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INTRODUCTION

Project Background

The Minnesota Highway Department activated a seventeen mile freeway
traffic management system on I-35W in April, 1974. The system included
closed circuit television, computer coordinated ramp meters and nine
bypass lanes for express transit buses. The operation was evaluated as
part of the I-35W Bus On Metered Freeway demonstration under the D.O.T.
Urban Corridor Demonstration Program.(lg The system was successful in
providing the high level of service desired for the line-haul portion of
the trip, while the bypass ramps enabled transit users to avoid most of
the metered ramp delay.

A concurrent but independent program to promote the formation of car-
pools was undertaken by the Department in cooperation with other State
and local agencies. The desire to utilize the I-35W bypass ramps as a
preferential treatment came early in this program, but implementation
was defered pending completion of the U.C.D.P. evaluation effort. Prior
to implementation of carpool bypasses an analysis was made of the costs,
enforcement problems, safety problems, flow impact and practical advan-
tages to be encountered. The conclusions were reported(2) along with a
recommendation that the Grant Street express bus bypass ramp in down-
town Minneapolis be opened to carpools of three or more persons as a
“next step" trial.

Subsequent discussions with Federal Highway Administration staff in-
volved with FCP Project 2D, "Priority Treatment for High Occupancy
Vehicles" resulted in the Grant Street Bypass project being included
in the Carpool Preference Demonstration Program. Coordination and
funding were established by designating the project as Task Order No.
Four to the MHD/FHWA Basic Agreement.

(1) “FINAL REPORT - I1-35W URBAN CORRIDOR DEMONSTRATION PROJECT."
August 1975, Minnesota Highway Department, Metropolitan Coun-
cil & Metropolitan Transit Commission.

(2) "Preferential Treatment for Carpools on I-35W" Study #07-135
July 1975, Benke, R. J. Office of Traffic Engineering, Minne-
sota Highway Department.
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Study Parameters

The study parameters were selected to provide all or part of the answer
to one of the five specific questions posed to address the project objec-
tive. The following parameters were selected with results to be pre-
sented in the following report section:

Traffic Volumes

Auto Occupancy

Queue Sizes

Ramp Meter Delay

Fuel Consumption

Air Quality Factors

Violation Rates

Enforcement Problems

Transit Patronage Impact

Auto User Demographics/Attitudes

PARAMETER

SOV~ W

—

Study parameter analysis results will be drawn together in addressing
each of the five questions in the Conclusions section of this report.

PROJECT START UP

Prior to permitting carpoolers to use the Grant Street express bus
bypass ramp, a publicity program was carried out to inform drivers
where the ramp was, what limitations on use were, and where they could
go for help in forming carpools. A brochure prepared by a marketing
firm was distributed to 90 percent of the vehicles entering the TH 65
area, along with a carpool information card that could be sent to the
Departments carpool matching service. Full page ads were placed in
local and downtown newspapers to inform other potential users of the
new effort to promote carpooling. A copy of the materials developed
is shown in Figure 5. The text and photos were the same for both news-
papers and brochures.

As a further means to guide drivers to the bypass ramp, trail blazing
signs were placed throughout the downtown area. The ramp itself was
identified by a overhead sign and was controlled by ground mount
signing (Figure 6).










STUDY RESULTS

Traffic Volumes & Patterns

Vehicle volumes were measured at each approach to TH
alternate route locations to determine if significant hanges occurred
due to the preferential treatment for carpool vehicles.
indicate that there was no significant change in total period volume on

TH 65 at

patterns.

entrance

S.B.

and at four
The results

I-94 but that there were changes in peaking times and in travel

Table 1 presents a comparison summary of volumes at the

points and a combined total.

TABLE 1. STUDY AREA VOLUME COMPARISON
VOLUME SIGNTIF.
TIME LOCATION BEEL*E AFTER CH: 3E et LEVEL
1530-1615 | 4th Ave. & 10th St.‘ 1393 1373 - 20 427 Non
12th St. & Grant St.| 270 280 | + 10 .713 | Non
Total 1663 1653 - 10 .230 Non
1615-1715 {4th Ave. & 10th St. 2034 1919 -1i, 479 Non
12th St. & Grant St. 525 566 + 41 .148 997%
Total 2559 2485 - .865 Non
1715-1800 |4th Ave. & 10th St. 1309 1424 +1 .255 Non
12th St. & Grant St. 3 367 + .850 99%
Total 1616 1791 +1 .799 Non
1530-1800 l4th Ave. & 10th St. 4736 4716 - 20 .115 Non
12th St. & Grant St.{| 1105 1213 +108 .163 99%
Total 5841 5929 + 88 475 No
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This conclusion is supported by analysis results at the control stations
as is shown in Table 3. The morning increase though not statistically
significant was on the order of magnitude expected. The highly signifi-
cant increase in the pm data suggests that the TH 65 data should have
shown a large increase, further supporting the '"no impact" argument.

The 1715-1800 occupancy rate increase includes a period when the ramp
meters are normally not operating, suggesting the delay of some higher
occ ancy rate from the peak hour to the post peak period. This delay
is suggested also by the volume pattern changes but does not explain

the fact that the peak hour occupancy rate was unchanged. It is possible
that the trip time changed for some people due to metering or other
reasons but not to preferential treatment at the same time there was an
increased occupancy rate for the remaining trips. The survey results
shown le~-r indicate that a few people (3.4%) increased carpool size or
formed new carpools. This shift is of the order of magnitude that would
be "lost in the shuffle" and could not be established with statistical
certainty.

TABLE 3. OCCUPANCY RATE CONTROL STATION ANALYSIS RESULTS

OCCUPANCY RATE SIGNIF.
TIME BEFORE AFTER CHANGE e LEVEL
AM PK HR 1.184 1.202 +0.018 1.371 NON
AM PK PD 1.182 1.198 +0.016 1.630 NON
PM PK HR 1.255 1.348 +0.093 3.285 997
PM PX PD 1.253 1.338 +0.085 4.323 997

The increase in the occupancy rate during the 'post peak" period, primarily
1730 to 1800 apparently reflects a delayed departure time for persons
making the work to home trip. Experience with the freeway traffic manage-
ment system has shown that there are short term peaks during the evening
rush. These occur during the 15 minute interval following typical shift
end times. Although summary data showed only an increase for the post
peak period there were other significant changes (TABLE 4) that coincided
with the shift end peaks. It may be concluded that the work trip people
did in fact increase their vehicle loads but very slightly. Further evi-
dence to this possibility is the fact that the proportion of the vehicles
carrying more than one occupant increased significantly (TABLE 5) as did
the proportion of the people in autos with two or more occupants (TABLE
6) . These increases cannot be credited to this project however, since

13







TABLE 6. PERCENT OF PEOPLE IN MULTI-OCCUPANT VEFTCLES

% OF PEOPLE IN AUTOS
W/2 OR MORE PEOPLE SIGNIF.
TIME BEFORE AFTER CHANCE "t" LEVEL
1530-1615 45.8 46 .0 4+0.: 0.282 NON
1615-1715 51.3 52.5 +1.2 2.105 95%
1715-1800 44 .7 48.6 +3.9 5.351 997
1530-1800 48.1 49.6 +1.5 3.983 997,

TABLE 7. PERCENT OF VEHICLES CARRYING THREE OR_MORE PERSONS

% OF VEHICLES
W/3 OR MORE OCCUPANTS SIGNIF.
TIME BEFORE AFTER CHANGE et LEVEL
1530-1615 5.1 5.2 +0.1 0.355 NON
1615-1715 6.5 6.8 +0.3 1.014 NON
1715-1800 4.5 4.7 +0.2 0.588 NON
1530-1800 5.5 5.7 +0.2 0 924 NON

Queue Size

The diversion of traffic from the 4th Avenue intersection with 10th
Street did not result in reduced queuing at the ramp meters. In fact,
average queue sizes increased. The increase was due to changes in
control system algorithm parameters, not the preferential treatment
process.
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TABLE 10. METTPTD RAMP PRLAY

TIME DELAY PER VEHICLE " MANHOURS DELAY || CARPOOL DELAY
PERIOD 10th St. 12th 5t. || 10th St.12th St.J10ch St.12th St.
1530-1545 18.0 2.2 3.0 0.1 0.4 0
1545-1600 20.4 2.4 3.3 0.1 0.4 0
1600-1615 38.7 3.0 7.0 0.1 1.0 0
1615-1630 32.6 4.1 5.9 0.1 0.6 0
1630-1645 77.8 29.9 14.1 1.4 1.6 | 0.1
1645-1700 91.2 51.6 16.2 2.4 1.7 | 0.3
1700-1715 90.0 36.5 16.6 19 2.1 | 0.2
1715-1730 82.5 31.7 14.9 1.7 1.3 | 0.2
1730-1745 50.7 1.9 9.8 0.1 11 0
1745-1800 1.6 0.1 0.3 0 0 0
1630-1730 85.6 37.2 61.8 7.4 6.1 | 0.8
1530-1800 48.5 14.7 91.1 7.9 {10.3 | o0.8

Fuel Consumption

The changes in carpool use are so slight and the time
users are so questionable that it was not possible to accurately estimate
changes in fuel consumption due to the preferential treatment operation.

Air Quality

saving for ramp

As was the case with fuel consumption, air quality impact of the prefer-

ential treatment operation was not measurable.

The CO2 monitoring equip-

ment located near the ramp was removed by the Minnesota Pollution Control
Agency due to technical problems, making direct measurement impossible.

17




Violation Rates

Two types of violations were feared in permitting carpools to use the
Grant Street bypass ramp. First, it was feared that carpoolers would
assume they had blanket permission to use all of the bypass ramps in the
corridor, despite the absence of the permissive signing. Second, it was
feared that "lowering the standard" for bypassing vehicles would cause
some metered ramp users to feel less obligated to obey the ramp signal.

Prior to starting the bypass demonstration, violations of the bypass at
Grant Street amounted to no more than three or four per day. As shown
in Table 11, that volume increased to about 16 per day, a 18.7% viola-
tion rate. Six of these violations occur during the periods when
metered ramp delays are not severe, indicating a tendency to flaunt the
system.

TABLE 11  BYPASS RAMP USE
TIME # # TOTAL % # TOTAL
PERIOD CARPOOLS VIOLATORS AUTOS | VIOLATORS BUSES | VI ICLES
1530-1615 4.6 3.6 8.2 43.9 7 15
1615-1715 60.0 9.8 69.8 14.0 80 150
1715-1800 5.8 2.8 8.6 32.6 42 51
1530-1800 70.4 16.2 86.6 18.7 129 216

Also, as indicated in Table 12, half of the violators are two person car-

pools who may incorrectly feel justified in using the ramp.

Table 13 provides available results in three bypass locations in the

I1-35W corridor; and shows increases ranging from 39 to 2007%.
m-carpoolers.

violators were both carpoolers and
the driver of one’ carpool stated hi
mitted to use the other ramps also.
just using that as an excuse, misco

numbers.

These
When apprehended,
belief that carpools were per-

If he was being honest, and not
reption did occur, but not in great




TABLE 12.

VIOLATOR TYPES

TIME VIOLATIONS # ONE % ONE

PERIODS PER WEEK OCCUPANT OCCUPANT

1530-1615 18 11 61.1

1615-1715 49 25 51.0

1715-1800 14 ! 28.6

1530-1800 81 40 49.4

TABLE 13. BUS ONLY BYPASS RAMP VIOLATION RATES
PEAK VIOLATION RATE (%) 9

RAMP TIME BEFORE AFTER CHANGE CHANGE
76th St. NB A.M. 0.4 1.2 0.8 200
66th St. NB A.M. 0.9 2.3 1.4 156
Xerxes EB A.M. 3.3 4.6 1.3 39

Checks were also made at several ramp meters to determine if those viola-
tions had increased. Results show (TABLE 14) that they had. The most
serious increase in terms of absolute change occurred at 3lst Street, a
chronically congested ramp with many incentives to violate the meter and
virtually no chance of being apprehended. It is felt that the violation
rate increases are most probably due to general system delay conditionms,
since demands have been growing and delays have increased, thus increas-
ing driver frustrations. It cannot be shown that the increase was due to
preferential treatment granted carpools.

Enforcement Problems

Apprehension of violators at the Grant Street bypass ramps was complicated
by two factors - availability of State Patrol manpower and location of the
waiting patrol vehicle. These problems are common to both bypass violation
and metered ramp violation problems. The officers patrolling the I-35W
system included surveillance of the ramps as part of their routine, but
properly spend the majority of their time in assisting motorists and other
enforcement activity.
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TABLE 15. CARPOOL MARKET ANALYSIS COMPARISON

PARAMETER BEFORE AFTER CHANGE % CHANGE
EXPRESS BUS PATRONS 4499 4771 +272 +6.0
PEOPLE RIDING ALONE 4143 4133 - 10 -0.2
PEOPLE IN 2 OCC. AUTOS 2704 2858 +154 +5.7
PEOPLE IN 3+ OCC. AUTOS 1128 1183 + 55 +4.9
TOTAL PEOPLE ON TH 65 12474 12945 +71 +3.8
% IN EXPRESS BUS 36.1 36.9 +0.8 +2.2
7% ALONE IN AUTO 33.2 31.9 -1.3 -3.9
% IN CARPOOLS (2+) 30.7 31.2 +0.5 +1.6
% CARPOOLS + TRANSIT 66.8 68.1 +1.3 +1.9
% AUTO USERS IN CARPOOLS 48.1 49.4 +1.3 +2.7
% IN CARPOOLS (3+) 9.0 9.1 +0.1 +1.1

In context with total volumes of people using TH 65 during the p.m. peak
the diversion is insignificant. The 26 people were just 0.27% of the

total peak period volume of people as shown in Table 15. 1In fact, the
proportion of TH 65 users on the express buses was unchanged (+0.8%) but
the proportion in either transit or in carpools did increase significantly.
Therefore we can assume that preferential treatment did not draw a sig-
nificant number of patrons from transit.

Auto User Demographics and Attitudes

A 14 question survey (Figure 8) of auto user demographics and opinions
was conducted in May 1976, about 6 months after the bypass ramp was
opened to carpools of three or more people. The purpose of this survey
was to determine who the auto users were in terms of age, sex, trip
length and carpool status, to determine if they had made any changes in
their travel status due to the project, and to determine what their
attitudes were towards carpooling and toward preferential treatment of
igh occupancy vehicles.
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TO THE AUTO USER:
The Minresota Highway Department i= conducting this survey to help determine future policies regarding preference for

carpools. Please help us by answering

received this card unless the question 15 of a general nature.

Thar

ou.

ON THE DAY YOU RECEIVED THiIS CARD —
1. HOW MANY PEOPLE WERE IN THE CAR INCLUDING YOURSELF?___ _
‘2. WERE YOU THE DRIVER? [J A passencer? (J
3. HOW LONG WAS THE TRIP (MILES)? [Jo-5 [5-10 [Jwoas [J1s-20 [J204
4. WAS THIS TRIP TO OR FROMWORK? [JYES [JNO
5. HOW MANY DAYS PER WEEK DO YOU COMMUTE TO WCRK DOWNTOWN?
IF YOU WERE NOT IN A CARPOOL (2 OR MORE PEOPLE) ANSWER #6,7 & 11-15
6. WHY DON'T YOU CARPOOL? [ OON'T WANT TO [JWORK HOURS VARY FROM DAY TO DAY
(one snswet only) (] xgﬁfgﬁ;&z O inconvenient  [JotHer
THE DAY {J NosoDY T0 POOL WITH
7. WOULD YOU CONSIDER RIDING TO WORK IN A CARPOOL IF IT WE  *0SSIBLE?
nvo 0 mavee O ves O
IF YOU WERE IN A CARPOOL (2 OR MORE PEOPLE) ANSWER #8-15
8. HOW LONG HAVE You CAR PooLED? [(Jo-6mo. Oem-1vr. O1-3vrs. O3+ vrs.
9. WHY DO YOU CAR PooL?  [1save enercy [Jconvenient [JoTHER
(one answer only) save woney  Onave 10
10. BECAUSE CARPOOLS OF 3 OR MORE PEOPLE WERE ALLOWED TO USE THE GRANT ST. BUS RAMP,
piovou a) [JSTART A NEW PoOL? [ ADD TO AN EXISTING POOL [ NO CHANGE
b) QUIT RIDING A BUS TO JOIN A CARPOOL?
Oves Ono
EVERYONE PLEASE ANSWER QUESTIONS 11 OR 12 AND 13-1§
11. IF YOU DIDN'T USE THE GRANT STREET BUS RAMP, WHY NOT?
OowoN'T HAVE 3 PEOPLE IN AUTO  [JT00 INCONVENIENT  [JCOULDN'T FIND IT
JoiDN'T KNOW ABOUT IT [JNO TIME BENEFIT OJoTtHeR
12. IF YOU OID USE THE GRANT STREET BUS RAMP WHAT WAS YOUf  ACTION?
o) was IT [JiNnconveNiENT [Joxk [JCONVENIENT TO USE?
by 0iD You [ JsAvE TiIME [JLOSE TIME OR [JTAKE THE SAI  TIME?
c) wasiT [Jsare [ unsare Oox 10 s5E7
13. DO YOU FAVOF, GIVING PREFERENTIAL TREATMENT TO
ABSOLUTELY NO NOQ  MAYBE YES ABSOLUTELY YES
2) EXPRESS BUSES O O W] O O
b) VAN PODLS O O O (| 7
¢) CARPOOL (3 OR MORE PERSONS) (| (| O O O
d) CARPOOL (2 OR MORE PERSONS) O O O O O
FOR STATISTICAL PURPOSES;
14. youRAGE - sex (Iwm O F
15. COMMENTS:
Figure 8§, Auto User Survey Form
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The survey was distributed to 6200 auto users (76%) on the three entrance
ramps. Of these, 1955 were returned (32%) in time to be used in the
analysis. The returned cards were edited, coded, keypunched and pro-
cessed by computer. For some analyses, only those responses indicating
an age 18 or older and work trip purpose were included. The opinion
question analysis included all usable replies. Some questions were not
answered on all forms so that sample totals will vary from question to
question.

The first set of questions was set up to determine the nature of the work
trips being made. Question #1 asked the number of occupants in the auto.
The result, Table 16, was an average occupancy rate of 1.58 persons per
auto. This rate is higher than the 1.39 rate measured by the observers
which suggests that the response by carpoolers was greater proportionally
than by the non-carpoolers.

TABLE 16. NUMBER OF OCCUPANTS PER AUTO

LL
PEOPLE WORK_TRIPS NON WORK TRIPS ALL TRIPS
PER AUTO # % # % # %

1 1011 61.7 180 65.9 1191 62.3
2 406 24.8 72 26.4 478 25.0
3 123 7.5 13 4.8 136 7.1
4 62 3.8 5 1.8 67 3.5
5 32 2.0 3 1.1 35 1.8
6 4 0.2 0 0 4 0.2
7+ 0 0 0 0 0 0
TOTAL 1638 100.0 273 100.0 1911 99.9
OCCUPANCY
RATE 1.60 1.46 1.58

Question #2 sought to determine the status of the sample with regard to
whether the responde :s were drivers or passengers. Table 17 shows the
results cross tabulated by sex as indicated in question 14. This re-
sponse is for work trips by persons 18 years old or older. Of the 1486
replies 67.4% were males, 32.67 were females.

23




TABLE 17. DRIVER/PASS! 3ER DISTRIBUTION
MALE FEMALE TOTAL
# % i % i %
DRIVERS 875 87.2 320 66.1 1195 80.4
PASSENGERS 127 12.7 164 33.9 291 19.6
TOTALS 1002 100.0 484 100.0 1486 100.0

Question #3 sought to determine the trip length, since this parameter was
thought to be a factor in the carpooling tendency. The average trip
length for carpoolers was 13.3 miles but for non-carpoolers it was 12.6
miles. The only statistically significant differences occurred in the

0 to 5 miles and the 20+ miles categories, as shown in Table 18.

TABLE 18. TRIP LENGTHS

;i?gTH OF 9 oF |% OF NON % OF % OF NON % OF
RIP o CARPOOLS | CARPOOLS | WORK TRIPS | WORK TRIPS | ALL TRIPS
0-5 5.6 9.2 7.7 9.1 7.8
5-10 32.1 30.0 31.0 28.7 30.8
10-15 29.5 30.4 31.7 20.7 30.1
15-20 15.3 16.8 16.4 15.6 16.2
20+ MILES | 17.4 13.6 13.2 25.8 15.1
S 731 1202 1639 275 1933

The work trip/mon work trip comparison of trip lengths was influenced
greatly by a relatively large number of single occupant, long distance
non-work trips.

Questions #4 and #5 were included to determine the purpose and frequency

of the trips to or from downtown. Tables 19 and 20 show the response
that indicates the sample included a high proportion of daily commuters.
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TABLE 19. TRIP PURPOSE TABLE 20. CBD TRIP FREQUENCY
PURPOSE i % DAYS /WEEK i %
WORK 1644 | 85.5 1 52 3.1
OTHER 278 14.5 2 45 2.7
TOTAL | 1922 | 100.0 3 63 3-8

4 61 3.7
5 1358 82.3
6 64 3.9
7 8 0.5
TOTAL 1651 100.0

Questions #6 and #7 were included to determine the sample populations
reasons for not carpooling and tendency to carpool if the obstacles were
removed. The response indicates a high proportion of the males 64.37
don't carpool because their work hours vary or they use the car for work
during the day. Only 4.1% of the sample indicated that they just didn't
want to carpool. Results for Question #6 are presented in Table 21.

TABLE 21. REASONS FOR NOT CARPOOLING

REASON MALES (%) FEMALES (%) TOTAL
DON'T WANT TO 3.3 5.7 4.1
WORK HOURS VARY 24.3 32.7 27.0
USE CAR FOR WORK 40.0 14.1 31.8
INCONVENIENT 10.4 14.8 11.8
NOBODY TO POOL WITH 10.7 22.8 14.6
OTHER 11.3 9.9 10.8
SAMPLE SIZE 568 263 831
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TABLE 23. CARPOOL LIFE SPAN

# OF YEARS MALES (%) FEMALES (%) TOTAL (%)
0 TO 6 MO. 12.9 23.9 17.3
6 MO. TO 1 YR. 11.1 23.9 16.2
1 TO 3 YRS. 28.8 26.1 27.7
MORE THAN 3 YRS. 47.2 26.1 38.8
SAMPLE SIZE 271 180 451

Reasons given for carpooling, in response to Question #9 were primarily
for convenience and to save money. The male/female distribution followed
the driver/passenger response distribution, due to the preponderance of
male drivers in the sample shown in Table 24.

Carpool lifespan did not appear to influence the reason distribution, how-
ever, there were a disporportionate (higher) number of responses to ''save
energy' among the newest (0-6 mo.) carpoolers. Trip length was also not a
significant variable affecting this sample response.

T*BLE 24. REASONS FOR CARPOOLING

REASON GIVEN DRIVERS (%) PASSENGERS (%) TOTAL (%)
SAVE ENERGY 5.2 5.3 5.2
SAVE MONEY 41.1 35.9 38.4
CONVENIENCE 37.0 47.8 42.6
HAVE TO 3.6 5.3 4.5
OTHER 13.0 5.7 9.2
SAMPLE SIZE 192 209 401

27



Question #10a & 10b were posed to determine if the preferential treatment
of carpools had any influer 2 on carpool formation or if transit patrons
were drawn to autos. The 1 :ponses indicate a very minimal effect in both
cases. There was a small increase in ¢-rpooling but not enough to measur-
ably affect traffic flow. The response¢ to Question 10b was very low, indi-
cating people may have missed reading i.. Only 180 of about 732 carpoolers
responded, therefore the 147 response indicating they quit riding the bus
to join a carpool because of the preferential treatment is highly suspect.

TABLE 25. CHANGES DUE TO PROJECT

ACTION DRIVERS (%) PASSENGERS (%) TOTAL (%)
STARTED NEW POOL 0.5 0.5 0.5
ADDED TO EXISTING POOL 1.0 4.5 2.9
MADE NO CHANGE 98.5 95.1 96.7
SAMPLE SIZE 195 223 418

TABLE 26. TRANSIT DIVERSION

ACTIONS TAKEN

DRIVERS (%)

PASSENGERS (%)

TOTAL (%)

QUIT USING BUS 9.9 19.1 14.4
DIDN'T QUIT USING BUS 90.1 80.9 85.6
SAMPLE SIZE 91 89 180

Questions #11 and #12 were asked to ascertain user and non-user reaction

to the actual use of the bypass route and ramp. It was known that the by-
pass maneuver would be out of the way for traffic using 4th Avenue or com-
ing from the east side of downtown Minneapolis. As it turned out, there
were a significant number who didn't know about the project despite initial
publicity and advertising, trailblazing in downt. __ Minneapolis and fre-
quent followup publicity.
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TABLE ?7

REASONS FOR NOT USING BYPASS RAMP

REASON GIVEN

#

%

DIDN'T KNOW ABOUT IT 177 33.8
INCONVENIENT 154 29.4
NO TIME SAVED 88 16.8
COULDN'T FIND IT 19 1.9
OTHER 9 18.0
SAMPLE SIZE 523 99.9

Those carpoolers who did use the Grant Street Bypass ramp were generally
satisfied with the convenience, safety and time savings.
however as indicated in Table 28, that were not satisfied and felt the
operation was unsafe, inconvenient and/or took longer.

There were those

TABLE 28. BYPASS RAMP USER REACTIONS
FACTORS CONSIDERED DRIVERS (%) PASSENGERS (%) TOTAL (%)

a) | INCONVENIENCE 17.6 4.9 11.2
OK 31.4 10.7 21.6
CONVENIENT 51.0 84.5 67.8
SAMPLE SIZE 102 103 205

b) | SAVED TIME 63.9 90.5 77.7
SAME TIME 22.7 9.5 15.8
LOST TIME 13.4 0 6.4
SAMPLE SIZE 97 105 202

c) | SAFE 64.4 82.0 73.7
OK 27.8 17.0 22.1
UNSAFE 2.8 1.0 4.2
SAMPLE SIZE 90 100 190
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Since the operational success of the bypass ramp preferential treatment
policy for carpoolers does and in future systems will require voluntary
acceptance of the concept, Question #13 was posed to ascertain auto user
reaction. The results, TABLE 29, show that the majority of the auto
users favor giving preferential treatment to express buses, vanpools and
carpools of 3 or more people but not to carpools of 2 people. The car-
pool of 2 or more people case received the greatest proportion of 'maybe"
replies or no answers indicating a high degree of uncertainty. The
express bus priority issue was enthusiastically endorsed by 39% of those
who expressed an opinion.

TABLE 29. AUTO USER REACTION TO PREFERENTTIAL TREATMENT

OPINION CARPOOLS CARPOOLS
REPLY (%) EXPl 3S BUS VANPOOLS 3H 24
ABSOLUTE NO 8.1 9.1 10.2 13.9
NO 5.5 10.3 14.5 28.0
MAYBE 7.0 13.8 14.7 20.7
YES 37.4 34.1 32.1 17.0
ABSOLUTE YES 36.4 24.1 20.5 9.3
NO ANSWER 5.6 8.6 8.1 11.2
SAMPLE SIZE 1955 1955 1955 , 1955

Among those expressing « inic ;, there were slight differences of opinion.
Generally, carpoolers, passengers, females and non-work trip people were
more positive in their accept ice of preferential treatment.
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TABLE 30

PREFERENTIAL TREATMENT FOR EXPRESS BUSES

% CAR- NON-CAR WORK  hORK
RESPONSE | DRIVERS /PASSENGER§ POOLERS POOLERS MALES FEMALES | TRIPS TRIPS
ABS. NO | 10.2 5.5 7.3 11.2 10.2 7.5 9.4 6.1
NO 6.4 3.7 5.8 5.9 5.3 7.0 5.9 5.4
MAYBE 8.0 A 6.7 8.0 6.7 9.0 7.2 8.0
YES 39.7 44 .0 39.7 41.4 40.9  39.9 | 40.5  36.6
ABS. YES| 35.6 42.5 40.5 33.5 36.8  36.6 | 36.9  43.9

SAMPLE 1153 273 686 741 972 456 1421 424
STZE
TABLE 31. PREFERENTIAL TREATMENT FOR VANPOOLS
NON-

%) CAR NON-CAR WORK  10RK
RESPONSE | DRIVERS /PASSENGERY POOLERS POOLERS | MALES FEMALES | TRIPS  7pyps
ABS. NO | 11.9 6.7 8.2 13.4 11.5 9.5 | 10.9 6.4
NO 12.5 8.2 9.4 13.8 11.2  12.4 | 11.6  10.1
MAYBE 15.8 12.7 14.2 16.2 15.0 15.8 | 15.1  15.1

YES 37.0 36.6 36.4 37.4 37.6  35.5 | 36.9  38.8
ABS.YES| 22.8 35.8 31.8 19.2 2%.6  26.7 | 25.4  29.6
:ﬁ?gLE 1119 268 670 717 946 42 | 1382 405
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CONCLUSIONS

Carpool Formation

The provision of preferential treatment for carpool vehicles did not re-
sult in a measurable increase in the number of carpools using the TH 65
route from downtown Minneapolis. The delays encountered at the metered
entrance ramps were not great enough to induce many carpoolers to divert
to the bypass nor to form new carpools so they could use the ramp. Pri-
mary use of the bypass ramp was by previously existing carpoolers who
found it convenient to divert.

Non-User Acceptance of Preferential Treatment

Non-carpoolers expressed some disfavor with the preferential treatment of
carpoolers but did not react by violating either the bypass ramps or the
ramp meter signals to any great extent because of it. The violation rate
increases are most likely due to general delay increases caused by growth
in system demand.

Carpooler Use of Other Bypass Ramps

Although a significant number of survey respondents requested or suggested
that carpoolers be permitted to use the other ramps also, they did not
begin doing so. Violation rates did increase, however, the overall viola-
tion problem is not severe. The compliance has been helped by enforcement
by State Patrol officers as their duties permitted. Concentrated efforts
were applied only in response to specific requests.

Traffic Pattern and Condition Changes
Changes in volume and patterns due to the demonstration were minor, con-
sisting of diversion of about 70 vehicles from the two metered ramps

during the peak period. Other changes if any, were due either to seasonal
variation or to changes in control strategies for the metering system.

Project Result Implications

The lack of response to this preferential treatment project can be attri-
buted to a lack of incentive. For many of the potential carpoolers there
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are no acceptable alternative control strategies at the TH 65 entrances
that would provide the time benefit incentive needed to induce a signi-
ficant number of new carpools. Imposition of additional delay at the
entrance meters would serve only to c—zate congestion and related air
quality problems downt« and further erode the auto user compliance

to the controls.

The fact that this priority treatment operation was an apparent failure
with respect to formation of new carpools while similar demor trations
in other cities have been apparent successes serves to point .uat the
need for a case by case analysis of potential applications. A blanket
policy to provide prefer¢ tial treatment at every metered ramp then is
clearly unworkable. ©Not only are there instances of practical or physi-
cal undesireability, there are instances where the market does not exist.

The data here suggest 1 it the probably potential market for carpool pro-
motion efforts on TH 65 is small, only 247 of current non-poolers and
just 8% of all peak period r¢ te users. Complete capture of this poten-
tial could result in an occupancy rate of 1.5 people per auto or 1.55
during the peak hour. Reaching these non-poolers in specific, targe.od
programs may be more ei 2ctive than was this generally applied treatment.
In any event, attainment of * e 1.5 occupancy rate is not probable with-
out major changes in fuel availability or other restrictive measures.

Whi  there is a high level of auto user support for the preferential
trearment concept, the acceptance is not universal. This fact must be
remembered in future concept applications since user support is critical
to control system success. It may be necessary to regulate priority
treatment to an incide: al rather than a primary thrust in achieving
increased occupancy le 1s.

L.ace there were no ch ges in traffic parameters due to this demonstra-
tion, there are no cal 1lable benefits due to reduced fuel consumption,
delay, etc. These same criterion must be applied in future considerations
of potential preferential treatment applications with respect to existing
carpools since benefits due to induced carpooling will be too highly
speculative.
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APPENDIX A

Statistical Analysis of Evaluation Measures

For this study several measures of effectiveness were sampled both
before and after and statistically tested for significant differences.
The following notation is used:
Xi = mean of sample i
2
Si" = variance of sample i
Si = standard deviation of sample i
S%i = standard error of the mean of sample i
Ni = sample size of sample i
t = students 't"

Equations used:

Egn. 1 Variance of proportion

S,z =P; (I-P;) P = Portion

Eqn. 2 Variance of ungrouped data
S =N; (2XA) - (2 X,)?
Ni (N. - I)

Eqn, 3 Variance of grouped data
S 2z 2 N(ZfiYZ)-(ZfiY)2>
' N(N-1)

where fi = the class frequency
Y = the deviation of the class

In class interval units from an assumed mean,\J = the width of class
interval.
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Eqn. & St 1dard error of the mean of sample

Sz, = S /N

Eqn. 5 8t idard error of the product of two or more
me 1S.
Y = (X)) (Xz)....... (X4)

55 = \[(Xe)2... (X (Sg, 2] +[(RP ()2 (%, )% (55, 2] ...

[0 ? (85, ]

Eqn. 6 St lents "t"
_ Slz (N|-|)+822(N2—|)
(6a) Sc = \{ (N|-|)+(N2-|)

N, + N,
(6B) Sy4= S¢ _N._N;

(6C) t X'_—_X_z
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Eqn. 7 Standard error of difference between two means.,

Sy= |(Sg,J*+ (Sg,f

Eqn. 8 Significance of change in standard deviations.
Ba) Y = Lo (S, /sz)=LVU(S|)—j”U(Sg)
(8) Sy = d-'- ( I + | )
2 \(N,=1) " (N,=1)

(8C) 1If Y — ¢t (S3) >0, the difference
in standard deviations is significant

Standard deviation of sample

S; = Siz
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Summ 'y Data Collection and Analysis

Measure
A Volume
B Vehicle Occupancy
Bl Vehicle Loadings
B2 People Loadings
c Vehicle Classification
D Queue Lengths
E Meter Cycle Lengths
F Violations
G Passenger Volumes
H Average Ramp Delay/Veh
I Total Ramp Delay Vehicle Hours
J Total Ramp Delay People Hours

Method Equ

tained By U

Computer & Tube Counts 2

Man il Counts 3

" 1

" 1

t 1

" 2

C aputer 2
Computer & Manual Counts 17
AxBxC 57
D x E 57
Bl x HxAxC 57
IxB 57
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APPENDIX B

TREND DATA

The following trend data figures are taken from reference 2, page 11,

"Auto Occupancy Parameter Variations'.

Traffic Management System files.
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FIGURE 2, Comparison of Occupancy Parsmeters by Season by Year
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FIGURE 3, Morning Peak Occupancy Parameter Trends
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