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Duplexes within the ~eveiopment: The Kirst proposal includes duplex units on corner lots, The 
abiiity to develop that type of unit is allowed by right within the R-2 single-family zone. This is 
the designation that was placed on the property 
ability to have dupiex units dates back in the 
Noma Ranch ~evelopment, built in the mid 1980's immediately to the east of the Kirst proposal, 
includes duplex units on all 23 corner lots. It is staffs and the Planning Commission~s opinion 
that this provides goad plannin~, more efficient utilization of land and more opportunitie~ for 
families to find housing in Lodi. 

Almond Drive Traffic: Almond Drive is 44 feet wide between the curbs in a 60-foot right-~f-way 
and is classified as a "Minor Coliector" street. This classification is a resul 
location of the street - a straight iink between Cherokee Lane and Stockt 
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, a he actual average and "85'h 
percentiie" speeds are approxifflately 32138.5 mph, re 
conducted and will be presented at 
ather residential minor collectors su 
traffic volumes are shown on Exhibi 

annexed into the City in 1 
inance prior to 1965. In 

ively. Additional counts are being 
Council meeting, These figures are similar to many 

as Tokay Street, Vine Street and Mills Avenue. City 

The nei~h~orhcods served by Almond Drive are shown on Exhibit D. The design of 
neigh~orhood streets attempts to ff l inim~~e traffic volumes on local residential streets and 
provide multiple access points to adjacent collector streets. The design of the street layout in 
this area is constrained by a n u ~ b e r  of factors: 

Industrial development on the west side of Stock~on Street - This had led to reverse 
frontage lots on the 
accessing Stockton 
I-imited Ket t ie~an Lane access -The only street connecting to Kettleman Lane is 
Academy Street, located at the 
median cons~ruction, Academy 
No Cherokee Lane access - Given pre-exist~ng development on Cherokee Lane, there is 
no o p p o ~ ~ n i t ~  for nei9hborhood streets to connect to the east. 

st side of Stockton Street and a minimal number of streets 
reet to keep noise levels down in the neighborhood. 

0 

east end of the neighborhood. With the Highway I 2  
reet access will be limited to right turns. 

As part of the planning for the Alfflondwood Estates project currently under construction, 
Elgin Drive wiil be extended to ~ t o c k ~ o n  Street, as well as a new street connecting to 
Almond Drive near Stockton Street. At the time of approval, the developer asked to eliminate 
tho Almond Drive connec~ion, offering that it could be made with the next dev lopmenl to the 
east (now called Almond 
approved the map with the 
to submit a potential street layout fcr adjacent prope~ies to assure that we are not leaving an 
adjacent properly with a d~fficult~to-develop situation and to plan adequate access, While the 

felt both were necessa~, and the Planning Commiss~on 
ve connection. We also note that we require develop~rs 
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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 ~raff~c-rela~ed service on ~ l m o n d  Drive have focused on truck traffic and 
parkingisight-distance issues. In response to these requests, the street has a number of 
no~par~ing zones and trucks over 2 axles are prohibited. 

lrnond ~ o ~ h  project (34 units) will gene~ate app~oximatel~ 316 vehicles per day, well less 
than 10% of the traffic on ~ l m o n d  Drive, even if a the traffic used that street. Staff will present 
additio~a! traffic volume information at the meeting, 

Stop signs as speed control devices: Staff is pro~iding background information on our often 
repeated s tate~ent  that stop signs are not an effective speed control device. As we ind ica~~d,  
nu~erous  studies supporl: this statement. Attached are: 

Exhibit E - A recent analysis of over 70 technical papers on the subject. 
Exhibits F thru I - Four specific studies on the subject from 1976 through 1994. 
Exhibit J .- Copy of a staff report to the Council in 2988 in which we tested a specific 
location in Lodi and found a slight increase in speeds following ifls~alla~ion of an 
unneeded stop sign. 

FUNDING: None required 

respect full^ ~ ~ b ~ i t t e d ,  
_- 

r 

KBiRCPilw 

Attachments 

Exhibit 'A" Almond Wood Estates Development Plan (Concord DevelopmenffKB Home) 
Exhibit "B" Almond North Development Plan (Kirst) 
Exhibit 'c" City iraRic volumes 
Exhibit 'c" Nei~hborlhoods served by Almond Drive 
Exhibit " E  Analysis of technical papers 
Exhibit "P thru "i" Specific studies on the subject from 1976 through 1994 
Exhibit "J" Copy of staff report to Councii in 1988 
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T W W  VOLUME SCALE 

Figures bused or) weekday counts, no seasonal adjustment 
except State i-iighway counts are annual average days. 
Peak month days are approximately 20% higher. 
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blulti-wzj Stops - The Research Shows the MUTCD i s  Conect 

- 
W.  arti in Brethertoii Jr.> P.E.(M) 

hfany elected ofiicials, citizens and some traffic engineering professionals feel that multi-way sto 
should be used as traftk calming devices. Many times un~arranted stop signs are installed to GO 

traffic. The Manual on Uniform Traffic Control Devices (MUTCD)(i6) describes warrants for installing 
iiiulti-u-ny stop signs. IioLvever, it does not describe iiiany of the problems caused by the installation of 
iiii-waixuited stop signs. These problems include coiiceriis like iiability issues, traffic noise, automobile 
poiliition. traffic enforcement and driver behavior. 

This paper i s  a resuit o f  searching over 70 technical papers about multi-way stop signs. The study 
coiicentrated oil their use as traffic calming devices and their relative effectiveness in controlling speeds 
in 1-csidentiai neighborlioods. The refereiices fouiid 23 hypotheses oii their relative effectiveness as traffic 
calming devices. O n e  study analyzed the econoiiiic cost of installing a iiiuiti-way stop at an intersection. 
The reference search also found 9 hypotheses about traffic operations on residential streets. 

The literature search found SS papers on the subject of multi-way stops. There are probably many more 
references available on this very popular subject. The s e v e ~ ~ - o n e  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 inforination only. Most ofthe papers were from old sources and are probably out of print. 

.4 sumnrary o f  the articles farind the following information about the effectiveness of mLilti-way stop 
signs and other solutions to controlling speeds in residential neighbor~oods. 

http:iiwww.ci. trny.nii.iis!TraEElcEi~gineerin~~i!ltiway.litm 
,. . . . . . . . . . . . ~ . . . . ,,,, 
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I ,  Multi-way stops do not control speeds. Twenty-two papers were cited for these findings. ( Reference I ,  2: 
7 ,  8, 10. 12. 1.3, 14. 15. 16, 17, 19,20, 39, 4S7 46, 51, S 5 ,  62, Gi, 54,65 and 70). 

2. Stop c(~nip1i~iice is poor at i ~ n ~ a r r a n t e d  multi-way stop signs. ~ i~war ran ted  stop signs means they do 
not meet the Lvairaiits ofthe IvlUTC . This i s  based on the drivers feeling that the signs have no traffic 
control ptirpose. There i s  little reason to yieid the right-of -way because there are usually no vehicles on 
the minor street. Nineteen references found this to be their finding, ( Reference 7 ,  S .  10, 12, ii, 14, 15. 17, 19,20, 
;9, 4 j 3  46. ii. i i, b I ,  62. 63 and 64 ). 

3 .  Before-After studies siiow iiiiilti-way stop signs do not reduce speeds on residential streets, Nineteen 
w f e i e i i c e s  f i~t ind this t o  he their fi17ding. (Reference 19 (I study). 55 (5 studies). GO (8 studies) and 64(5 studies)). 

4. Uimmrrmted multi-way stops i!icww&speed some distance from intersections. The studies 
iiypothesizing that motorists are iiinking up the time they lost at the "uniiecessary" stop sign. Fifteen 
;eferences foi~iiid tbis to be their finding.( Refereiice 1 .  2 ,  7, 8 ,  LO, 12, 14, 17, 19. 201i9, 45,46, 51,  5 5 ,  70 and ? I ) .  

5. Multi-way stop signs have high operating costs based on vehicle operating costs, vehicular travel times, 
ftiel coiisumptiox and increased vehicle emissions. Fifteen references found this to be their finding. 
(Reference 3 ,4 .  7 ,  S, 10. 14. 

6. Safety o f  pedestrians i s  decreased at ~in~var~aiited multi-way stops, especially small children. It seems 
that pedestrians expect vehicles to stop at the stop signs bur many vel~ic.les have gotten in the habit of 
running the "unnecessary" stop sign. Thirteen references found this to be their finding. (References 7, 8, 10, 

1 7 , 4 5 ~  55  .61,62, 61, 67 and G8). 

13, 14, i i .  17.  1 9 , 2 0 , 4  

7. Citizens fed "safer" in communities "positively controlied" by stop signs. Positively controlled i s  
iiieaiit to infer that the streets are controlled by unwarranted stop signs. Homeoivners on the residential 
collector feel safer on a 'calmed' street. Seven references found th is  to be their finding. (Reference 6, 14, 18. 
20. 51, 5 s  and G6). 
Hypothesis twelve (below) lists five references that dispute the results of these studies. 

S. Speeding probiems on residential streets are associated with" through" traffic. Frequently homeowners 
feel ilre i.iro!?ieni i s  created by 'outsiders'. Many ?imes the problem i s  the person complaining or their 
neighbor. Five references fobund tbis to be their finding. (References 2,  l i .  4S.si  and 5 5 ) .  

9. U iiwarranted miiiti-.way stops iiiay present potential liability probieiiis for undoctinient.ec1 exceptions to 
accepted :v,?rrants. Local jurisdictions feel they may he incurring higher liahility exposure by 'violating' 
?lie MIITCD. Many times the unwananted stop signs are installed without a bvarrant study or some 
d o c ~ i n i e ~ ~ t ~ t i ~ ~ i .  Cited by six references. (Reference 7 ,9 ,  19,116, 62 and 65). 

10. Stop signs increase noise in the \,icinity of an in~ersection, The noise i s  created by the vehicle braking 
noise at tlie intersection and the cars accelerating up to speed. The noise i s  created by the engine exhaust, 
brake, tire and a e r o d y i i ~ ~ i ~  noises. Cited by five references. (Reference 14, 17,20.4i,  55) .  

i 1 ,  Cosi or i i s t t i l \ i i i Z  m i i k - w q  stolp are low hut :xiforceinent costs are prohibitive. many corninunities 
do not lmve the resources to effectively enforce compliance with the stop signs. Five references found this 
to be their finding. (Reference 1, lo1 45, 51, 55  ). 

12. Stop signs do not ~ i g n ~ ~ c ~ t l y  change safety of intersection. Stop signs are installed with the hope 
they  will malie tlie intersection and nei~hborhood safer. Cited by five references. (Reference 55,60,61,62, 
63) .  

1010212003 
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1-iypothesis seven (above) lists seven references that dispute the results of these studies 

I i. Unwarranted n?uiti-way stops have been successfully removed with public support aiici result in 
improved coilipliance at justified stop signs. Cited by three references. (Reference 8, 10, 12). 

1.1. Uiiviarranied inillti-way stops reduce accidents in cities with intersection sight distance problems and 
:it intersections \sit11 parked cars that restrict sighs distance. The stop signs are unwarranted based on 
volurn: and may riot quite meet tile accident thresho!d. Cited by three references. (Reference 6, 18, ha) .  

15. Citizens feel stop signs should be installed at locations based on traffic engineering studies. Some 
ho~ncowiers rea1iz.e ilie importance of installing 'iiecded' stop signs. Cited by two refereiices. (l ieferences 
56. 57 ). 

16. Multi-viay stops can reduce cut-through traffic volume if many intersections along the road are 
controlled by stop signs. If erzoiigh stop signs are instailed on a residential or collector street motorists 
iiiay go another \ m y  because of the inconvenience of having to start and stop at so many intersections. 
This iiicludes the many drivers that will not stop but slovvly 'cruise' through the stop signs. This driving 
beiiavior has been nicknamed the 'California cruise'. Cited by two refereiices. (Reference 14, 61). 

17,  Placement of uiiwarranied stop signs in violation of Georgia State L.aui 31-6-50 (a) (b) (c). This study 
i m s  coitdiicted using Georgia law. Georgia law requires local goveriiinents to install all traffic controls 
devices in acco l ice with the MUTCD. This i s  probably similar to traffic signing laws in other states. 
Cited by two references. (Referelice 19, 62) .  

1 S ,  Special police eoforcenient of niiilti-way stop signs has limited effectiveness. This has heen called the 
'Imllo' effect. Drivers wiil obey the 'unreasonable' laws as long as a policemen is visible. Cited by two 
references. (Reference 39.46). 

19, District judge orders reniovai of stop signs not installed in compliance with city ordinance. Judges 
irave ordered the reinoval o f  'Lin~ecessar~' stop signs. The problem begins when the traffic engineer and/or 
elested officinis are asked to coiisider their intersection a 'special case'. This creates a precedent and 
rcsiilts i n  a proliferation o f  'specikl case' all-waq~ stop signs. Cited by two references. (Reference 59, 62). 

?O. Some ,i iirisdictioiis have created warrants for nitilti-way stops that are easier to meet than MUTCD. 

Lv'irrants are usually created to please elected officials. Cited by two references. (Reference G I  and 70). 

21. Citizens percei.;e stop signs are effective as speed control devices because traffic "slows" at stop sign. 
I f  everybody obeyed the traffic l aw ,  stop signs would reduce speeds on residential streets. Cited by one 
r&,f.. ~ i ence .  (Reference S S ) .  

22. Removal of multi-way stop signs does not change speeds but they are slightly lower without the stop 
siizns. T h i s  .;tiid?. findings support the drivers behavior referenced in item #4, speed increases when 
i i i i \ v i i r r i~ ! i td  st017 siy1.i zrc installed. Speed decreases  hen the s t q  signs were ucinovecl! Cited by one 
reference. (Refereiice 64). 

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

diction feel. that the MUI'CD warrants aue too difficult to meet i n  residential areas. The reduced 
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24. There area many ways to "calm" trafftc. Cited by twenty-two references. (~e fe rence  I ,  14,20, 2 2 ,  j i , 3 4 ,  
35 ,  56 ,  37. 38, 40,4I,JZ, 44, 45,46,47, 4S, 50, 51, 53 and 66) .  

They include: 

(a) Traftic Cliolcers ( f )  Sidewalks and Other Pedestrian Solutions 

(b) Traffic Diverters (6) Neighborhood Street Design 

(,c) Speccl Hiimps (11) On-Street Parking 

(d)  ~ ~ o ~ ~ i ~ ~ i a b o L ~ i s  (i) One Way Streets 

( e )  Neighborhood Speed Watch (j) 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. i 0 , j  1 ,  3G, 4?,48 and 5 3 ) .  

26,  Reduced speed h i t s  are not effective at slowing traffic. Motorists do not drive by the number on the 
signs. they travel a safe speed based 0x1 the geometries of the roadway. Cited by five references. (Reference 
1. 20. 39.46 aiid 69) .  

27. Local streets should be designed to discourage excessive speeds. The most effective way to si 
down traffic on residential streets is to design them for slow speeds. Cited by txvo references. (Reference 43, 
52) .  

18.  Speeding on residential streets is a seasonal probiem. This is a myth. The problem of speeding is not 
seasonal. it's just that homeowners only see the problem in 'pleasant' weather. That's the time they spend 
in  ilicre front yard 01- walking the iieighboriiood. Cited by one reference. (Reference 2).  

29. Speed variance and accident frequency are directly related. The safest speed for a road is the speed 
rlint iiiost ofiiie clrivcrs f'eei safest driving. This speed creates the lowest variance and the safest road. 
Cited by one reference. (Reference 47). 

30. The accident i n ~ ~ o ~ ~ e ~ i e n t  rate is lowest at the 85th percentile speed. The 85th percentile speed is the 
speed that most drivers feel comfo~able driving. The lowest variance i s  usually from the 85th percentile 
speed and the 10 mph less. Cited by one reference. (Reference 47). 

3 1, P s ~ c h o ~ p ~ r ~ e p t i v e  transverse pavement markings are not effective at reducing the 85th percentile 
speed hiit do red1ic.e the highest speed percentile by 5 MPH. Cited by one reference. (Reference 47). 

33, The safest residential streets would be short (0.20 miles) non-continuous streets that are 26 f.o 30 feet 
from curb to curb width. The short streets make i t  diftienlt of drivers to get up to speed. Cited by one 
reference. (Reference 52) .  

1~trp: i~~v~~~v.ci . i roy.mi.usiTraffcEngii ieer in~~~il t iway.htm i O / O ~ / Z O O 3  
, , .,. , , . . . , .  ~ .. . 
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Studies have foiintl that installing t i n ~ ~ a r r ~ i i ~ e ~  stop signs increases operating costs for the traveiing 
public. The operating costs iiivolve vehicle operating costs, costs for increased delay and travel time, cost 
to enforce signs, and costs for fines and increases in insurance premiums. 

The totai costs are as foil,ou;s (Reference 55): 

Operating Costs ( 1  9901 s I 1  1,737Iyear 
(%.0429 IiStop) 

Delay & Travel C,osts (1990) $ 88556 /year 
($.0340iiStop) 

Enforcenient Costs (!'iDO) $ 837iycar 

Cost o f  Fines ( 1  9 per year) 

Cost of 2 stop signs (1990) 

Costs of increased insurance (1990) 

Tota l  ~ ~ 9 9 Q ~  SZ1O,OC;liyenr/intersee(ion 

$ 1,045:year 

P; 280 

$7&&&g.a 

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

Another strid?. (67) foiiiid that the average annriai road user cost Lacreased by $2.402.92 (1988 cost) per 
intersection \vlirn conveitiiig from two to four way stop signs for low volume intersections. 

Researchers found that miiiti-way stop signs do not control speed. In analyzing the 23 hypotheses for 
multi-way stop signs. five were favorable and 1 8 were Linfavorable toward instaliing u n ~ ~ a r r a n ~ e d  all-way 
stop signs. The Chicago strtdy (6) was the aiily research paper that showed factual support for 
" i i n ~ ~ ~ ~ - r a n t ~ ~ ~ "  multi-way stop signs. They were found to be effective at reducing accidents at 
intersections that have sight distance problems and on-street parking. 

is i i i p ~ ' .  , i t > l i r i ~ :  ~ , ,  1 0  noic illllt i speeding proble:ns and miiitj--way stop sign reqnests date hack to 
I9ji! (6 j j .  Tlic proi'cssiuii siill bas mi "so!vcd" :his perception pvobleiii. 

~ 

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

http:i/ww;lu.ci. troy.nii.us!TraflicEngineering~~~lltiway.htm 
. , , ., ,, . . . . . . ~. . , , , , , , , 
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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 ~ r c t ~ i e ~ t o n  Jr., P.E. 

Chief Engineer, Traffic Studies Section 

Gwinneit Coiinty Depertment o f  ' r~aiispo~'~tion 

75 Langley Drive 

lmvreiiceviile, Georgia 30045 

770-822-7412 

brethemn(~co.3wiiiiett~ga.Lis 

1 ,  Gerald L. U1l:iian. ~ ' ~ e i g ~ b o ~ ~ o o d  Speed Control ~ U.S. Practices", ITE Compendium of Technical 
Papers, 1996: pages 1 11- 115. 

2.  Richard F. Beaubein. "Controlling Speeds on Residential Streets", 11E.JJrnm.J April 1989, pages 37. 
39. 

3 ,  "4 Way Stop Signs Cut '4ccident Rate 58% at Rural Intersectioiis", I!~EJo.i~anal: November 1984, pages 
23-21. 

4. Miciinel Kyte CQ Joseph iMarek, Toilecling Traffic Data at All-Way Stop Controlled 

intersectioiis". ?TE..J~Lii-nnl, April 1989, pages 33-36, 

5. C h i ,  FIynn & Stocker, "Voiiime Deiay ~ e l a t i o n s ~ i p  at Four Way Stop Controlled 

Intersections: A Response Surface Model", ITE Journai, March 1989, pages 27-34. 

6. La Plnnte and ~ ~ i ~ i d J o ~ ~ ~ d k i ,  "Stop Sign Warrants: Time for Change", ITE J o u m ~ ,  October 1992, 
pages 25-79. 

7. Patricia U. bioyzs, "1Lespoiidi:ig to Citizen ILcquests loor Mulii W a y  Stops", IllE Jo~ir ix~I;  jaii t iary 19W, 
pages 43-48. 

8. Chsdda and Carter, ~ ' ~ L i l t i ~ W a y  Stop Signs - Nave We Gone Too Far?", ITE Journal, May 1983, pages 
19-21, 



Muiti-\vay Stops - The Research Shows the MUTCD is Correct Page 7 of  I 1  

9. G a q  Mcore,"GwinnetT County Legal Opinions on U n ~ ~ a r r a n t e ~  Multi-Way Stops", 

hlarch 6,1990. 

LO. Chadda and Carter, " The Changing Role of Multi-Way Stop ControI", I.TE 

Corn~~nc! iLuln .of r rc iu l i~a~.a~e~,  1983, pages 4-3 1 to 4-34. 

i 1, Lmeil  and Iiaver, "The Safety Effect of Conversion to All-Way Stop Control", Transportalioa 
ReS?ili.cl> R ~ ~ O K I  IQ6S. pages 103-107. 

13. "lndiann Suggests l V a p  to I!ait Stop Sign blisuse". T~&ns-af~>: R g p g ~ ~ e r ,  February 1989, pase 7. 

1978. 

14, "State o f  thc Art: Residential Traffic Management", US DOT, FFIWA!RU-S0/092. December 1980, 
pages 6:-65~ 22-23 

15, Dick Wiilianis, "A New Direction for Traffic Dispute", A%La&aJ~.!rnaJ, January 14, 1988, Section E, 
page 1 

16. 'W'arrants for MtiIt i-Way Stop Signs" (2B-6), Manual on Un-ifQrm Traffic Cond-D-eyxs,  US DOT 
FHWA. pages 7R-3 to ?.B-4. 

17. "Stop and Vieid Sign 
14 to 2-16. 

Traffic C o n t r o l - ~ ~ ~ c e ~  Hanaosk, US DOT, FWWA, 198.3. pages 2- 

IS. La Pante & ~ ~ o p i c ~ l o ~ ~ d i ~ i ,  "Stop Sign ~ a ~ a ~ ~ s  '/   resented at ITE Conference, §an Diego, CA, 
September i 8 ,  1989. 

19, Walt Reknc, "TraiKc Engineering Study of ~ ~ 1 1 1 I ~ i ~ ~ V a y  Stop Signs". City of Rosvvell, 

February 15. 1988. 

30. IIoiiibtlrger, etal. R ~ s ~ ~ ~ ~ ~ ~ ~ - . S ~ ~ ~ ~ ~ ~ . e s ~ ~ ~ ~ ~ ~ ~ . . ~ l - ~ f ~ c  Contiol, I'TE, Washington, I X ,  1989 

7 I .  S p e e ? ~ Z . ~ . ~ ~ - G u ,  ITE, ~Vashin~ton ,  DC, 1993. 

7-2. A ~ P o ! . ~ c \ . . p n ~ i i e ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ i ~  o ~ ~ i ~ ~ i ~ ~ a ~ ~  and Streets, AASELTO, Washin~ton, RC, 1994. 

2:. A.J. Ral!ard, "Efforts to Control Speeds on ~ e s ~ d e n t ~ ~ l  Collector Streets", ITE 

74. C.E. Walter, "Suburban Residential Traffic C a i m i n ~ " ~  TTE Compendium ofTgchical Paps=. 1994, 
pages 445-449. 

25. K.L. Gonzalez, " ~ei~l iboFhood Traffic Control: Bellevue's A p p ~ o a e ~ ' ,  ITE Joumai, Vol. 43, NOS, 
May 1993, pages 43-45. 



Multi-\%aaq Stops - The Research Shows the MUTCD is Conect Page 8 o f  11 

16. Brian Kaneiy & B.E. Ferris, "Traffic Diverter's for Residential Traffic Controi - The Gainesville 
Experience", ITE C O i ~ i p . ~ . n ~ l L i r ~ l ~ o f T ~ ~ ~ ~ c ~ ~ . I ' ~ p ~ r s ,  1985, pages 72-76. 

27. Marsha11 Eiizer, "Guidelines for the Design and Application of Speed Humps", IT_Ei 

C-o.mp~i~xdiuni o f ~ ~ c h n i c a i p ~ ~ ,  1993, pages 11-15 

28. 7 .  P.i[azeila & D. Goiifrey, "Building and Testing a Customer Responsive Neighborhood Traffic 
Control Program". l r ~ ~ C ~ _ o . ~ ~ ~ n d i ~ m f S e ~ ~ ~ c a ~ . . ~ ~ ~ ~  1995, pages 75-79. 

29. W.h.1~ I3rerliertoi? mid J . E  Woinbie, "Neighborhood Traffic Maiiageinient P ro~p i i i " .  IT'E ~o1n~e.ndiL1.m 
(>rrecijI1icpi P ~ ~ C S .  1992. pages 398-401 

30. J.E, LVoiiihle. "Neigliborhood Spced Watch: Another Weapon in the Residential Speed 

Control ;irsei~al", l . r E J a L ~ d ,  Vol. 60, No. 2, February 1990, pages 1- 17 

3 I .  Michael Vv'allwori~, "Traffic Calming", The Genesis Group, unpublished. 

32. Doug Leiiiov, "Calming Trafik", C;&yem&g. Aiig~ist 1996, pages 2 5-27, 

33. Michael Wai1M;orl~. "Traffic Caiiiiing", T&.Traffic Safety Toolbox, ITE, Washington, DC, 1993, 
pages 234-245. 

34. Ransford S. McCo~irt, Neighborhood Traffic Management Survey, ITE District 6, Technical Chair, 
Linpihlished. June 3* 1996. 

35. I-iaibsi-t. eta!, '~Iniplenie~~tation o f  Residential Traffic Control Program in the City of San Diego", 
District 6 Meeting. July 1093. 

36. Anion ~ ~ 1 1 I e ~ ~ ~ L i s l i .  "Speed Humps & Inipienienta~ion and Impact on Residential Traffic Control", 
City o f  Beverly I-Iills. California, District 6 i~eetiiig, J ~ i y  1993. 

37. Firoz Volira. "Modesto Speed Fiiiinp Experience", District 6, ITE Meeting. July 1993 

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

District 6 ITE Meeting. July 1993. 

39, Cynthia L. Hoyle, Tr;lf?ic Calming, A ~ e ~ i c a n  Planning Association, Report No 456, J ~ l y  1995 

40. Sam Yager. ...Q f Roundabouts. ITE Technical Council ~ o m m ~ t t e e ~  5B- 17, 

~ v ~ ~ s ~ l i n ~ t o l l ,  DC, I~t~biLlary i 992. 

41, ~Liidel~iies for Res~dential SLibdivision Street Resien, TTE, Wasliington, DC, 1993. 

42. Residential SEeets. 2nd Edition, ASCE, NAHR & ULI, 1990. 

10102/2003 



hluIti-v.'ly Steps - The Research Shows the MUTCD is Correct Page 9 o f  11 

43. ~ ~ , ~ , ~ ~ c . ~ a ~ ~ ~ ~ ~ ,  Citizens Advocating Responsible Transpo~ation, Australia, 1989. 

44. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ 1 . 1 1 1 ~  

45. 'Todci Long, "'The Use of Traffic Control Measures in the Prevention of Through Traffic Movelnent on 
Residential Streets", Linp~~blislied, Masters Thesis, Georgia Tech, September 1990. 

46. Patricia Koyes: "Evaluation o f  Traditional Speed Reduction Efforts in Residential Areas", i1.L 
C~omp_e_ncl~hi.n~ oSl_i.c_l~~~.~c.a!..~p~, District 6 Meeting, 1993, pages 61-66. 

i?. Ci.E I:raiigoi, "TIoward Cotiiity's Speed Control in Residential Areas Utiliziiip Psyclio-i?erceptive 
.Traffic C'witrols". ITE Co~~~.p .en~i i~! i~~ .o~f.~.e~l~.n.iflli~Pape~s, 1985. pages 87-92. 

48. Halbert. etal, " l i i~p l~n ic i i t~ t~on  o f  Residentiai Traffic Control Program in the City of San Diego", ITF, 
Coi3ipeiidiiiiJi o f ~ T e c l l n - a l ~ P .  District 6:  1993. pages 23-60. 

49. Radtsan & Siiilia. "Gap Acceptance and Delay at Stop Controlled Intersections on Multi-Lane 
Divided Highways", ITE-J.QQx~~!. March 1980, page 38. 

50. Borstel, "'Traffk Circles : Seattle's Experience", ~ T ~ . ~ o m p e n d i L ~ ~  of Technical Papers, 

1985. page 77 

5 I .  D. Meier. "The Policy Adopted in Arlington County, VA, for Solving Real and Perceived Speeding 
Problems on Residential Streets", IT~..~oinpeii~iLini of Technical Papers, 1985, page 97. 

52. Jeff Clark. "High Speeds and Volumes on Residential Streets: An Analysis o f  PhysicalCharacteristics 
as Causes in Sacaaitieiito, California", I ~ E . ~ . o . ~ ~ ~ ~ ~ ~ m  of Teclmical Papers, 1985, page 93. 

5 3 ,  U'iersip R Van Winkle: '~Neighborliood Traffk Mana~en~en t  in the DailadFort Worth Area". IT2  
Co!~i~p.eiidi~ii1i qf T ~ e ~ ~ I ~ n i ~ l P a p m s ,  1985: page 82. 

54. l n>pr~! ing  Residential Street Environments, FFIWA RR-81-03 I ,  1981. 

55. C a r l  R, Dawsoii, Jr., "Effectiveiiess of Stop Signs When Installed to Control Speeds Almp Residential 
Streets". Proceedings from Southern District ITE Meeting, Riclmond, Virginia, April 17, 1993. 

56. Arthur R. Tiieii. " i e t  Baton Rouge's Traffic Engineers Decide Whether Signs Are Needed". StaE 

J'Ka&Xjc.c, Department o f  Trniispo1T. eta], London, Noveiuber 1991 

Tiihng,c: LA, August 30: 1953. 

57. Gary James: "Merits Being Totally Ignored in This Instance", Mornin: h d v o c e ,  Baton Rouge, LA, 
July 30,1983. 

59, "City-Parish Milst Move Stop Signs", M o r n i n ~ . ~ d v o c a ~ ~ ,  Baton Rouge, LA, 1983. 

60. S ~ ~ t ~ ~ ~ s - ~ ~ f ~ ~ R e s e a r c b  Related to Traffic Control and R o a ~ v ~ . ~ ~ e m e ~ t ~ ,  Vol. 2, FMWA 
~ ~ a s l i i i i ~ t o n ,  D. C., 19982. 

iittp:/:vvww.ci.iroq..rni.us/Traf~cEn~ineerin 10/02/2003 



hf i i l t i -u iy  Stops - rlie Research Sho%S the MUTCD IS Correct Page 10 o f  1 I 

6 I ,  B.I-I. Cottreli, Jr..Y?sing All-Way Stop C.ontrol for Residential Traffic Management", 

Report No.  FH\4JL4 VTTtC 96-Iil7, Virginia Transportation Research Couiicil, Charlottesviiie, Virginia, 
January> 1996. 

62. Ech & Diega, "Field Evaiuatioii at M L i l t i - ~ ~ ~ y  Versus Four-Way Stop Sign Control at Low Volume 
intersections in Residential Areas", Trans~ortation Research Record-llC;O, Washington, DC, 19888, pages 
7-13. 

6~ . l i an~o11 .  "Are There Too Many Four-Way- Stops?"? Traffic Engineering, November 1957, pages 20- 

64. Benirbien. "Stop Signs for Speed Control", ITE.JQ.U.~& November 1976, pages 26-28 

65. Antwerp and Miller. "Control of Traffic in Residential Neighborhoods : SoiiieConsideratioiis for 
implrmeiitatioii", Traiisportarion 10, 1981 ~ pages 35-49. 

66. Lipinski. "Neigliborliood Traflic Controls", T r a n s p o r l a t i o n ~ i n e e r - i ~ l ~  Journal, May 1979, pages 
213-221 ~ 

67. Richardson.":\ Delay blcdel for Multi- Way Stop Sign Intersections". T r a n ~ ~ . ~ ~ a t i o n R e s e ~ r . c l ~ - ~ ~ ~ ~ ~  
1112, washington. DC: 1987, pages 107-114 

68, Briglin, "An Evaluation o f  Four-Way Stop Sign Control", ITE Journal, August 1982, 

pages 16-19, 

69. Ulinian aiicl Dudek, "Effects of Reduced Speed Limits in Rapidly Developing Urban Fringe Areas", 
T ~ a ~ ~ p ~ ~ t ~ ~ . i . ~ . n . ~ " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ l i 1 4 .  1989, pages 45-53. 

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

71, U'es Siporslii. "Stop Sign Compliance'*. posting on Traffic Engineering Council List Serve, Jan 15, 
L 999. 

Not included in Analysis - Reports not available 

1. ~ ~ n ~ p ~ . o ~ ~ ~ ~ ~ ~ ~ a f f ~  . . . ~ i . ~ ~ ~ p e ~ ~ ~ ~ ,  ITE Report iR-081 , August 1995. 

2. Knnde, '' ~ n w a r ~ a n t e d  Stop Signs in Cities", ITE Technical Notes, July 1982, page 12 

3. "In search of Effective Speed Control", ITE Teclznical Notes, December 1980, pages 12-16. 



\.iiiiti-\i,ay S t o p  - llie Research Shows the iMLJTCD i s  Conect Page I 1  o f  1 I 

4. "Stop Signs P o  Not Control Speed", ITE Technical Notes, July 1978, pages 6-7. 

5. "An Evaluzition 0('T.~!i\.c.ai,ranted Stop signs", ITE San Francisco Bay Area: February 1979. 

6, "Cost o f  Unnecessary Stops", Auto Club o f  Missouri, Midwest Motorists, 1974 

7. Nitzcl. Scliattcr RL blink: '~Resident~al Traffic Control Policies and Measures", IXE 

C ~ o i i ? p e ~ ? d . ~ ~ ! i l i o _ i ' ~ ~ ~ C ! ~ l ~ . i j c a ~ ~ ~ p ~ ~ ,  1988. 

8. Weike and Kei in.  "Residentiai Traftic Controls". i T ~ . . ~ ~ l . ~ ~ . n ~ i t ! . ~ . o l  T_e_ci~ni.C,?~P~ge~s, Wasliington 
DC. ALigiin 1976. 

9. Landom and Biiller. "The Effects on Road Noise i i i  Residential Areas". Watford, United Kingdom. 
October 1977. 

10. Wells and Joytier. "Neighborhood Automobile Restraints", Transportation Research Record S 13, 
1951. 

i I .  Byrd and Stafford, "Analysis of Delay and User Costs o f  Uiiwananted Four Way Stop Sign 
Controlled Intersections", TRR 956, Washington, DC, 1981, pages 30-32. 

12. Marcoiii, "Speed Control Measures in Residential Areas", Traffic ~ n g i n e e r i ~ i ~ ,  Vol. 47, No. 3 ,  March 
1977, pages 28-30, 

i 3. Moiince. "Driver's Compliance with Stop Sign Control at Low Volume Intersections", TRR SO8, 
TRB, ~ ~ a s i i ~ ~ ~ t o ~ ~  DC, 1981, pages 30-37. 

14. Oriob. "Traffk Diversioii for Better Neighborhoods", Traffic Engineering, ITE, Vol. 45, No. 7, July 
1975, pages 22-25. 

Count 

I010212003 

. 



I I 

c i t y  oificiiris are rrcyiidy confronted 
by citizens demanding t ha t  stop signs he 
piticed on residential strects to control 
speeding. Tiicse ci ikens are conviiicrd 
tbat stop signs wil! reduce speeds on 
<heir strccts. thereby enhancing :he 
safery children playing ncar or i n  ihc 
~ i i c e t ~ .  City councils iisuafly respond fa- 
vorxt i i? to these reyuesis in order to pro- 
i i de  a toiigible s i p  of their concern for 
public sarety at a reiativeiy low cost. 
Morcovci. i t  seems o b v i ~ u s  to ihem also 
that stop signs wi i i  reduce speeds and 
pi-oinutc public sale!? 

,~ i~, , i rd 011 bni/iinn i kq f i~ r  coti- 
/or Sireeis mid Highways' 

stmils ih.it stop signs siiouid itoi be in. 
sidled for r p 4  control. One argument 
for this i s  tha t  misuse of this trdfic con- 
trol dewc proniotcs lack of respect lor 

tiaific con:ml devices. and :ionoh- 
servmcc of such devices is potenlially 
haiardoiis. Pcrhspa a inorc effecl ivc a i -  
guincni i s  that stop signs arcno( effective 
in icditcii ig speeds. Recent studies in the 

of Troy. Miciiig:in sug8est that 
piac ing ctop signs f o r  speed control 

tcs i i l s u  sliowcd a n  alarmingly high dis- 
obsdience lair. for thrsc signs. The speed 
,in0 stop sign obrei>aiice s:udies were 
madc from a i l  unmarked c i ty  car. the 
f o m e r ~ i : h  d radar uni t  heforeand alter 
the ins:aliaiioi: or stop signs. The highest 
specd oilscrved ior each vehicle was the 
s p e d  iccoided. 'The I F E U ~ ~ S  are a s  f o -  
it>% s: 

A n v i l  Drive. h i r v i i  D r i v e  is a cil i lrctoi 
strcct in  it  ricli, rcsidontial area. The 
i i i i c t  i q  approxim;3tn:ly 0.6 miles iona 

il ;ih$vnnrcnt t o  cmphn-  
i i i c  i t s  residential ciiiiiitcicr m d  dis- 
ciiiiiage speeding. Residents felt :hat 

was a prohicm. however. nod 

tCi l t iS to  i:lcrciise pca i  s p e c d ~ .  nz s t ~ c t -  

spot speed studies uerc conducted l o  de- 
tcrmine the  extcnt o f  it. 

Thc average peak speed was 24.1 miles 
per houi--a typical result for residentiai 
streets in Troy. Residents petitioned 
City Council, and stop signs were placed 
on Anvil at Forge aiid Kettle Drives. 
:wo iocal sircets. as a result of council 
tictior: (Figure 11. Studies conducted on  
,Anvil hetween these two strects 30 days 
aStei the stop signs were installed 
shoheii  t i i : i t  thc average peak speed was 
24.6 mph---oi  i i c  signihcant diileicncc 
because of  thc signs. 

Stop sign observance studies made at 
Anvil a n d  Ketilr at the same timc 
showed that only 25 perccni of the imo- 
torists came to a fuil slop, suggcsting 
thai drivers don't feel that  a slop i s  re- 

'Table 1. Anvil Drive. 

Soced Sludies 

Without Wilh 

Speed mplr mpb 

L O W  15 I 5  
,4vrraee 24. l 24.6 

Sfop Signs Srop Signs 

85th &rcsnttle 28 28 
Wigh 38 35 

Stop Sign Observance 

Number Percent 

Full Stop 
Roll Stop 
No slop 

Toidi 

14 25 
35 6d 

I 1  

55 I00 
- 5 -  

quired at this iiiiersection. Study resuits 
are shown i n  Tahie I 

Niagara Drive. Niasara Urivc i s  a col- 
iector street in it new resideritiai aiea. 
Approximately 0.4 miles long. Niagara. 
too. has il curved alignment to empha- 
size i t s  residential ckarecier and dis- 
courage speeding. Residents in thc  area, 
coircerned about speeding. petitioned 
City Council for installation of stop 
signs on Niagaia and Esgle. a locai 
strcct (Figiire i ) .  Spot rpccd studies 
made t o  detcrmiix the ehtcril of t he  
speeding problem found iiweragc peak 
speed to be 23.8 mph. Stop signs were 
instailzd, and speed studies were con- 
ductcd again 30 days  after iiistallation. 
With the signs in place, arerage peak 
speed was 25.2 mph, indicating tliat the 



. 

r'igure I 

'l'ablr 2. hiagora Drive. 

Wifhout With 

Smed moh mnh 
Stop signs Slop Sigos 

LiiW l i  !i ~. 
Average 23.8 25.2  
85th Percentile 26 29 
l i i gh  34 34 

>unhef Perren! 

- - - 

Table 3.  Rohiriuood Street. 

Speed Studies 

Without With 
Stop Signs Stop Signs 

Speed w h  mrrh 

I 
Pi** $ ,an-  c 

! 
I 
L .__- 

Figure 3. 
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Table 4. Crimson Sireel. 

Speed Sluduer 

6 
i9 51 

10 I0 
J i  43 

agreed to avr i i i l  the results of an eval- 
uation o f  a temporary stop sign on 
Crinison at Crcstline before pressing 
tiicir request for permanent signs. Before 
a n d  artier speed studies were made at  
lociitiims chosen with the  cooperution of 
:he residents. The speed studies were 
made o n  horh sides of the signs. the re- 
sults sepwated b y  direction o f  travel. 
?he aftci stiidier i rc r r  rnade 30 days ?ol. 
iui.ing instal lat ion or Ihe teniporary 
signs. 

Sign ohsrnance  sludies were made at  
t l i c  s a m  t ime.  These showed the! only Y 
pcrcent iii' !iic iiiotorisls came to a lo l l  
slop, ievciiiing that ttic other 91 psrcent 
did not consider ii iu i i  slop necessary. 
Rcsuits of rhc studies are shown  in Table 
J Aftr r  ieeiiip the results, residents 
tigreed that stop signs were not efiectivc 
i 7 ,  reducinp spceds in their area. The 
tcmpoinr) signr havc been removed. 

Conclusions. l'hc studies conduclcd in 
Troy show that stop signs are 1101 e l k c -  
!!ve in controiiiiip speeds in residentiai 
.ircas. Tlie dilicrence in average spccdi i s  
inat significant alter installation O S  stop 
signs hut the tendency i s  for a slight 
increase in speeds. possibly because mo- 
torists iire trying to make u p  for iost 
time after passins the sign. The same 
iendency occurs in reverse when stop 
signs whic! i  Iii ivc been in place for many 
iLi ir~ I ., itre icmnvcd. After removal. there 

n o  signiliciml change in speeds, but 
spceds wcrc slightly lower withoui !he 
stop signs. 

~Thc s top sign observance sludici 
showed t ha t  stop signs pioced fur speed 
c ~ n l r o i  are generally disregarded. Ap- 
prorirn;ttcly ha l fo i t i i c  motorists madc a 
i i i l l infi siop; onc quarter came to a full 
s t o p  onc quarter did not stop at  ai l ,  

r. ~ e ~ ~ b i e n  (M) 
transportation 

gineer for :he 
ty of Troy. a 
hurban cornmu- 

nity in the metro- 
poli t t in n r c a  01 
D c I r o i t . Re in rc 
entering this posi- 

tion in 1975, he was chief engincer with 
the  hi of Reid. Cool & Michalski. Det- 
roit. Front 1968 to 1973 he served with 
the  Fsder;!! Highway Administration in 
w r i o i i s  paris of the country. 

TRANS~ORTATION 
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TRAFFIC ENGIN~ERIN~ 
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ihe  Handbook, with 23 chapters and 
nore than 1.000 pages, reflects the 
xoadening out in recent years of !ha 
,ole and responsibiiity of the trans- 
Doriation enginsei. Written by the 
loremost authorities in lheir fields, 
;he volume emphasizes the major 
elements of i c ta i  t iansportaiion 
pianning. particuiarlyas they relateto 
traffic engineering. Chapters range 
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By Himrnat $. Chadda, Ph.D., 
P.E, and 
Everett C. Carter, Ph.D. 
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ver the past two or three dec- 
ades, right-of-way control at 
many intersections has be- and political appointees influance tion), and increase pollutants. Further, 

come muiti-way stop sign control, resuit- installation of unwarranted traffic control 
ing in the proiifiwation of stop signs ai devices, especially stop signs, breeds 
vrban intersections. Multi-way Stop disrespect for such devices and can re- 
signs have been installed for many suit in Dotentiallv danqerous driver be- 

decision-mak~ng, believe that multi-way 
stops are a panacea for urban traffic 
problems, promoting speed controi, ac- 
cideni reduction. and Dedestrian safely. 

reasons, inciuding the following: - Conformance with MUTCQ warrants 
(traik voiumes and accidents). 

* An interim measure prior to installing 
a traffic signai (--unti! such time that 
signal warrants are fully met and/or 
funds for signai installation become 
available). 

* Safety i m p ~ o v ~ m e ~ t s  at an iotersec- 
lion with inedeqiiat~ sight distance 
resuiting in excessive ~~ght.a~gle coi- 
lisioi>s. 

D Speed Control device, for discouiay- 
ing through traffic on urban resideniiai 
streets. 

e CiPj .of?iciais yield to citizen requests 
(viewing stop signs as a "cure-aIY ?or 
their perceived traffic safety prob- 
!ems) and insiail unwarranted muiti- 
way stops (which have low initial in- 
stallation cost but rather measurable 
adverse ec,onomic, operalianal. en- 
vironmentai. and sociai impacts). 
Fvcn t i i o q i i  ihr JMaiwal on Onifomr 

Tral%c Co:o,rtrnI Devices IMUTCD) has 
specific warrants for the application 01 
multi-way stop control. the "poiiticai" 
warrant, in some cases, is the oniy one 
tnaf is met. Some local agencies, par- 
ticularly those whore elected officials 

in some cities and counties, multi-way 
stop control remains the predominant 
urban intersection traffic controi, result- 
ing in these jurisdictions being the most 
liagrant violators of the MUTCD war- 
rants ior the multi-way stop controls, 

The MUTCD emphatically states that 
stop signs shouid not be installed for 
speed controi.i Research?, 3 ,  has 
established thal the instaliation of stop 
signs for the purpose of controlling vehi- 
cle speed does not achieve the desired 
results. Despite this fact. ciiizens ire. 
quentiy request the installation of stop 
signs to soive perceived traffic proh- 
lems. Studies in the City of Troy. Michi- 
gan3 and in Howard County, MarylandS 
revealed that  placing stop signs for 
speed control increased peak speeds. 
The study in Berkeley, California, 
showed that signs placed for the pur- 
pose of speed reduclion were flagraniiy 
violated.5 

Urrwarranted stop signs increase 
stops, cause delays, increase vehicle 
operaling costs (including luel consurnp- 

havior .and reai saie& problems. For 
these reasons, it is desirabie to remove 
unwarranted and unneeded stop signs 
which hinder traffic flow, rather than aid 
it. Removing unwarranted stop signs 
would reduce the number of vehicles re- 
quired to stop, thereby increasing fuel 
economy. A recent study for the City of 
Inglewood. California,' revealed that 
approximately 0.0173 gailons of fuel is 
consumed in deceleration 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 30 inves- 
tigated) to two-way stop contralied 
would result in annuai savings of about 
$486,000, Anolner recent research 
study has shown that, in some cases, 
inleisections which are currently con- 
trolled by four-way stop signs wouid op- 
erate much more economically under 
two-way control. That study also noted 
thal there are thousands of multi-way 
stop sign controlled intersections 
nationwide which should he convefted 
to Wo-way conirol. 

Based upon a survey of fhe l i~rature 
and a telephone survey of severai city 
and state agencies. t he  problems/ 
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impacts of uriwarranted stop signs are 
briefiy summarized beiow. 
A. Safety Probierns 

5 Drivers who do not obey the 
right-of-way ruie at muiti-way stop 
Intersections. 

* Drivers who do not make a corn- 
piete stop (rather a partial or roii- 
ing stop). - Drivers who recognize tha! stop 
signs are not needed at a particu- 
iar intersection, tend to ignore the 
contic)! resuiting in safety prob- 
lems This has ied to a general 
increase in disrespect and a de- 
crease in compliance with traffic 
controi deviCes. This has resulted 
in pntentiai lor increase in righl- 
angie accidents-the very type 
which stop signs are designed 
ana installed to preveiit. 
Drivers who obey and make a 
compiete stop. tend to increase 
s p e d  at mid-block to make up tor 
time lost between multi-way 
Stops. 

Fi, Economic impacts 
* increased delays. 
* increased fuei consumption. 

increased vehicle operating costs 
(inciuding fuel. oil. and mainte- 
nance costs) 

C. Operatiorial Impacts 
9 Increased stops (and deiays). 
* increased traffic congestion at in- 

Iersectioiis. 
e Driver anguish~anxiety. 

increased accidents-under cer- 
tain cfrclinistances. 

D. tiivironmeniai Impacis 
0 Increased noise poilution. 
* increased air poiiution 

Peoria, Illinois initiated a program in 
the mid-1950s for the removal of unwar- 
ranted stop signs. including four.wey 
siops.P As a result of their program, the 
number of lour-way stops was reduced 
from 41 to 18. Of ihe 23 four-way slops 
removed, only one met minimum four- 
way stop warrants, and that localion was 
uitimateiy signalized. Peoria aiso found 
ihat the conversions won public support 
and improved driver obedience at “jus- 
ttfied’ stop signs. 

in 1977, the City Commission of 
Helena, Montana ordered installation of 
ten four-way stop signs aiong two 
streets (one an arterial and :he other a 
coiiector) in a residential neighborhood. 
The residents along these streets com- 
piained abQui increasing traffic volumes 
and perceived speed and safety prob- 
iems to be significant on their streets. 
The beiore-and-afier studies revealed 
?hat the instaliation of unwarranted 
four-way stop signs does not signi?i- 
Gantly chango the speed, and a majority 
of rnotvrisfs do not respect slop signs 
installed as a speed-controi measure. 
The resuits of the befor~arid-affer study 
in Heitifla cieariy showed that Iha goal of 
increased traffic safety had not been 
fuiiy realized.‘O 

in 1974, the Missouri Auto Ciub (AAA) 
conducted a study in St. Louis on the 
cost lo motorists caused by unneces- 
sary lour-way stop signs. Over a period 
of severai years, the City of S?. Louis 
used the four-way stops along arterial 
streets as an interim measure until traffic 
signai warrants were met or until traffic 
signal funding couid be obtained. When 
funding sources became scarce, how- 
ever. these four-way stops remained on 
arterial streets much longer than was 
originaiiy intended. ?he Auto Ciub en- 
ginbers investigated 44 iocations along 
major streets and found that four-way 
slop signs caused an increase of 

at ~proximateiy fifteen intersections 
have been removed with some detrree 

I 

of success 
The MichicIan BOT is utiiizina federal 

highway safity 402 funds for upgrading 
stop signs in several citias and counties. 
Two Michigan cities. Berkeley and Har- 
pers Woods, have developed plans fer 
removing several unwarranted four-way 
stop signs. 

Minneapolis, Minnesota has apprvx- 
imateiy 150 existing intersections 
controlled by multi-way stop signs and 
recently prepared a plan io remove 
unwarranted insiaiiations. Subject to the 
approvai of the City Council, appioxi- 
mateiy 30 of the existing 150 iocetions 
(about 20 percent) wili be changad to 
two-way stop control, 

Dayton, Ohio, with four-way stop 
signs at approximateiy 80 intersections, 
successfuiiy converted unwarranted 
controi to two-way siops at about 6 loca- 
lions. This conversion program is still in 
progress. 

Seattie, Washington is currently con- 
ducting a study of lhe existing ail-way 
stop signs (both warranted and unwar- 
ranted) to evaluate economic. opera- 
tional, safety and environmentai impacts 
of this type of traffic control. The resuils 
of the study expecied to be available 
during early 1983 will address the prab- 
iem of unwarranted stop signs. 

?he multi-way slop signs at approxi- 
mately I00 intersections in Bloom- 
ingtvn, indiana wnstitute the predomi- 
nant type of traffic controi at the city 
intersections, involving ali types of 
roadways (arterials. coilectors and ID 
cais). It is estimated that apprvximataiy 
30 percent of the multi-way stops are not 
warranted and need to be converted lo 
other forms of traffic control. 

Memphis, Tennessee has multi-way 
stop control existing at approximateiy 90 
intersections and has converted to othar 

Many locai jurisdictions are beginning 555,000 hours of travel time each year 
to question the need for stno signs at This resuited in an increifso of Bloominodale a suburb of Chicaoo. 

types of controls at about 6 locations 
. .  

many incations an3 better understand 
the air poiiution, delay, and energy im- 
pacts resuiting from exrmssive use of 
multi-way stops. As a resuit of this 
awareness. some cities have initiated 
studies and plans ?o convert multi-way 
stop signs to hvo-way stop controi (and 
occas8onal!y to yield cciiitioij Exampies 
of cities wiin experience in iernovai of 
tunnecessav stop signs are described 
b6bW. Some of these examples are 
based on discussions between the au- 
thors and city and state officiais. 

S1.623.000 in the operating cost of 
Snose vehicies required to stop. In addi- 
!ion, the Auto Ciub engineers estimated 
that an additional 1.5 million gallons of 
gasoiinewere consumed becauseof the 
four-way stops placed on the arterial 
streets.”. 

Phiiadeipliia has approximateiy 900 
four-way stop signs on its sireet system 
and has recently started to convert the 
existing four-way stop control Lo other 
types of control including signalization 
and two-way slops. Four-way stop signs 

- .  - .  
iilinois. experienced a rapid population 
growth. from 2,500 in 1970 to 135,OflOio 
1981, resuiting in numerous stop signs 
at intersections. ?he city recently re- 
moved 179 unwarranted stop signs and 
replaced them with yield signs at 43 io- 
cations. The remainder bRcame uncon- 
troiled. The city reported a positive r e  
sponse from most residents in regard lo 
this revised traffic management plan.‘? 

In addition to the above, many other 
cities in Caiifomia. Ohio, iilinois. ?en- 
nessee, Missouri. and Wisconsin are 
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also in Ihe process of removing unnec- 
essary muiii-way stop signs 

For severa! decades, traffic engineer- 
ing changes have, almost without ex- 
ception, iiivoived insialliiig more positive 
or rigid control: for example, going from 
no cnntrol to No-way sinp conirol or 
!wo-way to four-way stop control. Re- 
moval of unwarranted stop signs is 
never easy. automatic, nor simple. The 
conversion process requires public 
awareness of the change and (ha result- 
tng benefits. as weli as !he safev as- 
pects for subseyueiit pubiic acceptance. 
Multi-way stop conversions need to be  
conducted in a careful and systematic 
fashion iii orde: to avoid safety prob- 
leriis. Rational public notiiication and 
advance warning strategies Should be 
empioyed for iiifoimational purposes be- 
fore the conversion process is im- 
piemenfed. What is needed is a stan- 
dardized multi-way stop conversiori 
methodology, one tha! minimizes the 
danger of increased accidents yet pre- 
serves ihe positive energy, economic, 
and enviro,imental benefi!S. There are. 
however, political and institutional con- 
straints to overcome. There is also ihe 
concern of traffic engineers for the 
safely of pedestrians and motorists who 
are worried that accidenis may increase. 
Recent computer simuiation studies* in- 
dicate ikat this may indeed be a very real 
concern for cer!ain combinations of lraf- 
fic voiuines. 

The foilowing are suggested steps in 
the study for identifing unwarrantad stop 
control and for providing data for deci- 
sions on subsequent removal. 
I Prepare a complete inventory of ail 

multi-way stop signs within !lie poiili- 
cai jurisdiction. 

D Determine whether MLlTCD warrants 
for installation of multi-way stop con- 
trol were met based on the exisling 
traffic conditions. 

m identi* the inteisectlnns, praferabiy 
by roadway type (aiterial. collector, 
local residential. etc.) where MUTCD 
warrants are not met. 

I Prioriiize candidaie intersections 
starling with arterial roadways. 

I Prepare a detailed artalysis of each 
study site lo include evaluation of 
safety (i.e.. sight distance, approach 
speed, accident experience. etc.). 
emnornic. and environmenial effects 

4.  FUOkhouser. Gary. "Slop Signs DO No1 Con- 
Imi speed," ITE TeChniCRi Notea. July 1978. pp. 

5 Perero. Kenneth. " A  Study 01 Stop Sign Con. 
lid in HeUdsnfini Areas 01 Howard Coumy,"- 
u?pMished M s ihes(s, University 01 M~lyiand. 

'" data showing 
compliance, delays. volumes. 6.7. 
speeds, elc 

D Identity and quantity benefits result- 
ing from reduction in traffic contmls. 
for example, traffic not required to 

"'' 
E;?zrianca: BBhsley Tiamc Management Pian; 

6. DeLSuw. Celhei and Company. "Six Months 

stop on certain approaches of an in- '"?L~" andAEs~iater.'.FBBEib~iliY Siudyof Tiaf. 
leisection. 11c Conlrolr 10 Reduce Fuel Consumpiion:- 

pieparad for Ciry 01 lnglswwd. Caiifoms. Final Ra * ldenlifv candidate iocations where febiuaiv 1982. 
8. Upchui6h. Jonalnan E., "Development 01 en 

iinpiwsd Warrant lor Us$ oi Slop and Yield Con- 
mended and carefully document irols si FOW Legged infersection: oocioiai Disser.. 
Study resliltS highlighting the real cost lalion. Universw 01 Maniland. April 1982. 

9. HanFon. Daniel J., "Are There To0 Many 
savings to highway users (excess ve- Four-Way Slops?." Tramc Engineering, November 

1957, pp 20-22, 42. hide operating. delay, and driver dis- 10 inLiiiiiio iransponailon E~ sen 
F ~ ~ ~ C I S ~ O  0ay ~ r e a .  "A" Evaiiiation o ? ~ n w i a n i e d  comfoit COStSl. 

I Present study results to eiecled offl- T ? .  "Sfopsigns--Cityoisi iLiUIE(t9fi@.-1974): 
cials o: other decision makers. 

* Involve area community groups-or MissxrJ. ~ i o w e s r  Morwiar. 1976. 

citizens in !he process. 
The key io asuccessful method which 

wiil overcome politicai and local resideni 
pressure in removing unwarranted stop 
signs may be a strong public relations 
campaign and citizen involvement. This 
approach has been successfuliy used in 
some jurisdictions: ior example, in Troy, 
Michigan where the citizen involvement 
procsss is generally used in es[abll$king 
or changing traffic reyulations. In the 
opinion of !he City Traffic Engineer "no 
unwarianfed stop sign will be removed 
in any politicai jurisdiction without some 
simliar kind of citizen Invol~emen?'.~~ 

The intent of this paper is not to dis- 
craditihe use of multi-way slop signs but 
lo suggest their rational and judicious 
application, conforming to MUTCD 
standards. Mulli-way stop control, when 
properly justified, provides an efficient. 
effective and safe inie:section control. 
The problem lies mainly with clusters of 
unwarranted multi-way stop signs that 
exist a! the nations' urban intersections. 
resulling in substantial adverse eco- 
iiomic. energy, and environmerital ef- 
fects. 

The authors are aware that furiher re- 
search and study of this problem is now 
underway. Hopefully, these effons will 
provide answers to some of the prob- 
leins ideniified in this paper. 

iess " reCom- 

Slop Signs;' February 1979. 

The AUIO Club 01 MISSOW (AAA). Apiii 1974. 
12. "Cost of UnnecBs5api Slow." Auto Club 01 

1 3 ~  Conespindeme o! November 6. 1981 lrom 
Mr. Daniel C WertnBrhoim. village En inesr Vii 
,age ni Biaomin daia Illinois, addieSEeBtO D$pui 
city ~n ineei Zity oi ~ioomingion. indsana. 

5, ,982 tfOm M ~ .  
Richard F. Saaubion. iransgonatlon Enqmear. Cily 
of i i oy ,  Micnigaii addressed $0 Mi iiimrnai s. 
c h a m  

&nes~an~sncs oi 

UniveisiG in civil engineering (transpoiia- 
ti on)^ His professional experience includas 
19 years in teaching and resmrcn and 3 
years in tianic engineering and tiansp?a- 
lion planning. 
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v F. 

omplaints of spcediiig on residential 
wcets are a continuing problem for . af'filic engineers and police dcpan- 

inents. The observations in this article 
describe the cnpciienccs 01 .Troy, Michigan. 
in dealing \villi this problem iwei the past 
decade. Comparisons of I975 speed study 
and observance study rcstiits with 1985 and 
iY86 results a? thc saine locations are 
inciudcd. 

Because the conipiaints of speeding in 
residential areas arc often cmotionai, it is 
importan! to put the problem into 
perspcciivc. By understanding the naevre of 
the prohiem. iLe may hc able t o  arrive at 
better so!utions for our cilizcns. 

The prohieni is partly w c i a i  and pan!? 
poiiiical Elwtcd offici i i l i  conlrtmed with 
2 citiicm rrqtiest for a stop sign niigh? find 
i t  casy arid iriespciisivc to g ~ m l  the reqiiesl, 
thus deiiionctiariiig lheif "compassion" and 
"~oncern :or iocai needs:' Aithough this 
demonstration of compassion is inexpensive 
in terms of imnicdiate ciipitai costs. is iong- 
? e m  impaci can be detrimental to public 
t m l i l i .  iafety. and weltire. Studies have 
shown that onwii:ian!cd stop signs are 
incffeciivc in contioiling speeds; such signs 
are often disicgirdcd, leading to a lack of 
r - ~ c t !  ?or t raff ic  t~ i in t rn i  dcvi 

the h j u y  ;,ccidcnis in Troy occurred on 
arieriai. rather than eesideniial, strctxs. This 
s i i ~ e s t s  !ha1 t r a r i s ~ ~ ~ r ~ ~ ! ~ ~ n  professionals 

should Ix spending more than 90% of their 
time dealing with the problems of accidents 
on arterial streets. However, because the 
speeding problem in residential areas is 
'%lose lo home," traffic engineers and p r i c e  
departments spend a disproportionate 
amount of their t h e  addressing problems on 
iocai s?~cets. which are not connected to 
accident enpcrience. 

Speeding on residential streets is a season- 
a! problem. In northern climates. such as in 
hfichigan. the complaints of speeding on 
iesidenriai streets vinually disappear during 
ilie months of November through Marc.h; 
when reridenis spend less time ou! doors, 
the problem or perceived problem seem to 
disappear. 

A 25-mph speed limit may be uiireason- 
ably low it, new subdivision arcas \villi 
adequate streci design standards. The 
national bilsic speed limit recommended in 
ihc Uu$ornz ?'>hide Code i s  30 mph. In 
Michigan. !lie lowtst speed limit permiired 
under state law (except in park areas) is 25 
rnph. Narurelly, rcsidents insist ths! the 
speed limit he as low as possible in their 
neighborhod, although the design speed on 
their street may exceed 25 mph. Motorists 
whir tmvel i s a !  meets every day tend to 
tiavcl closcr ?o ihc design speed thdn the 
s p e d  limit. and this creates observed s@s 
in exccss of the posted speed limit. This 
Coniliiion i s  viewcd with a la rm hy 
incighborhood icsidcnls. but i t  may not 
zicruaily he B i d t i c  safety problem because 
the design speed nuy be greater lhan 2s 
mph. 

The speeding problem on residential 
streets rends to become associated with the 
problem of through traffic in residential 
areas. The thrcugh traffic is, i n  pan, a 
symptom of inadequate capacity on major 
anerial streets. If adequate capacity were 
available on the arterial streets, "outsiders" 
would say on arterial streets mther than seek 
alternate paths through residential areas. 

Many citizens, particularly those concerned 
a b u t  the safety oflhheir children. suggest that 
"maybe a stop sign wi l l  slow traffic OR uur 
street." 

Before-and-after speed studies conducted 
i n  the City of Troy indicate that stop signs 
are not effective in controlling speeds. 
Compliance with these stop signs i s  very 
poor, and over 3 pericd of years the 
compliance degrades to a point where 
motorists behave as iS the sign were not 
present at ail. This degradation i s  shown in 
Table 1. which compares the compliance 
rates for stop signs insdied to contn4 
on residential Streets in Troy, The locations 
of these stop signs in relation to the 
surrounding street system are shown in 
Figures I and 2. 

Tables 2, 3, and 4 compare the results of 
1975 speed studies on streets with 
unwarranted stop signs to 1986 study results 
on the sanie streets. Sainpie sizes for these 
s p e d  studies were limited because of the 
relatively low vo!umes present on these 
residenthi streets. Observes were instmckd 
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Lo coiiect as much daui as possible in a 30- 
to 60-minute time period. A s  a resuit. 
samples were generally in Ihc size range of 
40 to 1011. In  all cases the sample size was 

Tw-way daily traffic volume i s  approxi- 
mately 1504 on Anvi l  Drivc, 2700 on 
Niagara Drivr, and il00 on Robinwood 
Street. I+& !low volunies are appmximately 
170 on Anvil Drive. 3(K1 on Niilysra Drive, 
and 120 on Robinwood Street. 

Ai l  of the intcrsecrion study sitcs were 
relatively f l a ~  in terroiii, so ihcre were no 
sight disisnce restrictions resulting from 
v ~ r t i ~ n l  ciii?ies. tiorizonial ;?!ignnicrit of 
these streets has a nriiiiinai iinpecr on 
avaiiable sigh! distance. On Anvil Drive. 
liorizontal alignrneirr i s  relativciy straight for 
it distance of SO0 feet 10 the nonh and south 
of Forge Drive. I t  i s  also straight for a 
d i s ~ n c ~  01900 fcct north and 700 feet south 
of Kettle Drive. On Niagara Drive, 
horizuncal atignnienr is stmight for a distance 
of 600 feet !o thc Ivcsr and 300 feet to the 
east of E.agle Drivc. On Kobinwood Skeet. 
horizontal aliignment i s  straight for a 
distance of 1M) k e t  to the west and loo0 feet 
t~ the east oi Van Counland Street. 
Intersection sigh[ distance at ail ioctttions is 
iirnircd by houses at ihc corners. Houses at 

the A::vii/Forge intersection are 40 ieet from 
the edge of the pavement, and houses at tlie 
NiagaraIEagle intersection arc 40-50 feet 
rrom ihc edge nC the pavement. Houses a! 
the Riibinwood!Van Counlmd intersection 
arc 30 feet from V m  Cciunland Street and 
50 ker frrom Robinwood Sweet. 

Unw;irranied stop signs wcre piaced on 
Anv i l  and Niagara in W!F. I n  1979 the 
Anvii;Fo:gc intersection was iorrvenrd !o a 
four-way stop, despite the h c i  !!xi[ warrants 
for a muIii..wq stop were not met. Unwar- 
ranted stop signs w r e  placed on Robinwood 
in 1964; they ivilre rcrniivcii ilx a bricfrrial 
period in i 9 X  ln each 
speed in 1986 WIX lhigiier 1 

siune tOca!ion. /,!though the differences may 
no! be statisticail?' signitk;ini, it seems 
apparent iliat lhr passage of time does not 
make stup signs effective i n  controlling 
speeds. 

Speed studies were madc using a radar 
unit on an iinmarhed ciiy car. The highest 
rpced d>wri.L:i/  ior ciicii vc i i i i i c  for ii 

diskirrY r i i  Z!!,! 5 3 )  icct cithcr sidc 
of the intersection was ?tie spccd recorded. 

Slop signs installed in the City of Tmy thst 
do not meet rhe w~srmnls es!:rblished in the 
hfmaa! on IJfi$~ni 7l.iifi;c COcrroi Dei';ci.i 
iiie cnnsidercd to be lcg;ii and  ciiiiirceahle, 

greater than  4 0 ~  

The signs were installed pursuant to an 
Drdinance adopted by the 7my City Council, 
\he IKBI legislative body. There is no known 
: a x  imv in Michigan that wouid force the 
removal of unwarranted stop sign 
insrallations. 

These i s  no one, simple answer to the 
prohiem of speeding in residential areas. The 
traffic engineering depunment in the City of 
Troy has suggested to residents that the 
neighborhood itself must take some respon- 
sibility for thc solurion. A majority of the 
speeding violations issued in residenrial 
areas go to residents ofthat streetor to strceis 
in the iinniediately surrounding area. 
Residents of !he immediate area can thus 
address the problcm hy increasing the 
awareness o f  the problem in the 
neighborhood and by assisting the police 
department. 

A program in which iicense plate number 
reports are used !o identify the owners of 

vehiclcs found to be specding l i i is k e n  
somewhat successful in controlling speeds. 
in  that program, neighborhood residents 
report license piate numbers of speeding 

Anvil Drive 
Full stop 25 13 
Roil slop M 60 
No stop 12 27 

Niagara Drive 
Fuil slop 51 21 
Roil slop 34 74 
No stop 25 5 

Robinwood Street 
Fuil stop 26 16 
Roil slop 48 65 
No stoa 26 19 

Figure 1. Street plan showing Anvil and Niagara study sites. 

Ja.  i i ~  JOURNAL. APRIL 1989 





















M ~ M O ~ ~ N D U M ~  C i t y  o f  Lodi Publ ic  i.!orks Q e p a r t ~ e n t  

TO : City ~ a n a g e r  
Ci ty  Council 

FROM: Public Works Di rec to r  

DATE: November 9 ,  1987 

SUBJECT: S tudies  Related t o  Unwarranted s t o p  Sign I n s t a l l a t i o n s  

A t  t h e  reques t  o f  t h e  Ci ty  Council a t  t h e  October 21, 1987 meet ing,  we a re  
providing the  following a t t a c h ~ ~ n t ~ ~  

1. 

2. 

3. 

4 .  

5 ,  

Automobile Club s tudy showing t h a t  unneeded s t o p  s igns  have a major 
a f f e c t  on t h e  t r a v e l i n g  publ ic  i n  t h e  a rea  o f  wasted hours ,  d o l l a r s ,  
gaso l ine ,  a n d  s a f e t y ,  

Ci ty  of E l  Monte s tudy showing t h a t  s top  s igns  have a ques t ionabie  
va lue  as a speed con t ro l  measure and t h a t  t h e i r  unwarranted 
~ n s t a ~ ~ a t i o n  has a fin an cia^ impact on t h e  motoring pub l i c .  

Cj ty  of La Mirada s tudy showing t h a t  v e h i c l e  speeds do n o t  change 
a f t e r  t h e  i n s t a l l a t i o n  of reguia tory  speed s igns,  nor a f t e r  t h e  
i n ~ ~ a ~ ~ a t i o n  of s t o p  s igns .  
s t o p  s ign  loca t ion  and veh ic l e s  a r e  back t o  normal speed w i t h i n  a 
few h u n ~ r ~ ~  f e e t  From t h e  s t o p  s ign .  
mid-block vehic ie  speeds.  I n  f a c t ,  i t  w a s  found T a f i e h i c ? e  
speeds a c r u a l l y  increased  s l i g h t l y .  

S t o p  s igns  only slow t r a f f i c  a t  t h e  

Stop s igns  do not  reduce 

magazine en t i t l ed  “ S t o p  S igns  f o r  
n t s  ou t  t h a t  t he  Manual on Uniform Tr-’C. ~ . -  5 1  i i c  Control Devices for  S t r e e t s  and Highways c l e a r l y  s t a t e s  

t h a t  s top  s igns  should not be i n s t a l l e d  f o r  speed c o n t r o l .  
study a l s o  s h o w ~ ~ t ~ ~ i f f ~ r e n c e  i n  average speeds i s  n o t  
s i g n i ~ i c a n t  a f t e r  ~ n s t a l l a t ~ o n  of s t o p  s igns,  b u t  speeds do inc rease  
s l i g h t l y .  
f o r  speed cont ro l  are g ~ n e r a ~ l y  d i ~ r e g a r ~ e d  by approximately one-half  
o f  the  motor i s t s  ( i . e ” ,  m a k i n g  only a r o l l i n g  s t o p ) .  

? u b i ~ c a t i o n  o f  t h e  ~ e ~ t e r n  D i s t r i c t  I n s t i t u t e  o f  T r a n s ~ o r t a t ~ o n  
Engineers e n t i t l e d  “Lee S t r e e t ;  A T w ~ ~ v ~ - Y ~ a r  Case His tory  o f  
Resident ia l  S t r e e t  T r a f f i c  Eanagernent Problens” .  Ti- i is  s t u d y  
indicated : h a t  f o r  unwarranted s t o p  s i g n s ,  only 14 .5% o f  t h e  
d r i v e r s  came t o  a complete s t o p .  
e f f e c t  on vehic le  speed other t h a n  i n  t h e  i edia te  v i c i n i t y  o f  
t he  s top  sign c o n t r o i s .  
of s top  s igns  had no e f f e c t  on i n t e r s e c t ~ o n  a c c j d ~ n t ~ ~  
ac t ion  o f  t h e  L a ~ e w o o d ~  C o ~ o r a d o  C i ty  Council was t o  r e m o v ~  a11 t h e  
unwarranted s top  signs.  

This  

I t  a l s o  ind ica t ed  t h a t  unwarranted s t o p  signs i n s t a l l e d  

T h e  s tudy  showed t h e r e  i s  l i t t l e  

I t  a l s o  pointed o u t  t h a t  the i n ~ t a l l a t i o n  
The Final 

- .  . .  



City  Manager, e t  a ? .  
November 9 ,  1987 
Page 2 

P r i o r  t o  the  i n ~ t a l l a t i o n  of t h e  s t o p  signs a t  School a n d  Vine S t r e e t s ,  1 
d i r e c t e d  t h e  T r a f f i c  ~ n g i ~ e e r ~ n g  p ~ r ~ o n n ~ l  t o  do a ~ d i ~ ~ o n a l  radar speed 
s t u d i e s  north and south  of t h e  new s top  sign i n s t a l l a t i o n .  I n  t h r e e  t o  
fou r   month^, we w i l l  b r i n g  back t o  t h e  C i ty  Council t h e  School S t r e e t  
before  and a f t e r  t r a f f i c  data r e s u l t s .  

ihe Publ ic  Llorks s t a f f  f e e l s  t h a t  additional emphasis s h o u l d  be placed on 
e f f e c t s  on the  motoring publ ic  when s t o p  s igns  a r e  i n s t a l l e d .  
s t o p  s.igns waste time and energy,  cause a i r  and  noise  p o l l u t i o n ,  and most 
i m p R r t a n t l ~ ,  e n c o u r a ~ e  noncompli~nce.  This  i nc reases  t h e  hazard t o  
pedes t r i ans ,  b i c y c l i s t s ,  and t h e  motoring pub l i c .  In a d d i t i o n ,  i t  i s  f e l t  
t h a t  t h i s  noncompliance can be habit-forming and inc rease  t h e  City-wide 

__ 

Unwarranted 

roblem r a t h e r  than decrease i t .  

JLRjma 

~ ~ t a c h m e n t s  

Po l i ce  Chief 

bcc: Publ ic  Works Director 
i o d i  News Sent ine l  



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 Almond North, 740 vpd for 
Almond Wood Estates. 
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Speed Data 
 
Day/ Percentile  Eastbound Westbound 
  (mph) (mph) 
 

Weekday/ 85th  35.8 37.1 
 
Weekend/ 85th 34.8 36.9 
 
Weekday/ 50th 30.8 31.6 
 
Weekend/ 50th 29.3 31.3 
 
 
Note:  Speed data count performed on Almond Drive east of 
Songbird Place in October 2003. 



FIXED OBJECT 

PASKED VEHiCLE 
__ 



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.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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Sent by: Ca Associat ion o f  Realtors 

October 14.2003 

Jeffrey Kint 
Tokay Realty 
P.O. Box 1259 
Woodbridge, CA 95258 

Dear Mr. Kint: 

In a continuing and demonstrated successful effort to expand housing supply and increase 
housing affordability. the Caliromia Association of REALTORS@ will co-sponsor u new 
series of housing bills before thc California Legislature next year. 

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

We look forward working with you next year. 

Sincercly. 

Ronald M. Kingston 
i 




