0 2.4 2.6

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23027
Site Code : 23027
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Private Drive
From East

Washington Street
From South

Allen Place
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 9 71 22 0 102 15 2 3 1 21 7 87 10 0 104 18 5 7 0 30 257
07:30 AM 2 83 41 6 132 37 3 7 0 47 10 107 2 0 119 8 7 15 3 33 331
07:45 AM 7 75 29 1 112 20 2 6 0 28 10 111 6 1 128 8 10 21 0 39 307
08:00 AM 5 78 16 0 99 16 0 1 2 19 6 85 11 1 103 8 7 8 1 24 245
Total Volume 23 307 108 7 445 88 7 17 3 115 33 390 29 2 454 42 29 51 4 126 1140
% App. Total 5.2 69 24.3 1.6  76.5 6.1 14.8 2.6  7.3 85.9 6.4 0.4  33.3 23 40.5 3.2   

PHF .639 .925 .659 .292 .843 .595 .583 .607 .375 .612 .825 .878 .659 .500 .887 .583 .725 .607 .333 .808 .861
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Peak Hour Begins at 07:15 AM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23027
Site Code : 23027
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Private Drive
From East

Washington Street
From South

Allen Place
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:30 AM 07:15 AM

+0 mins. 9 71 22 0 102 15 2 3 1 21 10 107 2 0 119 18 5 7 0 30
+15 mins. 2 83 41 6 132 37 3 7 0 47 10 111 6 1 128 8 7 15 3 33
+30 mins. 7 75 29 1 112 20 2 6 0 28 6 85 11 1 103 8 10 21 0 39
+45 mins. 5 78 16 0 99 16 0 1 2 19 5 102 9 0 116 8 7 8 1 24
Total Volume 23 307 108 7 445 88 7 17 3 115 31 405 28 2 466 42 29 51 4 126
% App. Total 5.2 69 24.3 1.6  76.5 6.1 14.8 2.6  6.7 86.9 6 0.4  33.3 23 40.5 3.2  

PHF .639 .925 .659 .292 .843 .595 .583 .607 .375 .612 .775 .912 .636 .500 .910 .583 .725 .607 .333 .808
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Connecticut Counts LLC
Kensington, Connecticut 06037
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File Name : 23028
Site Code : 23028
Start Date : 5/12/2022
Page No : 1

Washington St at Allen POlace/Private Dr
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Private Drive

From East
Washington Street

From South
Allen Place
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 8 119 1 1 129 30 11 12 1 54 2 105 16 1 124 26 1 20 5 52 359
04:15 PM 14 105 2 0 121 26 7 10 1 44 2 115 12 0 129 9 0 16 5 30 324
04:30 PM 19 105 2 6 132 46 6 22 1 75 0 102 13 0 115 9 1 16 1 27 349
04:45 PM 10 111 1 2 124 27 5 15 1 48 1 100 9 0 110 16 1 13 3 33 315

Total 51 440 6 9 506 129 29 59 4 221 5 422 50 1 478 60 3 65 14 142 1347

05:00 PM 8 115 0 4 127 32 5 18 0 55 0 103 16 1 120 6 0 9 0 15 317
05:15 PM 13 92 3 0 108 25 4 10 0 39 0 88 9 1 98 4 1 15 3 23 268
05:30 PM 12 95 6 0 113 20 5 5 0 30 1 61 7 0 69 9 1 11 0 21 233
05:45 PM 4 90 2 0 96 13 4 6 2 25 2 72 5 0 79 11 1 10 3 25 225

Total 37 392 11 4 444 90 18 39 2 149 3 324 37 2 366 30 3 45 6 84 1043

Grand Total 88 832 17 13 950 219 47 98 6 370 8 746 87 3 844 90 6 110 20 226 2390
Apprch % 9.3 87.6 1.8 1.4  59.2 12.7 26.5 1.6  0.9 88.4 10.3 0.4  39.8 2.7 48.7 8.8   

Total % 3.7 34.8 0.7 0.5 39.7 9.2 2 4.1 0.3 15.5 0.3 31.2 3.6 0.1 35.3 3.8 0.3 4.6 0.8 9.5
Lights 88 822 17 13 940 219 47 98 6 370 8 723 87 3 821 90 6 110 20 226 2357

% Lights 100 98.8 100 100 98.9 100 100 100 100 100 100 96.9 100 100 97.3 100 100 100 100 100 98.6
Trucks 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 4

% Trucks 0 0.1 0 0 0.1 0 0 0 0 0 0 0.4 0 0 0.4 0 0 0 0 0 0.2
Buses 0 9 0 0 9 0 0 0 0 0 0 20 0 0 20 0 0 0 0 0 29

% Buses 0 1.1 0 0 0.9 0 0 0 0 0 0 2.7 0 0 2.4 0 0 0 0 0 1.2

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23028
Site Code : 23028
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Private Drive
From East

Washington Street
From South

Allen Place
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 8 119 1 1 129 30 11 12 1 54 2 105 16 1 124 26 1 20 5 52 359
04:15 PM 14 105 2 0 121 26 7 10 1 44 2 115 12 0 129 9 0 16 5 30 324
04:30 PM 19 105 2 6 132 46 6 22 1 75 0 102 13 0 115 9 1 16 1 27 349
04:45 PM 10 111 1 2 124 27 5 15 1 48 1 100 9 0 110 16 1 13 3 33 315
Total Volume 51 440 6 9 506 129 29 59 4 221 5 422 50 1 478 60 3 65 14 142 1347
% App. Total 10.1 87 1.2 1.8  58.4 13.1 26.7 1.8  1 88.3 10.5 0.2  42.3 2.1 45.8 9.9   

PHF .671 .924 .750 .375 .958 .701 .659 .670 1.00 .737 .625 .917 .781 .250 .926 .577 .750 .813 .700 .683 .938
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Peak Hour Begins at 04:00 PM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23028
Site Code : 23028
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Private Drive
From East

Washington Street
From South

Allen Place
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:15 PM 04:00 PM 04:00 PM

+0 mins. 8 119 1 1 129 26 7 10 1 44 2 105 16 1 124 26 1 20 5 52
+15 mins. 14 105 2 0 121 46 6 22 1 75 2 115 12 0 129 9 0 16 5 30
+30 mins. 19 105 2 6 132 27 5 15 1 48 0 102 13 0 115 9 1 16 1 27
+45 mins. 10 111 1 2 124 32 5 18 0 55 1 100 9 0 110 16 1 13 3 33
Total Volume 51 440 6 9 506 131 23 65 3 222 5 422 50 1 478 60 3 65 14 142
% App. Total 10.1 87 1.2 1.8  59 10.4 29.3 1.4  1 88.3 10.5 0.2  42.3 2.1 45.8 9.9  

PHF .671 .924 .750 .375 .958 .712 .821 .739 .750 .740 .625 .917 .781 .250 .926 .577 .750 .813 .700 .683
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North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23029
Site Code : 23029
Start Date : 5/12/2022
Page No : 1

Washington St at Vernon/Retreat Avenue
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Retreat Avenue

From East
Washington Street

From South
Vernon Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 6 30 33 2 71 26 15 22 0 63 20 40 2 0 62 9 17 6 2 34 230
07:15 AM 11 42 40 1 94 37 18 34 0 89 29 55 14 0 98 18 19 22 1 60 341
07:30 AM 4 51 45 3 103 53 22 23 1 99 38 79 1 0 118 14 22 4 1 41 361
07:45 AM 11 51 35 0 97 49 6 20 1 76 33 83 2 1 119 3 17 3 0 23 315

Total 32 174 153 6 365 165 61 99 2 327 120 257 19 1 397 44 75 35 4 158 1247

08:00 AM 4 55 23 1 83 32 10 30 0 72 31 75 0 0 106 5 18 2 0 25 286
08:15 AM 5 40 28 4 77 37 8 26 0 71 35 84 6 1 126 4 16 2 3 25 299
08:30 AM 3 42 24 2 71 40 8 25 0 73 38 67 2 0 107 1 15 3 4 23 274
08:45 AM 4 42 37 2 85 30 6 22 0 58 18 70 1 0 89 9 9 1 0 19 251

Total 16 179 112 9 316 139 32 103 0 274 122 296 9 1 428 19 58 8 7 92 1110

Grand Total 48 353 265 15 681 304 93 202 2 601 242 553 28 2 825 63 133 43 11 250 2357
Apprch % 7 51.8 38.9 2.2  50.6 15.5 33.6 0.3  29.3 67 3.4 0.2  25.2 53.2 17.2 4.4   

Total % 2 15 11.2 0.6 28.9 12.9 3.9 8.6 0.1 25.5 10.3 23.5 1.2 0.1 35 2.7 5.6 1.8 0.5 10.6
Lights 46 333 259 15 653 289 90 165 2 546 222 539 28 2 791 61 130 42 10 243 2233

% Lights 95.8 94.3 97.7 100 95.9 95.1 96.8 81.7 100 90.8 91.7 97.5 100 100 95.9 96.8 97.7 97.7 90.9 97.2 94.7
Trucks 1 2 2 0 5 3 1 1 0 5 1 3 0 0 4 0 0 1 1 2 16

% Trucks 2.1 0.6 0.8 0 0.7 1 1.1 0.5 0 0.8 0.4 0.5 0 0 0.5 0 0 2.3 9.1 0.8 0.7
Buses 1 18 4 0 23 12 2 36 0 50 19 11 0 0 30 2 3 0 0 5 108

% Buses 2.1 5.1 1.5 0 3.4 3.9 2.2 17.8 0 8.3 7.9 2 0 0 3.6 3.2 2.3 0 0 2 4.6

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23029
Site Code : 23029
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Retreat Avenue
From East

Washington Street
From South

Vernon Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 11 42 40 1 94 37 18 34 0 89 29 55 14 0 98 18 19 22 1 60 341
07:30 AM 4 51 45 3 103 53 22 23 1 99 38 79 1 0 118 14 22 4 1 41 361
07:45 AM 11 51 35 0 97 49 6 20 1 76 33 83 2 1 119 3 17 3 0 23 315
08:00 AM 4 55 23 1 83 32 10 30 0 72 31 75 0 0 106 5 18 2 0 25 286
Total Volume 30 199 143 5 377 171 56 107 2 336 131 292 17 1 441 40 76 31 2 149 1303
% App. Total 8 52.8 37.9 1.3  50.9 16.7 31.8 0.6  29.7 66.2 3.9 0.2  26.8 51 20.8 1.3   

PHF .682 .905 .794 .417 .915 .807 .636 .787 .500 .848 .862 .880 .304 .250 .926 .556 .864 .352 .500 .621 .902
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Peak Hour Begins at 07:15 AM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23029
Site Code : 23029
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Retreat Avenue
From East

Washington Street
From South

Vernon Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:30 AM 07:00 AM

+0 mins. 11 42 40 1 94 37 18 34 0 89 38 79 1 0 118 9 17 6 2 34
+15 mins. 4 51 45 3 103 53 22 23 1 99 33 83 2 1 119 18 19 22 1 60
+30 mins. 11 51 35 0 97 49 6 20 1 76 31 75 0 0 106 14 22 4 1 41
+45 mins. 4 55 23 1 83 32 10 30 0 72 35 84 6 1 126 3 17 3 0 23
Total Volume 30 199 143 5 377 171 56 107 2 336 137 321 9 2 469 44 75 35 4 158
% App. Total 8 52.8 37.9 1.3  50.9 16.7 31.8 0.6  29.2 68.4 1.9 0.4  27.8 47.5 22.2 2.5  

PHF .682 .905 .794 .417 .915 .807 .636 .787 .500 .848 .901 .955 .375 .500 .931 .611 .852 .398 .500 .658
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North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
Full Length (6 AM-6 PM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians, Bicycles on
Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Washington Street East Washington Street Vernon Street
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2018-01-23 6:00AM 0 11 30 0 4141 1 8 2 6 0 1616 1 24 27 0 0 5151 0 0 6 1 0 77 1 115115
6:15AM 1 17 23 0 4141 0 10 3 6 0 1919 2 22 49 0 0 7171 0 1 10 3 0 1414 1 145145
6:30AM 1 25 36 0 6262 0 12 2 7 0 2121 1 39 58 4 0 101101 1 1 5 2 0 88 2 192192
6:45AM 1 36 56 0 9393 2 20 9 13 0 4242 2 32 71 2 0 105105 0 0 13 4 0 1717 2 257257

Hourly Total 3 89 145 0 237237 3 50 16 32 0 9898 6 117 205 6 0 328328 1 2 34 10 0 4646 6 709709
7:00AM 3 40 33 0 7676 0 20 9 16 0 4545 0 20 71 2 0 9393 1 1 8 7 0 1616 5 230230
7:15AM 3 40 35 0 7878 0 33 9 28 0 7070 0 45 64 2 0 111111 2 7 11 1 0 1919 3 278278
7:30AM 3 44 35 0 8282 0 32 11 29 0 7272 1 45 88 3 0 136136 0 7 23 7 0 3737 0 327327
7:45AM 5 59 39 0 103103 3 32 21 35 0 8888 2 45 82 5 0 132132 0 13 20 7 0 4040 5 363363

Hourly Total 14 183 142 0 339339 3 117 50 108 0 275275 3 155 305 12 0 472472 3 28 62 22 0 112112 13 11981198
8:00AM 11 77 45 0 133133 2 31 17 32 0 8080 1 64 102 7 0 173173 2 16 25 15 0 5656 0 442442
8:15AM 8 50 41 0 9999 3 29 12 24 0 6565 2 58 95 6 0 159159 0 15 28 9 0 5252 3 375375
8:30AM 2 48 33 0 8383 2 28 12 25 0 6565 1 38 88 2 0 128128 0 4 21 4 0 2929 3 305305
8:45AM 6 36 28 0 7070 0 27 6 22 0 5555 1 49 99 2 0 150150 0 4 9 4 0 1717 1 292292

Hourly Total 27 211 147 0 385385 7 115 47 103 0 265265 5 209 384 17 0 610610 2 39 83 32 0 154154 7 14141414
9:00AM 5 41 30 0 7676 0 29 13 20 1 6363 4 49 57 3 0 109109 0 5 14 4 0 2323 0 271271
9:15AM 3 52 40 0 9595 2 38 13 22 0 7373 4 30 82 1 0 113113 0 3 9 4 0 1616 0 297297
9:30AM 3 61 40 0 104104 0 34 10 18 0 6262 0 23 51 1 0 7575 0 2 8 4 0 1414 2 255255
9:45AM 5 62 36 0 103103 0 27 13 26 0 6666 2 29 67 4 0 100100 0 5 11 2 0 1818 0 287287

Hourly Total 16 216 146 0 378378 2 128 49 86 1 264264 10 131 257 9 0 397397 0 15 42 14 0 7171 2 11101110
10:00AM 5 58 20 0 8383 1 30 7 11 0 4848 3 28 48 0 0 7676 0 3 1 2 0 66 5 213213
10:15AM 3 40 24 0 6767 0 44 7 21 0 7272 0 26 53 4 0 8383 0 2 8 3 0 1313 1 235235
10:30AM 2 62 42 0 106106 0 36 10 13 0 5959 1 25 53 1 0 7979 0 1 4 7 0 1212 5 256256
10:45AM 4 55 39 0 9898 0 32 4 17 0 5353 2 24 62 7 0 9393 2 2 6 2 0 1010 1 254254

Hourly Total 14 215 125 0 354354 1 142 28 62 0 232232 6 103 216 12 0 331331 2 8 19 14 0 4141 12 958958
11:00AM 2 67 26 0 9595 0 34 11 26 1 7272 0 26 47 3 0 7676 1 2 6 3 0 1111 2 254254
11:15AM 1 63 20 0 8484 0 33 14 16 0 6363 1 18 50 3 0 7171 0 6 8 1 0 1515 2 233233
11:30AM 7 43 27 0 7777 3 36 9 18 0 6363 1 19 45 2 0 6666 1 1 8 4 0 1313 3 219219
11:45AM 7 75 27 0 109109 0 41 8 25 0 7474 3 23 47 4 0 7474 0 7 6 3 0 1616 4 273273

Hourly Total 17 248 100 0 365365 3 144 42 85 1 272272 5 86 189 12 0 287287 2 16 28 11 0 5555 11 979979
12:00PM 4 53 28 0 8585 0 48 11 25 0 8484 1 33 61 3 0 9797 1 4 8 3 0 1515 5 281281
12:15PM 6 68 25 0 9999 1 38 11 30 0 7979 4 30 68 2 0 100100 1 1 9 2 0 1212 5 290290
12:30PM 3 69 24 0 9696 1 40 13 28 0 8181 0 28 56 1 0 8585 0 1 9 5 0 1515 6 277277
12:45PM 5 50 23 0 7878 0 47 11 40 0 9898 3 25 58 3 0 8686 0 2 19 3 0 2424 3 286286

Hourly Total 18 240 100 0 358358 2 173 46 123 0 342342 8 116 243 9 0 368368 2 8 45 13 0 6666 19 11341134
1:00PM 3 72 23 0 9898 0 45 14 29 0 8888 1 19 57 5 0 8181 0 4 7 12 0 2323 2 290290
1:15PM 6 64 24 0 9494 0 40 14 22 0 7676 0 21 56 3 0 8080 1 3 10 1 0 1414 5 264264
1:30PM 3 58 33 0 9494 0 40 17 34 0 9191 0 34 74 1 0 109109 0 5 6 3 0 1414 1 308308
1:45PM 6 67 30 0 103103 1 43 10 47 0 100100 0 28 59 3 0 9090 0 7 12 2 0 2121 3 314314

Hourly Total 18 261 110 0 389389 1 168 55 132 0 355355 1 102 246 12 0 360360 1 19 35 18 0 7272 11 11761176
2:00PM 2 68 35 0 105105 0 54 11 38 1 104104 2 37 45 4 0 8686 0 2 15 6 0 2323 1 318318
2:15PM 5 73 34 0 112112 1 42 14 23 0 7979 3 30 65 3 0 9898 1 4 12 2 0 1818 4 307307
2:30PM 1 76 40 0 117117 1 45 10 30 0 8585 1 27 57 1 0 8585 0 7 5 6 0 1818 1 305305
2:45PM 6 83 37 0 126126 0 44 8 33 0 8585 0 35 65 8 0 108108 0 5 5 3 0 1313 4 332332

Hourly Total 14 300 146 0 460460 2 185 43 124 1 353353 6 129 232 16 0 377377 1 18 37 17 0 7272 10 12621262
3:00PM 6 101 33 0 140140 4 46 15 26 0 8787 2 27 70 5 0 102102 0 9 7 3 0 1919 5 348348
3:15PM 7 91 35 0 133133 2 49 16 20 0 8585 1 24 76 6 0 106106 1 27 9 16 0 5252 4 376376
3:30PM 12 111 31 0 154154 6 77 24 50 0 151151 1 24 95 6 0 125125 0 10 11 7 0 2828 8 458458
3:45PM 7 115 30 0 152152 1 59 26 38 0 123123 0 31 82 8 0 121121 0 5 6 7 0 1818 2 414414

Hourly Total 32 418 129 0 579579 13 231 81 134 0 446446 4 106 323 25 0 454454 1 51 33 33 0 117117 19 15961596
4:00PM 21 114 27 0 162162 0 68 17 45 0 130130 1 22 94 5 0 121121 1 8 5 4 0 1717 4 430430
4:15PM 9 117 19 0 145145 3 54 21 49 0 124124 2 32 96 11 0 139139 1 21 28 17 0 6666 6 474474
4:30PM 8 111 25 0 144144 0 59 32 36 0 127127 2 33 76 6 0 115115 5 17 13 9 0 3939 4 425425
4:45PM 6 122 27 0 155155 1 66 25 42 0 133133 2 21 62 4 0 8787 0 10 8 2 0 2020 4 395395

Hourly Total 44 464 98 0 606606 4 247 95 172 0 514514 7 108 328 26 0 462462 7 56 54 32 0 142142 18 17241724
5:00PM 15 101 15 0 131131 1 59 22 38 0 119119 2 24 59 4 0 8787 0 9 19 11 0 3939 2 376376
5:15PM 7 103 17 0 127127 0 55 26 48 0 129129 1 28 58 6 0 9292 3 8 8 5 0 2121 3 369369
5:30PM 5 95 19 0 119119 0 50 26 35 0 111111 2 24 56 3 0 8383 0 8 9 7 0 2424 4 337337
5:45PM 3 79 20 0 102102 1 37 20 30 0 8787 1 26 67 2 0 9595 0 7 10 7 0 2424 2 308308
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Hourly Total 30 378 71 0 479479 2 201 94 151 0 446446 6 102 240 15 0 357357 3 32 46 30 0 108108 11 13901390

TotalTotal 247 3223 1459 0 49294929 43 1901 646 1312 3 38623862 67 1464 3168 171 0 48034803 25 292 518 246 0 10561056 139 1465014650
% Approach% Approach 5.0% 65.4% 29.6% 0% -- - 49.2% 16.7% 34.0% 0.1% -- - 30.5% 66.0% 3.6% 0% -- - 27.7% 49.1% 23.3% 0% -- - -

% Total% Total 1.7% 22.0% 10.0% 0% 33.6%33.6% - 13.0% 4.4% 9.0% 0% 26.4%26.4% - 10.0% 21.6% 1.2% 0% 32.8%32.8% - 2.0% 3.5% 1.7% 0% 7.2%7.2% - -
LightsLights 240 3071 1418 0 47294729 - 1791 627 1176 3 35973597 - 1345 3037 161 0 45434543 - 268 487 232 0 987987 - 13856

% Lights% Lights 97.2% 95.3% 97.2% 0% 95.9%95.9% - 94.2% 97.1% 89.6% 100% 93.1%93.1% - 91.9% 95.9% 94.2% 0% 94.6%94.6% - 91.8% 94.0% 94.3% 0% 93.5%93.5% - 94.6%
Articulated Trucks andArticulated Trucks and

Single-Unit TrucksSingle-Unit Trucks 4 26 25 0 5555 - 42 8 18 0 6868 - 12 33 4 0 4949 - 5 1 4 0 1010 - 182
% Articulated Trucks and% Articulated Trucks and

Single-Unit TrucksSingle-Unit Trucks 1.6% 0.8% 1.7% 0% 1.1%1.1% - 2.2% 1.2% 1.4% 0% 1.8%1.8% - 0.8% 1.0% 2.3% 0% 1.0%1.0% - 1.7% 0.2% 1.6% 0% 0.9%0.9% - 1.2%
BusesBuses 3 126 16 0 145145 - 68 11 118 0 197197 - 107 98 6 0 211211 - 19 30 10 0 5959 - 612

% Buses% Buses 1.2% 3.9% 1.1% 0% 2.9%2.9% - 3.6% 1.7% 9.0% 0% 5.1%5.1% - 7.3% 3.1% 3.5% 0% 4.4%4.4% - 6.5% 5.8% 4.1% 0% 5.6%5.6% - 4.2%
Pedestrians - - - - - 43 - - - - - 67 - - - - - 25 - - - - - 134

% Pedestrians - - - - - 100% - - - - - 100% - - - - - 100% - - - - - 96.4% -
Bicycles on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 5

% Bicycles on Crosswalk - - - - - 0% - - - - - 0% - - - - - 0% - - - - - 3.6% -

Leg Washington Street East Washington Street Vernon Street
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
Full Length (6 AM-6 PM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians, Bicycles on
Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Washington Street East Washington Street Vernon Street
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2018-01-23 7:30AM 3 44 35 0 8282 0 32 11 29 0 7272 1 45 88 3 0 136136 0 7 23 7 0 3737 0 327327
7:45AM 5 59 39 0 103103 3 32 21 35 0 8888 2 45 82 5 0 132132 0 13 20 7 0 4040 5 363363
8:00AM 11 77 45 0 133133 2 31 17 32 0 8080 1 64 102 7 0 173173 2 16 25 15 0 5656 0 442442
8:15AM 8 50 41 0 9999 3 29 12 24 0 6565 2 58 95 6 0 159159 0 15 28 9 0 5252 3 375375

TotalTotal 27 230 160 0 417417 8 124 61 120 0 305305 6 212 367 21 0 600600 2 51 96 38 0 185185 8 15071507
% Approach% Approach 6.5% 55.2% 38.4% 0% -- - 40.7% 20.0% 39.3% 0% -- - 35.3% 61.2% 3.5% 0% -- - 27.6% 51.9% 20.5% 0% -- - -

% Total% Total 1.8% 15.3% 10.6% 0% 27.7%27.7% - 8.2% 4.0% 8.0% 0% 20.2%20.2% - 14.1% 24.4% 1.4% 0% 39.8%39.8% - 3.4% 6.4% 2.5% 0% 12.3%12.3% - -
PHFPHF 0.614 0.747 0.889 - 0.7840.784 - 0.969 0.726 0.857 - 0.8660.866 - 0.828 0.900 0.750 - 0.8670.867 - 0.797 0.857 0.633 - 0.8260.826 - 0.852

LightsLights 27 200 153 0 380380 - 114 60 95 0 269269 - 203 350 20 0 573573 - 46 84 38 0 168168 - 1390
% Lights% Lights 100% 87.0% 95.6% 0% 91.1%91.1% - 91.9% 98.4% 79.2% 0% 88.2%88.2% - 95.8% 95.4% 95.2% 0% 95.5%95.5% - 90.2% 87.5% 100% 0% 90.8%90.8% - 92.2%

Articulated Trucks andArticulated Trucks and
Single-Unit TrucksSingle-Unit Trucks 0 4 3 0 77 - 3 0 2 0 55 - 0 2 0 0 22 - 0 0 0 0 00 - 14

% Articulated Trucks and% Articulated Trucks and
Single-Unit TrucksSingle-Unit Trucks 0% 1.7% 1.9% 0% 1.7%1.7% - 2.4% 0% 1.7% 0% 1.6%1.6% - 0% 0.5% 0% 0% 0.3%0.3% - 0% 0% 0% 0% 0%0% - 0.9%

BusesBuses 0 26 4 0 3030 - 7 1 23 0 3131 - 9 15 1 0 2525 - 5 12 0 0 1717 - 103
% Buses% Buses 0% 11.3% 2.5% 0% 7.2%7.2% - 5.6% 1.6% 19.2% 0% 10.2%10.2% - 4.2% 4.1% 4.8% 0% 4.2%4.2% - 9.8% 12.5% 0% 0% 9.2%9.2% - 6.8%

Pedestrians - - - - - 8 - - - - - 6 - - - - - 2 - - - - - 8
% Pedestrians - - - - - 100% - - - - - 100% - - - - - 100% - - - - - 100% -

Bicycles on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
% Bicycles on Crosswalk - - - - - 0% - - - - - 0% - - - - - 0% - - - - - 0% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
Midday Peak (1 PM - 2 PM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians, Bicycles on
Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Washington Street East Washington Street Vernon Street
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2018-01-23 1:00PM 3 72 23 0 9898 0 45 14 29 0 8888 1 19 57 5 0 8181 0 4 7 12 0 2323 2 290290
1:15PM 6 64 24 0 9494 0 40 14 22 0 7676 0 21 56 3 0 8080 1 3 10 1 0 1414 5 264264
1:30PM 3 58 33 0 9494 0 40 17 34 0 9191 0 34 74 1 0 109109 0 5 6 3 0 1414 1 308308
1:45PM 6 67 30 0 103103 1 43 10 47 0 100100 0 28 59 3 0 9090 0 7 12 2 0 2121 3 314314

TotalTotal 18 261 110 0 389389 1 168 55 132 0 355355 1 102 246 12 0 360360 1 19 35 18 0 7272 11 11761176
% Approach% Approach 4.6% 67.1% 28.3% 0% -- - 47.3% 15.5% 37.2% 0% -- - 28.3% 68.3% 3.3% 0% -- - 26.4% 48.6% 25.0% 0% -- - -

% Total% Total 1.5% 22.2% 9.4% 0% 33.1%33.1% - 14.3% 4.7% 11.2% 0% 30.2%30.2% - 8.7% 20.9% 1.0% 0% 30.6%30.6% - 1.6% 3.0% 1.5% 0% 6.1%6.1% - -
PHFPHF 0.750 0.906 0.833 - 0.9440.944 - 0.933 0.809 0.702 - 0.8880.888 - 0.750 0.831 0.600 - 0.8260.826 - 0.679 0.729 0.375 - 0.7830.783 - 0.936

LightsLights 18 255 105 0 378378 - 157 53 118 0 328328 - 95 238 12 0 345345 - 17 32 16 0 6565 - 1116
% Lights% Lights 100% 97.7% 95.5% 0% 97.2%97.2% - 93.5% 96.4% 89.4% 0% 92.4%92.4% - 93.1% 96.7% 100% 0% 95.8%95.8% - 89.5% 91.4% 88.9% 0% 90.3%90.3% - 94.9%

Articulated Trucks andArticulated Trucks and
Single-Unit TrucksSingle-Unit Trucks 0 3 4 0 77 - 5 2 2 0 99 - 2 5 0 0 77 - 0 1 1 0 22 - 25

% Articulated Trucks and% Articulated Trucks and
Single-Unit TrucksSingle-Unit Trucks 0% 1.1% 3.6% 0% 1.8%1.8% - 3.0% 3.6% 1.5% 0% 2.5%2.5% - 2.0% 2.0% 0% 0% 1.9%1.9% - 0% 2.9% 5.6% 0% 2.8%2.8% - 2.1%

BusesBuses 0 3 1 0 44 - 6 0 12 0 1818 - 5 3 0 0 88 - 2 2 1 0 55 - 35
% Buses% Buses 0% 1.1% 0.9% 0% 1.0%1.0% - 3.6% 0% 9.1% 0% 5.1%5.1% - 4.9% 1.2% 0% 0% 2.2%2.2% - 10.5% 5.7% 5.6% 0% 6.9%6.9% - 3.0%

Pedestrians - - - - - 1 - - - - - 1 - - - - - 1 - - - - - 10
% Pedestrians - - - - - 100% - - - - - 100% - - - - - 100% - - - - - 90.9% -

Bicycles on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1
% Bicycles on Crosswalk - - - - - 0% - - - - - 0% - - - - - 0% - - - - - 9.1% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
Midday Peak (1 PM - 2 PM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
PM Peak (3:30 PM - 4:30 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians, Bicycles on
Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Washington Street East Washington Street Vernon Street
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2018-01-23 3:30PM 12 111 31 0 154154 6 77 24 50 0 151151 1 24 95 6 0 125125 0 10 11 7 0 2828 8 458458
3:45PM 7 115 30 0 152152 1 59 26 38 0 123123 0 31 82 8 0 121121 0 5 6 7 0 1818 2 414414
4:00PM 21 114 27 0 162162 0 68 17 45 0 130130 1 22 94 5 0 121121 1 8 5 4 0 1717 4 430430
4:15PM 9 117 19 0 145145 3 54 21 49 0 124124 2 32 96 11 0 139139 1 21 28 17 0 6666 6 474474

TotalTotal 49 457 107 0 613613 10 258 88 182 0 528528 4 109 367 30 0 506506 2 44 50 35 0 129129 20 17761776
% Approach% Approach 8.0% 74.6% 17.5% 0% -- - 48.9% 16.7% 34.5% 0% -- - 21.5% 72.5% 5.9% 0% -- - 34.1% 38.8% 27.1% 0% -- - -

% Total% Total 2.8% 25.7% 6.0% 0% 34.5%34.5% - 14.5% 5.0% 10.2% 0% 29.7%29.7% - 6.1% 20.7% 1.7% 0% 28.5%28.5% - 2.5% 2.8% 2.0% 0% 7.3%7.3% - -
PHFPHF 0.583 0.976 0.863 - 0.9460.946 - 0.838 0.846 0.910 - 0.8740.874 - 0.852 0.956 0.682 - 0.9100.910 - 0.524 0.446 0.515 - 0.4890.489 - 0.937

LightsLights 48 439 105 0 592592 - 250 88 156 0 494494 - 93 349 28 0 470470 - 42 47 33 0 122122 - 1678
% Lights% Lights 98.0% 96.1% 98.1% 0% 96.6%96.6% - 96.9% 100% 85.7% 0% 93.6%93.6% - 85.3% 95.1% 93.3% 0% 92.9%92.9% - 95.5% 94.0% 94.3% 0% 94.6%94.6% - 94.5%

Articulated Trucks andArticulated Trucks and
Single-Unit TrucksSingle-Unit Trucks 0 1 2 0 33 - 3 0 3 0 66 - 1 0 0 0 11 - 0 0 0 0 00 - 10

% Articulated Trucks and% Articulated Trucks and
Single-Unit TrucksSingle-Unit Trucks 0% 0.2% 1.9% 0% 0.5%0.5% - 1.2% 0% 1.6% 0% 1.1%1.1% - 0.9% 0% 0% 0% 0.2%0.2% - 0% 0% 0% 0% 0%0% - 0.6%

BusesBuses 1 17 0 0 1818 - 5 0 23 0 2828 - 15 18 2 0 3535 - 2 3 2 0 77 - 88
% Buses% Buses 2.0% 3.7% 0% 0% 2.9%2.9% - 1.9% 0% 12.6% 0% 5.3%5.3% - 13.8% 4.9% 6.7% 0% 6.9%6.9% - 4.5% 6.0% 5.7% 0% 5.4%5.4% - 5.0%

Pedestrians - - - - - 10 - - - - - 4 - - - - - 2 - - - - - 19
% Pedestrians - - - - - 100% - - - - - 100% - - - - - 100% - - - - - 95.0% -

Bicycles on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1
% Bicycles on Crosswalk - - - - - 0% - - - - - 0% - - - - - 0% - - - - - 5.0% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

8 of 9



Washington St at Retreat/Vernon St - TMCWashington St at Retreat/Vernon St - TMC
Tue Jan 23, 2018
PM Peak (3:30 PM - 4:30 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 489863, Location: 41.751402, -72.683069

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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File Name : 23030
Site Code : 23030
Start Date : 5/12/2022
Page No : 1

Washington St at Vernon/Retreat Avenue
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Washington Street

From North
Retreat Avenue

From East
Washington Street

From South
Vernon Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 49 40 41 2 132 33 77 4 0 114 5 41 4 2 52 14 96 35 2 147 445
04:15 PM 48 53 42 2 145 33 57 3 0 93 10 52 15 2 79 17 84 26 2 129 446
04:30 PM 25 47 31 3 106 38 40 18 0 96 10 63 6 0 79 11 57 20 1 89 370
04:45 PM 7 119 25 3 154 51 24 36 2 113 27 57 1 1 86 5 13 4 4 26 379

Total 129 259 139 10 537 155 198 61 2 416 52 213 26 5 296 47 250 85 9 391 1640

05:00 PM 10 104 20 2 136 44 29 41 2 116 20 73 1 0 94 6 10 4 2 22 368
05:15 PM 7 76 22 1 106 35 16 34 0 85 22 53 2 0 77 3 5 1 1 10 278
05:30 PM 4 81 20 0 105 33 20 30 2 85 21 35 3 0 59 3 8 2 1 14 263
05:45 PM 12 68 20 0 100 35 16 22 1 74 20 39 2 1 62 8 8 4 2 22 258

Total 33 329 82 3 447 147 81 127 5 360 83 200 8 1 292 20 31 11 6 68 1167

Grand Total 162 588 221 13 984 302 279 188 7 776 135 413 34 6 588 67 281 96 15 459 2807
Apprch % 16.5 59.8 22.5 1.3  38.9 36 24.2 0.9  23 70.2 5.8 1  14.6 61.2 20.9 3.3   

Total % 5.8 20.9 7.9 0.5 35.1 10.8 9.9 6.7 0.2 27.6 4.8 14.7 1.2 0.2 20.9 2.4 10 3.4 0.5 16.4
Lights 160 585 209 12 966 285 273 179 7 744 128 407 33 6 574 67 272 95 15 449 2733

% Lights 98.8 99.5 94.6 92.3 98.2 94.4 97.8 95.2 100 95.9 94.8 98.5 97.1 100 97.6 100 96.8 99 100 97.8 97.4
Trucks 0 0 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2

% Trucks 0 0 0 7.7 0.1 0.3 0 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0.1
Buses 2 3 12 0 17 16 6 9 0 31 7 6 1 0 14 0 9 1 0 10 72

% Buses 1.2 0.5 5.4 0 1.7 5.3 2.2 4.8 0 4 5.2 1.5 2.9 0 2.4 0 3.2 1 0 2.2 2.6

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23030
Site Code : 23030
Start Date : 5/12/2022
Page No : 2

Washington Street
From North

Retreat Avenue
From East

Washington Street
From South

Vernon Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 49 40 41 2 132 33 77 4 0 114 5 41 4 2 52 14 96 35 2 147 445
04:15 PM 48 53 42 2 145 33 57 3 0 93 10 52 15 2 79 17 84 26 2 129 446
04:30 PM 25 47 31 3 106 38 40 18 0 96 10 63 6 0 79 11 57 20 1 89 370
04:45 PM 7 119 25 3 154 51 24 36 2 113 27 57 1 1 86 5 13 4 4 26 379
Total Volume 129 259 139 10 537 155 198 61 2 416 52 213 26 5 296 47 250 85 9 391 1640
% App. Total 24 48.2 25.9 1.9  37.3 47.6 14.7 0.5  17.6 72 8.8 1.7  12 63.9 21.7 2.3   

PHF .658 .544 .827 .833 .872 .760 .643 .424 .250 .912 .481 .845 .433 .625 .860 .691 .651 .607 .563 .665 .919
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Peak Hour Begins at 04:00 PM
 
Lights
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Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23030
Site Code : 23030
Start Date : 5/12/2022
Page No : 3

Washington Street
From North

Retreat Avenue
From East

Washington Street
From South

Vernon Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:15 PM 04:15 PM 04:15 PM 04:00 PM

+0 mins. 48 53 42 2 145 33 57 3 0 93 10 52 15 2 79 14 96 35 2 147
+15 mins. 25 47 31 3 106 38 40 18 0 96 10 63 6 0 79 17 84 26 2 129
+30 mins. 7 119 25 3 154 51 24 36 2 113 27 57 1 1 86 11 57 20 1 89
+45 mins. 10 104 20 2 136 44 29 41 2 116 20 73 1 0 94 5 13 4 4 26
Total Volume 90 323 118 10 541 166 150 98 4 418 67 245 23 3 338 47 250 85 9 391
% App. Total 16.6 59.7 21.8 1.8  39.7 35.9 23.4 1  19.8 72.5 6.8 0.9  12 63.9 21.7 2.3  

PHF .469 .679 .702 .833 .878 .814 .658 .598 .500 .901 .620 .839 .383 .375 .899 .691 .651 .607 .563 .665
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File Name : 23037
Site Code : 23037
Start Date : 5/12/2022
Page No : 1

Jefferson Street at Seymour Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Seymour Street

From North
Jefferson Street

From East
Seymour Street

From South
Jefferson Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 0 0 2 2 7 21 53 3 84 19 6 6 4 35 23 27 4 2 56 177
07:15 AM 0 0 0 2 2 3 31 63 1 98 17 5 10 1 33 32 29 12 0 73 206
07:30 AM 0 0 0 1 1 9 38 67 3 117 19 4 9 0 32 19 61 14 0 94 244
07:45 AM 0 0 0 2 2 6 49 85 4 144 21 3 5 1 30 20 47 6 0 73 249

Total 0 0 0 7 7 25 139 268 11 443 76 18 30 6 130 94 164 36 2 296 876

08:00 AM 0 0 0 0 0 3 56 53 0 112 14 5 4 1 24 25 45 22 2 94 230
08:15 AM 1 0 0 1 2 13 43 60 0 116 13 3 5 1 22 29 39 10 4 82 222
08:30 AM 0 0 0 0 0 6 46 59 1 112 17 4 3 4 28 13 53 12 5 83 223
08:45 AM 0 1 0 1 2 6 49 50 1 106 18 7 9 2 36 22 53 6 6 87 231

Total 1 1 0 2 4 28 194 222 2 446 62 19 21 8 110 89 190 50 17 346 906

Grand Total 1 1 0 9 11 53 333 490 13 889 138 37 51 14 240 183 354 86 19 642 1782
Apprch % 9.1 9.1 0 81.8  6 37.5 55.1 1.5  57.5 15.4 21.2 5.8  28.5 55.1 13.4 3   

Total % 0.1 0.1 0 0.5 0.6 3 18.7 27.5 0.7 49.9 7.7 2.1 2.9 0.8 13.5 10.3 19.9 4.8 1.1 36
Lights 1 1 0 9 11 48 310 489 13 860 138 37 51 14 240 183 328 81 18 610 1721

% Lights 100 100 0 100 100 90.6 93.1 99.8 100 96.7 100 100 100 100 100 100 92.7 94.2 94.7 95 96.6
Trucks 0 0 0 0 0 1 4 0 0 5 0 0 0 0 0 0 2 0 1 3 8

% Trucks 0 0 0 0 0 1.9 1.2 0 0 0.6 0 0 0 0 0 0 0.6 0 5.3 0.5 0.4
Buses 0 0 0 0 0 4 19 1 0 24 0 0 0 0 0 0 24 5 0 29 53

% Buses 0 0 0 0 0 7.5 5.7 0.2 0 2.7 0 0 0 0 0 0 6.8 5.8 0 4.5 3

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23037
Site Code : 23037
Start Date : 5/12/2022
Page No : 2

Seymour Street
From North

Jefferson Street
From East

Seymour Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 1 1 9 38 67 3 117 19 4 9 0 32 19 61 14 0 94 244
07:45 AM 0 0 0 2 2 6 49 85 4 144 21 3 5 1 30 20 47 6 0 73 249
08:00 AM 0 0 0 0 0 3 56 53 0 112 14 5 4 1 24 25 45 22 2 94 230
08:15 AM 1 0 0 1 2 13 43 60 0 116 13 3 5 1 22 29 39 10 4 82 222
Total Volume 1 0 0 4 5 31 186 265 7 489 67 15 23 3 108 93 192 52 6 343 945
% App. Total 20 0 0 80  6.3 38 54.2 1.4  62 13.9 21.3 2.8  27.1 56 15.2 1.7   

PHF .250 .000 .000 .500 .625 .596 .830 .779 .438 .849 .798 .750 .639 .750 .844 .802 .787 .591 .375 .912 .949
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23037
Site Code : 23037
Start Date : 5/12/2022
Page No : 3

Seymour Street
From North

Jefferson Street
From East

Seymour Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:30 AM 07:00 AM 08:00 AM

+0 mins. 0 0 0 2 2 9 38 67 3 117 19 6 6 4 35 25 45 22 2 94
+15 mins. 0 0 0 2 2 6 49 85 4 144 17 5 10 1 33 29 39 10 4 82
+30 mins. 0 0 0 1 1 3 56 53 0 112 19 4 9 0 32 13 53 12 5 83
+45 mins. 0 0 0 2 2 13 43 60 0 116 21 3 5 1 30 22 53 6 6 87
Total Volume 0 0 0 7 7 31 186 265 7 489 76 18 30 6 130 89 190 50 17 346
% App. Total 0 0 0 100  6.3 38 54.2 1.4  58.5 13.8 23.1 4.6  25.7 54.9 14.5 4.9  

PHF .000 .000 .000 .875 .875 .596 .830 .779 .438 .849 .905 .750 .750 .375 .929 .767 .896 .568 .708 .920
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File Name : 23038
Site Code : 23038
Start Date : 5/12/2022
Page No : 1

Jefferson Street at Seymour Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Seymour Street

From North
Jefferson Street

From East
Seymour Street

From South
Jefferson Street

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 0 0 0 3 3 10 78 39 5 132 42 12 19 5 78 3 90 20 0 113 326
04:15 PM 0 1 0 1 2 8 62 28 0 98 48 17 16 0 81 0 71 9 2 82 263
04:30 PM 0 0 0 2 2 8 69 34 0 111 54 19 25 3 101 14 86 11 4 115 329
04:45 PM 0 0 0 2 2 7 61 31 1 100 57 17 22 1 97 7 59 14 2 82 281

Total 0 1 0 8 9 33 270 132 6 441 201 65 82 9 357 24 306 54 8 392 1199

05:00 PM 1 0 0 5 6 6 79 26 2 113 53 19 22 2 96 2 60 16 2 80 295
05:15 PM 2 0 0 2 4 11 73 30 2 116 36 10 12 6 64 1 70 12 0 83 267
05:30 PM 0 0 0 1 1 13 67 26 0 106 39 10 23 5 77 6 59 10 4 79 263
05:45 PM 0 0 0 6 6 4 63 21 2 90 34 8 11 0 53 1 43 3 0 47 196

Total 3 0 0 14 17 34 282 103 6 425 162 47 68 13 290 10 232 41 6 289 1021

Grand Total 3 1 0 22 26 67 552 235 12 866 363 112 150 22 647 34 538 95 14 681 2220
Apprch % 11.5 3.8 0 84.6  7.7 63.7 27.1 1.4  56.1 17.3 23.2 3.4  5 79 14 2.1   

Total % 0.1 0 0 1 1.2 3 24.9 10.6 0.5 39 16.4 5 6.8 1 29.1 1.5 24.2 4.3 0.6 30.7
Lights 3 1 0 20 24 65 542 235 12 854 363 112 150 14 639 34 515 92 14 655 2172

% Lights 100 100 0 90.9 92.3 97 98.2 100 100 98.6 100 100 100 63.6 98.8 100 95.7 96.8 100 96.2 97.8
Trucks 0 0 0 2 2 0 0 0 0 0 0 0 0 8 8 0 0 0 0 0 10

% Trucks 0 0 0 9.1 7.7 0 0 0 0 0 0 0 0 36.4 1.2 0 0 0 0 0 0.5
Buses 0 0 0 0 0 2 10 0 0 12 0 0 0 0 0 0 23 3 0 26 38

% Buses 0 0 0 0 0 3 1.8 0 0 1.4 0 0 0 0 0 0 4.3 3.2 0 3.8 1.7

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23038
Site Code : 23038
Start Date : 5/12/2022
Page No : 2

Seymour Street
From North

Jefferson Street
From East

Seymour Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 3 3 10 78 39 5 132 42 12 19 5 78 3 90 20 0 113 326
04:15 PM 0 1 0 1 2 8 62 28 0 98 48 17 16 0 81 0 71 9 2 82 263
04:30 PM 0 0 0 2 2 8 69 34 0 111 54 19 25 3 101 14 86 11 4 115 329
04:45 PM 0 0 0 2 2 7 61 31 1 100 57 17 22 1 97 7 59 14 2 82 281
Total Volume 0 1 0 8 9 33 270 132 6 441 201 65 82 9 357 24 306 54 8 392 1199
% App. Total 0 11.1 0 88.9  7.5 61.2 29.9 1.4  56.3 18.2 23 2.5  6.1 78.1 13.8 2   

PHF .000 .250 .000 .667 .750 .825 .865 .846 .300 .835 .882 .855 .820 .450 .884 .429 .850 .675 .500 .852 .911
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Peak Hour Begins at 04:00 PM
 
Lights
Trucks
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Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23038
Site Code : 23038
Start Date : 5/12/2022
Page No : 3

Seymour Street
From North

Jefferson Street
From East

Seymour Street
From South

Jefferson Street
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

05:00 PM 04:00 PM 04:15 PM 04:00 PM

+0 mins. 1 0 0 5 6 10 78 39 5 132 48 17 16 0 81 3 90 20 0 113
+15 mins. 2 0 0 2 4 8 62 28 0 98 54 19 25 3 101 0 71 9 2 82
+30 mins. 0 0 0 1 1 8 69 34 0 111 57 17 22 1 97 14 86 11 4 115
+45 mins. 0 0 0 6 6 7 61 31 1 100 53 19 22 2 96 7 59 14 2 82
Total Volume 3 0 0 14 17 33 270 132 6 441 212 72 85 6 375 24 306 54 8 392
% App. Total 17.6 0 0 82.4  7.5 61.2 29.9 1.4  56.5 19.2 22.7 1.6  6.1 78.1 13.8 2  

PHF .375 .000 .000 .583 .708 .825 .865 .846 .300 .835 .930 .947 .850 .500 .928 .429 .850 .675 .500 .852
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File Name : 23031
Site Code : 23031
Start Date : 5/12/2022
Page No : 1

Retreat Avenue at Seymour Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Seymour Street

From North
Retreat Avenue

From East
Parking Lot Dr

From South
Retreat Avenue

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 8 0 8 1 17 39 57 13 8 117 4 1 4 2 11 11 54 10 2 77 222
07:15 AM 22 1 16 1 40 54 66 15 6 141 7 0 1 1 9 18 46 22 10 96 286
07:30 AM 25 0 46 0 71 45 60 31 9 145 5 0 4 1 10 23 61 21 3 108 334
07:45 AM 20 0 10 2 32 43 59 30 10 142 5 1 3 0 9 27 30 21 13 91 274

Total 75 1 80 4 160 181 242 89 33 545 21 2 12 4 39 79 191 74 28 372 1116

08:00 AM 14 2 10 0 26 48 58 35 5 146 2 1 4 0 7 15 45 12 11 83 262
08:15 AM 10 1 15 2 28 37 59 27 8 131 8 0 4 1 13 18 46 13 8 85 257
08:30 AM 9 2 10 0 21 27 64 18 9 118 5 1 3 1 10 14 57 10 4 85 234
08:45 AM 6 1 6 0 13 19 56 21 8 104 4 0 1 0 5 17 34 13 1 65 187

Total 39 6 41 2 88 131 237 101 30 499 19 2 12 2 35 64 182 48 24 318 940

Grand Total 114 7 121 6 248 312 479 190 63 1044 40 4 24 6 74 143 373 122 52 690 2056
Apprch % 46 2.8 48.8 2.4  29.9 45.9 18.2 6  54.1 5.4 32.4 8.1  20.7 54.1 17.7 7.5   

Total % 5.5 0.3 5.9 0.3 12.1 15.2 23.3 9.2 3.1 50.8 1.9 0.2 1.2 0.3 3.6 7 18.1 5.9 2.5 33.6
Lights 113 7 120 6 246 311 423 189 63 986 39 4 23 6 72 140 347 119 52 658 1962

% Lights 99.1 100 99.2 100 99.2 99.7 88.3 99.5 100 94.4 97.5 100 95.8 100 97.3 97.9 93 97.5 100 95.4 95.4
Trucks 1 0 1 0 2 1 5 0 0 6 0 0 0 0 0 0 1 2 0 3 11

% Trucks 0.9 0 0.8 0 0.8 0.3 1 0 0 0.6 0 0 0 0 0 0 0.3 1.6 0 0.4 0.5
Buses 0 0 0 0 0 0 51 1 0 52 1 0 1 0 2 3 25 1 0 29 83

% Buses 0 0 0 0 0 0 10.6 0.5 0 5 2.5 0 4.2 0 2.7 2.1 6.7 0.8 0 4.2 4

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23031
Site Code : 23031
Start Date : 5/12/2022
Page No : 2

Seymour Street
From North

Retreat Avenue
From East

Parking Lot Dr
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 22 1 16 1 40 54 66 15 6 141 7 0 1 1 9 18 46 22 10 96 286
07:30 AM 25 0 46 0 71 45 60 31 9 145 5 0 4 1 10 23 61 21 3 108 334
07:45 AM 20 0 10 2 32 43 59 30 10 142 5 1 3 0 9 27 30 21 13 91 274
08:00 AM 14 2 10 0 26 48 58 35 5 146 2 1 4 0 7 15 45 12 11 83 262
Total Volume 81 3 82 3 169 190 243 111 30 574 19 2 12 2 35 83 182 76 37 378 1156
% App. Total 47.9 1.8 48.5 1.8  33.1 42.3 19.3 5.2  54.3 5.7 34.3 5.7  22 48.1 20.1 9.8   

PHF .810 .375 .446 .375 .595 .880 .920 .793 .750 .983 .679 .500 .750 .500 .875 .769 .746 .864 .712 .875 .865
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Peak Hour Begins at 07:15 AM
 
Lights
Trucks
Buses

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23031
Site Code : 23031
Start Date : 5/12/2022
Page No : 3

Seymour Street
From North

Retreat Avenue
From East

Parking Lot Dr
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:00 AM 07:15 AM

+0 mins. 22 1 16 1 40 54 66 15 6 141 4 1 4 2 11 18 46 22 10 96
+15 mins. 25 0 46 0 71 45 60 31 9 145 7 0 1 1 9 23 61 21 3 108
+30 mins. 20 0 10 2 32 43 59 30 10 142 5 0 4 1 10 27 30 21 13 91
+45 mins. 14 2 10 0 26 48 58 35 5 146 5 1 3 0 9 15 45 12 11 83
Total Volume 81 3 82 3 169 190 243 111 30 574 21 2 12 4 39 83 182 76 37 378
% App. Total 47.9 1.8 48.5 1.8  33.1 42.3 19.3 5.2  53.8 5.1 30.8 10.3  22 48.1 20.1 9.8  

PHF .810 .375 .446 .375 .595 .880 .920 .793 .750 .983 .750 .500 .750 .500 .886 .769 .746 .864 .712 .875
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Connecticut Counts LLC
Kensington, Connecticut 06037
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File Name : 23032
Site Code : 23032
Start Date : 5/12/2022
Page No : 1

Retreat Avenue at Seymour Street
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Seymour Street

From North
Retreat Avenue

From East
Parking Lot Dr

From South
Retreat Avenue

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 17 1 34 1 53 13 79 7 3 102 23 0 12 2 37 9 66 10 2 87 279
04:15 PM 12 1 23 0 36 2 95 7 6 110 17 0 12 1 30 9 74 16 3 102 278
04:30 PM 17 0 36 0 53 11 94 5 8 118 22 0 9 2 33 13 65 13 3 94 298
04:45 PM 16 0 25 1 42 7 67 8 6 88 26 0 23 2 51 12 56 13 6 87 268

Total 62 2 118 2 184 33 335 27 23 418 88 0 56 7 151 43 261 52 14 370 1123

05:00 PM 11 1 27 0 39 8 74 5 3 90 17 0 20 0 37 8 49 11 2 70 236
05:15 PM 16 0 14 3 33 5 56 4 8 73 12 0 15 2 29 4 46 5 2 57 192
05:30 PM 13 1 22 0 36 8 54 11 4 77 8 0 14 2 24 6 46 8 1 61 198
05:45 PM 13 2 15 0 30 6 50 5 6 67 11 1 9 0 21 6 41 5 0 52 170

Total 53 4 78 3 138 27 234 25 21 307 48 1 58 4 111 24 182 29 5 240 796

Grand Total 115 6 196 5 322 60 569 52 44 725 136 1 114 11 262 67 443 81 19 610 1919
Apprch % 35.7 1.9 60.9 1.6  8.3 78.5 7.2 6.1  51.9 0.4 43.5 4.2  11 72.6 13.3 3.1   

Total % 6 0.3 10.2 0.3 16.8 3.1 29.7 2.7 2.3 37.8 7.1 0.1 5.9 0.6 13.7 3.5 23.1 4.2 1 31.8
Lights 115 6 196 5 322 60 538 52 44 694 136 1 114 11 262 67 420 81 19 587 1865

% Lights 100 100 100 100 100 100 94.6 100 100 95.7 100 100 100 100 100 100 94.8 100 100 96.2 97.2
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Buses 0 0 0 0 0 0 31 0 0 31 0 0 0 0 0 0 23 0 0 23 54

% Buses 0 0 0 0 0 0 5.4 0 0 4.3 0 0 0 0 0 0 5.2 0 0 3.8 2.8

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23032
Site Code : 23032
Start Date : 5/12/2022
Page No : 2

Seymour Street
From North

Retreat Avenue
From East

Parking Lot Dr
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 17 1 34 1 53 13 79 7 3 102 23 0 12 2 37 9 66 10 2 87 279
04:15 PM 12 1 23 0 36 2 95 7 6 110 17 0 12 1 30 9 74 16 3 102 278
04:30 PM 17 0 36 0 53 11 94 5 8 118 22 0 9 2 33 13 65 13 3 94 298
04:45 PM 16 0 25 1 42 7 67 8 6 88 26 0 23 2 51 12 56 13 6 87 268
Total Volume 62 2 118 2 184 33 335 27 23 418 88 0 56 7 151 43 261 52 14 370 1123
% App. Total 33.7 1.1 64.1 1.1  7.9 80.1 6.5 5.5  58.3 0 37.1 4.6  11.6 70.5 14.1 3.8   

PHF .912 .500 .819 .500 .868 .635 .882 .844 .719 .886 .846 .000 .609 .875 .740 .827 .882 .813 .583 .907 .942
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23032
Site Code : 23032
Start Date : 5/12/2022
Page No : 3

Seymour Street
From North

Retreat Avenue
From East

Parking Lot Dr
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 17 1 34 1 53 13 79 7 3 102 23 0 12 2 37 9 66 10 2 87
+15 mins. 12 1 23 0 36 2 95 7 6 110 17 0 12 1 30 9 74 16 3 102
+30 mins. 17 0 36 0 53 11 94 5 8 118 22 0 9 2 33 13 65 13 3 94
+45 mins. 16 0 25 1 42 7 67 8 6 88 26 0 23 2 51 12 56 13 6 87
Total Volume 62 2 118 2 184 33 335 27 23 418 88 0 56 7 151 43 261 52 14 370
% App. Total 33.7 1.1 64.1 1.1  7.9 80.1 6.5 5.5  58.3 0 37.1 4.6  11.6 70.5 14.1 3.8  

PHF .912 .500 .819 .500 .868 .635 .882 .844 .719 .886 .846 .000 .609 .875 .740 .827 .882 .813 .583 .907
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North

Connecticut Counts LLC
Kensington, Connecticut 06037
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File Name : 23033
Site Code : 23033
Start Date : 5/12/2022
Page No : 1

Maple Ave at Retreat Avenue
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Maple Avenue

From North From East
Maple Avenue

From South
Retreat Avenue

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 105 44 0 1 150 0 0 0 0 0 0 2 0 1 3 2 0 81 0 83 236
07:15 AM 133 41 0 0 174 0 0 0 0 0 0 1 0 0 1 0 0 86 0 86 261
07:30 AM 146 58 0 0 204 0 0 0 0 0 0 6 0 1 7 6 0 138 1 145 356
07:45 AM 125 62 0 0 187 0 0 0 0 0 0 3 0 2 5 2 0 121 0 123 315

Total 509 205 0 1 715 0 0 0 0 0 0 12 0 4 16 10 0 426 1 437 1168

08:00 AM 126 51 0 0 177 0 0 0 0 0 0 0 0 0 0 6 0 97 0 103 280
08:15 AM 108 52 0 0 160 0 0 0 0 0 0 1 0 0 1 5 0 121 0 126 287
08:30 AM 109 68 0 0 177 0 0 0 0 0 0 0 0 0 0 6 0 109 0 115 292
08:45 AM 85 65 0 0 150 0 0 0 0 0 0 2 0 0 2 4 0 84 1 89 241

Total 428 236 0 0 664 0 0 0 0 0 0 3 0 0 3 21 0 411 1 433 1100

Grand Total 937 441 0 1 1379 0 0 0 0 0 0 15 0 4 19 31 0 837 2 870 2268
Apprch % 67.9 32 0 0.1  0 0 0 0  0 78.9 0 21.1  3.6 0 96.2 0.2   

Total % 41.3 19.4 0 0 60.8 0 0 0 0 0 0 0.7 0 0.2 0.8 1.4 0 36.9 0.1 38.4
Lights 891 398 0 1 1290 0 0 0 0 0 0 14 0 4 18 29 0 782 2 813 2121

% Lights 95.1 90.2 0 100 93.5 0 0 0 0 0 0 93.3 0 100 94.7 93.5 0 93.4 100 93.4 93.5
Trucks 3 2 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 10

% Trucks 0.3 0.5 0 0 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0.6 0 0.6 0.4
Buses 43 41 0 0 84 0 0 0 0 0 0 1 0 0 1 2 0 50 0 52 137

% Buses 4.6 9.3 0 0 6.1 0 0 0 0 0 0 6.7 0 0 5.3 6.5 0 6 0 6 6

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23033
Site Code : 23033
Start Date : 5/12/2022
Page No : 2

Maple Avenue
From North From East

Maple Avenue
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 146 58 0 0 204 0 0 0 0 0 0 6 0 1 7 6 0 138 1 145 356
07:45 AM 125 62 0 0 187 0 0 0 0 0 0 3 0 2 5 2 0 121 0 123 315
08:00 AM 126 51 0 0 177 0 0 0 0 0 0 0 0 0 0 6 0 97 0 103 280
08:15 AM 108 52 0 0 160 0 0 0 0 0 0 1 0 0 1 5 0 121 0 126 287
Total Volume 505 223 0 0 728 0 0 0 0 0 0 10 0 3 13 19 0 477 1 497 1238
% App. Total 69.4 30.6 0 0  0 0 0 0  0 76.9 0 23.1  3.8 0 96 0.2   

PHF .865 .899 .000 .000 .892 .000 .000 .000 .000 .000 .000 .417 .000 .375 .464 .792 .000 .864 .250 .857 .869
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Peak Hour Begins at 07:30 AM
 
Lights
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23033
Site Code : 23033
Start Date : 5/12/2022
Page No : 3

Maple Avenue
From North From East

Maple Avenue
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:00 AM 07:00 AM 07:30 AM

+0 mins. 133 41 0 0 174 0 0 0 0 0 0 2 0 1 3 6 0 138 1 145
+15 mins. 146 58 0 0 204 0 0 0 0 0 0 1 0 0 1 2 0 121 0 123
+30 mins. 125 62 0 0 187 0 0 0 0 0 0 6 0 1 7 6 0 97 0 103
+45 mins. 126 51 0 0 177 0 0 0 0 0 0 3 0 2 5 5 0 121 0 126
Total Volume 530 212 0 0 742 0 0 0 0 0 0 12 0 4 16 19 0 477 1 497
% App. Total 71.4 28.6 0 0  0 0 0 0  0 75 0 25  3.8 0 96 0.2  

PHF .908 .855 .000 .000 .909 .000 .000 .000 .000 .000 .000 .500 .000 .500 .571 .792 .000 .864 .250 .857
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Maple ave at Retreat Ave - TMCMaple ave at Retreat Ave - TMC
Wed Mar 11, 2020
Full Length (7:30 AM-9:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760701, Location: 41.754699, -72.676865

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Maple Avenue Maple Avenue Retreat Avenue
Direction Southbound Northbound Eastbound
Time R T U AppApp Ped* T L U AppApp Ped* R L U AppApp Ped* IntInt

2020-03-11 7:30AM 117 69 0 186186 1 102 3 0 105105 2 5 88 0 9393 0 384384
7:45AM 132 59 0 191191 0 120 3 0 123123 0 3 75 0 7878 1 392392

Hourly Total 249 128 0 377377 1 222 6 0 228228 2 8 163 0 171171 1 776776
8:00AM 133 73 0 206206 0 146 4 0 150150 1 3 60 0 6363 2 419419
8:15AM 132 57 0 189189 0 139 6 0 145145 0 2 46 0 4848 0 382382
8:30AM 87 52 0 139139 0 115 6 0 121121 1 4 48 0 5252 3 312312
8:45AM 107 73 0 180180 2 125 6 0 131131 1 7 43 0 5050 2 361361

Hourly Total 459 255 0 714714 2 525 22 0 547547 3 16 197 0 213213 7 14741474
9:00AM 73 75 0 148148 0 85 6 0 9191 2 4 35 0 3939 4 278278
9:15AM 65 64 0 129129 0 88 2 0 9090 4 7 38 0 4545 5 264264

Hourly Total 138 139 0 277277 0 173 8 0 181181 6 11 73 0 8484 9 542542

TotalTotal 846 522 0 13681368 3 920 36 0 956956 11 35 433 0 468468 17 27922792
% Approach% Approach 61.8% 38.2% 0% -- - 96.2% 3.8% 0% -- - 7.5% 92.5% 0% -- - -

% Total% Total 30.3% 18.7% 0% 49.0%49.0% - 33.0% 1.3% 0% 34.2%34.2% - 1.3% 15.5% 0% 16.8%16.8% - -
LightsLights 799 483 0 12821282 - 873 34 0 907907 - 35 410 0 445445 - 2634

% Lights% Lights 94.4% 92.5% 0% 93.7%93.7% - 94.9% 94.4% 0% 94.9%94.9% - 100% 94.7% 0% 95.1%95.1% - 94.3%
Articulated Trucks and Single-Unit TrucksArticulated Trucks and Single-Unit Trucks 13 3 0 1616 - 8 1 0 99 - 0 2 0 22 - 27

% Articulated Trucks and Single-Unit Trucks% Articulated Trucks and Single-Unit Trucks 1.5% 0.6% 0% 1.2%1.2% - 0.9% 2.8% 0% 0.9%0.9% - 0% 0.5% 0% 0.4%0.4% - 1.0%
BusesBuses 34 36 0 7070 - 39 1 0 4040 - 0 21 0 2121 - 131

% Buses% Buses 4.0% 6.9% 0% 5.1%5.1% - 4.2% 2.8% 0% 4.2%4.2% - 0% 4.8% 0% 4.5%4.5% - 4.7%
Pedestrians - - - - 3 - - - - 11 - - - - 16

% Pedestrians - - - - 100% - - - - 100% - - - - 94.1% -
Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 1

% Bicycles on Crosswalk - - - - 0% - - - - 0% - - - - 5.9% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

1 of 4



Maple ave at Retreat Ave - TMCMaple ave at Retreat Ave - TMC
Wed Mar 11, 2020
Full Length (7:30 AM-9:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760701, Location: 41.754699, -72.676865

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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Maple ave at Retreat Ave - TMCMaple ave at Retreat Ave - TMC
Wed Mar 11, 2020
AM Peak (7:30 AM - 8:30 AM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760701, Location: 41.754699, -72.676865

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Maple Avenue Maple Avenue Retreat Avenue
Direction Southbound Northbound Eastbound
Time R T U AppApp Ped* T L U AppApp Ped* R L U AppApp Ped* IntInt

2020-03-11 7:30AM 117 69 0 186186 1 102 3 0 105105 2 5 88 0 9393 0 384384
7:45AM 132 59 0 191191 0 120 3 0 123123 0 3 75 0 7878 1 392392
8:00AM 133 73 0 206206 0 146 4 0 150150 1 3 60 0 6363 2 419419
8:15AM 132 57 0 189189 0 139 6 0 145145 0 2 46 0 4848 0 382382

TotalTotal 514 258 0 772772 1 507 16 0 523523 3 13 269 0 282282 3 15771577
% Approach% Approach 66.6% 33.4% 0% -- - 96.9% 3.1% 0% -- - 4.6% 95.4% 0% -- - -

% Total% Total 32.6% 16.4% 0% 49.0%49.0% - 32.1% 1.0% 0% 33.2%33.2% - 0.8% 17.1% 0% 17.9%17.9% - -
PHFPHF 0.966 0.884 - 0.9370.937 - 0.868 0.667 - 0.8720.872 - 0.650 0.764 - 0.7580.758 - 0.941

LightsLights 486 230 0 716716 - 480 16 0 496496 - 13 259 0 272272 - 1484
% Lights% Lights 94.6% 89.1% 0% 92.7%92.7% - 94.7% 100% 0% 94.8%94.8% - 100% 96.3% 0% 96.5%96.5% - 94.1%

Articulated Trucks and Single-Unit TrucksArticulated Trucks and Single-Unit Trucks 4 3 0 77 - 3 0 0 33 - 0 1 0 11 - 11
% Articulated Trucks and Single-Unit Trucks% Articulated Trucks and Single-Unit Trucks 0.8% 1.2% 0% 0.9%0.9% - 0.6% 0% 0% 0.6%0.6% - 0% 0.4% 0% 0.4%0.4% - 0.7%

BusesBuses 24 25 0 4949 - 24 0 0 2424 - 0 9 0 99 - 82
% Buses% Buses 4.7% 9.7% 0% 6.3%6.3% - 4.7% 0% 0% 4.6%4.6% - 0% 3.3% 0% 3.2%3.2% - 5.2%

Pedestrians - - - - 1 - - - - 3 - - - - 3
% Pedestrians - - - - 100% - - - - 100% - - - - 100% -

Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 0
% Bicycles on Crosswalk - - - - 0% - - - - 0% - - - - 0% -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

3 of 4



Maple ave at Retreat Ave - TMCMaple ave at Retreat Ave - TMC
Wed Mar 11, 2020
AM Peak (7:30 AM - 8:30 AM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760701, Location: 41.754699, -72.676865

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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File Name : 23034
Site Code : 23034
Start Date : 5/12/2022
Page No : 1

Maple Ave at Retreat Avenue
Hartford, Connecticut

Groups Printed- Lights - Trucks - Buses
Maple Avenue

From North From East
Maple Avenue

From South
Retreat Avenue

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 61 104 0 2 167 0 0 0 0 0 0 96 5 4 105 11 0 119 2 132 404
04:15 PM 77 120 1 3 201 0 0 0 1 1 0 93 4 2 99 5 0 109 2 116 417
04:30 PM 57 113 0 0 170 0 0 0 0 0 0 96 7 0 103 6 0 130 1 137 410
04:45 PM 61 125 0 1 187 0 0 0 0 0 0 117 5 0 122 2 0 113 1 116 425

Total 256 462 1 6 725 0 0 0 1 1 0 402 21 6 429 24 0 471 6 501 1656

05:00 PM 53 144 0 0 197 0 0 0 0 0 0 111 3 2 116 0 0 92 0 92 405
05:15 PM 43 122 0 0 165 0 0 0 0 0 0 93 6 0 99 5 0 81 0 86 350
05:30 PM 65 116 0 0 181 0 0 0 0 0 0 103 0 3 106 1 0 67 0 68 355
05:45 PM 47 88 0 0 135 0 0 0 1 1 0 87 9 0 96 1 0 61 0 62 294

Total 208 470 0 0 678 0 0 0 1 1 0 394 18 5 417 7 0 301 0 308 1404

Grand Total 464 932 1 6 1403 0 0 0 2 2 0 796 39 11 846 31 0 772 6 809 3060
Apprch % 33.1 66.4 0.1 0.4  0 0 0 100  0 94.1 4.6 1.3  3.8 0 95.4 0.7   

Total % 15.2 30.5 0 0.2 45.8 0 0 0 0.1 0.1 0 26 1.3 0.4 27.6 1 0 25.2 0.2 26.4
Lights 435 903 1 6 1345 0 0 0 2 2 0 764 38 11 813 29 0 751 4 784 2944

% Lights 93.8 96.9 100 100 95.9 0 0 0 100 100 0 96 97.4 100 96.1 93.5 0 97.3 66.7 96.9 96.2
Trucks 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 4

% Trucks 0 0.2 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 33.3 0.2 0.1
Buses 29 27 0 0 56 0 0 0 0 0 0 32 1 0 33 2 0 21 0 23 112

% Buses 6.2 2.9 0 0 4 0 0 0 0 0 0 4 2.6 0 3.9 6.5 0 2.7 0 2.8 3.7

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23034
Site Code : 23034
Start Date : 5/12/2022
Page No : 2

Maple Avenue
From North From East

Maple Avenue
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 77 120 1 3 201 0 0 0 1 1 0 93 4 2 99 5 0 109 2 116 417
04:30 PM 57 113 0 0 170 0 0 0 0 0 0 96 7 0 103 6 0 130 1 137 410
04:45 PM 61 125 0 1 187 0 0 0 0 0 0 117 5 0 122 2 0 113 1 116 425
05:00 PM 53 144 0 0 197 0 0 0 0 0 0 111 3 2 116 0 0 92 0 92 405
Total Volume 248 502 1 4 755 0 0 0 1 1 0 417 19 4 440 13 0 444 4 461 1657
% App. Total 32.8 66.5 0.1 0.5  0 0 0 100  0 94.8 4.3 0.9  2.8 0 96.3 0.9   

PHF .805 .872 .250 .333 .939 .000 .000 .000 .250 .250 .000 .891 .679 .500 .902 .542 .000 .854 .500 .841 .975
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23034
Site Code : 23034
Start Date : 5/12/2022
Page No : 3

Maple Avenue
From North From East

Maple Avenue
From South

Retreat Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:15 PM 04:00 PM 04:45 PM 04:00 PM

+0 mins. 77 120 1 3 201 0 0 0 0 0 0 117 5 0 122 11 0 119 2 132
+15 mins. 57 113 0 0 170 0 0 0 1 1 0 111 3 2 116 5 0 109 2 116
+30 mins. 61 125 0 1 187 0 0 0 0 0 0 93 6 0 99 6 0 130 1 137
+45 mins. 53 144 0 0 197 0 0 0 0 0 0 103 0 3 106 2 0 113 1 116
Total Volume 248 502 1 4 755 0 0 0 1 1 0 424 14 5 443 24 0 471 6 501
% App. Total 32.8 66.5 0.1 0.5  0 0 0 100  0 95.7 3.2 1.1  4.8 0 94 1.2  

PHF .805 .872 .250 .333 .939 .000 .000 .000 .250 .250 .000 .906 .583 .417 .908 .545 .000 .906 .750 .914
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Connecticut Counts LLC
Kensington, Connecticut 06037
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File Name : 23035
Site Code : 23035
Start Date : 5/12/2022
Page No : 1

Main/Maple at Jefferson/Wyllys/Congress
Hartford, Connecticut

Groups Printed- Congress St
Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 2 0 0 0 2 3
07:15 AM 0 3 0 0 3 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 5
07:30 AM 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1 3
07:45 AM 0 2 0 0 2 0 0 1 0 1 1 0 0 0 1 2 0 0 0 2 6

Total 0 5 0 0 5 0 0 4 0 4 2 0 0 0 2 6 0 0 0 6 17

*** BREAK ***
08:15 AM 0 1 0 0 1 0 0 1 0 1 2 0 0 0 2 1 0 0 0 1 5
08:30 AM 0 4 0 0 4 0 0 0 0 0 0 0 0 0 0 1 1 0 0 2 6
08:45 AM 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 2

Total 0 5 0 0 5 0 0 2 0 2 3 0 0 0 3 2 1 0 0 3 13

Grand Total 0 10 0 0 10 0 0 6 0 6 5 0 0 0 5 8 1 0 0 9 30
Apprch % 0 100 0 0  0 0 100 0  100 0 0 0  88.9 11.1 0 0   

Total % 0 33.3 0 0 33.3 0 0 20 0 20 16.7 0 0 0 16.7 26.7 3.3 0 0 30

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23035
Site Code : 23035
Start Date : 5/12/2022
Page No : 2

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 2 0 0 0 2 3
07:15 AM 0 3 0 0 3 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 5
07:30 AM 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1 3
07:45 AM 0 2 0 0 2 0 0 1 0 1 1 0 0 0 1 2 0 0 0 2 6
Total Volume 0 5 0 0 5 0 0 4 0 4 2 0 0 0 2 6 0 0 0 6 17
% App. Total 0 100 0 0  0 0 100 0  100 0 0 0  100 0 0 0   

PHF .000 .417 .000 .000 .417 .000 .000 1.00 .000 1.00 .500 .000 .000 .000 .500 .750 .000 .000 .000 .750 .708
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Peak Hour Begins at 07:00 AM
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North

Connecticut Counts LLC
Kensington, Connecticut 06037
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File Name : 23035
Site Code : 23035
Start Date : 5/12/2022
Page No : 3

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 07:00 AM 07:30 AM 07:00 AM

+0 mins. 0 2 0 0 2 0 0 1 0 1 1 0 0 0 1 2 0 0 0 2
+15 mins. 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1
+30 mins. 0 1 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1
+45 mins. 0 4 0 0 4 0 0 1 0 1 2 0 0 0 2 2 0 0 0 2
Total Volume 0 7 0 0 7 0 0 4 0 4 4 0 0 0 4 6 0 0 0 6
% App. Total 0 100 0 0  0 0 100 0  100 0 0 0  100 0 0 0  

PHF .000 .438 .000 .000 .438 .000 .000 1.000 .000 1.000 .500 .000 .000 .000 .500 .750 .000 .000 .000 .750
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File Name : 23035
Site Code : 23035
Start Date : 5/12/2022
Page No : 1

Main/Maple at Jefferson/Wyllys/Congress
Hartford, Connecticut

Groups Printed- Main Int
Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 7 52 1 1 61 5 44 75 1 125 24 36 9 1 70 20 19 2 0 41 297
07:15 AM 12 52 3 0 67 4 73 84 3 164 44 40 5 1 90 22 12 1 1 36 357
07:30 AM 13 82 1 1 97 3 86 90 1 180 67 62 3 1 133 37 32 5 0 74 484
07:45 AM 10 79 2 2 93 6 83 79 2 170 51 52 10 3 116 39 39 5 2 85 464

Total 42 265 7 4 318 18 286 328 7 639 186 190 27 6 409 118 102 13 3 236 1602

08:00 AM 16 62 1 5 84 3 66 79 4 152 42 53 14 5 114 33 31 4 3 71 421
08:15 AM 7 56 0 0 63 8 68 70 1 147 48 54 9 2 113 36 27 3 1 67 390
08:30 AM 8 62 1 0 71 8 81 89 0 178 55 48 11 0 114 38 31 10 0 79 442
08:45 AM 7 61 2 2 72 12 64 59 0 135 28 36 9 3 76 29 33 7 1 70 353

Total 38 241 4 7 290 31 279 297 5 612 173 191 43 10 417 136 122 24 5 287 1606

Grand Total 80 506 11 11 608 49 565 625 12 1251 359 381 70 16 826 254 224 37 8 523 3208
Apprch % 13.2 83.2 1.8 1.8  3.9 45.2 50 1  43.5 46.1 8.5 1.9  48.6 42.8 7.1 1.5   

Total % 2.5 15.8 0.3 0.3 19 1.5 17.6 19.5 0.4 39 11.2 11.9 2.2 0.5 25.7 7.9 7 1.2 0.2 16.3

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23035
Site Code : 23035
Start Date : 5/12/2022
Page No : 2

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 13 82 1 1 97 3 86 90 1 180 67 62 3 1 133 37 32 5 0 74 484
07:45 AM 10 79 2 2 93 6 83 79 2 170 51 52 10 3 116 39 39 5 2 85 464
08:00 AM 16 62 1 5 84 3 66 79 4 152 42 53 14 5 114 33 31 4 3 71 421
08:15 AM 7 56 0 0 63 8 68 70 1 147 48 54 9 2 113 36 27 3 1 67 390
Total Volume 46 279 4 8 337 20 303 318 8 649 208 221 36 11 476 145 129 17 6 297 1759
% App. Total 13.6 82.8 1.2 2.4  3.1 46.7 49 1.2  43.7 46.4 7.6 2.3  48.8 43.4 5.7 2   

PHF .719 .851 .500 .400 .869 .625 .881 .883 .500 .901 .776 .891 .643 .550 .895 .929 .827 .850 .500 .874 .909
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23035
Site Code : 23035
Start Date : 5/12/2022
Page No : 3

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:30 AM 07:45 AM

+0 mins. 12 52 3 0 67 4 73 84 3 164 67 62 3 1 133 39 39 5 2 85
+15 mins. 13 82 1 1 97 3 86 90 1 180 51 52 10 3 116 33 31 4 3 71
+30 mins. 10 79 2 2 93 6 83 79 2 170 42 53 14 5 114 36 27 3 1 67
+45 mins. 16 62 1 5 84 3 66 79 4 152 48 54 9 2 113 38 31 10 0 79
Total Volume 51 275 7 8 341 16 308 332 10 666 208 221 36 11 476 146 128 22 6 302
% App. Total 15 80.6 2.1 2.3  2.4 46.2 49.8 1.5  43.7 46.4 7.6 2.3  48.3 42.4 7.3 2  

PHF .797 .838 .583 .400 .879 .667 .895 .922 .625 .925 .776 .891 .643 .550 .895 .936 .821 .550 .500 .888
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Main St/Maple at Jefferson St - TMCMain St/Maple at Jefferson St - TMC
Wed Mar 11, 2020
Full Length (7:30 AM-9:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760200, Location: 41.755403, -72.676512

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Main St Jefferson St Congress St
Direction Southbound Westbound Northwestbound
Time R T BL L U AppApp Ped* R T L HL U AppApp Ped* AppApp Ped*

2020-03-11 7:30AM 10 49 0 0 0 5959 0 5 67 91 1 0 164164 0 00 3
7:45AM 6 67 0 0 0 7373 1 7 69 89 0 0 165165 1 00 4

Hourly Total 16 116 0 0 0 132132 1 12 136 180 1 0 329329 1 00 7
8:00AM 10 55 0 2 0 6767 2 9 57 103 0 0 169169 0 00 2
8:15AM 11 47 0 1 0 5959 0 5 81 93 0 0 179179 0 00 3
8:30AM 14 34 1 1 0 5050 0 9 42 79 1 0 131131 0 00 0
8:45AM 7 49 0 2 0 5858 0 9 68 98 1 0 176176 0 00 2

Hourly Total 42 185 1 6 0 234234 2 32 248 373 2 0 655655 0 00 7
9:00AM 4 53 0 3 0 6060 1 11 57 65 0 0 133133 0 00 3
9:15AM 10 35 3 5 0 5353 1 9 68 65 0 0 142142 0 00 0

Hourly Total 14 88 3 8 0 113113 2 20 125 130 0 0 275275 0 00 3

TotalTotal 72 389 4 14 0 479479 5 64 509 683 3 0 12591259 1 00 17
% Approach% Approach 15.0% 81.2% 0.8% 2.9% 0% -- - 5.1% 40.4% 54.2% 0.2% 0% -- - -- -

% Total% Total 2.0% 10.8% 0.1% 0.4% 0% 13.4%13.4% - 1.8% 14.2% 19.0% 0.1% 0% 35.1%35.1% - 0%0% -
LightsLights 62 342 4 14 0 422422 - 63 486 659 3 0 12111211 - 00 -

% Lights% Lights 86.1% 87.9% 100% 100% 0% 88.1%88.1% - 98.4% 95.5% 96.5% 100% 0% 96.2%96.2% - -- -
Articulated Trucks and Single-Unit TrucksArticulated Trucks and Single-Unit Trucks 4 5 0 0 0 99 - 0 6 5 0 0 1111 - 00 -

% Articulated Trucks and Single-Unit Trucks% Articulated Trucks and Single-Unit Trucks 5.6% 1.3% 0% 0% 0% 1.9%1.9% - 0% 1.2% 0.7% 0% 0% 0.9%0.9% - -- -
BusesBuses 6 42 0 0 0 4848 - 1 17 19 0 0 3737 - 00 -

% Buses% Buses 8.3% 10.8% 0% 0% 0% 10.0%10.0% - 1.6% 3.3% 2.8% 0% 0% 2.9%2.9% - -- -
Pedestrians - - - - - - 5 - - - - - - 1 - 17

% Pedestrians - - - - - - 100% - - - - - - 100% - 100%
Bicycles on Crosswalk - - - - - - 0 - - - - - - 0 - 0

% Bicycles on Crosswalk - - - - - - 0% - - - - - - 0% - 0%
*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn

1 of 6



Main St/Maple at Jefferson St - TMCMain St/Maple at Jefferson St - TMC
Wed Mar 11, 2020
Full Length (7:30 AM-9:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760200, Location: 41.755403, -72.676512

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Maple Ave Wyllys St
Direction Northbound Eastbound
Time HR R T L U AppApp Ped* R BR T L U AppApp Ped* IntInt

2020-03-11 7:30AM 1 85 64 18 0 168168 1 38 3 25 6 0 7272 0 463463
7:45AM 0 83 64 26 0 173173 3 33 1 39 5 0 7878 1 489489

Hourly Total 1 168 128 44 0 341341 4 71 4 64 11 0 150150 1 952952
8:00AM 0 75 99 28 0 202202 3 54 2 27 3 0 8686 1 524524
8:15AM 0 46 82 30 0 158158 4 39 3 34 5 0 8181 1 477477
8:30AM 1 50 79 23 0 153153 3 27 4 40 4 0 7575 1 409409
8:45AM 3 51 79 26 0 159159 5 36 3 25 5 0 6969 1 462462

Hourly Total 4 222 339 107 0 672672 15 156 12 126 17 0 311311 4 18721872
9:00AM 1 34 73 16 0 124124 1 35 2 31 5 0 7373 2 390390
9:15AM 2 36 61 25 0 124124 2 32 0 21 2 0 5555 2 374374

Hourly Total 3 70 134 41 0 248248 3 67 2 52 7 0 128128 4 764764

TotalTotal 8 460 601 192 0 12611261 22 294 18 242 35 0 589589 9 35883588
% Approach% Approach 0.6% 36.5% 47.7% 15.2% 0% -- - 49.9% 3.1% 41.1% 5.9% 0% -- - -

% Total% Total 0.2% 12.8% 16.8% 5.4% 0% 35.1%35.1% - 8.2% 0.5% 6.7% 1.0% 0% 16.4%16.4% - -
LightsLights 7 441 555 186 0 11891189 - 278 15 221 31 0 545545 - 3367

% Lights% Lights 87.5% 95.9% 92.3% 96.9% 0% 94.3%94.3% - 94.6% 83.3% 91.3% 88.6% 0% 92.5%92.5% - 93.8%
Articulated Trucks and Single-Unit TrucksArticulated Trucks and Single-Unit Trucks 0 4 5 2 0 1111 - 6 1 4 0 0 1111 - 42

% Articulated Trucks and Single-Unit Trucks% Articulated Trucks and Single-Unit Trucks 0% 0.9% 0.8% 1.0% 0% 0.9%0.9% - 2.0% 5.6% 1.7% 0% 0% 1.9%1.9% - 1.2%
BusesBuses 1 15 41 4 0 6161 - 10 2 17 4 0 3333 - 179

% Buses% Buses 12.5% 3.3% 6.8% 2.1% 0% 4.8%4.8% - 3.4% 11.1% 7.0% 11.4% 0% 5.6%5.6% - 5.0%
Pedestrians - - - - - - 22 - - - - - - 9

% Pedestrians - - - - - - 100% - - - - - - 100% -
Bicycles on Crosswalk - - - - - - 0 - - - - - - 0

% Bicycles on Crosswalk - - - - - - 0% - - - - - - 0% -
*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Main St/Maple at Jefferson St - TMCMain St/Maple at Jefferson St - TMC
Wed Mar 11, 2020
Full Length (7:30 AM-9:30 AM)
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760200, Location: 41.755403, -72.676512

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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Main St/Maple at Jefferson St - TMCMain St/Maple at Jefferson St - TMC
Wed Mar 11, 2020
AM Peak (7:30 AM - 8:30 AM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760200, Location: 41.755403, -72.676512

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Main St Jefferson St Congress St
Direction Southbound Westbound Northwestbound
Time R T BL L U AppApp Ped* R T L HL U AppApp Ped* AppApp Ped*

2020-03-11 7:30AM 10 49 0 0 0 5959 0 5 67 91 1 0 164164 0 00 3
7:45AM 6 67 0 0 0 7373 1 7 69 89 0 0 165165 1 00 4
8:00AM 10 55 0 2 0 6767 2 9 57 103 0 0 169169 0 00 2
8:15AM 11 47 0 1 0 5959 0 5 81 93 0 0 179179 0 00 3

TotalTotal 37 218 0 3 0 258258 3 26 274 376 1 0 677677 1 00 12
% Approach% Approach 14.3% 84.5% 0% 1.2% 0% -- - 3.8% 40.5% 55.5% 0.1% 0% -- - -- -

% Total% Total 1.9% 11.2% 0% 0.2% 0% 13.2%13.2% - 1.3% 14.0% 19.3% 0.1% 0% 34.7%34.7% - 0%0% -
PHFPHF 0.841 0.813 - 0.375 - 0.8840.884 - 0.722 0.846 0.913 0.250 - 0.9460.946 - -- -

LightsLights 31 190 0 3 0 224224 - 25 259 357 1 0 642642 - 00 -
% Lights% Lights 83.8% 87.2% 0% 100% 0% 86.8%86.8% - 96.2% 94.5% 94.9% 100% 0% 94.8%94.8% - -- -

Articulated Trucks and Single-Unit TrucksArticulated Trucks and Single-Unit Trucks 1 3 0 0 0 44 - 0 4 2 0 0 66 - 00 -
% Articulated Trucks and Single-Unit Trucks% Articulated Trucks and Single-Unit Trucks 2.7% 1.4% 0% 0% 0% 1.6%1.6% - 0% 1.5% 0.5% 0% 0% 0.9%0.9% - -- -

BusesBuses 5 25 0 0 0 3030 - 1 11 17 0 0 2929 - 00 -
% Buses% Buses 13.5% 11.5% 0% 0% 0% 11.6%11.6% - 3.8% 4.0% 4.5% 0% 0% 4.3%4.3% - -- -

Pedestrians - - - - - - 3 - - - - - - 1 - 12
% Pedestrians - - - - - - 100% - - - - - - 100% - 100%

Bicycles on Crosswalk - - - - - - 0 - - - - - - 0 - 0
% Bicycles on Crosswalk - - - - - - 0% - - - - - - 0% - 0%

*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Main St/Maple at Jefferson St - TMCMain St/Maple at Jefferson St - TMC
Wed Mar 11, 2020
AM Peak (7:30 AM - 8:30 AM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760200, Location: 41.755403, -72.676512

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US

Leg Maple Ave Wyllys St
Direction Northbound Eastbound
Time HR R T L U AppApp Ped* R BR T L U AppApp Ped* IntInt

2020-03-11 7:30AM 1 85 64 18 0 168168 1 38 3 25 6 0 7272 0 463463
7:45AM 0 83 64 26 0 173173 3 33 1 39 5 0 7878 1 489489
8:00AM 0 75 99 28 0 202202 3 54 2 27 3 0 8686 1 524524
8:15AM 0 46 82 30 0 158158 4 39 3 34 5 0 8181 1 477477

TotalTotal 1 289 309 102 0 701701 11 164 9 125 19 0 317317 3 19531953
% Approach% Approach 0.1% 41.2% 44.1% 14.6% 0% -- - 51.7% 2.8% 39.4% 6.0% 0% -- - -

% Total% Total 0.1% 14.8% 15.8% 5.2% 0% 35.9%35.9% - 8.4% 0.5% 6.4% 1.0% 0% 16.2%16.2% - -
PHFPHF 0.250 0.850 0.780 0.850 - 0.8680.868 - 0.759 0.750 0.801 0.792 - 0.9220.922 - 0.932

LightsLights 0 280 285 98 0 663663 - 155 7 115 16 0 293293 - 1822
% Lights% Lights 0% 96.9% 92.2% 96.1% 0% 94.6%94.6% - 94.5% 77.8% 92.0% 84.2% 0% 92.4%92.4% - 93.3%

Articulated Trucks and Single-Unit TrucksArticulated Trucks and Single-Unit Trucks 0 2 2 0 0 44 - 2 1 1 0 0 44 - 18
% Articulated Trucks and Single-Unit Trucks% Articulated Trucks and Single-Unit Trucks 0% 0.7% 0.6% 0% 0% 0.6%0.6% - 1.2% 11.1% 0.8% 0% 0% 1.3%1.3% - 0.9%

BusesBuses 1 7 22 4 0 3434 - 7 1 9 3 0 2020 - 113
% Buses% Buses 100% 2.4% 7.1% 3.9% 0% 4.9%4.9% - 4.3% 11.1% 7.2% 15.8% 0% 6.3%6.3% - 5.8%

Pedestrians - - - - - - 11 - - - - - - 3
% Pedestrians - - - - - - 100% - - - - - - 100% -

Bicycles on Crosswalk - - - - - - 0 - - - - - - 0
% Bicycles on Crosswalk - - - - - - 0% - - - - - - 0% -

*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Main St/Maple at Jefferson St - TMCMain St/Maple at Jefferson St - TMC
Wed Mar 11, 2020
AM Peak (7:30 AM - 8:30 AM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks and Single-Unit Trucks, Buses, Pedestrians,
Bicycles on Crosswalk)
All Movements
ID: 760200, Location: 41.755403, -72.676512

Provided by: Connecticut Counts LLC
63 Sugar Maple Lane,

Kensington, CT, 12345, US
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File Name : 23036
Site Code : 23036
Start Date : 5/12/2022
Page No : 1

Main/Maple at Jefferson/Wyllys/Congress
Hartford, Connecticut

Groups Printed- Congress St
Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 0 1 0 0 1 0 0 1 0 1 2 0 0 0 2 7 0 0 0 7 11
04:15 PM 0 5 1 0 6 0 0 1 3 4 1 0 0 2 3 4 0 0 0 4 17
04:30 PM 0 1 0 0 1 0 0 2 0 2 1 0 0 0 1 2 0 0 0 2 6
04:45 PM 0 2 0 0 2 0 0 1 0 1 2 0 0 0 2 4 0 0 0 4 9

Total 0 9 1 0 10 0 0 5 3 8 6 0 0 2 8 17 0 0 0 17 43

05:00 PM 0 3 0 0 3 0 0 5 1 6 2 0 0 2 4 2 0 0 0 2 15
05:15 PM 0 2 0 0 2 0 0 2 0 2 0 0 0 0 0 2 0 0 0 2 6
05:30 PM 0 1 0 0 1 0 0 1 0 1 2 0 0 1 3 2 0 0 0 2 7
05:45 PM 0 3 0 0 3 0 0 1 0 1 2 0 0 0 2 1 0 0 0 1 7

Total 0 9 0 0 9 0 0 9 1 10 6 0 0 3 9 7 0 0 0 7 35

Grand Total 0 18 1 0 19 0 0 14 4 18 12 0 0 5 17 24 0 0 0 24 78
Apprch % 0 94.7 5.3 0  0 0 77.8 22.2  70.6 0 0 29.4  100 0 0 0   

Total % 0 23.1 1.3 0 24.4 0 0 17.9 5.1 23.1 15.4 0 0 6.4 21.8 30.8 0 0 0 30.8

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23036
Site Code : 23036
Start Date : 5/12/2022
Page No : 2

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 5 1 0 6 0 0 1 3 4 1 0 0 2 3 4 0 0 0 4 17
04:30 PM 0 1 0 0 1 0 0 2 0 2 1 0 0 0 1 2 0 0 0 2 6
04:45 PM 0 2 0 0 2 0 0 1 0 1 2 0 0 0 2 4 0 0 0 4 9
05:00 PM 0 3 0 0 3 0 0 5 1 6 2 0 0 2 4 2 0 0 0 2 15
Total Volume 0 11 1 0 12 0 0 9 4 13 6 0 0 4 10 12 0 0 0 12 47
% App. Total 0 91.7 8.3 0  0 0 69.2 30.8  60 0 0 40  100 0 0 0   

PHF .000 .550 .250 .000 .500 .000 .000 .450 .333 .542 .750 .000 .000 .500 .625 .750 .000 .000 .000 .750 .691
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Peak Hour Begins at 04:15 PM
 
Congress St

Peak Hour Data

North

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23036
Site Code : 23036
Start Date : 5/12/2022
Page No : 3

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:15 PM 04:15 PM 04:15 PM 04:00 PM

+0 mins. 0 5 1 0 6 0 0 1 3 4 1 0 0 2 3 7 0 0 0 7
+15 mins. 0 1 0 0 1 0 0 2 0 2 1 0 0 0 1 4 0 0 0 4
+30 mins. 0 2 0 0 2 0 0 1 0 1 2 0 0 0 2 2 0 0 0 2
+45 mins. 0 3 0 0 3 0 0 5 1 6 2 0 0 2 4 4 0 0 0 4
Total Volume 0 11 1 0 12 0 0 9 4 13 6 0 0 4 10 17 0 0 0 17
% App. Total 0 91.7 8.3 0  0 0 69.2 30.8  60 0 0 40  100 0 0 0  

PHF .000 .550 .250 .000 .500 .000 .000 .450 .333 .542 .750 .000 .000 .500 .625 .607 .000 .000 .000 .607
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Connecticut Counts LLC
Kensington, Connecticut 06037
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File Name : 23036
Site Code : 23036
Start Date : 5/12/2022
Page No : 1

Main/Maple at Jefferson/Wyllys/Congress
Hartford, Connecticut

Groups Printed- Main Int
Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 8 59 2 1 70 8 64 54 0 126 65 112 20 5 202 45 79 10 2 136 534
04:15 PM 12 77 3 0 92 6 31 49 0 86 69 127 19 2 217 38 68 4 0 110 505
04:30 PM 9 55 8 0 72 17 58 62 2 139 90 127 18 3 238 43 57 15 2 117 566
04:45 PM 7 74 1 0 82 20 42 79 0 141 79 107 28 4 218 37 61 12 1 111 552

Total 36 265 14 1 316 51 195 244 2 492 303 473 85 14 875 163 265 41 5 474 2157

05:00 PM 4 84 2 3 93 8 61 59 2 130 66 132 26 2 226 54 60 7 1 122 571
05:15 PM 4 58 2 2 66 10 54 80 0 144 59 105 19 7 190 34 58 7 1 100 500
05:30 PM 4 74 2 1 81 15 39 72 1 127 74 103 22 2 201 28 54 10 0 92 501
05:45 PM 3 54 3 0 60 11 59 58 1 129 57 73 18 1 149 33 43 8 0 84 422

Total 15 270 9 6 300 44 213 269 4 530 256 413 85 12 766 149 215 32 2 398 1994

Grand Total 51 535 23 7 616 95 408 513 6 1022 559 886 170 26 1641 312 480 73 7 872 4151
Apprch % 8.3 86.9 3.7 1.1  9.3 39.9 50.2 0.6  34.1 54 10.4 1.6  35.8 55 8.4 0.8   

Total % 1.2 12.9 0.6 0.2 14.8 2.3 9.8 12.4 0.1 24.6 13.5 21.3 4.1 0.6 39.5 7.5 11.6 1.8 0.2 21

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23036
Site Code : 23036
Start Date : 5/12/2022
Page No : 2

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 12 77 3 0 92 6 31 49 0 86 69 127 19 2 217 38 68 4 0 110 505
04:30 PM 9 55 8 0 72 17 58 62 2 139 90 127 18 3 238 43 57 15 2 117 566
04:45 PM 7 74 1 0 82 20 42 79 0 141 79 107 28 4 218 37 61 12 1 111 552
05:00 PM 4 84 2 3 93 8 61 59 2 130 66 132 26 2 226 54 60 7 1 122 571
Total Volume 32 290 14 3 339 51 192 249 4 496 304 493 91 11 899 172 246 38 4 460 2194
% App. Total 9.4 85.5 4.1 0.9  10.3 38.7 50.2 0.8  33.8 54.8 10.1 1.2  37.4 53.5 8.3 0.9   

PHF .667 .863 .438 .250 .911 .638 .787 .788 .500 .879 .844 .934 .813 .688 .944 .796 .904 .633 .500 .943 .961
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Peak Hour Begins at 04:15 PM
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Peak Hour Data
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23036
Site Code : 23036
Start Date : 5/12/2022
Page No : 3

Main Street
From North

Wyllys Ave
From East

Maple Ave/Congess
From South

Jefferson St
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:15 PM 04:30 PM 04:15 PM 04:00 PM

+0 mins. 12 77 3 0 92 17 58 62 2 139 69 127 19 2 217 45 79 10 2 136
+15 mins. 9 55 8 0 72 20 42 79 0 141 90 127 18 3 238 38 68 4 0 110
+30 mins. 7 74 1 0 82 8 61 59 2 130 79 107 28 4 218 43 57 15 2 117
+45 mins. 4 84 2 3 93 10 54 80 0 144 66 132 26 2 226 37 61 12 1 111
Total Volume 32 290 14 3 339 55 215 280 4 554 304 493 91 11 899 163 265 41 5 474
% App. Total 9.4 85.5 4.1 0.9  9.9 38.8 50.5 0.7  33.8 54.8 10.1 1.2  34.4 55.9 8.6 1.1  

PHF .667 .863 .438 .250 .911 .688 .881 .875 .500 .962 .844 .934 .813 .688 .944 .906 .839 .683 .625 .871
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Connecticut Counts LLC
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File Name : 23039
Site Code : 23039
Start Date : 5/12/2022
Page No : 1

Wyllys St at Main St/Wethersfield Ave
Hartford, Connecticut

Groups Printed- Lights - Trucks - buses
Main Street
From North

Wyllys Avenue
From East

Wethersfield Avenue
From South

Wyllys Avenue
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 14 2 0 16 4 116 7 3 130 34 45 14 4 97 2 41 10 5 58 301
07:15 AM 0 29 4 0 33 3 138 11 3 155 22 48 24 1 95 5 56 0 5 66 349
07:30 AM 1 35 4 0 40 13 143 13 3 172 37 49 32 2 120 9 96 2 17 124 456
07:45 AM 2 39 6 1 48 3 134 3 0 140 30 44 33 1 108 9 77 1 6 93 389

Total 3 117 16 1 137 23 531 34 9 597 123 186 103 8 420 25 270 13 33 341 1495

08:00 AM 1 51 7 0 59 8 136 8 6 158 40 55 15 2 112 15 64 0 19 98 427
08:15 AM 0 51 14 0 65 4 120 21 2 147 34 67 38 1 140 10 50 1 6 67 419
08:30 AM 1 51 9 0 61 8 127 17 5 157 30 57 39 1 127 12 79 0 10 101 446
08:45 AM 2 38 8 0 48 5 103 20 2 130 26 70 37 2 135 15 55 2 3 75 388

Total 4 191 38 0 233 25 486 66 15 592 130 249 129 6 514 52 248 3 38 341 1680

Grand Total 7 308 54 1 370 48 1017 100 24 1189 253 435 232 14 934 77 518 16 71 682 3175
Apprch % 1.9 83.2 14.6 0.3  4 85.5 8.4 2  27.1 46.6 24.8 1.5  11.3 76 2.3 10.4   

Total % 0.2 9.7 1.7 0 11.7 1.5 32 3.1 0.8 37.4 8 13.7 7.3 0.4 29.4 2.4 16.3 0.5 2.2 21.5
Lights 7 285 46 1 339 47 985 98 24 1154 232 400 221 14 867 71 499 15 71 656 3016

% Lights 100 92.5 85.2 100 91.6 97.9 96.9 98 100 97.1 91.7 92 95.3 100 92.8 92.2 96.3 93.8 100 96.2 95
Trucks 0 1 2 0 3 0 8 1 0 9 1 5 3 0 9 1 3 0 0 4 25

% Trucks 0 0.3 3.7 0 0.8 0 0.8 1 0 0.8 0.4 1.1 1.3 0 1 1.3 0.6 0 0 0.6 0.8
buses 0 22 6 0 28 1 24 1 0 26 20 30 8 0 58 5 16 1 0 22 134

% buses 0 7.1 11.1 0 7.6 2.1 2.4 1 0 2.2 7.9 6.9 3.4 0 6.2 6.5 3.1 6.2 0 3.2 4.2

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23039
Site Code : 23039
Start Date : 5/12/2022
Page No : 2

Main Street
From North

Wyllys Avenue
From East

Wethersfield Avenue
From South

Wyllys Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 1 35 4 0 40 13 143 13 3 172 37 49 32 2 120 9 96 2 17 124 456
07:45 AM 2 39 6 1 48 3 134 3 0 140 30 44 33 1 108 9 77 1 6 93 389
08:00 AM 1 51 7 0 59 8 136 8 6 158 40 55 15 2 112 15 64 0 19 98 427
08:15 AM 0 51 14 0 65 4 120 21 2 147 34 67 38 1 140 10 50 1 6 67 419
Total Volume 4 176 31 1 212 28 533 45 11 617 141 215 118 6 480 43 287 4 48 382 1691
% App. Total 1.9 83 14.6 0.5  4.5 86.4 7.3 1.8  29.4 44.8 24.6 1.2  11.3 75.1 1 12.6   

PHF .500 .863 .554 .250 .815 .538 .932 .536 .458 .897 .881 .802 .776 .750 .857 .717 .747 .500 .632 .770 .927
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Peak Hour Begins at 07:30 AM
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Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23039
Site Code : 23039
Start Date : 5/12/2022
Page No : 3

Main Street
From North

Wyllys Avenue
From East

Wethersfield Avenue
From South

Wyllys Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 07:15 AM 08:00 AM 07:30 AM

+0 mins. 2 39 6 1 48 3 138 11 3 155 40 55 15 2 112 9 96 2 17 124
+15 mins. 1 51 7 0 59 13 143 13 3 172 34 67 38 1 140 9 77 1 6 93
+30 mins. 0 51 14 0 65 3 134 3 0 140 30 57 39 1 127 15 64 0 19 98
+45 mins. 1 51 9 0 61 8 136 8 6 158 26 70 37 2 135 10 50 1 6 67
Total Volume 4 192 36 1 233 27 551 35 12 625 130 249 129 6 514 43 287 4 48 382
% App. Total 1.7 82.4 15.5 0.4  4.3 88.2 5.6 1.9  25.3 48.4 25.1 1.2  11.3 75.1 1 12.6  

PHF .500 .941 .643 .250 .896 .519 .963 .673 .500 .908 .813 .889 .827 .750 .918 .717 .747 .500 .632 .770
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File Name : 23040
Site Code : 23040
Start Date : 5/12/2022
Page No : 1

Wyllys St at Main St/Wethersfield Ave
Hartford, Connecticut

Groups Printed- Lights - Trucks - buses
Main Street
From North

Wyllys Avenue
From East

Wethersfield Avenue
From South

Wyllys Avenue
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 3 55 7 2 67 5 101 22 2 130 29 74 35 1 139 23 141 0 10 174 510
04:15 PM 2 73 12 0 87 4 82 27 1 114 36 56 30 3 125 16 109 3 17 145 471
04:30 PM 1 42 9 0 52 4 88 22 3 117 46 71 31 4 152 18 163 3 17 201 522
04:45 PM 2 61 7 1 71 3 114 29 3 149 38 56 40 3 137 12 113 2 16 143 500

Total 8 231 35 3 277 16 385 100 9 510 149 257 136 11 553 69 526 8 60 663 2003

05:00 PM 4 48 9 0 61 6 88 22 2 118 36 58 37 8 139 14 127 0 7 148 466
05:15 PM 2 75 7 2 86 6 114 29 7 156 31 59 31 1 122 25 106 2 15 148 512
05:30 PM 3 75 7 3 88 3 89 13 2 107 36 58 42 10 146 23 95 1 15 134 475
05:45 PM 2 47 7 0 56 4 91 27 0 122 26 40 32 2 100 16 93 4 18 131 409

Total 11 245 30 5 291 19 382 91 11 503 129 215 142 21 507 78 421 7 55 561 1862

Grand Total 19 476 65 8 568 35 767 191 20 1013 278 472 278 32 1060 147 947 15 115 1224 3865
Apprch % 3.3 83.8 11.4 1.4  3.5 75.7 18.9 2  26.2 44.5 26.2 3  12 77.4 1.2 9.4   

Total % 0.5 12.3 1.7 0.2 14.7 0.9 19.8 4.9 0.5 26.2 7.2 12.2 7.2 0.8 27.4 3.8 24.5 0.4 3 31.7
Lights 19 462 62 8 551 34 756 190 20 1000 269 459 275 28 1031 144 931 14 113 1202 3784

% Lights 100 97.1 95.4 100 97 97.1 98.6 99.5 100 98.7 96.8 97.2 98.9 87.5 97.3 98 98.3 93.3 98.3 98.2 97.9
Trucks 0 1 0 0 1 0 2 0 0 2 1 0 0 4 5 1 2 1 2 6 14

% Trucks 0 0.2 0 0 0.2 0 0.3 0 0 0.2 0.4 0 0 12.5 0.5 0.7 0.2 6.7 1.7 0.5 0.4
buses 0 13 3 0 16 1 9 1 0 11 8 13 3 0 24 2 14 0 0 16 67

% buses 0 2.7 4.6 0 2.8 2.9 1.2 0.5 0 1.1 2.9 2.8 1.1 0 2.3 1.4 1.5 0 0 1.3 1.7

Connecticut Counts LLC
Kensington, Connecticut 06037

(860) 828-1693



File Name : 23040
Site Code : 23040
Start Date : 5/12/2022
Page No : 2

Main Street
From North

Wyllys Avenue
From East

Wethersfield Avenue
From South

Wyllys Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 3 55 7 2 67 5 101 22 2 130 29 74 35 1 139 23 141 0 10 174 510
04:15 PM 2 73 12 0 87 4 82 27 1 114 36 56 30 3 125 16 109 3 17 145 471
04:30 PM 1 42 9 0 52 4 88 22 3 117 46 71 31 4 152 18 163 3 17 201 522
04:45 PM 2 61 7 1 71 3 114 29 3 149 38 56 40 3 137 12 113 2 16 143 500
Total Volume 8 231 35 3 277 16 385 100 9 510 149 257 136 11 553 69 526 8 60 663 2003
% App. Total 2.9 83.4 12.6 1.1  3.1 75.5 19.6 1.8  26.9 46.5 24.6 2  10.4 79.3 1.2 9   

PHF .667 .791 .729 .375 .796 .800 .844 .862 .750 .856 .810 .868 .850 .688 .910 .750 .807 .667 .882 .825 .959
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File Name : 23040
Site Code : 23040
Start Date : 5/12/2022
Page No : 3

Main Street
From North

Wyllys Avenue
From East

Wethersfield Avenue
From South

Wyllys Avenue
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:45 PM 04:30 PM 04:00 PM 04:00 PM

+0 mins. 2 61 7 1 71 4 88 22 3 117 29 74 35 1 139 23 141 0 10 174
+15 mins. 4 48 9 0 61 3 114 29 3 149 36 56 30 3 125 16 109 3 17 145
+30 mins. 2 75 7 2 86 6 88 22 2 118 46 71 31 4 152 18 163 3 17 201
+45 mins. 3 75 7 3 88 6 114 29 7 156 38 56 40 3 137 12 113 2 16 143
Total Volume 11 259 30 6 306 19 404 102 15 540 149 257 136 11 553 69 526 8 60 663
% App. Total 3.6 84.6 9.8 2  3.5 74.8 18.9 2.8  26.9 46.5 24.6 2  10.4 79.3 1.2 9  

PHF .688 .863 .833 .500 .869 .792 .886 .879 .536 .865 .810 .868 .850 .688 .910 .750 .807 .667 .882 .825
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Appendix F 
 

Crash Data Records 



Date Of 

Crash

Time of 

Crash Severity

No. Of  

Veh.

No. Of Non-

Motorists Town Mileage Roadway

Intersecting Roadway 

Name Collision Type Weather Light Condition

Road Surface 

Condition

Contributing 

Circumstances Contributing Circumstances Roadway

1/19/2019 19:54:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Dry None None

3/9/2019 16:15:00 Possible Injury 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Dry None None

3/22/2019 8:53:00 PDO 2 0 Hartford 0.59 WASHINGTON ST Front to rear Rain Daylight Wet None None

4/13/2019 5:26:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Rain Dawn Wet None None

5/6/2019 8:30:00 Suspected Minor Injury 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Dry None None

5/25/2019 19:36:00 PDO 2 0 Hartford 0.57 WASHINGTON ST Front to rear Clear Daylight Dry None None

6/2/2019 16:54:00 Possible Injury 3 0 Hartford 0.3 JEFFERSON ST Sideswipe, same direction Clear Daylight Dry None None

6/8/2019 18:11:00 Suspected Minor Injury 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Front to rear Clear Daylight Dry None None

6/8/2019 21:30:00 Possible Injury 3 0 Hartford 0.56 Washington St Jefferson St Front to rear Clear Dark-Lighted Dry None None

6/25/2019 17:43:00 Possible Injury 2 0 Hartford 0.51 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

6/29/2019 7:29:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Dry None None

7/18/2019 18:50:00 PDO 1 0 Hartford 0.36 JEFFERSON ST Not Applicable Clear Daylight Dry None None

7/22/2019 14:17:00 PDO 2 0 Hartford 0.53 WASHINGTON ST Sideswipe, same direction Cloudy Daylight Dry None None

8/4/2019 5:44:00 Suspected Minor Injury 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Front to front Clear Daylight Dry None None

9/23/2019 19:29:00 Possible Injury 1 1 Hartford 0.31 JEFFERSON ST WASHINGTON Not Applicable Clear Dark-Lighted Dry None None

9/24/2019 13:42:00 Suspected Minor Injury 2 0 Hartford 0.35 JEFFERSON ST Front to rear Clear Daylight Dry None None

9/27/2019 13:00:00 Suspected Minor Injury 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Sideswipe, opposite direction Clear Daylight Dry None Backup Due to Regular Congestion

10/17/2019 9:34:00 Possible Injury 2 0 Hartford 0.57 WASHINGTON ST Front to rear Clear Daylight Dry None Backup Due to Regular Congestion

11/10/2019 17:08:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Front to front Clear Dark-Lighted Dry None None

11/25/2019 15:14:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Sideswipe, opposite direction Clear Daylight Dry None None

12/4/2019 12:00:00 PDO 2 0 Hartford 0.51 WASHINGTON ST Sideswipe, same direction Cloudy Daylight Wet None None

12/10/2019 17:39:00 PDO 2 0 Hartford 0.28 JEFFERSON ST Sideswipe, same direction Rain Dark-Lighted Wet None None

12/13/2019 17:59:00 Suspected Minor Injury 2 0 Hartford 0.53 WASHINGTON ST Angle Rain Dark-Lighted Wet None None

12/19/2019 10:39:00 PDO 2 0 Hartford 0.55 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

12/23/2019 23:57:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Dry None None

1/7/2020 19:15:00 PDO 2 0 Hartford 0.55 WASHINGTON ST Angle Clear Dark-Lighted Dry None None

2/11/2020 21:31:00 PDO 2 0 Hartford 0.59 Washington St Angle Clear Dark-Lighted Dry None None

2/12/2020 22:44:00 Possible Injury 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Dry None None

2/19/2020 21:19:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Dry None None

2/26/2020 21:10:00 Suspected Minor Injury 1 1 Hartford 0.53 WASHINGTON ST Not Applicable Clear Dark-Lighted Dry None None

4/27/2020 14:20:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Cloudy Daylight Wet None None

6/29/2020 22:07:00 PDO 1 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Not Applicable Clear Dark-Lighted Dry None Unknown

8/17/2020 9:46:00 Possible Injury 2 0 Hartford 0.58 WASHINGTON ST Angle Clear Daylight Dry None None

8/21/2020 18:09:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Dry None None

9/27/2020 22:21:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Dry None None

10/12/2020 18:09:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Dry None None

10/12/2020 22:16:00 PDO 2 0 Hartford 0.61 WASHINGTON ST Front to rear Clear Dark-Lighted Dry None None

11/9/2020 6:30:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Dry None None

11/20/2020 20:57:00 PDO 2 0 Hartford 0.53 WASHINGTON ST Angle Clear Dark-Lighted Dry None None

12/4/2020 17:10:00 Possible Injury 2 0 Hartford 0.54 WASHINGTON ST Angle Clear Dark-Lighted Dry None Backup Due to Regular Congestion

12/22/2020 2:57:00 PDO 3 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Dark-Lighted Ice / Frost None None

1/9/2021 11:49:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Angle Clear Daylight Dry None None

1/9/2021 14:50:00 Possible Injury 2 0 Hartford 0.53 WASHINGTON ST Front to rear Clear Daylight Dry None None

1/15/2021 23:29:00 Possible Injury 2 0 Hartford 0.55 WASHINGTON ST Angle Clear Dark-Unknown Lighting Dry None None

2/10/2021 6:29:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Wet None None

3/7/2021 17:50:00 PDO 2 0 Hartford 0.3 JEFFERSON ST Front to rear Clear Dusk Dry None None

4/2/2021 14:37:00 PDO 2 0 Hartford 0.56 WASHINGTON ST JEFFERSON ST Angle Clear Daylight Dry None None

1/23/2019 14:51:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Angle Clear Daylight Wet None None

7/24/2019 8:07:00 Possible Injury 1 1 Hartford 0.5 WASHINGTON ST MADISON ST Not Applicable Clear Daylight Dry None None

9/18/2019 18:22:00 Suspected Minor Injury 2 0 Hartford 0.47 WASHINGTON ST SEYMOUR ST Angle Rain Dark-Lighted Wet None None

12/21/2019 21:07:00 Suspected Serious Injury 1 1 Hartford 0.47 WASHINGTON ST ZWIEBACK ST Not Applicable Clear Dark-Lighted Dry None None

12/22/2019 15:37:00 PDO 2 0 Hartford 0.5 WASHINGTON ST Front to rear Clear Daylight Dry None None

1/20/2020 8:15:00 PDO 2 0 Hartford 0.48 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

1/20/2020 19:42:00 PDO 2 0 Hartford 0.47 WASHINGTON ST Angle Clear Dark-Lighted Ice / Frost None None

2/6/2020 16:10:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Angle Rain Daylight Wet None None

2/20/2020 19:57:00 Possible Injury 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Front to rear Clear Dark-Lighted Dry None None

3/1/2020 0:36:00 Suspected Minor Injury 3 0 Hartford 0.48 WASHINGTON ST Sideswipe, opposite direction Clear Dark-Lighted Dry None None

4/22/2020 13:17:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Angle Clear Daylight Dry None None

5/21/2020 21:28:00 PDO 1 0 Hartford 0.5 WASHINGTON ST MADISON ST Not Applicable Clear Dark-Lighted Dry Other None

7/11/2020 11:56:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Sideswipe, opposite direction Clear Daylight Dry None None

7/24/2020 8:11:00 PDO 2 0 Hartford 0.46 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

7/27/2020 17:25:00 PDO 2 0 Hartford 0.48 WASHINGTON ST Front to front Clear Daylight Dry None None

8/27/2020 16:09:00 PDO 2 0 Hartford 0.46 WASHINGTON ST Sideswipe, same direction Rain Daylight Wet None None

01) Washington Street at Jefferson Street

02) Washington Street at Zwieback Street

Uconn Crash Data 
Connecticut Children's Medical Center

Hartford, Connecticut

January 1, 2019 - December 31, 2021



Date Of 

Crash

Time of 

Crash Severity

No. Of  

Veh.

No. Of Non-

Motorists Town Mileage Roadway

Intersecting Roadway 

Name Collision Type Weather Light Condition

Road Surface 

Condition

Contributing 

Circumstances Contributing Circumstances Roadway

01) Washington Street at Jefferson Street9/1/2020 10:54:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Sideswipe, same direction Clear Daylight Dry None None

12/18/2020 6:45:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Front to rear Clear Daylight Snow None Road Surface Condition (wet, icy, snow, slush, etc.)

12/19/2020 6:30:00 PDO 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Sideswipe, opposite direction Clear Dawn Snow Other Road Surface Condition (wet, icy, snow, slush, etc.)

2/4/2021 12:42:00 PDO 2 0 Hartford 0.45 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

3/9/2021 6:55:00 Suspected Minor Injury 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Angle Clear Daylight Dry None None

4/8/2021 7:18:00 Suspected Minor Injury 2 0 Hartford 0.5 WASHINGTON ST MADISON ST Angle Clear Daylight Dry None None

3/27/2019 12:48:00 Suspected Serious Injury 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Other Clear Daylight Dry None None

4/20/2019 15:27:00 PDO 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Angle Cloudy Daylight Dry None None

5/11/2019 13:36:00 PDO 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Sideswipe, same direction Clear Daylight Dry None None

5/13/2019 16:39:00 Possible Injury 2 0 Hartford 0.39 WASHINGTON ST Front to rear Rain Daylight Wet None None

8/8/2019 15:55:00 PDO 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Other Clear Daylight Dry None None

9/12/2019 20:57:00 PDO 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Angle Clear Dusk Dry None None

9/23/2019 19:17:00 Possible Injury 3 0 Hartford 0.4 WASHINGTON ST Front to rear Clear Dark-Lighted Dry None None

12/13/2019 22:32:00 PDO 2 0 Hartford 0.42 WASHINGTON ST Front to rear Rain Dark-Lighted Wet None None

12/29/2019 15:15:00 PDO 2 0 Hartford 0.43 WASHINGTON ST LINCOLN ST Front to rear Clear Daylight Dry None None

7/27/2020 3:00:00 PDO 2 0 Hartford 0.04 LINCOLN ST Angle Clear Dark-Lighted Dry None None

12/30/2020 8:43:00 PDO 2 0 Hartford 0.39 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

1/10/2021 22:36:00 PDO 2 0 Hartford 0.4 WASHINGTON ST Front to rear Clear Dark-Lighted Dry None None

3/1/2019 7:59:00 Suspected Minor Injury 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Angle Clear Daylight Wet None Road Surface Condition (wet, icy, snow, slush, etc.)

4/22/2019 8:16:00 PDO 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Sideswipe, same direction Clear Daylight Dry None None

7/4/2019 4:20:00 PDO 3 0 Hartford 0.38 WASHINGTON ST Sideswipe, same direction Clear Dark-Lighted Dry None None

8/10/2019 20:16:00 PDO 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Sideswipe, same direction Clear Dark-Lighted Dry None None

11/26/2019 15:20:00 PDO 2 0 Hartford 0.33 WASHINGTON ST Not Applicable Clear Daylight Dry None None

3/8/2020 13:20:00 PDO 3 0 Hartford 0.01 ALLEN PL Front to rear Clear Daylight Dry None None

3/31/2020 13:29:00 Possible Injury 2 0 Hartford 0.36 WASHINGTON ST Sideswipe, opposite direction Clear Daylight Dry None None

4/14/2020 20:00:00 PDO 2 0 Hartford 0.04 ALLEN PL Front to rear Clear Dark-Lighted Wet None None

8/6/2020 15:04:00 Possible Injury 2 0 Hartford 0.37 WASHINGTON ST Front to rear Clear Daylight Dry None None

8/19/2020 11:56:00 Possible Injury 2 0 Hartford 0.34 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

9/4/2020 11:30:00 PDO 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Angle Clear Daylight Dry None None

9/19/2020 22:44:00 PDO 2 0 Hartford 0.37 WASHINGTON ST Front to rear Clear Dark-Lighted Dry None None

10/23/2020 12:26:00 Possible Injury 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Front to rear Cloudy Daylight Dry None Backup Due to Regular Congestion

11/13/2020 8:14:00 Suspected Minor Injury 3 0 Hartford 0.35 WASHINGTON ST ALLEN PL Angle Cloudy Daylight Wet Weather Conditions None

12/8/2020 8:39:00 PDO 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Sideswipe, same direction Clear Daylight Dry None None

12/28/2020 14:57:00 PDO 2 0 Hartford 0.35 WASHINGTON ST ALLEN PL Front to front Clear Daylight Dry None None

1/23/2019 18:38:00 Possible Injury 2 0 Hartford 0.27 WASHINGTON ST Front to rear Clear Dark-Not Lighted Dry None None

2/3/2019 2:18:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Front to rear Clear Dark-Lighted Dry None Backup Due to Regular Congestion

4/19/2019 16:20:00 Suspected Minor Injury 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Angle Clear Daylight Dry None Backup Due to Prior Crash

5/1/2019 20:10:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Front to rear Cloudy Dark-Lighted Dry None None

5/30/2019 1:17:00 PDO 1 0 Hartford 0 RETREAT AV VERNON ST NO 2 Not Applicable Clear Dark-Lighted Wet None None

6/20/2019 15:43:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Front to front Clear Daylight Dry None None

7/13/2019 23:06:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Angle Clear Dark-Lighted Dry None None

8/19/2019 7:57:00 PDO 2 0 Hartford 0.23 WASHINGTON ST Other Clear Daylight Dry None None

9/3/2019 21:25:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Angle Clear Dark-Lighted Dry None None

9/20/2019 17:10:00 Suspected Minor Injury 1 1 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Not Applicable Clear Daylight Dry None None

10/1/2019 16:55:00 PDO 2 0 Hartford 0.01 VERNON ST NO 2 Front to rear Clear Daylight Dry None None

10/2/2019 20:07:00 PDO 2 0 Hartford 0.02 RETREAT AV WASHINGTON ST Front to rear Rain Dusk Wet None None

10/3/2019 9:17:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Angle Clear Daylight Dry None None

10/11/2019 15:38:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Sideswipe, same direction Clear Daylight Dry None None

11/27/2019 11:44:00 Suspected Minor Injury 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Front to rear Clear Daylight Dry None Backup Due to Regular Congestion

11/30/2019 18:41:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Sideswipe, same direction Clear Dark-Unknown Lighting Dry None None

12/23/2019 17:40:00 Possible Injury 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Angle Clear Dark-Lighted Dry None None

1/3/2020 15:36:00 Possible Injury 2 0 Hartford 0.24 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

2/1/2020 14:29:00 PDO 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Angle Cloudy Daylight Dry None None

5/17/2020 4:01:00 Fatal Injury 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Angle Cloudy Dark-Lighted Dry None None

8/14/2020 22:54:00 PDO 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Sideswipe, same direction Clear Dark-Lighted Dry None None

9/3/2020 6:58:00 Possible Injury 2 0 Hartford 0.03 RETREAT AV Front to rear Cloudy Daylight Wet Weather Conditions Backup Due to Regular Congestion

9/26/2020 18:26:00 Suspected Minor Injury 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Other Clear Daylight Dry None None

10/2/2020 1:14:00 Possible Injury 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Angle Clear Dark-Lighted Dry Weather Conditions None

10/22/2020 22:53:00 Suspected Minor Injury 3 0 Hartford 0.28 WASHINGTON ST RETREAT AV Front to front Clear Dark-Lighted Dry None None

11/24/2020 8:56:00 PDO 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Angle Clear Daylight Dry Glare None

1/25/2021 8:18:00 Possible Injury 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Sideswipe, same direction Clear Daylight Dry None None

3/6/2021 14:00:00 Possible Injury 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Other Clear Daylight Dry None None

3/9/2021 17:24:00 PDO 2 0 Hartford 0.28 WASHINGTON ST VERNON ST NO 2 Sideswipe, same direction Clear Dark-Lighted Dry None None

3/29/2021 7:27:00 PDO 2 0 Hartford 0.27 WASHINGTON ST Sideswipe, same direction Clear Daylight Dry None None

3/29/2021 13:50:00 PDO 2 0 Hartford 0.28 WASHINGTON ST RETREAT AV Angle Clear Daylight Dry Unknown Unknown

1/6/2019 1:57:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Sideswipe, same direction Clear Dark-Unknown Lighting Ice / Frost None None

03) Washington Street at Lincoln Street

04) Washington Street at Allen Place

05) Washington Street at Vernon Street and Retreat Avenue

06) Seymour Street at Jefferson Street
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01) Washington Street at Jefferson Street3/1/2019 13:44:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Sideswipe, same direction Clear Daylight Dry None None

3/5/2019 13:57:00 Suspected Minor Injury 2 0 Hartford 0.06 SEYMOUR ST Sideswipe, same direction Clear Daylight Dry None None

5/20/2019 6:46:00 PDO 2 0 Hartford 0.26 JEFFERSON ST Angle Clear Daylight Dry None None

5/23/2019 20:05:00 Possible Injury 2 0 Hartford 0.22 Jefferson St Seymour St Angle Clear Dark-Lighted Dry None None

6/13/2019 15:28:00 PDO 2 0 Hartford 0.2 Jefferson St Sideswipe, same direction Clear Daylight Dry None None

6/21/2019 16:30:00 PDO 2 0 Hartford 0.21 JEFFERSON ST Sideswipe, same direction Clear Daylight Dry None None

7/19/2019 11:26:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Front to rear Clear Daylight Dry None None

7/20/2019 11:18:00 Possible Injury 2 0 Hartford 0.19 JEFFERSON ST Angle Clear Daylight Dry None None

8/6/2019 11:30:00 PDO 2 0 Hartford 0.24 JEFFERSON ST Front to rear Clear Daylight Dry None None

8/13/2019 7:01:00 PDO 2 0 Hartford 0.25 JEFFERSON ST Front to rear Clear Daylight Dry None None

9/20/2019 16:34:00 Possible Injury 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Sideswipe, same direction Clear Daylight Dry None None

10/3/2019 7:46:00 Possible Injury 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Front to rear Cloudy Daylight Dry None None

11/26/2019 8:52:00 PDO 2 0 Hartford 0.21 JEFFERSON ST Sideswipe, same direction Clear Daylight Dry None None

12/9/2019 11:37:00 PDO 2 0 Hartford 0.16 JEFFERSON ST Sideswipe, same direction Cloudy Daylight Wet None Backup Due to Regular Congestion

12/9/2019 17:38:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Sideswipe, same direction Rain Dark-Not Lighted Wet None None

12/18/2019 10:48:00 PDO 4 0 Hartford 0.25 JEFFERSON ST Front to front Clear Daylight Wet Weather Conditions Backup Due to Regular Congestion

12/21/2019 18:56:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Front to rear Clear Dark-Lighted Dry None None

12/27/2019 17:50:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Angle Clear Dark-Not Lighted Dry None None

1/7/2020 6:52:00 PDO 2 0 Hartford 0.21 JEFFERSON ST Sideswipe, same direction Clear Daylight Dry None None

3/23/2020 23:45:00 PDO 2 0 Hartford 0.1 SEYMOUR ST Sideswipe, same direction Clear Dark-Lighted Dry None None

4/11/2020 12:36:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Angle Clear Daylight Dry None None

6/21/2020 16:30:00 PDO 2 0 Hartford 0.12 SEYMOUR ST Other Clear Daylight Dry None None

7/29/2020 17:49:00 Possible Injury 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Angle Clear Daylight Dry None None

9/6/2020 10:31:00 PDO 3 0 Hartford 0.18 JEFFERSON ST Front to rear Clear Daylight Dry None Other

10/1/2020 6:43:00 PDO 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Front to rear Clear Daylight Dry None None

10/30/2020 9:01:00 PDO 1 0 Hartford 0.26 JEFFERSON ST Not Applicable Rain Daylight Wet Weather Conditions None

1/26/2021 0:00:00 PDO 2 0 Hartford 0.23 JEFFERSON ST Front to front Snow Dark-Unknown Lighting Snow Weather Conditions Road Surface Condition (wet, icy, snow, slush, etc.)

2/25/2021 10:14:00 PDO 2 0 Hartford 0.21 JEFFERSON ST Front to front Clear Daylight Dry None None

3/15/2021 16:22:00 Possible Injury 2 0 Hartford 0.22 JEFFERSON ST SEYMOUR ST Angle Clear Daylight Dry None None

3/25/2021 15:11:00 PDO 2 0 Hartford 0.2 JEFFERSON ST Front to rear Clear Daylight Dry None None

4/1/2021 12:10:00 PDO 2 0 Hartford 0.05 SEYMOUR ST Front to rear Cloudy Daylight Wet None None

4/18/2021 21:13:00 PDO 2 0 Hartford 0.17 JEFFERSON ST Sideswipe, same direction Clear Dark-Lighted Dry None None

1/3/2019 7:49:00 Possible Injury 2 0 Hartford 31 SEYMOUR ST Front to front Clear Daylight Dry None None

1/20/2019 19:59:00 PDO 2 0 Hartford 0.12 RETREAT AV Front to rear Clear Dark-Lighted Ice / Frost Weather Conditions Road Surface Condition (wet, icy, snow, slush, etc.)

4/23/2019 15:47:00 PDO 2 0 Hartford 0.15 RETREAT AV Angle Clear Daylight Dry None None

6/3/2019 15:54:00 PDO 2 0 Hartford 0.17 RETREAT AV ESSEX ST Angle Clear Daylight Dry None None

6/8/2019 5:57:00 Suspected Minor Injury 1 1 Hartford 0.17 RETREAT AV Essex Street Not Applicable Clear Daylight Dry None None

7/27/2019 12:40:00 PDO 1 0 Hartford 0.1 RETREAT AV Not Applicable Rain Daylight Wet None None

1/19/2020 7:36:00 Possible Injury 2 0 Hartford 0 ESSEX ST Front to front Clear Daylight Wet None None

11/12/2020 10:59:00 PDO 2 0 Hartford 0.17 RETREAT AV ESSEX ST Sideswipe, same direction Clear Daylight Dry None None

12/30/2020 19:22:00 PDO 1 0 Hartford 0.14 RETREAT AV Not Applicable Clear Dark-Lighted Dry None None

3/9/2021 0:26:00 PDO 2 0 Hartford 0.15 Seymour Street Angle Clear Dark-Lighted Dry None None

5/6/2021 7:20:00 PDO 2 0 Hartford 0.11 RETREAT AV Angle Clear Daylight Dry None None

1/30/2019 9:25:00 PDO 2 0 Hartford 2.2 MAPLE AV Front to rear Clear Daylight Snow Weather Conditions Road Surface Condition (wet, icy, snow, slush, etc.)

2/8/2019 8:34:00 PDO 2 0 Hartford 2.17 MAPLE AV RETREAT AV Sideswipe, same direction Rain Daylight Wet None None

2/22/2019 11:19:00 PDO 3 0 Hartford 0.4 RETREAT AV Front to rear Clear Daylight Dry None None

3/28/2019 23:02:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Front to rear Cloudy Dark-Lighted Wet None None

4/6/2019 15:40:00 PDO 2 0 Hartford 0.41 RETREAT AV MAPLE Angle Clear Daylight Dry None None

4/8/2019 13:31:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Front to rear Rain Daylight Wet None None

4/17/2019 10:00:00 PDO 2 0 Hartford 2.14 MAPLE AV Sideswipe, same direction Clear Daylight Dry None None

6/2/2019 22:09:00 PDO 1 0 Hartford 2.19 MAPLE AV Not Applicable Rain Dark-Lighted Wet Weather Conditions None

7/12/2019 14:49:00 PDO 2 0 Hartford 0.4 RETREAT AV Angle Clear Daylight Dry None None

8/1/2019 11:20:00 PDO 4 0 Hartford 2.12 MAPLE AV Sideswipe, same direction Clear Daylight Dry None None

9/17/2019 15:20:00 PDO 2 0 Hartford 2.17 MAPLE AV RETREAT Sideswipe, same direction Clear Daylight Dry None None

11/28/2019 15:16:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Sideswipe, same direction Clear Daylight Dry None None

12/5/2019 13:15:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Sideswipe, same direction Clear Daylight Dry None None

2/25/2020 15:00:00 Possible Injury 2 0 Hartford 2.15 MAPLE AV Sideswipe, same direction Clear Daylight Dry None None

2/27/2020 23:41:00 Possible Injury 3 0 Hartford 2.19 MAPLE AV Front to rear Clear Dark-Lighted Dry None None

5/16/2020 1:33:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Front to rear Rain Dark-Lighted Wet None None

6/7/2020 20:24:00 PDO 2 0 Hartford 2.19 MAPLE AV Front to rear Clear Dark-Lighted Dry None None

7/2/2020 12:00:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Angle Clear Daylight Dry None None

10/26/2020 12:58:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Front to rear Cloudy Daylight Dry None None

11/27/2020 9:25:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Angle Cloudy Daylight Wet None None

12/15/2020 18:42:00 PDO 2 0 Hartford 0.4 RETREAT AV MAPLE AV Front to rear Clear Dark-Lighted Dry None None

1/19/2021 10:04:00 PDO 2 0 Hartford 2.16 MAPLE AV RETREAT AV Sideswipe, same direction Clear Daylight Dry None None

1/25/2021 14:41:00 Possible Injury 2 0 Hartford 2.16 MAPLE AV RETREAT AVE Angle Clear Daylight Dry None None

2/9/2021 17:19:00 PDO 2 0 Hartford 0.38 RETREAT AV Sideswipe, opposite direction Clear Daylight Wet None None

4/8/2021 15:23:00 PDO 2 0 Hartford 2.15 MAPLE AV Front to rear Clear Daylight Dry None None

07) Seymour Street at Retreat Avenue

08) Maple Avenue at Retreat Avenue
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01) Washington Street at Jefferson Street4/13/2021 9:14:00 PDO 2 0 Hartford 2.19 MAPLE AV Front to rear Clear Daylight Dry None None

5/14/2021 13:09:00 PDO 2 0 Hartford 2.17 MAPLE AV RETREAT AVE Front to rear Clear Daylight Dry None None

5/15/2021 21:26:00 PDO 2 0 Hartford 0 MAIN ST NO 2 MAPLE AV Front to rear Clear Dark-Lighted Dry None None

9/5/2021 0:41:00 Fatal Injury 1 1 Hartford 2.16 MAPLE AV Not Applicable Clear Dark-Lighted Dry None None

1/30/2019 12:42:00 PDO 2 0 Hartford 0.01 WYLLYS ST Front to rear Clear Daylight Wet None None

1/31/2019 17:15:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Front to rear Clear Dark-Lighted Dry None None

2/1/2019 19:10:00 Possible Injury 2 0 Hartford 0 WYLLYS ST MAPLE AV Front to rear Clear Dark-Lighted Dry None None

2/9/2019 13:30:00 PDO 2 0 Hartford 0.04 WYLLYS ST Sideswipe, same direction Clear Daylight Dry None None

3/18/2019 18:38:00 PDO 2 0 Hartford 0 MAIN ST NO 2 MAPLE AV Angle Clear Dusk Dry None None

3/21/2019 13:25:00 PDO 2 0 Hartford 0.04 WYLLYS ST Sideswipe, same direction Clear Daylight Dry None None

4/22/2019 19:36:00 PDO 2 0 Hartford 0 MAIN ST NO 2 WYLLYS ST Sideswipe, same direction Rain Dark-Lighted Wet None None

4/23/2019 9:27:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Front to rear Clear Daylight Dry None None

5/10/2019 14:17:00 Possible Injury 2 0 Hartford 0 MAIN ST NO 2 MAPLE Front to rear Clear Daylight Dry None None

6/16/2019 21:15:00 PDO 2 0 Hartford 0.01 JEFFERSON ST Angle Clear Dark-Lighted Wet None None

7/26/2019 8:38:00 PDO 2 0 Hartford 2.23 MAPLE AV Jefferson St Angle Clear Daylight Dry None None

8/1/2019 13:54:00 Possible Injury 1 0 Hartford 0.02 JEFFERSON ST Not Applicable Clear Daylight Dry None None

11/19/2019 22:55:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Sideswipe, same direction Clear Dark-Lighted Dry None None

12/16/2019 10:54:00 PDO 2 0 Hartford 2.23 MAPLE AV CONGRESS ST Sideswipe, same direction Clear Daylight Dry None None

2/8/2020 19:52:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Front to rear Clear Dark-Lighted Dry None None

2/19/2020 10:55:00 Suspected Minor Injury 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Angle Clear Daylight Dry None None

2/19/2020 15:46:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Not Applicable Clear Dark-Lighted Dry None None

2/19/2020 20:05:00 Possible Injury 1 2 Hartford 2.23 MAPLE AV MAIN ST NO 2 Sideswipe, same direction Clear Daylight Dry None None

2/26/2020 17:01:00 PDO 3 0 Hartford 0.03 JEFFERSON ST Other Clear Daylight Dry None None

7/6/2020 15:23:00 Suspected Minor Injury 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Angle Clear Daylight Dry None Backup Due to Regular Congestion

7/22/2020 8:17:00 Suspected Minor Injury 2 0 Hartford 2.21 MAPLE AV Front to rear Clear Daylight Dry None None

7/30/2020 8:22:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Front to rear Clear Daylight Dry None None

8/25/2020 12:35:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Front to rear Clear Daylight Dry None None

8/26/2020 14:50:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Sideswipe, same direction Clear Daylight Dry None None

10/24/2020 19:40:00 Possible Injury 1 1 Hartford 2.23 MAPLE AV MAIN ST NO 2 Not Applicable Clear Dark-Lighted Dry None None

11/6/2020 14:01:00 PDO 2 0 Hartford 0.02 MAIN ST NO 2 Sideswipe, same direction Clear Daylight Dry None None

2/18/2021 7:51:00 PDO 2 0 Hartford 0 MAIN ST NO 2 WYLLYS ST Sideswipe, opposite direction Clear Daylight Ice / Frost None Road Surface Condition (wet, icy, snow, slush, etc.)

2/23/2021 20:03:00 Suspected Minor Injury 2 0 Hartford 2.21 MAPLE AV Front to rear Clear Dark-Lighted Dry None None

3/18/2021 13:09:00 Possible Injury 2 0 Hartford 0.04 JEFFERSON ST Angle Cloudy Daylight Dry Other None

4/24/2021 19:45:00 PDO 2 0 Hartford 0.02 JEFFERSON ST Sideswipe, same direction Clear Daylight Dry None None

8/31/2021 21:36:00 PDO 2 0 Hartford 2.23 MAPLE AV MAIN ST NO 2 Angle Clear Dark-Lighted Dry None None

2/5/2019 17:30:00 Suspected Minor Injury 1 1 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Other Clear Dark-Lighted Dry None None

2/25/2019 8:38:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Sideswipe, same direction Clear Daylight Dry None None

2/25/2019 12:30:00 PDO 2 0 Hartford 0.01 WETHERSFIELD AV Sideswipe, same direction Clear Daylight Dry None None

2/27/2019 20:49:00 PDO 2 0 Hartford 0.04 WYLLYS ST Not Applicable Clear Dark-Lighted Wet None None

3/25/2019 14:10:00 Possible Injury 1 1 Hartford Wethrsfield Avenue Not Applicable Clear Daylight Dry None None

4/4/2019 17:19:00 PDO 2 0 Hartford 0.09 WYLLYS ST Front to rear Clear Daylight Dry None Backup Due to Regular Congestion

4/12/2019 11:50:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Angle Cloudy Daylight Wet None None

4/18/2019 15:24:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Angle Cloudy Daylight Wet None None

4/21/2019 11:58:00 Suspected Minor Injury 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Angle Rain Daylight Wet None None

5/13/2019 16:14:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Sideswipe, same direction Rain Daylight Wet None None

6/9/2019 13:31:00 PDO 2 0 Hartford 0.01 WETHERSFIELD AV Angle Clear Daylight Dry None None

6/22/2019 19:32:00 Suspected Minor Injury 2 0 Hartford 0.09 WYLLYS ST Front to rear Clear Daylight Dry None None

7/15/2019 15:10:00 Possible Injury 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to rear Clear Daylight Dry None None

7/29/2019 17:04:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to rear Clear Daylight Dry None None

8/4/2019 18:31:00 Suspected Minor Injury 2 0 Hartford 0 MAIN ST NO 3 WETHERSFIELD AV Front to rear Clear Daylight Dry None None

8/20/2019 15:56:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Sideswipe, same direction Clear Daylight Dry None None

8/22/2019 4:59:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to front Clear Dark-Lighted Dry None None

9/12/2019 8:10:00 PDO 2 0 Hartford 0.05 WYLLYS ST Sideswipe, same direction Rain Daylight Wet None None

9/15/2019 13:02:00 PDO 2 0 Hartford 0.01 MAIN ST NO 3 Angle Clear Daylight Dry None None

9/16/2019 15:04:00 PDO 2 0 Hartford 0.06 WYLLYS ST MAIN ST NO 3 Sideswipe, same direction Clear Daylight Dry None None

9/17/2019 8:45:00 PDO 3 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to rear Clear Daylight Dry None None

9/26/2019 5:30:00 Possible Injury 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to rear Clear Dawn Dry None None

9/26/2019 17:37:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Other Rain Daylight Wet None None

10/10/2019 19:05:00 Possible Injury 1 2 Hartford 0.01 WETHERSFIELD AV Not Applicable Clear Dark-Lighted Dry None None

11/20/2019 8:50:00 PDO 2 0 Hartford 0.04 WYLLYS ST Sideswipe, same direction Cloudy Daylight Wet None None

12/1/2019 9:20:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Sideswipe, same direction Cloudy Daylight Dry None None

12/21/2019 10:48:00 Possible Injury 2 0 Hartford 0.01 MAIN ST NO 3 Sideswipe, same direction Clear Daylight Dry None None

1/2/2020 16:16:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Not Applicable Clear Daylight Dry None Backup Due to Regular Congestion

2/16/2020 2:34:00 Possible Injury 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Other Clear Dark-Lighted Dry None None

2/21/2020 10:57:00 PDO 2 0 Hartford 0.05 WYLLYS ST Front to rear Clear Daylight Dry None None

4/29/2020 13:50:00 PDO 2 0 Hartford 0.08 WYLLYS ST Front to rear Clear Daylight Dry None Backup Due to Prior Non-Recurring Incident

5/4/2020 1:56:00 Possible Injury 2 0 Hartford 0.01 WETHERSFIELD AV Angle Clear Dark-Lighted Dry None None

6/16/2020 23:12:00 Possible Injury 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Other Clear Dark-Lighted Dry None None

09) Main Street at Jefferson Street/Wyllys Street/Maple Avenue/Congress Street

10) Main Street at Wyllys Street and Wethersfield Avenue
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01) Washington Street at Jefferson Street7/3/2020 23:54:00 PDO 2 0 Hartford 0.01 WETHERSFIELD AV Sideswipe, same direction Clear Dark-Lighted Dry None None

7/4/2020 1:03:00 PDO 1 0 Hartford 0.04 WYLLYS ST Not Applicable Clear Dark-Lighted Dry None None

7/22/2020 21:45:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Angle Clear Dark-Lighted Dry None None

8/7/2020 1:08:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Angle Clear Dark-Lighted Dry None None

8/10/2020 8:40:00 PDO 2 0 Hartford 0.06 WYLLYS ST WETHERSFIELD AV Angle Clear Daylight Dry None None

8/19/2020 6:27:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Other Clear Daylight Dry None None

8/21/2020 18:03:00 PDO 2 0 Hartford 0.04 WYLLYS ST Sideswipe, same direction Clear Daylight Dry None None

9/5/2020 20:30:00 Possible Injury 1 1 Hartford 0 WETHERSFIELD AV WYLLYS ST Not Applicable Clear Dusk Dry None None

10/14/2020 7:45:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Sideswipe, opposite direction Clear Daylight Dry None None

10/15/2020 12:23:00 PDO 2 0 Hartford 0.03 WETHERSFIELD AV Sideswipe, same direction Clear Daylight Dry None None

10/21/2020 9:20:00 PDO 2 0 Hartford 0.04 WYLLYS ST Other Clear Daylight Dry None None

10/31/2020 19:34:00 PDO 2 0 Hartford 0.01 WETHERSFIELD AV Rear to side Clear Dark-Lighted Dry None None

11/2/2020 7:32:00 PDO 2 0 Hartford 0.05 WYLLYS ST Front to front Clear Daylight Dry None None

11/21/2020 9:45:00 PDO 2 0 Hartford 0.03 MAIN ST NO 3 Front to rear Clear Daylight Dry None None

12/3/2020 1:39:00 PDO 1 0 Hartford 99064 115 Main Street Not Applicable Clear Dark-Lighted Dry None None

12/14/2020 7:00:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Sideswipe, same direction Clear Dawn Dry None None

12/14/2020 16:34:00 PDO 2 0 Hartford 0.08 WYLLYS ST Front to rear Rain Dark-Lighted Wet None None

12/18/2020 19:10:00 PDO 2 0 Hartford 0.01 WETHERSFIELD AV Sideswipe, opposite direction Clear Dark-Lighted Snow None None

12/27/2020 13:36:00 Suspected Minor Injury 1 1 Hartford 0 WETHERSFIELD AV WYLLYS ST Not Applicable Clear Daylight Dry Weather Conditions None

12/31/2020 10:46:00 Possible Injury 3 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Front to rear Cloudy Daylight Wet None Backup Due to Regular Congestion

1/14/2021 21:34:00 PDO 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Front to rear Clear Dark-Lighted Dry None None

1/22/2021 13:02:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Sideswipe, same direction Clear Daylight Dry None None

3/16/2021 12:19:00 PDO 2 0 Hartford 0.02 MAIN ST NO 3 Sideswipe, same direction Clear Daylight Dry None None

4/14/2021 5:55:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to front Clear Dark-Lighted Dry None None

4/24/2021 1:26:00 Possible Injury 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Angle Clear Dark-Lighted Dry None None

4/26/2021 22:11:00 PDO 2 0 Hartford 0.04 WYLLYS ST Sideswipe, opposite direction Clear Dark-Lighted Dry None None

5/8/2021 10:24:00 Possible Injury 2 0 Hartford 0.04 WYLLYS ST Front to rear Clear Daylight Dry None None

5/16/2021 13:17:00 Suspected Minor Injury 2 0 Hartford 0 WETHERSFIELD AV WYLLYS ST Angle Clear Daylight Dry None None

5/23/2021 0:31:00 Suspected Minor Injury 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to rear Clear Dark-Lighted Dry None None

10/8/2021 23:47:00 PDO 2 0 Hartford 0 WETHERSFIELD AV MAIN ST NO 3 Front to rear Clear Dark-Lighted Dry Unknown Unknown

PDO - Property Damage Only
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TO:   

FROM:   

William Agostinucci – CCMT

Andrew S. Hill 

PROJECT:  Connecticut Children’s Medical Center    PROJECT #: 20‐22173.00‐3 

RE: Revised Parking Demand Projections   

DESMAN has developed the attached projection of parking demands associated with proposed expansion 
of Connecticut Children’s Medical Center (CCMC).  

Background 

The classic methodology for assessing the needs of a healthcare  institution  is to establish the baseline 
parking occupancy for each major user group serviced by the institution and compare it to a corresponding 
activity level for the same day. Most healthcare institutions segregate their parking according to user type 
(i.e. staff, physicians, ER patients and visitors, outpatients, visitors to inpatients and others, etc.) so it is 
relatively easy  to establish  the baseline parking occupancy  for each population by performing hourly 
occupancy counts during the course of a typical busy day. The busiest hour of that day is isolated and used 
to calculate the relationship between parking demand and the driving statistic specific to each population.  

For example, the number of cars parked and associated with outpatients at the peak hour is compared 
with  the number of outpatient visits occurring  that day;  this  is expressed as a  ratio of  the number of 
parking spaces needed per visit for the day of field surveys (hereafter referred to as the “Survey Day”). 
For example, if the institution being studied reported a total of 1,000 outpatient visits during the survey 
day and there were 333 outpatient vehicles inventoried as the peak hour, the ratio would be .333 spaces/ 
daily outpatient visit1.  

This approach of tying the observed parking occupancy to a particular population or user volume statistic 
is in common practice in the parking planning industry as the relationship between the two numbers is 
typically quite stable and predictable over time2. Conversely, the relationship between parking demand 
and  a more  conventional metric  such  as  square  footage  in  a  health  care  facility  can  vary  drastically 
depending on the kinds of practices and services contained within the building. For example, Emergency 
Rooms can program a large number of patients, visitors, physicians and staff into a relatively small amount 

1 In point of fact, there would be a total of 1,000 cars driven by outpatients or their caretakers during the course of that survey 
day, but the most accumulated at the busiest hour would be roughly one‐third of the total daily volume.  

2 Note: This relationship can change over time if transportation services are introduced and/or withdrawn from the area over 
time, but the methodology accommodates this by allowing the analyst to increase or decrease the base parking ratio in proportion 
to the change in modal share. 
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of square footage where as the same amount of square footage in a Radiology Suite may only contain a 
fraction of the same number of people. Studies done of practices in medical office buildings have shown 
that the parking demand exerted by a thriving pediatrics practice can be up to five times that exerted by 
the same sized mental health services practice. In summary, a methodology that ties parking demand to 
the activity and/or population that drives it is commonly considered the most accurate and appropriate 
approach. 
 
Once the ratio between observed parking demand and a driving statistic is established, the planner must 
consider two factors:  
 

1. What was the level of activity on the Survey Day relative to activity levels during the rest of the 
year? 

2. How will activity levels change in the future? 
 
The first consideration is critical as activity on healthcare campuses can fluctuate substantially over the 
course of a typical year depending on the services and specialties contained within the institution as well 
as  the geographic  location of  the  facility. General medical/surgical hospitals  located  in suburbs  in  the 
northern United States often see their highest volumes of  inpatient admissions and outpatient visits  in 
the winter and spring  (January to April) when  flu season peaks and more  individuals seek to schedule 
elective procedures after the Christmas holidays but before summer vacation season. Urban facilities with 
large  Emergency  or  Trauma  units  report  their  highest  annual  volumes  on  summer  evenings, most 
commonly on weekends, when more accidents and incidents requiring immediate medical attention tend 
to occur.  
 
For the parking planner, this is an important consideration when designing a parking system. If conditions 
on the Survey Day were light relative to the rest of the year, the parking system may end up being too 
small  to adequately support  the  facility  in  the  future;  inversely,  if  the consultant managed  to execute 
observations on the busiest day of the year, the institution may end up investing in expense parking assets 
that sit empty and unused on all but a handful of hours, one day per year. Establishing the appropriate 
activity levels to base projections of future activity levels, and resulting peak hour parking demand, is then 
critical to ensuring an adequate, but efficient parking system. 
 
Traffic engineers have  long grappled with this  issue when  it comes  to designing roadways. A roadway 
designed to carry an average volume of traffic would be appropriately sized for half the year, but too small 
the remainder of the year, creating congestion and frustration. Inversely, the same roadway designed to 
accommodate traffic volumes at 3:00 PM on the Wednesday preceding Thanksgiving  (traditionally the 
busiest travel hour of the year in the United States) would be substantially oversized much of the year, 
resulting in the loss of land and funds which could be directed to higher, better uses.  
 
Both the traffic and parking planning industries employ an 85th percentile standard to establishing baseline 
volumes upon which to build projections of future need. In a parking study, this may require looking at 
daily bed census, number of daily outpatient visits, and the number of daily Emergency Room visits for a 
calendar year. When these are sorted out from  lowest to highest volumes, the 85th percentile  level of 
activity is typically among the top ten to fifteen busiest days each year. When the planner adopts these 
conditions  as  their  baseline  standard  (called  “Design Day”  conditions)  they  assure  that  the  resulting 
infrastructure is adequate to serve the needs of the institution on all but a handful hours, occurring on a 
handful of days throughout the year, without building dozens or hundreds of parking spaces that might 
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sit empty, but requiring financing and maintenance, save that single busiest hour of the busiest day of the 
year.  
 
Once the current Design Day conditions are established, these volumes can be applied to the demand 
ratios to project parking needs. For an analysis focused on supporting future development, the growth in 
a particular population can be layered onto the baseline Design Day activity levels to model how many 
more parking spaces will be needed at the peak hour of a typically busy day on campus.  
 
DESMAN  has used  this  approach  in  thousands of  engagements with  healthcare  institutions over our 
almost 50‐year history and has recorded the results of those studies (i.e. the developed parking demand 
ratios) into a proprietary database. DESMAN commonly uses this database to benchmark parking demand 
ratios developed for a new client to determine if the ratios being calculated are within the general range 
recorded historically for that particular type of user. If the ratio is outside the range, this cues the DESMAN 
planner  to  review  their  assumptions  and  methodology  to  confirm  an  error  was  not  made  during 
calculations. If no error is found, DESMAN analyzes the operations specific to that institution to determine 
the nature of the outlier, documents this, and then adds the ratio to the database.  
 
Most healthcare studies are triggered by an expansion or change to an existing facility, so the described 
methodology is easy to execute. In cases where a completely new facility is being established, DESMAN 
would commonly study conditions at one or more comparable campuses to develop the base demand 
ratios and  then benchmark  those  results against  comparable  facilities  in  the database as well as our 
understanding of the new program. However, due to time constraints associated with this assignment, 
demand  ratios have been  taken  from  the database and adjusted  to  reflect best practices  to produce 
projections. 
 
Driving Statistics 
 
The statistics driving parking demand  for  the new  facility were developed  in collaboration with CCMC 
personnel.  These were  grouped according  to  type of operations and  included  the  following assumed 
factors: 
 

 An average daily bed census of 145 occupied inpatient beds against a total capacity of 187 licensed 
beds. This is the driving statistic specific to projecting parking demand associated with hospital 
inpatient activity and general visitor activity. 

 A projection for 60,815 annual Emergency Room visits. This is the driving statistic used to project 
parking demand associated with Emergency Room operations. 

 An estimate of 176,427 annual Hospital Outpatient visits specific to the CCMC Hartford campus. 
This  is the driving statistic used to project parking demand associated with general Outpatient 
activity within the hospital.  

 A shared staff equal to 2,323 Full‐Time Equivalent (FTE) Hospital employees3. This is the driving 
statistic used to project parking demand associated with Hospital staffing.  

 
3 Total reported headcount was 2,602 minus 279 staff physicians and included CCMC staff associated with 282 Washington Street 
(1,636), 85 Seymour Street (26), Hartford Hospital NICU (159), Hartford Hospital Bone & Joint (51), Hartford 80 Jefferson Street 
(14) Hartford 122 Jefferson Street (7), Hartford 100 Retreat Avenue (358), and Hartford 10 Columbus Boulevard (351). All these 
individuals have parking assigned within the existing CCMC leased parking system for staff members. 
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 319 Hospital Staff Physicians which  includes 279 staff physicians and 40  residents and  fellows 
specific to 282 Washington. 

 
Parking demand ratios for Staff members and Physicians were all based on total population figures, not 
daily headcounts, and as such were not subject to adjustment from assumed Survey Day (i.e., median) to 
Design Day (i.e., 85th percentile) thresholds. 
 
The driving statistics provided as annual total volumes had to be converted into estimates of daily total 
activity before being applied to the model. To achieve this, DESMAN estimated average daily visit volumes 
for Emergency Room and Outpatient visits by dividing the annual projections by 365 days per year and 
250 days per year, respectively.  
 
The reported Average Daily Bed Census for inpatients, and the estimated daily Outpatient and Emergency 
Room  visits  derived  by  dividing  annual  projections  by  250  days/year  and  365  days/year  respectively 
represented median (50th percentile)  levels of activity. Parking  industry best practice recommends that 
activity levels equivalent to 85th percentile level of activity are used in designing parking systems. When 
expanding an existing facility, the easiest manner to determine the difference between median and 85th 
percentile levels of activities is to review historical records, which will quantify the variance. These records 
were not available for this project. In lieu of that approach, DESMAN developed an estimate of required 
adjustments through an alternate methodology. 
 
DESMAN developed assumptions regarding the variance between Median and Design Day activity levels 
for daily bed census, Outpatient and Emergency Room visits by reviewing the number of valet vehicles 
processed each day at CCMC between 10/1/2021 and 11/30/22. This statistic was determined to be a 
reasonably proxy  for overall patient and visitor activity  in  lieu of daily  statistics  for average daily bed 
census, total daily outpatient visits, and/or total daily Emergency Room visits for a one‐year cycle, which 
were unavailable.  
 
DESMAN’s analysis found that within the 14‐month span, average daily valet vehicle volumes were 154 
vehicles per day and the peak level of activity was 225 vehicles per day4. The 85th percentile daily volume 
within this period was 186 vehicles per day5, a value 21% greater than the average. Within this range, 
which represented a total of 297 operating days, only 42 days6 experienced activity levels greater than 
85th percentile, but  less  than  the peak.    For  this  analysis, DESMAN  assumed  the difference between 
average  (median)  levels of activity and design day  (i.e., 85th percentile)  level activity  for patients and 
visitors was 21% and increased averaged figures to reflect that variance. 
 
   

 
4 Recorded on Wednesday, 10/27/2021. 
 

5 Recorded on Thursday, 2/24/2022; Tuesday, 3/15/22; and Friday, 11/4/2022. 
 

6 14% of the total days of the sample, occurring randomly throughout the span. 
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Parking Demand Model Methodology 
 
Table 1: Array of Studied Parking Demand Ratios from Comparable Institutions        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

User Groups:
1

Staff Physicians ER Patients Visitors/Inpatients Outpatients

Survey Size: 0.26 0.07 0.10 0.07 0.16
0.28 0.08 0.10 0.10 0.19
0.30 0.09 0.10 0.15 0.22
0.30 0.09 0.10 0.15 0.23
0.30 0.09 0.12 0.18 0.24
0.34 0.09 0.14 0.20 0.25
0.35 0.10 0.15 0.23 0.25
0.35 0.10 0.15 0.23 0.25
0.35 0.10 0.15 0.25 0.25
0.36 0.12 0.16 0.25 0.25
0.37 0.14 0.18 0.25 0.25
0.37 0.15 0.18 0.25 0.25
0.38 0.15 0.19 0.26 0.26
0.39 0.16 0.20 0.28 0.27
0.39 0.17 0.20 0.29 0.28
0.40 0.18 0.20 0.29 0.29
0.40 0.21 0.20 0.30 0.29
0.40 0.23 0.20 0.30 0.29
0.40 0.24 0.20 0.30 0.30
0.40 0.25 0.20 0.30 0.30
0.40 0.27 0.21 0.31 0.30
0.41 0.29 0.25 0.34 0.30
0.42 0.29 0.25 0.35 0.30
0.43 0.30 0.25 0.36 0.30
0.43 0.30 0.25 0.37 0.30
0.43 0.34 0.26 0.39 0.31
0.43 0.40 0.26 0.40 0.32
0.45 0.40 0.26 0.41 0.33
0.45 0.40 0.28 0.43 0.33
0.45 0.40 0.29 0.43 0.33
0.45 0.44 0.29 0.44 0.35
0.45 0.45 0.30 0.46 0.35
0.45 0.46 0.30 0.47 0.36
0.47 0.49 0.33 0.48 0.36
0.49 0.54 0.34 0.52 0.39
0.49 0.54 0.34 0.581 0.40
0.53 0.58 0.35 0.59 0.45
0.58 0.65 0.38 0.61 0.45
0.60 0.69 0.38 0.61 0.48
0.64 0.80 0.39 0.69 0.495
0.65 0.81 0.60 0.83 0.68
0.68 0.90 0.63 1.07 0.81

43 Hospitals 0.87 0.90 0.94 1.44 0.85

Range .26‐.87 .07‐.90 .10‐.94 .07‐1.44 .16‐.85

Median 0.41 0.29 0.25 0.34 0.30

85th %ile 0.55 0.61 0.36 0.60 0.45

1. Values sorted highest to lowest for each User Group across the survey set to   show the range of values, not by study. 



  Page 6 of 11   

 

 

DESMAN identified a total of 43 studies of hospitals and medical centers conducted over the past decade 
which were considered comparable to CCMC in terms of size, composition, and geographic setting. All of 
these were sited in communities in the eastern half of the United States and roughly one‐quarter were 
located in the Mid‐Atlantic states. All the facilities used were part of a larger healthcare system.  
 
Each of the ratios in Table 1 on the prior page represents the correlation between peak hour observed 
demand at a particular facility and the corresponding activity level of population the same day. As such, 
the Median and Design Day values do not reflect annual activity on a continuum, but rather the sample 
of comparable institutions contained within DESMAN’s database.  
 
DESMAN evaluated the range of each demand ratio according to its range, median (50th percentile) value, 
and Design Day (85th percentile) value. The table on the prior page shows the range of ratios covered by 
the median or lesser values (shown in yellow) versus the ratios above the median up to the 85th percentile 
(shown in green). The values in red show studies where the calculated ratio was above the 85th percentile 
standard for the sample.  
 
If CCMC were elect to design to the median standard ratios, they would be wagering the new facility would 
rank  as  average  in  terms  of  demand  for  parking  by  a  particular  user  type  relative  to  the  other  43 
comparable institutions. If CCMC elected to apply 85th percentile (Design Day) ratios to their projections, 
the inference would be that they anticipated the parking demand would be more intense than average, 
requiring more parking spaces to support future demand.  
 
It is important to note that the preceding table ranks ratios from  lowest to highest value for each user 
group independently and not the occurrence of demand by a typical user group by site/study. In other 
words, the reader should be cautioned when reviewing this table against drawing the conclusion that one 
of the healthcare institutions studied at one point was exerting peak hour demand at a rate of .87 spaces 
per FTE, .90 space per Physician, .94 spaces per daily ER visit, 1.44 spaces per occupied bed, and .85 spaces 
per daily Outpatient visit (see lowest line on the table on the prior page). No such facility existed within 
DESMAN’s database. 
 
In point of fact, DESMAN found that individual user parking demand ratios varied from campus to campus 
and study to study. In looking at each of the 43 studies used in developing the parking demand model, 
DESMAN never encountered a situation where the ratios for each user type were all consistently below 
the median, above the median but below the 85th percentile, or all above the 85th percentile.  Instead, 
what DESMAN noted was those most institutions had one or more ratios at or below the median, several 
between the median and the 85th percentile, and occasionally one or two above the 85th percentile.  
 
To illustrate this, DESMAN isolated the 43 studies of comparable hospitals (identified as Institutions “A” 
through “NN”) and coded the demand ratios associated with each major user types (i.e., FTEs, Physicians, 
ER Patients, Visitors & Inpatients, Outpatients) according to whether those ratios fell at or below median 
levels (in yellow), above median up to 85th percentile (in green), or above 85th percentile (in red). DESMAN 
then added up these five ratios to create an ‘aggregate’ figure7 which was used to rank the institutions in 
order from the lowest to highest aggregate value. This is shown in Table 2 on the next page. 
 
   

 
7 Note: this figure was representative of nothing more that the total of all five ratios added together and represents a relative 
measure of parking need only in reference to the other 42 institutions within the pool of comparable institution studies.  
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Table 2: Ranking of Comparable Institutions According to the Aggregate         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Study # Staff Physicians ER Patients Visitors/Inpatients Outpatients Composite

A 0.30 0.10 0.10 0.23 0.25 0.98

B 0.45 0.30 0.15 0.07 0.16 1.13

C 0.47 0.09 0.20 0.15 0.25 1.16

D 0.53 0.15 0.10 0.15 0.28 1.21

E 0.37 0.09 0.14 0.30 0.36 1.26

F 0.37 0.16 0.20 0.25 0.29 1.27

G 0.45 0.14 0.20 0.25 0.25 1.29

H 0.30 0.29 0.15 0.29 0.30 1.33

I 0.35 0.15 0.20 0.23 0.40 1.33

J 0.43 0.30 0.15 0.20 0.30 1.38

K 0.43 0.18 0.16 0.48 0.19 1.44

L 0.26 0.40 0.20 0.30 0.29 1.45

M 0.43 0.08 0.20 0.40 0.35 1.46

N 0.28 0.40 0.10 0.41 0.33 1.52

O 0.40 0.27 0.20 0.30 0.35 1.52

P 0.45 0.12 0.34 0.37 0.24 1.52

Q 0.40 0.34 0.21 0.31 0.27 1.53

R 0.30 0.09 0.26 0.43 0.45 1.53

S 0.42 0.21 0.25 0.34 0.32 1.54

T 0.60 0.25 0.30 0.10 0.30 1.55

U 0.34 0.10 0.35 0.44 0.33 1.56

V 0.40 0.23 0.29 0.36 0.30 1.58

W 0.41 0.09 0.26 0.61 0.33 1.70

X 0.35 0.65 0.25 0.25 0.29 1.79

Y 0.65 0.40 0.25 0.25 0.25 1.80

Z 0.64 0.40 0.26 0.26 0.26 1.82

AA 0.45 0.54 0.25 0.30 0.30 1.84

BB 0.39 0.44 0.10 0.52 0.39 1.84

CC 0.49 0.29 0.33 0.39 0.36 1.86

DD 0.58 0.69 0.18 0.29 0.23 1.97

EE 0.45 0.10 0.38 0.59 0.45 1.97

FF 0.49 0.90 0.18 0.18 0.25 2.00

GG 0.39 0.58 0.19 0.46 0.48 2.10

HH 0.43 0.24 0.94 0.28 0.25 2.14

II 0.36 0.17 0.34 1.07 0.22 2.16

JJ 0.38 0.81 0.28 0.47 0.30 2.24

KK 0.40 0.07 0.12 0.83 0.85 2.27

LL 0.40 0.90 0.39 0.35 0.25 2.29

MM 0.35 0.54 0.63 0.61 0.31 2.44

NN 0.45 0.45 0.60 0.581 0.495 2.58

OO 0.87 0.80 0.30 0.43 0.30 2.70

PP 0.68 0.49 0.29 0.69 0.68 2.83

QQ 0.40 0.46 0.38 1.44 0.81 3.49

Range .26‐.87 .07‐.90 .10‐.94 .07‐1.44 .16‐.85 .98‐3.49

Median 0.41 0.29 0.25 0.34 0.30 1.58

85th %ile 0.55 0.61 0.36 0.60 0.45 2.28
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As the table illustrates, only institution with the lowest composite score (A) had all five ratios ranked as 
median values or lower. Every other institution carried a mix of ratios, some of which were median level 
or lower, some between the median and the 85th percentile, and occasionally one or more ratio which 
ranked about the 85th percentile. Even the institution with the highest aggregate score (QQ) had one ratio 
ranked median or below and one ratio ranked between the median and the 85th percentile. 
 
The ratios shown as 85th percentile in the table on the prior page represent that standard relative to each 
of the ranges shown for each user type, which sets a high standard for designing the parking system. In 
lay terms, it means that the designer anticipates that each user type will exert an unusually intense need 
for parking at the busiest hour of the busiest day; a level of demand in excess of what has been observed 
in the majority of existing peer institutions. If those five ratios are taken as an aggregate they would most 
closely, although not exactly, resemble the ratios recorded for the institution ranked fourth highest (NN) 
in the table on the previous page.  
 
In DESMAN’s estimate, this standard of design is conservative enough to assure that the planned parking 
supply for CCMC will be adequate to meet their needs under all anticipated conditions. Therefore, for this 
analysis, DESMAN assumed that CCMC would elect to design to the 85th percentile standard for each ratio.  
 
Modal Adjustments  
 
These demand ratios used on DESMAN’s model were developed from studying suburban medical centers 
with limited transit service and a high percentage of individuals arriving on campus via personal vehicle. 
It is our understanding that the dynamics at CCMC are very similar. To reflect this, DESMAN applied small 
modal adjustments to certain demand ratios before calculating demand. The applied modal adjustments 
reflected  the  reduction  in  each  ratio  to  reflect  current  estimated  use  of  alternative  modes  of 
transportation. Applied ratios and modal adjustments are shown in Table 3. 
 
Table 3: Applied Demand Ratios and Modal Adjustments             
 
 
 
 
 
 
Where these were applied, the adjustments were based on DESMAN estimates of trip mode, adjusted to 
meet  the  specifics of each user group. For example, DESMAN estimated  that  roughly 5% of patients, 
visitors, and staff members would come to the site be means other than a private vehicle.  DESMAN did 
not assume any reduction associated with physician demand, as it is rare when this user group elects not 
to drive themselves to and from work, even in major urban center with multiple transit options. Similarly, 
DESMAN assumed all demand associated with Emergency Room visits would be conveyed to the site via 
personal vehicle.  
 
Parking Demand Projections 
 
To determine parking need, DESMAN applied the appropriate driving statistic, adjusted to reflect Design 
Day (85th percentile) conditions where appropriate, to the 85th percentile parking demand ratio, adjusted 
to  reflect any modal  reductions,  to  render a projection of  ‘raw demand’. This projection was  in  turn 

Modal 

Range Median 85th %ile Adjustment

Inpatients  & General  Visitors 145 occupied beds .07‐1.44 0.34 0.60 spaces/ occupied bed 0.950

General  Outpatients 706 daily visits .16‐.85 0.30 0.45 spaces/ total  daily visits 0.950

Emergency Room Patients  & Visitors 167 daily visits .10‐.94 0.25 0.36 spaces/ total  daily visits 1.000

Hospital  Staff Physicians 319 physicians .07‐.90 0.29 0.61 spaces/ physician  1.000

Hospital  Staff  2,602 FTEs .26‐.87 0.41 0.55 spaces/ FTE 0.950

Parking Demand Ratios

Unit

Median

Driving StatisticUser Group
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adjusted according to a ‘supply factor’ to produce the number of spaces needed to support that particular 
user type at the peak hour on a very busy day.  
 
Supply Factors are a best practice  in planning efforts because  they engineer a  small cushion  into  the 
planned parking  supply. The application of a Supply Factor  serves  two purposes: 1)  It creates a  small 
reserve so that, even under peak demand conditions, users unfamiliar with the campus can find a parking 
space in a facility designated for their use; and 2) It creates a reserve against conditions which exceed the 
85th percentile threshold. As a general rule, Patients and Visitors are accorded a 10% cushion as they are 
least  familiar with  the  campus, whereas  Staff members who  are  attuned  to  institution’s  layout  and 
operating  rhythms  may  only  require  a  5%  reserve.  Physicians,  who  commonly  have  facilities  and 
sometimes even spaces reserved for their use, are not accorded any reserve.   
 
For this analysis, DESMAN projected that the CCMC needs a total of 2,110 total parking spaces to meet 
peak hour conditions currently, using only the median (average) statistics for daily bed census, outpatient 
volumes, and ER visits as shown in Table 3. As this table shows, if CCMC were to build a new garage today 
to capture all  the demand  from patients and visitors  it would need  to be 488 spaces plus another 45 
parking spaces for employee need exceeding the 1,424‐space supply currently provided by CCMC through 
various lease agreements.  
 
Table 3: Estimate of Peak Hour Parking Current (2022) Demand  under Median Conditions     

 
Application of adjustments to push the median (i.e., average) driving statistics to estimated Design Day 
(e.g., 85th percentile) conditions would drive total projected demand up by a net 5%, resulting in a design 
target of 636 spaces as shown in the following table. 
 
Table 4: Estimate of Peak Hour Parking Current (2022) Demand  under Design Day Conditions     
 
 
 
 
 
 
 
 
 
 
 
 

Modal 

85th %ile Adjustment Raw Demand Supply Factor Target Capacity

Inpatients  & General  Visitors 145 occupied beds 0.60 spaces/ occupied bed 0.950 82 10% 90

General  Outpatients 706 daily visits 0.45 spaces/ total  daily visits 0.950 302 10% 332

Emergency Room Patients  & Visitors 167 daily visits 0.36 spaces/ total  daily visits 1.000 60 10% 66

Hospital  Staff Physicians 319 physicians 0.61 spaces/ physician  1.000 194 0% 194

Hospital  Staff  2,323 FTEs 0.55 spaces/ FTE 0.950 1,214 5% 1,275

Parking Spaces Needed 1,852 1,957

Total  Patient/Visitor Need = 488

Total  Physician & Staff  Need = 1,469

Current Employee Supply = 1,424

Unmet Need = 45

Target Design Capacity = 533

Parking Demand Ratios

Unit

Design (85th Percentile) ProjectionsMedian

Driving StatisticUser Group

Modal 

85th %ile Adjustment Raw Demand Supply Factor Target Capacity

Inpatients  & General  Visitors 175 occupied beds 0.60 spaces/ occupied bed 0.950 99 10% 109

General  Outpatients 854 daily visits 0.45 spaces/ total  daily visits 0.950 365 10% 402

Emergency Room Patients  & Visitors 202 daily visits 0.36 spaces/ total  daily visits 1.000 73 10% 80

Hospital  Staff Physicians 319 physicians 0.61 spaces/ physician  1.000 194 0% 194

Hospital  Staff  2,323 FTEs 0.55 spaces/ FTE 0.950 1,214 5% 1,275

Parking Spaces Needed 1,945 2,060

Total  Patient/Visitor Need = 591

Total  Physician & Staff  Need = 1,469

Current Employee Supply = 1,424

Unmet Need = 45

Target Design Capacity = 636

Parking Demand Ratios Design (85th Percentile) Projections

User Group Driving Statistic Unit

85th Percentile
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The proposed expansion will add 80 new beds in a 190,000 square foot tower, but only 50 will be net new, 
as 30 of the beds are currently accounted for in the existing daily bed census8. DESMAN adjusted the net 
bed count by a 15% reduction to represent current occupancy rates.  
 
Based on historical growth patterns, DESMAN assumed  that outpatient volumes would  increase 5.6% 
annually over current activity and Emergency Room volumes would grow naturally by 1% over current 
levels, resulting in total increases of 16.8% for outpatients and 3.0% for ER patients and visitors by the 
time the tower opens (2025). 
 
The new tower has been projected to need 385 FTE new staff, which 40 are projected to be physicians. 
To reflect this, DESMAN added 40 physicians to the existing population and 345 staff members to the 
existing population. 
 
With these factors applied to current figures, the median projection showed a need for a total of 2,256 
parking spaces at CCMC when the new tower  is complete, pushing the parking garage design target to 
832 spaces as shown in the table below. 
 
 Table 5: Estimate of Peak Hour Parking Future (2025) Demand under Median Conditions     
 
 
 
 
 
 
 
 
 
 
 
 
Application of adjustments to push the median (i.e., average) driving statistics to estimated Design Day 
(e.g., 85th percentile) conditions would drive total projected demand up by a net 5%, resulting in a need 
for 2,377 spaces as shown in the following table. 
 
Table 6: Estimate of Peak Hour Parking Future (2025) Demand  under Design Day Conditions     
 
 
 
 
 
 
 
 
 
 

 
8 These are the 30 NICU beds housed within Hartford Hospital.  
 

Modal 

85th %ile Adjustment Raw Demand Supply Factor Target Capacity

Inpatients  & General  Visitors 188 occupied beds 0.60 spaces/ occupied bed 0.950 107 10% 118

General  Outpatients 825 daily visits 0.45 spaces/ total  daily visits 0.950 353 10% 388

Emergency Room Patients  & Visitors 172 daily visits 0.36 spaces/ total  daily visits 1.000 62 10% 68

Hospital  Staff Physicians 359 physicians 0.61 spaces/ physician  1.000 218 0% 218

Hospital  Staff  2,668 FTEs 0.55 spaces/ FTE 0.950 1,394 5% 1,464

Parking Spaces Needed 2,134 2,256

Total  Patient/Visitor Need = 574

Total  Physician & Staff  Need = 1,682

Current Employee Supply = 1,424

Unmet Need = 258

Target Design Capacity = 832

Median Parking Demand Ratios Design (85th Percentile) Projections

User Group Driving Statistic Unit

Modal 

85th %ile Adjustment Raw Demand Supply Factor Target Capacity

Inpatients  & General  Visitors 227 occupied beds 0.60 spaces/ occupied bed 0.950 129 10% 142

General  Outpatients 998 daily visits 0.45 spaces/ total  daily visits 0.950 427 10% 470

Emergency Room Patients  & Visitors 208 daily visits 0.36 spaces/ total  daily visits 1.000 75 10% 83

Hospital  Staff Physicians 359 physicians 0.61 spaces/ physician  1.000 218 0% 218

Hospital  Staff  2,668 FTEs 0.55 spaces/ FTE 0.950 1,394 5% 1,464

Parking Spaces Needed 2,243 2,377

Total  Patient/Visitor Need = 695

Total  Physician & Staff  Need = 1,682

Current Employee Supply = 1,424

Unmet Need = 258

Target Design Capacity = 953

85th Percentile Parking Demand Ratios Design (85th Percentile) Projections

User Group Driving Statistic Unit
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In summary, based on this methodology, the proposed parking structure will need to provide 953 parking 
spaces to accommodate all CCMC patients and visitors plus the overflow of staff and physicians that will 
not be able to find available space within the existing 1,424‐space leased system. 
 
\\ma‐dc2\studies\20‐22173.00‐3 connecticut children's medical center\reports\ccmc report_reissue 03mar2023.docx 
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Q(TEL:610-488-1020)

CALL MENU

Home (https://www.wolfehousebuildingmovers.com/)» Project (https://www.wolfehousebuildingmovers.com/project/) » Alexander Hamilton
National Memorial

Alexander Hamilton National Memorial
New York, NY/April 2008

Historic Building Moving

New York, NY / April 2008
The Alexander Hamilton National Memorial (Hamilton Grange) in New York was successfully moved by Wolfe House and Building Movers in April 
of 2008. The Hamilton Grange was Alexander Hamilton's "Sweet Country Project," the home he built for himself in 1802. This project provided a 
unique set of challenges, as the house was nestled between St. Luke's Church and an apartment building. A stone portico on the church jutted 
out in front of the Grange, requiring Wolfe House 8< Building Movers to lift the house 35 feet into the air before rolling it out over the portico onto 

https://www.wolfehousebuildingmovers.com/project/alexander-hamilton-national-memorial/ 1/3
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the street. Seven thousand pieces of cribbing and nearly two miles of chain were used to provide stable support for the house during this 
transition. After Wolfe relocated the Grange onto the street, they used their steel beam and Smartsteer™ Dolly System to move the Grange 
around the corner, down a 6% grade, and into St. Nicholas Park where it has been restored to its former beauty.

Read an article by Mental Floss on how we moved this project here (http://mentalfloss.com/article/504120/how-alexander-hamiltons-house-got- 
moved).

Watch a video of the project » (https://www.youtube.com/watch?v=qAeUlscbuVY&index=20&list=PLqMa1co72ZARo wGTvDC004Kd5zwRqiT\/)

Specs
□ Alexander Hamilton's "Country Mansion"

□ Built in 1802

□ Required 35 foot lift and slide to get out of its lot

Q Moved down a 6% grade

< Previous Project (https://www.wolfehousebuildingmovers.com/project/historic-gas-station-move-in-center-city-philly/)
Next Project > (https://www.wolfehousebuildingmovers.com/project/kreider-farms-observatory/)

Contact Us (/contact/)

HOUSE & BUILDING MOVERS
(/)
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CALL MENU

Home (https://www.wolfehousebuildingmovers.com/)» Project (https://www.wolfehousebuildingmovers.com/project/) » Brick CSX Depot 
Relocation

Brick CSX Depot Relocation
Hamilton, OH/January 2023

Hamilton, OH / January 2023
Wolfe House Movers of Indiana relocated the CSX train depot in Hamilton, Ohio as part of the city's initiative to renovate the building. The 
original 2-story triple-brick depot was built in the 1860s, and a single-story 115' building was added around 1880. The two buildings were 
separated by an additional brick section which was demolished before the move. The move took place in two stages, with the 2-story building 
relocated first, and the second one following a few weeks later. Wolfe lifted the buildings, installed Buckingham dollies under the supporting 
steel, and used the Buckingham SmartSteer® System to drive the buildings several hundred feet down the street to the new location. The city 
plans to restore the buildings to "white box" condition and lease them to community businesses.

https://www.wolfehousebuildingmovers.com/project/brick-csx-hamilton-depot-relocation/ 1/3
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Specs
□ Built Mid-1800s

□ Moved in Two Sections

□ Triple-Brick Construction

< Previous Project (https://www.wolfehousebuildingmovers.com/project/pride-of-susquehanna-riverboat-lift-for-repair/)
Next Project > (https://www.wolfehousebuildingmovers.com/project/historic-gas-station-move-in-center-city-philly/)

Contact Us (/contact/)

HOUSE & BUILDING MOVERS
(/)
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Stone House Moved Away From Road
Markleysburg, PA / May 2022

Services

Markleysburg, PA / May 2022
This 227-year-old stone house stands beside the National Pike built by George Washington and General Braddock before the Revolutionary War. 
It was known as Shaw's Tavern and was a stopping point for travelers and drovers heading west to settle Ohio and the midwest. Over the 
decades, springs under the house undermined the foundation, and the widening of the pike for motor vehicles encroached on the building till it 
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lay only 6' from the white line. Wolfe was hired to relocate the house back from the road to a new location on the same property. We excavated 
the crawlspace under the building, installed steel beams, and used hydraulic crib jacks to lift the 500-ton, 21/2-story building. We then installed 
Buckingham dollies and drove the house 150' to the new foundation.

□ Built in 1795

□ 27"-Thick Walls

□ Four Fireplaces

< Previous Project (https://www.wolfehousebuildingmovers.com/project/timber-frame-barn-lift/)
Next Project > (https://www.wolfehousebuildingmovers.com/project/smith-phillips-house-relocation/)

Contact Us (/contact/)

HOUSE & BUILDING MOVERS
(/)
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CITY OF HARTFORD  

550 MAIN STREET  
HARTFORD, CONNECTICUT 06103  

  
The Office of 

Maly D. Rosado, Council President 
   

  
                                                                                                                                                           

  
City of Hartford, CT 
Department of Development Services 
Historic Commission and Planning & Zoning Commission 
260 Constitution Plaza, 1st Fl 
Hartford, CT 06103 
 
 
May 3rd, 2023 
  
Dear Commission Members: 
 
 
I write to express my support for the proposed garage to accommodate the expansion of Connecticut 
Children’s Medical Center. 
 
LAZ and Connecticut Children’s have worked collaboratively with the Frog Hollow NRZ to come up 
with a design and proposal that addresses the concerns and needs of both the hospital and the 
neighborhood.  
 
Connecticut Children’s has also committed to relocating - not destroying - the historic homes to suitable 
nearby sites and to developing the car wash site to a mixed use building with at least 20 homes.  They will 
also emphasize local hiring through job fairs and enhance their homeownership equity and rental 
assistance programs. 
 
 
Sincerely, 
 
 
 
 
Maly D. Rosado 
City of Hartford,  
Council President  
 



 
State of Connecticut 

HOUSE OF REPRESENTATIVES 

STATE CAPITOL 
HARTFORD, CONNECTICUT 06106-1591 

 
 

 

 

 

 

 

 

 

SERVING HARTFORD AND WEST HARTFORD 

REPRESENTATIVE JAMES SÁNCHEZ 
6TH ASSEMBLY DISTRICT 

 
LEGISLATIVE OFFICE BUILDING, ROOM 4046 

CAPITOL: (860) 240-8585 
TOLL FREE: (800) 842-8267 

FAX: (860) 240-0206 
E-MAIL: JAMES.SANCHEZ@CGA.CT.GOV 

MEMBER 

ENVIRONMENT COMMITTEE 
FINANCE, REVENUE AND BONDING COMMITTEE 

EXECUTIVE AND LEGISLATIVE NOMINATIONS 
COMMITTEE 

 

May 2, 2023 
 
 
City of Hartford - Department of Development Services 
Historic Commission and Planning & Zoning Commission 
260 Constitution Plaza, 1st Floor 
Hartford, CT 06103 
 
Dear Commission Members: 
 
I am writing to express my support for the proposed garage to serve the needs of the expanded and 
updated Connecticut Children’s Medical Center.   
 
The garage is essential to serve the new patients, families, and medical staff of Connecticut Children’s 
expansion. Not only will it provide a safe and protected passage for patients and their families during a 
stressful time, it will also reduce the need for on street parking and additional traffic in the immediate 
neighborhood.  
 
Connecticut Children’s and the garage developer have worked collaboratively with the Frog Hollow NRZ 
to come up with a proposal that satisfies the desires of the NRZ. Connecticut Children’s and the 
developer have committed to relocating the historic homes to suitable nearby sites and developing the 
former car wash site into a mixed-use building with over 20 residential units. 
 
For those living on Lincoln between Broad and Washington they are providing neighbors with free parking 
on trash collection days and during inclement weather. They have also committed to emphasize local 
hiring through job fairs hosted by Connecticut Children’s, improve bicycle, pedestrian and bus access and 
enhance their homeownership equity and rental assistance programs. 
 
For these reasons, I encourage you to support their application for the proposed garage. 
 
Sincerely, 
 

 
James Sánchez    
State Representative                                                                                                                                                                                              



 
State of Connecticut 

HOUSE OF REPRESENTATIVES 

STATE CAPITOL 
HARTFORD, CONNECTICUT 06106-1591 

 
 

 

 

 

 

 

 

 

SERVING HARTFORD 

 

 REPRESENTATIVE JULIO CONCEPCIÓN  
4TH ASSEMBLY DISTRICT 

 
LEGISLATIVE OFFICE BUILDING, ROOM 1003 

CAPITOL: (860) 240-8585 
TOLL FREE: (800) 842-8267 

FAX: (860) 240-0206  E-MAIL: Julio.Concepción@cga.ct.gov  

CHAIR 

 EXECUTIVE & LEGISLATIVE NOMINATIONS COMMITTEE  
MEMBER 

FINANCE REVENUE & BONDING COMMITTEE 
MEMBER 

 TRANSPORTATION COMMITTEE 

 

May 2, 2023 

City of Hartford, CT 

Department of Development Services 

Historic Commission and Planning & Zoning Commission 

260 Constitution Plaza, 1st Fl 

Hartford, CT 06103 

 

Dear Commission Members,  

 

I am in support of the proposed parking facility to serve new patients, family and staff associated 

with the expansion and upgrades at Connecticut Children’s Medical Center. 

 

Connecticut Children’s has committed to relocating the historic homes to suitable nearby sites and 

developing the former car wash site into a mixed-use building with over 20 residential units.  

 

Concerns expressed by the Frog Hollow NRZ have been addressed and the garage proposal has the 

support of the NRZ.  Decorative mesh and facade work will be incorporated into the design to mask 

the parking facility.  5,300 square feet of activated ground floor retail/restaurant space will also be 

included in the garage, approximately 200 trees will be planted in the neighborhood, and bicycle, 

pedestrian and bus facilities will be added and enhanced. 

 

Connecticut Children’s will also emphasize local hiring through job fairs and improve 

homeownership equity and rental assistance programs 

 

 

Sincerely, 



 

 

Julio Concepción 

Connecticut State Representative 

Legislative Office Building, Room 1003  

Hartford, CT 06106 

 

 


	289Washington_ApplicationDocuments
	289Washington.pdf
	4PARCELS_AA.pdf
	15Lincoln_AA.pdf
	17Lincoln_AA.pdf
	CCMC Garage_Site Planning_Exterior Product Data.pdf
	CCMC Garage - FH NRZ Letter of Support.pdf
	Stormwater Management Report - Washington Lincoln Garage - 2023-04-06.pdf
	001 - 20220997A10_SW Report
	010 - FlySheet_Figures
	011 - Site Location Map
	Sheets and Views
	FIGURE-01


	012 - Soil Survey Map
	013 - FEMA
	014 - Fig 4 - CT Drainage Map (8x11)
	020 - App_A_FlySheets_Ex_Analysis
	021 - DR-101 Existing Drainage Analysis
	Sheets and Views
	DR-101


	022 - EX HydroCAD Report
	030 - App_B_FlySheets_Prop_Analysis
	031 - DR-201 Proposed Watershed Areas
	Sheets and Views
	DR-201


	032 - PR HydroCAD Report
	040 - App_C_FlySheets_System_Analysis
	041 - DR-301 Proposed Drainage Catchment Areas
	Sheets and Views
	DR-301


	042 - NOAA Precipitation Frequency Data Server
	043 - StormCAD Network Preview
	044 - FlexTable_ Catch Basin Table
	045 - FlexTable_ Manhole Table
	046 - FlexTable_ Conduit Table
	047 - FlexTable_ Catchment Table
	048 - FlexTable_ Outfall Table
	050 - App_D_FlySheets_Water_Qual_Calcs
	051 - DR-401 Proposed Water Quality Volume Areas
	Sheets and Views
	DR-401


	052 - 20220997A10_WQV

	ParcelDetails.pdf
	Sheet1

	2023-04-10 - LAZ Garage P&Z Graphics.pdf
	Site Plan Submission Drawings - Washington Lincoln Garage - 2023-04-06.pdf
	Sheets and Views
	20220997.A10_DET01 - C-001
	20220997.A10_DMO01 - CP-101
	20220997.A10_ERO - CE-101
	20220997.A10_UTL01 - CU-101
	20220997A10_LND01 - LP-101
	rot1

	20220997.A10_DET01 - CD-501
	20220997.A10_DET01 - CD-502
	20220997.A10_DET01 - CD-503
	20220997.A10_DET01 - CD-504
	20220997.A10_DET01 - CD-505
	20220997.A10_DET01 - CD-506
	20220997.A10_DET01 - CD-507
	20220997.A10_DET01 - CD-508
	20220997.A10_DET01 - CD-509



	C1-Traffic Study
	Summary Sheet
	1 Introduction
	2 Existing Condition
	2.1 Site of Development
	2.2 Adjacent Roadway Network
	2.3 Study Area Intersections
	2.4 Traffic Volumes, Speeds and Counts

	3 Background Traffic Conditions
	3.1 Growth Rate
	3.2 Other Developments
	3.3 Planned Roadway Improvement Projects

	4 Proposed Conditions
	4.1 Development
	4.2 Site Access and Circulation
	4.3 Trip Generation
	4.4 Trip Distribution
	4.5 Combined Volumes

	5 Analyses
	5.1 Crash Analysis
	5.2 Intersection Sight Distance Analysis
	5.3 Intersection Capacity Analysis
	5.4 Queue Analysis

	6 Conclusions & Recommendations
	20211326A20_LOC01.pdf
	Sheets and Views
	20211326A20_LOC01-LOC-01


	20211326A20_TVF01.pdf
	Sheets and Views
	20211326A20_TVF01-FIG. 2 - 2022 Existing
	20211326A20_TVF01-FIG. 3 - 2026 Background
	20211326A20_TVF01-FIG. 4A - Trip Distributions
	20211326A20_TVF01-FIG. 4B - Trip Distribution
	20211326A20_TVF01-FIG. 5 - TRIP GENERATION
	20211326A20_TVF01-FIG. 6 - 2026 Combined


	Combined.pdf
	(01) Washington at Jefferson AM
	(02) Washington at Jefferson PM
	(03) Washington at Zwieback AM
	(04) Washington at Zwieback PM
	(05) Washington at Lincoln AM
	(06) Washington at Lincoln PM
	(07) Washington at Allen AM
	(08) Washington at Allen PM
	(09) Washington at Vernon AM
	(10) Washington St at Retreat_Vernon St_20220531164525
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC
	Washington St at Retreat/Vernon St - TMC

	(11) Washington at Vernon PM
	(12) Jefferson at Seymour AM
	(13) Jefferson at Seymour PM
	(14) Retreat at Seymour AM
	(15) Retreat at Seymour PM
	(16) Maple at Retreat AM
	(17) Maple ave at Retreat Ave_20220527131344
	Maple ave at Retreat Ave - TMC
	Maple ave at Retreat Ave - TMC
	Maple ave at Retreat Ave - TMC
	Maple ave at Retreat Ave - TMC

	(18) Maple at Retreat PM
	(19) Maple at Jefferson AM (Congress)
	(20) Maple at Jefferson AM (Main)
	(21) Main St_Maple at Jefferson St_20220531164254
	Main St/Maple at Jefferson St - TMC
	Main St/Maple at Jefferson St - TMC
	Main St/Maple at Jefferson St - TMC
	Main St/Maple at Jefferson St - TMC
	Main St/Maple at Jefferson St - TMC
	Main St/Maple at Jefferson St - TMC

	(22) Maple at Jefferson PM (Congress)
	(23) Maple at Jefferson PM (Main)
	(24) Wyllys at Main AM
	(25) Wyllys at Main PM


	DesmanParkingDemandStudy
	Wolfe House & Building Movers
	Wolfe House Movers Bio
	Council Pres Maly Rosado
	Rep. James Sánchez
	St Rep Julio Concepcion



