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Monona Grove High School Traffic Impact Study Executive Summary

ES.0T INTRODUCTION

The Monona Grove School District is
proposing to build a new high school \ (ev e MADISON
%

building at the current high school L AND VICINITY
site located on Monona Drive. The |—~—r—@u* ——t—
school currently - enrolls 750
students and the proposed project
will increase their capacity by 250
students. With the construction of
this building, several facility changes
will also occur including additional
parking, revised site access, a new
swimming pool, and a new
auditorium. Figure ES.01-1
shows the general study
location. School
construction will likely take
two and one half years, with
completion anticipated in
the fall of 2000.

Cold Spring Ave

Monona Grove
Highschool

ES.02 PURPOSE OF THE
REPORT

Monona Drive |

Project
Location

several
configurations.
purpose of this report is
to evaluate potential
bénef_its and drawbacks associated with each configuration and make a recommendation as
to which configuration best meets the schools needs. The focus of the study evaluates the
Lofty/Monona Drive intersection, the Cold Spring Avenue/Monona Drive intersection, and the
proposed school site layout. Proposed alternative layouts include providing access to the site
from either the Lofty Avenue/Monona Drive intersection, the Cold Spring Avenue/Monona
Drive intersection, or both. Proposed alternative traffic control strategies include either
continued stop sign control of Cold Spring Avenue and Lofty Avenue or a traffic signal at

either of these locations,

Figure ES.01-1 Project Location

WHP:MEV12239715:1551--600\57 \4 30\WRD\MGHSEXEC. TXT ES-1
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Monona Grove High Schaol Tratfic Impact Study Executive Summary

ES.03 ANALYSIS

A. Motor vehicles

According to the Institute of Transportation Engineers Trip Generation Manual, the school itself
generates 1,200 vehicles per day when school is in session. During the evening peak hour,
less than 38 percent of school traffic uses the Cold Spring/Moncna Drive intersection. At least
62 percent of the evening peak hour traffic from the school exits via Jerome Street to the

north or via Cold Spring Avenue to the east.

This study analyzed intersection operational characteristics for weekday A.M. and P.M. peak
hours. According to the analysis, left turns from Cold Spring Avenue and Lofty Avenue on to
Monona Drive currently experience excessive delays during the A.M. and P.M. peak hours.
These delays may exceed two minutes. Frustration caused by these long delays in some
instances cause drivers to make turning maneuvers with traffic gaps that they would ordinarily

find unacceptable.

need for traffic signals. These criteria are called
“warrants” that justify intersection signalization.
Monona Drive/Cold Spring Avenue and
of the Monona Drive/Cold Spring in

¥ intersection curren.t]y meets warrant 4,
is via the Lofty Avenue intersection, this
wolld also wneet warkant\11, Peak Hour Volume. -

Drive/Lofty Aven
School Crossi
intersectio

It is fikely that Wwith\better/acgess to Monona Drive via a traffic signal, more traffic would use
Monona Drive to\access school site. Currently at least 62 percent of traffic exiting the
school in the pm p Sur avoids Monona Drive by using local streets such as Jerome Street
and Cold Sbring Avenue to the east. With the additional traffic attracted to Monona Drive due
to the convenience of traffic signals, signal warrants would likely be exceeded to a greater
degree than current traffic volumes indicate.

B. Pedestrians

The minimum recommended traffic gap for a pedestrian to cross Monona Drive is 15 seconds.
To determine the number of crossing opportunities for pedestrians a gap study was performed.
Between 3 P.M. and 4 P.M., there were 6 gaps of 15 or more seconds. Between 3:30 P.M. and
3:45 p.M., there was one gap of 15 or more seconds. The Monona Grove High Schooi class
day ends at 3:27 P.M., therefore, there was only one gap of adequate length during the

WHP:ME\1 22397\8:\551--600\5 7 2\4 30\WRD\MGHSEXEC. TXT ES-2
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Monona Grove High Schoaol Traffic Impact Study Executive Summary

afternoon rush as students left school. Currently, many students cross Monona Drive while
there are insufficient gaps. Observation of this peak pedestrian period found that as students
crossed Monona Drive, much of the traffic on Monona Drive slowed and yielded to the
pedestrians in the marked crosswalks. Therefore, while there may be only one gap of
recommended length for pedestrians crossing during this peak period, pedestrians are creating
more opportunities by forcing Monona Drive traffic to yield.

C. Crash History

For the three-year period from 1994 through 1996, there were eight reported crashes at the
Monona Drive/Cold Spring Avenue intersection. Eight crashes within a three-year period is not
unusual for an intersection carrying these traffic volumes and does not in itself warrant
signalization. For the three-year period from 1994 through 1996, there were four reported
crashes at the Monona Drive/Lofty Avenue intersection. Again, four crashes is not unusual
for an intersection carrying these traffic volumes and does not in itself warrant signalization.
ES.04 RECOMMENDATIONS

The recommended option should address to the the traffic and pedestrian
opergtional objectives. These objectives are:

rtéel and from\the school site.

avel t er, d within the site.

. Facilitate passenger ¢

from the site will\b onvenient and predictable. Bus travel similarly benefits from the
installation of a traffic signal on Monona Drive. Pedestrians are provided more substantial gaps
at the Lofty Avenue intersection without the added potential for crashes from vehicular access
to the school site at Lofty Avenue. Pedestrians are also provided a signalized intersection at
which to cross Monona Drive if they so choose. Traffic on Monona Drive is delayed only
slightly, and through appropriate signal timing, speeds between Dean Avenue and Cold Spring
Avenue can be better controlled. Neighborhood residents will benefit from better access 10
Monona Drive due to the traffic signal, and less non neighborhood cut through traffic which
previously used local streets to avoid delays at Monona Drive.

WHPEE'!E\‘E22397\5:\551-600\572\430\WHD\MGHSEXEC.TXT ES-3



Monona Grove High School Traffic Impact Study Executive Summary

ES.05 IMPLEMENTATION

The county is planning to rebuild Monona Drive in approximately seven years. The most cost
effective strategy for installing a traffic signal at Monona Drive and Cold Spring Avenue would
be to coordinate signal installation with this construction work. In the interim, traffic patterns
should remain similar to those today, with slightly greater delays due to the increased traffic
to the site. With the additional parking and building amenities, there is greater justification for
traffic signals once the new school is completed.

©@@ *

WHP:ME\122497\S:\55 1--600\5 7 2\4 30\WRD\MGHSEXEC. TXT ES-4
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Monona Grove High School Traffic Impact Study Section 1 - Introduction

1.01 PROJECT DESCRIPTION AND LOCATION

The Monona Grove School District is
proposing to build a new high school
building at the current high school
site located on Monona Drive. The
school currently enrolls 750
students and the proposed project
will increase their capacity by 250
students. The project is located in
the City of Monona at the
intersection of Monona Drive and
Cold Spring Avenue. With the
construction of this building,
several facility changes will

e MADISON
AND VICINITY

also occur including
additional parking, revised —
site access, a new St

swimming pool, and a new
auditorium. Figure 1.01-1
shows the general study
location. Approximately
227,000 square feet of floor
area is anticipat the <
new building-

Cokd Spring Ave

Monona Grove
Highschool

W, Dean pive

.Hononl Drive
Ed

surroun

developmen L P oamton

consists of

housing north a

of the school,

commercial development Figure 1.01-1 Project Location

south and east of the

_schooL

Monona Drive will serve as the primary access for the schoo! via Lofty Avenue and/or Cold
Spring Avenue. '

The school! construction will likely take two and one half years, with compietion anticipated
in the fall of 2000. Figure 1.01-2 shows the existing site layout of the site, and existing

access locations.

WHEP:ME\ 22397\S:\551--600\57 14 30\WRDIMGHS1 -3.TXT 1-1
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Monona Grove High School Traffic Impact Study Section 1 - Introduction

1.02 PURPOSE OF THE REPORT

This study  will
consider traffic
operation and
pedestrian
accommodations
with several site
configurations.
The purpose of this

report is to
evaluate potential
benefits and
drawbacks
Monona Grove

associated with
each configuration

Highschoo!

-Monona Drive
" O

and make a
recommendation as
to which

configuration best
meets the schools
needs.

To perform thi
analysis, this

e existing geometry, traffic volumes, and pedestrian volumes in
d the school.

. Determining the existing level of service for traffic and pedestrians at the
intersections of Monona Drive/ Cold Spring Avenue, and Monona Drive/Lofty
Avenue,.

J Determining the future pedestrian and vehicular traffic and traffic needs in the

vicinity of the school.

0 Formulating alternatives to address the vehicular and pedestrian needs in the

school vicinity.

WHP:MEV 22337\5:\551 60006 7 V4 3WRD\MGHS 1-3. TXT 1-2
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Monona Grove High School Traffic Impact Study Section 1 - introduction

. Evaluating the alternatives as to how they address the pedestrian and vehicular
needs of the school.

. Evaluating current parking capacity and future parking needs.
. Selecting an alternative which best addresses the needs of Monona Grove High
School. '

The focus of the study evaluates the Lofty/Moncna Drive intersection, the Cold Spring Avenue
intersection, and the proposed school site layout.

S o

) WHP:ME\122397AS\651--600\5 7 2\ 430AWRDWMGHS 1-3.TXT 1-3
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Monona Grove High School Traffic Impact Study

Section 2 - Existing Conditions

201 GEOMETRY AND LAYOUT
A. Roadwayvs
Monona Drive serves as an arterial

transporting road users from the Beltline to
Atwood Avenue and other points in Madison.
This four-lane undivided roadway
incorporates 44 feet of traveling surface with
2.5-foot gutters. Average Daily Traffic
{1996} on Monona Drive is 26,600 vehicles
per day {vpd).! There are sidewalks on both
sides of Monona Drive south of Cold Spring
Avenue and on the west side north of Cold
Spring Avenue. South of the Monona Grove
High School, Monona Drive is commercially

oriented with strip malls and service station-*

like establishments. In front of and north of
the high-school, Monona Drive has residential
housing lining its frontage.

Lofty Avenue is 341

Winnequah Rd.

Cold|Spring Ave

Monona Grove
Highschool

Monona Drive

Figuré 2.01-1

2

Project
Location

Area Road Network

Average Daily Traffic on Lofty Avenue in the area investigated is about 650 vpd.® There are
no sidewalks on Lofty Avenue. Lofty Avenue is predominantly a residential street.

From WisDOT Wisconsin Highway Traffic Volume Data.

2 Based on traffic counts taken 11/19/97-11/20/97.

3

WHP:ME\122397\S:\551--600\5 72\ 30WRDV\MGHS 1-3.TXT
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TABLE 19-8

are based on different assumptions which result in lower
Suggested Corner Sight Distance at Intersections* 5 E ’f'

values. No-passing zones are based on fhe 85th percentile

speed during low-volume conditions, ch is slightly Design speed mph (knh) /}
¥ than the design speed. g a7,
Sight distance adequate for ng be provided 20320 30 @9 40 {64) 50 (80) 007w yh
i ign of two-1agk h , i
frequently in design of two aﬁ 1ghways, and each passing Minimum comer intersection gt dvmece® 1 (o as

section should be as lon
and lengths of such pasf

cost considerations and ¥annot be re ed to dard, the rey
*Corner sight distance measured from a point of the minor road at least 15 £t (4.6 5 M

importance of providin P aSS.l nwp HItlE.: 1 as much m) from the edge of the major road pavement and measured from a height of eye of
of the length of a two-ldne hig#ay as ble cannot be 3:5 £ {1.05 m) on the minor 10ad to a height of object of 4.25 ft (1 3 m) on the
overemphasized. The rcentage of ghway where major road. '
passing can take pla l;tfcts not on.&a city, but also

the safety, comfort, convenij of all highway users, trols are assumed; other forms of traffic control have dif-

ble.gdlthough the frequency |
sectiongdepend on physical and 200 (61) 300 (91 400 (122) 500 (152) 600 (183) '{’ rﬂi

: , For purposes of 4 ign, p sight distance for both ferent intersection sight distance requirements,
horizontal and vertical res%yns is measured from a )
l “seeing” height of 3.5 ft (1.0¥m) to an object height of Procedures for checking plans. It is often desirable
i 4.25 ft (1.3 m). For purposes of marking pavement, it is during the preliminary design stage to determine graphically
measured from a “seeing” height of 3.75 fi (1.15 m) to an the sight distances and record them at frequent intervals,
: object height of 3.75 ft (1.15 m). Methods for scaling sight distances and a typical sight dis-
i tance record which should be shown on final plans are shown

i Intersection sight distance. Intersections should be in Figure 19.2. For two-lane highways, passing sight dis-

planned and located to provide as much sight distance as tance, in addition to stopping sight distance, should be
possible. In achieving a safe highway design, as a minimum, shown.
there should be sufficient sight distance for the driver on Horizontal sight distance on the inside of curves may be
the minor highway to cross the major highway without re- limited by obstructions such as buildings, plant growth, or
quiring approaching traffic to reduce speed. Minimums for cut slope. Horizontal sight distance is measured along a
different design speeds are shown in Table 19-8. Stop con- straight edge, as indicated in the y er left in Figure 19,2,
p £ 8 PP g
: ” & f Figure 19,2, Scaling and recording sight distances on plans. (Metric conversion factor: multiply values by
0.305 mvft.) SoURCE: Adapted from A Policy on Geometric Design of Rural Highways, Washington, D.C.:
q{wq ,’ American Association of State Highway Officials, 1965, p- 150. #
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Monona Grove High School Traffic Impact Study / Section 2 - Existing Conditions

B. Intersections

The most northerly intersectjefi in the study area is the Monona Drive/Cold Spring Avenue
intersection. Monona Drivefuns north south while Cold Spring Avenue runs east west. The
Monona Drive/Cold Spring Avenue intersection is unsignalized with north-south Monona Drive
traffic having througl’ right- oféway and Cold Spring Avenue having stop control. Sight
d:stance at this inter ect:on to the north is more than adequate; h ance:to the .
.is.only 345 his sight distance corresponds to:a:s _ _
:fo northbound Monona ~\_reh|cles The posted speed limit for northbound Monona Dr:ve“
vehicles, however, is 40 mp ““Therefore, northbound Monona Drive vehicles must slow down
for westbound Cold Spring vehicles turning right or eastbound Cold Spring vehicles turning left
onto Monona Drive. Although this intersection sight distance is less than desirable, a review
of the intersection’s crash history from 1994 to 1996 does not show a crash associated with
sight distance. Therefore, the crash history suggests that this less than desirable sight
distance does not pose a significant safety problem.

Lofty Avenue ending at Monona Drive. As part ©
existing school dnveway located betweeh Lofty Avehue‘and Cold Spring Avenue may be
i istante at this intersection is greater

Drive.

traffic entering and exi e high school. Therefore, this intersection is considered in some
portions of the rep

C. Site

The exnstlng school Jayout has four access points (driveways). One driveway lies on Monona
Drive between Cold Spring Ave and Lofty Avenue and forms a “U" with a driveway on Cold
Spring Avenue. This driveway combination is used primarily for drop-off traffic and buses.
The third and forth driveways are also located on Cold Spring Avenue and serve as the
entrance to majority of the school’s parking. This driveway is used both for drop-off traffic
and for vehicles using the school’s 182 parking spaces.

WHP:MEV1 2239715:\55 1-600\57 24 3WRDIMGHS 1-3.TXT 2-2
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Monona Grove High School Traffic impact Study Section 2 - Existing Conditions

D. Pedestrian Accommodations

Monona Drive has sidewalks on both sides of Monona Drive south of Cold Spring Avenue and
on the west side of Monona Drive north of Cold Spring Avenue. Additionally, there is sidewalk '
on the south side of Cold Spring Avenue to the east of Monona Drive. Special “zebra” stripe
crosswalks crossing Monona Drive are located at Cold Spring Avenue, Lofty Avenue, and
between Lofty Avenue and Dean Avenue. At the Dean Avenue signal tikgere ar. pedestrian
signal heads and push buttons. 2=

2.02 TRAFFIC VOLUMES e

A. Motor vehicles

Currently traffic volumes on Monon
Traffic volumes on Cold Spring Ave are 1 100 vehlc]es per, day and volumes on Lofty Avenue

are 560 vehicles per day*. Ac

For this stud i \ce ed for the Cold Spring Avenue/Monona Drive
intersection. and the Lofty \Avenye/Monona Drive intersection. The predominant turning

vehicles waiting to ¢ onfo Monona Drive are common on Cold Spring Avenue. Turning
movements at the Lof Avenue/Monona Drive intersection are minor, with no more than 10
vehicles per hour making any one turning movement. This indicates that much of the traffic
at these intersections is oriented towards the south, and that many drivers chose to avoid
Monona Drive by using Cold Spring Avenue to the east and Jerome Street to the north.

No counts were taken during special events such as concerts, football and basketball games.
It is estimated that these types of events can generate from 500 to 750 trips, depending on

4 Mainfine traffic volumes were obtained from both WisDOT and counts taken on November 19 and
20, 1997. Traffic turning counts were also recorded on Novernber 19 from 7 to 9 AM. and 2
to 6 P.M. and December 16 and 17 frem 7:15 to 8:15 AM. and 3:15 to 4:15 P.M. at 15 -
minute intervals.

WHP:ME\122497\8:551--600\57 2\ 4 3\WRDIMGHS1-3. TXT 2-3
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Monona Grove High School Traffic Impact Study Section 2 - Existing Conditions

how large an audience attends. For larger events, traffic control on Monona Drive is managed
by a police officer.

B. Pedestrian/Bicyclist

From counts taken in November and December 1997, approximately 70 pedestrian cross
Monona Drive in the vicinity of the schoaol in the morning and afternoon. The majority of these
pedestrians are students whose origin and destination is their cars parked in the neighborhood
west of the school. There are no official bicycle counts for the study area; however, it is
estimated that between 5 and 10 students ride their bicycles to school during favorable

weather.

2.03 SERVICE LEVELS

A. Motor Vehicles

The operation of a roadway (e.g., congestionﬁe(:els) i
(LOS). The LOS rating system describes the itrakf}
intersection and ranges from A {free-flow conditi

seconds) of all vehicles entering

the intersection. The average dela pea -minute period of the peak hour
being analyzed. Since this i ge value, some vehicles will experience
substantially gre i defishce less delay than the average value.
Intersections iah Levels of Service: conversely, intersections
with long aver Lavels of Service. LOS E is considered to be thie limit of
acceptable delay\A LOS of otal intersection is considered to be an indication of the
need for improkemgnt.

LOS characteristic different for signalized and unsignalized intersections. The primary

reason for this is that drivers anticipate longer delays at signalized intersections which carry
large amounts of traffic. However, drivers generally feel unsignalized intersections should
have-less delay. Additionally, several driver-behavior considerations combine to make delays
at unsignalized intersections less desirable than at signalized intersections. For example,
drivers at unsignalized intersections are able to relax during the red interval, whereas drivers
on the minor approaches to unsignalized intersections must remain attentive in order to identify
acceptable gaps for entry. Typically, LOS is only calculated for the legs of an unsignalized
intersection that have stop control. The following table describes Level of Service
characteristics for both signalized and unsignalized intersections.

WHP:MEW 22397\5:\551--600\67 24 30\WWRDWGHS1-3.TXT 2-4
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Monona Grove High School Traffic Impact Study

Section 2 - Existing Conditions

LOS Signalized Intersections

Unsignalized Intersections

Describes intersections with very low levels of
delay that average less than 5 seconds per vehicle.

A This condition occurs with extremely favorable
signal progression and most vehicles arrive on the
green phase of the signal.

Describes intersections with low levels of delay
that are more than 5 seconds yet less than 15

B seconds per vehicle. This condition generally
oceurs with short cycle lengths and/or good signal
progression.

Describes intersections with average delays ranging
from 15 to 25 seconds per vehicle. Individual
C cycle failures (waiting through more than one
cycle} may appear at this Level of Service. The
number of vehicles stopping is also substantial at
this Level of Service. .
r 3
Describes intersections with average delays rangi
from 25 to 40 seconds per vehicle. The influence
D of congestion becomes more noticeable. Th
Level of Service may result from long cylle

th nds per vehicle. This level of
F service, ‘gonside to be unacceptable by most
drivers, &@ Gccurs with over saturation. The

number of vehicles entering the intersection
exceeds the intersection’s capacity.

" Qource: 1994 Highway Capacity Manual

Describes intersections with very low
levels of defay that average less than b
seconds per vehicle.

Describes intersections with low levels
of delay that are more than 5 seconds
yet less than 10 seconds per vehicle.

Describes intersections with average
delays ranging from 10 to 20 seconds
per vehicle.

ersections with average
ing from 20 to 30 seconds
The influence of
s more noticeable

Describes intersections with average
detays ranging from 30 to 45 seconds
per vehicle.

Describes intersections with average
detays that are more than 45 seconds
per vehicle. LOS F exists where there
are insufficient gaps of suitable size to
allow a side street demand to cross
safely though a major street traffic
stream. This LOS is usually evident
from extremely long total delays
experienced by side street traffic and
queuing on the minor approaches.

Table 2.03-1 Operational Characteristics Associated with LOS Ratings

WHP:ME\122397\8:1551-600\57 2W430VWRDAMGHS 1-3.TXT 2-5



Monona Grove High school Traffic Impact Study Section 2 - Existing Conditions

Most roadways typically have two peak-hour periods, one being the morning rush hour and the
other being the evening rush hour. This study analyzed intersection operational characteristics
for weekday A.M. and P.M. peak hours. Operation was analyzed using Highway Capacity
Manual Software for the unsignalized intersections and Signal 94 (possible future) for
signalized intersections. The Highway Capacity Manual Software calculates the LOS for
yielding movements at stop-controlled intersections. Signal 94 uses the Highway Capacity
Manual methods for determining operation levels at signalized intersections. Signal 94 also
has the ability to optimize signal phasing and timing.

According to the analysis, left turns from Cold Spring Avenue and Lofty Avenue on to Monona
Drive currently operate at LOS F during the A.M. and P.M. peak hours. The analyses also
indicate that delays for these left-turning vehicles can be extremely long, in some instances
exceeding two minutes. Frustration caused by these long delays in some instances cause
drivers to make turning maneuvers with traffic gaps that they would ordinarily find

unacceptable.

£

The Manual on Uniform Traffic Control Devigeé pubh

intersections. Evaluation of the Monona Drirref
intersection currently meeis waHant &, c?, o@o
Evaluation of the » ofty Avenue i
Drive via a traffic si { ould use this access. Currently at least 62 percent of
traffic exiting\the\school ify the pm pe hour avoid Monona Drive by using local streets such

Spring Avenue to the east. With the additiona! traffic attracted to *
e ebnvenience of a traffic signals, signal warrants would be met or

exceeded to a greate

B. Pedestrians

The minimum recommended traffic gap for a pedestrian to cross Monona Drive is 15 seconds.
To determine the number of crossing opportunities for pedestrians a gap study was performed.
Between 3 P.M. and 4 P.M., there were 6 gaps of 15 or more seconds. Between 3:30 P.M. and
3:45 P.M., there was one gap of 15 or more seconds. The Monona Grove High School class
day ends at 3:27 P.M,, therefore, there was only one gap of adequate length during the
afternoon rush as students left school. Currently, many students cross Monona Drive while
there are insufficient gaps. Observation of this peak pedestrian period found that as students
crossed Monona Drive, much of the traffic on Monona Drive slowed and yielded to the

WHP:ME\122397\8:\651--600\57 214 30\WWRDWMGHS 1-3.TXT 2-6

egree than current traffic volumes indicate. /J} '
s

-



Monona Grove High School Traffic lmpact Study Section 2 - Existing Conditions

pedestrians in the marked crosswalks. Therefore, while there may be only one gap sufficient
for pedestrian crossing during this peak period, pedestrians are creating more opportunities by
forcing Menona Drive traffic to yield.

2.04 CRASH HISTORY

A. Monona Drive and Cold Spring Avenue

For the three-year period from 1994 through 19986, there were eight reported crashes at the
Monona Drive/Cold Spring Avenue intersection. Five of these crashes involved Cold Spring
vehicles turning left onto or crossing Monona Drive. One of these crashes involved a rear-end
crash on Monona Drive, one crash involved a Monona Drive vehicle turning left onto Cold
Spring Drive, and the other crash involved a crash with a parked car on Monona Drive. Eight
crashes within a three-year period is not unusual for an fhtersection carrying these traffic

. N
volumes and does not in itself warrant signalizatiop
B. Monona Drive and Lofty Avenue '
For the three-year period from 1994 th;o gh 1996, the ere four reported crashes at the
Monona Drive/Lofty Avenue intersectign; fwe wekg reargne crashes on Monona Drive, one

involved a pedestrian, and one jx jed’a pa cais. Again, four crashes is not unusual for
an intersection ¢ ing.these fic volumes-s %es not in itself warrant signalization.

WHE:ME 2239MS:\55 1--6000\57 24 30\WRDWIGHS 1-3.TXT 2-7
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Monona Grove High School Traffic Impact Study Section 3 - Traffic Impact Analysis

3.01 PROJECTED TRIPS WITH REVISED SCHOOL ROAD NETWORK

Currently the Monona Grove High School enrolls 750 students, which generates approximately
1,200 trips. With the proposed project, the school’s capacity will be increased by 250
students, which will increase the number of trips generated by the school by 400. About 50

school-related vehicles also park on adjacent side streets. With the increased on-site parking '
that will be provided by the project, these vehicles will now enter and exit the high school
facility, increasing trips entering and exiting the facility. This shift in parking location may also
decrease the number of pedestrians who cross Monona Drive to get to their parked vehicles.

Additionally, the proposed school internal road network may change traffic patterns near the
school. Depending on the site layout selected, vehicles may enter and exit on Cold Spring
Avenue only, or on a combination of Monona Drive and Cold Spring. The internal layout will
affect traffic distribution to the Cold Spring Road and Lofty Avenue intersections, which will
in turn affect the traffic operation of these intersections. The traffic distribution associated
with the various alternatives is discussed more fully in Segtipn 4 of this report.

of o
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Monona Grove High School Traffic impact Study Section 4 - Alternatives

4,0 ALTERNATIVES

Alternatives for the site must address passenger car, bus, and pedestrian traffic, and access.
Therefore, each alternative should:

. Facilitate passenger car travel 10 and from the school site.
o Accommodate bus travel to, from, and within the site.
e Provide convenient and safe pedestrian routes to and from the site.

To address these objectives, three main alternatives {each with two or three sub-alternatives)
were formulated. Each alternative uses different access configurations, site layout
configuration, and/or signalization scenarios to accomplish the above stated objectives. The
following paragraphs summarize the characteristics of each alternative.

4.01 ALTERNATIVE A

A, Alternative Al

Alternative A1 arranges
the school layout so that
the only schoo! entrance

and exit is a driveway at [
the L ofty g
2]

AN

™
-
e

intersection.

.
NORTH

the school site’s parki
All driveways on Cold
Spring Avenue would be
eliminated .as well as the
existing school entrance
on Monona Drive.
Pedestrian crosswalks
would remain at Cold
Spring Avenue and Lofty Avenue. Sidewalks within the school site will direct pedestrians to
the crossing at this intersection. This will focus all of the site traffic to this intersection.

Signal with
Alfernative A-2 Only

Figure 4.01-1 Alternative A1 and A2

- r

TWLMES:\55 1--600\5 7 214 30\WRDIMGHS 4F. TXT\ 22397 4-1



Monona Grove High School Traffic Impact Study Section 4 - Alternatives

B. Alternative A2

Alternative A2 is identical to Alternative A1 with the exception that Lofty Avenue is signalized.
The access driveways along Cold Spring Avenue are eliminated. This will focus all of the site
traffic to the Lofty Avenue intersection. All traffic will enter and exit the site at Lofty Avenue.
Stop signs will remain at Cold Spring Avenue. Crosswalks will remain at their current locations

at Lofty Avenue and Cold Spring Avenue.

4.02 ALTERNATIVE B

A. Alternative B1

-
Alternative B1 provides X Cotérpring Ave . —\z
access to the site at both “r ” Q 0 (’_
Lofty Avenue and Cold H Simatve 52 Only , )
Spring Avenue. The P 0
driveway at Lofty Avenue e
and Monona Drive would =
serve only as an entrance,
primarily for passenger ._;;:
cars. There would be two Aﬁy\:“g

driveways onto Cold
Spring Avenue. These
driveways would serve as
entrances and exi
both passeng
buses. St
remain at

Avenue and Lofty Avenue.
The Cold Spring A¥gnue-htersection will serve as the focus for vehicles exiting the school site.

Crosswalks will remajn their current locations at Lofty Avenue and Cold Spring Avenue and
internal sidewalks will focus pedestrian traffic to the Lofty Avenue intersection.

B. Alternative B2

Alternative B2 is identical to Alternative B1 with the exception that Cold Spring Avenue is
signalized. Due to this signalization, it is expected that more traffic will choose to use the Cold
Spring Avenue driveways to enter and exit the school site. The signal at Cold Spring Avenue
will be coordinated with the signal at West Dean Avenue to provide gaps in Monona Drive's
traffic stream. These gaps will provide more opportunities for pedestrians to conveniently
cross Monona Drive. Crosswalks wili remain at their current locations at Lofty Avenue and
Cold Spring Avenue and the internal sidewalks would continue to encourage pedestrian

crossings at the Lofty Avenue intersection. The signalized Cold Spring intersection, however,

-7
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Monona Grove High School Traffic Impact Study Section 4 - Alternatives

would also have pedestrian signals and crosswalks for students choosing to use this
intersection.

C. Alternative B3

Alternative B3 is similar to Alternative B2 in that it provides access to the site at both Lofty
Avenue and Cold Spring Avenue. Alternative B3 differs from Alternative B2 mainly in that a
signal will be located at Lofty Avenue rather than Cold Spring Avenue. The driveway on
Monona Drive would coincide with Lofty Avenue and would be used for both entering and
exiting the site. Site traffic will be divided between Lofty Avenue and Cold Spring Avenue,
although with the signal at Lofty Avenue it is expected that more traffic will choose to use this
intersection. Stop signs will remain at Cold Spring Avenue. Crosswalks will remain at their
current locations at Lofty Avenue and Cold Spring Avenue. Non site-related traffic may drive
through the school site to gain access to the signal at Lofty Avenue.

4.03 ALTERNATIVEC

A. Alternative C1

’1];'

Alternative C1 provides
general access to the site
exclusively at Cold Spring
Avenue. Access directly
onto Monona Drive via

Lofty Avenue i
i eliminated. I‘us/\‘lllK
! ; L;y‘\
i traffic to th onana feansy
| Drive/Cold Spring A :'> ph

=)

Drive

N
onona

e et ——

Pl

-
o
O
c
w
o
a{
o1}
=
<
o
[
=y
>
i
—+

ue
intersection. A dhive
access wili be loca d n/ r
Monona Drive south of
Lofty Avenue for truck
“and staff use only. The
. . stop signs at Lofty
- Avenue and Cold Spring
" Avenue will remain. Crosswalks will remain at their current locations at Cold Spring Avenue
and Lofty Avenue.

Figure 4.03-1 Alternative Cland C2

B. Alternative C2

[

Alternative C2 is identical to Alternative C1 with the exception that Cold Spring Avenue is
signalized. Access directly onto Monona Drive via Lofty Avenue is eliminated. This will focus

.y
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Monona Grove High School Traffic Impact Study Section 4 - Alternatives

nearly all of the site traffic to the Monona Drive/Cold Spring Avenue intersection. A driveway
access will be located on Monona Drive south of Lofty Avenue for truck and staff use only,
The stop sign at Lofty Avenue will remain. The signal at Cold Spring Avenue will be
coordinated with the signal at West Dean Avenue to provide gaps in Monona Drive’s traffic
stream. These gaps will provide more opportunities for pedestrians 10 conveniently cross
Monona Drive. Crosswalks will remain at their current locations at Cold Spring Avenue and

Lofty Avenue.

6

-
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Monona Grove High School Traffic Impact Study Section 5 - Alternative Analysis

5.01 ALTERNATIVE A

A. Alternative Al

With Alternative A1, access from the site will be extremely difficult for traffic turning left onto
Monona Drive. All of the school site traffic will be forced to use this intersection, yet the
projected level of service for left turns exiting the site is F with delays exceeding three
minutes. With the exception of some yielding for vehicles turning into the school, traffic on
Monona Drive will be relatively unimpeded by this alternative. Due to the proximity of the
school building to the intersection, traffic circulation on school grounds may be difficult near
the Lofty Avenue intersection. Here traffic queues will tend to block parking aisles creating
congestion. Local traffic patterns to and from the school will also change as all vehicles will
need to use Monona Drive rather than Cold Spring Avenue to access the site. Traffic gaps for
pedestrians crossing Monona Drive will not be frequent, therefore crossing difficulty will
remain the same. Also, since all school traffic is focused at the Lofty Avenue intersection,
there is a greater potential for vehicle-pedestrian conflicts at this intersection.

B.  Alternative A2 ¢

Ke mych'easier with a projected level
econds. There will be some delay
agression along Monona Drive will

With a signal at Lofty Avenue, exiting the school site

crossing phase o ignal cycle. Some pedestrians may also chose to ignore the signal
control, also increasing the potential for pedestrian-vehicle confiicts.

5.02 ALTERNATIVE B

A. Alternative B1

This option is the most similar to the existing operations. Traffic exiting the site and turning
left onto Monona Drive will continue to experience a level of service F with average delays
exceeding 5 minutes. With the exception of some yielding for vehicles turning into the school,
traffic on Monona Drive will be relatively unimpeded by this alternative. Due to the proximity
of the school building to the intersection, traffic circulation on school grounds may be difficult
near the Lofty Avenue intersection. By providing Cold Spring Avenue as another option for

-
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Monona Grove High School Traffic Impact Study Appendix A-Traffic Data

A.0 Traffic Data

Traffic data was obtained from WisDOT Wisconsin Highway Traffic Volume Data, March
1997, and counts taken in November*ggde}e"c"e’ﬁﬁ”Eé”r_,"'TQW»\

T
Y
i

o /
Two way daily traffic vglurie on Cold Spring Avenue east of the Monona Grove High School
ehicles and two way daily traffic \._fpliime on Jerome Street north of Cold

o

driveway was 1073
Spring Avenue/- jds 455 vehicles. P

s

-
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e ID : 2 Start Date : Nov 19, 1997 Wed
.fo 1 : End Date . Nov 20, 1997 Thu
nfo 2 : Adj. Factor: 1.00

_aq-a——.-n——-..-.——_.._——_.——_—.—-———.————.——_—.——_-n—_—.——_....-—.—........_—.—-—_.—-———-.-ﬂ——o——---————.-.——_____—

---—*——‘“_———_—--—.———-:t———.-————'-——-.-——-——-w—-.ﬂ———-—b----.-_-al.——-ﬁ—‘—_—-_——ﬂ——--“———-“—

[ ur 1-EB, Coldsprihg ap Hour Graph

arts 0 15 30 45 Total 0 25
M
2 0 0 0 0 0 *
1 0 0 0 0 0 *
2 1 0 0 0 1 **
3 0 0 1 0 1 xk
4 0 0 1 1 2 %Kk kK
5 0 0 1 g 1 kK
6 3 3 2 1 9 e g ok % % 5 v K Kk ke ke ek ke ek
7 2 4 6 2 14 SkhhkEkkkkk kK khkhkkkkkkkikikk
8 4 1 1 2 8 KhKhF I RIKKK KK
g 1 1 3 2 Vi kkkkddkkkkkkk
.0 1 0 0 2 3 kkkkkk
11 1 2 1 2 6 khkkkkKkRERKK
M
2 3 6 i 5. 15 **************************
i 3 2 2 1 8 khkRAkTF Rk kR KLkKX
2 0 5 3 5 13 AhkkhkkkhkhkhrAkRkkkkkRKX
3 2 4 5 8 19 *********************************
4 3 4 4 2 13 AkkkRkEkRAkk KAk kK hkkkkkxk -
5 2 1 2 5 10 KKK KKEAR KA KRk hARAX
6 4 4 1 1 10 gk kK KT KR KK KKK kKK
7 2 1 0 2 5 khkkkkxERkK
8 1 2 2 1 6 KkkkkkkkFkk
9 0 1 1 1 3 Kk kA kX
.0 1 1 1 0 3 %k kK kK
11 0 1 1 0 2 k% kK
{ 'ALS 159
VZRAGE ‘ 1.7 period 6.6
fak AM Hour is *x* 7:15am to 8:15am ***
Jolume Lane 1 : i6
Peak Hour Factor : 0.667
2eak / Day Total : 0.101
eak PM Hour is *** 3:15pm to 4:15pm **x
Volume Lane 1 : 20
>eaak Hour Factor 0.625

‘peak / Day Total : 0.126



24797 Traffic Engineering Serivces Inc.
24:33 890 N. Elm Grove Rd. suite 211
Elm Grove, WI 53122
(414)797—9097Fax(414)797—9098

<kkkkkkkkk%x% Single Channel 15 Minute Final Report (pa

4

ge 2 of 2) kkkkkkhkhkkkkk*k

Start Date : Nov 19, 1997 Wed

e ID : 2
fo 1 : End Date - Nov 20, 1997 Thu
nfo 2 Adj. Factor: 1.00
ALL DAYS AVERAGED
ur 1-EB, Coldspring ap Hour Graph
arts 0 15 30 45 Total 0 25
M
2 0 0 0 0 0 *
1 0 0 0 o 0 *
2 1 0 0 0 1 * %
3 c 0 1 0 1 *k
4 0 0 1 1 2 kok kK
5 0 0 i 0 1 %%
6 3 3 2 1 9 ***************‘k
7 2 A £ 2 14 Ak kkkAARARKKKIAIAA KA KR KKK
8 4 1 1 2 g Jook K K Kok KKk ok kX
g 1 1 3 2 7 dok ok kkkkkkkkkk
0 1 0 0 2 3 khkkkkk
11 1 2 1 2 6 kkkkkhkRKkREk
2 3 6 1 5 15 T T LA E T2 e b
1 3 2 2 1 8 Kk kFKEkIRKKIKK
2 0 5 3 5 13 ko kk kI kkIkkkkkkkhkkkhkhk
3 2 4 5 8 19 *********************************
-4 3 a4 4 2 13 e L ittt Lt Ltk :
5 2 1 2 5 10 kkkkkhkkrkkkRAKRRXKX
6 4 4 1 1 10 e T Lttt
7 2 1 0 2 5 kxkkhkhkk
8 1 2 2 1 6 Sk kkkkRhhkkk
g 0 1 1 1 3 * kK &k
.0 1 1 1 0 3 kkkkkk
il 0 1 1 0 2 *okkk
ALS 159
sERAGE 1.7 period 6.6
7%k AM Hour is x%x% 7:15am to 8:1l5am ***
Jolume Lane 1 : 16
Peak Hour Factor : 0.667
neak / Day Total : 0.101
&4k PM Hour is *** 3:15pm to 4:15pm *k ok
_Volume Lane 1 : 20
’eak Hour Factor 0.625

.peak / Day Total : 0.126



L 124797 Traffic Engineering Serivces Inc. Page: 1

£ 128715 890

N. Elm Grove Rd. Suite 211
Elm Grove, WI 53122

(414)797-9097Fax(414)797—9098

%k k
e ID : 1
waifo 1
Info 2
Lane 1-Normal, Axle,
l}ur 1-WB, Coldspring ap
rarts 0 15 30 45
M
12

Single Channel 15 Minute ***

Date . Nov 19, 1997 Wed
Factor : 1.00

/2
Hour Graph
Total 0 125
&
22 * k%K K Kk K
83 sk g kK kkKE KT IARKKI KKK E AKX I IKK
37 kkhhkk KRk kK
41 kkkhkkkIIRKI AKX
57 kdkkd kK kkkrkkkkkkkkk
59 kKKK EKKKERK KKK IRKKK )
74 kkkkkkkkrhkkkkkkkkhkkkkkhkkk
4 X%
2 *
1 *
380
40.0

44 20 8 2
2 1 0 1
0 2 0 0
0 0 0 1
" TALS
ZVERAGE , 10.0 period
""ak PM Hour is *%* 7:30pm to 8:30pm ***
Volume Lane 1 : 93
Peak Hour Factor : 0.528

Peak / Day Total 0.245



24/97 rraffic Engin
©28:15 890 N. Elm G
’ Elm Gro

(414)797—90
x** Single C
e ID @ 1
wafo 1
Info 2

L.ane 1-Normal, Axle, /2

- -....—_-—q-——..-.———..-——.-.m——...—.———.—-——_.———-.-—_._——

{oar 1-WB, Coldspring ap Hour
tarts 0 15 30 45 Total
M
2 0 1 0 0 1
1 0 1 0 0 i
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 2 0 2
5 0 0 1 6 7
6 5 2 2 2 11
7 7 31 49 37 124
8 5 14 4 6 29
9 6 2 4 7 19
10 6 3 11 5 25
11 9 19 10 12 50
M
L2 12 3 4 21 40
1 14 5 14 17 50
2 19 9 28
3
4
5
6
7
8
9
10
11
TALS 387
VERAGE 6.7 period 26.7

*k AM Hour is **% 7:00am to 8:00am

Zyolume Lane 1 : 124
Peak Hour Factor 0.633
Peak / Day Total 0.320

’Ehk PM Hour is **% 1:30pm to 2:30pm

volume Lane 1 59
peak Hour Factor 0.776
:-peak / Day Total 0.152

eering Serivces Inc. Page: 2
rove Rd. Suite 211
ve, WI 53122

97Fax(414)797-9098

hannel 15 Minute **%

. Nov 20, 1997 Thu
1.00

Date
Factor

__.__-—————_...—___——_——u-——...-——-n———p———.-—.——-———.—.—

—-—-—q.-——-n.———..-_—...._—.-a——-—q.-——..._—_.—_-———-.———.-.—._.-..——

* % % W

*
Kk k
kKK _
*******************************************
*kkghkxkkk

* KKk kk Kk

%k dkkdk kX

ek kkrIRKKKIEXKKKKE

kkkkkkhkkkkikkk
kkkhkikkkkkhkkkhkkkix
kkhkkkhkkkki

_.—-——.—.——.———-—-—_._—_....._-——-———.—————_————.———.—..._...._

kkk

k k%



- 24/97
; 28:15

txkkkkkkkkikkk

i e ID

1

Traffic Engineering Serivces Inc. Page: 3

890 N. Elm Grove Rd. suite 211
Elm Grove, WI 53122
(414)797—9097Fax(414)797—9098

Single Channel 15 Minute Final Report (page 1 of 2) kkkkkkkkkkkkk

start Date : Nov 19, 1997 Wed
End Date . Nov 20, 1997 Thu

Adj. Factor: 1.00

._._-.-—_.-.—--.__.—--—_u——-——_—.—-.__...-—_.——-—._——-——-————.————.—-——_——-»—:——M—_————————-——_..._...___..__._

'—‘.-——_—..—_.....—_..-———.p—__...p———_-———-———-———-—4———.—-——-—a———.———_—————a—.———.—.—.—-.——

1-WB, Coldspring ap Hour Graprh

——— ——— s T —— ——

tarts 0 15 30 45 Total 0 125
M
22 0 1 0 o 1 *
1 0 1l 0 0 1 *
2 0 0 0 0 0 *
3 0 c 0 0 0 *
4 0 0 2 0 2 *
5 0 0 1 6 7 * Kk
6 5 2 2 2 11 * %k Kk
7 7 31 49 37 124 *******************************************
8 5 14 4 6 29 e Kok ok Kk kKK
9 5] 2 4 7 19 Ak KEK KK
-0 6 3 11 5 25 kkkkk KK KK
11 g - 19 10 12 50 kkkkkhkIkkhhkhkhkkhkk
M
12 12 3 4 21 40 kkkKkkEAKR LKA KKK
1 14 5 14 17 50 fhkkkkkkkkRkkkhRKk Kk
2 19 g9 12 10 50 kkkkrkkhhkkhkkkkrkk
3 i4 12 48 g9 83 *****************************
4 11 9 7 10 37 Sk KrEkERIEKKKK
5 10 7 16 B 41 kkkkkhkhkhhkhkkhkkk
6 22 17 8 10 57 T T T 2 .1 2. 2.2
7 20 10 17 12 59 KhkhkkkEkkkkhkkkkhkhkkkkk
8 44 20 8 2 74 Sk kkkAkARK KKK KK A KKK I X IR KK )
9 2 1 0 1 4 k%
L0 0 2 0 0 2 *
11 0 0 4 1 1 *
 PALS 767
vERAGE 8.0 period 32.0
“ax AM Hour is *%* 7:00am to 8:00am *k Kk
. Volume Lane 1 : 124
Peak Hour Factor : 0.633

peak / Day Total : 0.162

'eak PM Hour is **x* 7:30pm to 8:30pm *xx%

Volume

Lane 1 : 93

peak Hour Factor : 0.528
peak / Day Total : 0.121



24797 Traffic Engineering Serivces Inc.

Page: 4

28715 890 N. Elm Grove Rd. Suite 211
Elm Grove, WI 53122
(414)797—9097Fax(414)797—9098

kkkkkkkkx** Single Channel 15 Minute Final Report (page 2 of 2

e ID : 1
fo 1
nfo 2
‘ur 1-WB, Coldspring ap Hour
..Trts 0 15 30 45 Total
‘M
2 0 1 0 0 1
1 0 i 0 0 1
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 2 0 2
5 0 0 1 6 7
6 5 2 2 2 11
7 7 31 49 37 124
8 5 14 4 6 29
9 6 2 4 7 19
.0 6 3 11 5 25
i1 9 19 10 12 50
PM
2 12 3 4 21 40
i 14 5 14 17 50
2 19 9 12 10 50
3 14 12 48 9 83
4 i1 9 7 10 37
5 10 7 16 8 41
6 22 17 8 10 57
7 20 10 17 12 59
8 44 20 8 2 74
9 2 1 0 1 4
.0 0 2 0 0 2
11 0 0 0 1 1
ALS 767
~HRAGE 8.0 period 32.0
+nk AM Hour is *** 7:00am to 8:00am
- Jolume Lane 1 : 124
Peak Hour Factor : 0.633
peak / Day Total : 0.162
&ak PM Hour is **%x 7:30pm to 8:30pm
Volume- Lane 1 : 93
seak Hour Factor : 0.528

.2eak / Day Total : 0.121

) khkkhkkkkkkhkkkkk

Start Date : Nov 19, 1997 Wed
End Date - Nov 20, 1997 Thu

Adj. Factor: 1.00

_.__.__.__....-_...__........_.__..,.,..___..__..__.__._._.........___.._.._..__.._

..,—-._——.....———-_-o.p.--—_—-———--.-—_.—.-a..——-——-———.-.—--._—-._.__

...-u—_-...n————....-———_—-———.w--_—.—.——-_--—_.._.--——__.-_.—_

* kK

kkk%k
*******************************************
kkkkhkkkkkk

***ﬁ;;*

kkkkkkkkk

&k ok ok kok K kok ok ok ok kkkk ok

kkAkhkhRhkkhkhkkk
Akkkhkhkkkhkhkkhhkkkk
Akkkkkhkkhkkkkhkkhhkikx
kkkhkkhkkhkdhkhkhkhrhrkkkhkhkhkkhhkk
khkhkkkkkkkkhkk
kkkhkkkkkrkhkkhhkkk
kkhkkkkkhkhkkkkhkkhkkx
Akkkkkkhkkhkikikikkkhkkk

Ak kkk kTR AKARKIA Kk AhA XAk

%k

* &k

* k&



Monona Drive & Coldspring
11/19 and 11/20 1997

HOUR
STARTS SB wB NB EB NB + 3B
12 AM 21 1 25 0 46
1 21 1 17 0 38
2 14 0 25 1 39
3 14 0 27 1 41
4 24 2 87 2 111
5 69 7 372 1 441
6 270 11 928 9 1198
7 764 124 489 14 1253
8 515 29 498 8 1013
9 439 18 630 7 1069
10 468 25 711 3 1179
11 569 50 820 6 1379
12 PM 609 40 - 784 15 1393
1 578 50 416 8 994
2 575 50 277 13 852
3 775 83 808 19 1673 .
4 911 37 1122 L 13 2033
5 790 41 978 10 & 1763
6 5565 57 582 10 1137
7 346 59 15 5 761
8 294 74 288 6 582
9 251 4 223 3 474
10 108 2 108 3 216
11 61 1 56 2 117

TOTAL NS 19807



.ation : Homona Dr. & Coldspring

VeT

traffic Engineering Services, Inc.
Rd. 890 N. Eln Grove Rd., Suite 211
Eln Grove, WL 53122

site Code : 00000001
start Date: 11/19/97
File I.D. : MOKOXA}O

1 ed by; {414)797-%097 Fax{414)797-9097
Page HD
Vehicle group 1
: ' i i "
Southbound "Westbound '¥orthbound 'Bastbound H
1 1 ] }
t [} 1 1
Other Right ‘fhru Left | Other Right Thre Left ; Other Right thru Left | Other Right fthra Left , Total
te 11/19/97 -----emmmrosmmemmmsmmmmmemonns - e mmmmmmmmmmeceemmmemomAEmmsoSmmEEesSSmemSeCSSSmESToSoSSononT
2 0 0 139 it | i 2 3 i | ¢ 5 16) 91 1 0 6 05 356
‘15 0 (I 5 10 ! 0 3 3 15 | ] 0w 15 1, 1 0 1 8 M
130 0 g 190 10 | 0 15 2 18 | ] 4 19 0 g 2 0 1] 475
o} 0 2 254 16§ 0 x| 1 15 | 0 1 235 1] 0 b ] 11 583
wotal 0 1 Ti 47 | 0 43 9 62 | g 141 748 21 ? 8 i 21 1788
) 0 0 14 3. N 1 0 6| ] 11 13 0 0 1 1. 345
5 i 0 145 24 0 1 2 4} ] 7 162 ¢ i 1 1 0} 322
:30 ] o0 152 11 ¢ 1 ] 51 0 5 15 9! 0 b 0 ¢, 319
45 0 0 139 21 0 3 0 2 (] 5 145 0] 0 0 0 D 296
otal 0 g 58 g 0 8 1 7 ] 11 832 1] 1 1 z 1L 1282
e § BREAK § —-enoemmmmmmrmmmeeeeiemmesmsmmenennlemssoracoas geennnammammmmemmemeSmSSmmemosneessssssosTIaTIToosssissoIoon
A ] 6 128 (I 0 2 0 11 0 5 142 0 | 0 1 1. 283
115 0 0 130 1 0 3 0 1, ] 5 138 0! ] 1 1 2. 282
c 0 0 0 14 03 0 1 1 51 0 4 14 i] 1 3 1 (. 304
PS { 1139 11 1 4 0 5 4 1 7145 0 i 3 0 i 303
- Potal 0 1 538 i 1 10 i 12 1 1 17 N 1, 2 1 3 51 172
0 0 0 187 0t 0 0 ] 0y 1112l 0l 0 2 0 0! 402
1115 0 1 9t i) ] 5 0 4 0 13 N 01 ] 1 0 2 441
3130 1 § 113 8 1 8 2 22 1 6 1N 6| 2 2 0 i 427
PS 0 ) 10 § 0 4 0 g 1 0 11 203 [ | ] 2 0 443
Jotal 1 1 1™ 2 1 17 2 KR z 6t 798 6 ? 8 r 30 1113
{0 1 102 5 1 1 i 81 0 16 162 5 1 § Z 0, 410
t 15 0 1 1 4] ] 3 0 4 ] 1 1 ] 1 ] 1. 486
6:30 0 1 MU 81 1 i 2 3! 0 17 248 0, 1 4 0 0 516
[V 0 g 222 51 0 2 ] i ] g 23 21 ] 2 0 g 414
. fotal 1 4 B892 7 2 1 3 18 ; 0 {8 863 8, 2 12 ; 2! 1886
1:00. ] ¢ 191 5 | 0 ] 0 0 0 7200 0! 0 0 0 91 403
Sils b b 185 i} 0 2 ] i 0 T 189 01 ] 0 0 20 - 386
=:30 0 g 19 21 0 1 ] 0 0 31w g | 0 0 6] 196
1:45 0 0 200 11 ] 0 0 93 ] 2115 0! 0 2 1 0! 3182
T Potal ] g 1 12 | 0 3 0 i 0 14 75 0 0 ? 2 11 1567
:a
E0TALR z g 4265 113 4 B8 17 U6, 3 304 436 18 | 9 18 12 16 | 9408

edp



traffic Bngineering Services, Inc.

cation : Gaps and peds at Lofty

890 K. Elm Grove Rd., Suite 211
Eln Grove, WI 53122

Site Cods : 00000002
$tart Date: 11/19/97

her
ted by: {414)197-9087 Fax{414)797-9091 File I.D. : GAP_}002
Page |
wdy done of @, Northbound/Seuth bowd
Vehicle group 1
------------------------------ - cmeem-==--03ps (in secunds)---------------------------'----—-----—-------------------~
Yolume 2 4 b § 10 12 i 16 18 pli} 22 4 26 28 fotal  Avg.
count -3 -5 -1 ~-9% - n -13 -15 -1 -1 - 91 -23 -2 -11 -2 0 30 fGaps  Gap
: 11/19/97 wemmmmmemmenomoommmmnes mmemmtamana= B il -  als ammemm-memmamemmmtese oo
15 1 18 18 b 2 3 1 1 ﬂ 1 i 1 0 0 0 0 52 5
i0 60 12 g 1 1 1A i 0 0 0 0 1 0 0 0 [} 21 5
1145 1 26 20 12 i 3 2 ¢ 0 0 ] ] 0 0 0 ] &1 4
1200 1 33 k] 5 1 3 | 0 1 0 0 0 0 ] g 0 13 4
otal 63 89 10 1} 1 11 5 1 1 1 1 2 0 0 0 AL 5
TALt 63 8¢ 10 H 14 11 5 1 1 1 1 2 0 0 0 0 18 5
ent 0.6 3% 1Y 648 5 2.3% 5% 5% 5% g% L% 0% 0% 0% 0%



Dec 22 87 nz2:20p Jim Bogar 414-456-9983 p.2

12/22/917 Traffic Engineering Serivces Inc. Page: 1
L4:03:33 890 N. Elm Grove R4. Suite 211
Elm Grove, WI 53122
(414)797—9097Fax(414)797-9098

*%%* Single Chamnel 15 Minute ***

site ID : LOFTY AVE. ) Date : Dec 16, 1997 Tue
Info 1 Factor : 1.00
Info 2
Lane 1-Normal, Axle, /2
" Hour ¥ 1-EAST/WEST Hou Graph
Starts 0 15 30 45 Total 0 : 100
AM
12
1
2
3
4
; "
7
8 2 7 g Kk
g e 2 0 4 6 kkk
10 2 2 23 14 41 AxkAKIEKIRRKhRAkh*
11 8 30 14 15 67 **t**t************'k**********
PM
12 7 5 3 5 20 kkkkkkhkk
1 3 4 2 g 17 5 % g ek KK
2 8 9 10 5 32 % g ok ok kK KA ok ok
3 6 21 49 14 90 ***************************************
4 2 7 4 6 19 Kkkkkhkkk -
5 9 6 9 9 33 kkkkkkhkkkXkkAkX
6 5 4 g 10 28 kkdkkkkkkkkkik
7 3 7 11 4 25 kkkkhkkkkkkk
8 3 2 4 5 14 *kkkkkk
9 0 7 5 4 16 kkkkkkk
10 0 0 9 0 9 kkkk
11 2 0 5 3 10 % % % %k Xk
-~ POTALS - 436
. AVERAGE 7.0 period 28.1
~ Peak AM Hour is *¥x 10:30am to 11:30am ***%
Volume Lane 1 : 75
Peak Hour Factor : 0.625
Peak / Day Total : 0.172
..Peak PM Hour is *x% 3:00pm to 4:00pm ***
Volume Lane 1 : 90
Peak Hour Factor : 0.459

Peak / Day Total : 0.206

-7



Dec 22 g7 02:20p Jim Bojar

12/22/97 Traffic Engin
4:03:33 890 N. Elm G
Elm Gro
(414)797-90
*%x%* Single C
ite ID @ LOFTY AVE.
Info 1
Info 2

Lane 1-Normal, Axle, /2.

-_.-o.-—-——-u-——-——--—.--——-——-——-——-———“—_

““Hour v 1-EAST/WEST Hour
itarts 0 15 30 45 Total
AM
12 o 0 2 0 2
1 0 1 2 2 5
2 0 0 0 0 0
3 0 0 t] 0 0
4 0 1] 0 0 0
5 0 0 2 0 T2
6 0 0 0 1 1
7 2 14 31 14 61
8 3 4 5 2 14
9 3 6 2 2 13
10 6 2 3 2 i3
11 12 30 28 21 91
PH
12 1 4 4 4 13
1 7 7 4] i0 24
2 3 4 g 8 24
3 2 12 18 32
4
5
&
7
8
9
10
e 11
*JOTALS 295
1 AVERAGE 4.7 period 18.7

.Peak AM Hour i

i. Volume Lane 1 91

% peak Hour Factor 0.758

B peak / Day Total : 0.308

wJeak PM Hour 1s *** 2:45pm to 3:45pm
Volume Lane 1 : 40
Peak Hour Factor 0.556
Peak / Day Total 0.136

- F

&

414-456-99883

eering Serivces Inc. Page:
rove Rd. Suite 21l
ve, WI 53122

97Fax(414)797-9098

hannel 15 Minute **%

. Dec 17, 1997 Wed
1.00

Date
Factor ¢

..---...—--.——-.———.p—-..-—_.,-—_-—_-——-———n-——-———pqm-—q-

—--—ﬂ————_—“——-—ﬂ-—-ﬂp--———-—-l-—ﬂ—--..—--—-‘

&

»*

***************************
kkkkkkk
* % % % k%

% % Jc &k &
**********************************

*kdkkkx
*kkAkk

kkkkkkkkkkkx

*kkkkkkkikkk

AxkEkkERLKKIKK

——-——-.———--——-—.--——-n-——-———.-—-—————————-—--—

s *%* 11:00am to 12:00pm ***

*%k%x



Dec 22 97 g2:20p Jim Bojar 414-456-99883 p.4

12/22/917 Traffic Engineering Serivces Inc. Page: 3
14:03:33 890 N. Elm Grove Rd. Suite 211
Elm Grove, WI 53122
(414)797—9097Fax(414)797~9098

xxkxxxxxxxk%x%x%x Single Channel 15 Minute Final Report (page 1 Of 2) **xkxxkkkkkkkX

3ite ID : LOPTY AVE. . start Date : Dec 16, 1997 Tue
Info 1 : End Date . Dec 17, 1997 Ved
Adj. Factor: 1.00

—_,_____.__..,__..,_..._.__..__..,___..__.,___.__..___.____,__..__.,..___..____.__.__......_._-_..._._.__.__..__.-____.__

..————--——n-n——m—————-——-——_’_—_———-—-—————-—-—.—_-——-———.———.-—-.p——.-——-q-—.-:——-——-.———-——————-——

Hour T 1-EAST/WEST Hour Graph
Starts 0 15 30 45 Total 0 175
AM
12 0 0 2 0 2 *
1 0 1 2 2 5 %%
2 0 0 0 0 0 *
3 0 0 0 0 0 *
4 0 0 0 0 0 *
5 0 0 2 0 T2 x ..
6 0 0 0 1 1 *
7 2 14 31 14 61 kkkkhhkkkkkkxkkk
8 3 4 7 9 23 KA kRXX
9 3 8 2 6 i9 *kk kK
10 8 4 26 16 54 % % Jo X ko k de g e kok Kk
11 20 60 42 36 158 ***********************x***************
PM
12 8 o] 7 o] a3 kkkkkkkxk
1 10 11 2 18 41 kXK XEkkkkkk
i 11 13 i¢ 13 56 Akkkhkkkkkkkkkk
3 8 33 67 14 122 R T L L L L Lt L Lkl ety
. 4 2 7 4 6 19 * kKKK -
5 9 6 9 g 33 kkkkhkkkkdx
6 5 4 ) 10 28 kxkkkkkx
7 3 7 11 4 25 xkkkkAX
8 3 2 4 5 14 *k k%
- 9 0 .7 5 4 16 * ok kX
10 0 0 9 0 g Xk %
» 11 2 ] 5 3 i0 * k%
"2 TOTALS ' 731
-+ AVERAGE 7.6 period 30.5
. Peak AM Hour is **x 11:00am to 12:00pm ***
Volume Lane 1 : 158
Peak Hour Factor : 0.658
Peak / Day Total : 0.2186
Peak PM Hour is **x 3:00pm to 4:00pm *x*
volume Lane 1 : 122
Peak Hour Factor : 0.455

Peak / Day Total : 0.167

~F



Dec 22 g7 02:20p Jim Bojar 414-456-93983 p-5

12/22/97 rraffic Engineering Serivces Inc. Page: 4
14:03:33 890 N. Elm Grove Rd. Suite 211
Elm Grove, WI 53122
(414)797—9097Fax(414)797—9098

rxxxkxxkkxkxxxx Single Channel 15 Minute Final Report (page 2 of 2) *&kk&xkkkkkkkkk

3ite ID : LOFTY AVE. ) gtart Date : Dec 16, 1997 Tue
End Date . Dec 17, 1997 wed

info 1
info 2 Adj. Factor: 1.00
ALL DAYS AVERAGED
Hour ¥ 1-EAST/WEST Hour Graph
Starts 0 15 30 45 Total 0 100
AM
12 c 0 2 0 2 *
1 0 1 2 2 5 * kX
2 0 0 0 0 0 *
3 0 0 0 0 0 *
4 0 0 0 0 0 *
5 0 0 2 0 2 x
6 0 0 0 1 1 *
7 2 14 31 14 61 ***************************
8 3 4 4 5 23 EXEXKRKKKKK
9 2 4 1 3 10 * Xk k&
10 4 2 13 8 27 K kkFk kR KRk kK
11 10 30 21 18 79 tt*********t******************x***
PM
12 4 5 4 5 17 kkkkkEkk
1 5 6 1 ] 21 kkkkEkARRKKKX
2 6 7 10 7 28 kxkkkkkkkkAkkk
3 4 17 34 14 122 *****************************t*************
4 2 7 4 6 19 kxkhkKKK KK -
5 9 6 9 9 33 kkkkkkkkkkkkkik
o) 5 4 g 10 28 kkkkkkkkkkkkk
7 3 7 11 4 25 kKKK KK KKK
8 3 2 4 5 14 % k% Kk k kK
9 o .7 5 4 16 Kk kK kKK
10 0 0 9 0 9 *EXK
11 2 0 5 3 10 *kKkkk
" TOTALS o 561
. AVERAGE 4.5 period 18.0
peak AM Hour is *x* 11:00am to 12:00pm ***
Volume Lane 1 : 79
Peak Hour Factor : 0.658
Peak / Day Total : 0.141
.. Peak PM Hour is ¥*x% 3:00pm to 4:00pm X**
Volume Lane 1 : 69
Peak Hour Factor ¢ 0.507

peak / Day Total 0.123

-



RAFFIC SURVEY VEHICLE VOLUME GOUNT
RAPHIC SUMMARY SHEET

E-T-704-70

oatell/ /9 /9% DAY Q/D“DA/ESD/‘W e 2 o 8 AM SHEET oF ¢
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2AFFIC SURVEY VEHICLE VOLUME COUNT
_RAPHIC SUMMARY SHEET

E-F-7OA-T0
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' 3AFFIC SURVEY VEHICLE VOLUME COUNT
- 3APHIC SUMMARY SHEET

=T-704-70
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Traffic Count Summary

Location: Monona Drive and Lofty Avenue

Date: 12/16/97

ped

07:15 13
07:30 33
., 0745 30
. 08:00 1
- total 77

Date: 12/17/97

. ped
15115 26
15:30 30
15:45 5
16:00 0
total 61

Southbound
right
2 141
4 190
1 254
1 149
8 734
Southbound
right through
1 191
0 173
1 201
2 202
4 767

nfa
nfa
n/a
n/a

eft
n/a
n/a
n/a
nfa

through left ped

o O o oo

OOOOOE

Northbound Eastbound
right through left ped rght through left
n/a 199 3 O 1 nfa 2
n/a 237 4 0 3 nfa 1
n/a 264 1 3 6 nfa 1
n/a 182 ¢ O 0 nfa o
gg2 8 3 10 4
Northbound Eastbound
right through left ped right through left
n/a 233 A1 10 n/a 1
nfa 200 5 2 5 nfa 1
nfa 214 0 24 .0na 1
nfa 178 1 4 1 nfa 2
g2s 7 9 6 5
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Monona Grove High School Traffic Impact Study Appendix B-Trip Generation and Distribution

B.0  Trip Generation

A. Existing Conditions

The school site currently has 182 parking spaces. These are generally completely filled during
school, with an additional 50 school related vehicles observed parked on local streets in
adjacent neighborhoods. Hence there are at least 232 vehicles making a one way trip to the
site in the morning- Additionally, there are vehicles dropping off students in the morning.

B. Existing and Projected Calculated Trips

The schoo! currently has 750 students and 132,000 Square Feet. The proposed school will
have 1,000 students and 227,000 Square Feet. Fora baseline trip generation, the average
of trips calculated for students and square footage was used. Note that this calculated figure
is less than the observed trips. To not overstate the potential for additional trips, however,
these lower I.T.E. average trip rates are used. This I.T.E. baseline was factored by the
additional number of students to project future trip generatian characteristics. The following
table summarizes the average trip generatio% calcytatignss

Predictive Variable

Value - AM Peak Ho\&r Trip{ PQ\Pea\g_Hour Trips Daily Trips

out 59 lr%\uvdt 998

inf/169 out 1444

Student

Square Footage

Average existing trips 73 inf142 out 1221

Projected future 97 in/189 out 1628

existing trip

66 in/23 out 24 in/47 out 407

Additional futu

B.1 Trip Distribution

A, Alternative A and B3

With Alternative A and B3, all school trips are expected to use the Lofty Avenue/Monona Drive
intersection. With alternative B3, some trips may actually use the Monona Drive/Cold Spring
Avenue intersection, however by assigning all school traffic to the Lofty Avenue intersection
this represents a worst case scenario for operation at the Lofty Avenue intersection. Trips
were distributed to the north or south in proportion to the existing AM north south splits at
Cold Spring Avenue and Monona Drive. PM north south splits were not used as thése are
likely not representative of true origins and destinations due to long delays at the east

-
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Monona Grove High School Traffic impact Study Appendix B-Trip Generation and Distribution

approach of the Cold Spring Avenug/Monona Drive intersection during the PM peak hour.
Hence north south splits were assumed to be 24 percent north and 76 percent south.

B. Alternatives B1, B2 and C1. G2

With Alternatives Bt, B2, C1, and C2, all school trips are assumed to use the Monona
Drive/Cold Spring Avenue intersection. Some trips may actually use the Lofty Avenue/Monona
Drive intersection, however by assigning all school traffic to the Cold Spring Avenue
intersection this represents a worst case scenario for operation at the Cold Spring Avenue
intersection. Trips were distributed to the north or south in proportion to the existing AM north
south splits at Cold Spring Avenue and Monona Drive. PM north south splits were not used
as these are likely not representative of true origin destinations due to long delays at the east
approach of the Cold Spring Avenue/Monona Drive intersection during the PM peak hour.
Hence north south splits were assumed to be 24 percent north and 76 percent south.

o

.
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" RAFFIC SURVEY VEHICLE VOLUME COUNT
RAPHIC SUMMARY SHEET

E-T-704-7C

PAOJECIED VOoLYmES ALTEARAATILE 5 G2 CLER

DATE DAY e Z/_r0 497 et oF
LOCATION: D[STRICT__LCOUNTY p /f re RURAL CITY. I/
wrersecnion 10NN 4 DR LVE o COLP SPAING ALELVE
WEATHER ROAD CONDITION OBSERVERS

PED.

s g

|
752
3

<|m|O | ——
. _)' k N
S— A2 -
o [ — A
2L ] L
T~ [
S|Tio -
Nc‘xtx,r

———

PED. 4




- 3AFFIC SURVEY VEHICLE VOLUME COUNT
. RAPHIC SUMMARY SHEET
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Monona Grove High School Traffic Impact Study Appendix C-Traffic Analysis

C.0 Traffic Analysis

A. Existin iti

Existing Conditions were modeled using the Highway Capacity Manual Software.

B. Proj lternatives_Operation

Projected alternatives were modeled using the Highway Capacity Manual Software for
unsignalized intersections and SIGNAL94 for signalized intersections. SIGNAL94 optimizes

signal timing to assist in making consistent comparisons between alternatives. Delay and
Level of Service are calculated in SIGNAL94 using Highway Capacity Manual criteria.

C. Recomm ed

As stated in the |.T.E. Traffic Engineering Handbook, 4th. Edition, p. 78, the recommended

pedestrian gap can be computed using the following form
e

G = W/S + R + (N-1)/2

where:

(N-1})/2 =

For this study, we used the following values:

W = 48 ft

S = 4.0 ft/sec
(N-1)/2 = O (we used the minimum gap for one pedestrian to cross Monona Drive)
R=3

Then the calculated gap requirement is:

G = 48/40 + 0 + 3 = 1b sec

-
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State of MiISCODSID / VepArlneni wn ifa.sajpes s =c

Nisconsin Department of Transportation
- affic Signal Warrant Summary Sheet

+ Worksheet(s) attached are provided as an attachment to the Engineering investigation Study for.
 secione [N NOIA_DR_L CO-D PRI
‘ty{_Towanlage: Mﬂ/\/c)/(//) //V[ /?D/jf? /(/ County: pA/V£

773 INTERSECTION IS ANALYZED FOR_,Q?K;?I_A:AI/_WARRANT S. COMMENTS:
urban/rura

¢ 'E: The warrants for rural areas (70% of urban warrant) are used when the 85% speed on the major street exceeds
40 m.p.h. or when the intersection lies within the built-up area of an isolated community having a population

of less than 10.000.

. 7 . t I
o= ANALYSIS IS BASED ON COUNTS CONDUCTED ONML&M&JQ(E_A_. FROMEE@? To2™M5_
DATES DAYS

e Warrants Satisfied
; :rant Evaluation Summary NOT
| YES NO  EVALUATED
Warrant 1 Minimum Vehicular Volume O X O
Warrant 2 Interruption of Continuous Traffic O X O
Warrant 3 Minimum Pedestrian Volume O pag O
Warrant 4 School Crossings & O O
Warrant 5 Progressive Movement O O - K
Warrant 6  Accident Experience O X O
Warrant 7 Systems d O X
Warrant 8 - Combination of Warrants O ' O
wi  Warrant 9 Four Hour Volumes 0 i [
2 Warrant 10 Peak Hour Delay o 0 X
~  Warrant 1 Peak Hour Volume | ] - L]
Left Tum Conflict Analysis d 0
‘s analysis was conducted by
Bl PUTMAM
7 {Name} o .
STRAND ASLCCIATES, LA
- : {Agency)

1/ &6 /97

{Date)




state w Wizoohmb

URBAN

_ RRANT 1 MINIMUM VEHICULAR VOLUME

TRAFFIC CONTROL SIGNALS IN URBAN AREAS

COMPARISON OF WARRANTS 1, 2, 6, 8, 9 AND 1
WARRANT SATISFIED

[1YES [XINO

ARRANT 2 INTERRUPTION OF CONTINUOUS TRAFFIC [ YES KINO
“RRANT 8 COMBINATION OF WARRANTS [OYES XNO
' SAME 8 HOURS
Number of Vehicles on MAJOR STREET Vehicles on MINOR STREET Rignt Tyrns Included
Thru Lanes (Both Approaches} 8 Hours {One Approach) 8 Hours 9%
Per Approach Minimum to Salisfy Warrant Hours Met Mimmurm to Satisly Warrant Hours Met

2 500 " 150 [
{ -E One

e *400 “ *120 [

s 600 I 200

§ Two or More

s %480 |+ 160

750 75 &L

" One i

o *600 " *60
3 e

: 900 | l. 100
_ ¢ Two or More
g5 *720 Iy n *80
cO _ . _ _ _ _ __ o

" satisfy Wamant 8, Combination of Warrants, the 80% requirements need to be met for both Warrants iand 2

folumes equal to 80% of the normal requirements which should be

usad for Warrant 6, Accident Experience and for Warrant 8, Combination of Wamants.

| ck which hours satisfy warrants 1and 2 (W1, W2) above:
¢ in AM PM )
ime | 6:00 | 700 | 800 | 900 }10:00 } 1100 | 12:00] 100 200 | 300} 400 ] 500 | 6:00 | 700 | 8:00 | &00 10:00
i 1 |
D
IRANT 6 ACCIDENT EXPERIENCE [QYES KINO
i Requirement Fulfilled
= Adequate trials of less restrictive remedies has failed 1o reduce the accident frequency, and [JYEsS [XINO
5 or more reportable accidents, susceptible to correction by a traffic signal,
within a 12-month period; and OJvyes ¥Ino
Warrant 1 - Min. Vehicular Volume [(Jyes XINO
Warrant 2 - Interruption of ONE or more of these
| Continuous Traffic [Jyes PANO |warrants is 80% satisfied; and [Jves [XINO
Warrant 3 - Min. Pedestrian Volume {JveEs [XINO
4 | Signal installation will not seriously disrupt traffic flow BAves [INO

URBAN



sheck which conditions apply and record volumes for the highast four hours.
‘o determine if warrant 9 arxl/or 11 is satisfied, plot the highest four hours on the figures

State of Wisconsin / Depertment of Trensportauan

below (4 hours minimum, 8 hours recommended).

Number of Thru Lanes Per Approach Time
One Two or More .
WAJOR STREET
{Both Approaches) {
AINGR STREET -
(One Approach) |
'WARRANT SATISFIED
IARRANT 9 FOUR HOUR VOLUME URBAN [JYES [INO
FIGURE 4-7. FOUR HOUR VOLUME WARRANT
- T |
I
S \\,-2 OR MORE LANES & 2 OR MORE LANES (FRoM HOSE
‘400 . d .
- 1 coOUMT P
Eg - \\\ \/’<20RMORELANES&1.LANE i1~ 1 90 )
o o - < .
b & ™~ N |1 LANE & 1 LANE
e < T~
29 20 P~ 7\_\ <
Z =3 ~——]
I 100 ¢ — *
; 5+ -
T 3 A 2
a0 400 500 600 700 800 90 1000 00 1200 1300 1400
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH 1313
*NOTE: 115 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET
APPROACHVWTHTWOORMORELANESANDBOVPHAPPUESASTHELOWER
. THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
- WARRANT SATISFIED
WARRANT 11 PEAK HOUR VOLUME URBAN XIYES [INO
FIG_:URE 4-5. PEAK HOUR VOLUME WARRANT
E 60 S & 2 OR MORE LANES {FROM TUAM
= 2 OR MORE LANE ' ey
T 500 - \</ _ |i il ! E 1l 1[ 1l coOU T DAL
5 8 L~ TN\J_-20R MORE LANES & 1 LANE 7-F AN
- 'F'E g 400 < P Z N TUANE & 1 LANE 1/19/97 )
o o \ \ >‘/
x o 300 nS S U PP Bt
=
= S 2w B 7\\:\\
5 D O = = B
O 1 *
o
400 600 800 1000 200 MO0 1600 j55] 1800 |

MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

+NOTE: 150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET

APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.



Slale ©l Niscwwdees s S we sreiog .

hsconsin Department of Transportation
~~ffic_Signal Warrant Summary Sheet

.. Worksheet(s) attached are provided as an attachment to the Engineering Investigation Study for:

i MONONVA DRIWVE /LOLDSFRIMG AVENUVE
\fgownfvﬂlage: MOONA / Y42 /‘}p /50// County: DAI\/ (;

17 INTERSECTION 1S ANALYZED FOR WARRANTS. COMMENTS: PROJECTED

VO LUMES AsSUM zg& REVISED SCH00L SITE B

}~: The warrants for rural areas (70% of urban warrant) are used when the 857 speed on the major street exceeds
40 m.p.h. or when the intersection lies within the built—up area of an isolated community having a population

of less than 10,000. PROJTECTELD Loyt ‘
|E ANALYSIS IS BASED ON COUNTS CONDUCTED ON—— & ——— 19— FROM.___ & TO___.&
. « Warrants Satisfied
rant Evaluation Summary NOT
¥ YES NO  EVALUATED
Warrant 1 Minimum Vehicular Volume O U )
Warrant 2 Interruption of Continuous Traffic O O X
Warrant 3 Minimum Pedestrian Volume O O X
Warrant 4 School Crossings O O W
Warrant 5 Progressive Movement g Ul X
Warrant 6 Accident Experience O O X
Warrant 7 Systems O O
Warrant 8 . Combination of Warrants O 0
Warrant 9 Four Hour Volumes O O &
.. Warrant10  Peak Hour Delay O O
~  Warrant 1 Peak Hour Volume O O
Left Tum Conflict Analysis a O

his analysis was conducted by

RiLL FPyTMiM

{Name)

STRAMD ASSOCATES IMC
{Agency}
! 12/ /9F

{Date)




Simle of Wisconsin / Department of Transportation

:heck which conditions apply and record volumes tor the highest four hours,
nd/or 11 is satisfied, plot the highest four hours on the figures below (4 hours minimum, 8 hours recommended).

o determine if warrant 9 al
Number of Thru Lanes Per Approach Time
One Two or More .,
MAJOR STREET 7< - .
{Both Approaches) {
AINOR STREET ) .
_ One Approach) L : .

WARRANT SATISFIED
\ 'ARRANT 9 rour Hour voLuMe URBAN CJYES [INO

FIGURE 4-7. FOUR HOUR VOLUME WARRANT

500 .
T N
< 12 OF MORE LANES & 2 OR MORE LANES
' 400 3 >
xI
E 2 N S\ _ 2 OR MORE LANES & 1 LANE
= TN "‘i T
w o ~ >/1LANE&1LANE
= %
g T
= 0 — — .
o
x=

3004005006&}700800900100011001200‘3001400

MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH ( '

«NOTE: 115 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET
APPFIOACHW!THTWOORMORELANESANDBOVPHAPPUESAS“-IELOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

MMOAO A DR VES ) .
CoLD SPRINM - AVENUVE wiTh PROIJE CTED VOLUPIE D WABRANT SATISFIED

WARRANT 11 PEAK Hour voLuve URBAN X YES CINO
FIGURE 4-5. PEAK HOUR VOLUME WARRANT
T 600
s 2 OR MORE LANES & 2 08 MORE LANES
! )
x ~ , :
5 s B T \\_{.'2 OR'MOR;E LA;NES :&1 I:.ANEI
o Ll e, .
CE T T 1 LANE & 1 LANE
o L~
g © 300 \\\\\ >\
= % 200 B )\\:\.._
| = = *
5 o *
I -
400 600 800 1000 1200 1400 1600 1 7271800 .

- MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

«NOTE: 150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.



State of Miscoasio s LeprfUBen, . sfmcadpmie ~mmeman

nsconsin Department of Transportation
- ffic Signal Warrant Summary Sheet

« Worksheet(s) attached are provided as an attachment to the Engineering Investigation Study for.

, i JUONONA DRWE /LOETY, AVEMVE |
yriowvance MOVIPMA /YA D! SON comy._ LALE

¢~ INTERSECTION IS ANALYZED FOR WARRANTS. COMMENTS: f /QMCTLD

VOLUMES ASSUVRINGE K wnglcﬁ 5¢H00] s TE ACESS AT L0F7 Y oLV

¥ ": The warrants for rural areas (707% of urban warrant) are used when the 85% speed on the major street exceeds
40 m.p.h. or when the intersection lies within the built-~up area of an isolated community having a population

of less than 10,000. PROTECTE D oLettEs
&

I= ANALYSIS IS BASED ON COUNTS CONDUCTED ON— & —— 18 —.—00 FROM — A1 TO—#
¢ Warrants Satisfied
; rant Evaluation Summary NOT
YES NO  EVALUATED
Warrant 1 Minimum Vehicular Volume ] O D
Warrant 2 Interruption of Continuous Traffic O O X
Warrant 3 Minimum Pedestrian Volume Ol O
Warrant 4 School Crossings O O X
Warrant 5 Progressive Movement O 3
Warrant 6 Accident Experience O O X |
Warrant 7 Systems ] O X
_ Warrant 8 - Combination of Warrants O O X
=  Warrant 9 Four Hour Volumes o O X
;> Warrant 10 Peak Hour Delay 0 W X |
= Warrant 1l Peak Hour Volume R U] 0 ;
Left Tum Confiict Analysis O O X

5 analysis was conducted by
BiLL FPUoTnMAM
_ (Name) )
STRAND ASSO0CIATLY TMC

(Agency)
| /8297

-

{Date)



State of Wisconsin / Department of Transportation

\eck which conditions apply and record volumes for the highest four hours.
Latermine # warrant 9 and/or 11 is satisfied plot the highest four hours on the figures below (4 hours minimum, 8 hours recommended).

Number of Thru Lanes Per Approach Time

Cne Two or More .
o Approacres) ———— (

'WARRANT SATISFIED
. ARRANT 9 Four Hour voLuMEe URBAN CJYES [JNO

FIGURE 4-7. FOUR HOUR VOLUME WARRANT

500
- g \\ L 2 OR MORE LANES & 2 OR MORE LANES
T 400 y X
= 8 RN \ 2 OR MORE LANES & 1 LANE
i o 300 =h . //>'<\
& \\\ >/1 LANE & 1 LANE
= = e
= é \\\ — .
X 100 F - e *
o] :
I
300 400 500 600 700 800 900 1000 MO0 1200 1300 1400
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
*NOTE: 115 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET (\_
APPROACH WITH TWO OR MORE LANES AND 80 VPH APPLIES AS THE L OWER '
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
LOFTY AVEVVES | | |
oL P spRINE AVEMVE WA TH PROTECTED LOLUPIES i oo ANT SATISFIED
..RRANT 11 PEAK Hour voLumMe URBAN [YES [INO
FIGURE 4-5. PEAK HOUR VOLUME WARRANT |
T 600 :
> 2 OR nfoael LANIES &2 o? MOlRE LANES
. 5 500 < T 1T 1
=g MORE LANES & 1 LANE
. ERw \\\\\\><2 it il
= , 1 LANE & 1 LANE
% E 300 \\\\\ Z\-..
=
S T~~~ |
i - - r—] (" N
S 100 e .
I .
] ;\-\
400 800 800 1000 1200 1400 1600!6%3 1800 '

MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

* NOTE: 150 VPH APPUES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
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Center For Microcomputers In Transportation

HCS: Unsignalized Intersection Release 2.1 Page 1
*************************-k**'k'k**-k*******************************

File Name .........cc0cuves MONCOLDP .HCO

Streets: (N-S) Monona Drive (E-W) Coldspring Ave.

Major Street Direction.... NS

Length of Time Analyzed... 60 (min)

Analyst.......ooniiiinnn whp EX lﬁT/ /Uéf COM‘D} T/D)Vb
Date of Analysis.......... 11/26/97

Other Information......... 7-8 am

Two-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R
No. Lanes 0> 2< 0 0> 2< 0 0> 1< 0 0> 1< 0
Stop/Yield N N
Volumes 2 745 141 47 724 2 2 1 8 62 9 43
PHF Ny SR &r SR A A o SN 77y .77 LT 771 .77 .77 .77
Grade -4 4 -2 1
MC’s (%) 0 0 0} 0 0 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0 Q 0 0 0 0
CV's (%) 5 5 5 5 5 5 0 0 0 0 0 0
PCE’'s .8 8 .81 1.3 1.3 1.3 1 1 i1y 1.1 1.1 1.1
Adjustment Factors

Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)
Left Turn Major Road 5.50 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.50 3.30
Left Turn Minor Road 7.00 3.40



Center For Microcomputers In Transportation

HCS: Unsignalized Intersection Release 2.1 Page 2
***************************************’*************************

WorkSheet for TWSC Intersection

Step 1: RT from Minor Street WB EB
Conflicting Flows: ({(vph) 443 363
Potential Capacity: {pcph) 826 907
Movement Capacity: {(pcph) 826 907
Prob. of Queue-free State: 0.92 0.99
Step 2: LT from Major Street SB NB
conflicting Flows: (vph)} 886 726
Potential Capacity: (pcph)} 573 699
Movement Capacity: (pcph) 573 699
Prob. of Queue-free State: 0.86 1.00
TH Saturation Flow Rate: (pcphpl) 3400 3400
RT Saturation Flow Rate: (pcphpl) ¢ 1700 1700
Major LT Shared Lane Prob.
of Queue-free State: 0.78 1.00
Step 3: TH from Minor Street WB EB
Conflicting Flows: (vph) 1590 1660
Potential Capacity: (pcph) 128 117
Capacity Adjustment Factor
due to Impeding Movements 0.78 0.78
Movement Capacity: (pcph) 100 91
Prob. of Queue-free State: 0.87 6.99
Step 4: LT from Minor Street WB EB
Conflicting Flows: (vph) 1589 1524
Potential Capacity: (pcph) 102 112
Major LT, Minor TH
Impedance Factor: 0.77 0.68
Adjusted Impedance Factor: 0.82 0.75
- Capacity Adjustment Factor
due to Impeding Movements 0.82 0.69

Movement Capacity: (pcph) 83 78
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Intersection Performance Summary #'1

FlowRate MoveCap SharedCap Avg.Total

Movement v (pcph) Cm{pcph) Csh(pcph) Delay LOS
EB L 3 78 > 5.0 5 >
EB T 1 91 > 231 by > 16.6 > C
EB R 10 907 > 40 > >
WB L 89 83 > Ho5. 0 > >
WB T 13 100 > 128 4> 640.3 > F
WB R 62 826 > Y3 > >
NB L 2 699 5.2 B

SB L 79 573 7.3 B

Intersection Delay, . = 41.2

640.3

oo
[ =]
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HCS: Unsignalized Intersection Release 2.1 Page 1
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File Name .......c.coceeee=s MONCOLD . HCO

Streets: (N-8) Monona Drive (E-W) Coldspring Ave.

Major Street Direction.... NS

Length of Time Analyzed... 60 (min)

Analyst.......c.couveienenn whp &{f) 7'/ /UC-' COA/D[TIO’L/E
Date of Analysis.......... 11/26/97

Other Information......... 4-5 pm

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R
No. Lanes 0> 2< 0 0> 2< 0 0> 1< 0 0> 1l< 0
Stop/Yield N N
Volumes 8 863 48 22 892 4 2 12 18 3 7
PHF 91 .91 .91f .91 .91 .91 .91 .91 917 .91 91 91
Grade -4 4 -2 1
MC's (%) 0 0 01 0 o 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0 0 0 0 0 0
Cv’'s (%) 5 5 5 5 5 5 0 0 0 0 0 0
PCE’'s 82 82 g§211.29 1.2%9 1.29 1 1 i/ 1.1 1.1 1.1
Adjustment Factors

Vehicle Critical Follow-up
Maneuver Gap (tqg) Time (tf)
Left Turn Major Road 5.50 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.50 3.30
Left Turn Minoxr Road 7.00 3.40
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****************************************************************

WorkSheet for TWSC Intersection

Step 1: RT from Minor Street WB EB
Conflicting Flows: {vph) 456 448
Potential Capacity: ({(pcph) 813 821
Movement Capacity: (pcph) 813 821
Prob. of Queue-free State: 0.99 0.98
Step 2: LT from Major Street SB NB
conflicting Flows: (vph) 911 : 896
Potential Capacity: (pcph) 556 566
Movement Capacity: (pcph) 556 566
Prob. of Queue-free State: 0.94 0.99
TH Saturation Flow Rate: (pcphpl) 3400 3400
RT Saturation Flow Rate: (pcphpl)®’ 1700 1700
Major LT Shared Lane Prob.

of Queue-free State: 0.9%1 0.98
Step 3: TH from Minor Street WB EB
Conflicting Flows: (vph) 1813 1835
Potential Capacity: {pcph) 95 92
Capacity Adjustment Factor

due to Impeding Movements 0.90 0.90
Movement Capacity: (pcph) 85 82
Prob. of Queue-free State: 0.96 0.98
Step 4: LT from Minor Street WB EB
Conflicting Flows: {vph) 1810 1788
Potential Capacity: (pcph) 74 76
Major LT, Minor TH

Impedance Factor: 0.87 0.86
Adjusted Impedance Factor: 0.90 0.90
Capacity Adjustment Factor

due to Impeding Movements 0.89 0.89

Movement Capacity: (pcph) 66 57



HCS: Unsignalized Intersection

Center For Microcomputers In Transportation

Release 2.1

Page 3

******************************'k*********************************

Movement

Intersection Performance Summary

FlowRate MoveCap SharedCap Avg.Total

v (pcph)
2 67
2 82
13 821
22 66
3 85
9 813
7 566
31 556

Intersection Delay -

>
-
>

Cm{pcph) Csh(pcph)}

90

[l

O

Delay

1.

oM

oo
[N
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HCS: Unsignalized Intersection Release 2.1 Page 1
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File Name .....«cc.cceennn.. MONLOFAM.HCO

Streets: (N-S) monona drive (E-W) Lofty
Major Street Direction.... NS

Length of Time Analyzed... 60 {min)

Analyst......cccvvevans whp

Date of Analysis.......... 12/9/97

Other Information......... School Access at Lofty only monlofam

Two-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R
No. Lanes 0> 2< 0 0> 2< 0 0> 1< 0 0> 1 1
Stop/Yield N N
Volumes g 745 200 64 724 8 4 1 10 71 1 22
PHF .95 .95 .95} .95 .95 .95] .95 .95 95 .95 .85 .95
Grade 0 0 0 0
MC's (%) 0 0 0} 0 0 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 £ 0 0 0 0 0 0 0 0
CV's (%) 0 0 0 0 0 0 0 0 0 0 0 0
PCE’'s 7.1 1.1 1.1 1.1 1.1 1.1j 1.1 1.1 1.1 1,1 1.1 1.1
Adjustment Factoxs

Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)
Left Turn Major Road 5.50 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.50 3.30
Left Turn Minor Road 7.00 3.40
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HCS: Unsignalized Intersection Release 2.1 Page 2
****************************************************************

WorkSheet for TWSC Intersection

Step 1: RT from Minor Street WB EB
Conflicting Flows: (vph) 472 366
Potential Capacity: (pcph) 798 903
Movement Capacity: (pcph) 798 903
Prob. of Queue-free State: 0.97 0.99
Step 2: LT from Major Street SBE NB
Conflicting Flows: ({(vph) 945 732
Potential Capacity: (pcph) 533 694
Movement Capacity: (pcph) 533 694
Prob. of Queue-free State: 0.86 0.99
TH Saturation Flow Rate: (pcphpl)r, 3400 3400
RT Saturation Flow Rate: {pcphpl) 1700 1700
Major LT Shared Lane Prob. .

of Queue-free State: 0.81 0.98
Step 3: TH from Minor Street WB EB
Conflicting Flows: (vph) 1649 1745
Potential Capacity: (pcph) 118 104 -
Capacity Adjustment Factor

due to Impeding Movements 0.80 0.80
Movement Capacity: (pcph) 94 83
Prob. of Queue-free State: 0.99 0.99
Step 4: LT from Minor Street WB EB
Conflicting Flows: (vph) 1641 1545
Potential Capacity: {pcph} 95 109
Major LT, Minor TH

Impedance Factor: 0.79 0.79
Adjusted Impedance Factor: 0.84 0.84
Capacity Adjustment Factor _

due to Impeding Movements 0.83 0.8%1

Movement Capacity: (pcph) 78 88
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***************************i—**************‘k***********

Intersection Performance Summary

FlowRate MoveCap SharedCap Avg.Total
Movement v{pcph) Cm(pcph) Csh{pcph) Delay

EFBR L 4 88 > >

EBR T 1 83 > 240 > 1l6.1
EB R 12 903 > >

WB L 83 78 > 78 > 422.4
WB T 1 94 > >

WB R 25 798 4.7

NB L 9 694 5.3

SBE L 74 533 7.8

Intersection Delay = 17.4

Page 3
khkkhkhkkkhkkk

335.7

o O
O
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HCS: Unsignalized Intersection Release 2.1 Page 1
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File Name ..... . cceoevesann MONLOFPM . HCO

Streets: (N-8) monona drive (E-W) Lofty

Major Street Direction.... NS '

Length of Time Analyzed... 60 (min)

Analyst.....oeiiiiiiann whp

Date of Analysis.......... 12/9/97

Other Information......... School Access at Lofty only monlofpm

Two-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R
No. Lanes 0> 2< 0 0> 2< 0 0> 1< 0 0> 1 1
Stop/Yield N N .
Volumes 7 798 74 23 752 4 1 144 1 45
PHF .95 .95 .95 .95 95 95| .95 .85 85| .95 .95 95
Grade 0 0 0 0
MC’s (%) 0 0] 0 o ., 0 0 0 0 0 0 #] 0
SU/RV's (%) 0 0 0 o o 0 0 0 o| o 0 0
CvV's (%) 0 0 0 0 0 0 0 0 0 0 0 0
PCE's 1.1 1.1 1.2} 1.1 1.1 1.1j 1.1 t.1 1.1 1.1 1.1 1.1
Adjustment Factors

Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)
Left Turn Major Road 5.50 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.50 3.30
Left Turn Minor Road 7.00 3.40
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HCS: Unsignalized Intersection Release 2.1 Page 2
****************************************************************

WorkSheet for TWSC Intersection

. Step 1: RT from Minor Street WB EB
Conflicting Flows: (vph) 436 378
Potential Capacity: (pcph) 833 891

o Movement Capacity: (pcph) 833 891
Prob. of Queue-free State: 0.94 0.99
Step 2: LT from Major Street SB NB
Conflicting Flows: ({(vph) 872 756
Potential Capacity: {(pcph) 583 673
Movement Capacity: (pcph) 583 673
Prob. of Queue-free State: 0.96 0.99
TH Saturation Flow Rate: (pcphpl) . . 3400 3400
RT Saturation Flow Rate: (pcphpl) 1700 1700
Major LT Shared Lane Prob.

of Queue-free State: 0.94 0.98
Step 3: TH from Minor Street WB EB
Conflicting Flows: (vph) 1621 1656
Potential Capacity: (pcph) 123 117
Capacity Adjustment Factor
due to Impeding Movements 0.92 0.92
Movement Capacity: (pcph) 114 108
Prob. of Queue-free State: 0.99 0.99
Step 4: LT from Minor Street WB EB
Conflicting Flows: {vph) 1617 1582
Potential Capacity: (pcph) 98 103
Major LT, Minor TH
. Impedance Factor: 0.91 0.92
~ Adjusted Impedance Factor: 0.93 0.94
- Capacity Adjustment Factor
due to Impeding Movements 0.93 0.88

ik Movement Capacity: {(pcph)} 91 90
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Intersection Performance Summary

FlowRate MoveCap SharedCap Avg.Total Delay
Movement v (pcph) Cm{pcph) Csh(pcph) Delay LOS By App
EB L 6 90 = > >
EB T 1 108 > 167 > 23.5 > D 23.5
EB R 7 891 > > >
WB L 167 81 »> 91 > % > F
WB T 1 114 > > > *
WB R 52 833 4.6 A
NB L 8 673 5.4 B 0.0
SB L 26 583 6.5 B 0.2

Intersection Delay =  132.9

* The calculated delay was greater than 999.9 sec.
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HCS: Unsignalized Intersection Releage 2.1 Page 1
***‘k‘k***'k*****‘k************************'k************************

File Name .....cocceunnvnnes MONCOAZ .HCO

Streets: (N-S) Monona Drive (E-W) Coldspring Ave.
Major Street Direction.... NS

Length of Time Analyzed... 60 (min)

Analyst....ccoiiiiaan whp

Date of Analysis.......... 11/26/97

Other Information......... 7-8 am option b or ¢ moncoaZ2

Two-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R
No. Lanes 0> 2< 0 0> 2< 0 0> 1< 0 0= 1< 0
Stop/Yield N N
Volumes 2 1745 181 63 724 2 2 1 8 79 9 49
PHF 1T .17 77 L7 .77 .77 7T LT 77 .77 LT A
Grade -4 4 -2 1
MC’'s (%) 0 0 0 o 0 0 0 0 0 0 0 0
SU/RV’'s (%) 0 0 0 0 0 0 0 0 0 0 0 0
CV's (%) 5 5 5 5 5 5 o 0 0 0] 0 0
PCE’s 8 8 .8/ 1.3 1.3 1.3 1 1 i 1.1 1.1 1.1
Adjustment Factors

Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)
Left Turn Major Road 5.50 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.50 3.30
Left Turn Minor Road 7.00 3.40
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HCS: Unsignalized Intersection Release 2.1 Page 2
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WorkSheet for TWSC Intersection

Step 1: RT from Minor Street WB EB
Conflicting Flows: (vph) 468 363
Potential Capacity: (pcph) 802 907
Movement Capacity: (pcph) 802 907
Prob. of Queue-free State: 0.91 0.99
Step 2: LT from Major Street SB NB
Conflicting Flows: (vph) 936 726
Potential Capacity: {(pcph) 539 699
Movement Capacity: (pcph) 539 699
Prob. of Queue-free State: 0.80 1.00
TH Saturation Flow Rate: (pcphpl)rr‘ 3400 3400
RT Saturation Flow Rate: (pcphpl) 1700 1700
Major LT Shared Lane Prob.

of Queue-free State: 0.69 1.00
Step 3: TH from Minor Street WB EB
Conflicting Flows: {vph) ' 1632 1726
Potential Capacity: (pcph) 121 107
Capacity Adjustment Factor

due to Impeding Movements 0.69 0.69
Movement Capacity: (pcph) 83 73
Prob. of Queue-free State: 0.84 0.99
Step 4: LT from Minor Street WB EB
Conflicting Flows: (vph) 1630 1540
Potential Capacity: (pcph) 96 110
Major LT, Minor TH

Impedance Factor: 0.68 0.58
Adjusted Impedance Factor: 0.75 0.67
Capacity Adjustment -Factor

due to Impeding Movements 0.74 0.61

Movement Capacity: (pcph) 71 67
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Intersection Performance Summary

FlowRate MoveCap SharedCap Avg.Total | Delay
Movement v (pcph) Cm(pcph) Csh{pcph) Delay LOS By App
EB L 3 67 > > >
EB T 1 73 > 201 > 19.3 » C 19.3
FBE R 10 907 > > >
WB L 113 71 > > >
WB T 13 83 > 107 > * > F *
WB R 70 802 = > >
NE L 2 699 5.2 B 0.0
SBE L 107 538 8.3 B 0.7

Intersection Delay = 117.4

* The calculated delay was greater than 999.9 sec.
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File Name .....cevecnvnnnn MONCOP2 .HCO

Streets: (N-S8) Monona Drive (E-W) Coldspring Ave.
Major Street Direction.... NS

Length of Time Analyzed... 60 (min)

Analyst. ... whp

Date of Analysis.......... 11/26/97

Other Information......... 4-5 pm option b or ¢ moncop2

Two-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound

L T R L T R L T R L T R
No. Lanes 0> 2< 0 0> 2< 0 0> 1< 0 0> i< - O
Stop/Yield N N
Volumes . 6 798 75 28 752 1 3 2 8 71 2 28
PHF .91 .91 .91 .91 .91 .91 .91 .91 91 .91 91 91
Grade -4 4 -2 1
MC’'s (%) 0 0 0 #] 0 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 o 0 0 0 0 0 0 0 0
CV's (%) 5 5 5 5 5 5 0 0 0 0 0 0
PCE's 8 8 .8/ 1.3 1.3 1.3 1 1 i} 1.1 1.1 1.1

Adjustment Factors

Vehicle Critical Follow-up
Maneuver Gap (tg) Time (t£f)
Left Turn Major Road 5.50 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.50 3.30
Left Turn Minor Road 7.00 3.40



Center For Microcomputers In Transportation

HCS: Unsignalized Intersection Release 2.1 Page 2
***********************'k****************************************

WorkSheet for TWSC Intersection

Step 1: RT from Minor Street WB EB
Conflicting Flows: (vph) 438 376
Potential Capacity: (pcph) ' 831 893
Movement Capacity: (pcph) 831 893
Probh. of Queue-free State: 0.96 0.99
Step 2: LT from Major Street SB NB
Conflicting Flows: (vph) 877 753
Potential Capacity: (pcph) 580 676
Movement Capacity: {pcph) 580 676
Prob. of Queue-free State: 0.93 0.99
TH Saturation Flow Rate: (pcphpl) 3400 3400
RT Saturation Flow Rate: (pcphpl) ¥ 1700 1700
Major LT Shared Lane Prob.

of Queue-free State: 0.90 0.99
Step 3: TH from Minor Street WB EB
Conflicting Flows: (vph) 1624 1664
Potential Capacity: (pcph) 122 116
Capacity Adjustment Factor

due to Impeding Movements 0.89 0.89
Movement Capacity: (pcph) 108 103
Prob. of Queue-free State: 0.98 0.98
Step 4: LT from Minor Street WB EB
Conflicting Flows: {(vph) 1624 1586
Potential Capacity: (pcph) 97 103
Major LT, Minor TH

Impedance Factor: 0.87 0.87
Adjusted Impedance Factor: 0.90 0.90
Capacity Adjustment Factor N

due to Impeding Movements 0.89 0.87

Movement Capacity: {(pcph) 87 89
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Intersection Performance Summary

FlowRate MoveCap SharedCap Avg.Total

v{pcph) Cm{pcph) Csh(pcph) Delay

3 89 > >
2 103 > 222 >
9 893 > >
86 87 > >
2 108 > 116 >
34 831 > >
6 676 5.4
40 580 6.7

Intersection Delay = 18.

324 .4

Page 3

324 .4
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onona Grove High School

AM peak hour

onlofam signal at lofty, access lofty only

SIGNALY4 /TEAPAC[V1 L1
Intersection Param

"ETROAREA
 JOSTTIME
LEVELOFSERVICE
NODELOCATION

Approach Parameter

PPLABELS
_RADES
PEDLEVELS
“ARKINGSIDES

'ARKVOLUMES
BUSVOLUMES
RIGHTTURNONREDS

Movement Parameter

IOVLABELS RT
TOLUMES 8
WIDTHS .0
“ANES 0
JTILIZATIONS .00
‘"RUCKPERCENTS 2.0
PEAKHOURFACTORS .77
\RRIVALTYPES 3
ACTUATIONS NO
REQCLEARANCES 4.0
TINIMUMS 5.0
DEALSATFLOWS 13900
FACTORS 1.00
‘DELAYFACTORS ©1.00
ISTOPFACTORS 1.00
*GROUPTYPES NORM
mgATURATIONFLOWS 0

Z pPhasing Parameters

' 3EQUENCES
 JERMISSIVES

OVERLAPS Y
CYCLES

JREENTIMES 42,
-YELLOWTIMES 4.
CRITICALS

IXCESS

.4] - Summary of Parameter Values
eters
NONCED
3.0
C S
0 0
s
N BE
.0 .0
(L 0
NONE NONE
0 0
0 0
0 o
S
TH LT RT TH LT RT
724 64 22 1 71 200
24 .0 .0 .0 12.0 .0 .0
2 0 0 1 4] 0
.00 .00 .00 .00 .00 .00
2.0 2.0 2.0 2.0 2.0 2.0
L7700 LT 7T LT .77 .77
3 3 3 3 3 2
NO NO NO NO NO NO
4.0 4.0 4.0 4.0 4.0 4.0
5.0 5.0 5.0 5.0 5.0 5.0
1900 1900 1900 1900 1900 1900
1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00
NORM NORM NORM NORM NORM NORM
2291 0 0 1465 0 0
11 ALL
NOC NO NO NC
ES YES YES YES
60 20 15
04 9.96
00 4.00
2 5
0

S
.0
0
NONE
0
0
0
TH LT
745 8
24.0 .0
2 0
00 oo
2.0 2.0
77 77
2 2
NO NO
4.0 4.0
5.0 5.0
1900 1900
1.00 1.00
1.00 1.00
1.00 1.00
NORM NORM
3192 0
LEADLAGS
OFFSET .
PEDTIME

RT
10

.00
2.0
77

NO
4.0
5.0

1900
1.00
1.00
1.00
NORM

0

12/19/97

15:58:36
W
.0
0
BOTH -
2
0
0
TH LT
1 4
12.0 .0
1 0
00 .00
2.0 2.0
.77 .77
3 3
NO NO
4.0 4.0
5.0 5.0
1900 1900
1.00 1.00
1.00 1.00
1.00 1.00
NORM NORM
1241 0

NONE NONE

.00 1
.0 Q
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monona Grove High School
15:58:44

AM peak hour
onlofam signal at lofty, access lofty only

~TGNAL94 /TEAPAC({V1 L1.4] - HCM Input Worksheet

Intersection # 0 - Area Location Type: NONCBD

Key: VOLUMES -- >

8 724 64 | = WIDTHS
.0 | 24.0 .0 v LANES
0 2 0 || = @ emmmmmemmmemom------
\ 22 0 0
------------- / | \ —mmmmmemo———meeoo /N
-- 1 12.0 1
4 o o / + / 71 0 o NoTth
1 12.0 1 --
------------------ \ | / mmmmmmmmmomes
10 .00\
------------------- 8 745 200 Phasing: SEQUENCE 11
.0 | 24.0 .0 PERMSV N N N N
LOSTTIME = 3.0 sec. 0 2 0 OVERLP Y Y Y Y
, LEADLAG LD LD

Appr Grade % Heavy Veh. Adj.Pkg Bus Pk.Hr.Factor Conf .Ped Actuated Arr.Type

- % RT TH LT Loc Nm Nb RT TH LT peds/hr RT TH LT RT TH LT
N .0 2.0 2.0 2.0 NO 0 8] 77 .77 77 0- N N N 3 3 3
E .0 2.0 2.0 2.0 NO 0 0 77 .77 77 0- N N N 3 3 3
S .0 2.0 2.0 2.0 NO 0 0 77 77 77 0- N N N 2 2 2
W .0 2.0 2.0 2.0 BO 2 0 77 77 77 0- N N N 3 3 3
3q 11 | Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 ]
fd Sk R o o e A — e mmmmm M mmmmm e mmm oo Mmm oS oS ———e— oS SaSSmo oSS E T EE T
/ * * % »
* * % *kkk
AR <k * k> ckkkk
we N7 ~ *kkk
. * ++++ v
" Jorth <+ + > +F+++>
HE + o 4+ |t
+ o+ + v

G= 42.0" G= 10.0" = .o" = .o = .o" = .o
Y+R= 4.0" Y+R= 4.0" Y+R= .O0" Y+R= .0O" Y+R= .0" Y+R= .O0"
OFF= 0% OFF=76.7% OFF= .0% OFF= % OFF= 0% QFF= 0%

C= 60 sec _ 52.0 sec = 86.7% Y= 8.0 sec = 13.3% Ped= .0 sec = .0%



jonona Grove High School

asM peak hour

monlofam signal at lofty, access lofty only

SIGNALS4/TEAPAC([V1 L1

4]

- HCM Volume Adjustment Worksheet

Lane Group No.otf Lane Adj Prop.of
Group Flow Lanes Util Flow LT RT
- - vph - - Vph - - =

-- # 0 1.00 0 00 .00
LT+TH+RT 1033 2 1.05 1085 .08 01
-- 0 0 1.00 o .00 00

-- 0 0 1.00 0 .00 .00
LT+TH+RT 122 1 1.00 122 .75 .24
-- 0] 0 1.00 o .00 .00

-~ o ‘0 1.00 0 .00 .00
LT+TH+RT 1238 2 1.05 1300 .01 .21
- 0 0 1.00 0 00 .00

-- 0 0 1.00 0 00 .00
LT+TH+RT 19 1 1.00 19 .26 .68
-- 0 0 1.00 0 .00 .00

APPY Mvt Flow
-Mvt Vol PHF Rate
-~ vph -- vph
N-RT 8 17 10
N-TH 724 77 940
N-LT 64 .77 83
E-RT 22 .77 29
E-TH 1 .77 1
E-LT 71 L7 92
S-RT 200 .77 260
S-TH 745 L7 968
S-LT 8 .77 10
W-RT 10 LTT 13
W-TH 1 77 1
W-LT 4 .77 5

SIGNAL94/TEAPAC([V1 Ll1.

4] - HCM Saturation Flow Adjustment Worksheet

Adjustment Factors

12/19/97

\p Liane
pr Group Ideal
*h Mvmts Satfl
.- -- pcphg
N-LT+TH+RT 1900
-E-LT+TH+RT 1500
f;S~LT+TH+RT 1500
W-LT+TH+RT 1900

¥Ry

Width Vehs
1.000 980
1.000 .980
1.000 .980
1.000- .980

Bus Ar Right
Grade Parkg Block Loc Turn
1.000 1.000 1.000 1.0 999
1.000 1.000 1.000 1.0 868
1.000 1.000 1.000 1.0 968
1.000 890 1.000 1.0 808

15:58:44
Adj

Sat-

Adj flow
Fact vphg
1.00 2291
1.00 1465
1.00 3192
1.00 1241



“jonona Grove High School
3M peak hour

monlofam signal at lofty, access lofty only

SIGNAL94/TEAPAC[V1 L1.4] - HCM Supplemental

‘nput/Calculation

LT-Factor Worksheet

7 - Cycle Length

;3 - Actual Green Time

g - Effective Green Time

go - Opp. Effective Green Time

I - Number of Lanes

-Jo - No. of Opp. Lanes (9-17)
vLT - Adjusted LT Flow Rate
'SLT - Proportion of LT

LL,To - Prop. of Opp. LT (9-18)
vo - Adjusted Opp. Flow Rate
~L -~ Lost Time

LTC - Left Turns per Cycle
Vole - Opp. Flow /Lane /Cycle
}po - Opposing Platoon Ratio
Jgf - First LT Effect. Green
gro - Opposing Queue Ratio

19 - Opp. Queue Effect. Green
yu - Unsaturated Effect. Green
fs - LT Satur. Factor (9-17)
-®I, - Proportion of LT (9-17)
-1 - Max. Opp. Vehicles (9-18)
“pTHo - Prop. TH in Opp. {(9-18)
.EL1 - TH Equivalent for LT
"3L,2 -~ Opp. TH Equiv. (9-18)
Zfmin - Minimum Value for fLT
fm - LT Factor for LT (9-17)
ELT - LT Factor for Lane Group

kR

Ap Lane LT Adj Adi
or Group Phase Flow Satfl

«-zh Mvts Type Rate Rate

N-LT

60.0000 60
42.0389 9
43,0389 10
4370389 10
2.0000 1
2.0000 1
83.0000 92

0803

0081

1300.0000 19
3.0000 3
1.3833 1
10.8333

6667 1
10.8122

5218
11.8901
31.1488 10.

0625

6168

5390

.9919
16.0000 1.

5400

0751

3218

6159

12/19/97
15:58:45

Approach
E-LT 5-LT.
0000 60.0000
961l 42.0389
9611 43.0389
9611 43.0389
0000 2.00600
0000 2.0000
0000 10.0000
7541 0081
2632 0803
0000 1085.0000
Q000 3.0000
5333 .1667
3167 9.0417
0000 1.0000
2330 29.9343
8173 .2827
0000 4.3172
7281 13.1046
8631 .1969
7541 .0572
0000 .0000
7368 .9197
1402 16.0000
0000 .0000
3201 .0491
9064 .8594
9064 .8847

'3TGNAL94/TEAPAC[V1 L1.4] - HCM Capacity Analysis Worksheet

Flow Green Lane V/C Crit

Ratio Ratio Group Ratio Lane

v/s g/C Capac v/c Grp
- - vph - — -

_____.___..._..__.___.._...____.__..._..,_,_____..__._____.._....___._.__.....___._...__...____...__..,,.______.___...‘_



Deg Sat v/c 00 53 .00 .00 .43 oo .00 .53 00 .00 .03 00 .51
vg Del:s/v 0 8.6 .0 0 18.0 0 0 8.5 0 0 14.0 .0 9.5
ot Del:min 0 32 0 0 16 0 0 36 0 0 1 0 85

# Stops:veh o 137 0 0 41 0 0 154 0 0 2 0 334
ax Que:veh C 13 0 5 0 0 14 0 4] 0 0 32

max Que: ft 0 160 0 0 119 0 0 181 0] 0 25 0 181

__PPR TOTALS Int

Param:Units N Approach E Approach S Approach W Approach Total
djveol: vph 898 208 1014 13 2133

Sve Livl:LOS B+ B B+ B B+
eg Sat:v/c .53 .43 .53 .03 .51

avg Del:s/v 8.6 18.0 8.5 14.0 9.5

Tot Del:min 32 16 36 i 85
Stops:veh 137 41 154 2 334

Max Que:veh 13 5 14 4] 32

ax Que: ft 160 119 181 25 181

r B



‘Monona Grove High School o 12/19/97

°M peak hour 15:59:54
~aonlofpm lofty pm with access only at lofty
3TGNAL94 /TEAPAC[V1 Li.4] - Evaluation of Intersection Performance
3g 11 | Phase 1 | Phase 2 |
Xk [ kK e e e e e e —————
% * % ~
* * % * & kK
/1IN <k Kk K ek k%
v ~ *ok ok
* +4++ YV
North <+ 4+ +> |+t
| + 4+ [+
+ F o+ v
e G/C= .560 | G/C= .306
N G= 33.6" = 18.4"
T Y+R= 4.0" | Y+R= 4.0"
Bl OFF= .0% OFF=62.7%
C= 60 sec G= 52.0 sec = 86.7% Y= 8.0 sec = 13.3% Ped= .0 sec = .0%
‘'MVMT TOTALS N Approach E Approach S Approach W Approach  Int
. Param:Units RT TH LT RT TH LT RT TH LT RT TH LT Total
«-AdjVol: vph 4 868 26 49 1 158 85 921 8 7 1 5 2133
wid/Im:ft/# 0/0 24/2 0/0 0/0 12/1 0/0 0/0 24/2 0/0 0/0 12/1 /0
" g/C Rgd@C:% 0 33 0 0 18 0 0 32 0 0 3 0
..g/C Used: % 0 58 0 G 32 0 0 58 0 0 32 0
0 0 387 0 4505

8V @E: vph 0 1696 0 0 483 0 ‘0 1929



Monona Grove High School 12/19/97
»M peak hour 15:20:15
oncoam2 option b or c

IGNAL94 /TEAPAC([V1 Ll.4] - Summary of Parameter Values

Intersection Parameters

-ETROAREA NONCBD

LOSTTIME 3.0
TEVELOFSERVICE C s
‘ODELOCATION 0 0

Approach Parameters

PPLABELS N E S W
GRADES .0 .0 .0 .0
PEDLEVELS 0 0 0 0
'ARKINGSIDES NONE NONE NONE BOTH
PARKVOLUMES 0 0 0 2
'BUSVOLUMES 0 ¥ 0 0 0
' IGHTTURNONREDS 0 0 0 0
Movement Parameters
IOVLABELS RT TH LT RT TH LT RT TH LT RT TH LT
VOLUMES 2 724 63 49 9 79 191 745 2 8 1 2
IDTHS .0 24.0 .0 .0 12.0 .0 .0 24.0 .0 .0 12.0 .0
ANES 0 2 0 0 1 0 0 2 0 0 1 0
JTILIZATIONS .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TRUCKPERCENTS 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
YEAKHOURFACTORS 77 .77 .17 77T 77 .77 .77 .77 .77 .77 .77
\RRIVALTYPES 3 3 3 3 3 3 3 3 3 3 3 3
ACTUATIONS NO NO NO NO NO NO NO NO NO NO NO NO
REQCLEARANCES 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
1INIMUMS 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
IDEALSATFLOWS 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1500
FACTORS . 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
JELAYFACTORS 1.00 1..00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
» NSTOPFACTORS 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
GROUPTYPES NORM NORM NORM NORM NORM NORM NORM NORM NORM NORM NORM NORM
"3ATURATIONFLOWS 0 2308 0 0 1493 0 0 3372 0 0" 1245 0
Phasing Parameters
. 3EQUENCES 11 ALL
PERMISSIVES NO NO NO NO LEADLAGS NONE  NONE
_OVERLAPS YES YES YES YES OFFSET .00 1
CYCLES 60 120 15 PEDTIME .0 0
+3REENTIMES 39.28 12.72 '
YELLOWTIMES 4.00 4.00
CRITICALS 2 5

. ZXCESS 0



Monona Grove High School

»M peak hour

sncoam2 option b or cC

IGNAL94 /TEAPAC[V1 L1.4]

intersection # o -
Key: VOLUMES -- >
2 724 63 |  WIDTHS
.0 24 .0 .0 A LANES
0 2 ol = @ —--emmmmmmmmmmmmmmes
\ 49 .0 O .
————————————— / | e /I
-- 9 12.0 1
2 .0 o / + / 79 .0 0 ~NOTth
1 12.0 1 ~--
------------------- \ | ki
8 .0 0\ T
——————————————————— 2 745 191 Phasing: SEQUENCE 11
. .0 24 .0 .0 PERMSV N N N N
LOSTTIME = 3.0 sec. 0 2 0] OVERLP Y Y Y Y
: LEADLAG LD LD
Appr Grade % Heavy Veh Adj.pPkg Bus Pk.Hr.Factor Conf .Ped Actuated Arr.Type
- % RT TH LT Loc Nm Nb RT TH LT peds/hr RT TH LT RT TH LT
N .0 2.0 2.0 2.0 NO o0 O .77 .77 .77 0- N N N 3 3 3
E .0 2.0 2.0 2.0 NO 0 o .77 .77 .77 0- N N N 3 3 3
S .0 2.0 2.0 2.0 NO 0 e .77 .77 .77 0- N N N 3 3 3
W .0 2.0 2.0 2.0 BO 2 o .77 77 .77 0- N N N 3 3 3
jg 11 | Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 |
ctrde fHH S mm M Mmm e m—mm— o -m— s SSSSS oSS ST SSSSSSSUmSmoSToTTRTIITTTTTTTIT
* k K ~
?f . * k Kk * k& %k
=N <k Kk k3 cEhEEE
v » * % kK
- ~ +H4+ Y
Jorth <+ + +>|++++>
R + 4+ o+ |t
+ o+ + v
- G/C= .655 G/C= .212 G/C= .000 G/C= .000 G/C= .000 G/C= .000
G= 39.3" = 12.7" = .o" = .o" = .an = .o"
Y+R= 4.0" Y+R= 4.0" Y+R= .0" Y+R= .0" Y+R= .on Y+R= .0O"
i OFF= .0% OFF=72.1% OFF= .0% OFF= .0% OFF= .0% OFF= .0%
C= 60 sec G= 52.0 sec = 86.7% Y= 8.0 sec = 13 3% Ped= 0 sec = .0%

- HCM Input Worksheet

Area Location

12/19/97
15:20:25

Type: NONCBD




12/1

snona Grove High School
15:2

AM peak hour
—pncoam2 option b or ¢

QIGNAL94 /TEAPAC{V1 Ll1l.4] - HCM Volume Adjustment Worksheet

aPPY Mvt Flow Lane Group No.of Lane Adj Prop.of
-Mvt Vol PHF Rate Group Flow Lanes Util Flow LT RT
-- vph -- vph -- vph - -- vph -- --
N-RT 2 77 3 -- 0 4] 1.00 o .00 00
N-TH 724 77 940 LT+TH+RT 1025 2 1.05 1076 .08 00
N-LT 63 77 82 -- 0 0 1.00 0 .00 00
E-RT 49 .77 64 -- 0«0 1.00 0 .00 .00
E-TH 9 .77 12 LT+TH+RT 17% 1 1.00 179 .58 36
E-LT 79 .77 103 -- 0 0 1.00 ¢ .00 00
S-RT 191 .77 248 -- 0 0 1.00 0 .00 00
S-TH 745 77 968 LT+TH+RT 1219 2 1.05 1280 .00 20
S-LT 2 77 3 -- 0 0 1.00 o .00 00
W-RT 8 .77 10 -- 0 0 1.00 0 .00 00
W-TH 1 77 1 LT+TH+RT 14 1 1.00 14 .21 71
W-LT 2 77 3 -~ 0 0 1.00 0 .00 00

7IGNAL94 /TEAPAC([V1 L1.4] - HCM Saturation Flow Adjustment Worksheet

Ap Lane No Adjustment Factors

nr Group Ideal oOf ~------------mo-osmT oo T T s
th Mvmts Satfl Lns . Lane Heavy Bus Ar Right Left Adj

P -- pcphg . Width Vehs Grade Parkg Block Loc Turn Turn Fact

. N-LT+TH+RT 1900 5 1.000 .980 1.000 1.000 1.000 1.0 1.000" .620 1.00

9/97
0:25



fonona Grove High School 12/19/97
AM peak hour 15:20:26
moncoam2 option b or ¢

SIGNAL94 /TEAPAC([V1 L1.4] - HCM Supplemental LT-Factor Worksheet

Approach
Input/Calculation ) N-LT E-LT S-LT W-LT
2==========-"'—“===='—“'-======='.===2==========E‘.—":=:============================::======
I - Cycle Length 60.0000 60.0000 £0.0000 60.0000
2 - Actual Green Time 39.2771 12.7228 39.2771 12.7229
g - Effective Green Time 40.2771 13.7229 40.2771 13.7229
o - Opp- Effective Green Time 40.2771 13.7229 40.2771 13.7229
N - Number of Lanes 2.0000 1.0000 2.0000 1.0000
No - No. of Opp. Lanes (9-17) 2.0000 1.0000 2.0000 1.0000
- vLT - Adjusted LT Flow Rate 82.0000 103.0000 3.0000 3.0000
PLT - Proportion of LT .0800 .5754 .0025 .2143
PLTo - Prop. of Opp. LT (9-18) .0025 .2143 .0800 .5754
vo - Adjusted Opp. Flow Rate 1280.0000 14.0000 1076.0000 179.0000
tL. - Lost Time 3.0000 3.0000 3.0000 3.0000
LTC - Left Turns per Cycle 1.3667 1.7167 .0500 .0500
Vole - Opp. Flow /Lane /Cycle 10.6667 .2333 8.9667 2.9833
Rpo - Opposing Platoon Ratio 1.0000 1.0000 1.0000 1.0000
gf - First LT Effect. Green 10.0296 .8010 32.4347 8.1645
gro - Opposing :‘Queue Ratio .3287 L7713 .3287 L7713
gq - Opp. Queue Effect. Green 7.8816 .0000 5.4080 5.6307
~:\gqu - Unsaturated Effect. Green 30.2474 12.9219 7.8424 5.5584
_fs - LT Satur. Factor (9-17) .0750 .8662 .2025 .7631
’pL - Proportion of LT (9-17) .5560 .5754 .0187 .2143
in - Max. Opp. Vehicles (9-18) .0000 .0000 .0000 .0000
PTHo - Prop. TH in Opp. (9-18) .89975 . 7857 .9200 L4246
EL1l - TH Equivalent for LT 16.0000 1.1165 ©16.0000 1.9002
EL2 - Opp. TH Equiv. (9-18) .0000 .0000 .0000 .0000
“fmin - Minimum Value for fLT .0773 .2296 .0506 .1770
fm - LT Factor for LT {9-17) .3294 .94408 .9573 .9345
fIL,T - LT Factor for Lane Group .61897 .9408 .9336 .9345

»'-,x_._...._—._—__....-__.____.__......___....._____.___.___.—_.—-_...—__...._——.__...._._.___.____.._.__-_d_. __________

L_SIGNAL94/TEAPAC[V1 L1.4] - HCM Capacity Analysis Worksheet

14

Ap Lane LT Adj Adj Flow Green Lane v/C Crit



~Y Group Phase Flow Satfl Ratio Ratio Group Ratio Lane

ch Mvts Type Rate Rate v/s g/C Capac v/c Grp
- -- -- vph vphg -- -- vph -- -
N-LT+TH+RT 1076 2308 466 671 1549 695 *
E-LT+TH+RT 179 1493 120 229 341 525 *
S-LT+TH+RT 1280 3372 380 671 2264 565
W~-LT+TH+RT 14 1245 o111 229 285 049

?ycle Length, C 60 sec Sum{v/s) = .586

. ost Time Per Cycle, I, 6.0 sec Xc = .651

Monona Grove High School 12/19/97
M peak hour 15:20:26
moncoam2 option b or c
¢ -
_JIGNAL94 /TEAPAC[V1 L1.4] - HCM Level-of-Service Worksheet
Ap Lane Vol Green Unif bDelay Lane Cal Incr Lane Lan
»r Group Ratio Ratio Delay Fact Group Term Delay Group Grp Appr Appr
ch Mvts v/c g/C di DF Capac m d2 Delay LOS Delay LOS
-- -- -- -- sec/v -~ vph - sgec/v sec/v - sec/v -
N-LT+TH+RT 695 671 4,6 1.00 15489 16 96 5.6 B+
—————————————————————————————————————————————————————————————————— > 5.6 B+
E-LT+TH+RT 525 229 15.4 1.00 341 16 1.20 16.6 C+
—————————————————————————————————————————————————————————————————— > 16.6 C+
S-LT+TH+RT 565 671 4.0 1.00 2264 16 25 4.2 A
—————————————————————————————————————————————————————————————————— > 4.2 A
W~-LT+TH+RT 049 229 13.7 1.00 285 16 00 13.7 B
U ittt il > 13.7 B
cycle= 60" : —==========
Int Total 6l =z=====—scs-—ssom-ssssSsoss=sSSSSSESSSSXZSSSS=S=SSSSSSS3 5.7 B+



Monona Grove High School 12/19/97
M peak hour 15:20:26
wnceoam?2 option b or ¢
1IGNAL94 /TEAPAC{V1 L1.4] - Fvaluation of Intersection Performance
5g 11 | Phase 1 | Phase 2 |
r*/** _________________________
* % % ~
* * % *x k%%
YA RN <k * kx ckkkk
v ~ *k kK
Py
: ++++ v
Jorth <+ + +>|++++>
| + 4+ + |+t
+ .t v
@g/C= .655 | G/C= .212
= 38.3" G= 12.7"
Y+R= 4.0" Y+R= 4.0"
OFF= .0% OFF=72.1%
C= 60 sec G= 52.0 sec = 86.7% Y= 8.0 sec = 13.3% Ped= .0 sec = .0%
MVMT TOTALS N Approach E Approach S Approach. W Approach Int
Param:Units RT ™ LT RT TH LT RT TH LT RT . TH LT Total
_AdjVvol: vph 3 987 86 64 12 103 260 1017 3 10 1 3 2549
wid/Ln:fc/# 0/0 24/2 0/0 0/0 12/1 ©0/0 0/0 24/2 0/0 0/0 12/1 0/0

g/C RgdeC:% 0 48 0 0 17 0 0 40 0 0 3 0



“lax Que:veh

\PPR TOTALS
Jaram:Units

Sve Lvl:
Neg Sat:
wg Del:
rTot Del:
# Stops:

ez

N Approach

E Approach

S Approach

W Approach

Int

Total



Monona Grove High School 12/19/97
PM peak hour 15:21:44
oncopm2 option b or ¢

'IGNAL94 /TEAPAC{V1 L1.4] - Summary of Parameter Values
Intersection Parameters

“ETROAREA ‘ NONCBD

LOSTTIME 3.0
LEVELOFSERVICE C 2]
‘ODELOCATION 0 0

Approach Parameters

PPLABELS N | S W
GRADES .0 .0 .0 .0
PEDLEVELS 0 0 0 0

ARKINGSIDES NCNE NONE NONE BOTH
~ARKVOLUMES 0 0 0 2
BUSVOLUMES 0 -0 0 0

IGHTTURNONREDS 0 0 0 0

Movement Parameters
[OVLABELS RT TH LT RT TH LT RT TH LT RT TH LT
VvOLUMES 1 752 28 28 2 71 79 798 ) 8 2 3
WIDTHS .0 24.0 .0 .0 12.0 .0 .0 24.0 .0 .0 12.0 .0
ANES 0 2 0 0 1 0 0 2 0 0 1 0
JTILIZATIONS .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TRUCKPERCENTS 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2.0
MEAKHOURFACTORS .91 . .91 .81 .91 .91 .81 .91 .91 .91 .91 .91 .91
_RRIVALTYPES 3 3 3 3 3 3 3 3 3 3 3 3
ACTUATIONS NO NO NO NO NO NO NO NC NO NO NO NO
REQCLEARANCES 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
[ITNIMUMS 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
' IDEALSATFLOWS 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
FACTORS . 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
- JELAYFACTORS 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
+JSTOPFACTORS 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
GROUPTYPES NORM NORM NORM NORM NORM NORM NORM NORM NORM NORM.NORM NORM
1SATURATIONFLOWS 0 2851 0 0 1499 0 0 3359 0 0 1288 0
Phasing Parameters

IEQUENCES 11 ALL

JERMISSIVES NO NO NO NO LEADLAGS NONE NONE
OVERLAPS YES YES YES YES QOFFSET .00 1
YCLES 60 90 15 PEDTIME ' .0 0]
- JREENTIMES 39.44 12,56 )
YELLOWTIMES 4.00 4,00

TRITICALS 2 5

XCESS 0



Monona Grove High School

"M peak hour

loncopm2 option b or ¢

| \IGNAL94 /TEAPAC[VL L1.4] - HCM Input Worksheet

LOSTTIME

G=
Y+R=

g o
0

Intersection #

.0
12.0
.0

\ppr Grade % Heavy Veh.

60 sec

3.0 sec.

G/C= .657
35.4"
4—0"

LT Loc
2.0 NO
2.0 NOC
2.0 NO
2.0 BO
Phase 2
ik *x%
PET T
~ * % Kk
++++ v
4+
4+
v
G/C= .209
= 12.6"
¥Y+R= 4.0"

52.0 sec

12/19/97
15:21:54

Area Location Type: NONCBD

Key: VOLUMES -- >

|  WIDTHS
v LANES
\ 28 0 0 .
------------------- /N
-- 2 12.0 1
/ 71 0 0 NoTth
/ _____________
798 79 Phasing: SEQUENCE 11
24.0 0 PERMSV N N N N
¥2 0 OVERLP Y Y Y Y

LEADLAG LD LD

Pk .Hr.Factor Conf.Ped Actuated Arr.Type

91 91 91 0- N N N 3 3 3
91 91 91 0- N N N 3 3 3
91 91 91 0- N N N 3 3 3
91 .91 .91  O- N N N 3 3 3
Phase 3 | Phase 4 | Phase 5 | Phase 6 |

on G= ek = o = o
o" Y+R= .ov Y+R= gn Y+R= on
0% OFF= 0% OFF= 0% OFF= 0%
- 8.0 sec = 13.3% Ped= 0 sec = 0%



.onona Grove High School 12/19/97

PM peak hour 15:21:54
‘oncopm2 option b or c
%IGNAL94/TEAPAC[V1 Li.4] - HCM Volume Adjustment Worksheet
Appr Mvt Flow Lane Group No.of Lane Adj Prop.of
_-Mvt Vol PHF Rate Group Flow Lanes Uil Flow LT RT
-- vph -- vph -- vph - - vph -- --
N-RT 1 .91 1 -- 0 0 1.00 0 .00 .00
N-TH 752 91 826 LT+TH+RT 858 2 1.05 901 04 00
N-LT 28 91 31 -- 0] 0 1.00 0 00 00
E-RT 28 .91 31 -~ 0 0 1.00 0 .00 00
E-TH 2 .91 2 LT+TH+RT 111 1 1.00 111 .70 28
E-LT 71 .91 78 -- 0 0 1.00 0 .00 00
______________________________________ g e e e —
"8-RT 79 .91 87 -- 0 0 1.00 0 .00 00
.:8-TH 798 .91 877 LT+TH+RT 971 2 1.05 1020 01 09
S-LT 6 91 7 - = 4] 0 1.00 o (070] 00
W-RT 8 .91 9 -- 0 0 1.00 0 .00 00
W-TH 2 .91 2 LT+TH+RT 14 1 1.00 14 .21 64
W-LT 3 .91 3 -- 0 0 1.00 o0 .00 00
IGNAL94 /TEAPACIVL L1.4] - HCM Saturation Flow Adjustment Worksheetl
Ap Lane No Adjustment Factors Adj
“r Group Ideal ©f ---------==------o----so--soooo-oo-msSooomETTTEETT Sat-
h  Mvmts Satfl Lns Lane Heavy Bus Ar Right Left Adj flow
<= - pcph - Width Vehs Grade Parkg Block Loc Turn Turn Fact vphg

-LT+TH+RT 1900 2 1.000 .980 1.000 1.000 1.00C 1.C .987 .914 1.00 3359

.. W-LT+TH+RT 1900 1 1.000 .980 1.000 .890 1.000 1.0 .813 .955 1.00 1288



;onona Grove High School
PM peak hour
moncopm2 option b or ¢

SIGNAL94 /TEAPAC[V1 L1.4] - HCM Supplemental LT-Factor Worksheet

- Cycle Length
& - Actual Green Time
g - Effective Green Time
o - Opp. Effective Green Time
.. - Number of Lanes
No - No. of Opp. Lanes (9-17)
LT - Adjusted LT Flow Rate
LT - Proportion of LT
PLTo - Prop. of Opp. LT (9-18)
o - Adjusted Opp. Flow Rate
I, - Lost Time

60.0000
39.4418
4054418
40.4418
2.0000
2.0000
31.0000

. 0361
.0072
1020.0000

12/19/97
15:21:54

LTC - Left Turns per Cycle
'olc - Opp. Flow /Lane /Cycle
..po - Opposing Platoon Ratio
gf - First LT Effect. Green
rro - Opposing Queue Ratio

g - Opp. Queue Effect. Green
gu - Unsaturated Effect. Green
fg - LT Satur. Factor (9-17)

L, - Proportion of LT (9-17)
a1 - Max. Opp. Vehicles (9-18)
PTHo - Prop. TH in Opp. (9-18)
‘3L1 - TH Equivalent for LT
‘JL2 - Opp. TH Equiv. (9-18)
fmin - Minimum Value for fLT
€m - LT Factor for LT (9-17)
‘LT - LT Factor for Lane Group

16.0000

12.

Approach
E-LT S-LT’
0000 60.0000
5582 39.4418
5582 40.4418
5582 40.4418
0000 2.0000
0000 2.0000
0000 7.0000
7027 0072
2143 .0361
00060 901.0000
0000 3.0000
3000 .1167
2333 7.5083
0000 1.0000
5543 29.6493
7740 .3260
0000 3.5290
0038 10.7925
8662 -3119
7027 .0443
0000 .0000
7857 .9639
.1165 11.0500
0000 .0000
2512 .0516
9330 .9178
9330 .9139

JIGNAL94 /TEAPAC[V1 L1.4] - HCM Capacity Analysis Worksheet

P Lane LT Adj Adj
_)r Group Phase Flow Satfl
ch Mvts |, Type Rate Rate

T o - vph vphg

&

Flow Gr
Ratio Ra
v/s

een Lane v/C Crit
tio Group Ratio Lane
g/C Capac v/c Grp

vph -- -



E-LT+TH+RT 111 1499 074 228 339 327 *
“siiremmeRT r0s0 3355 .304 .67 2264  .451
W-LT:TH«RT ra1aes  Lo11  .226 2901  .oa8
“yele Length, C 60 sec Sum(v/s) =  .390
ogt Time Per Cycle, L 6.0 sec Xc = .433

onona Grove High School 12/19/97
M peak hour 15:21:55
moncopm2 option b or ¢
SIGNALS4 /TEAPAC [Vl L1.4] - HCM Level-of-Sexrvice Worksheet
+

P Lane Vol Green Unif Delay Lane Cal Incr Lane - Lan
AT Group Ratio Ratio Delay Fact Group Term Delay Group Grp Appr Appr
ch Mvts v/e g/C di DF Capac m d2 - Delay LOS Delay LOS
- - - -- seac/v - vph - gec/v sec/v - sec/v -
N-LT+TH+RT 469 674 3.5 1.00 1922 16 14 3.7 A
—————————————————————————————————————————————————————————————————— > 3.7 A
E-LT+TH+RT 327 226 14.8 1.00 339 16 21 15.0 B
———————————————————————— e e ee e m e m === => 15,0 B
S-LT+TH+RT 451 674 3.5 1.00 2264 16 10 3.6 A
————————————————————————————————————————————————————————————————— > 3.6 A
W-LT+TH+RT 048 226 13.8 1.00 291 16 00 13.8 B
—————————————————————————————————————————————————————————————————— > 13.8 B
ﬁ-'ycle= 60" : Pt
nt Total .449 e e T T T L L L L Lt b 4.3 A



Monona Grove High School o 12/19/97

M peak hour 15:21:55
«soncopm2 option b or c¢
;IGNAL94 /TEAPAC[V1 L1.4] - Evaluation of Intersection Performance
3g 11 | Phase 1 | Phase 2 |
L A e it R
* *x * »
* % % *kkk
VA RN <k k kn <kkkk
v ~ *kkk
~ FHEE Y
Jorth <+ + +>|+H++>
| + 4+ o+ |
+ o+ o+ v
o G/C= .657 G/C= .209
. G= 39.4" | G= 12.6"
e Y+R= 4.0" Y+R= 4.0"
- OFF= .0% OFF=72.4%
C= 60 sec G= 52.0 sec = 86.7% Y= 8.0 sec = 13.3% Ped= .0 sec = 0%
'MVMT TOTALS N Approach - E Approach S Approach W Approach Int
. Param:Units RT TH T RT TH LT RT TH LT RT TH LT Total
*AdjvVol: vph 1 867 33 31 2 78 g1 922 7 ] 2 3 2046
Wid/Ln:ft/# 0/0 24/2 0/0 0/0 12/1 0/0 0/0 24/2 o/0 0/0 12/1 0/0
3/C RgdeC:% 0 34 0 0 11 Q 0 33 0 0 3 0
_J/C Used: % 0 67 0 0 23 0 0 67 0 0 23 0
SV @E: vph 0 1822 0 0 339 0 0 2264 0 0 291 0 4816



PPR TOTALS
Param:Units

8ve Lvl:
eg Sat:
..vg Del:
Tot Del:

Max Que: ft

N Approach

E Approach

S Approach

.00 .05 00 .45
0 18.5 .0 6.2
0 1 0 53
0 3 0 252
0 0 24
0 25 140

Int

W Approach Total

14 2046

B A
.05 .45
18.5 6.2
1 53

3 252

0 24

25 140
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