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APPENDIX B

DEFINITIONS

II Acceptab1e was te" means garbage, refuse and othe'r so1id waste from
residential, commercial, industrial and community activities, which is
generated and collected in aggregate, including, in limited quantities,
nonburnable construction debris, tree and agricultural wastes and tires;
excepting, however, unacceptable waste as defined herein.

"Acre-foot" is a volume equal to 1,613 cubic yards. Based on Metropolitan
Council staff estimates, there are approximately 806.5 tons of waste received
at a landfill per acre-foot of landfill space used.

"Aluminum" is a light, grey nonferrous metal, typically discarded as scrap
beverage cans, house siding, cookingware and furniture.

"Cities" means statutory and home rule charter cities and towns authorized to
plan under Minn. Stat., Secs. 462.351 to 462.364.

"Collection" when referring to solid and hazardous waste means the aggregation
of solid or hazardous waste from the place where it is generated, and includes
all activities up to the time the waste is delivered to a waste facility
(Minn. Stat., Sec. 473.121).

"Commercial agriculture region" means the area currently expected to continue
in agricultural use indefinitely, as generally mapped on the Metropolitan
Council's Development Framework. When the 1985 revisions to the Development
Framework Plan are complete, it is expected that this region will be redefined
as areas eligible for or in agricultural preserves.

"Commercial solid waste" includes solid waste generated by stores, offices,
businesses, restaurants, warehouses and other nonmanufacturing activities, and
nonprocessed wastes such as office and packing wastes generated at industrial
facilities.

"Compostable yard waste" includes leaves, grass clippings and other organic
wastes from lawn and garden maintenance that can readily be transformed into a
usable soil amendment through controlled biological degradation.

"Composting" means the controlled biological decomposition of selected solid
waste in a manner resulting in a humus-like final product that can be used as a
soil amendment.

"Backyard composting" means small-scale composting of yard and garden
wastes by individual homeowners on their own property.

"Centralized composting" means composting of wastes on a larger scale, such
as at neighborhood or city-wide composting sites.

"Co-composting" is the composting of sewage sludge or septage with munici
pal solid waste.

"Corrugated containers" consist of kraft linerboard cartons with corrugated
paper, typically used to ship materials. They do not include noncorrugated
containers such as chipboard or single-ply boxes (for example, a cereal
carton). Some cartons that are heavily coated or waxed and used to ship meats
and vegetables are not recyclable, and are classified as "other organics."
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"Curbside collection" means collection, at the point of generation, of recy
clables or compostable materials.

"Construction and demolition wastes" includes bricks, wood, paving, building
materials and .rubble resulting from construction, remodeling, repair and
demolition.

"Dedicated boiler" means a boiler designed and built to burn a specific fuel
such as refuse-derived fuel or mixed municipal solid waste.

"Designation plan" means that document entitled "Hennepin County Designation
Plan" which detailed the county's proposal for the designation of waste, and
which was approved by the Metropolitan Council on Apr. 25, 1985, pursuant to
the statutory designation procedures contained in Minn. Stat., Sec. 115A.90.

"Environmentally sensitive areas" includes areas that are important from an
ecological or natural resources management standpoint. They may include, but
are not limited to, protected wetlands, floodplains and critical habitats of
endangered species. Areas specifically managed by a governmental agency or
private organization for their ecological values (for example, fish and wild
life) constitute ecologically sensitive areas as well.

"Ferrous scrap" consists of scrap iron and steel items, including steel food
and beverage cans. Iron and steel scrap is any waste material to which a mag
net adheres. Bimetal cans (ferrous cans with an aluminum top) are classified
as ferrous scrap, as is any item that is at least 75 percent ferrous by
volume. Stainless steel scrap (a shiny metal product used for its non
corrosive property and commonly found in appliances and kitchen counter tops)
is considered ferrous.

"Ferrous containers" are steel and bimetal food or beverage cans and small,
clean metal pails.

"Glass bottles and jars" consists only of glass, food and beverage containers.

"Greyhound facility" means the resource recovery facility to be constructed and
operated in Minneapolis, Minn., at the intersection of Seventh St. N. and Sixth
Av. N.

"Hazardous waste" means any refuse, sludge, or other waste material or combina
tions of refuse, sludge or other waste materials or discarded material, or a
combination of refuse or discarded materials, in solid, semisolid, liquid, con
tained gaseous form which, because of the quantity, concentration, or chemical,
physical, or infectious characteristics may (a) cause or significantly contrib
ute to an increase in mortality, or an increase in serious irreversible or
incapacitating reversible illness; or that cannot be handled by routine waste
management techniques because it (b) poses a substantial present or potential
hazard to human health or the environment when improperly treated, stored,
transported or disposed of, or otherwise managed. Categories of hazardous
waste materials include, but are not limited to, explosives, flammables,
oxidizers, poisons, irritants and corrosives. Hazardous waste does not include
source, special nuclear, or byproduct material as defined by the Atomic Energy
Act of 1954, as amended (Minn. Stat., Sec. 116.06, subd. 13).
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"Identified recoverable materials" or "identified recyclables" means materials
that can be separated from solid waste and recovered for reuse in their orig
inal form or for use in manufacturing, and which have been identified in the
Council's solid waste guide.

"Industrial solid waste" is solid waste resulting from industrial processes and
manufacturing. It does not include hazardous wastes.

"Land disposal" means the depositing of waste materials in a sanitary landfill.

"Land disposal facility" means a waste facility permitted by the Minnesota
Pollution Control Agency that is designed or operated for the purpose of
disposing of waste on or in the land.

"Land disposal site capacity" means the volume of space that is permitted to be
filled at a land disposal site.

"Leachate" is water that has percolated through, or has been in contact with,
solid wastes and contains waste contaminants removed from the solid wastes.

"Local governmental unit" means any municipal corporation or governmental sub
division other than a metropolitan county located in whole or part in the
Metropolitan Area, authorized by law to provide for the processing of solid
waste (Minn. Stat., Sec. 473.802).

"Market development" means the location and facilitation-of economic markets
for materials, substances, energy or other products contained within or derived
from waste (Minn. Stat., Sec. 473.842, subd. 2).

"Mass-burn incinerator" means a solid waste combustion facility that is
designed to burn unprocessed mixed municipal waste.

"Metropolitan Area" or "region" means the area over which the Metropolitan
Council has jurisdiction, including the counties of Anoka, Carver, Dakota,
Hennepin, Ramsey, Scott and Washington (Minn. Stat., Sec. 473.121).

"Metropolitan counties" or "counties" refers to the seven counties of Anoka,
Carver, Dakota, Hennepin, Ramsey, Scott and Washington~

"Metropolitan Council" or "Council" means the Metropolitan Council established
by Minn. Stat., Sec. 473.121.

"Metropolitan Urban Service Area" is the portion of the Metropolitan Ar'ea in
which urban development or redevelopment exists or is planned.

"Mixed municipal solid waste" means garbage, refuse, and other solid waste from
residential, commercial, industrial and community activities that is generated
and collected in aggregate, but does not include auto hulks, street sweepings,
ash, construction debris, mining waste, sludges, tree and agricultural wastes,
tires, and other materials collected, processed and disposed of as separate
waste streams (Minn. Stat., Sec. 115A.03, subd. 21).

"Mixed wastepaper" consists of all short- and long-fiber papers that can be
repulped. It includes printing, writing and-computing papers, magazines, food
cartons, envelopes, grocery sacks, and other commercial and residential waste
fiber. It does not include items contaminated by other materials such as metal
(orange juice cans), plastics (window envelopes), wax (milk carton) or
other nonpaper materials, or wastepaper contaminated by food wastes.
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"Mulching i, means the use or placement of grass clippings or other organic mate
rials over a lawn or garden so as to improve conditions for vegetative growtho

"Municipality" means a city created by or pursuant to state law.

"Newspaper" consists of printed, groundwood newsprint, including glossy adver
tising inserts and Sunday-edition magazines.

"Organized collection" means a solid waste collection system wherein overlap of
a) collection service areas and b) types of collection services is prevented or
controlled. The organizing body may be public or private, and may exert its
control by directly providing the collection service or by contracting for
collection services.

"Other inorganics" consist of other noncombustible, nonmetallic material such
as rocks and ceramics.

"Other nonferrous" consists of metals such as copper, brass, zinc and lead.

"Other organics" consists of combustible and compostable waste not otherwise
categorized. They include food waste, plastics, rubber, textiles, leather, and
paper that is not repulpable, as well as small quantities of other materials so
mixed as to not be recyclable.

nparticipation rate" is the percent of eligible waste generators who regularly
participate in a given abatement program within a specified geograph~c area.

"Percolation" refers to the movement of a liquid through a porous substance,
that is, rainwater moving through solid waste in a landfill.

"Processed waste" means mixed municipal solid waste that has a) yard wastes and
identified recoverable materials removed and b) been subject to a process that
oxidizes part or all of its organic component or any other process resulting in
an organically stabilized material 0

"Processible waste" means waste materials that can be source separated or other
wise reclaimed for their material or fuel value. Waste materials that cannot
be source separated or reclaimed because of emergency situations will not be
considered processible waste.

"Pyrolysis" is the physical and chemical decomposition of organic matter
brought about by the action of heat in the absence of oxygen.

"Reasonably available technologies" are state-of-the-art technologies that have
been applied at a commercial scale and could be implemented in a cost-effective
manner.

"Recovery rate" is the percent of material identified and available for waste
reduction or source separation that is actually recovered through a specific
abatement program.

"Recyclables" means materials that can be readily separated and used or reused
as a substitute for raw materials. They include, but are not limited to,
paper, glass, metals, automobile oil and batteries.
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"Refuse-derived fuel (RDF)U means the fraction of processed municipal waste
that is shredded and can be used as fuel in a boiler; it consists of lighter
weight materials, such as paper products, with metals, glass and other noncom
bustible materials removed.

IIResidential solid waste" means the garbage, rubbish, trash and other solid
waste resulting from normal household activities.

"Residuals" means waste materials left after recovery of recyclables and proc
essing of remaining wastes:

"Resource conservation ll means reducing the amounts of solid waste that are gen
erated, reducing overall resource consumption, and using recovered resources.

"Resource recovery" means the reclamation for sale or reuse of materials, sub
stances, energy or other products contained within or derived from waste.

"Resource recovery facility" means a waste facility established and used pri
marily for resource recovery.

"Sanitary landfilling" is a method of disposing of solid waste on land without
creating nuisances or hazards to public health or safety, by confining the
waste to the smallest practical areas, reducing it to the smallest practical
volume, and covering it with a layer of earth at the end of each day's opera
tion or more frequently if necessary.

"Secondary materials" are the marketable or usable products derived from solid
or hazardous waste through processing or separation.

"Septage ll means those solids and liquids that are removed during periodic
maintenance of a septic tank, as defined in Minnesota Pollution Control Agency
rule WPG40 (6MCAR 4.8040).

IISewage sludge" means the solid and associated liquids in municipal wastewater
that are encountered and concentrated by a municipal wastewater treatment plant
for disposal at a sewage sludge disposal facility. Sewage sludge does not
include sludge incinerator residues and grit, scum and screenings removed from
other solids during wastewater treatment.

IIS 0 1i d waste" is garbage, refuse and other di scarded so1id materi a1s. It
includes solid waste materials resulting from industrial, commercial and agri
cultural operations, and from community activtties. Solid waste does not
include animal waste used as fertilizer; earthen fill, boulders, rock and other
materials normally handled in construction operations; solids or dissolved mate
rial in domestic sewage or other significant pollutants in water resources,
such as silt, dissolved or suspended solids in industrial wastewater effluents;
dissolved materials in irrigation return flows; or other common water pollu
tants (Minnesota Pollution Control Agency, Solid Waste Regulation No.1).

"Solid waste management" means the systematic administration of activities that
provide for the collection, source separation, storage, transportation, trans
fer, processing, treatment and disposal of solid waste.

IISource separation" means separation of recyclable or compostable materials by
the waste generator prior to collection.
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IISpec ial wastes ll are nonhazar.dous wastes that are not classified as mixed muni
cipal solid waste. They include, but are not limited to, construction debris,
ash, street sweepings, mining waste, sludges, tree and agricultural wastes, and
tires.

IIStorage ll or IIholding ll means containment of solid or hazardous waste, in an
approved manner, after generation and before collection for ultimate recovery
or disposal ..

IITransfer station" means an intermediate waste facility in which solid or haz
ardous waste collected from any source is temporarily deposited to await trans
portation to another waste facility (Minn. Stat., Sec. 115A.03, subd .. 3).

IITransfer stations ll means the facilities for receiving waste at the following
locations:

Hopkins: , At the northwest corner of the County Bureau of Public Service
facility which is west of County Rd. 18, south of Third St. S.~

east of Sixth Av. S. and north of Fifth St. S.

Bloomington: East of James Av .. S.. , immediately northeast of the intersection
of W. 96th St. and Humboldt Av. S., and south of the railroad
spur track.

Brooklyn
Park: An approximately 12-acre site northwest of the intersection of

1-94 and Hwy. 169 and immediately west of Winnetka Av. N.

Minneapolis
South: North of E.. 29th St., west of 21st Av. S. and south of the

railroad tracks on a site now used as a transfer station by the
city of Minneapolis.

"Unacceptable waste" means:

1. Unacceptable Waste at Transfer Stations: Unacceptable waste at the
transfer stations includes, but is not limited to, hazardous waste as
defined in Minn. Stat., Sec. 116.06, subd .. 13 (1984), as amended, and the
Resource Recovery Act, 42 U.S.C. 6903 (5); hazardous waste of any kind or
nature, such as explosives, radioactive materials, cleaning fluids,
crankcase oils, cutting oils, paints, acids, caustics, poisons, drugs or
other material that would be likely to pose' a threat to health or public
safety, or cause injury to or adversely affect the operation of the
transfer stations; pathological and biological wastes; ashes; foundry sand;
sanitary sewage and other highly diluted water-carried materials or
substances; sludges, including sewage sludge and septic and cesspool
pumpouts; human and animal remains; auto hulks and other motor vehicles,
including such major motor vehicle parts as transmissions, rear ends,
springs and fenders; agricultural and farm machinery and equipment; liquid
wastes; large quantities of nonburnable demolition debris; street
sweepings; mining waste; construction debris, trees, agricultural waste
and tires in exc~ss of the quantities allowed as acceptable waste; and
waste that was generated outside of the county.
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2. Unacceptable Waste at the Greyhound Facility: Unacceptable waste at the
Greyhound facility includes unacceptable waste at transfer stations and, in
addition thereto, the following: incinerator residue; human waste;
automobile and small vehicle tires to the extent the air emission criteria
applicable to the Greyhound facility are violated by their combustion;
marine vessels and major parts thereof; transformers; trees and lumber more
than six feet long or one foot in diameter; nonburnable construction
material; demolition or other construction debris; any materials which, if
processed at the Greyhound facility, would cause the bottom ash produced at
the Greyhound facility to be classified as hazardous waste; and waste that
was generated outside of the county. .

"Unprocessed mixed municipal solid waste" means mixed municipal solid waste
from which yard waste and identified recoverable materials have not been
excluded and which has not been subject to a process which oxidizes part or all
of its organic component or any other process resulting in an organically
stabilized residue.

"Unprocessible waste" means waste materials that cannot be source separated or
otherwise reclaimed for their material or fuel value.

"Waste flow designation" means a requirement by a waste management district or
county that all or any portion of the solid waste that is generated within its
boundaries or any service area thereof and is deposited within the state be
delivered to a resource recovery facility identified by the district or county
(Minn. Stat., sec. 115A.81, subd. 2).

"Waste district" means a geographic area extending into two or more counties in
which the management of solid waste is vested in a special district established
pursuant to provisions of the Waste Management Act (Minn. Stat., Sec. 115A.03,
subd. 32).

"Waste facility" means all property real or personal, including negative and
positive easements and water and air rights, that is or may be needed or useful
for the processing or disposal of waste, except property used primarily for the
manufacture of scrap metal or paper. Waste facilities include but are not
limited to·transfer stations, processing facilities and disposal sites and
facilities.

"Waste management" means activities that are intended to affect or control the
collection, processing and disposal of wastes.

"Waste reduction"is the process of reducing the amount of solid waste gener
ated. It includes product reuse, increased product life, reduced material use
in product design, and decreased consumption of products. It also includes
activities such as mulching/backyard composting of yard waste.

"Windrow" means a method of centralized composting whereby materials are placed
in long rows and periodically turned.

"Wooden waste" consists of waste generated from tree trimming or cutting of
trees, and discarded lumber. The following items are included: tree trimmings
and shavings (wood chips), discarded lumber from home or commercial construc
tion sites, and other miscellaneous wooden wastes.

I

"Yard waste" means leaves, grass clippings or other organic material created as
a result of lawn and garden maintenance.





APPENDIX C

ORDINANCE NUMBER TWELVE

SOLID WASTE DESIGNATION ORDINANCE

FOR

HENNEPIN COUNTY

DEPARTMENT OF ENVIRONMENT AND ENERGY

ADOPTED BY THE

HENNEPIN COUNTY BOARD OF COMMISSIONERS

OF HENNEPIN COUNTY, MINNESOTA

ON DECEMBER 10, 1985

IN ACCORDANCE WITH

MINNESOTA STATUTES, SECTIONS 473.811 and 115A.86





ORDINANCE NUMBER TWELVE
SOLID WASTE DESIGNATION ORDINANCE

FOR HENNEPIN COUNTY

TABLE OF CONTENTS

. PAGE

SECTION I

SECTION II

DEFINITIONS.
Subsection 1.
Subsection 2.
Subsection 3.
Subsection 4.
Subsection 5.
Subsection 6.
·Subsection 7.
Subsection 8.
Subsection 9.

'Subsection 10.
Subsection 11.
Subsection 12.
Subsection 13.
Subsection 14.
Subsection 15.
Subsection 16.
Subsection 17.
Subsection 18.

DESIGNATION
Subsection 1.
Subsection 2.
Subsection 3.
Subsection 4.

Subsection 5.

"Acceptable Waste" • • • • •
"County" • • • • • • • • • •
"County Board" • • • • • • •
"Department" • • • • • • • •
"Des igna ted Was te" • • • • •
"Designation" •••••••
"Designation Plan" • • • • •
"Effective Date" • • • • • •
"Facility" •.••••••••
"Greyhound Facility". •
"Hauler" • • • • • • • • • •
"Hazardous Waste" •••••
"Person" • • • • • • • • • •
"Special Fee" •••••••
"Tipping Fee" •••••••
"Transfer Stations" ••••
"Unacceptable Waste" • • • •
"Waste" ••••••••••

Application of Ordinance • •
Designation • • • • • • • •
Exceptions • • • • • • • • •
Suspension of Designation
Requirement • • • • • • • •
Restricted Access to Hopkins
Transfer Station • • • • • •

2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3 .
4
5

5
5
5

6

6

SECTION III LICENSES
Subsection 1. Licenses Required · · · • •
Subsection 2. Guidelines • · • · • • · · •
Subsection 3. Lettering · • • · • • · · •
Subsection 4. Equipment • • • • • • • · •
Subsection 5. Title to Waste · • • · · · •
Subsection 6. Indemnification of County
Subsection 7. Insurance · · · · · · • · ·Subsection 8. Reports . · • • · • • · • ·Subsection 9. Complianc~ with State Laws ·Subsection 10. Licenses not Transferable
~ubsection 11. Licensing Procedures · · · ·

7
7
7
7
8
8
8

10
10
10
10

SECTION IV DELIVERY OF WASTE
Subsection 1. Delivery of Waste •••••
Subsection 2. Delivery Conditions •• ••
Subsection 3. Monthly Invoices to Haulers;

Payments • • • • • • • • • •

i

12
12

13



Subsection 4.

Subsection 5.
Subsection 6.
Subsection 7.

Subsection 8.

Payments by Persons other
than Haulers • • • • e • • 0

Street Cleanup Charges • • •
Weighing at Facility ••••
Duty to Accept Designated
waste; Failure to Accept
Designated Waste at
Facility • • • • • 0 • • • •

Acceptance of Acceptable
Waste from Other Counties

PAGE

14
14
14

14

15

SECTION V TIPPING FEES AND SPECIAL FEES
Subsection 1. Payment . • • • • • · • • 0 15
Subsection 2. Establishment of Fees • ., • 15

SECTION VI VIOLATIONS AND PENALTIES
Subsection 1. Remedies Cumulative · • 0 0 16
Subsection 2. Misdemeanor · · • • • • • • 16
Subsection 3. Injunctive Relief · · · • · 16
Subsection 4. Costs and Special

Assessments · · • • It II • " 16
Subsection 5. Orders and Notices · · • • • 16
Subsection 6. Citations .

17· • • • • • e · e

Subsection 7. Suspension of License · · · 18
Subsection 8. Summary Suspens ion o·f

License " • El · • • • • <l Ii) 19
Subsection 9. Suspension of Licenses,

Reinspection 1I III e 0 0 • 0 El 19
Subsection 10. Revocation of Licenses · · 0 20
Subsection II. Hearings . · · • · • " () " 0 20

SECTION VII GENERAL TERMS
Subsection 1. Each Person's Obligations

Unconditional III e e 0 0 e 0 22
Subsection 28 Separability e · (!l • " 0 0 0 23
Subsection 3. Provisions Are Accumulative 23
Subsection 4. No Consent • • • " • " e e · 23
Subsection 5. Statement of Non-Liability • 23
Subsection 6. Effective Date • e · · • • III 23

ii



C-l

ORDINANCE NUMBER n~ELVE

SOLID WASTE DESIGNATION ORDINANCE
FOR HENNEPIN COUNTY

An ordinance regulating the flow of solid waste in
Hennepin County, Minnesota; defining the geographic area and the
types and quantities of solid waste subject to designation;
specifying the point or points of delivery of the solid waste;
requiring that the designated solid waste be delivered to the
specified point or points of delivery; establishing procedures and
p~inciples to be followed by the County in establishing and
amending rates and charges at the designated facility; excepting
from the ordinance certain materials; and stating additional
regulations governing waste collectors and other 'matters.

WHEREAS, the Waste Management Act of 1980 (Minnesota
Statutes, Sections llSA.Ol to llSA.72, a~ amended) and Minnesota
Statutes, Sections 473.801 to 473.834, as amended (collectively
the "Act II), require the County to seek to abate the need for land
disposal of solid waste; and

WHEREAS, it is the desire of the County to reduce the
volume of solid waste generated in the County that is being
deposited in landfills and to recover the energy resources
contained in such solid waste; and

. WHEREAS, the County has entered ·into a contract for the
design, construction· and operation of a large scale solid waste
resource recovery facility in the County (the Greyhound Facility),
for the purposes of (1) disposal of residential, commercial and
industrial solid waste, thereby reducing the volume of solid waste
being deposited in landfills, and (2) recovery of materials and
energy from solid waste for resale; and

WHEREAS, in order to finance and operate the Greyhound
Facility, the County must have assurance that sufficient
quantities of Designated Waste will be delivered to the Facility;
and

WHEREAS, the County is authorized to designate a resource
recovery facility at which all or any portion of the solid waste
generated within the County must be delivered pursuant to
Minnesota Statutes, Section 473.811, subd. 10, and Sections
llSA.aO, et seq.; and

WHEREAS, the County has evaluateo the benefits of
designating a resource recovery facility for required use and
found that such a facility will serve public purposes and welfare
by conserving and recovering resources, furthering wast~

management plans and policies, reduc~ng the need for land disposal
of solid waste and further finds that the required use of the
facility is necessary for the financial support of the facility,
and no less restrictive method will assure an adequate reliable
supply of waste; and
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WHEREAS, the County has adopted a comprehensive solid
waste master plan which includes a plan for designation approved
by the Metropolitan Council as required by Minnesota Statutes,
Section 115A.84; and

WHEREAS, the County has complied with the procedures
established for designating a facility for required use under
Minnesota Statutes, section lISA. as; and

WHEREAS, the County is authorized to implement designation
by this Ordinance pursuant to Minnesota Statutes, section 11SA.86;

NOW, THEREFORE, the County Board of Hennepin County,
Minnesota, does ordain:

SECTION I. DEFINITIONS

The terms defined in this Sec·tion shall, for all purposes
of this Ordinance, have the meanings herein specified, unless the
context clearly otherwise req~ires:

Subsection 1. "Acceptable Waste" shall mean garbage,
refuse, and other solid waste from residential, commercial,
industrial and community activities which is generated and
collected in aggregate, including, in limited quantities, non
burnable construction debris, tree and agricultural wastes and
tires; excepting however, Unacceptable Waste as defined herein.

Subsection 2. "County" shall mean Hennepin County,
Minnesota.

Subsection 3. "County Board" shall mean the Hennepin
County Board of Commissioners and their authorized representatives.

Subsection 4. "Department" shall mean the County's
Department of Environment and Energy.

Subsection 5. "Designated Waste" shall mean "mixed
municipal solid waste" as defined in Minnesota Statutes, Section
lISA.03, subd. 21, which means garbage, refuse, and other solid
waste from residential, commercial, industrial and community
activities which is generated and collected in aggregate, but does
not include auto hulks, street sweepings, ash, construction
debris, mining waste, sludges, tree and agricultural wastes,
tires, and other materials collected, processed and disposed of as
separate waste streams; excepting, however, Unacceptable Waste as
defined herein.

Subsection 6. "Designation" shall mean the requjrement
contained in Section II her~in, that all of the Designated Waste
that is generated within the County's boundaries, as required by
State law, be delivered to one of the Transfer Stations, or, if
permitted by the County, to the Greyhound Facility.

2
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Subsection 7. "Designation Plan" shall mean that document
entitled "Hennepin County Designation Plan" which detailed the
County's proposal for the Designation of waste, and which was
approved by the Metropolitan Council on April 25, 1985, pursuant
to the statutory designation procedures contained in Minnesota
Statutes, Section ll5A.90.

Subsection 8. "Effective Date" shall mean the date fro~

and after which Designated Waste must be delivered to the
Facility, as specified in Section VII, Subsection 6 hereof.

Subsecti6n 9. "Facility" shall mean the Greyhound
Facility and the Transfer Stations.

Subsection 10. "Greyhound Facility" shall mean the
. resource recovery facility to be constructed and operated in
Minneapolis, Minnesota, at the intersection of Seventh Street
North and Sixth Avenue North, as more fully shown on Exhibits A
and A-I hereto.

Subsection 11. "Hauler" shall mean a collector or
transporter of Designated Waste licensed under section III hereof.

Subsection 12. "Hazardous ~V'aste" has the meaning given to
it in Minnesota Statutes,· Section 116.06, subd. 13, and in the
Federal Resource Conservation and Recovery Act (42 U.S.C. Section
6903(5)), and in regulations promulgated pursuant to either of the
foregoing, as any of which may be amended from time to time.

Subsection 13. "Person" shall mean any individual,'
corporation, partnership, joint venture, association, trust,
unincorporated association, or government or any agency or
political subdivision thereof, including, without limitation,
landfill operators, Designated Waste generators and Haulers in the
County.

Subsection 14. "Special Fee" shall mean the charge
payable by any PersQn to the County for the disposal of certain
special waste including special fees for Waste delivered by
Persons other than Haulers.

Subsection IS. "Tipping Fee" shall mean the charge
payable by each Person under Section V of this Ordinance to the
County for the disposal of Waste.

Subsection 16. "Transfer Stations" shall mean the
facilities for receiving Waste at the following locations:

, :

Hopkins: at the northwest corner of the County
Bureau of Public Service facility which is
west of Coun ty Road 18, south of. 'Third
Street South, east of Sixth Avenue South
and north of Fifth Street South. [See
Exhibit,B for a map showing the location.]

3
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Brooklyn Park:

Minneapolis
South:

Subsection 17.
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east of James Avenue South, immediately
northeast of the intersection of West 96th
Street and Humboldt Avenue South, and south
of the railroad spur track. [See Exhibit C
for a map showing the location.]

an approximately 12 acre site northwest of
the intersection of 1-94 and Highway 169
and immediately west of Winnetka Avenue
North. [See Exhibit D for a map showing
the location.]

north of East 29th Street, west of 21st
Avenue South and south of the railroad
tracks on a site now used as a transfer
station by the City of Minneapolis. [See
Exhibit E for a map showing the location.]

"Unacceptable Waste" shall mean:

(a) Unacceptable Waste at Transfer Stations: Unaccept
able Waste at the transfer stations includes, but is
not limited to, hazardous waste as defined in
Minnesota Statutes, Section 116.06, subd. 13 (1984),
as amended, and the Resource Conservation and
~Recovery Act, 42 U.S.C~ 6903 (5); hazardous waste of
any kind or nature, such .as explosives, radioactive
materials, cleaning fluids" crankcase oils, cutting
oils, paints, acids, caustics, poisons, drugs, or
other material that would be likely to pose a threat
to health or public safety, or cause injury to or
adversely affect the operation of the transfer
stations; pathological and biological wastes; ashes,
foundry sand; sanitary sewage and other highly
diluted water-carried materials or substances; all
sludges, including sewage sludge and septic and
cesspool pumpouts; human and animal remains; auto
hulks and other motor vehicles, inclUding such major
motor vehicle parts as transmissions, rear-ends,
springs and fenders; agricultural and farm machinery
and equipment; liquid wastes; large quantities of non
burnable demolition debris; street sweepings; mining
waste; construction debris, trees, agricultural waste
and tires in excess of the quantities allowed as
Acceptable Waste; and waste which was generated
outside of the County unless accepted by the Cqunty
pursuant to Section IV, Subsection 8.

(b) Unacceptable Waste at the Greyhound Facility:
Unacceptable Waste at the Greyhound Facility includes
Unacceptable Waste at Transfer Stations and, in
addition thereto, the following: incinerator
residue, human waste, automobile and small vehicle

4
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tires to the extent the air emission criteria appli
cable to the Greyhound Facility are violated by their
combustion, marine vessels and major parts thereof,
transformers, trees and lumber more than six feet
long or one foot in diameter, nonburnable
construction material, demolition or other construc
tion debris, any materials which if processed at the
Greyhound Facility would cause the bottom ash
produced at the Greyhound Facility to be classified
as hazardous waste, and waste which was generated
outside of the Couqty unless accepted by the County
pursuant to Section IV, Subsection 8.

Subsection 18. "Waste" shall mean all solid waste
delivered or caused to be delivered to the Facility by any Person.

SECTION II. DESIGNATION

Subsection 1. Application of Ordinance •. This Ordinance
shall govern the transportation and disposal of all Designated
Waste generated or disposed of within the County, as required by
State law, and all Persons engaged in transportation or disposal
of Designated Waste within the County.

Subsection 2. Designation. On and after the Effective
Date all Designated Waste generated within the County, as required
by State lawt must be delivered to on~ of the Transfer Stations
or, if permitted by the County, to the Greyhound Facility and may
not be delivered to any other disposal site except as provided in
subsections 3 and 4 herein and in section IV, subsection 7. The
County may from time to time designate additional Facilities.
This subsection 2 is binding on all Persons.

Subsection 3. Exceptions. The following materials shall
be exempt from Designation:

(a) Materials that are separated from solid waste and
recovered for reuse in their original form or for use
in manufacturing processes, as provided in Minnesota
Statutes, Section llSA.83.

(b) Materials processed at another resource recovery
facility, provided that:

1. Such facility was in operation at the time of
approval by the Metropolitan Council of the
County's Designation Plan, on April 25, 1985;

2. Such materials shall be exempt only at the
processing capacity of such other fadility in
operation at the time of approval of the
Designation Plan;

S
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3. The owner of such facility shall provide
documentation to,the Department within 30 days
following a written request to do so by the
Department, substantiating the following: the
existence of the facility at, the time of
Designation Plan approval; the amount of
materials processed at the facility at that
time; that the facility remains in operation,
and such other information as the Department may
r~quire.

(c) Waste excluded from the County's designation by
Metropolitan Council Action on April 25, 1985, but
only so long as, and only to the extent that, such
exclusions remain in effect and the excluded facility
is operational and the waste is delivered' to the
excluded facility.

(d) Materials otherwise subj'ect to Designation for which
negotiated contractual arrangements with the County
exist that will require and effect the delivery of
the waste to the Facility for the term of the
contract; provided that this exception shall apply
only during the term of such contract and only while
there is no default thereunder.

(e) Materials which the Department determines on a
case-by-case basis should be exempt for reasons' of
public health and safety, under such ponditions as
the Department may specify. The Department shall
make its determination based upon written applica
tion. At its option, the Department may convene an
informal hearing with the applicant to consider the
application.

Subsection 4. Suspension of Designation Reguirement. The
County, by resolution of the County Board, may suspend the
Designation requirement of subsection 2 of this Section at any
time. If the County suspends the Designation requirement of
subsection 2 of this Section, no Person may deliver any waste to
the Facility unless in accordance with the County resolution or
until such time as the County reinstates the Designation
requirement. This provision does not relieve any Person of any
obligation to'comply with all other applicable federal, state or
local laws or ordinances. The County will provide reasonable
notice of any suspension and subsequent reinstatement of the
Designation requirement to Haulers, municipalities, and landfill
operators in the County.

Subsection 5. Restricted Access to Hopkins Transfer
Station. Haulers depositing Waste at the Transfer Station at
Hopkins are prohibited from using the following streets for direct
ingress or egress from the Transfer Station:

6
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(a) 5th Street So~th between 6th Avenue South and County
Road 18, and

(b) 2nd Avenue South between 5th Street South and 7th
Street South, and

(c) Lincoln Drive from West 7th Street to Maloney,Avenue,
and Washington.Avenue from Maloney Avenue to West 3rd
Street.

SECTION III. LICENSES

Subsection l~ Licenses Required. On an~ after the
Effective Date, each Person engaged in, and each truck or other
conveyance used in, the business of collecting or transporting
Designated Waste within the County must have a valid license
issued by the County. Annual fees as set by County Board
resolution shall be charged for each ·license. It shall be a
condition of the license that the Hauler complies' with all
requirements set forth in s~bsections 2 through 11 hereof.

Subsection 2. Guidelines. All Haulers shall operate
within the guidelines as set forth in the license. All guidelines
shall be established or modified by County Board resolution.

Subsection 3. Lettering. The Hauler's name or firm name,
together with his telephone number, shall be printed or painted in
legible letters, not less than 3 inches in height, on both sides
of all trucks and conveyances used to collect or transport Solid
Waste within the County. In addition, each ~uch truck and
conveyance shall have affixed to both sides evidence of its
license with the County, as specified by the license.

Subsection 4. Equipment. All equipment used for
collection and transportation of Solid Waste for delivery pursuant
to this Ordinance shall be enclosed or securely covered with no
open loads permitted, shall be kept free of leaks and in good
repair and safe operating condition and shall comply with all
regulations which may from time to time be enacted by resolution'
of the County Board. Each vehicle for which a license is applied
for or which is licensed shall be subject to inspection by the
County at the annual renewal date and at all reasonable times;
provided that no annual inspection by the County shall be required
if evidence is submitted to the County of an inspection of the
vehicle which is satisfactory to the County and which was
conducted by a municipality within the County within the prior
twelve months. The County or other entity receiving the Waste at
the Facility may reject any delivery of Waste delivered by
equipment in violation of this subsection 4. Each Haule~ shall
maintain with the County such information concerning equipment of
each Hauler as may be reasonably requested from time to time by
the County, including identification of each vehicle operating
within the County.

7
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Subsection 5. Title to Waste. Each Hauler shall be
deemed to have title (ownership) to all Waste delivered to the
Facility pursuant to this Ordinance and·will defend, indemnify and
hold the County harmless from any and all claims of ownership
brought against the County with respect to said Waste which may
affect the clear title of the County to said Waste'at the time of
its acceptance by the County. Each Hauler shall retain all
rights, title (own~rship) and responsibility with respect to Waste
until such time as the Waste is delivered to the Facility, dumped
into or (as provided below) adjacent to the receiving pits of the
Facility and accepted by the County. The County may, for purposes
of inspection, require that the Waste be deposited next to the
receiving pits for transfer to the pits by the County. When the
Waste is deposited at the Facility.and accepted QY the County as
Designated Waste all rights and title (ownership) with respect
thereto shall thereupon be transferred from each Hauler to the
County, except to the extent the County subsequently rejects
previously accepted Waste as Unacceptable Waste as provid~d in
Section IV, subsection 4. For purposes of this subsection 5 the
term "County" shall mean either the County or any other entity
receiving the Was~e at the Facility.

Subsection 6. Indemnification of County. Each Hauler
shall take all precautions necessary to protect the public against
injury and shall defend, indemnify and save the County harmless
from any liability, claims, damages, costs, judgments, expenses
and claims of damages that may arise by reason of any tort claim
for bodily or personal injury, disease or death or damage to 0

property resulting directly or indirectly from an act or omission
of the Hauler, its agents, employees, or independent contractors,
including, but not limited to, damages and claims of damages
caused by Unacceptable Waste, hot loads delivered by such Hauler,
fires or explosions caused by hot loads after delivery, driver
caused damage to any part of the Facility and the cost of cleanup
of Waste contaminated by such Hauler, and against any and all
claims, liens and claims of liens for labor performed or material
furnished incident to the performance by such Hauler of its
obligations under this Ordinance. Each Hauler shall also defend,
indemnify and save the County harmless from and against all
liabilities, .losses, damages, costs and expenses (including
attorneys'fees and expenses of the County), causes of action,
suits, claims, demands and judgments of any nature arising from
violation of this Ordinance by such Hauler.

Subsection 7. Insurance. Each Hauler shall obtain and
furnish to the County evidence of all insurance required under
this subsection, covering all vehicles to be used and all
operations to be performed by each Hauler, its subcontractors and
independent contractors under this Ordinance. Such insurance may
be provided by each Hauler and separately by the indivi~ual

subcontractors and independent contractors; or, in the .
alternative, each Hauler may furnish evidence of such insurance
covering itself as well as all of its subcontractors and
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independent contractors as additional insureds. Existence of the
insurance required herein shall be established by furnishing
certificates of insurance issued by insurers duly licensed within
the State of Minnesota, in force on the date of commencement of
any performance under this Ordinance, and continuing for a policy
period of at least one (1) year and providing public liability
insurance, including general liability, automobile liability,
products liability (if applicable), and loading and unloading
liability, with the following coverages:

(a) Bodily and personal injury liability in the amount of
at least $100,000 for injury or death of anyone
person in an~ one occurrence.

(b) Bodily and personal injury liability in the amount of
at least $300,000 for injuries or death arising out
of anyone occurrence.

(c) Property damage 'liability in the amount of at least
$100,000 for anyone occurrence.

The above limits of liability are sUbject to change by
resolution of the County Board.

Such general liability and automobile liability insurance
policy or policies shall provide contractual liability insurance,
specifically referring to and covering the obligation of each
Hauler, its subcontract haulers and independent. contractor haulers
to defend, indemnify and save harmless the County, its officers,
agents and employees from alleged claims or causes of action for
bodily injury or property damage as provided in Section III,
subsection 6, hereof.

Said general liability and automobile liability policy or
policies shall contain an endorsement as follows:

"The policy to which this endorsement is attached is
intended to comply with and furnish the coverages required
by Section III, subsection 7 (Insurance) of Ordinance
Number Twelve adopted December 10, 1985, by Hennepin
County. If anything in any other attachment, endorsement
or rider conflicts with the provisions of said Section
III, subsection 7, then the provisions of said Section
III, subsection 7 shall prevail.

"Any deductible amount provided for in any part of the
policy will be paid by the insurer upon establishment of
legal liability of any insured, and the insurer shall be
entitled to reimbursement from the insured for such
deductible amount."

Said policies of insurance shall be furnished by each
Hauler to the County for examination and approval, together with a
certificate or certificates executed by an authorized repre
sentative of the insurer, certifying to the insurance coverage
herein required, and stipulating that the policy will not be
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cancelled, nor any material change effected, without first giving
thirty (30) days' written notice to the County. After examination
and approval of said policies by the County, they will be returned
to each Hauler or the appropriate subcontractor or independent
contractor, but the certificates of insurance will be retained by
the County. Upon request by the County, each Hauler or any of its
subcontractors or independent contractors shall promptly furnish
to the County for examination at any time all contracts of insurance
required herein. Each Hauler- shall furnish the County with evidence
satisfactory to the County of the continuance of such insurance,
signed by an authorized representative of the insurance carrier.

Notwithstanding the foregoing, all municipalities and
municipally owned' and operated waste collection ~ehicles shall be
exempt from all insurance requirements contained in this
Subsection 7, provided that they furnish. evidence acceptable to
the County of their ability to respond to all financial
obligations to the limits of their "liability under Minnesota
Statutes, Chapter" 466.

Subsection 8. Reports. On or before January 31 of each
year after the Effective Date and on such other dates as the County
shall request, each Hauler will submit to the County a written
report of its operations within the County during the previous
year covering matters relating to this Ordinance as the County
shall specify from time to time by resolution of the County.Board.

Subsection 9. Compliance with State Laws. Haulers shall
at all times operate its business of collecting, transporting and
disposing of municipal solid waste in compliance with all rules,
regulations and requirements of the State of Minnesota.

Subsection 10. Licenses not Transferable. Licenses
issued under the provisions of this Section shall not be
transferable. Any attempted transfer of any such license shall
immediately void such license.

Subsection 11. Licensing Procedures. The procedure ~or

application for, issuance or denial of license required by this
Ordinance shall be as follows:

(a) Application: Application for a license or license
renewal shall be made to the Department and shall be
on forms furnished by the Department. Applications
for license renewal shall be received by the Department
at least sixty (60) days prior to the expiration of
the current license. The application shall contain
such facts as are required by the form for the
granting of a license.

(b) Payment of Fee: The fees required for a· license shall
be paid at the office of the Department. No license
fee shall be prorated for a portion of a year and no .
license fee shall be refunded. No license shall be
issued until the fees therefor have been paid in full.
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(c) Penalty for Late Payment: Every person whose
licensed activity is licensed by the County other

. than one who has been closed down or who has not
operated such activity in the County after the
expiration of the licensing year, shall pay to the
County Board the regular license fee and in addition
thereto the following penalty for late application
for a renewal license.

1. One to seven days late, a twenty-five percent
penalty.

2. Eight to thirty days late, a fifty percent penalty.

3. After expiration of thirty days from the due date,
the activity for which a license is required shall
cease. No new license or permit for such activity
shall be con~idered until the owner of the busi
ness personally appears before the County Board.
If the new license or permit is approved, the
fee shall consist of the amount set forth for
new licenses and permits, plus the late penalty
fee that was not paid for the old license.

(d) Late Payment of the License Fee with Penalty No Bar
to Prosecution for Operating Without a License: The
late payment of the license fee along with the penalty
set forth in paragraph (c) above is no bar to any
prosecution by the County for operating any licensed
activity within the County without a license therefor.

(e) Issuance or Denial of License:

1. The Department shall have 30 days to issue or
deny the license or renewal. Failure by the
Department to act on an application for a new
license within the 30 days shall constitute a
denial without prejudice to the applicant's
right to file a further application. Failure by
the Department to act on an application to renew
a license within 30 days shall leave the
existing license in full force and effect until
action is taken.

2. Once the Department has decided on the disposition
of the license application or renewal application,
the applicant shall be notified in writing of its
decision.

3. Where a license is denied, the Department shall
state the factual basis for its decision and
notice of its decision shall be personally
served on the applicant or shall be served by
registered or certified mail to said applicant
at the address designated in the license appli-
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cation. The applicant shall have ten working
days, exclusive of the day of serivce, to request
a hearing. The request shall be in writing
stating the grounds for appeal and served
personally or by registered or certified mail on
the Department by midnight of the 10th County
working day following service of the notice of
denial. If the applicant fails to request an
appeal within the specified time period, any
opportunity for a hearing is forfeited and the
Department's decision is final. After receipt
of an appeal request, the Department shall set a
time and place for the hearing.

SECTION IV. DELIVERY OF WASTE

Subsection 1. Delivery of Waste~ Each 'Person shall use
its best efforts to deliver only Acceptable Waste to the Facility.
The County shaJI not accept any Waste which does not constitute
Designated Waste, except the County will accept Acceptable Waste.
The County shall have the right, but not the obligation, to
inspect all vehicles delivering Waste to the Facility. The
obligation of each Person not to deliver Unacceptable Waste to the
Facility shall not be limited by any inspection of such Person's
vehicle by the County. If the County in the exercise of its
reasonable judgment determines that a vehicle contalns any
Unacceptable Waste, the Gounty may ~eject the entire delivery and
the Person delivering such delivery shall forthwith remove such
entire delivery from the Facility for proper disposal elsewhere.
All costs of such removal and disposal shall be borne by each
Hauler.

Each Person shall have 'the sole responsibility to remove
from the Facility Unacceptable Waste it has delivered and pay the
resulting cost, notwithstanding any prior acceptance of such Waste
as Designated Waste by the County. Such removal shall be
accomplished promptly after notice, verbal or written, is received
by such Person from the County that any Waste previously delivered
by such Person is Unacceptable Waste. However, either before or
after such notice, if in the jUdgment of the County the situation
requires immediate action, the County may remove and dispose of
the Unacceptable Waste and charge the costs of such removal and
disposal to such Person.

Subsection 2. Delivery Conditions. Each Person shall
deliver all Designated Waste in accordance with the following
terms and conditions:

(a) Hours and Days of Delivery at Transfer Stations. The
County, unless it posts notice otherwise, shall accept deliveries
of Designated Waste and Acceptable Waste at Transfer Stations
during the following operating hours (except for the legal
ho~idays listed below, during which no deliveries will be accepted
unless the County agrees otherwise):
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7:00 a.m. to 6:00 p.m., Monday-Saturday

Legal holidays are New Year's Day, Memorial Day,
Independence Day, Labor Day, Thanksgiving Day and Christmas Day.
Any change in the hours or days of delivery, unless for a
temporary period due to unusual circumstances, shall be pursuant
to resolution of the County Board •.

(b) Hours and Days of Delivery at Greyhound Facility.
The County, unless it posts notice otherwise, shall accept
deliveries of Designated Waste and Acceptable Waste at the
Greyhound Facility during the following operating hours:

4:00 a.m. to 8:00 p.m., Monday-Saturday and
4:00 a.m. to 12:00 noon Sundays and all holidays

Any change in the hours or days of delivery, unless for a
temporary period due to unusual circumstances, shall be pursuant
to resolution of the County Board.

(c) Form of Waste. All Waste shall be in substantially
the same form and consistency as when it came under the control of
each Hauler, except that such Waste may be compacted when
compaction is desirable for transportation.

(d) Facility Rules. Each Hauler or other Person
delivering Waste pursuant to this Ordinance will comply with all
r~les and r~gulations posted at the Facility.

Subsection 3. Monthly Invoices to Haulers; Payments. The
County shall, within ten (10) days following the last day of each
month subsequent to the Effective Date, submit to each Hauler a
statement of the total tonnage of Waste delivered to the Facility
during the preceding month or other applicable period and the
amount which each Hauler is required to pay to the County pursuant
to this Ordinance. The Tipping Fees for each month shall be
computed on the basis of the applicable rate of payment times the
total tonnage of Waste delivered by each Hauler to the Facility
during such month or part of any month. The monthly invoice shall
include the total Tipping Fee due and any other fees and charges
due and owing to the County pursuant to this Ordinance.

Invoices for each month's deliveries shall be paid to the
County or its order on or before the fifteenth (15th) day from the
date of the invoice. Invoices not paid when due shall incur daily
interest until paid at an annual rate equal to twelve percent
(12%), or the maximum interest rate permitted by applicable law if
less than said interest rate, or such other interest rate as is
determined by resolution of the County Board. Provisions in this
Ordinance regarding monthly invoices for amounts due sha.ll also
apply to separate invoices.

Notwithstanding any dispute regarding the amount que
listed on the monthly invoice, each Hauler shall pay the disputed
amount. If a disputed amount has been paid by a Hauler and the
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dispute is resolved in favor of such Hauler, the County shall
reimburse the disputed amount plus daily interest on such disputed
amount from the date such disputed amount was received by the
County, at an annual rate equal to the applicable interest rate as
provided in the previous paragraph of this Subsection 3.

If the County at-any time determines the amount due listed
on the invoice for a particular month was less than the actual
amount due, the County may issue a separate invoice for the amount
not previously billed or add the amount not previously billed to
the next subsequent monthly invoice as a separate item with an
accompanying explanation.

- Subsection 4. Payments by Persons othe~ than Haulers.
Charges for Waste' delivered by Persons other than Haulers shall be
in accordance with schedules and procedures adopted by resolution
of the County Board.

Subsection 5. Street Cleanup Charges. If in the sole
judgment of the County a H~uler during any period of time is
primarily responsible for all or a portion of waste littering
roadways leading to the Facility, the County may charge such
Hauler with the entire cost of the removal and disposal of such
waste or such portion of such waste. Each Hauler's share of the
costs of such removal and disposal shall be added to the next
monthly invoice to each Hauler.

. Subsection 6.. Weighing at Facility. The C~unty shall
maintain at the Facility certified weighing scales. The tonnage
of Waste delivered at the Facility shall be determined by weighing
the vehicle immediately prior to depositing the Waste and
immediately after .depositing the Waste and subtracting the second
weight from the first weight •. However, the County reserves the
right not to weigh the vehicle immediately after it deposits the
Waste. Upon request, the County shall provide to the driver of
each Hauler's vehicle making a delivery of Waste to the Facility a
receipt setting forth the first weight, the weight after
depositing the Waste, the date, time, truck identification, and
total tonnage of Designated Waste determined to have been
delivered to the Facility by such vehicle. Whenever any Waste is
not accepted by the County, the outgoing vehiple shall be weighed
and receipted in like manner. All such receipts shall be prepared
in duplicate, with the County retaining one copy or a suitable
machine record. Such receipts shall be used by the County as the
basis for determining the payments required by Section V. For
purposes of this subsection 6 the term "County" shall mean either
the County or any other entity receiving the Waste at the
Facility.

Subsection 7. Duty to Accept Designated Waste;. Failure to
Accept Designated Waste at Facility. Notwithstanding anything in
this Ordinance to the contrary, the Facility will accept all
Designated Waste to the extent required by applicable Minnesota
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law. If at· any time after the Effective Date the County is unable
to receive all or any part of each Hauler's Designated Waste at
the Facility, the County shall endeavor to verbally notify each
Hauler's truck dispatcher and any other responsible party
designated by each Hauler for notification as soon as possible,.
such notification to be followed by written confirmation to each
Hauler. The County shall also station an individual or post a
sign during normal waste receiving hours to notify truck operators
of the suspension of operations and to direct truck operators to
an alternate Facility. In such event each Hauler shall be
responsible for the transportation of such Waste to such
alternative Facility or if no alternative Facility has been
identified by the County, to such landfill as each Hauler may
choose. All costs of such transportation and di~posal shall be
borne by each Hauler.

Subsection 8. Acceptance of Acceptable Waste from Other
Counties. Upon the written request of a,Hauler, accompanied by
evidence satisfactory to the County that there is no violation of
the other county's ordinances, the County will consider acceptance
of Acceptable Waste generated outside of the County which is
collected by the Hauler and constitutes a portion of the waste in
a vehicle and will accept such Acceptable Waste if approved in
writing by the County.

SECTION V. TIPPING FEES AND SPECIAL FEES

Subsection 1. Payment. Each Hauler or other Person who
delivers Waste to the Facllity must pay·a Tipping Fee and/or any
applicable Special Fee to the Facility operator for Waste disposed
of and accepted at the Facility. .

Subsection 2. Establishment of Fees.

1. Procedure. The County Board of Commissioners shall
establish or amend the Tipping Fee and Special Fees by resolution
and the same shall be on file with the Clerk of the County Board.
The County Board shall endeavor to establish the Tipping Fee and
Special Fees on or before August 30 of each year for the following
calendar year. Notwithstanding the foregoing, the County Board
shall have the right to amend the Tipping Fee and Special Fees at
any time, but will endeavor to make the effective date of any such
amended fee to be at least ninety (90) days after such amended fee
is established. The resolution shall state the effective date of
the Tipping Fee and Special Fees.

2. Principles. The County shall set the Tipping Fee and
Special Fees and any amendments thereto at a reasonable amount,
taking into account any of the following factors:
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(a) all costs of acquisition, operation and maintenance
of the Facility;

(b) the cost to the County of waste management services
including those provided by the Facility1.

(c) the cost to the Haulers of delivering waste to the
Facility;

(d) any economic incentive the County may provide; and

(e) any other factors which the County may determine to
have an impact on the reasonableness of the Tipping
Fee at the Facility.

SECTION VI. VIOLATIONS AND PENALTIES

Subsection 1. Remedies Cumulative. No remedy set forth
in this Ordinance for violation of this Ordinance is intended to
be exclusive of any other available remedy or remedies, but each
and every such remedy shall be cumulative and shall be in addition
to every other remedy given under this Ordinance or now or
hereafter existing at law or in equity or by statute. No delay in
the exercise of any remedy for any violation of this Ordinance
shall later impair or waive any such right or power of the County.

Subsection 2. Misdemeanor. Any person who fails to
comply with the provisions of this Ordinance, other than failure
to pay when due amounts due and owing to the County,· is guilty of
a misdemeanor. A separate offense shall be deemed committed upon
each day during or on which a violation o~curs or continues.

Subsection 3. Injunctive Relief. In the event of a
violation or a threat of violation of this Ordinance, the County
may institute appropriate actions or proceedings including
application for injunctive relief, action to compel performance or
other appropriate action to prevent, restrain, correct or abate
such violations or threatened violations.

Subsection 4. Costs and Special Assessments. If a Hauler
or any Person within said County collects or disposes of
Designated Waste in violation of this Ordinance, the County may
take the necessary steps to correct such violations and the costs
thereof may be recovered in a civil action in any court of
competent jurisdiction, or, at the discretion of the County Board,
the costs may be certified to the County Director of Property Tax
and Public Records as a special tax against the real property
owned by such Hauler or Person.

Subsection 5. Orders and Notices. Whenever the
Department or its authorized representative shall find a person or
vehicle in violation of this Ordinance, the Department may issue
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such orders as may be necessary for the enforcement of this
Ordinance governing and safeguarding the public health, welfare
and safety. Any order or notice issued or served by the
Department shall be complied with by the owner, operator, occupant
or other person responsible for the condition or violation to
which the order or notice pertains. Every order or notice shall
set forth a time limit for compliance depending upon the nature of
the solid waste and the danger created by. the violation. In cases
of extreme danger to the health, welfare and safety of the public,
immediate compliance shall be required.

Subsection 6. Citations. The Department or any of its
duly authorized representatives shall have the power to issue
citations for violations of this Ordinance, other than fo~

violations resulting from failure to pay when due amounts due and
owing to the County, but this shall not permit such
representatives to physically arrest or take into custody any
violator except on warrant d~ly issued.

(a) Fo~ of Citations: Citations shall contain at least
the following:

1. The name and address of the person charged with
the violation or the owner or person in charge
of the premises at which the violation occurs.

2. The date and place of the violation.

3. A short' description of the violation followed by
the section of this Ordinance violated.

4. The date and place at which the person receiving
the citation shall appear and a notice that if
such person does not respond, a warrant may be
issued for such person's arrest.

5. The name of the person issuing the citation.

6. Such other information as the Court may specify.

(b) Issue of Citations: Whenever any representative of the
Department discovers any violation of this Ordinance, he
may issue a citation to the person alleged to have com
mitted the violation and such citation shall be in the
form specified in paragragh (a) of this subsection 6.
Such citation shall be made out in quadruplicate (4).
One copy thereof shall be issued to the person alleged
to have committed the violation; one copy shall be
filed with the Department; two copies thereof shall
be filed with the County Ordinance Violation Bureau.

(c) Issuance: The citation shall be issued to the person
charged with the violation, or in the case of a
corporation or municipality, to any officer or agent
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expressly or impliedly authorized to accept such
issuance.

(d) Appearance: After the issuance of the citation and
within such time as shall be fixed by court rule, the
person charged with the violation shall report to the
Violation Bureau.

(e) Complaint: If the person charged with the violation
does not appear at the Bureau within the time
specified by court rule, the Bureau shall send him a
notice directing him to respond to the citation
within seven days of the date of the notice and if
such person fails to respond, the B~reau shall cause
a complaint to be signed and a warrant to be issued
for the arrest of such person to compel his
appearance in court.

Subsection 7. Suspension of License.

(a) Any license required under this Ordinance may be
suspended by the Department for violation of any
provision of this Ordinance. Upon written notice to
the licensee said license may be suspended by the
Department for a period not longer than 60 days or
until the violation is corrected.

(b) Such suspension shall not occur earlier than ten
working days after written notice of suspension has
been served personally or by registered or certified
mail on the licensee or, if a hearing is requested,
until written notice of the County Board action has
been served personally or by registered or certified
mail on the licensee. Such written notice of
Departmental suspension shall contain the effective
date of the suspension, the nature of the violation
or violations constituting the basis for the
suspension, the facts which support the conclusion
that a violation or violations has occurred, and a
statement that if the licensee desires to appeal, he
must within ten County working days, exclusive of the
day of service, file a request for a hearing. The
hearing request shall be in writing stating the
grounds for appeal and served personally by
registered or certified mail on the Department by
midnight <of the 10th County working day following
service. Following receipt of a request for a
hearing, the Department shall set a time and a place
for the hearing. The hearing shall be conducted
pursuant to the procedures in Section VI, S~bsection

10 of this Ordinance.

(c) If said suspension is upheld and the licensee has not
demonstrated within the 60-day period that the
provisions of the Ordinance have been complied with
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and that such compliance will continue, the
Department may serve notice of continued suspension
for up to 60 days or initiate revocation procedures.

Subsection 8. Summary Suspension of License.

(a) If the Department finds that the public health,
safety or welfare imperatively requires emergency
action, and incorporates a finding to that effect in
its order, summary suspension of a license may be
ordered by .the Department. Written notice of such
summary suspension shall be personally served on the
licensee, or shall be served by registered or
certified mail to said licensee at ~he address
designated in the license application. In addition,
the Department may post copies of the notice of
summary suspension of the license on the Facility.
Said posting shall constitute the notice required
under this section.

(b) The written notice in such cases shall be effective
on the earlier of when such notice is posted or when
such notice is mailed to the licensee, unless the
notice specifies otherwise. The written notice shall
state the effective date of the suspension and the
nature of the violation requiring emergency action,
the facts which support the conclusion that a
violation or violations has occurred and a statement
that if the ~icensee desires to appeal he m~st,
within ten County working days, exclusive of the day
of service, file a request for a hearing. The
hearing request shall be in writing stating the
grounds for appeal and served personally or by
registered or certified mail on the Department by
midnight of the 10th County working day following
service. Following receipt of a request for an
appeal, the Department shall set a time and a place
for the hearing.

(c) The summary suspension shall not be stayed pending an
appeal or informal review by the Department Head, but
shall be subject to dismissal on reinspection by the
Department.

Subsection 9. Suspension of Licenses, Reinspection. Upon
written notification from the licensee that all the violations for
which a suspension or summary suspension was invoked have been
corrected, the Department, if appropriate, shall reinspect the
vehicle or activity within a reasonable length of time, but in no
case more than three County working days after receipt of the
notice from the licensee. If the Department finds upon 'any such
reinspection or otherwise that the violations constituting the
grounds for the suspension have been corrected, the Department
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shall immediately dismiss the suspension by written notice to the
licensee.

Subsection 10. Revocation of Licenses.

(a) Any license granted pursuant to this Ordinance may be
revoked by the Department for violation of any
provision oe this Ordinance.

(b) Revocation shall not occur earlier than ten County
working days from the time that written notice of
revocation is served personally or by registered or
certified mail on the licensee, or if a hearing is
requested, until the written findings of the hearing
have been served personally or by registered or
certified mail on the licensee. Such written notice
of Departmental revocation shall contain the
effective date of the revocation, the nature of the
violation or violations 'constituting the basis for
the revocation, the facts which support the
conclusion that a violation or violations has
occurred and a statement that if the licensee desires
to appeal, he must within ten working days, exclusive
of the day of service, file a request for a hearing.
The hearing request shall be in writing· stating the
grounds for appeal and served personally or by
registered or certified mail on the Department by
midnight of" the~ lOth'County workin~ day following
service. Following receipt of a request for a
hearing, the Department shall set a time and a place
for the hearing.

Subsection 11. Hearings.

(a). If any applicant or licensee properly requests a
hearing on a Departmental denial, suspension, or
revocation of license, such hearing shall be held
before the County Board and shall be open to the
pUblic.

(b) Unless an extension of time is requested by the
appellant in writing directed to the Chair of the
County Board, the hearing will be held no later than
45 calendar days after the date of service of request
for a hearing, exclusive of the date of such service.
In any event, such hearing shall be held no later
than 90 calendar days after the date of service of
request for a hearing, exclusive of the date of such
service.

(c) The County Board shall mail notice of the hearing to
the appellant and to the Department at least fifteen
working days prior to the hearing. Such notice shall
include:
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1. A statement of time, place and nature of the
hearing.

2. A statement of the legal authority and
jurisdiction under which the hearing is to be
held.

3. A reference to the particular section of the
Ordinance and rules involved.

(d) The County Board may by resolution appoint an
individual learned in the law, to be known as the
hearing examiner, to conduct the hearing to make
findings of fact, conclusions, and.recommendations to
the County Board. The hearing examiner shall submit
the findings of fact, conclusions, and recommenda
tions to the County Board in writing. When the
County Board exercises the· authority to appoint a
hearing examiner, the County Board shall accept the
hearing examiners report in lieu of conducting a
County Board hearing for findings of fact,
conclusions or recommendations.

(e) All witnesses shall testify u'nder oath or affirmation
with full penalty for perjury. All parties shall
have full opportunity to respond to and present
evidence, cross examine witnesses, and present
argument •. The hearing shall be tape recorded and
minutes be kept, unless a party requests a
transcript, in which case a verbatim transcript shall
be made by a qualified court reporter at the expense
of the r~questing party.

(f) The Department shall have the burden of proving its
position by clear and convincing evidence and all
findings of fact, conclusions, and decisions by the
County Board shall be based on evidence presented and
matters officially noticed.

(g) The Rules of Evidence, as applied in the courts,
shall not apply to the hearihg, but irrelevant,
immaterial, and unduly repetitious evidence shall be
excluded. The hearing shall be confined to matters
raised in the Dep~rtment's written notice of
suspension, summary suspension or termination or in
the appellant's written request for a hearing.

(h) A pre-hearing conference shall be held at least five
working days prior to the hearing with a designated
representative of the County Board. At the
conference each party shall: .
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1. Provide ten copies of any documentary evidence
in the possession of that party and two copies

'of any photographs, slides, or demonstrative
evidence. If the demonstrative evidence is not
capable of reproduction, the party possessing it
shall bring the original, or two copies of an
accurate photograph and ten copies of a thorough
written description thereof.

2. State the full name and address of all witnesses
who will be called at the hearing and a brief
description of the facts and opinions to which
each is-expected to testify. If the names and
addresses are not known, the party shall
describe them thoroughly by job duties and
involvement with the facts in issue.

(i) The representative of the County Board at the pre
hearing conference shall cause one copy of any
documentary, photographic, or demonstrative evidence
to be delivered promptly to the adverse party. All
remaining copies shall be delivered promptly to the
Chair of the County Board for distribution among
Board members and the Board's legal counsel, and/or
for inclusion in the official record.

(j) Evidence not divulged at the pre-hearing conference,
as provided above, shall O~ excluded at the hearing
unless:

1. The evidence was not known to the party at the
time of the pre-hearing conference; or

2. The evidence is in rebuttal to matters raised
for ~he first time at or subsequent to the pre
hearing conference.

SECTION VII. GENERAL TERMS

Subsection 1. Each Person's Obligations Unconditional.
Without limiting any of the other provisions of this Ordinance,
all obligations of each Person to make Tipping Fee payments and
other payments due to the County under this Ordinance shall be
absolute and unconditional, and each Person shall not be entitled
to any abatement, diminution, setoff, abrogation, waiver or
modification thereof, nor to any termination of this Ordinance by
any reason whatsoever, except as expressly provided herein,
regardless of any rights of setoff, recoupment or counterclaim
that each Person might otherwise have against the County or any
other party or parties and regardless of any contingency,
unforeseen circumstance, event or cause whatsoever and

22
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notwithstanding any circumstance or occurrence that may arise or
take place before, during or after the Effective Date.

Subsection 2. Separability. It is hereby declared to be
the intention of the Board of Commissioners of the County that the
several provisions of this Ordinance are separable in accordance
with the following:

(a) If any court of competent jurisdiction shall adjudge
any provision of this Ordinance to be invalid, such
judgment shall not affect any other provisions of
this Ordinance not specifically included in said
judgment.

(b) If any court of competent jurisdiction shall adjudge
invalid the application of any provision of this
Ordinance to a particular structure, site, facility
or operation, such judgment- shall not affect the
application of said provision to any other structure,
site, facility or operation not specifically included
in said judgment.

Subsection 3. Provisions Are Accumulative. The provi
sions in this Ordinance are accumulative and additional limita
tions upon ~ll other laws. and ordinances heretofore passed or
which may be passed hereafter, covering any subject matter in this
Ordinange.

Subsection 4. No Consent. Nothing contained in this
Ordinance shall be deemed to be a consent, license, or permit to
locate, construct or maintain a site, facility or operation, or to
carryon any activity.

Subsection 5. Statement of Non-Liability. Neither the
Department nor the County nor any officer or employee thereof
shall be held liable for any damage to persons or property by
reason of any inspection, reinspection or failure to inspect, or
by reason of the approval or disapproval of equipment or the
granting, not granting, suspending or revoking of any license
herein.

Subsection 6. Effective Date. This Ordinance shall be in
full force and effect upon a date to be specified by resolution of
the County Board at least sixty (60) days in advance of the
Effective Date.

23
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Passed by the Board of County Commissioners of Hennepin
County this lOth day of December, 19850

COUNTY OF HENNEPIN
STATE OF MINNESOTA

APPROVED:
By '-

Chairman

->~-d'~Q~ \,-
ks~lCOUnty Attor~ . ATTEST:

,--
of the County Board

!' •. \, '., ' .. ;~!f~ i \. , .
Crerk of the Board I' nepUTV

24
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EXHIBIT B

GENERAL PROJECT AREA
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EXHIBIT C

GENERAL PROJECT AREA
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APPENDIX D

COMPREHENSIVE EMISSIONS DATA BASE

USED IN THE HEALTH RISK ASSESSMENT

MASS BURN INCINERATORS





0-1

TABLE A-l

Mass Burn Incinerators

-------ehiorinated Benzene E.issions lug//ItI3)--
FacIlity Site Run Dichloro Tri- Tetra- Penta- Hexa- Total Particulate Sa8ple Sa8ple Reference CoBents

Name NUllber NUMber ChIaro ChIoro Chloro Chloro Chloro- EIIissions Duration VoIWIe
Benzenes Igg/14i3) Ihrs) ("*3)

---------------------------------------

Chicago 1 1 NO 9.0\38 9.790 ND 8.118 1.338 ~ ~ ~ 2 SaJlples Collected
NOt'thwest after ESP; reprt!SeTlt

2 NO 9.0\57 9.630 PI) 8.~ 1.13:5 ~ ~ ~ total part iculate
plus vapor phase.

ND 1.17e NO ND e.261 1.~38 NA ~ NA Furnact Tl!'IIIIpI!raturt!
658 C 11298 F)

Average '.688 •• ~73 ••• .. 139 1.381

Std. Dev. 8.341 8.341 8.. It.-.J .. 123

Variance 8.116 1.116 ... ... ..lt15

-------------

Ha.pton 2 3 '.0832 '.361 1.98S ~. 7~5 1.43:5 8.529 1•• 2~5 3•• ~.M 4 SailpllS ColIected
Virginia aft... ESP; reprt!SeTlt

5 ,.~ 1.181 1.583 s.. 2.8121 11.858 S26. 715 3.. ~.88 total pil"ticulate
plus vapor IN-.

0\.~18 19. i168 28.668 39.~11 11.338 182.871 315.735 5•• 6.81 FII1"naCe T~atln
S5I C WI2t Fl

Average 1.689 6.867 1.. 716 16.552 ~.92S .... 752 314.232 3.7 s..

Std. Dev. 1.94Z 8.628 12.698 16.166 ~.S33 ~3.934 17~.119 8.9428 1.2822

Variance 3.n2 7~."3 161.8J2 261.347 21. S48 1938.2t2 38314. 148 1.8889 1.6441

----------
Total of All Samples

Average 1.689 3.n8 6.714 16.552 2.534 21.127 314.232 3.667 s..

Std.Dev. 1.94Z 6.843 1•• 984 16.166 ~••1 36.. 17~.189 1.943 1.2822

Variance 3.m 46. 82~ 121.651 261.347 16.111 1I'54.212 31314.148 .. 889 1.6441

MinillUB '.0832 &.361 8.638 ~.74S '.148 1.135 1"'2~S 3 4••

MallilllUll ~.~1' 19.161 28.661 39.41' 11.338 1E. 871 S26. 716 5 6.8

NwiItJer of 3 6 5 3 6 6 3 J 3
Values
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TABLE A-2

Plass Burn Incinerators

Chlorinated Phenol EJlissions (ug/"*3)----
FacIllty Site Run Di- Tri- Tetra- Penta- Total Vapor Particulate Supl!! SaJlple Reference

Naill'! Number NWlber Chloro Chloro Chloro Chloro Chloro- Phase ElIIissions Duration VolUllle
Phenols (%) (8g'",*3) (hrs) ("'*3)

-------------------------------------------

~ts

ChIcago I I B.2~ 1.480 1.508 8.198 3.331J ~ ~ ~ ~ 2 SUpI" Collected
Northwest after ESP; rE!present

2 B.2Be 1.299 1.1. 8.161 2.748 ~ ~ NA I*l tohl particulate
pIus yapor phase.

B.b38 I•• 1.7. 8.~38 ~. 666l I*l NA ~ ~ Furnact! Tl!IIIpI!I"aturE!
sse C 11299 F)

---------
Average B.383 1.508 1.~33 It.cse 3.m

Std. Dey. 8.175 B.2S4 ".2~9 It. 121 8.883

VariancE! (U31 8.887 1.862 It. IUS 8.645

Ha8pton 2 3 I*l 14.1' ~.21 2.61 28.91 72.68 1.. 28 3._ 4.18 4 SMples Collecttd
Virginia aft..-ESP;~

I*l 73.", 31.51 9.51 114.41 98._ 526.78 3._ 4.88 total particulatE!
plus vapor rilil54!.

7 I*l 129.38 64.58 41.61 234.40 97.81 2147._
s._

6.81 Furnact! TnperaturE!
S5I C 11128 F)

Average 72.267 33.* 17.561 123.233 89.~7 924.633 3.7 s..
Std. Dev. 47.837 24.654 16.529 87.385 11.927 881."" 1.9428 1.2822

VariaflC@ 2212.482 687.8 273.212 7636.6 142.249 mmm.. 8.8889 1.6441

-----
Total of All SalIples

Average 8.383 36.883 17.417 8.913 6J.4tS 89.~7 ~.317 3.667 s.e

Std. Dey. 8.175 0\8.562 23.652 1~.S43 S6.iU8 11.927 n6.178 '.943 1.2822

VariaflC@ 8.831 2358.265 559.418 211.489 7397. 781 1~249 3.816 .. 889 1.6441

l4ini8ua 8.2"' 1.299 1.1_ e.l68 2.740 72.6IiI lil18.2'llI 3._ 4.1Je

Plalli8ua 1J.b38 129•• 64.SilI 48.611 234•• 98.. 2147•• s.. 6.111

NUillber' of -3 "0- 6 6 6 J J 3 J
Values



TABLE A-3
lI..s "'... Inc.......lors

u-nlsIIIpar Piritcuili. SMpI. SMpI. f...-. IIIfllnllCl
........ EDiui_ Ow.li"" 1101_ ,_

1.1 1../IlI31 Ilnl IlIoJl 1ft

'0111
011........

••JitenYls

".1-0.1Il1'O
EDissions v...

........
0.-0.101'0

ED.SSlons v.............

----------------- Ollar"...leod .iJitenYI IPCIII EDissi_ 10'l1li31-------·
,,,-0.101'0 'etr.-o.loro Pllnll-o.loro

Ea,SSlons V"fIO'" ED.ssi_ V"fIO'" Ea.ssions v ....
........ ........ ........

Ilono-1:tIlaro
EaISS.ons V_

........
Run

N_r
I "'I l'lllt' Sltll

~...._ NIJ8t.e,.

f1'ir.tqO

•.... It'llllPsl
HA

HA

HA

..1f5I....

......
...16

..8I4J

..1IJIiI

..8n2

...15

•...138

1.1123.....
..0145

III

III

IIA

..1249

"'128

"!lUi

III

IIA

HA

1281

12lIO

1281

&.pl. colloctod
.n... ESP

IIv1!r...

Sld.llev.

V.r.~ntW'

' .•173

.. ..61

..OIIJ

....611

...142

..~
..1819

......
.....

....

....14

.....
...U7

1.03:15

...13

......

......
._----------------------------------------------------------------

I'Iooplon 2
V..,.... fl'll!31

f1'lllJ1

HA

III

III

I ...

I I..

I ...

..01

1 ...

..051

..UI

1 ...

..075

...17

1 ...

"IE

...
1 "iii!

.....
1.284

1 ".1.
"z:lO

1"2

&.7

1I:L7

4.. 1&

.3 4." 1&

"'. 1&

SMpI. coUldod
aft... EliP. Jeta
........... total

w '
' icul .

..., 1.64

Avrrl~

Sld.DIov.

v....""""

"iii!

"III
•• 111

..294

"37'.1

.. 144

"I"
..1.7

..e

..834

..e

...1

.....
uel

•111

..:117

..:rI1

..314

314.28

174.12

3131.. 17

3.7.., ..99 11i!I.'

1.28 IU

...
o
I

W

----------------------------------------------------------------------
I4toplon 2

Vtrgln.. t1'lll41

f1'lll4'

I .... ...11 ... 1 1.0105 1 ..0105 ..a I'" 1 ..0105

.. 11lI ".9 .. 701 78.' .. 138 44.' ..e I'" ....I I'" ....3

.. IClI

3., I.'"

4l IIA

13 IIA

IIA

IIA

4•• 1401-1611

"'''1__16:111

&.pI.. CoUld...
.n... £!P•

•• 2lIO 15.' ...2lIO 91.. ...l2lI :53.1 ....1 :t:L7 ...11 I'" ...017

•. 238 82.' ..528 au ....I 34.' ..... ... ...., I'" "U

I. ..799I. '.894
13 IIA

47 IIA

IIA

IIA

L71ll!lll-iD

.. " 14S-17OI

•. 891 93.4 ... 0Ii.7 .. 0611 &3 ... I'" 1 ..0105 1 ..0105 ..u. 12 IIA IIA "' .. 1--1-

/lverllje .. 14. 51.' .. l:\lI 5'-8 .. 118 4Ll! ..121 63., ....8 I'" ...., "'. ..&55 63., 7.11

Sld.DIov. 1.164 '.Cl2S '.189 "E ..& ..... UJi!

ViII""""" ....7 .. 051 1.112 .111 .111 .111 "II'

A..r.ge of .11 ...... RuM

/lven'll '.14' n.'ll! .. 1611 5'-84 .. 138 40.15 UCI. 63.93 ....18 I.... ...Il 61.97 ..455 63.611 314.281 3.1>'7 '-31l

Sid. Dev. ..164 '.231 '.236 1.128 ..& ..." .. 440 174.121 ""-1 1.61i8

VIr••""" ....1 .. 1I5J ..1:l6 ...14 ...1 .111 I.. 31318. 167 LIl8lI i!. 782

11•••_1 .....

....,_ 8.238

I.iii!

•• 701

1 1..1

1.01

1 ...1

1.431

1 ...1

..182

1 ....I

.....
...1.
1.284

1".281 3.111 .....

&.701 3.111 '.738

Nuaber of
D.1I Sets

II II II II II



TABLE A-4
"ass Burn Incinerators

---------------------------- Pol ychl ori nated Di benzo Oiaxi n (PCDD) Eai ssi ons (ug'"-31------ ------------------------------------------------------------------------------------
FaCIlity Site Run "ana-chiaro Di-Chlaro Tri-Chloro Tetra-Chloro 2,3,7,8,ICOO Penta-Chiaro Heu-Chloro Heph-Chloro Octa-Chlaro Total Vapor Particulate

Naille Nuaber Number Elissions Vapor Eaissions Vapor Eaissions Vapor Eaissions Vapor Elisslon5 Vapor Elissions Vapor Elissions Vapor hissions Vapor Eaissions Vapor Chloro- Phase Elissions
Phase Phise Phase Phase Phase Phase Phase Phase Phase Dioxins m (lg'"13)

Chicago
Northllest

Halpton 2
Virginu (19831

(1983)

Average

Std.Dev.

Variance

Average

Std.Oev.

Nil

NA

NI'I

NA

Nil

Nil

Nil

Nil

Nil

NA

Nil

NA

0.0150

0.0120

O.ouo

0.0127

0.0017

.0000

itA

NA

Nil

0.0072

0.0054

0.0062

0.0063

0.0007

.0000

0.180

0.170 91.30

0.380 93.40

0.443 87,35

0.245 3.95

0.0035

0.0036

0.0052

0.0041

0.0008

,0000

Nfl

Nil

Nfl

NA

Nil

NA

0.160

1.020 90.80

0.540 77.90

0.573 84.35

0,352 6.45

0.014

0.021

0.014

0.0163

0.0033

.0000

0.180

1.710 89.80

0.850 44.80

0.913 67.30

0.626 22.50

0.0072

0.0078

0.0077

0.0076

0.0003

.0000

0.260

0.850 76.80

2.050 15.80

1.053 46.30

0.745 30.50

0.0026

0.0022

0.0028

0.0025

0.0002

.0000

0.110

0.220 12.00

0.490 15.30

0.273 IJ.65

0.160 1.65

0.0495

0.0520

0.0469

0.0495

0.0021

.0000

0.890

4.570

4.310

3.257

1.677

NA:

NA

NA

100.2

526.7

315.7

314.20

174.12

CJ
8

.j::::.

Variance 0.060 15.60 0.124 41.60 0.392 506.25 0.555 930.25 0.025 2.72 2.812 30318.17

Haapton
Virginia

119841

2
119841

0.013

0.007

100.00 0.026

100.00 ( 0.0005

100.00 ( 0.0005

0.0005

0.16

0,042

55.00

19.10

1.100

0.270

38.90

0.00

0.730

0.250

42.50

8.40

0.275

0.091

30.90

4.60

0.093

0.021

32.30

3.00

2.3975

0.682

40.42

5.94

Nil

Nil

0.005 81.60

0.012 26.70

0.038

0.130

0.00

0.00

0.070

0,140

0.00

0.00

0.450

0.370

1.20

0.00

2,800

10500

0.00

0.00

0.800

0.590

3.50

7.30

0.210 2.50

0.170 10.00

0.036 3.30

0.039 17.40

4.409

2.951

0.96

2.33

Nil

Nil

0.0005 0.0005 0,020 0.00 0.110 0.00 0.480 0.00 0.160 3.80 0.042 5.20 0.015 5.60 0.828 1.10 Nil

Average 0.0075 77.1 0.0390 It3 0.0462 0.0 0.2264 15.1 1.230 7.78 0.506 13.10 0.158 10.64 0.0408 12.3 2.2535 10.2

Std.Dev. 0.0046

Var i ance .0000

0.0479

0.0023

0.0533

0,0028

0.1566

0,0245

0.8988

0,8078

0,2565

0,0658

0.0830

0.0069

0.0276

0.0008

1.3896

1.9310



Hoptre.! 1 <1.00E-06 {1.00E-06 1.80E-06 {1.00E-06 .; I. 00E-06 (5.80E-06
OUEbec (I9B'( l

<1.00E-06 1.40HI6 O.OOE-Ob (I.OOE-06 {I. 00E-06 <5.40E-06

1.60E-Ob 1.18E-05 7.00E-06 B. bOE-Ob 5.50E-06 3.45E-05

2.20E-06 2.90E-06 4.30E-06 2.90E-06 1.40E-06 l.37E-05

Average

std. Dev.

Vari ance

Average

Std. Dev.

Vari ance

1.45E-06

4.97E-07

2.4BE-13

8.98E-05

9.64E-05

9.29E-09

4.28E-06

4.40E-06

1.94E-ll

9.40E-05

7.01E-05

4.91E-09

3.53E-06

2. 35E-06

5.51E-12

1. 36E-04

1. 44E-04

2.06E-08

3.38E-06

3.11E-~6

9.70E-12

1.44E-04

1. 39E-04

1.93E-08

2.23E-06

1. 90E-06

3.60H2

2.B2E-04

1. 9BE-04

3.91E-OB

I. 49E-05

1.IBE-05

1.40E-l0

7.45E-04

5.49E-04

3.02E-07

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Average of all Saapling Runs

Average 0.008 77.08 0.039 33.33 0.034 0.00 0.108 35.71 0.004 0.342 29.66 0.231 28.59 0.173 20.83 0.045 12.70 0.921 10.15 314.20

Std.Dev. 0.005 0.048 0.045 0.196 0.001 0.668 0.420 0.441 0.10B 1.557 174.12

Varianc!! .000 0.002 0.002 0.038 .000 0.446 0.176 0.194 0.012 2.425 3031B.17

/linilus { O.GOI " 0.001 ( 0.001 .000 0.004 O.UOU .000 .000 .000 •OliO iOO.bl

Hax !.r.UIII 0.013 0.110 0.140 0.770 0.005 2.BOO 1.710 2.050 0.4Qn 4. ~10 526.11j

Nu,tbef 01 5 4 5 3 9 3 2J 7 3 23 7 21 7 23 is i ',7
~ _\



TABLE A-5

/lass Burn Incinerators

---------------------------- Pol ychl orinated Di benzo Furan IPCDFI Eli ssi ons -------------------------------------------------------------------------------------
Facility Site Run "ono-chioro Di-Chlora Tri-Chlora Telra-Chloro Penh-Chiaro Hen-Chi oro Heph-Chloro Dcla-Chloro Tolal Vapor Particulate

Nale NUliber NUlLber Eaissions Vapor £aissions Vapor Eaissions Vapor £aissioDS Vapor Eaissions Vapor EaissioDs Vapor EaissioDS Vapor EaissioDs Vapor Chloro- Phase Eaissions
Phase Phase Phase Phase Phase Phase Phase Phase Furans III lag/"*31

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Chicago
Northlll!st

Haapton 2
Virginia m831

119831

NA

NA

NA

Average

Std.DeY.

Variance

NA

NA.

NA

Nil

NA

NA

IIA

NA

Nil

0.350

0.280

0.270

0.300

0.036

0.001

NA

Nil

Nil

0.089

0.084

0.096

0.090

0.005

.000

0.500

3.590

2.600

92.2

93.1

NA

NA

NA

0.190

1.200

1.620

89.4

90.3

0.043

0.004

0.059

0.062

0.011

.000

o.:no

1.550

1.770

90.6

78.0

0.007

0.007

0.008

0.007

.000

.000

0.400

0.650

2.210

72.3

37.0

0.0007

0.0006

0.0005

0.0006

.000

.000

0.024

0.03:1

0.170

64.6

22.6

0.490

0.456

0.433

0.460

0.023

0.001

1.424

7.105

8.370

Nil

Nil

Nil

100.2

526.7

315.7

o
I

Q)

Average

Std. Dey.

Variance

2.230 92.65

1.208 0.45

1.660 0.20

1.030 89.05

0.610 0.45

0.372 0.20

1.210 84.30

0.643 6.30

0.413 39.69

1.081 54.65

0.001 17.65

0.641 3H.52

0.076 43.60

0.066 21.00

0.004 441.00

5.633

3.021

9.125

314.20

174.12

30318.17

Haaplon 2
Virginia 11984)

11984)

0.380

0.400

81.6

92.5

0.400

0.490

75.0

63.3

1.800

1.100

66.1

41.8

0.000

0.400

58.8

27.1

2.800

1.300

50.0

15.4

0.210 100.0

0.170 0.1

0.210

0.100

36.7

6.2

0.008

0.009

0.0

0.0

6.608

4.049

60.6

36.6

Nil

NA

0.300

0.420

0.310

80.0

6/d

58.1

o.soo

0.700

0.440

42.0

20.0

12.1

2.100

3.300

1.600

14.8

10.9

5.1

2.000

1.600

0.560

5.5 15.000

6.9 9.200

1.7 2.900

1.4

3.0

0.7

1.800

0.950

0.340

0.2

2.6

l.5

0.380

0.230

0.003

1.8

6.1

4,3

0.240

0.018

0.009

0.0 22.320

0.0 16.410

0.0 6.242

5.0

a.1

5.7

NA

Nil

Nil

Average 0.3620

Std. Dey. 0.0483

Variance ~.0023

75.8 0.5060

0.1035

ii.Ol07

42.6 R. 9800

0.7359

0.5416

27.9 1.0000

0.6042

0.365'

20.0 6.2400

5.1554

26.5784

14.3 0.6940

0.6201

0.3846

20.9 0.2006

0.1069

O.OlH

!I.O 0.0568

0.0917

0.Ou84

0.0 11.1274

7.0379

49.5121

23.2



~ontredi 3 1 1.80E-06 1. 80E-06 <I.00E-06 <1.ooE-06 0.00E-06 (idOE-06
Quebec (1982)

2.IOE-06 2.80E-06 <1.00E-06 (1. 00E-06 {1.00E-06 (7.90E-06

1.60E-06 1. 88E-05 I. 49E-05 1. 26E-05 5.50E-06 5.34E-05

4.30E-06 3.60E-06 3.6OE-06 2.90E-06 1.40E-06 I.58E-05

Average

Std.Dev.

Variance

2.45E-06

1.08E-06

1.17E-12

6.75E-06

6.99E-06

4. 88E-ll

5.m-06

S.74E-06

3.30E-11

4.38E-06

4.81E-06

2. 32E-11

2.23E-06

1.90E-06

3.60E-12

2.09E-05

1. 'lIE-OS

3.64E-I0

"ontreai 3 1 t 7.81E-04 5. 69E-04 1.51E-04 I. llE-04 8.00E-05 1.69E-03
Ouebec (19831

(1.00E-06 {1.00E-06 2.00E-06 1.IOE-05 1.00E-06 1.60E-05

3. DOE-OS 5.90E-05 3.60E-05 4.90E-OS 6.00E-65 2. 34E-04
0

7.00E-05 1.06E-04 4.80E-05 7.20E-05 5.50E-05 3.5IE-04 I
'-l

3.90£-05 3.80E-05 2.50E-05 4.50E-05 ·4.20E-05 I.89E-04

4. 52E-04 3.75E-04 4.21E-04 I.BOE-04 ·1.14E-04 1.54E-03

I. DOE-OS 4.00E-06 2.00E-06 3.00E-06 . 3.00£-06 2.20E-05

5.10E-05 7.80E-05 7.IOE-05 3.30E-05 5.00E-05 2. 83E-04

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Average

Std.Dev.

Variance

1. 79E-04

2. 66E-04

7.09E-08

I.54E-04

I.UE-04

3.72E-08

9.45E-05

I. 31E-04

I. 72E-OB

6.30E-05

5. 45E-05

2.91E-09

5.06E-05

3.50E-05

I. 22E-09

5.4IE-04

6.32E-04

3.99E-07

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Aver age of all Sa.pling Runs

Average 0.3620 75.78 0.5060 42.60 1.3500 21.86 0.5391 40.16 1.7146 35.116 0.3168 39.00 0.1863 23.49 0.0224 12.46 3.214 23.20 314.20

Std.Dev. 0.0483 0.1035 1.0002 0.9551 3.6952 0.5173 0.U28 0.0580 5.7195 174.12

Var i ance 0.0023 0.0101 1.0005 0.9122 13.6542 0.3333 0.2142 0.0034 32.7125 30318.17

Hinilulil 0.3000 0.4000 0.2700 .0000 .0000 .0000 .0000 .0000 6.6OE-06 100.20

t'ax llllUI .).4700 0.7000 3.3000 3.5900 15.0000 1.8000 2.2100 0.2400 22. ~200 526.70

NlJliber 01 'i 5 5 5 B 5 23 7 20 7 23 7 23 7 23 7
..,~

L~

Data Sets
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COMPREHENSIVE EMISSIONS DATA BASE

USED IN THE HEALTH RISK ASSESSMENT

REFUSE DERIVED FUEL (RDF) FACILITIES
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TABLE B-1

Refuse Derived Fuel (RDF) Facilities

----Qllorinated Benzene EIIissions (ug/litt3)--
Facll1ty Site Run Dichloro Tri- Tetra- Penta- Hexa- Total Particulate ~le s.wple Rl!ference Coetnh

Name NUJlber Nu.ber Chloro ChIoro ChIaro ChIoro Chiaro- EIIissiollS Duration VOlUE
8If!'nzenes (1IIq1",3) (hrs) ("'3)

---------------------
Toronto 1 1 NA '.649 1.888 1.1. 1.331 3.959 15.688 24•• 15.41 5 FiCility utilize
Canada Ilater sprays for

2 NA •• 3n '.111 '.222 •• 235 1.945 31.7. 24•• 16.21 flue gas cool ing

3 NA 8.651 2.191 2.190 •• 574 5.68:S 46•• 24•• 16.90

Average •• ssg 1.394 1.171 8•• 3.583 31.233 24•• 16.17

Std. Dev. •• 129 8.916 1.815 8.143 1.938 12.578 ... '.61

Yariance 8.817 8.839 8.648 '.B 3.723 158.216 t•• 8.38

Huilton 2 1 54•• 92.. 4•• 2.836 7 TN facility is
Wenhorth equiptlld with an
Ontario 4 24.38 64•• 4•• 1.618 £!P. FIlii g<15
Canada ~lnlfll"tf

5 7.7t 673.. 4•• 1.9<\4 collllCted after t~
£!P IIld I"I1JI'"IIIt

6 3t.7t 141•• 4•• 2.822 tobl P...Uc:ulat.1
Vapor jNH

7 76.51 464•• 4•• 1.961 Billions. Tht
f\IJ"I'IIICI t..,.,.atu"

8 31•• 321•• 4•• 1.966 aflll"'OiChed a
lIUi_ of 6n C

9 52.81 564•• 4•• 2.273 U431 F) although
HYII"al tnt! lfItT'e

18 22.31 1:55.. 4•• 2.119 conducted in ""ich
thef~

11 47.51 293.. 4•• 2.183 tl!llplrattn 1M'
below 611 C lI118 F)

12 34.51 47•• ~~. 1.969

13 182. 51 a. 4•• 2.244

14 42.41 158.. 4•• 1.296

15 26.31 78.. 4•• 1.747

lMragt 42.. 267.538 4•• 1.943

Std. Dev. 24.127 199.7J2 8.. 8.253

Variance S82.123 39892.864 8.. 8.1164

Total of All SclIIples

Average '.SS9 1.394 1.171 8.388 35.188 223.231 7.758 4.616J

Std. Dev. 8.129 1.916 8.885 •• 143 26.558 2tl2.J68 7•• 5.563

Variance "'17 •• 839 •• 648 "B 7lJ5.J52 48949.511 6t. 938 31.944

/Ilinillllllll 8.m 8.111 8.222 '.235 8.945 15.61 4•• 1.296

IfaxililWll 1.651 2.19 2.19 8.574 182.5 673.. 24•• 16. 91

Nulllber of 3 3 3 J 16 16 16 16
Values
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TABLE B-2

Refuse Derived Fuel IRDFI Facilities

----chlorinated Phenol e.issions lug/JlftJI---
Facillty Site Run Dichlora Tri- Tetra- Penh- Total Vapor Particulate s..ple SaIiIpIe Refl!T'e1'a COIIIIIE!nts

Nalile NUIlber NWlber Chloro ChIaro O1loro Olloro- Phase e.issions Duration Vollllll!
Phenols I_I IIII!J/JlftJI (hI'S) 01.3)

-------------------
Toronto 1 1 Nfl 4.28 2.88 1.51 8.51 92•• 15.61 24•• 15.41 S Facility utilizl!S
Canada Ilatl!l" sprtlys for

2 III 1.91 I.EllII 1.51 5.28 1118•• 31.7t 24•• 16.28 fIlii! gas cooling

3 III e.53 2.29 1.10 J.8J 99.28 46.4t 24•• 16.91

Average 2.21e 2.267 1.367 5.843 97.867 31.233 24•• 16.167

Std. Oev. 1.514 '.4U '.189 1.968 3.598 12.578 ... ..613

Variance 2.293 0.169 0.eJ6 3.842 12.942 158.216 ••• .. 376

----------

HtUIilton 2 1 41.71 92.. 4•• 2.136 7 1M facility is
WentlfOrth eqllipplld with an
Ontario 4 23.. 64•• 4._ 1.638 E9). Fl lie gas
Canada YlPl" ...

5 72._ 675.. 4._ 1.944 collll:hd aftl!l" tM
E9) tUIl~

6 36.61 141._ 4._ 2.E total Plriiculat.1
Yapor'rNH

7 48._ 464._ 4•• 1.961 Bislions. ThlIt
f~ tHpl'l"atuf'l!!

I) 39.71 321•• 4.11 1.966 ~a

RdlllUllllof 6nC
9 83.61 564•• 4.11 2.273 11431 F') illthough

seYeral tests NeI"'@

10 74.91 153.11 4•• 2.119 conducled in liIhictl
thllt fllr"l'laCl

U 32.28 293•• 4._ 2.liI8J t~attn INS

below 6811 C (lU8 F)
12 96.58 47•• 4•• 1.969

13 lte.5lI
426._

4•• 2.2"

14 4.81 158.11 4•• 1.296

15 85.91 18.11 4.11 1.747

--
Average 57.131 267.SJI 4•• 1.943

Std. Oev. 29.411 199.732 ... ..~
Vilriilnce 865.i187 39892..864 ... ..164

Total of Rll s.u.ples

Average 2.218 2.267 1.367 47.433 '11.867 223.231 7.7'.5f 4.611

Std. Dev. 1.514 8.411 0.189 3J.287 3.598 2t2.368 7•• 5.563

Variance 2.293 1.169 t.836 1182. 782 12.942 4e949.5lGl 61.938 Jt.~

PlinilllUllll 0.531 1.aN 1.111 JoQ 92•• 15.6811 4•• 1.296

Maxill\.llll 4.ZII 2•• 1.511 112.511 1... 675•• 24•• 16..

NtllIIber of 3 3 J 16 J 16 16 16
Vah...
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TABLE B-3

Refuse Derived Fuel (RDFI Facilities

F.lcJ1lty Site Run Total Vapor Part iculate Sallple SaIIple Reference COIIIIIIl!nts
N.l/lH? NUMber NUllber Chiaro- Phase EIIIissions Duration Volulile

Biphenyls (llg/flff3) (hrs) (Mt31
-----------------------

Toronto, 1 1 0.~ 89.8 15.68 2~ 15.~

Ontario
Canada Z 8.088 189.0 31.70 2~ 16.2

3 NA 46.~ 2~ 16.9

Average 0.ll5S 9~.5 31.23 2~•• 16.17

Std.Dev. e.ecs 5.5 12.58 ••• 8.61

Variance lUlU 38.3 158.22 e•• 8.38

-------

HaIti Iton- 2 1 0.182 92.i 2.136 Sallpln collected
WentlfOrth aft", thlt ESP.
Ontar1O ~ 0.'UI &\.e 1.688 The furnactf
Canada t.....atUJ"e

5 i.32~ 675.. 1.944 aJlPl"C)idlld a
lllxi.. of

6 •• 889 1~1.' 2.122 6n C 11Z'i1 F)

7 '-286 ~.. 1.968

8 i.067 321.' 1.966

9 8.212 5&\.' 2.m

111 i.l111 155.. 2.119

11 2.864 293.. 2.183

12 i.6t9 47.8 1.969

13 8.936 ~.. 2.2"

14 e.~7 158.. 1.296

15 '-687 78.. 1.747

- liver.-- 8;456 267.5 J.~

Std.Dcrt. 8.53J 199.7 ••aJ

Yariara e.284 ~9 8.164

Average 0.4e2 94.5N 2.23.231 24•• 4.618

Std.Dev. 8.51~ 5.5111 212.368 i•• 5.563

Variance 0.264 38.2561 40949.5111 0•• 38.944

Minillllllll 8.018 89•• 15.688 2~•• 1.296
-

Mad li\liiii 2.864 1••• 67'S•• 24•• 16..

NWIIbtr of 15 2 16 2 16
Data Sets
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TABLE B-4

~fu5lf lltPrlVt!d Fuel IID') FlICilltin

'",rllltv
~.... S,t.

NllllbPr

Run
NII.ber

(@tra-O'tloro 2.3,1,8, rcDO
E.'S",OM Vapor Ea15510m; Vapor

Phaw Phaw

PolydllOl'INIM Dlbmzo Dioun IIlCIlOI EainiOM
Pt!nh-ot I01'0 MPu-otlOl'O lltpta-QIIOl'O

E.1551OM Vapor EaiuIOM Vapor EainiOM vapor
Phaw Phaw PItftII

lkta-otlOl'O
EalnlOM Vapor

Phase

Tohl
O'tIClt'O"
Diou",

Vapor
Phaw

III

Particulate S.le S.I. ~f~
EaiUlOM IluratlOl'l VolUlll'

llIIg/1lt3) Ih,,1 IIlt31

CoooriImh

• r n"t.', 0.0 98.0 8.0 93.. 8.138 '1.5.' t,871 91.8 ..... 11.. 8.287 15.611 24 13.4
ilntal to

( anada 0.0 85.8

11.168 99.8

La 55.8 ..318 :S4.I 1.21. 56.8 .. 128 21.' 8. 721

..~ ~. ..~ ~O ..~ U8 8.M '1.5.' Lm

31.11

~ ..
24

24

16.2

16.9

Av",a.. 8.8411 94.'

Std.l>Iv. '.114 6.4

VarwlCl •• ".7

..m ~3 ..m ~J ..~ a. Lm ~3 ..m

..841 19.5 ...,. 28. I ...151 17.. ....... 3U 8.21!

.. llII2 J1'J.6 ... ~, .. 883 2lIIL1 L. 991.2 ..841

31.23 24." 16.17

12.:511 11... 8.61

151.22 .... ..31

Haallton
W,nl_th
Ontario
Canada

'.51

8.35

•• 11

2.14

8.49

.. 36

8.45

10 8.49

\I 8.33

12 8.51

13 8.35

14 2.73

15 IM4

Avt!raljl .. 768

Std.l>Iv. '.714
Varulll.'W '.589

", l; I dq~ d illl. _,.YO 1HIg HUfr'51

L&J

":51
...1

1.41

8.11

..a

11.35

...,

.. JIil

.. 53

L31

2.lI5

.. 11

.. 714...

.. 232

1,41

.."

..91

8.87

I. III

..211

1\.441

.. 47

..34

..83

lUI

1.2

IU8

8.65I..
1L128

11.,.

..a

....

.."
1.41

.. Ill

....

....
1,19

..a

....
11.2

....
..all

8.111

..e

..2i

...12

11.44

.. Ill

"III

...,

.. ..

..15

....

..211

.."

..31

..~

..229

.. 142

8.8

2.43

2.89

3.21

4."
2. !II!

l.tS

I."
I••

1.3.

2.49

1.1.

1.19

J.I!

1.519

....1

3.265

1111.'

21.'

51.l1

211.8

J7U

••
1S'l.8

~8

It".
II'"

15.1

l6J.tIJ

III.'

1...3

11..5

1..:17.9

2.Q

1.6lI8

1.944

2.1l!2

I.B

I.B

2.213

2.189

2.8&1

I.'"
2.244

I.ali

I.m

I.'JQ

11.251

I.'"

s.,11II collllrilill
aft", t'" EllP.
1llIf_
t......al_

8pIII'OIdlad I

...i_of
617 C 1IZl8 Fl

Avwalj@ 8.625 901." 8.9\ 82.33 (l,6JlI 82.33 8.21' 811... I.IW 62.33 I.~I' 126.J:5& 24.. ...11

Sid. DeY. •• 782 8.S112 8.5 8.1&7 8.1~ 1.721 \1"291 ... :l.3U

Varlalll.'W 8.493

l'Ii",_ '.U!
"'.1_ 2.738

..2:12

e.u

2.8

8.121

8.IJII

1.21

8.8

11.871

......

8.eel

8.811

8.~

2.984...
7.1511

1:mJ.s.., ... Jl.944

1501iIIl 24._ 1.296

._ Z4•• I""

Huebe!' of
Data Sets

16 16 I' 15 16 2lI 16 1&
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TABLE B-5

Ilffuw 0iPr,....,j F""I IRDfI Facllitin

'~', lit', SItE-
'I.tlti) ~u.ber

Ir,rnntlJ,

flr'ltdt'IO

CM.dd,

R'm
N'lIIbl!r

---------------- Polydllorlnatl!ll DIbl!nlO Furan (PCDF) EJllssi0n5 (ug/1lt31----------
Tetra-eh Ioro P!nta-Qlloro Hua-Qlloro flfph-Qlloro Dcta-QlIoro Total

Ellsslons Vapor Ellsslons Vapor ElusIons Vapor Elisslont Vapor ElU510nt Vapor 0I1~

Phaw Phaw Phaw PhllW Phaw Fllf'aml

'.ll68 97.. 8.878 96.. ..178 96.' ..... 97.' ...14 91.' .. 394

8.878 91.' ... 76.1 ..JJI 71.8 .. 1311 6J.. ..e 64.. ..~

Vapot' Partie.latlP _lIP _lIP 1III'trm:!!
Phaw ElilliOlll llIlration Vol..

I.' (../1lt31 Ihf'!l) l1lt3' '

15.68 24.8 15.4

JI.78 24.8 16.2

eo.mts

'.598 9'1.. '.348 9'1.' 1.298 9'1.8 .... 9'!1.8 ..e 96.6 1.:548 46.48 24.8 16.9

Awrage ••248 9S. 7 1.163 9t.J ..263 IJ8.J .. 117 ll6.J ..e 85.2 ..au

~~~~ ..m &4,"~ ~2 ..e ~. ..& ~5 ... ~4 ..~

Vamra '.1161 11.6 ...16 184.2 "8II.'l 169'.6 ... m9 .• 15.1.1 ..241

31.23 24." 16.17

12.311 .... ..61

lSI.22 .... ..JlI

Ha.,lt~n

~nhorth

OntariO
Canada

3.55

1.82

4.'1

4.85

2.35

1.67

2.5

I' 1.93

II 2.26

12 1.72

13 2.JI

14 3.57

15 1.55

AwraglP 2.:561

Std. DrY. 1.868

VlII'ianc:w 1.141

W,PI aqe .)~ til a -'HOi wtj Rtms

2.98

1.14

3.76

3.91!

3.96

1.28

1.54

..87

1.65

1.72

1.78

3.11

I.n

2.262

1.878

1.161

1.15

.. 72

1.73

1.21

2.12

.. 2...
8.61

....
1.15

..n

...6

1.12

1.863

.. 431

.. 186

....
8.85

.. 71

..83

.. 18

"84

..83

..84

.. 87...
"III!
..32

.. 17

..I,.
"278

"873

.. 17

..15

..86

..83

"Ii!

..84

....

..83

"III!
..15

"III!....
.."

"1!l4

....,...

8.73

2.,.

1..27

18.84

8.95

3.47

4.,.

3.48

4.11

4.78

4.0,.

1.18

4.n

3.467

3.m

12.1'89

181.'

27.8

51.8

271.8

371.8

••
1",8

52.8

11...8

61.8

85..

1U.8

61.'

148.3

IUL5

14837.t

2.835

1.611

1.944 .

2.&

I.•

1.'.1&6

2.273

2.189

2.883

I.M

2.244

1.296

1.747

1.9'3

8.m....

SIiI;Ilftcvlllll:'tlld
an"" tlMr EJP.

lIMr 'II'MCW
t....lPt_

ipIIII'OIIdIIId a
..11_ 0'

6n C 112311 FI

AvrralllP 2.126 'JS. 67 1.868 98.33 .. 913 ... 33 8.1'.11 ll6.33 ....7 85.28 3.166 126. J56 24.... 4.618

IIlnl_ 8.868

Std.Oev.

VarllftCe

!laWI_

1.326

1.~9

4.858

1.272

1.617

..878

3.968

"49'1

"24'.1

.. 178

2.128

.. 247

...1...

.....

....7...
lUI8

.. 178

3.469

12.833

.....
1.. 278

116.2'.11 ... 5.563

1J52J.54'.1 ..... 38.944

15.611 24.. 1.296

•• 24.. 16..

....... 0'
Data SlPts

16 " 16 16 16 25 " 16
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SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-1

Y
V12 V11 V10

V1------- ------V6
V2------- ------5V x

Intersection:
Time Period:
Date:

a 1 sC'YI&·7t h
Am peak h.:I'-ll''''
89 desi gYI

V3-------

V7 V8

z

------V4

V9

Identify phasing: 3 phase

Traffic movements: 1 2 3 4 5 6
Demand VI:.l umes: 5 710 540 25 155 50
Tt"l\ck Pel'''ceYlt: 5 5 5 5 5 5
LI:.cal Bl.lses 1 1 1 1 1 1
PasseY'lgel''' Cat"s: 9.25 749.5 571 30.25 166.75 56.5
Phf: 0.95 0.95 0.95 0.95 0.95 0.95
Pel'''ic.d Vc.. l umes : 9.736842 788.9473 601.0526 31.84210 175.5263 59.47368

Traffic movements: 7 8 9 10 11 12
DemaYld VI':) I umes : 150 180 35 70 655 20
Tt"IlCk. Pel'''cel'"lt: 5 5 5 5 5 5
L.:.cal Buses 1 1 1 1 1 1
....1assel'"lget" Cal'''s: 161.5 193 40.75 77.5 691.75 25

'If: 0.95 0.95 , 0. 95 0.95 0.95 0.95
Pet"i.:ld VeIl umes: 170 203.1578 42.89473 81.57894 728.1578 26.31578

Left t 1.ll''''Y'1 check: W X Y Z
Cycle lerlgth., sec: 80 80 80 80
NI:I. .:If ch. Intel''''vals: 45 45 45 45
Left t I.ll''''n CIl'"1 Il'"ltel''''vals: 90 90 90 90
G/C l'''at i CI: 0.375 0.375 0.312 0.635
OpposiYlg vol. (Th. +Rt.): 205 1250 215 675
Left turn on green,vph.: 245 -800 159.4 87
Left turn capacity,vph.: 335 -710 249.4 177
Left t I.ll'""rl vc.l ume., vph. : 5 25 70 150
Excess Capacity: 330 -735 '179.4 27



E~2

Signalized Intersection Analysis cont.
Turn Adjustments:

W X y z

B2 A1 B1 A2 B4 A3 B3 A4

Pedestrian volumes:
1121 10 1121

PCE Left, table 3
111

Left turn vol, pch.:
9.736842 31.84210 81.57894
PCE right, table 4

111
Right turn vol., pch

601.121526 59.47368 26.31578
Through vol., pch

788.9473 17595263 728.,1578

601.0526 31.84210 59.47368 81.57894
v 1:1 I umes:

1

1

RT

1121

21213. 1578

42.89473

170 42.89473

17121

675

LTRT

26.,31578

215

LTRT

1250

LTRTLT
VOLUMES:
9,,736842
Oppc,sirag

205

Total volume,pch
9.736842 139121 31.84210 235 81s57894 754.4736 17121 246 .. 121526

Ad j 1.\ s ted VClla.Hlles
MClvemerat PCV U W U*W*PCV Lar,es PCV pet" 1a rae
------- ---- ----- ---- -------- ----=--- -----------
B2 9.736842 1 1 9.736842 1 9.736842
Ai 1390 1 .. 1215 1 1459.5 3 486.5
81 31.8421121 1 0.9 28.65789 1 28,,65789
A2 235 1 1 235 2 117.5
B4 81.57894 1 1 81.57894 1 81.57894
A3 754.4736 1 121 .. 9 679.121263 1 679.. 121263
B3 17121 1 1 17121 1 17121
A4 246.0526 1 1 246.0526 2 123.,121263

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

112145
BIC

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.



Vl------- ------V6

Y
V12 Vii VillISIGNALIZED INTERSECTION ANALYSIS

CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-3

V2------
V3-------

------5V
-------\/4

x

Intersection:
Time Period:
Date:

Olson&7th
Pm peak hour
89 design

V7 V8

z

V(3

Identify phasing: 3 phase

Traffic movements: 1 .-, 3 4 5 6a::.

Demarld VCll umes: t= 265 215 25 765 150...J

Tl'"'uck Pe.,.... cerlt: 5 5 5 5 C' 5...J

Lc,cal Buses 1 1 1 1 1 1
Passenger"' Cat"'s: 9 '-It::" 282.125 229.75 30.25 807.25 161.5.a::....J

Phf: 0.95 0.95 0.95 0.95 0.95 0.95
Pel'"' i .:.d Volumes: 9.736842 297.1052 241.8421 31.84210 849.7368 170

Traffic movements: 7 8 9 10 1 1 12
Derl1arld VI:ll'.lrnes: 575 700 20 30 260 5
Tr"'ucK. Pet"'cer.t: t= C' 5 5 5 t:::"

...J ...J ...J

LI:lcal Buses 1 1 1 1 1 1
Passerlget"' Cal'"'s: 607.75 739 25 35.5 277 9.25
Phf: 0.95 0.95 0.95 0.95 0.95 0.95
Pet"'icld Veil umes: 639.7368 777.8947 25.31578 37.36842 291.5789 9.735842

Left t ut"'r, check: W X Y Z
Cycle length, sec: 80 80 80 80
NCI. clf ch. I nt et"'va 1s: 45 45 45 45
Left t Ut"'n 1:1y"! I rlt et"'va 1s : '30 90 90 90
GIC t"'at i 0: 0.375 0.375 0.312 0.635
OPPCIS i rIg VCI l. (Th. + Rt. ) : 915 480 720 265
Left t Ul'"'rl or. gt"'eer., vph. : -465 -30 -345.6 497
Left turn capacity,vph.: -375 60 -255.5 587
Left t ut"'rl vCll ume, vph. : 5 25 30 575
Excess Capacity: -380 35 -285.6 12



E-4

Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z

Left turn vol, pch.
9.736842 31.84210
PCE right, table 4

1
Right t w''''r, v':' 1., pch

241.8421
Through vol., pch

297.1052

A'-' 84 A3 83 A4c.

--- ---- ---- ---- ---
RT LT RT LT RT

170 37.36842 9.736842 639.7368 26.31578

720 265

10 10 10

1 1

37.36842 639.7368

1 1 1

17121 9.736842 26.31578

849.7368 291.5789 777.8947

1

81Ai8 ,-,
c.

LT RT LT
VOLUMES:
9.736842 241.8421 31.84210
Opposing volumes:

915 480
Pedestrian volumes:

10
peE Left, table 3

1

Tc,t a 1 vo 1 ume, pch
9.736842 538.9473 31.84210 1019.736 37.36842 31211.3157 639.7358 804.2105

Adjusted volumes
MClvefllent PCV U W U*W*PCV Larles PCV pet'" lane
------- ---- ----- ---- -------- ----- -----------
8'-' 9.736842 1 1 9.736842 1 9.736842c.

Ai 538.9473 1. 05 1 565.8947 ~ 188.6315
81 31.84210 1 0.9 28.65789 1 28.65789
A2 1019.736 1 1 1019.736 2 509.8684
84 37.36842 1 1 37.36842 1 37.36842
A3 31211.3157 1 0.9 271.1842 1 271.1842
83 639.7368 1 1 639.7368 1 639.7368
A4 81214.2105 1 1 81214.2105 2 402. 112152

SUM OF CRITICAL VOLUMES: 1313
INTERSECTION LEVEL OF SERVICE B/C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.



Vl------- ------V6

Y
V12 Vli VietSIGNALIZED INTERSECTION ANALYSIS

CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-5

V2------
V3-------

------5V
------V4

x

Intersection:
Time Period:
Date:

MTC&O I sorl
AM peak hout...
89 desi grl

V7 va

z

V9

Identify phasing: 2 phase

Traffic movements: 1 .-.
~ 4 5 6L:.

Demarld Vc,l urnes: 50 650 115 '-It::::" 150 10tZ1L:.-..J

Tt"'uck Pet"'cerlt: 5 5 t::' 5 5 5-..J

LClca I Buses 1 1 1 1 1 1
Passerlget... Cat"'s: 56.5 686.5 124.75 30.25 161.5 109
Phf: 0.95 0.95 0.95 0.95 0.95 0.95
Pet... i od V.:. I umes: 59.47368 722.6315 131.3157 31.84210 170 114.7368

Traffic movements: 7 a 9 10 1 1 12
Derl1arld V':llumes: 45 121 1121 30 121 3121
Tt"'l.lck Pet"'ceY'lt: 50 5121 50 30 30 3121
Lc.cal Buses 1 1 1 1 1 1
PasseY'lget"'. Cat"'s: 71.5 4 19 43 4 43
Phf: 121.95 0.95 121.95 0.95 0.95 121.95
Pet... i c.d VI:.l umes: 75.26315 4.210526 20 45.26315 4.21121526 45.26315

Left t I.l t"' Y'I C h e c K. : W X Y Z
Cycle leY'lgth, sec: 9121 90 90 90
Nel. .:,f ch. I l"'lt er"'va 1s : 40 40 40 4121
Left t Ut"'rl OY'I I rl t e t...val s : 80 8121 8121 80
G/ C t... a t i CI : 121.5 121.5 o 1::" 0.5• .:.J

Oppc,s i Y'lg vl:.l. (Th. +Rt. ) : 250 765 10 30
Left t I.l t"' '(I I:' '(I gt"'eeY'l, vph. : 350 -165 590 57121
Left turn capacity,vph.: 430 -85 67121 65121
Left t U 1'"''(1 vCII ume, vph. : 50 25 30 45
Excess Capacity: 38121 -110 640 605



E-6

Signalized Intersection Analysis cant.
Tu ....'rl Adj ust merit s:

W X Y z

B2 A1 B1 ,-...-,
Me. B4 A3 B3 A4

131.3157 31.8421121 114.7368
volumes:

RTLT
VOLUtrjES:
59.47368
Oppc,si rig

250
Pedestrian volumes:

LT

765

RT LT

45.26315

1121

RT

45.26315

LT

75.26315

3121

RT

20

1 1 1 1
PCE Left, table 3
111 1

Left turn vol, pch.:
59.47368 31.8421121 45.26315 75.26315
PCE right, table 4

1 1 1 1
Right turn vol., pch

131.3157 114.7368 45.26315 2121
Through vol., pch

722.6315 17121 4.210526 4.21121526

TCltal volume, pch
59.47368 853.9473 31.8421121 284.7368 45.26315 49.47368 75.26315 24.21052

Adjusted volumes
Movemerlt PCV U W U*W*PCV Larles PCV pet... lane
------- ---- ----- ---- -------- ----- - _____~___ _.c>

82 59.47368 1 121.9 53.52631 1 53.52631
A1 853. (3473 1 1 853.9473 1 853.9473
B1 31.84210 1 1 31.84210 1 31.84210
A'-' 284.7368 1 1 284.7368 1 284.7368Co

B4 45 .. 25315 1 1 45.25315 1 45.26315
A3 49.47368 1 1 49.47368 1 49.47368
B3 75.26315 1 1 75.26315 1 75.26315
A4 24.21052 1 1 24.2112152 1 24.2112152

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

AlB
930



Vl------- ------V6

Y
V12 Vii V10SIGNALIZED INTERSECTION ANALYSIS

CAPACITY CALCULATION
TR8 CIRCULAR 212

w

E-7

V2------
V3-------

------5V
------V4

x

Intersection:
Time Period:
Date:

MTC&Olson
Pm peak hour
89 design

V7 V8

z

V I3

Identify phasing: 2 phase

Traffic movements: 1 2 ~ 4 5 6
DernaY"ld Veil umes : 65 215 35 5 870 65
Tt"uck Pet"ceY"lt: 5 5 5 5 5 5
LClca 1 Buses 1 1 1 1 1 1
Passenget" Cal'''s: 7--. .-,r= 229.75 40.75 9 ,-,r: 917.5 72.25L:..L:.;:) .. L:.....J

Phf: 121.95 0.95 121.95 0.95 121. 95 121. 135
Pet" i od VCll umes: 76.1215263 241.8421 42.89473 9.736842 965.7894 76.05263

Traffic movements: 7 8 9 10 1 1 12
DernaY"ld V.:ll urnes: 50 0 10 65 121 15
Tt"ucH. Pe'r"cerlt: 50 50 50 30 30 30
Local Buses 1 1 1 1 1 1
PasseY"lget" Cc:\'r"s: 79 4 19 88.5 4 23.5
Phf: 0.95 0.95 0.95 0.~5 0.95 0.95
Pen" i I:ld VCll urnes: 83.15789 4.210526 20 93.15789 4.210526 24.73684

Left t Ut"Y"1 check: W X Y Z
Cycle 1eY"lgt h, sec: 90 90 90 90
Ncr. c.f ch. I Y"lt et"va 1s: 40 40 40 40
Left t u t" n c. Y"I I Y"lt et"va 1s: 80 80 80 80
G/C 'r"at i c.: 0.5 0.5 121.5 121.5
0PP':IS i rIg vl:.l. (Th. + Rt. ) : 935 250 10 15
Left t Ut"Y"1 on gt"eerl, vph. : -335 350 59121 585
Left turn capacity,vph.: -255 430 670 665
Left t Ut"Y"1 veil ume, vph. : 65 5 65 5121
Excess Capacity: -320 4·-·r: 605 615L:.;:)



E-8

Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z

10 15

1 1 1

1 1

93. 15789 83. 15789

1 1 1

76.05263 24.73684 20

965.7894 4.210526 4.210526

1

250

Al 8~ A2 84 A3 83 A4
--- ---- ---

RT LT RT LT RT LT RT

42.89473 9.736842 76.05263 93.15789 24.73684 83.15789 20
volumes:

82

vCII, pch.:
9.736842

table 4
1

Right turn vol., pch
42.89473

Through vol., pch
241.8421

LT
VOLUttlES:
76.05263
OPPc1s i ng

935
Pedestrian volumes:

1
PCE Left, table 3

1
Left turn
76.05263
PCE right,

Total volume,pch
76.05263 284.7368 9.736842 1041.842 93.15789 28.94736 83.15789 24.21052

Adjusted volumes
MClvemer,t PCV U W U*W*PCV Lar,es PCV pet"" lane
------- ---- ----- ---- --_ ......_--- ----- -----------
8'-' 76.05263 1 0.9 68.44736 1 68.44736c-

Al 284.7368 1 1 284.7368 1 284.7368
81 9.736842 1 1 9.736842 1 9.736842
A2 1041.842 1 1 1041.842 1 1041.842
84 93. 15789 1 1 93. 15789 1 93. 15789
A3 28.94736 1 1 28.94736 1 28.94736
83 83. 15789 1 1 83. 15789 1 83. 15789
A4 24.21052 1 1 24.21052 1 24.21052

SUM OF CRITICAL VOLUMES: 1134
INTERSECTION LEVEL OF SERVICE B

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.



UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: 5th&6th
Time Period: Am peak hour
Date: 89 deslgn

E-9

(T) V2------- ------V5
V3------- ------V4

I

V7 V9

Traffic movements:
Demand Volumes:
Demand in Pch:
C1""' i tica I gap:
Capacity Fig. 10.3:

2
200

3 4 C;' 7 9--J

50 330 485 10 55
35121 1121 6121

5 6 c=
--J

97121 245 112100

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pelt erlt i a I Ca pac i t Y f'l''''.:lm Fig. 1121 . .3 :
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
P I:'tent i a 1 Capa cit y f 1""'.:,m Fig. 10. 3 :
CP4:
Demarld, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 25
VC7:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

.-.t=" + 21210C--J

225 PCH
5 SEC

100121 PCH
1000

60 PCH
940 PCH

A

50 + 200
250 PCH

5 SEC
97121 PCH
970 PCH
350 PCH

36.08247 PERCENT
0.711340

970 PCH
62121 PCH

A

20121 485 330
11214121 PCH

6 SEC
245 PCH

174.2783 PCH

10 PCH
164.2783 PCH
D

70 PCH
578.3974 PCH
51218.3974 PCH
B Overall



UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TR8 CIRCULAR 281

Intersection: 5th&5th
TiMe Period: Pm peak hour
Date: 89 design

E-I0

(T) V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements:
DemaY"ld VI:llumes:
DemaY"ld in Pch:
Ct"' i tica I gap:
Capacity Fig. 10.3:

2
565

,.:;

55
4 5 7 9

85 200 i.::: 5 130
90 25 135

5 5 5
604 307.78 630

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pot e '(I t i a 1 Capa cit Y f l"'" I:' rll Fig. 10. 3 :
CMS:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
C':IY",f 1 i ct :. Ilg f ll:'ws, VC :
VC4:
Enter Critical Gap:
·Pl:.t ent i a 1 Capac i t Y fl"".:.r'l Fig. 1121. 3:
CP4:
Demand, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 32.5
VC7:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

32.5 + 565
597.5 PCH

5 SEC
630 PCH
630

135 PCH
495 PCH

A

65 + 565
630 PCH

5 SEC
61214 PCH
604 PCH

9121 PCH
14.912112166 PERCENT
121.881217'34

61214 PCH
514 PCH

A

565 2121121 85
882.5 PCH

6 SEC
31217.78 PCH

271.121909 PCH

25 PCH
246.0909 PCH
C/D

16121 PCH
519.1426 PCH
359. 1426 PCH
BIC Ovel""'all



Vl------- ------V6

Y
V12 Vii V10SIGNALIZED INTERSECTION ANALYSIS

CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-ll

V2-------
V3-------

------5V
------V4

x

Intersection:
Time Period:
Date:

7th&Hennepin
Am peak hour
89 design

V7 V8

Z

V9

Identify phasing: 2 phase

Traffic movements: 1 2 ~ 4 5 b
Demand 'v':' 1 umes : 95 1215 0 0 30 0
T)''''I,lck Pe'r"'cent: 10 10 10 10 10 10
LClca 1 Buses 1 1 1 1 1 1
Passerlge'r'" Ca'r"'s: 108.5 1340.5 4 4 37 4
Phf: 0.95 0.95 0.95 0.95 0.95 0.95
Pe'r'" i.:.d Volumes: 114.2105 1411.052 4.210526 4.210526 38.94736 4.210526

Traffic movements: 7 8 9 lIZ! 1 1 12
Demarrd Vo 1 umes: 0 590 160 0 0 0
T'r"l.lCk Pe'r"'cent: 10 10 10 1121 10 10
L.:,cal Bl.lses 1 1 1 1 1 1
Passerlge'r" Cat"'s: 4 653 180 4 4 4
Phf: 0.95 0.95 0.95 0.95 0.95 0.95
Pe'r- ~ .;,d Vo ll_lfl1es : 4.210526 687.3684 189.4736 4.210526 4.210526 4.210526

Left t Ut"'rr check: W X Y Z
Cycle length, sec: 60 60 60 60
Nc•. .:,f ch. I rl t e'r"v a 1 5 : 60 60 60 60
Left t l.n"'n cln I rlt et"'v a 1 5 : 121Z1 120 120 120
G/ C '1''' at i I:' : 0.5 0.5 121.5 o c:.'• ...J

OPPQsing veIl. (Th. +Rt. ) : 30 1215 750 0
Left t ut"'r. orr g'r"eerl, vph. : 570 -615 -150 6121121
Left turn capacity,vph.: 690 -495 -3121 720
Left t u'r"'r. veIl ume, vph. : 95 0 0 0
Excess Capacity: 595 -495 -30 720



E-12

Signalized Intersection Analysis cant.
Turn Adjustments:

W X Y z

8'-' A1 81 A2 84 A3, 83 A4Co

-----
LT RT LT RT LT RT LT RT

VOLUMES:
114.211215 4.21121525 4.21121525 4.21121525 4.21121525 4.21121525 4.21121525 189.4735
Opposing volumes:

3121 1215 750 121
Pedestrian volumes:

1121121 11210 10!Zl 100
PCE Left, table 3

1 1 1 1
Left t ut"'n VI:' I , pch. :
114.2105 4.210525 4.210525 4. 21!Zl525
PCE t"'i ght, table 4

1.25 1. 25 1.25 1. 25
Right t U l""'n v CI I. , pch

5.253157 5.253157 5.253157 235.8421
Thl""'clugh veil., pch

1411. 12152 38.94735 4.210526 587.3584

Tot~l volume,pch
114.211215 1416.315 4.21121526 4L~.2112152 4.21121526 9.473684 4.21121526 924.211215

Adjusted volumes
M':lvemer,t PCV U W U*W*PCV Lar,es PCV pel"'" lar,e
------- ---- ----- ---- -------- ----- -----------
R-' 114.211215 1 1 114.2105 1 114.211215c-

Al 1416.315 1 1 1416.315 3 472.112152
81 4.210526 1 1 4.210526 1 4.210526
A2 44.2112152 1.1215 1 46.4211215 ~ 15.47368
84 4.21121526 1 1 4.21121526 1 4.210526
A3 9.473684 1 1 9.473684 1 9.473684
B3 4. 21!Zl526 1 1 4.21121525 1 4.21121526
A4 924.211215 1 1 924.2105 3 308.07!Zl1

SUM OF CRITICAL VOLUMES: 78121
INTERSECTION LEVEL OF SERVICE AlB

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.



SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-13

l..) 1-------
V2------
V3-------

V ~ .-,
.I.e.

Y
Vi1 V10

------V6
------5V
------V4

x

Intersection:
Time Period:
Date:

7th&Hennepin
Pm peak hour
a9 design

V7 va

Z

V9

1
175

10
1

196.5
0.95

206.8421
0. 95 121. (35

1347.368 4.210526

Identify phasing: 2 phase

Traffic movements:
Dem3nd Volumes:
Truck Percent:
Local Buses
Passenger Cars:
Phf:
Period Volumes:

2
116121

10
1

1280

3
121

1121
1
4

4
o

1121
1
4

0.95
4.21121526

c:.:'
...J

55
10

1
64.5
121.95

67.89473

6
121

1121
1
4

0.95
4.210526

o
10

1
4

0.95
4.210526

Traffic movements:
Demand Volumes:
Truck Percent:
Local Buses
Passenger Cars:
Phf:
Period Volumes:

7 8
1155

10
1

1274.5
0.95

1341.578

9
215

1121
1

240.5
121.95

253. 1578

1121
121

10
1
4

121.95
4.21121526

1 1
121

10
1
4

121.95
4.21121526

1 ,-·e.

121
1121

1
4

121.95
4.21121526

Left t u'r"n checl<: W X Y Z
Cycle length, sec: 60 6121 60 60
NCI. of ch. I rlt e ..."va Is: 6121 6121 6121 6 III
Left t u..."'rl or, I rl t e ..."'val s : 12121 120 120 12121
GIC ..."at iCI: 0.5 0.5 121.5 121.5
Opp':lsi ng vol. (Th.+Rt.): 55 116121 137121 0
Left t u)""'rl ':Ir, gt"'eer" vph. : 545 -56121 -770 600
Left turn capacity,vph.: 665 -44121 -650 720
Left t u..."rl VI:' 1 urne, vph. : 175 121 121 121
Excess Capacity: 490 -44121 -65121 720



E-14

Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z

82 Ai Bl A·-' B4 A3 B3 A4c

-----
LT RT LT RT LT RT LT RT

VOLUMES:
205.8421 4.210526 4.210526 4.210526 4.210526 4.210526 4.210526 253.1578
Opposing volumes:

55 1160 1370 0
Pedestrian volumes:

10121 100 100 100
PCE Left, table 3

1 1 1 1
Left t I.tt"'rl vol, pch. :
206.8421 4.210526 4.210526 4.210526
PCE )''''i ght, table 4

1 .-,E::" 1 .-,r:::- 1. 25 1.25• Co"",, . .:-. """
Right t u)'''rl veil., pch

5.263157 5.263157 5.263157 316.4473
Tht"'c,ugh veil., pch

1347.368 67.89473 4.210526 1341.578

Total volume,pch
206.8421 1352.631 4.210526 73.15789 4.210526 9.473684 4.210526 1658.026

Adjusted volumes
MClvement PCV U W U*W*PCV Larles PCV pe)'''' lar,e
------- ---- ----- ---- -------- ----- -----------
B'-' 206.8421 1 1 206.8421 1 206.8421Co

Al 1352.631 1 1 1352.631 3 450.8771
81 4.210526 1 1 4.210526 1 4.210526
A2 73. 15789 1.1215 1 76.81578 3 25.6121526
84 4.21121526 1 1 4.210526 1 4. l:::10526
A'" 9.473684 1 1 9.473684 1 9.473684~

83 4.210526 1 1 4.210526 1 4.210526
A4 1658.026 1 1 1.658.12126 3 552.6754

SUM OF CRITICAL VOLUMES: 112102
I NTE RSECT ION I .EVEL OF BE RV I CE 8

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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'INSIGNALIZED INTERSECTION ANALYSIS
JAPACITY CALCULATION
TRB CIRCULAR 281

E-15

V12 Vii V10

V1------- ------V6
V2------- ------V5
V3--~---- ------V4

Intersection: James&W96th
Time Period~ Am peak hour
Date: 89 design(11/1/85)

V7 VB vr:3

Traffic movements:
Demand Volumes
Demand in Pch:
Critical gap:
Capacity Fig.10.3:

1
55
60

t:" c::"
..J • ..J

970

'-I
C

155
'7
\.J

10
4

45
50

t:" c=
..J • ..J

970

\:='
\..J

t:"c=
..J..J

6
110

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig.10.3:

7
1III
15

7
43111

8 9
10 35
15 4 III

6 5.5
585 980

10
2121
.--. t::"
C..J

7
485

1 1 1'-'.::.

20 30
25 35

6 5.5
625 11215121

---------------------------------------~--------------------------------

980
4.081632
0.967346

Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity f'('elm Fig. 1121.3:
Percent Capacity Utilized:
Impedance Factor:

stl""eet :V9,v12
160
5.5

110 PCH
5.5 SEC

1050 PCH
3.333333 PERCENT
0.973333

Left turn movement from Major street,V4,Vl:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity fl""clm Fig. 1121.,3:
Percent Capacity Used:
Impedance Factor:

Through movement from Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
Critical Gap:
Potential Cap. Fig. 10.3,CP8,CP11:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,GM10:

165 165 PCH
5.5 5.5 SEC
97121 970 PCH

5.154639 6.185567 PERCENT
0.958762 121.95121515

4'-'C' 375 PCHC..J

6 6 SEC
585 625 PCH

2.564102 4 PERCENT
0.979487 0.968
533.1215 569.5743 PCH

475 395 PCH
7 7 SEC

430 485 PCH
369.2120 418.7869 PCH



E-16

Intersection continued:
Approach Movements 7,8,9
Ml:lvement Pcph CM CSH Reset"'ve Capac it y LOS
-------- -------- ------- ----- ----------------
If rlCI shat"'ed larles
7 15 359.2120 359.2120 354.2120 INPUT
8 15 533. 1215 533. 1215 518.1215 INPUT
9 40 980 ("::380 940 INPUT

I f two shat"'ed lanes, (7&8)
7&8 30 435.2796 435.2795 40E=Ja 2795 INPUT
9 4121 98121 (980 940 INPUT
1ft ~·JJ:I sh cn"'ed lanes, (8,9)
7 15 359.212121 369.2120 354.212121 A
8&9 55 797.6505 797.651215 742.651215 A
If tht"'ee shat"'ed 1aries
7,8,&9 70 638.8052 638.8052 568.8052 INPUT

Approach Movements 1121,11,12
MClvement Pcph CM CSH Reset'" v e Ca pac i t Y LOS
-------- ------- ------ ----- -----------------
If n,:, shat"'ed lar,e
1121 25 418.7869 418.7869 393.7869 INPUT
11 25 569.5743 569.5743 544.5743 INPUT
12 35 11215121 11215121 112115 INPUT
I f two shat"'ed lar,es, (1121&·11)
10&11 5121 482.6783 482.6783 432.6783 INPUT
12 35 1050 1050 1015 INPUT
If twc' snat"'ed lar,es, (11 &12)
1121 25 418.7869 418.7869 393.7869 A
11&12 60 776.9428 776.9428 716.9428 A
If tht"'ee shat"'ed lanes
10,11, &12 85 620.7914 620.7914 535.7914 INPUT

Approach Movements 1,4
MClvemerlt Pcph CM CSH Reset"'ve Capac i t Y LOS
-------- ------- ------ ----- ----------------
Ifni:' shat"'ed lar,e
1 6121 970 97121 910 A
4 5'l1 970 970 92121 A
If shat"'ed lar,e
1&4 110 970 970 860 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. LOS A OVERALL



UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
- !~8 CIRCULAR 2 P 1

E-17

V 1i.:' V 1 1 V 10

V1------- ------V6
V2------- ------V5
V3------- ------V4

Intersection: James&W96th
Time Period: Pm peak hour
Date: 89 design(11/1/85)

V7 VB V9

Traffic movements:
Demand Volumes
Demand in Pch:
Critical gap:
Capacity Figr 10.3:

1
15
20

r.= t=
...J • ...J

865

2
120

~

15
4

--'C'
~...J

40
t= C'
...J • ....J

1015

5
215

6
35

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

7
15
20

7
420

8 (3

20 50
•._, c::" 55C-.J

6 5. 5
580 1025

10
90

1Q10
7

440

1 1 12
15 40
20 45

6 5.5
590 89Q1

s t t'" e e t : V9, v 12Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capa cit Y f t ... 0 rll Fig. 10. 3:
Percent Capacity Utilized:
Impedance Factor:

127.5 232.5 PCH
5.5 5.5 SEC

1025 890 PCH
5.365853 5.056179 PERCENT
0.957073 0.959550

Left turn movement from Major
onflicting flows,VC4,VC1:

Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Used:
Impedance Factor:

s t t... e e t , V4, V 1 :
135
5.5

1015
3.940886
0.968472

250 PCH
5.5 SEC
865 PCH

2.312138 PERCENT
QI.981502

Through movement from Minor street,V8,V11:
Conflicting flows,VC8,VC11:
Cr"' i tic a 1 Gap:
PCI t e)'". t i a 1 Cap. Fig. 10. 3., CP8, CP 1 1 :
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

427.5
6

580
4.310344
0.965517
551.3241

417.5
6

590
3. 38983Q1
0.972881
56121.8297

PCH
SEC
PCH
PERCENT

PCH

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity., CM7,CM10:

482.5 452.5 PCH
7 7 SEC

420 440 PCH
372.6971 386.4887 PCH
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Intersection continued:
Approach Movements 7,8,9
MovemeY"lt Pcph CM CSH Reserve Capacity LOS
-------- -------- ------- ----- ----------------
If rlCI shar"'ed laY"les
7 2121 372.6971 372.6971 352.6971 INPUT
8 25 551.3241 551.3241 526.3241 INPUT
'3 55 112125 112125 97121 INPUT

If twc, shar"'ed laY"les, (7&8)
7&8 45 454.512176 454.512176 41219.512176 A
(3 t=c:.- 1025 112125 97121 A"J"J

If t wc. shat"'ed lanes, (8,9)
7 2121 372.6971 372.6971 352.6971 INPUT
8&9 8121 81218.121489 81218.121489 728.0489 INPUT
If tht"'ee shat"'ed lanes
7,8,8/3 1121121 655.121213 655.121213 555.0213 INPUT

Approach Movements 1121,11,12
1\1,:.vement Pcph CM CSH Reser"'ve Capaci t y LOS
-------- ------- ------ ----- -----------------
If Y"11:' shar"'ed laY"le
10 100 386.4887 386.4887 286.4887 INPUT
11 20 560.8297 56121.8297 54121.8297 INPUT
12 45 89121 890 845 INPUT
I f two shat"'ed 1a Y"les, (1121 &11 )
10&11 12121 41217.61217121 41217.61217121 287.61217121 INPUT
12 45 89121 890 845 INPUT
1ftwe. shar"'ed lanes, (11 &12)
1121 1121121 386.4887 386.4887 286.4887 B/C
11&12 65 753.857121 753.857121 688.857121 A
If tht"'ee shat"'ed laY"les
1121,11, &12 165 478.3122 478.3122 3'13. 3122 INPUT

Approach Movements 1, 4
Movement Pcph CM CSH Reser"'ve Capaci ty LOS
-------- ------- ------ ----- ----------------
If Y"lf:. shat"'ed lane
1 2121 865 865 845 A
4 4121 112115 112115 975 A
If shar"'ed lane
1&4 6121 959.5355 959.5355 899.5355 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. LOS AlB OVERALL



UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 281

E-19

V12 V11 V10

V1------- ------V6
V2------- ------V5

Intersection: James&W98th
Time Period: Am peak hour
Date: 89 design (11/1/85)

V3-------

V7 va

------V4

V9

Traffic movements:
DemaY',d \/olumes
Demand i Y'I Pch:
Cl""'i tical gap:
Capacity Fig. 10.3:

1
160
18121
C" c:;-
....:J • ...;

57121

2
41121

....
~

5
4

35
4121

5.5
69121

c:...;

475
6

85

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

7
5
5
7

13121

8 9
5 5
5 5
6 5.5

205 69121

1121
15
2121

7
145

11 12
5 40
5 45
6 5.5

22121 600

Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity fl""'ctm Fig. 1121.3:
Percent Capacity Utilized:
Impedance Factor:

s t 'r"' e e t : V9, v 12
412.5

5.5
690

0.724637
121.99421212

517.5 PCH
5.5 SEC
61210 PCH
7.5 PERCENT

121.94
------------------------------------------------------ -----------~------

Left turn movement from Major street,V4,Vl:
~nflicting flows,VC4,VC1:
~nter Critical Gap:
Capacity ft"'Qm Fig. 10.3:
Per~ent Capacity Used:
Impedance Factor:

Through movement from Minor street,V8,V11:
Conflicting flows,VC8,VCll:
Critical Gap:
Potential Cap. Fig. 1121.3~CP8,CP11:

Percent Capacity Utilized
ImpedancS Factor:
Actual Capacity,CP8,CP11:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vcll21:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CPll21:
Actual Capacity, CM7,CM10:

415 56121 PCH
5.5 5.5 SEC
690 570 PCH

5.797101 31.57894 PERCENT
0.953623 0.747368

1167.5 1127.5 PCH
6 6 SEC

205 220 PCH
2.439024 2.272727 PERCENT
0.98121487 121.981818
146. 1051 156.7957 PCH

1212.5 1137.5 PCH
7 7 SEC

130 145 PCH
85.50939 100.7387 PCH
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Intersection continued:
Approach Movements 7~8,9

Movemerlt Pcph CM CSH Reset"'ve Capac i t y LOS
-------- -------- ------- ---"-- ----------------
If r,o shar"'ed lanes
7 5 85~50939 85.50939 80~5121939 INPUT
8 5 146~ 112151 146~ 1051 141 ~ 112151 INPUT
9 5 590 59121 685 INPUT

1ftwe, shat"ed larles, (7&8)
7&·8 1121 11217.881215 11217.881216 97.8812163 INPUT
g c: 59121 69121 685 INPUT...J

1ftwe. shat"'ed larles, (8,9)
7 5 85.5121939 85.5121939 80.5121939 E
8&·'3 1121 241.1479 241.1479 231 .. 1479 C
1ftht"'ee shat"'ed 1aries
7,8,&9 15 15121.0879 150.121879 135.. 121879 INPUT

Approach Movements 1121,11,12
Me,vemerlt Pcph CM CSH Reset"'ve Co. pac i t Y LOS
-------- ------- ------ ----- -----------------
I f no shat"'sd larle
1121 2121 1121121.7387 100 .. 7387 80.73879 INPUT
1 1 5 156.7957 156.7957 151.7957 INPUT
12 45 6121121 6121121 555 INPUT
1ftwe. shat"'ed 1arIes, (1121 &11 )
1121&11 .-.C" 11218 .. 4966 108 .. 4966 83 .. 49664 INPUTCo..J

1'-' 45 6121121 60121 555 INPUTCo

I f two shat"'ed 1 a rle s, (1 1 &12 )
10 20 100.. 7387 100.7387 8121.73879 E
11&12 5121 467.7766 467.7766 417.7766 A
1ftht"'ee shc\t"'ed lanes
1121,11, &12 70 229 .. 1911 229 .. 1911 159. 1911 INPUT

Approach Movements 1, 4
Movemerlt Pcph CM CSH Reser"ve Capaci ty LOS
-------- ------- ------ ----- ----------------
If rlc, shal'"'ed lane
1 180 57121 570 39121 B
4 40 690 690 65121 A
If shat"'ed lar,e
1&4 220 588.6122 588.6122 368.6122 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. LOS B/C OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS V12 Vi1 V10
CAPACITY CALCULATION

IRS CIRCULAR 281 V1------- ------V6
~j2-------

V3-------

Intersection: James&W98th
Time Period: Pm peak hour
Date:· 89 desigrl (11/1/85)

V7 V8

------V5
------V4

V9

Traffic movements:
Demarld Veil umes
Demarad i rl Pch:
Cr"' i tica 1 gap:
Capacity Fig. 10.3:

1
6121
65

5.5
550

2
510

3
10

4
35
40

5.5
600

5
555

6
30

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

7
20
25

7
125

8 9
10 45
15 50

6 5.5
21Z1IZI 605

10
95

105
7

130

1 1 1'-'.::.

10 35
15 40

6 5.5
200 560

605
8.264462
0.933884

Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capaci ty fl'"',:lm Fi g. 10.3:
Percent Capacity Utilized:
Impedance Factor:

stl'''eet : V9, v12
515
5.5

57121 PCH
5.5 SEC
560 PCH

7.142857 PERCENT
0.942857

\~eft turn movement from Major street,V4,V1:
tonflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Used:
Impedance Factor:

Through movement from Minor street,V8,V11:
Conflicting flows,VC8,VC11:
Cl""i tical Gap:
P CI t e r, t i a 1 Cap. Fig. 10. 3, CP8, CP 1 1 :
Percent Capacity Utilized
Impedance Factor:
Act~al Capacity,CP8,CP11:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,CM10:

520 585 PCH
5.5 5.5 SEC
6121121 550 PCH

6.666666 11.81818 PERCENT
0.946666 0.91215454

1195 1185 PCH
6 6 SEC

200 200 PCH
7.5 7.5 PERCENT

0.94 0.94
171.4327 171.4327 PCH

1240 1215 PCH
7 7 SEC

125 130 PCH
94.96148 97.82008 PCH
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Intersection continued:
Approach Movements 7,8,9
Movemer.t Pcph CM CSH Reset"'ve Capac it Y LOS
-----._-- -------- ------- ----- ----------------
I f no shar"'ed larles
7 25 94u9614894.96148 69.96148 INPUT
8 15 171. '+327 171.4327 156.4327 INPUT
9 50 605 605 555 INPUT

1ftwe. shat"'ed lanes, (7&8)
7&8 40 114.0372 114.0372 74.03727 INPUT
9 50 605 605 555 INPUT
1ftwo shat"'ed 1a r, e 5, (8, '3)

7 .-.c:- 94.96148 94.96148 69.96148 EC....J

8&9 65 382.0326 382.0326 317.0326 B
If tht"'ee shat"'ed 1aries
7,8,&9 90 207.6569 207.6569 117.6569 INPUT

Approach ~ovements 10~ 11, 12
MI:lverllent Pcph CM CSH Reset"'ve Ca pac i t Y LOS
-------- ------- ------ ------- -----------------
I f ric, shat"'ed lar,e
10 105 97.82008 97.82008 -7.17991 INPUT
1 1 15 171..4327 171.4327 156.4327 INPUT
12 40 560 560 520 INPUT
1ftWI:' shat"'ed larles, (10&11)
10&11 120 103.3683 103.3683 -16.6316 INPUT
1'-' 40 560 560 520 INPUTCo

If t we, shat"'ed 1a nes, (,11 &12)
10 105 97.32008 97.82008 -7.17991 E
11&12 55 346.0720 346.0720 291.072121 C
If t ht"'ee shat"ed 1aries
10,11, &·12 160 129.8358 129.8358 -30. 1641 INPUT

Approach Movements 1, 4
Movement Pcph CM CSH Resel''''ve Ca pac it Y LOS
-------- ------- ------ ----- ----------------
I f r,I:' sh a t"ed lane
1 65 550 550 485 A
4 40 600 600 560 A
If shat"ed lane
1&·4 105 568.0327 568.0327 463.0327 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. LOS C/O OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
fRB CIRCULAR 281

(T) V2------
V3-------

I

------V5
------V'+

Intersection: Freeway&W94th
Time Period: Am peak hour
Date: 89 design (11/1/85)

V7 V9

Traffic movements:
Demay,d \/01 um8S:
Derl1and in Pch:
CY'itical gap:
Capacity Fig. 1121.3:

2
340

3
30

4 5 7 9
140 520 15 50
155 20 55
5.5 '7 t= t::.~

-.J.-..J

735 150 750

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pe.t erlt i a 1 Capac i t y ft"'om Fig. 10.3:
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

15 + 340
355 PCH
5.5 SEC
750 PCH
750

55 PCH
695 PCH

INPUT

3tZ1 + 34tZ1
370 PCH
5.5 SEC

Fi g. 10.3: 735 PCH
735 PCH
155 PCH

21.1218843 PERCENT
121.831292

735 PCH
58121 PCH

A

Left turn movement from Major street:V4
Conflicting flows,VC:
yC4:
~nter Critical Gap:
Potential Capacity from
CP4:
Demand, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 15
VC7:
Enter Critical Gap
P,:. t e rl t i a I Capa cit y f t ... 0 m Fig. 10. 3, CP7 :
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

340 620 140
1115 PCH

7 SEC
150 PCH

124.6938 PCH

20 PCH
11214.6938 PCH
INPUT

75 PCH
347.6655 PCH
272.6655 PCH

C
B/C Ovet"'a 11
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UNSIGNALIZED INTERSECTION ANALYSIS (T)
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: Freeway&W94th
Time Period: Pm peak hour
Date: 89 design (11/1/85)

V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements: .-, -:;' 4 5 7 9.::. \oJ

Demarrd VI:.l urlles : 595 7t= 95 525 1121 145\oJ....)

Demarrd in Pch: 155 2121 55
Cl""'i tical gap: 5.5 7 1::.' t=

..J • ..J

Capacity Fig. 10.3: 450 11121 460

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
PClterltial Capacity ft"'om Fig. 10.3:
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
Potent ial Capacity ft"'clm Fig. 10.3:
CP4:
Demarld, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

17.5 + 695
712.5 PCH

5.5 SEC
460 PCH
46121

55 PCH
405 PCH

INPUT

35 + 695
730 PCH
5.5 SEC
450 PCH
450 PCH
155 PCH

34.44444 PERCENT
0.724444

45121 PCH
295 PCH

B/C

Left turn Movement from minor
Conflicting flows,VC:
VC7:
Enter Critical Gap
Potential Capacity from Fig.
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

street,V7:
17.5

10.3, CP7:

695 525
1332.5 PCH

7 SEC
110 PCH

79.68888 PCH

20 PCH
59.68888 PCH
INPUT

95

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

75 PCH
351.7088 PCH
276.7088 PCH

C
BIC Ovet"'a 11
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UNSIGNALIZED INTERSECTION ANALYSIS (T)
CAPACITY CALCULATION
TRB CIRCULAR 281

V2------- ------V5
V3------- ------V4

Intersection: W.98&Girard
Time Period: Am peak hour
Date: 89 design(11/1/85)

V7 V9

Traffic movements: 2 '7 4 5 7 9....;

Dema'(ld VolumEs: 140121 50 15 1090 5 5
Der'land in Pch: 15 5 5
Cl""'itical gap: C" C" 7 0:::- '-"...J • ...J ...J • ...J

Capacity Fig. 1121.3: 155 75 175

Right turn movement fram minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pc. t e '(I t i a I Ca pac i t Y f"r" 0 m Fig. 10. 3:
Ctr19 :

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

3121 + 141210
143121 PCH
5.5 SEC
175 PCH
175

5 PCH
17121 PCH

INPUT

60 + 141211ZJ
1460 PCH
5.5 SEC

Fi g. 10.3: 166 PCH
166 PCH

15 PCH
9.12136144 PERCENT
0.927710

166 PCH
151 PCH

C/D

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
Potential Capacity from
CP4:
Demand, V4:
Capacity Used:
Impedance Factor:
Act~al Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,yC:
VC7:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

30 1400 112190 15
2535 PCH

7 SEC
75 PCH

69.57831 PCH

5 PCH
64.57831 PCH
INPUT

10 PCH
99.56896 PCH
89.56896 PCH

E
LOS C/D OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS (T)
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: W.98&Girard
Time Period: Pm peak hour
Date: 89 design(11/1/85)

V2------- ------V5
V3------- ------V4

I

V7 V9

Traffic movements:
Derna nd \)0 I umes :
Demand i r, Pch:
Cr~ i tica I gap:
Capacity Fig. 10.3:

2
1125

3
15

4 5 7 9
5 138121 3121 2121
c::" 35 .-.e:"
..J .::.....;;

t= C" 7 t= t=
..J • ..J ....J • ....J

260 75 260

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pot ent i a 1 Ca pac i t Y f '1''''':1 fJ1 Fig. 10. 3 :
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
Potential Capacity from Fig. 10.3:
CP4:
Demand, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 7.5
VC7:
Enter Critical Gap
Pot ent i a 1 Capa cit Y f 1'"' 0 m Fig. 10. 3, CP 7 :
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECH~OLOGY, INC~

7.5 + 1125
1132.5 PCH

5.5 SEC
260 PCH
260

25 PCH
235 PCH

INPUT

15 + 1125
1140 PCH
5.5 SEC
260 PCH
260 PCH

5 ~'CH

1.92312176 PERCENT
0.984615

260 PCH
255 PCH

C

1125 1380 5
2517.5 PCH

7 SEC
75 PCH

73.84615 PCH

35 PCH
38.84615 PCH
INPUT

60 PCH
103.4825 PCH
43.48258 PCH

E
LOS C/D OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS (T)
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: Humboldt&W98th
Time Period: Am peak hour
Date: 89 design (11/1/85)

V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements:
Demarld VI:' I umes:
Demand i rl Pch:
Cr" i tica 1 gap:
Capacity Fig. 10.3:

.-.
L:.

915
3

55
4

10
15

C t=:w.w

325

5
......... c:'
~~w

7
5
5
7

115

9
t=:w
5

c:' c:'w.w
337

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
P CI tent i a I Capa cit Y f t" ':1 m Fig. 10. 3 :
Crr19 :

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
p 1:1 tent i a 1 Capa cit y f ...... elm Fig. 10. 3 :
CP4:
Demarld, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 27.5
VC7:
Enter Critical Gap
Pc. t e r, t i a I Capa cit y f .......:1 m Fig. 1121. 3, CP7 :
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

27.5 + 915
942.5 PCH

5.5 SEC
337 PCH
337

5 PCH
332 PCH

INPUT

55 + 915
97121 PCH
5.5 SEC
325 PCH
325 PCH

15 PCH
4.615384 PERCENT
0.963076

325 PCH
31121 PCH

B

915 335 10
1287.5 PCH

7 SEC
115 PCH

11121.7538 PCH

5 PCH
11215.7538 PCH
INPUT

10 PCH
166.7168 PCH
156.7168 PCH

D
LOS B/C OVERALL



UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: Humboldt&W9Sth
Time Period: Pm peak hour
Date: 89 design (11/1/85)

E-28

(T) V2------- ------V5
V3------- ------V4

I

V7 V'3

Traffic movements:
Derl1arld Vo 1 umes:
Demand i r, Pch:
Cr'itical gap:
Capacity Fig. 10.3:

2
410

,,:j 1+ 5 7 9
20 70 795 20 15

81Z1 ,-Of t::- 20CJ

5.5 7 5.5
680 115 685

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
P.:. t e r. t i a I Capa cit Y f t".:.m Fig. 10. 3 :
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
p.:.t eY-lt i a 1 Capac i t Y ft"':'FIl Fig. 10.3:
CP4:
Derl1arld, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC:
VC7:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

10 + 410
420 PCH
5.5 SEC
685 PCH
685

2121 PCH
665 PCH

INPUT

2121 + 410
430 PCH
5.5 SEC
680 PCH
6S0 PCH

80 PCH
11.7647121 PERCENT
0.91215882

680 PCH
61210 PCH

A

1121 410 795 7121
1285 PCH

7 SEC
115 PCH

11214.1764 PCH

25 PCH
79.17647 PCH
INPUT

45 PCH
163.6433 PCH
118.6433 PCH

D
LOS B/C OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS V12 Vll V10
CAPAC I TY 'C(~LCULAT I ON
TRB CIRCULAR 281 Vl------- ------V6

V2-------
V3-------

Intersection: Shakepee&W9Sth
Time Period: Am peak hour
Date: 89 design (11/1/85)

V7 V8

------V5
------V4

V9

Traffic movements: 1 2 ,,:; 4 E::;' 6...J

Demarld Volumes 0 0 0 0 0 580
Derlland in Pch: 0 0
Cr" it i ca 1 gap: 5.5 r= 0=-

...J • ...J

Capacity Fig. 10.3: 1 1

Traffic movements: 7 8 9 10 1 1 12
Demand V':llumes: 0 335 0 380 915 0
Demarld i 1"", Pch: 0 370 0 42121 1005 !ZJ
Cr"i tical gap: 7 6 c.- 5.5 7 6.5 5.5• ...J

Capacity Fig. 10.3: 1 410 1 310 655 1
------------------------------------------------------------------------
Right turn movement from minor street :V9,v12
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity f'('om Fig. 10.3:
Percent Capacity Utilized:
Impedance Factor:

o
5.5

1
o
1

340 PCH
5.5 SEC

1 PCH
o PERCENT
1

Left turn movement from Major street,V4,Vl:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capa cit y f r" CI m Fig. 10. 3 :
Percent Capacity Used:
Impedance Factor:

Through movement from Minor street,V8,V11:
Conflicting flows,VC8,VC11:
Critical Gap:
Potential Cap. Fig. 10.3,CP8,CP11:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,CM10:

0 680 PCH
5.5 5.5 SEC

1 1 PCH
0 !Zl PERCENT
1 1

680 340 PCH
6.5 6.5 SEC
410 655 PCH

90.24390 153.4351 PERCENT
0.278048 -0.22748

410 655 PCH

1595 675 PCH
7 7 SEC
1 310 PCH

-0.22748 86.19512 PCH
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Intersection continued:
Approach Movements 7,8,9
Movement Pcph CM CSH F~esel''''ve Capac i t y LOS

If no shared lanes
7 0
B 370
':1 0

-0.22748 -0.22748
410 Ld!/.l

1 1

--0. c~2748
40

1

INPUT
DIE

INPUT

I 'f=- t ~'JO sh a '('ed

" \'!,b
':3

la'r'H?s, (7&·8)
37121

Qi

410
1

410
1

40
1

INPUT
INPUT

1ftW (:I s h a 'r-' e d 1an e s, (8, 9)
7' 0
8&9 370
If three shared lanes
7,8,&9 370

-0.22748 -0.22748
410 410

it 1121 41 ILl

-0.22748
4Qi

L~0

INPUT
INPUT

INPUT

Approach Movements 10,11,12
Movement Pcph CM CSH Rese.,.... ve Capac it Y LOS

86.19512 86.19512 E
E

INPUT

INPUT
INPUT

INPUT

INPUT
INPUT

1

-333. 80'+
--350

-1202.58
1

-L~02. 58

-333.804
-350

1

1

,- cr=
b-.J--.J

222.4124

222.4124
1

1
555

222. Ld2 Ll-

222.4124

If no shared lane
10 420
11 1005
12 0
1ft vJO sh,3.,.... ed lanes, (108,11)
10&11 1425
12 0
1ft WI:' S h a .,. ... e d 1a )"'1 e s, (11 & 12 )
10 420 86.19512 86.19512
11&12 1005 555 555
If three shared lanes
10,11, &·12 1'+25

Approach Movements 1,4
Movement Pcph

If no shared lane
1 0
4 0
If shcu·... ed 1 ane
1&4 0

Ctr1 CSH Reset"'ve Capac i t Y
-----_. ----- ----------------

1 1 1
1 1 100

ERR ERR ERR

LOS

INPUT
o

INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. L.OS C/ 0 OVER~~LL
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UNSIGNALIZED INTERSECTION ANALYSIS V12 V1i Vl121
CAPACITY CALCULATION
TRB CIRCULAR 281 Vl------- ------V6

V2------
V3-------

Intersection: Shakepee&W98th
Time Period: Pm peak hour
Date: 89 design (11/1/85)

V7 V8

------V5
------V4

V9

Traffic movements: 1 2 ..:; 4 5 6
DemaY"ld Vc,lurnes 121 121 121 t2J t2J 62121
Demarld i r, Pch: t2J 121
C}""'i tical gap: c::' C' 5.5...J • ...J

Capacity Fig. 1121.3: 1 1

Traffic movements: 7 8 9 10 1 1 12
Demarld VCII urnes: 121 795 121 655 41121

~

121
Demar,d in Pch: 121 875 121 72121 -45121 121
C}""'i tical gap: 7 6.5 5.5 7 6.5 5.5
Capacity Fig. 1121.3: 1 445 1 155 685 1
------------------------------------------------------------------------
Right turn movement from minor street :V9,v12
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity from Fig. 1121.3:
Percent Capacity Utili7ed:
Impedance Factor:

121
5.5

1
121
1

31121 PCH
5.5 SEC

1 PCH
121 PERCENT
1

Left turn movement from Major street,V4,Vl:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capaci ty fl'''t:)m Fi g. 1121.3:
Percent Capacity Used:
Impedance Factor:

121 62121 PCH
5.5 5.5 SEC

1 1 PCH
121 121 PERCENT
1 1

Through movement from Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
C}""' i tica 1 Gap:
P I:' t e r. t i a 1 Cap. Fig. 1121. 3, CP8, CP 1 1 :
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

620
6.5
445

196.6292
-121.57303

445

31121 PCH
6.5 SEC
685 PCH

65.69343 PERCENT
121.474452

685 PCH

Left turn Movement from minor street,V7,Vll21:
Conflicting Flows,VC7,Vc1121:
Enter Critical Gap
Potential Capacity from Fig. 1121.3, CP7,CP1121:
Actual Capacity, CM7,CM10:

11213121 111215 PCH
7 7 SEC
1 155 PCH

121.474452 -88.821212 PCH
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Intersection continued:
Approach Movements 7,8,9
M':lvemer,t Pcph CM CSH Rese)""'ve Ca pac i t Y LOS
--_._---- -------- ------- ----- ----------------
If no sha)""'ed lar,es
7 0 121.474452 0.474452 121.474452 INPUT
8 875 445 445 -430 E
9 121 1 1 1 INPUT

I f two shal""ed 1a r,es, (7 &8 )
7&8 875 445 445 -43121 INPUT
9 121 1 1 1 INPUT
I f two shal""'ed lar,es, (8,9)
7 0 121.474452 0.474452 0.474452 INPUT
8&·9 875 445 445 -43121 INPUT
If th)""'ee shared lar,es
7,8.,&9 875 445 445 -43121 INPUT

Approach Movements 10, 11., 12
Mc.vemer,t Pcph CM CSH Rese)""'ve Ca pac i t Y LOS
-------- ------- ------ ----- -----------------
If i'"IC' shal'"'ed larle
1121 720 -88.8202 -88.821212 -808.820 E
11 450 685 685 235 C
1'-' 0 1 1 1 INPUTc.

If tW':1 shal""'ed lanes, (10&11)
1121&il 1170 -157.061 -157.061 -1327.06 INPUT
12 0 1 1 1 INPUT
If tWCI shat"'ed larles., (11 &12)
1121 72121 -88.821212 -88.8202 -808.820 INPUT
11&12 45121 685 685 235 INPUT
If tht"'ee shared 1arIes
1121., 11., &12 1170 -157.12161 -157.12161 -1327.06 INPUT

Rpproach Movements 1., 4
M,:,vel'l1eY'lt Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- ----------------
If Y'IC' shal'"'ed lar,e
1 0 1 1 1 INPUT
4 121 1 1 100 D
If shal'"'ed lar,e
1&4 121 ERR ERR ERR INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC. LOS C/D OVERALL
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uNSIGNALIZED INTERSECTION ANALYSIS (T)
CAPAC I TV 'CALCULAT ION'
TRB CIRCULAR 281

Intersection: Broadway&68
TiMe Period: Am peak
Date: 89 design (11/1/85)

V2------- ------V5
V3------- ------V4

'V7 V9

Traffic movements:
Demand V.:I.IlJrnes:
DemaY'ld i Y'I Pch,:
Cr" i tica 1 gap:
Capacity Fig. 10.~:

2
51215

3 4 5 7 9·
65 3121 335 4121 35

35 45 4121
5 6.5 5.5

65121 25121 585

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Potential Capacity from Fig. 10.3:
CM9:

if no shared lane, volume:
av~ilable reserve cap~city

LEVEL OF SERVICE

Left turn movement from Major'street:V4
Conflicting flows,VC:
'VC4:'
Enter Critical Gap:
P.:.terltial Capacity fr6m Fig. 10.3:
CP4:
Den~and'l V4:
Capac i ty Used:,
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

32C" + 51215.\.J

537.5 PCH
5.5 SEC
585 PCH
585

4121 PCH
545 PCH

A

65 + ~1215

57121 PCH
5 SEC

65121 PCH
65121 PCH
.35 PCH

5.384615 PERCENT
121.956923

65121 PCH
615 PCH

A

-------~----------------------------------~-----------------------------

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

Left turn Movement from
Conflicting flows~VC:

VC7:
Enter Critical Gap
Potential Capacity from
Actual Capacity, CM7:

minor street"V7:
32.5

Fig. 10.3, CP7:

505 335 ,3121
91212.5 PCH

6.5 SEC
25121 PCH

239.231217 PCH

45 PCH
194.231217 PCH
INPUT

'shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

85 PCH
33121.351214 PCH
245.351214 PCH
A/ B ovel'''a 11
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UNSIGNALIZED INTERSECTION ANALYSIS (T)
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: Broadway&58
Time Period: Pm peak
Date: ~9 design (11/1/85)'

V2------- ------V5
V3------- ------V4,

V7 V9

Traffic movements: 2 3 4 5 7 9
Demand V.:.l'.lmes: 480 60 40 815 55 45
Demarld i)'", Pch: 45 5121 5121
Ct"i tical gap: 5 6.5 5.5
Capaci ty Fi g. 1121.3: 675 125 61215

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
PClter,tial Capacity from Fig. 1121.3:
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
Potential Capacity from Fig. 1121.3:
CP4:
Demar,d, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 3121
VC7:
Enter Critical Gap
Potential Capacity from Fig. 1121.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

30 + 48121
510 PCH
5.5 SEC
61215 PCH
61215

5121 PCH
555 PCH

A

60 + 480
54121 PCH

5 SEC
675 PCH
675 PCH

45 PCH
6.666666 PERCENT
121.946666

675 PCH
63121 PCH

A

480 815 4121
1365 PCH
6.5 SEC
125 PCH

118.3333 PCH

60 PCH
58.33333 PCH
INPUT

11121 PCH
185.471216 PCH
75.4712163 PCH
B/C overall



UNSIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 281

E-35

V12 Vl1 V10
I

Vl------- ------V5
V2------~ ------V5
V3------- ------V4

Intersection: U169&73rd
Time Period: Am peak
Date: 89 design(11/1/85)

V7 va V9

Traffic movements:
Demarld VI:,ll.lmeS
Demar,d in Pch:
C,."'itical gap:
Capacity Fig. 10.3:

1
15
20

6
145

2
560

3
55

4
35
4121

6
445

5
141121

6
20

Tt"'affic movements:
Demarld Vc,lumes:
Demand i r. Pch:
C,."it ical gap:
Capacity Fig. 10.3:

7
170
190

8
20

8 9
20 55
25 50

7 6
35 465

1121
1121
15

8
20

11 12
5 15

15 20
7 6

30 145

6
465

12.9121322
121.896774

Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Utilized:
Impedance Factor:

stl'"'eet :V9,v12
587.5 142121 PCH

6 SEC
145 PCH

13.79310 PERCENT
0.889655

Left turn movement from Major street,V4,Vl:
jConflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity from Fig. 1121.3:
Percent Capacity Used:
Impedance Factor:

615
6

445
8.988764
121.928089

1430 PCH
6 SEC

145 PCH
13.79310 PERCENT
0.889655

Through movement fro~ Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
C,."'itical Gap:
p,:,ter,t ial Cap. Fi g. 10.3, CP8, CP1.1:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

Left turn Movement from minor street,V7,VII21:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CPI0:
Actual Capacity, CM7,CM1121:

212167.5 2085 PCH
7 7 SEC

35 30 PCH
71.42857 50 PERCENT
0.428571 0.6
28.89879 24.77039 PCH

2087.5 2275 PCH
8 8 SEC

2121 20 PCH
8.814845 6.34671211 PCH
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Intersection continued:
Approach Movements 7,8,9
MClvemerlt Pcph CM CSH Resel'"'ve Capac it Y LOS
-------- -------- ------- ----- ----------------
I frio shal'"'ed lanes
7 19121 8.814845 8.814845 -181. 185 INPUT
8 25 28.89879 28.89879 3.898798 INPUT
9 6121 465 465 41215 INPUT

1ftwo shal'"'ed larles, (7&8)
7&·8 215 9.58981218 9.58981218 -205.41121 E
9 60 465 465 405 A
If two shal'"'ed larles, (8, 9)
7 19121 8.814845 8.814845 -181. 185 INPUT
8&9 85 85.50274 85.5121274 121.502746 INPUT
If thl'"'ee shal'"'ed 1aries
7,8,&9 275 12. 19584 12.19584 -262.804 INPUT

Approach Movements 1121,11,12
M':lvement Pcph CM CSH Reset"'ve Capac i t Y LOS
-------- ------- ------ ----- -----------------
I f ric, sh a t"'ed lane
1121 15 6.34671211 6.3467131 -8.65329 INPUT
11 15 24.77039 24.7712139 9.770399 INPUT
12 2121 145 145 125 INPUT
1ftwo shat"'ed lanes, (1121&11)
1121&11 3121 1121.1121443 1121.1121443 -19.8955 E
12 20 145 145 125 D
1ftwo shal'"'ed larles, (11 &12)
1121 15 6.34671211 6.346701 -8.65329 INPUT
11&12 35 47.07511 47.1217511 12.1217511 INPUT
If thl'"'ee shal'"'ed lanes
1O,11,&12 5121 16.121931218 16.121931218 -33.912169 INPUT

Approach Movements 1,4
Movement Pcph

If no shared lane
1 2121
4 4121
If shared larle
1&4 6121

CM CSH Reserve Capacity LOS
------ ----- --~-------------

145 145 125 D
445 445 41215 A

263.3673 263.3673 21213.3673 II\lPUT

o OVERALL
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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NSIGNALIZED I~ ~RSECTION ANALYSIS
~APACITY CALCULATION
TRB CIRCULAR 281

V12 V11 V10

Vl------- ------V6
V2------- ------V5

Intersection: U169&73rd
Time Period: Pm peak
Date: 89 design(11/1/85)

V3-------

V7 V8

------V4

V9

8 9
10 35
15 L~0

7 6
20 13121

11 12
25 10
30 15

7 6
2121 345

Traffic movements: 1
Demay,d Vol umes 10
Demand in Pch: 15
Ct"' it iCed gap: 6
Capacity Fig. 10.3: 340

Traffic movements: 7
DemaYld VI';) lumes: 55
Demand i YI Pch: 60
Cl'"' it ical gap: 8
Capacity Fig.10.3: 15

2
1420

3
175

4
40
45

6
115

10
20
25

8
10

5
795

6
2121

1507.5
Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Utilized:
T~pedance Factor:

stt"'eet :V9,v12

6
130

30.76923
121.753846

805
6

345
4.347826
0.965217

PCH
SEC
PCH
PERCENT

Left turn movement from Major street,V4,V1:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity ft"'I:If!1 Fig. 1121.3:
Percent Capacity Used:
Impedance Factor:

Through movement from Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
Ct"'i tical Gap:
PC' t e Y, t i a 1 Cap. Fig. 1121. 3, CP8, CP 11 :
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc1121:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,CM1121:

1595 815 PCH
6 6 SEC

115 34121 PCH
39.13043 4.411764 PERCENT
0.686956 0.96471215

2372.5 2450 PCH
7 7 SEC

20 2121 PCH
75 15121 PERCENT

0.4 -0.2
13~25421 13.25421 PCH

2407.5 2515 PCH
8 8 SEC

15 10 PCH
-1.91898 1.998328 PCH
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Intersection continued:
Approach Movements 7,8,9
MClvemerlt Pcph CM CSH Reserve Capacity LOS
-------- -------- ------- ----- ----------------
If Y'IO shal'~ed lanes
7 60 -1.91898 -1.91898 -61.9189 INPUT
8 15 13.25421 13.25421 -1.74578 INPUT
9 40 13121 13121 9121 INPUT

If tWI:1 shal'''ed 1aY'les, (7 &8)
78.·8 75 -2.4888121 -2.4888121 -77.4888 E
9 4121 130 13121 9121 D
If t\o'-KI shat"'ed laY'les, (8,9)
7 60 -1.91898 -1.91898 -61.9189 INPUT
8&9 55 38.2112117 38.21017 -16.7898 INPUT
If tht"ee shat~ed 1aY'les
7,8,&9 115 -3.85554 -3.85554 -118.855 INPUT

Approach Movements 1121,11,12
Mc,vement Pcph CM CSH Resel'~ve Ca pac i t Y LOS
-------- -------- ------ ----- -----------------
If Y'IO shat"ed lane
10 25 1.998328 1.998328 -23.0016 INPUT
11 30 13.25421 13.25421 -16.7457 INPUT
12 15 345 345 33121 INPUT
If tWI;) shat"ed lanes, (10&11)
10&11 55 3.722785 3.722785 -51.2772 E
~2 15 345 345 330 B
I f two shat"'ed laY'les, (11&12)
1121 25 1.998328 1.998328 -23.12112116 INPUT
11&12 45 19.5121662 19.50662 -25.4933 INPUT
If tht"'ee shal'"'ed laY'les
1121,11,&12 70 4.724187 4.724187 -65.2758 INPUT

Approach Movements 1, 4
MClvemerlt Pcph eM CSH Resel'"'ve Ca pac i t Y LOS
-------- ------- ------ ----- ----------------
If Y'11:l shal'"'ed 1aY'le
1 15 34121 34121 325 B
4 45 115 115 7121 E
If shat"ed lane
1&4 60 137.7973 137.7973 77.79735 INPUT

D OVERALL
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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Vl------- ------V6

y
V12 Vll V10JIGNALIZED INTERSECTION ANALYSIS

CAPACITY CALCULATION
TRB CIRCULAR 212

w V2-------
V3-------

------5V
------V4

x

Intersection:
Time Period:
Date:

Identify phasing:

Bl""c'adway& 169
Am peak
89 design (11/1/85)

V7 V8

z

V9

Traffic movements:
Demand Volumes:
Truck Percent:
Local Buses
Passenger Cars:
Phf:
Period Volumes:

Traffic movements:
Demand Volumes:
Truck Percent:
Local Buses
Passenger Cars:
Phf:
leriod Volumes:

1
60

5
1

67
1

67

7
135

5
1

145.75
1

145.75

2 3 4 5 6
140 80 70 200 30

5 5 5 5 5
1 1 1 1 1

151 88 77.5 214 35.5
i 1 1 1 1

151 88 77.5 214 35.5

8 9 10 11 12
540 395 35 1555 320

5 5 5 5 5
1 1 1 1 1

571 418.'75 40.75 1636.75 340
1 1 1 1 1

571 418.75 40.75 1636.75 340

Left t ur"n check: W X y Z
Cycle lerlgth, sec: 120 120 120 120
Nt:). clf ch. Intel""vals: 3121 30 30 30
Left t urr, .:Ir, Irlt erval s: 6121 60 60 60
G/C l""at i I:): 0.25 o .::.~ 0.75 0.75• I;;,,\J

Oppclsirlg vol. (Th. +Rt. ) : 230 220 935 1875
Left turn on green,vph.: 70 80 -35 -975
Left turn capacity,vph.: 130 140 25 -915
Left t l.l t"n VI:) 1 ume, vph. : 60 7121 35 135
Excess Capacity: 7121 70 -1121 -11215121
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S i g ria 1 i .z ed I nt ersect i Clrl Aria 1ys i s cI:lr,t.
Turn Adjustments:

W X y z

82 A1 81 A2 84 A3 83 A4
-----

LT RT LT RT LT R"I LT RT
VOLUMES:

67 88 77.5 35.5 4121.75 34121 145.75 418.75
Opposing volumes:

230 220 935 1875
Pedestrian volumes:

1 1 1 1
PCE Left, table 3

1 1 1 1
Left t I.ll'''n VI:' I, pch. :

67 77.5 4121.75 145.75
peE r"ight, table 4

1 1 1 1
Right tU"'''YI vol., pch

88 35.5 34121 418.75
Th","c,ugh vol., pch

151 214 1636.75 571

T,;:.tal VC) II.lOle, pch
67 239 77.5 249 .. 5 4121.75 1976.75 145.. 75 989.75

------------------------------------------------------------------------

Adjusted volumes
MClvefl1er.t PCV U W U*W*PCV Larles PCV per lane
------- ---- ----- ---- -------- ----- -----------
B2 67 1 1 67 1 67
A1 239 1.05 1 250.95 2 125.475
81 77.5 1 1 77.5 1 77.5
A2 249.5 1 1 249.5 1 249.5 *
B4 4121.75 1 1 40.75 1 4121.75
A3 1976.75 1. 1 1 2174.425 3 724.8083 **
83 145.75 1 1 145.75 1 145.75
A4 989.75 1. 1 1 112188.725 3 362.912183

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

1697
E



SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-41

Vl-------
V2-------
V3-------

y

V12 Vii V10
I

------V6
------5V
------V4

x

I Y"lt et"'sect i OY"I: Brc1adway&169 V7 V8 V9
Time Period: Pm peak
Date: 89 design (11/1/85) Z

I deY"lt i fy phasi Y"lg:

Traffic movements: 1 .... 3 4 5 6c::.

Demand VCtlumes: 325 510 120 240 150 50
Trl.lck Percent: 5 5 5 5 5 5
LCtcal Buses 1 1 1 1 1 1
Passenger Cars: 345.25 539.5 130 256 161.5 56.5
Phf: 1 1 1 1 1 1
Perictd Vc.. lurnes : 345.25 539.5 130 256 161.5 56.5

Traffic movements: 7 8 9 10 11 12
DemaY'ld VCll urnes: 145 1440 1075 70 705 155
Tt"'uck Percent: 5 5 5 5 5 5
Local Buses 1 1 1 1 1 1
PasseYlgel'"' Cars: 156.25 1516 1132.75 77.5 744.25 166.75
Phf: 1 1 1 1 1 1
Pet"'icld Volumes: 156.25 1516 1132.75 77.5 744.25 lb6.75

Left t Ltt"'Y'1 chec k: W X Y Z
Cycle 1eY"lgt h, sec: 1212' 120 120 120
NCI. of ch. I Y"lt et"'va 1s : 30 30 30 312'
Left t Lll'"' Y"I 0 n Int el'"'va 1s: 60 60 60 60
G/C t"'at io: 0.25 o 'j£:" 0.75 0.75• \;;.\J

Oppos i ng vo 1. (Th. +Rt. ) : 200 630 2515 860
Left turn on green,vph.: 100 -330 -1615 412'
Left turn capacity,vph.: 160 -270 -1555 100
Left tut"'n volume, vph. : 325 240 70 145
Excess Capacity: -165 -510 -1625 -45
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Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z
------------------------------------------------------------------------

B2 A1 B1 A2 B4 A3 B3 A4
----- ---- ---- -'---

LT RT LT RT LT RT LT RT
VOLUMES:

345.25 130 256 56.5 77.5 166.75 156.25 1132.75
Opposing volumes:

200 630 2515 860
Pedestrian volumes:

1 1 1 1
PCE Left, table 3

1 1 1 1
Left t u t"1"1 vCll, pch. :

345.25 256 77.5 156.25
PCE t"ight, table 4

1 1 1 1
Right t l.lt"n vo 1. , pch

130 56.5 166.75 1132.75
Tht"ough vo 1. , pch

539.5 161.5 744.25 1516

Total vo ll.lme, pch
345.25 669.5 256 218 77.5 ·911 156.25 2648.75

Adj I.lsted vol umes
Movement PCV U W U*W*PCV Lanes PCV pet" 1a ne
------- ---- ----- ---- -------- ----- -----------
B2 345.. 25 1 1 345.25 1 345.25
Ai 669.5 1.05 1 702.975 2 351.4875 *
B1 256 1 1 256 1 256
A2 218 1 1 218 1 218
B4 77.5 1 1 77.5 1 77.5
A3 911 1. 1 1 1002.1 3 334.0333
B3 156.25 1 1 156.25 1 156.25
A4 2648.75 1. 1 1 2913.625 3 971.2083 **

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

2293
E
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Vl------- ------V6

y

Vi2 V1i Vil2l
I

SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION

TRB CIRCULAR 212
w

Intersection: Ch3&5th
Time Period: Am peak
Date: 89 design (11/1/5)

V2-------
V3-------

V7 V8

Z

------5V
------V4

V9

x

Identify phasing:

Traific movements: 1 2 ~ 4 5 6
Demarld Vol umes: 4121 91121 215 140 680 145
Tt"'uck Pet"'cerlt: 5 5 5 5 5 5
LClca 1 Buses 1 1 1 1 1 1
Passerlget... Cat...s: 46 959.5 229.75 151 718 156 .. 25
Phf: 0.92 0.92 0.92 0.92 0.92 0.92
Pet... i 1:ld Veil umes: 50 112142.934 249.7282 164.1304 78121.4347 169.8369

Traffic movements: 7 8 9 1121 11 12
Demarld Vo ll.lmes : 11121 40 165 55 65 18121
Tr"'uc~. Percent: 5 5 5 5 5 5
LI:lcal Buses 1 1 1 1 1 1
Passerlget... Cat"'s: 119.5 46 177.25 61.75 7":J .;:.~ 1931;;,.1;;,.::1

Phf: 0.92 121.92 0.92 0.92 0.92 121.92
Pel'''' i I;)d VCIl umes: 129.8913 5121 192 .. 663121 67.11956 78.5326121 209.7826

Left t ut"'n check: W X Y Z
Cycle lerlgth, sec: :80 80 8121 8121
NI:I. of ch .. Intet"'vals: 45 45 45 45
Left t ut"n cln I rlt et... v a 1 s : 9121 9121 90 90
G/C t"'at il;): 0.55 0.55 0.45 0 .. 45
Oppc,si rIg vol. (Th. +Rt .. ) : 825 1125 205 245
Left t Ut......1 1;) ....1 gt"'een,vph. : -165 -465 335 295
Left tl.lt"'n capacity, vph. : -75 -375 425 385
Left t l.lt.......1 VCI 1 ume, vph. : 4121 140 55 110
Excess Capacity: -115 -515 370 275
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Signalized Intersection Analysis cant.
Turn Adjustments:

W X Y z

B2 Ai Bl A2 B4 A3 B3 A4
----- ---- ---- ---- ---- ---- ---- ---

LT RT LT RT LT RT LT RT
VOLUMES:

50 249.7282 164.1304 169.8369 67.11956 209.7826 129.8913 192.6630
Opposing volumes:

825 1125 205 245
Pedestrian volumes:

1 1 1 1
PCE Left., table 3

1 1 1 1
Left t ut"n vl:)l., pch. :

50 164. 1304 67.11956 129.8913
PCE t"i ght., table 4

'1 1 1 1
Right t I_ti""n v l:)I • ., pch

249.7282 169.8369 209.7826 192.6630
Tht",:)ugh VI:) 1 • ., pch

1042.934 780.4347 78.53260 50

TCltal vl:ll ume, pch
50 1292.663 164.1304 950.2717 67.11956 288.3152 129.8913 242.6630

Adjusted volumes
Movemerlt PCV U W U*W*PCV Lanes PCV per 1 a rae
------- ---- ----- ---- -------- ----- ------------
B2 50 1 1 50 1 50
A1 1292.663 1. 1 1 1421.929' 3 473.9764 *
B1 164. 1304 1 1 164. 1304 1 164 .. 1304 *
A2 950.2717 1. 1 1 1045.298 3 348 .. 4329
B4 67.11956 1 1 67. 11956 1 67.11956 *
A3 288.3152 1.05 0.96 290.6217 2 145.311218
83 129.8913 1 1 129.8913 1 129.8913 *
A4 242.6630 1 121.96 232.9565 2 116.4782

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

833
B
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Y
V12 Vii V10

\
\

\

SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

vJ

E-45

V2-------
V3--------

------5V
------V4

x

Intersection: Ch3&5th
Time Period: Pm peakhour
Date: a9 design (11/1/5)

Identify phasing:

V7 va

z

V9

Traffic movements: 1 .-,
~ 4 5 6Co

Dema.,.-,d Va ll.lmes: 85 1015 2tL~5 ;:~05 940 28121
Tt"'uck Pet"'ce1"lt: 5 5 5 5 5 5
LClca 1 Buses 1 1 1 1 1 1
Passe"'-Iget'" Cat...s: 93.25 1069.75 219.25 219.25 991 298
Phf: 121.92 121.92 0.92 121.92 0.92 0.92
Pst"'iod VI:.l urnes: 101.3586 1162.771 238.3152 238.3152 1077.173 323.913121

Traffic movements: 7 8 9 10 11 1·-'Co

Dema1"ld Veil umes: 24121 105 175 50 65 230
Tt"uck Pet"'ce1"lt: 5 5 5 t::" 5 5...J

LClcal Buses 1 1 1 1 1 1
Passe1",gst'" Ca.,."s: 256 114.25 187.75 56.5 72.25 245.5
Phf: 0.92 0.92 0.92 0.92 0.92 0.92
Pet.. i I:ld VI:Il'_lrlles: 278.2608 124.1847 204.0760 61.41304 78.53260 266.8478

Left t Ut.. Y'J check: W X Y Z
Cycle 1e1"lgth, sec: 8121 80 80 8121
NI:I. clf ch. I 1"lt et"va 1s : 45 45 45 45
Left t U "'''1''1 1:11"1 I nt e.,....v a 1s : 9121 90 9121 9121
G/C ","at i 1:1: 121.55 0.55 121.45 0.45
op pCIS i 1"\ 9 V CI 1. (Th. + Rt. ) : 1220 1220 28121 295
Left turY'J on green,vph. : -560 -560 26121 245
Left turn capacity,vph.: -470 -470 35121 335
Left t 1.\.,.... 1"1 vo 1 ume, vph. : 85 21215 5121 240
Excess Capacity: -555 -675 30121 95
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Signalized Intersection Analysis cant.
Turn Adjustments:

W X y z

B2 Ai 81 A2 84 A3 83 A4

LT RT LT RT
VOLUMES:
101.3586 238.3152 238.3152 323.9130
Opposing volumes:

1220 1220
Pedestrian volumes:

1 i
PCE Left, table 3

1 1
Left turn val, pch.:
11211.3585 238.3152
PCE right, table 4

1 1
Right turn vol., pch

280 295

61.41304 278.2608

61.41304 266.8478 278.2608 204.0760

RT

204.0760

LTRT

1 1

1 1

266.8478

1 1

LT

323.913121238.3152
Through vol., pch

1162.771 1077.173 78 .. 53260 124.1847

Total volume,pch
101.3585 1401.086 238.3152 1401 .. 086 61.41304 345.3804 278.2608 328.2608

Adjusted volumes
M.:lvemerlt PCV U W U*W*PCV Larles PCV pet'" I arte
------- ---- ----- -_._- -------- ----- -----------
82 101.3586 1 1 101.3586 1 101.3586
A1 141211.12186 1. 1 1 1541.195 3 513.7318
81 238.3152 1 1 238.3152 1 238.3152 *
A2 141211.12186 1. 1 1 1541,,195 3 513.7318 *
B4 61.4131214 1 1 61.41304 1 61.4131214
A3 345.381214 1.05 0.96 348.1434 2 174.0717 *
B3 278.261218 1 1 278.261218 1 278.261218 *
A4 328.2608 1 0.96 315.1304 2 157.5652

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

121214
C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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UNSIGNALIZED INTERSECTION ANALYSIS Vi2 Vii V10
CAPACITY CALCULATION
jRB CIRCULAR 281 V1------- ------V6

V2-------
V3-------

Intersection: Fifth&3rd
Time Period: Am peak
Date: 89 design (11/1/85)

V7 V8

------V5
------V4

V9

Traffic movements:
Demand Volumes
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

1
75
85

6
795

2
110

3
121

4
121
o
6

905

5
6121

6
145

6.5
46121

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

7
o
121

8 9
65 0

1121121 121
6.5 5.5
545 1050

1121
210
230
6.5
55121

11 12
65 5121

11210 55
6.5 5.5
610 1015

Right turn movement from minor street :V1,v12
Conflictiing flows, VC9, VC12:
Enter Cri~ical Gap:
Capacity from Fig. 10.3:
Percent Capacity'Utilized:
Impedance Factor:

11121 132.5 PCH
5.5 5.5 SEC

105121 1015 PCH
o 5.418719 PERCENT
1 0.95665121

~eft turn movement from Major
Conflicting flows,VC4,VC1:
Enter Critical Gap:

. Capacity fl''''::tm Fig. 10.3:
Percent Capacity Used:
Impedance Factor:

stl'"'eet, V4, Vi :
110

6
905

o
1

205 PCH
6 SEC

795 PCH
10.69182 PERCENT
0.914465

Through movement from Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
Critical Gap:
Potential Cap. Fig. 1121.3,CP8,CP11:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

390 317.5 PCH
6.5 6.5 SEC
545 610 PCH

18.34862 16.39344 PERCENT
0.853211 0.868852
498.3836 557.8238 PCH

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP1121:
Actual Capacity, CM7,CMi0:

51215
6.5
460

349.6425

..:182.5 PCH
6.5 SEC
55121 PCH

429. 1275 PCH
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Intersection continued:
Approach Movements 7,8,9
MI:lvemeY'lt Pcph CM CSH Reserve Capacity LOS
-------- -------- ------- ----- ----------------
I f no shat"ed laY'les
7 121 349.6425 349.6425 349.6425 INPUT
8 1121121 498.3836 498.3836 398.3836 INPUT
9 121 11215121 11215121 11215121 INPUT

If tWI:1 shat"ed 1aY'les, (7&8)
7&8 11210 498.3836 498.3836 398.3836 INPUT
9 0 1050 112150 1050 INPUT
If t WI:I shat"ed 1a Y'les, (8, 9)
7 121 349.6425 349.6425 349.6425 INPUT
8&9 11210 498.3836 498.3836 398.3836 B
If tht"ee shared laY'les
7,8,&9 1121121 498.3836 498.3836 398.3836 INPUT

Approach Movements 1121,11,12
Movement Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- .. -----------------
If Y'II:) shared lane
10 23121 429.1275 429.1275 199. 1275 INPUT
11 100 557.8238 557.8238 457.8238 INPUT
12 55 1015 1015 960 INPUT
I f two shat"ed laY'les, (10&11)
10&11 330 461.3841 461.3841 131.3841 INPUT
12 55 1015 112115 960 INPUT
I'f tw.:. shared lanes, (11 &12)
10 23121 429.1275 429.1275 199. 1275 C
11&12 155 663.9388 663.9388 51218.9388 A
If th .....ee shared 1aY'les
1121,11, &12 385 51210.3727 5121121.3727 115.3727 INPUT

Approach Movements 1, 4
MI:)vemeY'lt Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- ----------------
If nel shared 1 aY'le
1 85 795 795 71121 A
4 0 91215 91215 91215 A
If shat"ed 1aY'le
1&4 85 795 795 71121 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

LOS AlB OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS V12 Vi1 V10
CAPACITY CALCULATION
iRB CIRCULAR 281 V1------- ------V6

V2-------
V3-------

I Y'lt e\""sect'i on: F i ft h &3\""d
Time Period: Pm peak
Date: 89 design (11/1/85)

V7 va

------V5
------V4

V9

11 12
45 110
70 125

6.5 5.5
545 920

Traffic movements:
Demand Volumes
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

1
110
125

6
680

7
0
121

6.5
365

2
75

a
45
70

6.5
465

3
o

9
o
o

5.5
111210

4
o
o
6

950

10
215
235
6.5
510

5
95

6
220

Right turn movement from minor street :V9,v12
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Utilized:
Impedance Factor:

~eft turn movement from Major street,V4,V1:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity ft"cln1 Fig. 10.3:
Percent Capacity Used:
Impedance Factor:

75 205 PCH
5.5 5.5 SEC

110121 92121 PCH
o 13.58695 PERCENT
1 0.891304

75 315 PCH
6 6 SEC

950 680 PCH
o 18.38235 PERCENT
1 0.852941

Through movement from Minor street,V8,V11:
Conflicting flows,VC8,VC11:
Cr"itical Gap:
PoteYlt ia1 Cap. Fig. 10.3, CP8, CP11:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CPa,CPll:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,CM10:

5121121 390 PCH
6.5 6.5 SEC
465 545 PCH

15.05376 12.84403 PERCENT
0.879569 0.897247
396.6176 464.8529 PCH

655 435 PCH
6.5 6.5 SEC
365 510 PCH

248.9718 382.6129 PCH
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Intersection continued:
Appt"oach M,:)vemeY'lt s 7, 8, 9
Mc,vemeY'lt Pcph CM CSH Reset"ve Ca pac i t Y LOS
-------- --------' ------- ----- ----------------
If no shared' lanes
7 0 248.9718 248.9718 248.9718 INPUT
8 70 396.6176 396.6176 326.6176 INPUT
9 0 1100 1100 110121 INPUT

If tWCI shared 'laY',es, (7&8)
7&8 70 396.6176 396.6176 326.6176 INPUT
9 0 1100 1100 1100 INPUT
t f two shat"'ed 1aY'les, (8, 9)
7. 0 248.9718 248.9718 248.9718 INPUT
8&9 70 396.6176 396.6176 326.6176 B
If tht"'e,e shared lanes
7.,8,&9 70 396.6176 396.6176 326.6176 INPUT

Approach Movements 10,11,12
MovemeY'lt Pcph eM CSH Reserve Capacity LOS
-------- ------- ------ ----- -----------------
If nCt shared lane
10 235 382.6129 382.6129 147.6129 INPUT
11 70 464.8529 464.8529 394.8529 INPUT
12 125 920 92121 795 INPUT
I'f t wc, shal''''ed lanes, (10&11)
10&11· 305 398.8059 398.8059 93.80591 INPUT
12 125 920 920 795 INPUT
If t·wo shared laY'les, (11&12)
10 235 382.6129 38206129 147.6129 D
11&12 - 195 680.7356 680.7356 485.7356 A
If three shat"'ed lanes
1O,.11,&12 430 477.4315 477.4315 47.43157 INPUT

Approach Movements 1, 4
MqvemeY'lt Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- -....;.--------------
If no shared lane'
1 125 680 680 555 A
4 0 .950 950 950 A
If shared 1aY'le
1&4 125 680 680 555 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

LOS B OVERALL
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NSIGNALIZED INTERSECTION ANALYSIS (T)
_APACITY CALCULATION
TRB CIRCULAR 281

Intersection: E28&20th
Time Period: Am peak
Date: 89 design (11/1/5)

V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements: 2 ~ 4 5 7 9
DemaY'ld VI:ll umes : 185 30 40 60 15 45
DemaY',d i Y'I Pch: 45 20 50
Ct"'i tical gap: 5.5 7 5.5
Capacity Fig. 10.3: 910 570 925

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9: .
Enter Critical Gap:
PQt eY'lt i a 1 Ca pac i t Y ft"'clm Fig. 10. 3 :
CM9:

if,no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

I.eft t llrY'1 movemeY'lt ft"'t:tm Majer,,'" st,,"'eet: V4
bnflicting flows,VC:

VC4:
Enter Critical Gap:
Potential Capacity frQm Fig. 10.3:
CP4:
Demand, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from-minor street,V7:
Conflicting flows,VC: 15
VC7:
Enter Critical Gap
PQtential Capacity frQm Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
)vailable Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

15 + 185
20121 PCH
5.5 SEC
925 PCH'
925

50 PCH
875 PCH

NA

30 + 185
215 PCH
5.5 SEC
910 PCH
910 PCH

45 PCH
4.945054 PERCENT
121.960439

910 PCH
865 PCH

A

185 60 40
31210 PCH

7 SEC
57121 PCH

547.4505 PCH

2121 PCH
527.451215 PCH
NA

'70 PCH
788.9714 PCH
718.9714 PCH
A OVERALL



UNSIGNALIZEO INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: E28&20th
Time Period: Pm peak
Date: 89 design (11/1/5)

E-52

(T) V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements: ,-, 3 4 5 7 9c.

Dema'l"",d Volumes: 450 20 30 80 15 30
Oema 'I"",d i'l""' Pch: 35 20 35
Cl'"'it ical gap: 5.5 7 5.5
Capacity Fig. 10.3: 640 365 650

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pc.te'l"",t ial Capacity fl'"'om Fig. 10.3:
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
Potential Capacity from Fig. 10c3:
CP4:
Dema'l""ld, V4 :
Capacity Used:
Impedance Factor:
Actual Capacity, CM4':
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 10
VC7:
Enter Critical Gap
PCltential Capacity fl'"'()m Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capac~ty:

Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

10 + 450
460 PCH
5.5 SEC
650 PCH
650

35 PCH
615 PCH

NA

20 + 450
470 pel-;
5.5 SEC
640 PCH
640 PCH

35 PCH
5.46875 PERCENT
0.95625

640 PCH
605 PCH

A

450 80 30
57121 PCH

7 SEC
365 PCH

349• ..J312 PCH

2121 PCH
329.0312 PCH
NA

55 PCH
504.881218 PCH
449.8808 PCH
A OVERALL



SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-53

Vl-------
V2-------
V3-------

Y
V12 V1i V10

------V6
------5V
------V4

x

I }'"It et"sect ion:
Time Pet"icld:
Date:

Hiaw&28
Am peak.
89 design(11/1/5)

V7 V8

Z

V9

Identify phasing:

Traffic movements: 1 2 3 4 5 6
Demand VI';I!umes: 11121 0 160 121 0 0
Tt" t.lC k Percent: 5 5 5 5 5 5
Local Buses 1 1 1 1 1 1
Passel"lget" Cat"s: 119.5 4 172 4 4 4
Phf: 121.95 0.95 0.95 0.95 0.95 121.95
Pet"icld Vo!umes: 125.7894 4.210526 181.0526 4.210526 4.210526 4.210526

Traffic movements: 7 8 9 10 11 12
Demal'"ld Vel! umes: 30 1495 0 III 930 35
Tt"uc k Pet"cent: 5 5 5 5 5 5
Loca! Bllses 1 1 1 1 1 1
PasseYlget" Cat"s: 35.5 1573.75 4 4 980.5 40.75
Phf: 0.95 121.95 0.95 121.95 0.95 0.95
Pet"il';ld Volumes: 37.36842 1656.578 4.210526 4.210526 1032.105 42.89473

Left t I.lt"n check: W X Y Z
Cycle 1el"lgt h, sec: 90 90 90 90
NI';I. l';If ch. Intet"vals: 40 40 40 4121
Left t Ut"YI on IYltel'''vals: 80 80 80 80
GIC t"at io: 0.4 0.4 0.6 0.6
Opposing vl:ll. (Th. +Rt. ) : 0 160 1495 965
Left turn on green,vph.: 480 320 -775 -245
Left turn capacity,vph.: 560 400 -695 -165
Left t t..lt"n vo !ume., vph. : 110 0 0 30
Excess Capacity: 450 400 -695 -195



\\
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Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z

82 A1 81 A2 84 A3 83 A4
-----

LT RT LT RT LT RT LT RT
VOLUMES:
125.7894 181.0526 4.210526 4.210526 4.210526 42.89473 37.36842 4.210526
Opposing volumes:

0 160 1495 965
Pedestrian volumes:

1 1 1 1
PCE Left, table 3

1 1 1 1
Left t '-It''n VI':! l, pch. :
125.7894 4.210526 4.210526 37.36842
PCE t"i ght, table 4

1 1 1 1
Right t I.lt"n vo l. , pch

181.0526 4 .. 210526 42.89473 4.210526
Thrl:)ugh vo 1 • , pch

4.210526 4.210526 1032. 105 1656.578

To~al volume,pch
125a7894 185.. 2631 4.210526 8.421052 4 .. 210526 1075 37.36842 1660.789

Adjusted volumes
MClvernent PCV U W U*W*PCV Lanes PCV pel''' 1a rae
------- ---- ----- ---- -------- ----- ---------~-

B2 125.. 7894 1 1 125.7894 1 125.7894
A1 185.2631 1 1 185.2631 1 185.2631 *
B1 4"210526 1 1 4.210526 1 4.210526
A2 8.421052 1 1 8.421052 1 8.421052
B4' 4.210526 1 1 4.210526 1 4.210526
A3· 1075 1 1 1075 1.5 716.6666
B3 37.36842 1 1 37.36842 1 37.36842
A4 1660.789 1 1 1660.789 1.5 1107.192 *

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

1295
BIC



E-55

S 1 GNI=lL I ZED r j\J T E R~3 r.:~ L r T() 1'1 (~N {'i L YSIS
CAPACITY CRLCULATION
11~8 CIF~CULAH 212

w

y

Vlc~ \)11 V10

V1------- ------V6
V2------- ------5V
Vd------- ------V4

x

1nt f?l--'f.;ect i .:,'("1 :

-r' 1 ri1~.? Pe)''' i od :

Date:

Identify phasing:

Hiaw&28
Pm peak
89 design(11/1/5)

\"Il VB

z

V9

1 1
182.5 4
0.95 Ill. 95

192.1052 4.210526

1'l"'a ff i c mClvernent s:
Demal",d Vo 1 umes:
T)''''uck Pel''''cel'',t:
Loco 1 B'_lses
Passel~lget'" Cal''''s:
Phf:
riel'''' i od VI:,l umes:

1
17121

5

2
III
5

3 4 .:;;- 6...J

24~5 121 III III
5 I::' 5 5...J

1 1 1 1
261. 2,5 4 4 4

121.95 0.95 Ill. 135 0.95
275 4.210526 4.210526 4.210526

Tl"':'~ f f i c ml:.vemer,t s : 7 8 9 10 11 12
Dema 'nd V.:.l'.lflles: 3121 1305 0 0 1270 50
T'r"ucl-t, Pet"'cer,t: 5 5 c:.- 5 5 5...J

L.:,cal B'.lses 1 1 1 1 1 1
Passe'('lget'" Ca'('s: 35.5 1374.25 4 4 133~1. 5 56.5
Phf: 121 .. 95 121.95 0.95 0.95 121.95 121.95
Pet'" i I:.d V.:.ll.lmes: 37.36842 1446.578 4.21121526 4.21121526 141217.894 59.47368

Left t l.lt"r. check: W X Y Z
Cycle lerlgth, sec: 90 90 90 90
No. of ch. I n t e t" v a 1s : 40 4121 4121 40
Left t I.lt"r. clr. Irltervals: 80 8121 80 8121
G/ C t" a t i Cl : 0.4 0.4 0.6 0.6
OPP':IS i rig v I:' 1. (Th. + Rt. ) : 0 245 1305 1320
Left t 1.1 t"'rl .:,n gt"'eer" vph. : 480 235 -585 -61210
Left turn capacity,vph.: 560 315 -505 -520
Left t I.ll''''r, vC,tll.lme, vph. : 170 0 121 3121
Excess Capacity: 390 315 -505 -550



E-56

Signalized Intersection Analysis cont.
T'-I )"' Y'. Ad ,J u, ~ me Y" t s :

W X y z

8 '::'L_ A1 81 A2 B4 A3 83 A4

4.21121526 59.47368 37.36842 4.21121526

RT

132121

LTRT

1305

LTLT RT LT RT
\)uLUI'T1ES:
192.112152 275 4.210526 4.210526
Opposing volumes:

o 245
Pedestrian volumes:

1 • 1 1 1
peE Left, table 3

1 111
Left turn vol, pch.
192.1052 4.210526 4.210526 37.36842
peE right, table 4

111 1
Right turn vol., pch

275 4.210526 59. 473G8 4.210526
Through vol., pch

4.210526 4.21121526 141217.894 1446.578

Total volume,pch
192.112152 279.2105 4.210526 8.42112152 4.21121526 1467.368 37.36842 1450.789

Adjusted volumes
M.:.vement PCV U W U*W*PCV LaY'les PCV pet" 1 arle

~------- ----- --_..._- ---- -------- ----- -----------
8'-, 192 .. 112152 1 1 192.. 112152 1 192. 112152.::.

A1 279.2105 1 1 279.2105 1 279.211215 *
Bl 4.21121526 1 1 4.21121526 1 4.21121526
A2 8. L~21052 1 1 8.42112152 1 8.42112152
B4 4.210526 1 1 4.210526 ~ 4.21121526
A3 1467.368 1 1 1467.368 1.5 978.2456 *
B.... 37.36842 1 1 37.36842 1 37.36842~

A4 1450.789 1 1 1450.789 1.5 967.1929

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

1257
B/C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.



Y
V12 Vl1 Vll21

Vl------- ------V6
V2------- ------5V

SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-57

V3------- ------V4
x

Intersection:
Time Period:
Date:

Cedar &28
Am peak
89 design(11/1/5)

V1 V8

Z

V9

Identify phasing:

Traffic movements: '1 'j 3 4 5 6~

Dema Y'ld VCI 1umes : 39121 23121 3121 2121 121 3121
T.,."'l,.lc k Pe.,."'ceY'lt: 5 5 5 5 5 5
Lc,cal Buses 1 1 1 1 1 1

'PasseY'lger Ca.,....s: 413.5 245.5 35.5 25 4 35.5
Phf: 121.95 0.95 121.95 0.95 0.95 0.95
Pe.,."'ic,d VCll ...ul1es : 435.2631 258.4210 37.36842 26.31578 4.21121526 37.36842

Traffic movements: 7 8 9 1121 11 12
DemaY'ld VC;r ll.lmes : 121 975 2121 2121 435 121
Tl''''uck PerceY'lt: 5 5 5 5 5 5
Local Buses 1 1 1 1 1 1
Passenger Cars: 4 112127.75 25 25 46121.75 4
~Ihf : 121.95 121.95 121.95 0.95 121.95 121.95
Pet"'iod VCIl umes: 4.210526 112181.842 26.31578 26.31578 485 4.210526

Left t U"''''Y'I check: W X Y Z
Cycle length., sec: 9121 90 90 9121
NI:). of ch. I rltel''''va ls : 40 40 4121 40
Left t l.lrrl CIY'I Intervals: 8121 8121 8121 8121
GIC ratil:): 0.4 0.4 121.6 0.6
Oppl:)S i Y'lg vo 1. (Th. +Rt. ) : 3121 26121 995 435
Left turn on green,vph.: 45121 22121 -275 285
Left turn capacity.,vph.: 53121 300 -195 365
Left t ut"'n voll.\me, vph. : 390 20 2121 0
Excess Capacity: 14121 280 -215 365



E-58

Signalized Intersection Analysis cont.
Turn Adjustments:

W X y z

82

LT
VOLUMES:

A1

RT

81

LT

A2

RT

84

LT

A3

RT

B3

LT

A4

RT

995 435

1 1 1

1 1

26.31578 4.210526

1 1 1

37.36842 4.210526 26.31578

4.210526 485 1081.842

435.2631 37.36842 26.31578 37.36842 26.31578 4.210526 4.210526 26.31578
Opposing volumes:

30 260
Pedestrian volumes:

1
PCE Left, table 3

1 1
Left turn vol, pch.:
435.2631 26.31578
PCE right, table 4

1
Right turn vol., pch

37.36842
Through vol., pch

258.4210

Total volume,pch
435.2631 295.7894 26.31578 41.57894 26.31578 489.2105 4.210526 1108.157

Adjusted volumes
MI:)vemer.t PCV U W U*W*PCV Larles PCV pet" 1arle
------- ---- ----- ---- -------- ----- -----------
82 435.2631 1 1 435.2631 1 435.2631 *
Ai 295.7894 1 1 295.7894 1 295,,7894
81 26.31578 1 1 26.31578 1 26.31578
A2 41.57894 1 1 41.57894 1 41.57894
B4 26.31578 1 1 26.31578 1 26.31578
A3 489.2105 1 1 489.2105 1.5 326.1403
B3 4.210526 1 1 4.210526 1 4.210526
A4 1108.157 1 1 1108.157 1.5 738.7719 *

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

1173
B/C



SIGNALIZED INTERSECTION ANALYSIS
I""'APAC I TY CALC' _AT I ON
j~B CIRCULAR c:12

w

E-59

V1------
V2-------
V3-------

Y
V12 V11 V10

------V6
'------5V
------V4

\

x

Intersection:
Time Period:
Date:

Cedar &28
Pm peak
89 design(11/1/5)

V7 V8

Z

V9

Identify phasing:

Traffic moveme~ts: 1 2 3 4 5 6
DemaY'ld Vo ll.lmes: 360 460 90 25 0 65
Tt"l.lck Pet"ceY'lt: 5 5 5 5 5 5
L.:lcal Buses 1 1 1 1 1 1-=
PasseY'lget" Cat"s: 382 487 98.5 3121.25 4 72.25
Phf: 0.95 0.95 121.95 0.95 0.95 121.95
Pet" i c.d Vc.l umes: 41212.1052 512.6315 11213.6842 31.84210 4.210526 76.05263

Traffic movements: 7 8 9' 1121 11 12
DemaY'ld Vo ll.lmes: 121 610 20 45 980 0
Tt"I.lck Pet"ceY'lt: 5 5 5 5 5 5
Lc.cal Bllses 1 1 1 1 1 1
Passenger Cars: 4 644.5 25 51.25 112133 4
Phf: 121.95 121.95 121.95 121.95 0.95 0.95
Pet~il:ld Volumes: 4.21121526 678.4210 26.31578 53.94736 1087.368 4.21121526

Left t I.n"n check: W X Y Z
Cycle 1eY'lgt h, sec: 90 90 90 9121
N.:•• of ch. Intervals: 40 40 40 ". 40
Left t llrY'1 c.n I Y'lt erval s: 8121 80 80 80
GIC t"at ic.: 0.4 121.4 0.6 0.6
OpposiY'lg .vcll. (Th. +Rt. ): 65 55121 63121 980
Left turn on green,vph.: 415 -70 9121 -260
Left turn capacity,vph.: 495 10 170 -180
Left t l.tt"Y'1 VI:' 1 ume, vph. : 360 25 45 0
Excess Capacity: 135 -15 125 -180



-"
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Signalized Intersection Analysis cent.
Turn Adjustments:

W X Y z

A2 . 84 A3 B3 A4
--- ---- ---- ---- ---
RT LT RT LT RT

76.05263 53.94736 4.21121526 4.21121526 26.31578

63121 980

1 1 1

~ 1

53.94736 4.21121526

1 1 1

76.1215263 4.21121526 26.. 31578

4.210526 1087.368 678.4210

1

550

LT

81

RT

A182

VI:.l, pch.:
31.84210

table 4
1

Right turn vol~, pch
103.6842

Through vol., pch
512.6315

LT
VOLUMES:
41212.1052 103.6842 31.8421121
Opposing volumes:

65
Pedestrian volumes:

1
table 3PCE Left,

1
Left t ut"n
41212.1052
PCE t"i ght.,

Tot al vI:.l ume, pch
402.1052 616.3157 31.84210 80.26315 53.94736 1091.578 4.21121526 704.7368

Adjusted volumes
MClvement PCV U W U*W*PCV LaYles PCV pet'" lane
______ ClMD

---- ----- ---- -------- ----- ------_..._-...

82 41212. 1052 1 1 402. 1052 1 402. 1052
Ai 616.3157 1 1 616 .. 3157 1 616.3157 *
B1 31.84210 1 1 31 .. 84210 i 31.84210
A2 8121.26315 1 1 80 .. 26315 1 80.26315
84 53.94736 1 1 53.94736 1 53.94736
A3 1091.578 1 1 1091.578 1.5 727.7192 *
B3 4.210526 1 1 4.2112'526 1 4.210526
A4 704.7368 1 1 704.7368 1.5 469.8245

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

1343
C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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