CITY OF LODI COUNCIL COMMUNICATION

AGENDA TITLE:  Discuss Almond North Residential Deveiopmen‘t as per Council’s Request
at the October 1, 2003 meeting

MEETING DATE:  Oclober 15, 2003

PREPARED BY:  Community Development Director
Public Works Director

RECOMMENDED ACTION: Receive and File.

BACKGROUND INFORMATION: At the October 1% City Council meeting, several people
spoke in opposition to a development proposal by
Kirst Development on Almond Drive.

in 1984, Concord Development received approval to construct 100 homes on the vacant
property north of Almond Drive and east of Stockiton Street. In 1998, the allocations were
expired by the City Council due to inactivity. In 2002, Concord Development returmed with a
new plan that did not include the two parcels owned by the Ruhl family. That plan was
approved and allocated. As shown, pursuant fo city requirement, a conceptual street layout was
included for the Ruhl property to ensure neighborhood connectivity.

In May 2003, Kirst Development submitted a development plan for the property he purchased
from Mrs. Ruhl. The plan encompasses 28 lots and 34 units (12 duplexes on the comer lots).
The difference between the previous plan and the Kirst proposal was the location of
Cherrywood Way connecting to Almond Drive and the use of duplex units on the corner iots.

DISCUSSION: At the City Council meeting, a number of comments were made that will be
responded to as follows:

Growth E\ﬁanag@m@nt Development Plan Approval:  The Planning Commission met on
September 24" to consider 8 different projects, one of which was the Kirst proposal. After
considerable public input, the Planning Commission voted 5-1 to approve the development plan
and recommend the 34 allocations. The one vote in opposition actually wanied a higher density
project on the site. The appeal period for Planning Commission actions is 5 days. The appeal
process is clearly stated on the front of the Planning Commission Agenda. Once the appeal
period has expired, no further action by the Cily is allowed. Therefore, the Council cannot
change the design of this project.

Fuel Tank: It was asserted that ground contamination had occurred on the Ruhl property. In
fact, no contamination has been found. The Rubhls did have an above-ground agriculiural diesel
tank, but it was removed prior to the sale to Mr. Kirst, and an investigation around the tank
tocation found no leakage.
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Duplexes within the Development: The Kirst proposal includes duplex units on corner lots. The
ability to develop that type of unit is aliowed by right within the R-2 single-family zone. This is
the designation that was placed on the property when it was annexed into the City in 1992, The
ability to have duplex units dates back in the Zoning Ordinance prior to 1965, In fact, the
Noma Ranch Development, built in the mid 1980°s immediately to the east of the Kirst proposal,
includes duplex units on all 23 corner lots. It is staff's and the Planning Commission’s. opinion
that this provides good planning, more efficient utilization of land and more opportunities for
families to find housing in Lodi.

Almond Drive Traffic: Almond Drive is 44 feet wide between the curbs in a 60-foot right-of-way
and is classified as a "Minor Coliector” street. This classification is a result of the physical
location of the street — a straight link between Cherokee Lane and Stockton Street — as it was in
the County before it was annexed, and the fact that it collects traffic from the adjacent
neighborhoods. The City's design standards provide for a traffic volume range of 4,000 to
10,000 vehicles per day (vpd) on minor collectors. The current volume on Almond Drive is just
under 4,000 vpd. The posted speed limit is 30 mph, and the actual average and “85"
percentiie” speeds are approximately 32/38.5 mph, respectively. Additional counts are being
conducted and will be presented at the Council meeting. These figures are similar o many
other residential minor collectors such as Tokay Street, Vine Street and Mills Avenue, City
traffic volumes are shown on Exhibit C.

The neighborhoods served by Almond Drive are shown on Exhibit . The design of
neighborhood streets attempts to minimize traffic volumes on local residential streets and
provide multiple access points to adjacent collector streeis. The design of the street layout in
this area is constrained by a number of factors:

e indusirial development on the west side of Stockton Street — This had led to reverse
frontage lots on the east side of Stockion Street and a minimal number of streets
accessing Stockton Street to keep noise levels down in the neighborhood.

o Limited Ketleman Lane access — The only street connecting to Kettleman Lane is
Academy Street, located at the far east end of the neighborhood. With the Highway 12
median consiruction, Academy Street access will be limited to right turms.,

= No Cherokee Lane access — Given pre-existing development on Cherokee Lane, there is
no opportunity for neighborhood streets 1o connect to the east.

As part of the planning for the Almondwood Estates project currently under construction,

Elgin Drive will be extended to Stockton Street, as well as a new street connecting to

Almond Drive near Stockton Street. At the time of approval, the developer asked to eliminate
the Almond Drive connection, offering that it could be made with the next development to the
east (now called Almond North). Staff felt both were necessary, and the Planning Commission
approved the map with the Almond Drive connection. We also note that we require developers
to submit a potential street layout tor adiacent properties to assure that we are not leaving an
adjacent property with a difficult-to-develop situation and to plan adequate access. While the
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developer may have indicated a cul-de-sac for the Planning Commission, it was for the purpose
of indicating a potential development layout, and as noted above, the desire for a street
connection was discussed.

Past requests for traffic-related service on Almond Drive have focused on truck traffic and
parking/sight-distance issues. In response to these requests, the street has a number of
no-parking zones and trucks over 2 axles are prohibited.

The Almond North project (34 units) will generate approximately 316 vehicles per day, well less
than 10% of the traffic on Almond Drive, even if gll the traffic used that street. Staff will present
additional traffic volume information at the meeting.

Stop signs as speed control devices: Staff is providing background information on our often
repeated statement that stop signs are not an effective speed control device. As we indicated,
numerous studies support this statement. Attached are:

s Exhibit £ ~ A recent analysis of over 70 technical papers on the subject.

s Exhibits F thru | — Four specific studies on the subject from 1976 through 1994.

+ Exhibit J — Copy of a staff report to the Council in 1988 in which we tested a specific
location in Lodi and found a slight increase in speeds following installation of an
unneeded stop sign.

FUNDING: None required

Respeactiully Submitted,

"
. M\\\ &&;@f ’%@d@j .

==

|

Konradt Bartlam " Richard C. Prima, Jr.
Community Development Director Pubiic Works Director
KB/RCPAwW

Attachments

Exhibit "A" Almond Wood Estates Develgpment Plan (Concord Development/KB Home)
Exhibit "B Almond North Development Plan {Kirst)

Exhibit “C7 City traffic volumes

Exhibit ‘0" Neighborhoods served by Almaond Drive

Exhibit "E" Analysis of technical papers

Exhibit “F" thru 1" Specific studies on the subject from 1876 through 1994

Exhibit *J" Copy of staff report to Council in 1888
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Multi-way Stops - The Research Shows the MUTCD is Correct Daga 1 nf 1}
Exhibit E
Multi-way Stops - The Research Shows the MUTCD is Correct!

W. Martin Bretherton Jr., P.E.(M)

Abstract

This paper reviewed over 70 technical papers covering all-way stops (or multi-way stops) and their
success and failere as traffic control devices in residential areas. This study is the most comprehensive
found on mudii-way stop signs

The study looked at how multi-way stop signs have been used as traffic calming measures to control
speed. There have been 23 hypotheses studied using multi-way stop as speed control. The research found

an additional 9 hypotheses studied showing the effect multi way stops have on other traffic engineering
problems.

The research found that, overwhelmingly, multi-way stop signs do NOT control speed excepr under very
{imited conditions. The research shows that the concerns about unwarranted stop signs are well founded.

Introduction

Many elected officials, citizens and some traffic engineering professionals feel that multi-way stop signs
should be used as traffic calming devices. Many times unwarranted stop signs are installed to control
raffic. The Manual on Uniform Traffic Control Devices (MUTCD)(16) describes warrants for installing
multi-way stop signs. However, it does not describe many of the problems caused by the installation of

unwarranted stop signs. These problems include concerns like liability issues, traffic noise, automiobile
pollution. traffic enforcement and driver behavior.

This paper is a result of searching over 70 technical papers about multi-way stop signs. The study
concentrated on their use as traffic calming devices and their relative effectiveness in controlling speeds
1n residential neighborhoods. The references found 23 hypotheses on their relative effectiveness as traffic
calming devices. One study analyzed the economic cost of installing a multi-way stop at an intersection.
The reference search also found 9 hypotheses about traffic operations on residential streets.

The literature search found 85 papers on the subject of multi-way stops. There are probably many more
references available on this very popular subject. The seventy-one references are shown in Appendix A.
There was a problem finding the 14 papers found in literature searches. The 14 papers are listed in
Appendix B for information only. Most of the papers were from old sources and are probably out of print.

A summary of the articles found the following information about the effectiveness of multi-way stop
signs and other solutions to controlling speeds in residential neighborhoods.

o

http/fwww ei.troy mius/TrafficEngineering/Multiway htm 10/02/2003
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FR—

. Multi-way stops do not control speeds. Twenty-two papers were cited for these findings. ( Reference 1,2,
FO8,10, 12,13, 14,15, 16,17, 19, 20,39, 43, 46, 51, 35, 62, 63, 64, 66 and 70),

2. Stop compliance is poor at unwarranted multi-way stop signs. Unwarranted stop signs means they do
not meet the warrants of the MUTCD. This is based on the drivers feeling that the signs have no traffic
control purpose. There 1s little reason to yield the right-of ~way because there are usually no vehicles on

the minor street. Nineteen references found this to be their finding. ( Reference 7, 8, 10, 12, 13, 14, 15, 17, 19, 20,
39,45, 46, 37, 35, 61,62, 63 and 64 .

3. Before-Afier studies show multi-way stop signs do not reduce speeds on residential streets. Nineteen
references found this to be their finding. (Reference 19 {1 study), 55 (3 studies). 60 (8 studies) and 645 studies)),

4, Unwarranted multi-way stops ingreased speed some distance from intersections. The studies
hypothesizing that motorists are making up the time theyv lost at the "unnecessarv" stop sign. Fifteen
references tound this to be their finding.( Reference 1.2, 7, 8, 10, 13, 14, 17, 19, 20,39, 45,46, 51, 55, 70 and 71).

5. Multi-way stop signs have high operating costs based on vehicle operating costs, vehicular travel times,
fuel consumption and increased vehicle emissions. Fifteen references found this to be their finding.
{Reference 3,4, 7,8, 10, 14, 15, 17,43, 55 61,62, 63, 67 and G8).

6. Safety of pedestrians is decreased at unwarranted multi-way stops, especially small children. It seems
that pedestrians expect vehicles to stop at the stop signs but many vehicles have gotien in the habit of

running the "unnecessary” stop sign. Thirteen references found this to be their finding. (References 7, 8, 10,
13, 04, 13, 17, 19,20, 45, 51, 55 and 63).

7. Citizens feel "safer” in communities "positively controlled” by stop signs. Postitively controlled is
meant to infer that the streets are controlled by unwarranted stop signs. Homeowners on the residential

collector feel safer on a 'calmed’ street. Seven references found this to be their finding. (Reference 6, 14, 18,
20, 51, 38 and 66}

Hyvpothesis twelve (below) [ists five references that dispute the results of these studies.

8. Speeding problems on residential streets are associated with" through" traffic. Frequently homeowners
feel the problem is created by 'outsiders’. Many times the problem 1s the person complaining or their
neighbor, Five references found this to be their {inding. (References 2, 15, 43, 51 and 55).

9. Unwarranted multi-way stops may present potential Hability problems for undocumented exceptions to
accepted warrants. Local jurisdictions feel they may be incurring higher liability exposure by 'vielating'
the MUTCD, Many times the unwarranted stop signs are installed without a warrant study or some
documentation. Cited by six references. (Reference 7, 9, 19, 46, 62 and 65).

10, Stop signs increase noise in the vicinity of an intersection. The noise is created by the vehicle braking
notse at the intersection and the cars accelerating up to speed. The noise is created by the engine exhaust,
brake, tire and agrodynamic noises, Cited by {ive references. (Reference 14, 17, 20, 43, 55).

L1, Cost of instaliing multi-way stops are low but enforcement costs are prohibitive. many communities

do not have the resources to effectively enforce compliance with the stop signs. Five references found this
to be their finding. {(Reference 1, 10, 45, 51, 55).

12. Stop signs do not significantly change safety of intersection. Stop signs are installed with the hope

they will make the infersection and neighborhood safer. Cited by five references. (Reference 53, 60, 61, 62,
63).

http://www . el.troy.mius/TrafficEngineering/Multiway htm 10/02/2003
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Hypothesis seven (above} lists seven references that dispute the results of these studies.

13, Unwarranted multi-way stops have been successfully removed with public support and result in
improved compliance at justified stop signs. Cited by three references. (Reference 8, 10, 12).

14, Unwarranted multi-way stops reduce accidents in cities with intersection sight distance problems and
at intersections with parked cars that restrict sight distance. The stop signs are unwarranted based on
volurne and may not quite meet the accident threshold. Cited by three references. (Reference 6, 18, 58).

15, Citizens feel stop signs should be installed at locations based on traffic engineering studies. Some

wmeowners realize the importance of installing 'needed’ stop signs. Cited by two references. (References
6,573

LA
i

16. Multi-way stops can reduce cut-through traffic volume if many intersections along the road are
controlied by stop signs. If enough stop signs are installed on a residential or collector street motorists
may go another way because of the inconvenience of having to start and stop at so many intersections.
This includes the many drivers that will not stop but slowly "cruise’ through the stop signs. This driving
behavior has been nicknamed the 'California cruise’. Cited by two references. (Reference 14, 61).

17. Placement of unwarranted stop signs in violation of Georgia State Law 32-6-50 (a) (b) (¢). This study
was conducted using Georgia law. Georgia law requires local governments to install all traffic controls

devices in accordance with the MUTCD. This is probably similar to traffic signing laws in other states.
Cited by two references. (Reference 19, 62).

18, Special police enforcement of multi-way stop signs has limited effectiveness. This has been called the

'hatlo' effect. Dirivers will obey the 'unreasonable’ laws as long as a policemen is visible. Cited by two
references. (Reference 39. 46).

19, Drstrict judge orders removal of stop signs not installed in compliance with city ordinance. Judges
have ordered the removal of 'unnecessary’ stop signs. The problem begins when the traffic engineer and/or
elected officials are asked to consider their intersection a 'special case’. This creates a precedent and
results in a proliferation of 'special case’ all-way stop signs. Cited by two references. (Reference 39, 62).

20. Some jurisdictions have created warrants for multi-way stops that are easier o meet than MUTCD.
The jurisdiction feel that the MUTCD warrants are too difficult to meet in residential areas. The reduced
warrants are usually created to please elected officials. Cited by two references. (Reference 61 and 70).

21. Citizens perceive stop signs are effective as speed control devices because traffic "slows” at stop sign.

If evervbody obeved the traffic laws, stop signs would reduce speeds on residential streets. Cited by one
reference. (Reference 55).

22, Removal of multi-way stop signs does not change speeds but they are slightly lower without the stop
signs. This study findings support the drivers behavior referenced in item #4, speed increases when
unwarranied stop signs are installed. Speed decreases when the stop signs were removed! Cited by one
reference. (Reference 643,

23, Multi-way stops degrade air quality and increase CO, HC, and Nox, All the starting and stopping at
the intersection is bad for air quality. Cited by one reference. (Reference 68).

hitp:/fwww el tfroy.mius/TrafficEngineering/Multiway htm 10/02/2003
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Speed Control Issues

24, There area many ways to "calm" traffic. Cited by twenty-two references. (Reference |

, 14,20, 32, 33, 34,
33,36, 37, 38, 40,41,42, 44, 43, 46,47, 48, 30, 51, 53 and 66).

They include:

{a) Traffic Chokers (f) Sidewalks and Other Pedestrian Selutions
(b)y Traffic Diverters (g Neighborhood Street Design

(¢) Speed Humps (h) On-Street Parking

() Roundabouts (i) One Way Streets

() Neighborhood Speed Watch (3) Street Narrowing

25, Other possible solutions to residential speed. Most speeding is by residents - Neighborhood Speed

Watch Programs may work. This program works by using the principle of 'peer' pressure. Cited by seven
references. (Reference 2, 30, 31, 36, 42, 48 and 53).

26. Reduced Speed limits are not effective at slowing traffic. Motorists do not drive by the number on the

signs, they travel a safe speed based on the geometrics of the roadway. Cited by five references. (Reference
1. ”G 39, 46 and 69).

27. Local streets should be designed to discourage excessive speeds. The most effective way to slow

down traffic on residential streets is to design them for slow speeds. Cited by two references. (Reférence 43,
2.

28, Speeding on residential streets is a seasonal problem. This is a myth. The problem of speeding is not
seasonal, 1t's just that homeowners only see the problem in "pleasant’ weather. That's the time they spend
in there front vard or walking the neighborhood. Cited by one reference. (Reference 2).

29, Speed variance and accident frequency are directly related. The safest speed for a road is the speed

that most of the drivers feel safest driving. This speed creates the lowest variance and the safest road.
Cited by one reference. (Reference 47),

30. The accident involvement rate is lowest at the 85th percentile speed. The 85th percentile speed is the
speed that most drivers feel comfortable driving. The lowest variance is usually from the 85th percentile
speed and the 10 mph less. Cited by one reference. (Reference 47).

31. Psycho-perceptive transverse pavement markings are not effective at reducing the 85th percentile
speed but do reduce the highest speed percentile by 5 MPH. Cited by one reference. (Reference 47),

32. The safest residential streets would be short (0.20 miles) non-continuous sireets that are 26 to 30 feet

from curb to curb width, The short streets make it difficult of drivers to get up to speed. Cited by one
reference, (Reference 52).

http:/Awww.chtroy.mius/TrafficEngineering/Multiway him 10/02/2003
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Economics of Multi-Way Stop Siens

Studies have found that installing unwarranted stop signs increases operating costs for the traveling

public. The operating costs involve vehicle operating costs, costs for increased delay and travel time, cost
to enforce signs, and costs for fines and increases in lnsurance premiums.

The total costs are as {ollows (Reference 55):

Operating Costs (1990) $ 111,73 vear
{$.04291/Stop)

Delay & Travel Costs (1990) § 88,556 /vear
($.03401/510p)

Enforcement Costs (1990 § 837/vear
Cost of Fines (19 per vear) $ 1,045/year
Cost of 2 stop signs (1990) $ 280

Costs of inereased Insurance (1990)  §7,606/vear

Total (1998)  $210,061/vear/intersection

The cost to install two stops signs is $280. The cost to the traveling public is $210,061 (1990) peryear in
operating costs. This cost is based on about 8,000 vehicles entering the intersection per day.

Another study (62) found that the average annual road user cost increased by $2,402.92 (1988 cost) per
intersection when converting from two to four way stop signs for low volume intersections.

Summary of Stop Signs as Speed Control Devices

Researchers found that multi-way stop signs do not control speed. In analyzing the 23 hypotheses for
multi-way stop signs, five were favorable and 18 were unfavorable toward installing unwarranted all-way
stop signs. The Chicago study (6) was the only research paper that showed factual support for
"unwarranted” multi-way stop signs. They were found to be effective at reducing accidents at
intersections that have sight distance problems and on-street parking.

It is tnteresting to note that residential speeding problems and multi-way stop sign requests date back to
1930 (63). The profession still has not "solved” this perception problem.

Summary of Economic Analysis

Benefits to control speeds by installing multi-way stop signs are perceived rather than actual and the costs

-
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for the driving public are far greater than any benefits derived from the installation of the multi-way stop
signs.

W. Martin Bretherton Jr., P.E.

Chief Engineer, Trafhic Studies Section
Gwinnett County Department of Transportation
75 Langley Drive

Lawrenceville., Georgia 30045

770-822-7412

brethema(@co.gwinnett. ga.us

Appendix A
Heferences used in Research of Multi-Way Stop Signs

1. Gerald L. Ullman, "Neighborhood Speed Control - U.S. Practices”, ITE Compendium of Technical
Papers, 1996, pages 111- 1185,

2. Richard I. Beaubein, "Controlling Speeds on Residential Streets”, [TE Journal, April 1989, pages 37-
39,

3.4 Way Stop Signs Cut Accident Rate 58% at Rural Intersections”, ITE Jowrnal, November 1984, pages
23-24,

4. Michael Kyte & Joseph Marek, "Collecting Traffic Data at All-Way Stop Controlled

Intersections”. ITE Journal, April 1989, pages 33-36,

5. Chan. Flynn & Stocker, "Volume Delay Relationship at Four Way Stop Controlled

6. La Plante and Kripidlowkdki, "Stop Sign Warrants: Time for Change”, ITE Joumnal, October 1992,
pages 23-29.

1921, T
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9. Gary Moore,"Gwinnett County Legal Opinions on Unwarranted Multi-Way Stops®,

Nlarch 60,1990,

10. Chadda and Carter, " The Changing Role of Muiti-Way Stop Control”, [TE

Research Record 1068. pages 103-107.

12, "Indiana Suggests Ways to Halt Stop Sign Misuse", Transafety Reporter, February 1989, page 7.

1978.

14, "State of the Art: Residential Traffic Management”, US DOT, FHWA/RD-80/092, December 1980,
pages 63-63, 22-13.

13, Dick Williams, "A New Direction for Traffic Dispute”, Atlanta Journal, January 14, 1988, Section E,
page 1.

16, “Warrants for Multi-Way Stop Signs” (2B-6), Manual on Uniform Traffic Control Devices, US DOT,
FHWA. pages 2B-3 10 2B-4,

17. "Stop and Yield Sign Coatrol”, Trallic Control Devices Handbook, US DOT, FHWA, 1983, pages 2-
14 t0 2-16.

[8. La Pante & Kropidlowdkd, "Stop Sign Warrants ", Presented at ITE Conference, San Diego, CA,
September 18, 1989,

19, Walt Rekuc, "Traffic Engineering Study of Multi-Way Stop Signs”. City of Roswell,

February 15, 1988,

20, Homburger, etal, Residential Street Design and Traffic Control, ITE, Washington, DC, 1989,

21, Speed Zone Guidelines, ITE, Washington, DC, 1993,

22, A Policy on Geometric Design of Highwavs and Streets, AASHTO, Washington, DC, 1994,

23. AJ. Baliard, "Efforts to Control Speeds on Residential Collector Streets”, ITE

Compendiyn of Technical Papers, 1990, pages 445-448,

24. C.E. Walter, "Suburban Residential Traffic Calming", ITE Compendium of Technical Papers. 1994,
pages 445-448.

25. K.L. Gonzalez, " Neighborhood Traffic Conirol: Bellevue's Approach”, ITE Journal, Vol. 43, No.5,
May 1993, pages 43-45.
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26. Brian Kanely & B.E. Ferris, "Traffic Diverter's for Residential Traffic Control - The Gainesville
Experience”, ITE Compendium of Technical Papers, 1985, pages 72-76.

27. Marshall Elizer, "Guidelines for the Design and Application of Speed Humps”, ITE

Compendium of Technical Papers, 1993, pages 11-15,

28. T. Mazella & D. Godfrey, "Building and Testing a Customer Responsive Neighborhood Traffic
Control Program”, ITE Compendium of Technical Papers, 1993, pages 75-79.

29. WM. Bretherton and J.E. Womble, "Neighborhood Traffic Management Program", ITE Compendium
of Technical Papers, 1992, pages 398-401.

30, LE. Womble, "Neighborhood Speed Watch: Another Weapon in the Residential Speed
Control Arsenal”, ITE Journal, Vol. 60, No. 2, February 1990, pages 1- 17.
31. Michael Wallwork, "Traffic Calming”, The Genesis Group, unpublished.

32. Doug Lemov, "Calming Traffic”, Governing, August 1996, pages 23-27.

33. Michael Wallwork, "Traffic Calming", The Traffic Safetv Toolbox, ITE, Washington, DC, 1993,
pages 234-245.

34. Ransford 8. MeCourt, Neighborhood Traffic Management Survey, ITE District 6, Technical Chair,
unpublished, June 3, 1996.

35, Halbert, etal, "Implementation of Residential Traffic Control Program in the City of San Diego”,
District 6 Meeting, July 1993,

36. Anton Dahlerbrush, "Speed Humps & Implementation and Impact on Residential Traffic Control™,
City of Beverly Hills. California, District 6 Meeting, July 1993.

37. Fivoz Vohra, "Modesto Speed Hump Experience”, District 6, ITE Meeting. July 1993,

38. Patricia Noves, "Evaluation of Traditional Speed Reduction in Residential Area”,

District 6 ITE Meeting. July 19935,

39. Cynthia L. Hoyle, Traffic Calming, American Planning Association, Report No 456, July 1995,
40. Sam Yager, Use of Roundabouts, ITE Technical Council Committee, 5B- 17,
Washington, DC, February 1992,

41. Guidelines for Residential Subdivision Street Design, ITE, Washington, DC, 1993,

42, Residential Streets, 2nd Edition, ASCE, NAHRB & ULIL 1990.
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43, Traffic Calming, Citizens Advocating Responsible Transportation, Australia, 1989.

44, Traffic Calping n Practice, Department of Transport, etal, London, November 1994.

45. Todd Long, "The Use of Traffic Control Measures in the Prevention of Through Traffic Movement on
Residential Streets”, unpublished, Masters Thesis, Georgia Tech, September 1990,

Compendium of Technical Papers, District 6 Meeting, 1993, pages 61-66.

47. G.E. Frangos, "Howard County's Speed Control in Residential Areas Utilizing Psycho-perceptive
Traffic Controls”. 1TE Compendium of Technical Papers, 1983, pages 87-92.

48. Halbert. etal, "Implementation of Residential Traffic Contro! Program in the City of San Diego", ITE
Compendium of Technical Papers, District 6, 1993, pages 23-60.

49. Radwan & Sinha, "Gap Acceptance and Delay at Stop Controlled Intersections on Multi-Lane
Divided Highways", ITE Journal, March 1980, page 38,

30. Borstel, "Traffic Circles : Seattle's Experience”, ITE Compendium of Technical Papers,

1985, page 77.

51. D. Meier. "The Policy Adopted in Arlington County, VA, for Solving Real and Perceived Speeding
Problems on Residential Streets”, [TE Compendium of Technical Papers, 1985, page 97.

52. Jeff Clark, "High Speeds and Volumes on Residential Streets: An Analysis of PhysicalCharacteristics
as Causes in Sacramento, California”, ITE Compendium of Technical Papers, 1985, page 93.

Compendium of Technical Papers, 1985, page 82,

34, Improving Residential Street Environments, FHWA RD-81-031, 1981,

35, Carl R Dawson, Ir., "Effectiveness of Stop Signs When Instalied to Control Speeds Along Residential
Streets", Proceedings from Southern District ITE Meeting, Riclunond, Virginia, April 17, 1993.

56. Arthur R. Theil, "Let Baton Rouge's Traffic Engineers Decide Whether Signs Are Needed", State
Times, LA, August 30, 1983,

37. Gary James, "Merits Being Totally Ignored in This Instance”, Morning Advocate, Baton Rouge, LA,
July 30,1983,

58 James Thomason, "Tratfic Signs Allow Crossing”, Morning Advocate, Baton Rouge, LA, JTuly 30,

1983.

59. "City-Parish Must Move Stop Signs", Morning Advocate, Baton Rouge, LA, 1983.

60. Synthesis of Safety Research Related to Traffic Control and Roadway Elements, Vol 2, FHWA
Washington, I3, C., 19982,
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61, B.H. Cettrell, Ir.,"Using All-Way Stop Control for Residential Traffic Management",

Report No. FHWA VTRC 96-R17, Virginia Transportation Research Council, Charlottesville, Virginia,
January, 1996,

62. Eck & Diega, "Field Evaluation at Multi-Way Versus Four-Way Stop Sign Control at Low Volume

Intersections in Resldential Areas”, Transportation Research Record 1160, Washington, DC, 1988, pages
7-135,

63, Hanson, "Are There Too Many Four-Way Stops?”, Traffic Engineering, November 1937, pages 20-
272,42

64. Beaublen, "Stop Signs for Speed Control", ITE Journal, November 1976, pages 26-28.

63, Antwerp and Miller. "Control of Traffic in Residential Neighborhoods : SomeConsiderations for
Implementation”, Transportation 10, 1981, pages 35-49,

66. Lipinski, "Neighborhood Traffic Conirels”, Transportation Engineering Journal, May 1979, pages
213-221.

67. Richardson," A Delay Model for Multi-Way Stop Sign Intersections”, TransportationResearch Record
1112, Washington, DC, 1987, pages 107-114.

68. Briglin, "An Evaluation of Four-Way Stop Sign Control”, ITE Journal, August 1982,

pages 16-19.

69. Ullman and Dudek, "Effects of Reduced Speed Limits in Rapidly Developing Urban Fringe Areas”,
Transportation Research Record 1114, 1989, pages 45-33.

70. Robert Rees, "All-Way STOP Signs Installation Criteria”, Westernite, Jan-Feb 1999, Vol 53, No. 1,
pg 1-4.

71. Wes Siporski, "Stop Sign Compliance”, posting on Traffic Engineering Council List Serve, Jan 15,
1999,

Appendix B

Additional References for Multi-Way Stop Signs
Not included in Analysis - Reports not available

1. Improving Traffic Sienal Operations, ITE Report IR-081, August 1993,

N

. Kunde, " Unwarranted Stop Signs in Cities”, ITE Technical Notes, July 1982, page 12.

Lot

. "In search of Effective Speed Control”, ITE Technical Notes, December 1980, pages 12-16.
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o

"Stop Signs Do Not Control Speed”, ITE Technical Notes, July 1978, pages 6-7.

LA

C"An Evaluation of Unwarranted Stop Signs”, ITE San Francisco Bay Area, February 1979.
6. "Cost of Unnecessary Stops”, Auto Club of Missouri, Midwest Motorists, 1974.
7. Nitzel, Schatter & Mink, "Residential Traffic Control Policies and Measures”, ITE

Compendium of Technical Papers, 1988,

8. Weike and Keim. "Residential Traffic Controls”. ITE Compendium of Technical Papers, Washington
D, August 1976,

9. Landom and Buller. "The Effects on Road Noise in Residential Areas”, Watford, United Kingdom,
October 1977,

10, Wells and Jovner, "Neighborhood Automobile Restraints", Transportation Research Record 813,
1981,

11. Byrd and Stafford, "Analysis of Delay and User Costs of Unwarranted Four Way Stop Sign
Controlled Intersections”, TRR 936, Washington, D{C, 1984, pages 30-32.

12. Marconi, "Speed Control Measures in Residential Areas”, Traffic Engineering, Vol. 47, No. 3, March
1977, pages 28-30.

13. Mounce, "Driver's Compliance with Stop Sign Control at Low Volume Intersections”, TRR 808,
TRE, Washington, DC, 1981, pages 30-37.

14, Orlob, "Traffic Diversion for Better Neighborhoods", Traffic Engineering, 1TE, Vol. 45, No. 7, July
1973, pages 22-25.
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Stop Signs for Speed Control?

Eahibit F

Though they are frequenily suggesied as appropriate traffic control devices for reducing
vehicular speeds in residential areas, they are not only ineffective in this respect but
also frequently ignored, as this study shows.

By Richarg ¥. Beaubien, P.E.

City officials are frequently confronted
by cilizens demanding that stop signs be
placed oo resideptial sirects to control
speeding, These citizens arc convincsd
that stop signs will reduce speeds on
their strects, thereby enhancing the
safety of chitdren pluying near of in the
streets. City councils usually respond fa-
vorubly 1o thess requests in order to pro-
vide @ tangible sign of their concern for
public salely at a relatively low cost.
Moreover, # seems obvious Lo them also
that stop signs will reduce speeds and
promote public safety,

The Manual on Uniform {raffic Con-
frel Devices for Streeis and Highways*
states that stop signs should mol be in-
stalled for speed control. Gne argument
for this is that misuse of this traffic con-
trol device promotes luck of respect for
all traflic control devices, and nonob-
servanee of such devices s potentially
hazardous. Perhaps a more effective ar-
guiment is that stap sigas are sef eflective
in reducing speeds. Recent studies in the
Ciy ol Troy, Michigan suggest that
placing stap signs for speed contyol
tends to increase peak speeds. The stud-
ies ulso showed an alarmingly high dis-
ohedience rate for these signs. The speed
and stop sign observance studies were
made from an unmarked ¢ity car, the
former with a radar umt before and afier
the insiatiation of stap signs. The highest
spead observed for cach vehicle was the
speed recorded. The results are as fob
lows:

Anvil Drive. Anvil Drive i a collecter
siregt i u new residential area. The
sireet is approximately 006 miles Tong
and has a curved aslignment to emphas-
size its residential charscier and dis-
courage speeding. Residenis felt thas
speeding was 3 problem, however, and

18 Deparntment of Trarsporiation. Federal
Mighway  Administration,  Washington, D.C.,
19Ty

ey

stap Sign- &

Figure [

spot speed studies were conducted to de-
lerming the extent of it

The average peak speed was 24,1 miles
per hour—~a typical result for residential
sireels in Troy, Residents petitioned
ity Council, and stop signs were placed
on Anvil at Forge and Kettle Drives,
two local streets, as a result of council
action {Figure 1), Studies conducted on
Anvil between these two streets 30 days
after the stop signs were installed
shawed that the average peak speed was
24.6 mph—-or no significant difference
because of the signs.

Stop sign observance studies made at
Anvil and Keltie at the same time
showed that only 25 percent of the mo-
worisis came 1o a full stop, suggesting
that drivers don't feel that a stop is re-
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‘Fable 1. Anvil Drive

Speed Siudies

Without With
Stop Signs  Srop Sigas
Speed mph mph
Low 13 15
Average 244 24.6
85th Percentile 28 28
High 38 35

Stop Sign Observance

Percent

Mumber
Full Stop 14 25
Rolf Stop 35 64
MNo stop 6 i1
Total 55 100

quired at this intersection. Study results
are shown in Table L.

Mizgars Drive. Miagara Driveis a cof-
fecior street in 2 new residential area.
Approximately 0.4 miies long, Miagara,
tog, has & curved alignment to empha-
size its residential charscier and dis-
courags speeding. Residents in the area,
concerned about speeding, petitioned
City Council for instaliation of stop
signs on Niagara and Eagle, s local
streef (Figure 1) Spot speed studies
made to determine the extent of the
speeding problem found average peak
speed to be 23.8 mph. Stop signs were
instalied, and speed studies were con-
ducted apain 30 days afier instaliation.
With the signs in place, avetage peak
speed was 23,2 mph, indicating that the



stop signy were not effective in reducing
speeds,

Stop sign observance studies, made at
the sume time, showed that 51 pargent of
the maotorssts came to a full stop at Eagle
ard MNiggara. suggesting that about half
of them den't feel that o stop sign is
necessary ab Bagle, Study resubts are
shown i Tuble 2.

Robinwood Street. Robinwood is a
callector sireetl in an established residen-
tral arcw, 1t & about 0.5 miles long: #s
connection with ather streets provides a
centinUous route hetween Livernals and
Rochuster, both arterials. In 1964, stop
signs were placed on Robinwood at Van
Courtlang (Figure 2}, creating a three-
way inlersection, in response to cilizen
requests afler a child was killed pear the
mterseciion. The accident report in-
dicates that the child was struck by a car
poing approdamately 12 mph at 4 point
semo 130 feet wast of the intersection.
The driver was not considersd (0 be al
fault, Studies showed an averuge speed
of 24.4 mnh and thet only 26 percent of
the motorsts came to g Toll stop. The
batter indicutes thut over o penpd of
more than HEoyeurs, motorists have de-
veloped i habit of not stopping for the
signs on Robinwood at Van Courtland,
The signs were removed on i lemporary
basis and speed studies conducted 30
days fnter. The average peak spesd was
23.4 mph, so there was no sipnificant
difference in speeds after the stop signs
were removed, Study results gre shown
in Tuble 3.

Crimsop Street. Crimsan is a collector
streel in o new residential area; many
homes are stil under construction. It is
about 0.6 miles long and has o curved
alignment, Hke Anvil and Niagara.
However, speeding seemed to be a prob-
lem and residents in the area asked that
stop signs be installed on Crimson at
Crestling and on Crimson gt Lakewood
to reduce speeds {Figure 1), but they

Figure 2.
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VAN COURTLAND

Stop Siga - L

Table 2. Nagara Drive, Table 3. Robinwood Street.
Sf}ﬂi‘d SEUdEES Speﬁd Stﬁdies
. . Without With
}Vlthfut _ With Stop Sigas  Stop Signs
\ Stop Signs  Stop Sigas Speed mph mph
Speed mgh mph =
Low He! 13
L ow is i5 Average 23.4 24.4
Average 218 352 85th Percentile 30 0
85th Percentile 26 29 High 38 ke
High h _34 Stop Sign Observance
Stop Sign Observance Number  Percent
- Full Stop 21 %
Number Pervent Roli Stop 19 48
No St
Full Stop 21 51 No Stop 2 28
Roll Stap id 14 Total 81 100
Mo Slep K s e N
Tetal 41 100 i | 1
. o
oo ]
1‘ i

CRIMSON T

CRESTLINE

CAREWDOn

R - i
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Figure 3.
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Table 4. Crimson Direet,

Speed Studies

Withaut With

Stop Signs Stop Signs
Speed myh mph
Westhound Crimson
East of Cresiline
Low 12 15
Average 218 27
R5th Pereentile 25 26
High 3 30
Hesepound Crivson
West aof Cresiling
Low 7 i5
Averdge PERY 337
83th Percontile 29 7
High a0 32
Euasthpund Crimson
Fasi of Crestiine
Low H i34
ANCTAZe 235 48
85th Percentile 27 27
High 37 34
Easthound Crimson
West of Crestline
Loaw 8 L5
Average 24.5 20.6
§5th Percentile kY 33
High 19 36

Stop Siga Observance

MNumirer  Percent

Easthound

Full Biap 2 &
Holl Stop 19 34
MNe Stop i4 4
Total 135 100
Westboungd

Full Stop 14 10
Rolt Stop 427 43
Mo Stop 46 47
Total 98 100

agreed to await the results of an eval-
vation of a2 temporary stop sign on
Crimson al Crestline before pressing
their request for permanent signs. Before
and after speed studies were made at
tocutions chosen with the cooperation of
the residents, The speed studies were
made on both sides of the signs, the re-
sults sepuraied by direction of travel
The alter studies were made 30 days fob-
lowing installation of the temporary
signs.

Sign observance studies were made at
the same time. These showed that only 9
porcent of the motorists came o a Tull
stop, revealing that the other 91 parcent
did not consider a ful} stop necessary.
Results of the studies are shiown in Table
4. After seeing the results, residents
ugreed that stop signs were not effective
in reducing speeds in their area. The
temporary signs have been removed,

Cenclisions, The studies conducted in
Troy show that stop signs are not effec-
tive m controliing speeds in residential
areas, The difference in average speeds is
not significant efter instalistion of stop
signs but the tendency is for a slight
increase in speeds, possibly because mo-
torists dre lrying to make up for lost
thme after passing the sign. The same
tendency occurs in reverse when stop
signs which have been in place for many
vears wre removed. After remeval, there
was no signficant change in speeds, but
speeds were slightly lower withoul the
slop signs.

The stop sign  observance studics
showed that stop signs placed for speed
control ure generally disregurded, Ap-
proximately half of the motoriste made 4
rotiing stop; ong quarter came to a full
sty one quarter did not stop at all, |

Mz, Beaubien (M)
1% iransportation
Céngineer for the
City of Troy, 4
“suburban commu-
“mity in the metro-
politan area of
Detroit. Belore
L 4 entering this posi-
tion in 19735, he was chief engincer with
the firm of Reid, Cool & Michalski, Det-
rois, From (968 to 1973 he served with
the Federal Highway Administration in
varigus paris of the country.
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The Handbook, with 23 chapters and
more than 1,000 pages, refiects the
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role and responsibility of the trans-
portation engineer. Written by the
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Exhibit G

g}ﬁ*ﬁémma‘( S Chadda, F’h.D_:
B and
Everett C. Carter, Ph.D.

Problem

var the past two or three dec-
ades, right-of-way control at
many inlerseciions has be-
come multi-way stop sign control, result-
ing in the proliferation of stop signs at
urban intersections. Multi-way stop
signs have been inst@iled for many
reasons, including the following:

« Conformance with MUTCD warrants
{traffic volumes and accidenis).

= An fterdm measurs prior to instaling
a traffic signal (~—until guch time that
signat warrants are fully met and/or
funds for signal instaliation become
availahle).

@ Safety improvements at an intersec-
fion with inadequate sipht distance
rasulling in excessive right-angle cob-
lisions.

» Spaed contrel device, for discourag-
irg through tratic on urban rasidential
straetls.

= City officials vield to citizen requests
{viewing stog signs as a “oure-all” for
their perceived traffic safety prob-
lems} and ingtall unwarranted multi-
way siops (which have low initial in-
stallation cost but rather measurable
adverse eoonomic, operational, en-
vironmental, and social impacts).
Even though the Manual on Uniform

Traffic Controf Devices (MUTCD) has

spacific warrants for the application of

multi-way stop control, the “political”
warrant, in some cases, is the only one
mat s met. Some tocal agencies, par-
tioularly those where elecled ofiicials

and political appointees influence
decision-rmaklng, beliave that multi-way
stons are & panacea for whan traffic
problems, promoting speed conirol, ac-
cident reduction, and pedestrian salety.
In some citles and counties, multi-way
stop control ramaing the predominant
urban intersection traffic control, result-
ing in these jurisdictions being the most
flagrant vioiators of the MUTCOD war-
ranis for the multi-way stop controls,

The MUTCD emphatically states that
stop signs should not be installed for
spsad conirol? Research?: 3- 4 7 has
established that the installation of stop
signs for the purpose of controliing vehi-
cig speed does not achieve the desired
results. Despite this fact, citizens fre-
quently requast the instaltation of stop
signs o solve perceived traffic prob-
lerns. Studies in the City of Tray, Michi-
gan? and in Howard County, Marylang®
revegied that placing stop signg for
speed control ingreased peak speeds.
The study in Berkeley, California,
showed thal signs placed for the pur-
pose of spsed reduction were lagrantly
violated ®

tmpacts

Unwarranied stop signs increase
stops, cause delays, increase vehicle
operating costs {including fuet consump-

tion}, and increase polivtanis. Flurther,
ingtaliation of unwarranted fraffic éontrol
devices, especially stop signs, breeds
disrespect for such devices and gan re-
sult n potentially dangerous driver be-
havior and real safely problems, For
these reasons, it is desirable (0 remove
unwarranted and unneedad stop signs
which hinder trafiic flow, rather tHan aid
it. Removing unwarrantad stop: signs
wolld reduce the number of vehigles re-
quired 1o stop, thereby increasing fuel
sconomy. A recent study for the City of
inglewood, California,” revealed that
appioximately 0.0173 gallons of fusl is
consumed in decelaration and accelera-
tion for each stop made by the average
passenger car. The study also noted
that the conversion of 15 multi-way stop
controlled intersections {out of 38 inves-
tigated} to two-way stop controlled
would resutt in annual savings of about
$4886,000. Angther recent research
study?® has shown that, in some cases,
intersections which are currently con-
rrofted by four-way stop signs would op-
erate much more economically under
two-way control. That study alse noted
that there are thousands of multbway
stop sign controiled intersections
nationwide which should be converted
o two-way control,

Hased upon a survey of the literalure
and a telephone survey of several city
and state agencies, the problems/
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impacts of unwarranted stop signs are
briefly summarized below.

A, Safety Froblems

e Drivers who do not obey the
right-of-way rule &t muit-way stop
intersactions.

& Drivers who do not make a come
plets stop (rather a partial of rol-
ing stop).

+ Orvers who recognize that stop
signs are nol nesded al a parbcu-
lar intersection, tend to ignore the
control resulting in safety prob-
lems. This has led 1o a genarsl
increase in disrespect and a de-
crease in compliance with wraffic
control devices. This has resulted
in potential for increase in rght-
angle accideris—the very iype
which stop signs are designed
and instatied to prevent.

= Drivers who obay and make a
complete siop, lend to increase
speed at mid-block 10 make ug for
time lost betwsen muiti-way
stops.

B. Economic Impacts

s increased delavs.

= Increasad fuel consumption.

= Increased vehicle operating costs
tincluding fuel, oll, and mainte-
nance cosis).

C. Operational Impacts

& Increased stops {(and delays),

= Increased yaffic congestion al in-
tersections.

® Driver anguish/anxisty.

# Increased accidents—under cer-
tain CircUmsiances.

0. Environmental Impacts
= Increased noise pollution,
& lncregased air pollution.

Current Thinking

Many local jurisdictions are beginning
to guestion the need for sfop signs at
many locations and belter understand
the air pollution, delay, and anargy im-
pacts resulting rom excessive use of
muitb-way sfops. As 2 result of this
awarenass, sgme cities have initialed
studies and olans o convert multi-way
stop signs o two-way stop control (and
occasionaily 1o vield control). Examples
of cities with experience in removal of
unnecessary stop signs are described
balow. Some of thase examples are
based on discussions between the au-
thars and city and state officials.
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Paoria, llinois initiated a program in
the mid- 19508 for the removal of urwar-
ramted stop signs, including four-way
slops.? As a result of thelr program, the
number of four-way stops was reduced
from 41 to 18. Of the 23 four-way stops
removed, only one met minimum four-
way stop warrants, and that location was
ultimately signalized. Paaoria also found
that the conversions wan public support
and improved driver chedience at “jus-
tified” stop signs.

in 1877, the City Commission of
Helena, Montana ordered instaliation of
ten four-way stop signs along two
sirgets (one an anterial and the ofther a
collector} in a residential nelghborhood.
The residents along these streets com-
plained about increasing traffic volumes
and perceived speed and safety prob-
lems to be significant on their sireets.
The before-and-after studies revealed
that the instalation of unwarranied
four-way slop signs does not signifi-
cantly ehange the speed, and a majosity
of motorists do nat respect stop signs
insialied as a spesd-control measure.
The results of the belore-and-after study
in Melsna clearly showad that the goal of
incragsed traffic safely had not bsen
fudly realized 10

in 1974, the Missouri Auto Club (AAA)
congducied a study in Bt Louis on the
cost o motorists caused by unneces-
sary four-way stop signs. Over a period
of savaeral years, the City of 8. Louis
used the four-way stops along arteral
streals as an intarim measure untiltraffic
signal warrants were met or untif traffic
signal funding could be obtained. When
funding sources became scarce, how-
ever, these four-way stops remained on
arterial strgets much longer than was
ariginally intended. The Auto Club sn-
gineears investigated 44 locations along
major streets and found that four-way
stop signs caused an increase of
585,000 hours of travel time each year.
This resulted In an incresse of
$1,823,000 in the operating cost of
those vehicles required io stop. In addi-
tion, the Auto Club engineers estimatad
that an additional 1.5 million gations of
gasoling were consumed because of the
four-way stops placed on the arterial
streetg - 12

Philadelphia has approximately 800
four-way stop signs on its sireet system
and has recantly started o convert the
axisting four-way step control to other
types of control including signalization
and two-way stops. Four-way stop signs

at approximately fifteen intersections
have been removed with some dagres
of success.

The Michigan DOT is utilizing federal
highway safely 402 funds for upgrading
stop signs in several cities and counties,
Two Michigan sities, Berkeley and Har-
pers Woods, have developed plais for
removing several unwarrantad four-way
stop signs.

Minngapolis, Minnesota has approx-
imately 15Q existing intersections
contrelled by mult-way stop signs and
recently prepared g plan lo remove
unwarranted instajlations. Subject to the
approval of the City Council, approxi-
mately 30 of the existing 150 locations
{about 20 percent) will be changed o
two-way stop controd,

Dayton, Ohio, with four-way stop
signs af approximately 80 intersections,
successfully converted unwarranted
conirol to two-way stops at about 6loca-
tions. This conversion program is still in
progress.

Seattle, Washingion is currently con-
ducting a study of the existing all-way
stop signs {both warranted and unwar-
ranted} to evaluate economic, opera-
tional, safety and environmental impacts
of this type of traffic control. The resulls
of the study expected to be available
during early 1983 will address the prob-
e of unwarranted stop signs.

The mult-way stop signs al approxi-
mately 100 intersections in Bloom-
ington, indiana constitute the predomi-
nant type of tralfic control at the city
intersections, involving ali types of
roadways (artenals, collectors and lo-
cals). It Is estimated thal approximately
30 percent of the muiti-way stops are not
warranted and need to be converted to
other forms of traffic control.

Memplhus, Tennessee has multb-way
stop control existing at approximatety 80
intersections and has converted to other
types of contrals at about 6 locations,

Bloomingdale, a suburb of Chicago,
lHinois, experienced a rapid population
growth, from 2,500 in 1970 to 135,00Cin
1881, resulting in numerous stop signg
at intersections. The city recently re-
moved 178 unwarranted stop signs and
replaced them with yield signs at 43 io-
cations. The remainder became uncon-
trolled, The city reported a positive re-
sponge from most residents in regard 1o
this revised traffic management plan 3

In addition to the above, many other
cities in California, Ohio, Hllinois, Ten-
nessee, Missouri, and Wisconsin are



also in the process of removing unnec-
essary muiti-way stop signs.

& Mew Direction

For sevara! decades, traffic englneer-
ing changes have, almost without ex-
caption, involved installing more positive
or figid control; for example, going from
no control 1o twowway stop confrol or
wo-way o four-way stop control. Re-
moval of unwarranted stop signs is
naver easy, automatic, nor simple. The
conversion process requires public
awarenesss of the change and the result-
ing benafits, as well as the salety as-
pects for subsequent public scceplance.
Multhway stop conversions nesd 10 be
conducted In a carefub and systematic
faghion in ordes fo avoid safely prob-
lems. Hational public notification and
advance wamning sirategies should be
amployed for informational purposes be-
fare the conversion process is im-
plemented. What is needed is a stan-
dardized mulli-way siocp conversion
methodology, ona that minimizes the
danger of increased accidents yet pre-
sarves the positive anergy, economie,
and environmsntal benefits, There are,
howevar, political and institutional con-
siraints to overcarne. Thare is also the
concern of traffic enginsers for the
safety of pedestrians and motorists who
are worned that accidents may ingrease.
Fecent computer simulation studias? in-
dicate that this may indeed be g vary real
concem for certain combinations of fraf-
fic volumes.

The {oliowing are suggesied steps in
the study for identifing unwarranted stop
control and for providing data for deci-
sions on subsequent removal.
= Prepare a complate inventory of all

multi-way stop signs within the politi-

cal jurisdiction,

& Datermine whether MUTCD warrants
for installation of multi-way stop con-
trol ware met basad on the exisling
traffic conditions.

& ldeniify the intersections, preferably
iy roadway type {arterial, collecior,
local residential, etc.) wharg MUTCD
warrants are not met

& Prigritize candidale infersections
starting with arteral roadways.

& Prepare a detalled analysis of each
study site o include evaluation of
safety (Lo, sight distance, approach
speed, accldent experiencs, sic),
economic, and environmental effects

basad on field data showing driver

complance, delays, volumaes,

spaads, elc

& identify and guantify benefits resuit-
ing from reduction in {raffic controls,
for example, traffic noi required o
ston on cartain approaches of an in-
igrsection.

& |dentify candidate locations wherg
lass restricive control can be recom-
mended and carefully document
study resulis highlighting the real cost
savings to highway users (excess ve-
hicle aperating, delay, and driver dis-
comiorn costs).

# Present study results o elected offi-
cials or other decision makers,

# involve area community groups-——of
oitizens in the procsss.

The key o a successiul method which
will overcome political and lecal resident
pressure n removing unwarrantied stop
signs may be a strong public relations
campaign and citizen involvement. This
approach has been successfully used in
some jutisdictions; for exampie, in Troy,
Michigan where the citizen involvement
process is generally used in astablishing
or changing traffic regulations. In the
opipion of the City Traffic Engineer "no
unwarranted stop sign will be removed
in any political jurisdicion without some
similar kind of citizen involvement™ 1#

The intent of this paper is not 1o dis-
cradit the use of multi-way stop signs but
to suggest their rational and judicious
application, cenforming to MUTCD
stardards. Multi-way stop control, when
nroperty justified, provides an efficlent,
effective and safe interseclion conirol.
The problem fes mainly with clusters of
unwarranted multi-way stop signs that
exist at the nations’ urban intersections,
rasulting in substantial adverse eco-
namic, energy, and environmental ef-
fects.

The authors are aware that further re-
sgarch and study of this problem is now
underway. Hopefully, these efforts will
provide answers to some of the prob-
tems identified in this paper.
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Exhibit H

omplaints of speeding on residential
streefs are a continuing problem for
focal (raffic engineers and police depart-
ments. The ohservations in this article
describe the experiences of Troy, Michigan,
in dealing with this problem over the past
decade. Comparisons of 1973 speed st'udy
and observance study results with 1983 and
1986 results at the same locations are
included.

The Nature of the Problem

Because the complaints of speeding in
residential areas are often emotional, it s
important to put the problem into
perspective. By understanding the nature of
the problem, we may be able o arrive at
betier solutions for our citizens,

The problem is partly social and partly
political. Elevied officials confronted with
a citizen roguest for a stop sign might find
it casy and inexpensive W grant the request,
thus demonstrating their “compassion” and
“eoncern for lecal needs” Although this
demenstration of compassion is inexpensive
in terms of immediate capital costs, its long-
term impact can be detrimentsl to public
health, safety, and welfare. Studies have
shown that unwarranted stop signs are
ineffective in controlling speeds; such signs
are often disregarded, leading to a [ack of
respect for raffic control devices)

in 087 90% of all accidents and 96% of
the Injury accidents in Troy occurred on
arterial | rather than residential, strests. This
suggests thal transportation professionals

BY RICHARD F. BEAUBIEN

should be spending more thar 90% of their
time dealing with the problems of accidents
on arterial streets. However, because the
speeding problem in residential areas is
“close to home,” traffic engineers and pelice
departments spend a  disproportionate
amount of their time addressing problems on
tocal streets, which are not connected to
accident experience.

Speeding on residential streets is a season-
al problem. In northern climates, such as in
Michigan, the complaints of speeding on
residential streets virtually disappear during
the months of November through March,
when residents spend less time out doors,
the problem or perceived problem seems to
disappesr.

A 25-mph speed Himit may be unreason-
ably low in new subdivision arcas with
adeguate street design standards, The
national busic speed Hmit recommended in
the Uniform Vehicle Code 33 30 mph. In
Michigan, the lowest speed limst permitted
under state law (except in park areas) is 25
mph. Maturally, residents insist that the
speed limit be as low as possible in their
neighborhood. although the design speed on
their strest may exceed 25 mph., Motorists
who tuvel local streets every day tend o
travel closer to the design speed than the
speed Himit, and this creates observed spesds
it excess of the posted speed lit. This
conditton i viewed with alarm by
neighborhood residents, but it may not
actually be a traffic safety problem because
the design speed may be greater than 25
mph.

The speeding problem oo -residential
streets tends o become associated with the
problem of through traffic iy residential
areas. The through iraffic is, in part, a
symptom of inadequate capacity on major
arterial streets. If adequate capacity were
available on the arterial streets, “outsiders”
would stay on arterial streets rather than seek
alternate paths through residential areas.

Stop Signs Not Effective

Many citizens, particularly those concerned
about the safety of their children, suggest that
“maybe a stop sige will slow traffic on our
street.”

Before-and-after speed studies conductad
in the City of Troy indicate that stop sighs
are not effective in controlling speeds,
Compliance with these stop signs i§ very
poor, and over 3 peried of years the
compliance degrades to a point where
motorists behave as if the sign were not
present at ali, This degradation is shown in
Table 1, which compares the compliance
ratzs for stop signs instalied to controf speeds
on residential streets in Troy, The locations
of these stop signs in relation fo the
surrounding street systems arg shown in
Figures | and 2.

Tables 2, 3, and 4 compare the results of
1975 speed studies onr sireets with
unwarranted stop signs to 986 study results
on the same streets. Sample sizes for these
speed studies were limited because of the
retatively low volumes present on these
residential streets. Observers were instrugted

ITE JOURNAL - APRE 4989 - 37



to collect as much dat as possible in 5 30-
to 60-minuie tme period. As 3 resuls,
samples were generally in the size range of
40 10 100, Tn all cases the sample size was
greater than 44,

Two-way daily waffic volume is apgroxi-
mately 1500 on Anvil Drive, 2700 on
Miagara Drive, apd 1100 on Robinwood
Street. Peak hour volumes are approximately
{70 on Anvil Drive, 300 on Niagara Drive,
and 120 on Robinwood Street.

Al of the intersection study sios were
refatively flat in terrain, so there were no
sight distance restrictions resulting from
vertical curves, Horizomal alignment of
these streets has a minimal impact on
available sight distance, On Anvid Drive,
horzontal alignment s relatively straight for
a distance of 504 feet o the north and south
of Farge Drive. It is also straight for a
distance of 900 feet north and 700 feet south
of Kettle Dirive. On Nisgarz Drive,
horizomal alignment is straight for a distance
of 600 feet (o the west and 300 fect to the
east of Eagle Drive. On Robiawood Street,
horizonial alilgnment is straight for a
distance of 300 feet to the west and 1000 feet
1w the east of Van Counland Street.
Intersection sight distance at all locations is
limited by houses at the corners, Hooses at
the Anvil/Forge intersection are 40 feet from
the edee of the pavement, and houses at the
Niagara/Eagle intersection are 40-50 feet
from the edge of the pavement, Houses at
the Robinwood/Van Courtland intersection
are 30 feet from Van Courtland Street and
30 feet from Robimwood Strest.

Unwarranted stop 3igns were placed on
Anvit and Miagara in 1975 In 1979 the
Anvil/Forge intersection was converted 0 a
four-way stop, despite the fact that warrants
tor o multi-way stop were not met. Unwar-
Fanted stop signs were placed on Robinwood
in 1964, they were removed tor g brief trial
period in 1975, In each case, the average
speed in 1986 was higher than in 1975 at the
same location. Although the differences may
not be sigtistically significant, H scems
apparant that the passage of time does aot
make stop signs effective m controlling
sperds.

Speed studies were made using & radar
uRit on an unmarked oiy car The highest
speed ohserved for cach wehicle for g
distance of approximately 500 feet cither side
of the mersection was the speed recorded.

Stop signs installed in the City of Troy that
do not meet the warrants established in the
Muanual on Uniform Taffic Conred Devices
are considered to be legal and eaforceable,

The signs were installed pursuant o an
ordigance adopted by the Tioy City Councit,
the local legislative body. There is no known
case law in Michigan that would force the
removal  of unwarranted stop  sign
instaliations.

The Solution..in Parls

There s no one, mimple answer o the
probiem of speeding in residential areas, The
traffic engineering department in the City of
Froy has suggested to residents that the
neighborhood Hself must take some respon-
sibility for the solution. A majority of the
spesding violations issued in residential
areas go to residents of that street or to streets
in the immediaiely surrounding ares.
Residents of ¢the iminediate area can thus
address the problem by increasing the
awareness of the problem in the
neighborhood and by assisting the police
department.

A program in which license plate number
reports are used to identify the owners of

vehicles found to be speeding has been
somewhat successful in controlling speeds.
in that program, neighborhood residents
report Hoense plate numbers of speeding

Tokle 1. Stop Sign CObservonce on
Selected Residential Shreels In Troy

1976 1985

Locaotion %) (%)
Anvil Drive
Full stop 25 13
Roil stop 54 &O
Ng stop 11 27
Miagara Drive
Full stop 54 24
Roil stop 34 74
No stop 15 &
Robinwood Sreet
Full stop 26 16
Roli siop 48 68

NG stop 26 19

Figure 1. Street plan showing Anvil an_d Misgara study sites.
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vehicies to the police department and the Table 2. Spead Sudlaes, Anvil Drive

potice department locates the vehicle owaer Speéd Withou! Stop With Sta With Sto
through the secretary of state’s records; the {mph) e : iy

: ‘ ¢ ) _ Signs, 19758 Signs, 1975 Signs, 1986
poiice department then writes o the vehicle Low 15 15 ' ' 18
owner, requesting safe driving practices and Average 241 4.4 26
comphiance with local traffic ordinances. BSth Percentiie 28 ng 30
One of the positive effects of this program High 38 38 34

has been (o convert many of Troy's vounger
drivers into pedestrians: These younger
drivers found that a vehicle was no !ongc{ Table 3. Speed Studias, Mlagara Drive

avatlable to them after the vehicle owner (a Speed' Withoui Stop With Stop With Sibp '

parent} jearned how it was being used. {mph} Signs, 1975 Signs, 1978 Signs, 1986
The City of Troy has a committee of  {ow 45 15 30

citizens appointed to advise the City Council Average 238 252 26

an proposed traffic regulations, This Traffic 85ih Percentite 26 29 Py

Committee gives @ “first bearing” 1o High 34 34 a3

neighborhood traffic probiems and recom-
mends new wraffic regulations for City

Councid  approval. Traffic Commities Table 4. S_peed Sfuﬁieg, Robinwoed Street

involvement is important because it allows  Speed Without Stop With Stop with Stop
the light of objectivity to shine on the  UNRN Sigrs, 1976 Signs, 1975 Sigins, 1986
problens before the political decision s Low 10 13 2
made? Discussions between commitiee Avarage 3.4 24.4 30
raernbers and citizens concerned  about 85ih Percentile 30 30 34
speeding on their neighborhood streets are High 38 . 28 42

helpful in achieviag an understanding that
stop signs are not a panacea and that there
is no one easy setution. This discossion iself
iz part of the solution to the social and
political aspects of the problem.
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Exhibit [

BY PATRICIA B. NOYES

‘ghe use of multiway stops for speed
control s & subject that has received
a preaf deal of attention from citizens
and far too little conchusive discussion
by traffic engineers. in an c¢ffort to
address the ongoing surpe of citizen
requests 1o install four-way stops for
speed control, the staff of the Boulder
{Colo.} Transportation DHvision com-
pleted a literature search on the use of
multiway stops and conducted local
studies on their effectiveness and driver
compliance. The purpose of this study
was to identify the zsues related to the
use of multiway stops and to help citi-
rens understand some of the negative
side effects of their use. The effort was
mntended to develop an information
piece that could be used in discussions
with citizens. The remainder of this
article is intended for that vse and can
be used as a basis for other focal efforts
to develop public information strate-
gies.

Considerations for the
installation of Stop Signs

Multiway stop signs usually are
requested o address speeding and safe-
ty problems in residential areas.
Boulder's studies on compliance and
speed were an attempl to examine the
effectiveness of stop signs for these

Conversion Factors

Tocoavertfrom  to  multiply by
ft m (.3048
mph kmb F.a0%

uses. in addition to these issues, there
are several other areas that need to be
gxamined and discussed in considering
the use of multiway stops. A number of
these are outlined below.

Complisnce

Stop signs are used to improve the
safety of an intersection by assigning
right-of-way; therefore, compliance
with stop signs is essential for their
effectiveness. Several studies have
shown that in situations where stop
signs are installed but are not warrant.
ed, based on nationally adopted stan-
dards, there is 2 low level of compli-
ance. In these cases, motorists were
observed either rolling or running a
stop sign. When a driver does not
believe that a restrictive sign appropri-
ately reflects the conditions, the dsiver
often disregards it.

This was studicd in Boulder and the
results are summarized in Table 1, Stop
sign compliance studics were completed
at nine four-way and four three-way
stop locations. Of the 900 cars observed
at the four-way locations, 23 percent
made a full stop. Of the 350 vehicles
observed at three-way locations, 7 per-
cent stopped, The majority of the
observed cars ar all locations made a
rolling stop {slowed to less than 3 miles
per hour {mph) but did not come to a
complete stop),

The highest compliance levels
occurred at the higher volume, four-way
stop locations. The three locations that
significantly exceeded the average com-
pliance rate involved higher volumes
with bigher percentage side street traf-

fic. These iocations experienced 39 per-
cent to 40 percent compliance. The one
other location that exceeded the aver-
age compliance level experienced 26
percent compliance, This location
would require tree trimming for sight
distance in order to remove the stops
from the main street.

Threg-way stops showed the lowest
compliance with 11 percent af the 350
cars observed driving through the siop
sign in excess of 3 mph.

Speed Control

There is a common belief among the
general public that stop signs provide
relief from traffic speeding probiems.
On the face, it would appear reasonable
that when approaching a step sign,
motorisis have to slow down. However,
studies conducted pationwide have
showsn that the speeds within a block of
the stop sign are either unaffected by
the stop sign or, in some cases, actually
increase. At the point of instaliation,
speeds are reduced, but the effect on
raffic approaching or leaving the con-
trolied location is acgligible. Some
moftorists actually increase their speed
to make up for the inconvenience.

Speeds approaching and down-
stream of multiway stop signs in
Boulder were studied are summarized
in Table 2. Speed studies were conduct-
ed an average of 500 feet {{U) from the
stop sign on the approach to, and down-
stream from, four four-way and two
three-way stop locations. The average
B5th percentile speeds (85 percent of
the vehicles traveled that speed or less)
were 35 mph on the approach and 34
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Table 1. Cliy of Bouldar Stop Sign Compllance Sudy

3top Sign Compliance

Four-Way Stops
Locaiion

Sfop Roit No Stop Fofc
Date/Time % % % Observed
Maonowall & gth
£20/3:30.3.3¢ 23] 78 4 100
Manhattan & Ilini
&-19/4:30 26 71 3 106
Alpine & 13th
&-19/3.42-3:58 3¢ &0 1 100
Balsam & 19th
&-1943:30-3:.28 40 59 1 100
Wainut & 33rd
6-19/3.12-3:22 19 79 2 100
Arapahoe & &th
&-19/2:80-3:05 Kl 60 1 100
Wonderland & Popiar
4-29/8.08-8:40 11 BZ 7 00
Brookiown & Laurel
&-28/4:20-5:08 7 88 5 106
College & 7in
6291 4:20-5.50 & 79 15 100
Average Compliance 23 73 4 200
Three-way Stops
Kalmia & 26t
&20/2.47-4:14 3 74 18 100
Gallaspie & Jullicrd
H6-22/4.00-4:55 1 20 & 100
Albion & Toedit
&-26/4.30-5:30 8 82 0 a0
Manhattan & Cimmaron
&2V/4:33-8.15 2 89 @ 106
Average Complionce 7 82 11 38Q

mph downstream from the stop sign.
The mean vehicular speads were 3]
mph and 30 mph, respectively.

‘Two of the six locations were posted
3 mph and the others were posted 25
mph. The average 85th percentile speed
for the 30 mph focations was 36 mph
and the mean speed was 32 mph. The
average 85th percentile speed for the 25
raph locations was 34 mph and the

mean speed was 30 mph. These are
comparabie or greater tham speeds
observed on other Boulder residential
streefs,

Safety

Studies have shown differing effects
on accident rates at intersections before
and after the installation of multiway
stops. In some cases the accident rates
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increased, in others they decreased and
in still others there were no significant
changes, General engineering belief is
that the unwarranted use of stop signs
potentially decreases safeiy at the inter-
section because of the disregard of
these controls as observed in the com-
pliance studies; however, no stady has
definitively proved this. A recent artcle
on Chicago's {111} experience with the
use of multiway stops indicates that the
aceident rates might be reduced af low-
volume intersections (see LaPlante and
Kropidiowski').

Motorist Delay

The unwarranted use of stop signs
increases vehicle delay. Where the
proper use of multiway stops occurs, the
increase in delay on the main sireet s
offser somewhat by the reduced delay
on the side street. However, in an
unwarranied situation, there is mintmal
delay on the side street and overall
delay is increased significantly by the
required stop of all traffic on the main
streat.

Excessive Restrictions on the
Public

The unwarranted use of stop signs
croates excessive restrictions on the
motoring public. This creates a great
deal of frustration and, as previously
mentioned, disrespect for traffic control
devices. It also is contradictory to the
legislative intent of the Uniform
Vehicle Code and Modal Traffic
Crdinance 1987, which states that, “The
proper purpose of all traffic legislation
i N0t 10 INIPOSe UNRECESSary or unrea-
sonable restrictions on highway traffic,
hut to insure. as far as this can be done
by law and its application, that traffic
shall move smoothly, expeditiously and
safery.”

The motte of the commitiee is
“Safety with Freedom Through Law,”
which summarizes {ts philosophy “to
provide (o every highway user, through
faw, a maximum degree of safety within
the framework of traditional freedoms.”

The Traffic Conirol Devices
Handbeok states, “The most effective
traffic control device is rhatl which is the
least restrictive while still accomphshing
the intended purpose.™?

Environmental Effects

The unwarranted use of stop sigas
affects the eavironment in terms of air

poliution, noise impacts and fue! con.
sumption.

Ajdr Pollution

The effects of stopping and idling
increase automobile exhaust. A study
of 10 four-way stop intersections in
Michigan found: “The total additional
emissions of carbon monoxide were
1,287 500 pounds per vear, hydrocar-
bons totaled 79,200 pounds per vear
and oxides of nitrogen totalled 83,000
pounds per year. These quantities indi-
cate the magnitude of the additional
emissions attributable to four-way stop
sign control at these intersections.”

Noise Impacts

Additional tralfic noise also is asso-
cizted with stopping and starting.
Braking and acceleration increase tive
noise and engine noise. Stop signs also
increase the amount of time any one
vehicle is at a particular point.
Therefore, residents living near the
stop controlled intersection will experi-
ence an increase in traffic noise,

Fuel Consumpiion

Stopping, accelerating and idling
also increase the amount of fuel con-
sumed by a vehicle. A California study
in 1982 found that deceleration and
acceleration for each stop an average
passenger car makes, 0.0173 gallons of
fuel is consumed. This would mean that
for every unwarranted stop sign
installed on a street with 10,000 cars per
day, 173 additional gallons of gasoline
would be consamed in a day, or 63,145
additional gallons would be consumed
in ayeat.

Pedestrian Exposure

Atthough it is commonly believed
that stop-controlied intersections pro-
vide increased safety for pedestrians,
this might not be accurate at locations
where adequate gaps in traffic exist and
the stop signs are unwarranted. If a stop
sign is installed under these conditions,
a vehicle 35 present at the intersection
for a much Jonger period while it siows,
stops and accelerates. This actually
causes an increase in the exposure time

« Output summary of delays

= Stochastic, microscopic and eveni-based

= Optimized settings for max. green, min. green, unit extensicn, added initial,
max. initial, time before reduction, time to reduce, min. gap and more

» Pretimad, semi-actuated, fully-actuated, and volume-density

» MOEs include delay, operating costs, fuel consumption and and emissions

* Dual-ring eight phases including pedestrian  « Up to five approaches

= Windows™-like user interface
» Contexi-sensitive help

VIGGEN CORPORATION
7601 Lewdnsvilie Road
Suite 460
McLean, VA 22402

Tel: 1-800-260-1001

Fax: {703) 903-4996
Only $185
Call for free demo
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Yable & City of Soulder Speed Study of the pedesirian to ve hicles and

reduces or eliminates the natural gaps
in traffic at the intersection by increas-
ing the time each vehicle is present,

The other major exposure issue is

Speed Studies

Stop Location Approceh Speed Downstraam Speed

street/posted speed 85th% 851h% that of the pedestrians to drivers who
Averoge Average will violate the stop control. As has
Boisarm & 19t 18 30 been obsmved‘, compliance at unwar-
1918 Strset/30 mpn 13 a5 ranted stops is low and this leaves
pedestrians vulnerable 1o these vipla-
Weolmut & 33rc 15 ap tions, This presents a particular hazard
Walnut/30 mph 3 20 to children, whose size might make
them less immediately visible to dri-
groakichwn & Lawret 33 32 VErs.
rooldown /25 é
Broaldawn/25 rmph 0 29 Clarity of Traffic Control
Arapanoe & 6th 33 31 Traffic control devices are designed
ArGRGhoe/25 mph 29 28 to inform drivers of roadway and traffic
) conditions with minimal opportunity for
N. %fh & Kalmia 57 37 confusion or misimerprsfatiosh gtop
N 26th/25 mph 32 32 " . C L
signs are used {o assign right-of-way 1o
Gilasple & Emerson 23 29 a thm}sgh street by szopping;lraffic on
Gillasoie/ 25 men 26 20 the minor street. The motoring public
expects the uniform application of traf-
Average 85tk 35 34 fic control devices and would fiot expect
Mean Speed 31 30 a stop sign on the major street. This

potential for confusion aggravates the

1 rvation rcce j tl o, i fon. :
100 Chservations were made of sach location, 50 each direction observed compliance problemt and cre-

Speads were shot 4001 -60G . from stop sign.

Er;mdme yourseif as an enginges, and some people fook at
you like you're from Outer Space.

True, you do spend your fime tuming today's science fiction
inte tomarrow's everyddy reafity. But when last have you
infroduced vour fellow earthlings © the world of engineering?

Engineers make sontact with native fite forms every year
tduring Hatlonal Englnesrs Week, On national television,

during the Futyre City Competitian. In the nation’s classrooms,

for the Discover E'' program. Even at shopping malis, in the
new "'Engineering Goas Public’ technology fairs. Bvarywhers
across the country, sngineers ke you will be
mncreasing public appreciation of the engingsring
piofession by celebrating the positive mn%nhutlons
engineers make to our quality of Hife, \\

“H lnoked like Elvistl’”
cries startied bystander!

Q@»

This year, don't be an afien in your community, Your freg
National Engineers Week planning kit gives you everything
you need to get invelved. Write: Nations! Englneers Weak,
F.O. Box 1270, Evans City, PA 16033. Then hop in vour flying
saucer and head off far some close encounters of the
educational kind. But hold the Fivis impersonations.

.please.

ENGINEERS
Turning ideas
Into Reality,

: & MATIONAL ENGINEERS WEEH ;
&§‘” 5 FEBRUARY 20-26, 1884

Nationai Engineers Week 1994 is a cooperative venture of dozens of
enginesring and technical societies and major corporations.
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ates a potential safety hazard. arcas more effectively. Although a  cations of multiway stop sign use and

Legal Responsibilities review of the warrants might be appro- continue to study the impacts of their
8 - priate, it should be done with respect to use so in order to work together to
Yariations from accepted warrants a variety of implications. appropriately address specific traffic

without documented exceptional condi- The issues for consideration dis- controf issues,

tions present potential lability concerns cussed in this article include:

for the responsible jurisdiction. If a stop m Compliance References

sign installation could be considered g Speed Control i. LaPlante, John N. and Chester R.

irresponsible or in clear contradiction to Kropidlowski. “Stop Sign Warrants: Time

" Al eonirad u Safety for Change.” ITE Journal, Vol. 62, No, 10
:;ssg'sed standards, liability suits could B M(}mr{s{ Delay (Ocmbergmz):z&za '
® Excessive Restrictions on the Public 2. U.S. Department of Transportation.
& Frnvironmental Bffects Traffic Control Devices Handbook,
Sammmry # Pedestrian Exposure Washington, DC; Federal Highway

s B T A Administration, 1983.
Existing studies and information on ™ Clarity of Tratfic Control

the use of multiway stop signs are far  # Legal Responsibilities Bibliography

from conclusive. There are however, a These issues should be included in American  Traffic  Safety  Services
variety of studies that provide some any discussion oo the use of multiway Assaciation Ine, ATSSA Newsletter, 1989,
important insights into their use. The stop signs. This list and the discussion of Baumgaertner, William E. “In Search of
recont articie by LaPlante and  these issues is an attempt to open the Effective Speed Control.” Institute of
Kropidlowski provides a comprehensive  discussion in a way that helps engineers Transporiation Engineers Technical
review of the use of accident experience  and citizens alike examine the implica- Notes, December 1980, 12-16.

associated with the use of multiway stop tions of using multiway stops. There are B%,Ubfeﬂ' Rxchard F “Ciﬁimn Participation
signs. It recommends that the existing  certainly other concerns that could be in Traffic Salety.” /TE Journal, Vol. 52,

No. 3 {March 1982): 29.31,

Beaubien. Richard F. “Controlling Speeds
on Residential Streets.”™ JTE feurnal,
Vol 39, No. 4 (April 1889); 37-39.

Beaubien, Richard F. “Stop Signs for Speed

Manual on Uniform Traffic Conirel  added to this list based on the experi-
Devices warrants for muliway stops be  ence of others,

reviewed and potentially revised to The engineering community and the
address local residential sireets in urban public need to consider all of the impli-

Layout
Transoft Solutions’ new GuidSIGN software “
package for AutoCAD takes all the work our of
designing and laying out highway guide signs.
With GuidSIGN, even the most complex signs go

e
Seftings: £2it - SBY
Saved ¥ - SH

Border: Start Hew - 87
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Letter Table - T8

from conception o dimensioned layout in minutes. Updotc Blronsions - BINS

Text: Left - TL

Right - ThH
Center -
Hext left - Tk
Hoat Right - TR
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lipdate - Tug
Sg. Update - BUP
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+ Standard highway letters and symbols based
on the "Manual Qp Uniform Traffic Devices”,

+ Sandard C, I and E(M) highway letter fonts.

» Standard arrows and route shields.
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Bus . Spur
OFF Imt.
Hymbnls: Box In
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I

» Automatic sizing and creation of sign borders.
= Automatic letter spacing (kerning).
« Left, right and center text alignment.
Automatic and adjustable line spacing. Transoft Selutions
Suite 5, 7171 Blundell Road
Richmond, B.C. VOY 1I5
Phone: (604) 244-8387 Fax: (604) 244-177¢

» Sign construction panel size optimization.
o Optional jetter height calcalation.
» Lesier and symbol location table.
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Exhibit J |
COUNCIL COMMUNICATION

PUBLIC WORKS DEPARTMENT

T0: City Counci)
FROM: City Manager
MEETING DATE:  April 20, 1988

AGENDA TITLE: atfic Studies -~ Discussion and Appropriate Action

Tr
¢y School Street at Vine Street, Before and After Study

RECOMMENDED ACTION: MNone. Information onty.

BACKGROUND TNFORMATION: In September 1987, City Council received a

petition from a School Street neighborhood regarding speed problems on Schoo!
treetl near Vine Street. City Council directed staff to perform a traffic
study on School Street. Staff's study included 24-hour vehicie counts, radar
speed surveys, a four-way stop control study, and an accident review at

school Street and Vine Street. The requested four-way stop at School Street
and Yine Street did not meet the warrants. Staff's study concluded the

primary solution to speed problems is enforcement and suggested the Police
Department continue enforcement on School Street.

The City Council voted to install four-way stop signs at School Street and
Vine Street. 5Staff indicated to the City Council that there were studies
that showed instaliing stop signs may actually increase speed. At the
request of the ity Council, staff sent the Council the attached memo dated

November 9, 18987 transmitting the studies and stop sign installation versus
speed.

Under the November 9, 1987 memo, the Public Works Depariment shared with the
Council that we would be performing a "before" and "after" speed study on
School Street. Radar surveys were performed in October 1987, one day before
four-way stop signs were installed. These results were compared with recent
radar surveys. The Pubiic Works Department recently performed a radar study
on the same cay of the week and in the same time frame as the work done last
October. The 85th percentile speed increased by 1-2 mph after the
instailation of stop signs. The following table presents the radar speed

resuits:
School Street
N/Vine Street S/Vine Street
Direction Before After Betfore Tter
NB 32 33 33 a5
SB 32 34 36 37
APPROVED: | o | FILE NOD.
. : THOWAS A PETERSUN, Tity Manager J

CTRAFF13/TXTW.02ZM April 13, 1988




City Councii
April 20, 1988
Page 2

The traffic velumes on School Street have decreased. In September, the daily
traffic volume on School Street north of Vine Street was 1,910 vehicles per
day. A recent count of 1,690 vehicles per day was taken at the same
location. Staff feels this could be due to seasonal variation or vehicles
have re-routed to other streets due to the inconvenience of stop signs.

The Council should be aware that stop signs do not necessarily reduce speed.
1 City Council desires to reduce speeds on Scheool Street, consideration

should be given to removing the School Street stop signs and increasing
enforcement.

@JLLJQ%

ackhi L., Ronsko
Publiic Horks Director

JLR/FIF /ma
Attachments

cc:  Street Superintendent
Police Chief
Richard Mullins

CTRAFFLI/TXTH.O2M April- 13, 1988



P

¢

MEMORANDUM, City of Lodi, Public Horks Depariment

SUBJ

City Manager
City Council

Public Works Director

November 9, 1987

ECT: Studies Related to Unwarranted Stop Sign Installations

At the reqguest of the City Council at the Octeober 21, 1987 meeting, we are

prov

1.

iding the Tollowing attachments:

Automobile Club study showing that unneeded stop signs have a major

affect on the traveling public in the area of wasted hours, dollars,
gasoline, and safety.

City of E Monte study showing that stop signs have a questionable
value as a speed control measure and that their uynwarranted
installation has a financial impact on the motering public.

City of La Mirada study showing that vehicle speeds do not change
after the installation of regulatory speed signs, nor after the
installation of stop signs. Stop signs only slow traffic at the
stop sign location and vehicles are back to normal speed within a
few hundred feet from the stop sign. Step signs do not reduce
mid-block vehicle speeds. 1In fact, it was found Thaf vehicle
speeds actually increased slightly.

Article from Traffic Engineering magazine entitled "Stop Signs for
Speed Control?". "This study points out that the Manual on Uniform
Treffic Control Devices for Streets and Highways clearly states

that stop signs ghould not be installed for speed control. This
study also shows that the difference in average speeds is not
significant after installation of stop signs, but speeds d¢ increase
slightly. 1t also indicated that unwarranted stop signs installed
for speed contrel are generally disregarded by approximately one-half
of the motorists (i.e., making only a rolling stop).

Publication of the Western District Institute of Transportation
Engineers entitled "Lee Street; A Twelve-Year (ase HWistory of
Residential Street Traffic Management Problems™, This study
indicated that for unwarranted stop signs, only 14.5% of the
drivers came to a complete stop. The study showed there is little
effect on vehicle speed other than in the immediate vicinity of
the stop sign controls. It also pointed out that the installation
of stop signs had no effect on intersection accidents. The final

action of the Lakewood, Colorado City Council was to remove all the
unwarranted stop signs.




‘e | e

ity Manager, et al.
Hovember &, 1987
Page 2

Prior to the installation of the stop signs at School and Vine Streets, I
directed the Traffic Engineering personnel to do additional radar speed
studies north and south of the new stop sign installation. 1In three to

four months, we will bring back to the {ity Council the School Street
before and after traffic data resulifs.

The Public Works staff feels that additional emphasis should be placed on
effects on the motoring publiic when stop signs are installed. Unwarranted
stop signs waste time and energy, cause air and noise poliution, and most
importantly, encourage noncompliance. This increases the hazard to
pedestrians, bicyclists, and the motoring public. In addition, it is felt
that this noncompliance can be habit-forming and increase the City-wide
safety problem rather than decrease it.

Lifod.

_ A L. Ronsko
\Publjic Works Director

JLR/ma

Attachments

co: City Attorney
Police Chief

beo:  Public Works Director
Lodi News Sentinpe]




Supplemental Information

ITEM I-03
Existing Existing
Street Traffic Volume Plus Project
(vehicles per day) (vehicles per day)
Academy Street 1,100 620
Coventry Way 1,400 1,060
Blackbird Place 0 355
Cherrywood Way 0 160
Elgin Avenue 0 1,360
Almond Drive (west) 3,900 3,700
Almond Drive (east) 3,200 3,450
Stockton Street (north) 10,200 10,900

Notes:

1. Existing plus project traffic includes turn restriction at Kettleman
Lane and Academy Street with median installation, and
redistributed traffic to/from Coventry Way.

2. Daily Traffic projections: 316 vpd for Aimond North, 740 vpd for
Almond Wood Estates.


jperrin
ITEM I-03

jperrin
  Supplemental Information

jperrin
Supplemental Information


Speed Data

Day/ Percentile Eastbound Westbound
(mph) (mph)
Weekday/ 85™ 35.8 37.1
Weekend/ 85" 34.8 36.9
Weekday/ 50™ 30.8 31.6
Weekend/ 50" 29.3 31.3

Note: Speed data count performed on Almond Drive east of
Songbird Place in October 2003.
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Location: Almond/ Stockton-Cherokee Year(s): 2000-9/2003
PD# No DATE TIME DAMAGE INJURIES APPARENT CAUSE (A)
00-3673 1. | 4/19/2000 1503 none 0 Kid riding a bike and ran in to a car.
00-5879 2. | 6/5/2000 800 mod.-mod. 0 Right of way violation.
00-8547 3. | 8/28/2000 1534 tot.-tot. 0 DUI and unsafe turning.
01-04871 4. | 5/7/2001 1143 unk.-min. 0 Cause unknown, Appears to be unsafe passing.
01-04858 5. | 5/7/2001 503 mod.-non. 0 Unsafe backing.
01-13801 6. | 12/6/2001 839 non.-min. 0 Hit and run Cause unknown.
02-00506 7. | 1/12/2002 1744 min.-min. 0 Driving on wrong side of the road.
02-05604 8. | 5/12/2002 1551 min.-min. 0 unsafe turning.
02-07091 9. | 6/13/2002 849 unk.-min. 0 Unknown, appears to be unsafe backing.
02-08404 10. | 7/6/2002 815 maj.-mod. 1 Following too closely.
03-00858 11. | 1/21/2003 1433 min.-min. 0 Unsafe turning.
03-01270 12. | 1/30/2003 1814 maj.-mod. 1 Unsafe speed.
03-01783 13. | 2/12/2003 748 maj.-maj. 1 Unsafe left turn.
03-02070 14. | 2/18/2003 1815 min.-min. 0 Cause unknown.
03-06932 15. | 6/14/2003 350 min.-mod. 1 Unsafe left turn.
03-08520 16. | 7/23/2003 1946 mod.-mod 0 Unsafe speed.
03-08489 17. | 8/14/2003 1454 maj.-maj. 0 unsafe turning.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Almond_Stockton_Cherokee.xls

10/15/2003
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Ca Association of Realtors 916 444 2033; 10/15/2003 12:48PM; #1B0; Page 1/1
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CALIFORNIA ASSOCIATION OF REALTORS™

October 14, 2003

Jeffrey Kirst

Tokay Realty

P.O. Box 1259
Woodbridge, CA 95258

Dear Mr. Kirst:

In a continuing and demonstrated successful effort to expand housing supply and increase
housing affordability, the Califomia Association of REALTORS® will co-sponsor a new
serics of housing bills before the California Legislature next year.

One of those housing issues is of interest to your community. Building on the
commitment of many local governments to encourage housing, we will co-sponsor a bill
with all of the housing advocates to permit developers of new single family housing
subdivisions to place duplex units on corner lots. The City of Sacramento and thc County
of Sacramento are two nearby governments that have implemented this proposal.
Property owners are quite pleased with the results.

We look forward working with you next year.

Sincercly,
B W AN

Ronald M. Kingston

REAUTORE — u g regsered maek which wdesohcr 3 profrapdeml w
saal anesne wehvr WAMCALEE 12 @ ML e o Eomecs s 4 tnembes o oh

FATTHONAL ASYOCTATION 1 REALTOR &

980 Ninth Swect, Surte 1430, Sacramento, CA 95814 Tl 216 444.2(145 Fax 916 444 2033 www.car org





