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ABSTRACT 

This  repo r t  d e t a i l s  t h e  r e s u l t s  o f  a nationwide study of HOV lanes: 
t h e i r  c h a r a c t e r i s t i c s  and performance as t r a f f i c  congestion m i t j g a t i n g  
and r ideshare enhancing facilities. 
in te rv iews w i t h  a v a r i e t y  o f  p lanning agencies i n  each o f  t h e  48 con t i -  
guous s ta tes  and Hawaii over t h e  per iod  A p r i l  through June 1985# w i t h  
subsequent r e c e i p t  o f  t h e  most cu r ren t  documentation on reg ional  HOV l ane  
operat ions. 

The study took t h e  form o f  telephone 

Since t h e  l a s t  comprehensive survey o f  HOV lane a c t i v i t y r  i n  1980, 
6 HOV lane p r o j e c t s  have been implemented many changes have taken place: 

and 3 abandoned s ince e a r l y  1982? wh i le  2 o ther  p r o j e c t s  were recen t l y  
suspended t o  a l low highway reconst ruct ion.  
were 13 freeway p l u s  4 a r t e r i a l  HOV lanes i n  operat ion around t h e  country  
t h a t  a l low access t o  carpools  and/or vanpools as we l l  as t o  express 
buses. 

A t  t h e  t ime o f  w r i t i n g  the re  

Chapter 1 describes t h e  survey and i t s  ob ject ives.  Chapter 2 
d e t a i l s  t h e  major phys ica l  and operat ional  c h a r a c t e r i s t i c s  o f  each 
c u r r e n t  o r  recen t l y  opera t iona l  HOV lane p ro jec t ;  i nc lud ing  p r o j e c t  
incept ion  date, lane  number and length, HOV modes allowed and hours o f  
d a i l y  access. 
performance i s  presented: 
v is-a-v is  t h e  highwayqs adjacent, conventional mixed t r a f f i c  lane(s1, i t s  
v e h i c l e  throughput and occupancy, t r a v e l  speed and t r a v e l  t lme savings 
f o r  HOVs, lane r u l e  v i o l a t i o n  rates, lane  cons t ruc t i on  and maintenance 
cos ts  and accident data. 
sharing over t h e  1 i f e  o f  t h e  HOV-only lanes? o f  t h e  number o f  veh ic les  
removed from t h e  highway through r idesharing, and o f  t h e  Subsequent fue l  
savings a t t r i b u t a b l e  t o  HOV lane pro jec ts .  The r e l a t i o n s h i p  between bus 
patronage and carpool/vanpool mode adoption i s  looked at, and it i s  
concluded t h a t  both forms o f  HOV can do we l l  on proper ly  planned lanes. 
Annual fuel savings from r ideshar ing  alone (bus use excluded) a re  e s t i -  
mated t o  be i n  t h e  range 40,000 t o  340,000 ga l l ons  o f  gasol ine per  lane 
mile. Lanes on t h e  S h i r l e y  Highway i n  nor thern V i r g i n i a t  w i t h  a r ide-  
share growth o f  1,300% over t h e  past  decade, and on t h e  San Bernardino 
Freeway i n  Los Angeles c a r r y  2.5 t a  3 t imes more commuters t o  work dur ing 
t h e  peak t r a f f i c  hour than an adjacent conventional lane. The vanpool 
and bus only  lane on Houstonls I45N has an average v e h i c l e  occupancy o f  
over 15 persons per vehicle, and again moves f a r  more peopler and much 
more qu ick l y r  than a regu la r  freeway lane. 

I n  Chapter 3, t h e  most up-to-date evidence on each lane 's  
i t s  hour ly  and peak per iod  person throughput 

Estimates are provided o f  t h e  growth i n  r i d e -  

I n  Chapter 3 t h e  authors a l so  p o i n t  ou t  t h e  very p a r t i a l  nature o f  
t h e  e x i s t i n g  evidence upon which t o  base HOV lane p r o j e c t  evaluation, and 
t h e  subsequent d i f f i c u l t y  associated w i t h  
t o  many planners and members o f  t h e  pub l ic .  I n  Chapter 4 they i d e n t i f y  
those c h a r a c t e r i s t i c s  associated w i t h  c l e a r l y  successful HOV lane p ro j -  
ects. F i n a l l y ,  Chapter 5 describes t h e  cu r ren t  s t a t e  o f  p lanning for  new 
HOV lanesI i n  c i t i e s  around t h e  na t ionr  and discusses t h e  major reasons 
given f o r  r e j e c t i o n  o r  abandonment o f  HOV lane pro jec ts .  It i s  concluded 

t h e  HOV lane concept 
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t h a t  wh i l e  a case might be made f o r  more HOV lanes i n  our l a r g e r  c i t i e s  
by year 2000, t h e  lack  o f  a widespread b e l i e f  i n  t h e  HOV lane concept 
among both planners and p u b l i c  i s  l i k e l y  t o  s i g n i f i c a n t l y  l i m i t  t h e  
number o f  new lanes introduced over t h e  nex t  15 years. 
be a mistake, as t h e  growth i n  t r a f f i c  on e x i s t i n g  HOV lane c o r r i d o r s  
dur ing  t h e  e i g h t i e s  suggests t h a t  some o f  these lanes are becoming 
increas ing necessary and v i a b l e  planning options. 

Th is  may prove t o  

An execut ive summary provides an e i g h t  page p r e c i s  o f  t he  repo r t ' s  
major f indings. An appendix l i s t s  t h e  r e s u l t s  o f  a s t a t e  by s t a t e  su rvey  
o f  planned HOV lane operations. 
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EXECUTIVE SUMMARY 

Th is  repo r t  d e t a i l s  t h e  r e s u l t s  o f  a nationwide survey o f  HOV l ane  
and r e l a t e d  r ideshare enhancing c a p i t a l  f a c i l j t y  operations, The purpose 
behind t h e  survey was t o  f i n d  o u t  (a )  t h e  cu r ren t  s ta tus  of HOV lane 
operations, and s p e c i f i c a l l y  how e f fec tdve  such lanes are i n  terms o f  
t h e i r  use o f  roadway capac i ty  and i n  t h e  promotion o f  r ideshar ing  modes 
(i.e. carpoo l ing  and vanpooling), and I b )  what cu r ren t  p lans e x i s t  f o r  
f u r t h e r  HOV lane p r o j e c t s  i n  t h e  var ious  s ta tes  o f  t h e  U.S. 
placed upon record ing repor ted measures o f  HOV lane cos ts  and benef i ts ,  
and upon assessing t h e  c u r r e n t  a t t i t u d e s  towards, and p o t e n t i a l  for, 
f u r the r  implementation o f  such h igh  occupancy veh ic le  c o r r i d o r  p ro jec ts .  

Emphasis was 

The survey took t h e  form o f  telephone in te rv jews w i t h  a v a r i e t y  of 
p lanning agencies i n  each o f  t h e  48 contiguous s ta tes  and Hawaii over t h e  
per iod  A p r i l  through June 1985, w i t h  i n  most cases subsequent r e c e i p t  of 
t h e  most cu r ren t  documentation on reg ional  HOV lane operatlons. I n  b r i e f  
here, t h e  major f i n d l n g s  of t h i s  survey are as fo l lows:  

A. Planned HOV 1 a j u l h & c t s :  A D y n U  Sit- 

(1) Cur ren t l y  t he re  are 17 %rainl inetq HOV lanes p r o j e c t s  i n  operat ion 
around t h e  country  t h a t  a l low carpools  and/or vanpools as we l l  as 
buses exc lus ive  access. 
on t h e  f a c i l  S t i es  1 i s t e d  below: 

Th i r teen of these p r o j e c t s  are on freeways, 

- Route 101 i n  Marin County, CA. - I n t e r s t a t e  280 (1-280) San Francisco, CA. - Route 237 Santa C lara  County, CA. - 1-10 (San Bernarciino Freeway) Los Anyeles, CA. - 1-95, Miami, FL, - I-45NI Houston, TX. .. 1-10 (Katy Transitway), Houston, TX. - 1-5 Sea t t l e#  WA. - Route 520, Seatt le, WA. - 1-395 ( S h i r l e y  Highway), nor thern  V j rg in ia .  - 1-66, nor thern V i rg in ia ,  - 1-93, Boston, MASS. - Moanalua Freeway, Honolulu, HI ,  

Four HOV lanes c u r r e n t l y  operate on l i m i t e d  access major a r t e r i a l s .  
These are: 

- San Tomas Expressway, San Jose, CA. - Montague Expressway, San Jose, CA. - Kalanlanaole Highwayr Honolulu, HI. - N. Washington St., Alexandria, VA. 

(2) Four mixed rideshare/bus HOV lane  p r o j e c t s  o f f e r  t o l l  booth bypass 
and t o l l  exemption. These f a c i l i t i e s  a re  loca ted  on/at: 

E- 1 
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?he 1980s have seen a good deal o f  WOV l ane  a c t i v i t y :  S HOV lane 
p r o j e c t s  have been implemmted since November o f  1382, and s ince 
1982 3 HOV l a n e  p r o j e c t s  have been a b a n ~ o ~ ~ ~ ?  wh i l e  2 others have 
recent ly  been suspended t o  a7 low highway reconstruction. A t  t h e  
time o f  w r i t i n g  there were approximately 118 m i l e s  o f  HQV l ane  i n  
operat ion around t h e  country, and approximately another 135 m i l e s  
awa i t ing  highway cons t rwc t~an / recQns~ruc t i on  and c u r r e n t l y  scheduled 
t o  become operat fonal  by 1989. 

Besfbas these main l ine  MOM lane aperat-ionsp there  are  nunierous HOV 
freeway bypass lanes associated w i t h  freeway ramp metering schemes. 
The m a j o r i t y  o f  these HQV bypasses (224) a re  t o  be found on t h e  
southern C a l i f o r n i a  freeways. 

( 5 )  Sixteen o f  the? 21 c u r r e n t l y  operat ianal  ma in l ine  o r  t o l l  booth 
r e l a t e d  WOIC l a n e  p r o j e c t s  employ an HQV r u l e  o f  3 or more persons 
per vehdcle f o r  l e g i t i m a t e  access t o  t h e  HOV lane; 5 p r o j e c t s  
requ i re  on ly  2 persons per vehic le .  
persons, and 3 p r o j e c t s  a l low on ly  vanpools access. Eighteen o f  t h e  
21 p r o j e c t s  allow carpools  and/or vanpools i n  t h e  Same l ane  w i t h  
buses. Q ~ l y  7 o f  t h e  22. p r o j e c t s  operate HOV r e s t r i c t i o n s  on a 
continuous o r  e s s e n t i a l l y  f u l l  day basis. ?he res t  prov ide HOV 
p r i o r i t y  t reatment  on ly  dur ing  t h e  a.m. and usua l l y  p.m. peak 
cormutei- t r a f f i c  periods: 
the working day. 

Two p r o j e c t s  requ i re  4 o r  more 

t y p i c a l l y  2 t o  3 hours a t  e i t h e r  end of 

(SI I n  terms o f  lane designn where phys j ca l l y  separated lanes are n o t  
feasible, concurrent niedian HQV lanes are pre fer red  t o  t h e  poten- 
t i a l l y  l ess  safe contraf law l a c e  approach. Once Houston's I-45N 
phys lca l l y  separated t ransitway HQV lane becomes operat ional  i n  
19851 only  twoB vary shor t  contraf low HOV lanes w i l l  remain opesa- 
t i o n a l .  The phys i ca l l y  separated HQV lanes [ t he  Sh i r l ey  Highway 
(1-3951 8 Houston*s Katy T rans i tway?  Boston's 1-93 and Los Anyeles' 
San Bernardinu (7-10) freeways1 are  t h e  most successful HOV facdlity 
pro jec ts  i n  the nat jon.  ?he 1-66 H M lane in V i r g i n l a  i s  an 
experiment i n  ded ica t ing  a complete ( 2  lane) highway t o  WQVs an ly  
dur ing  peak commuter hours. It i s  too e a r l y  t o  t e l l  i f  t h i s  approach 
w i l l  also prove a5 successful. Three p ro jec ts  use a r ight-hang 
"shoulderff lane, dedicated t o  HOV on ly  use dur ing peak t r a f f i c  
hours. 
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C, fissczg&.of HQV Lane Performance 

For t h e  1Q HQV freeway and 2 a r t e r i a l  lane  p r o j e c t s  from which 
s u f f i c i e n t l y  @om rehensive data cou ld  be obtained, it i s  concluded 
t h a t  11 have become e f f e c t i v e  as movers o f  peak hour commuters 
(v is -a -v is  use o f  t h e  same lanes f o r  mixed o r  non-HQV t r a f f l c l ,  9 
p r o j e c t s  c u r r e n t l y  have v i s i b l y  h igh  leve7s o f  usager 6 of 7 fo r  
which data i s  ava i l ab le  a re  associated w i t h  s i g n i f i c a n t  increases i n  
t h e  use o f  carpoo l ing  and vanpooling modes, and 4 o u t  o f  5 are found 
t o  p rov ide  s i g n i f i c a n t  energy savings and emissdons reduct ion 
associated w i t h  reduced v e h i c l e  m i les  o f  commuter t r a v e l .  

A number o f  t h e  MQV lanes c u r r e n t l y  opera t ing  c a r r y  many more 
commuters than would be poss ib le  on a normal, non -p r io r i t i zed  mixed 
t r a f f i c  lane. 
r i d e r s  a5 t h e i r  adjacent, conventional t r a f f i c  lanes, a t  t r a v e l  
speeds over 48 mph versus 18 t o  30 mph f o r  non-HOVs: and w i t h  s t i l l  
considerable ( t y p i c a l l y  over 70%) lane capaci ty  a v a i l a b l e  on most of 
these HOV lanes, even a t  48+ mph operation. 

These lanes c a r r y  between 1.0 t o  3.5 t imes as many 

(See F igure  E.11. 

A number o f  lanes have been very successful i n  generating l a r g e  
numbers o f  bus anrf carpool/vanpool users who would otherwise have 
been drive-alone o r  lower occupancy HOV users. Increases i n  r i d e r -  
sh ip  on these HOV lanes are  i n  t h e  range lOOX t o  30Q%, w i t h  much 
h igher  increases i n  bus r i d e r s h i p  on t h e  San Bernardino and I-45N 
Houston lanes. Vehic le  occupancy has increased a5 much as 10% to 
20% on 5 o f  t h e  more successful p ro jec ts .  The HOV lane i n  such 
cases ac ts  as a focus for ,  and major i ncen t i ve  to, e x i s t i n g  r i d e -  
share promotions i n  t h e  corr3dor. (See F igure  E . l ) *  

Very l i t t l e  e f f o r t  has gone i n t o  determining t h e  energy savings 
p o t e n t i a l  o f  d i f f e r e n t  HOV lane pro jec ts .  However, t h e  major 
savings w i l l  came from removal o f  veh ic les  from t h e  peak commute 
hours, thraugh t h e  format ion o f  carpools  and vanpools, I t  i s  
estimated t h a t  r ideshar ing  an c u r r e n t l y  operat ional  lanes 3s saving 
between 40 and 340 thousand ga l l ons  o f  gasol ine per  const ructed HOV 
lane mile, on an annual basis: and t h i s  does n o t  t ake  i n t o  account 
t h e  considerable savings due t o  bus r i d e r s h i p  increases due t o  such 
1 anes 

The annual growth i n  v e h i c l e  m i les  o f  t r a v e l  ( V M T )  i n  our l a r g e s t  
urban areas has con t r i bu ted  t o  t h e  e f fec t i veness  o f  these HOV lanes, 
and t h e  expected continued growth i n  VMT t o  Year 2080 i s  l i k e l y  t o  
enhance fu r the r  t h e  e f fec t i veness  o f  t h e  more recent ly  implemented 
p ro j ec t s .  

D. 

(12) The most successful HOV l ane  p r o j e c t s  b e n e f i t  g r e a t l y  from e i t h e r  
(a)  being p h y s i c a l l y  separated from t h e  adjacent, general t r a f f i c  
lanes, o r  ( b )  from e f f e c t i v e  HOV bypasses a t  metered freeway en t r y  
ramps . 

I?,ix&xt F e a t w s  R e w e d  f o r  Suc;cess. 
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(13) A major c o n t r i b u t i o n  t o  p r o j e c t  sodccess i s  a h igh  l e v e l  o f  bus 
patronage, encouraged by approp r ia te l y  sitcid park and r i d e  l o t s  and 
express service, While compet i t ion does e x i s t  between t r a d i t i o n a l  
t r a n s i t  and r ideshar ing  modesr e f f e c t i v e  j o i n t  marketing of commuter 
t r a n s p o r t a t i o n  a l t e r n a t i v e s  has proved e f f e c t i v e  i n  d i v e r t l n g  
r ide-alone auto users t o  h igher  occupancy modes, g iven a recept ive  
commuting environment. 

(14) Major ingred ien ts  f o r  an environment conducive t o  HOV adoption 
inc lude long commutes and hence a long HOY ma in l i ne  lane, residen- 
t i a l  and employment growth i n  t h e  c o r r i d o r  (espec ia l l y  o f  in te rurban 
migrants)  and a s t rong t r a n s i t / r i d e s h a r e  marketing campaign (espe- 
c i a l l y  one o r ien ted  towards t h e  c o r r i d o r ' s  major employers), 

(15) I n  terms o f  p u b l i c  acceptance of new HOV lanes, it I s  important t o  
avoid reducing t h e  l e v e l  o f  serv ice  provided t o  non-HOV users o f  t h e  
same f a c i l i t y / c o r r i d o r .  
highway i n  t h e  form o f  a HOV lane requ i res  a demonstrated demand f o r  
HOV benef i t s :  
"underuti  1 ized" roadspace ( f o r  which a1 1 commuters must pay). 

(16) There i s  evidence t o  suggest t h a t  a p o t e n t i a l l y  e f f e c t i v e  HOV lane 
p r o j e c t  can be abandoned because o f  i t s  seeming lack  o f  use dur ing  
i t s  e a r l y  days (New Jersey ls  Garden Sta te  Parkway HOV lane was 
dropped f o r  t h i s  reason). Pub l i c  education w i t h  respect t o  lane 
b e n e f i t s  needs t o  be emphasized i f  such a s i t u a t i o n  i s  thought t o  be 
l i k e l y  ( s ince  removing a general t r a f f i c  lane f o r  subsequent HOV 
on ly  use when t r a f f i c  eventua l l y  becomes t o o  congested seemsr on 
pas t  experience, doomed t o  generate s t rong adverse p u b l i c  reac t ion) .  

For t h i s  reason adding new capac i ty  t o  a 

thereby avoid ing a p u b l i c  reac t ion  against  seemingly 

(17) Some planning agencies c l e a r l y  have more sympathy f o r  t h e  
concept than others, o r  are perhaps b e t t e r  informed. Despite some 
concern9 no evidence e x i s t s  f o r  h igher  acc ident  ra tes  being due t o  
HOV lane versus conventional lane  use over any reasonably 'long 
operat ional  period, and proper ly  p a t r o l l e d  and signed HOV lanes do 
operate w i t h  r e l a t i v e l y  low v i o l a t i o n  ra tes  i n  a number o f  c i t i e s  
(down t o  l e s s  than 15% o f  a l l  highway users? or  l e s s  than 3% of a l l  
HOV lane users w i t h  enforcement and lane separation). 

E. P_otential f o r  Future HOV J a w s .  

(18) The major mot iva t ion  behind HOV lane implementation i s  t h e  des i re  t o  
ensure continued -e o f  access t o  t h e  -ant center  by a 
reg ion 's  workforce; and t o  do so a t  t h e  l e a s t  p u b l i c  expense. 
lanes can i n  many instances represent a v i a b l e  t r a v e l  op t i on  t h a t  
w i l l  prove f a r  l e s s  expensive than t h e  o the r  t r a d i t l o n a l l y  tou ted  
a l t e r n a t i v e s  t o  capac i ty  expansion i n v o l v i n g  more conventional lanes 
or  new r a i l  t r a n s i t  l i n e s .  I f  populat iont  and hence t h e  number o f  
commuters on our major highwaysP cont inues i t s  p ro jec ted  growthr t h e  
HOV lane a l t e r n a t i v e  i s  l i k e l y  t o  appear more a t t r a c t i v e  t o  a number 
of our  l a r g e r  c i t i e s  should cu r ren t  f i s c a l  problems cont inue t o  

HOV 



plague p u b l i c  spending i n  the  highway sector. The only  a l t e r n a t i v e s  
f o r  s m o  conurbat ions came Year 2000 may prove t o  be s i g n i f l c a n t  
journey t o  work mode and/or d e s t i n a t i o n  s h i f t s ,  o r  rea l  changes i n  
our present. approach -to d a i l y  - t ravel .  

(19) O f  p a r t i c u l a r  concern i s  t h e  g r s v t h  i n  t h e  length  o f  t h e  a.m. and 
p.m. commuting hours on son18 s f  our majar freeways. 
o f  the  d a i l y  strush hoursCi has not  led, hawrwero t o  any s l g n i f i c a n t  
reduct ions i n  peak hour congestion. As a resu l t ,  t h e  v i a b i l i t y  o f  
some HOV lanes has been enhanced: 
1 anes cause unnecessary congestion on t h e  adjacent nan-HOV 1 anes 
dur ing the  8tshoulders" o f  t h e  peak per iod has become less tenable. 

Th is  spreading 

s i t ice t h e  argument t h a t  such 

(20) The p o t e n t i a l  f o r  more HOV lane proJects t o  be implemented i n  t h e  
fu ture is, however, l i k e l y  t o  be l i n i i t e d  considerably by a number o f  
factors .  Such p r o j e c t s  v j ? l  be e f f e c t i v e  only on freeways and 
expressways 1 i n k i n g  suburban res idents  t o  t h e .  majo r  employment 
centers i n  our l a r g e s t  c i t i e s .  
e x i s t i n g  highway f a c i l i t i e s  #! I1 become s u f f i c i e n t l y  strong as t o  
warrant ac t ions  aimed a t  c o n t r o l l i n g  t h e  expenditures needed t o  
provide l a r g e  freeway capaci ty  increases, 

It i s  on ly  here t h a t  t h e  pressure on 

(21) The most successful HOV main l ine lane p r o j e c t s  t o  date have e i t h e r  a 
r e l a t i v e l y  long HQV lane (10 m i l e s  may be a reasonable minimum 
length  t o  p lan for :  i.@. San Dernardinos Houston's I-45N and 
V i r g i n i a ' s  Shirley and 1-66 Highways) or  a c t  as t r a f f l c  congestion 
m i t i g a t i n g  f a c i l i t i e s  located a t  major downtown freeway o r  express- 
way t r a f f i c  bot t lenecks ( a s  i n  t h e  case o f  Boston's 1-93 and 
Hanol u l  ut s Muanal ua Freeway). 
leagthy lanes i s  vary l i m i t e d  f n  t h e  m a j o r i t y  o f  our older, eastern 
c i t i e s .  

Avai 1 ab1 e 1 and upon which t o  b u i l d  

(22) Because o f  t h e i r  continued rap id  populat ion growth and greater  ease 
of land acquis i t ion,  it i s  I n  t h e  'gsun-b@lt't c i t i e s  o f  t h e  south and 
west (Cal i f o r n i a o  Texasp F l o r i d a )  I i n  Washington State and t h e  
Washington, D,C. region, t h a t  t h e  majorr and poss ib ly  only, oppor- 
t u n i t i e s  f o r  regionwide o r  connurba-tianwjde t-IOV lane systems e x i s t .  
A number of o ther  c i t i e s ,  inc lud ing  Hart ford,  Newark, P i t t sburgh and 
Minneapolis-St. Pauls may a lso  warrant a HOV lane i n  t h e  near 
fu turer  b u t  w i t h  planning an a more lim4&edp c o r r i d o r  by c o r r i d o r  
basis. 

F. 

(23) Considerable d i f f i c u l t i e s  e x i s t  w i t h  ob ta in ing  a l l  o f  t h e  re levant  
planning in format ion upon h i c h  t o  make a judgement o f  HOV p r o j e c t  
e f fect ivenessp and upon which t o  base p r o j e c t  comparisons. Moni- 
t o r i n g  o f  lane use and speeds I s  no t  a f requent a c t i v i t y  on many o f  
t h e  lanes discussed i n  t h i s  report .  O f  more concern i s  t h o  lack  o f  
data on t h e  off-highway e f f e c t s  o f  HOV lane operat ion:  on rou te  
switching# departure time changesI C G ~ I T ~ U - ~ X ~  door-to-door t r i p  
lengths and c e n t r a l  area congertlon. 
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(24) L i t t l e  work has gone i n t o  d lscover lng  which aspects of a HOV l ane  
p r o j e c t  generate t h e  major benef i ts :  i 5  it t h e  l ane  i t s e l f ,  express 
bus se rv j ce  improvements, park and r i d e  spaces? e f f e c t i v e  r ideshare 
promotlons, o r  (where appropr ia te)  ramp meter ing and HOV ane 
bypass. More ( r i d e r  survey) data i s  needed t o  make c l e a r  t h e  
s y n e r g i s t j c  r e l a t i o n s h i p s  invo lved i n  p r o j e c t  success. 

(25) The add i t i ona l  c o s t  o f  adding a HOV lane versus a convent onal lane  
i s  r e l a t i v e l y  small unless a p h y s i c a l l y  separated l ane  i s  required. 
Annual maintenance cos ts  exceed conventional l ane  cos ts  l a r g e l y  as a 
r e s u l t  o f  p o l i c e  su rve i l l ance  requirements? as a means o f  min imiz ing 
'lane v i o l a t i o n s .  Where a phys ica l  b a r r i e r  i s  requ i red  a cost- 
b e n e f i t  ana lys i s  i s  requ i red  t o  determine t h e  v i a b i l i t y  o f  HOV lane 
fmplementation. Such an ana lys is  should take  i n t o  account t h e  
r e l a t l v e  highway l i f e  and f u e l  use under HOV versus non-HOV lane 
use. There would seem t o  be no single, wide ly  used, method of 
c a r r y i n g  o u t  t h l s  ana lys is  i n  p rac t ice ,  

(26) As t h e  concept o f  i n teg ra ted  Transpor ta t ion  System Management (TSM) 
p r a c t i c e  becomes more accepted by t h e  appropr ia te  State, Regional 
and Local P lanning Agencies more comprehensive data w i l l  l i k e l y  
become a v a i l a b l e  t o  a l l  types o f  HOV f a c i l i t y  based planning. 
major data problem fac ing  d e f i n i t i v e  HOV lane p r o j e c t  eva lua t ion  i s  
t h e  need t o  adopt a t r u l y  c o r r i d o r  (and no t  j u s t  freeway o r  express- 
way f a c i l i t y  s p e c i f i c )  approach t o  p r o j e c t  evaluatfon. Where a 
number o f  HOV lane p r o j e c t s  a re  planned along a number o f  d i f f e r e n t  
commuter c o r r f d o r s  lead ing  i n t o  and urban area (as i n  t h e  case of 
Houston, Washington D.C. and Sea t t l e )  t h i s  c o r r i d o r  focus should be 
expanded t o  consider such impacts as c e n t r a l  c i t y  congestion and 
inter-suburban impacts on r e s i d e n t i a l  values, on employment and on 
equ i t y  i n  both p u b l i c  t r a n s i t  serv ice  and ded ica t ion  o f  highway 
taxes t o  new capaci ty .  

The 





STUDY OF CURRENT A ED HIGH OCCUPANCY VEHICLE LANE USE: 
WE AND PROSPECTS 

Frank Southworth 
f red Westb rook 

1, PURPOSE OF THE STUDY 

1.1 BACKGROUNO TO THE STUDY 

The work repor ted below was c a r r i e d  ou t  i n  p a r t i a l  f u l f i l l m e n t  of a 
study of cu r ren t  HOV f a c i l i t y  operat ions and use requ i red  by t h e  DOE 
Nat ional  Rideshare Program Plan 1c421. The removal o f  any immediate 
energy shortage and t h e  f a l l  i n  t h e  p r i c e  o f  a t  t h e  pump motor f u e l  
p r i c e s  dur ing  t h e  e a r l y  1980's has caused some concern f o r  t h e  f u t u r e  o f  
r ideshar ing  as a means o f  c o s t  and energy e f f i c i e n t  commuting w i t h i n  t h e  
nat ion 's  urban conurbations. One approach t o  t h e  encouragement of 
carpoo l ing  and vanpooling t o  work dur ing  t h e  o i l  embargo c r i s e s  o f  t h e  
1970s was t h e  implementatdon o f  h igh  occupancy v e h i c l e  (MOV) lanes 
dedfcated f o r  use only  by veh ic les  w i t h  a s p e c i f i e d  minimum number o f  
passengers (5.e. a t  l e a s t  2, 3,  4 o r  more r i d e r s  per v e h i c l e  requ i red  f o r  
lane access). The incen t i ve  t o  use such lanes instead o f  t h e  adjacent 
general t r a f f i c  lanes i s  a congestion f r e e  and t ime  saving t r i p .  

While rece iv ing  a l o t  o f  p u b l i c i t y ,  both p ro  and con, dur ing  t h e  
seventies, as we l l  as a good deal o f  p ro jec t -  s p e c i f i c  study and c m p a r i -  
son towards t h e  end o f  t h a t  decade, it was f e l t  t h a t  some of t h e  b e n e f i t s  
o f  HOV l ane  p r o j e c t s  may have been underestimated because i n s u f f i c i e n t  
t ime had passed between lane  implementation and t h e  growth i n  t r a f f i c  f o r  
which such lanes are  meant t o  o f f e r  a no-construction a l te rna t i ve .  Th is  
present study the re fo re  was commissioned by t h e  O f f i c e  o f  Transpor tat ion 
Systems w i t h i n  t h e  U.S. Department o f  Energy as p a r t  o f  a study t o  assess 
t h e  performance o f  cu r ren t  HOV lane  p r o j e c t s  as both r idsshare  promoting 
and energy saving f a c i l i t i e s r  and t o  determine whether t h e i r  implementa- 
t i o n  should be promoted, and under what circumstances.* 

The concern here i s  w i t h  n o t  on ly  t h e  d a i l y  savings i n  energy t h a t  
may r e s u l t  from reduced v e h i c l e  m i l e s  o f  t r a v e l  (!MI by commuters r i d i n g  
i n  HOVs, but  a l s o  w i t h  t h e  need t o  deal most e f f i c i e n t l y  w i t h  t h e  demand 

* I n  con junc t ion  w i t h  t h i s  present  study, a companion study was a l s o  
commissioned w i t h  t h e  goal o f  us ing t h e  most advanced s imu la t ion  modeling 
techniques t o  est imate t h e  energy savings p o t e n t i a l  i n  a range o f  HOV 
lane p r o j e c t  s i t u a t i o n s  (i.e. f o r  d i f f e r e n t  lane lengthso v e h i c l e  occu- 
pancies, number o f  lanes, number o f  access ramps, and d i f f e r e n t  t r a f f i c  
volumes, etc. I .  
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f o r  add i t i ona l  roadspace created by a pro jec ted  annual gro 
per annum t a  year 2000 clS(al. Such growth i s  expected t o  

argely  i n  urban areas, where the U.S. Department of Trans- 
p o r t a t i o n  c u r r e n t l y  est imates t h a t  44% o f  t h e  highway mileage i n  use has 
a road surface condition defined as 8tnotice?ably i n f e r i o r  t o  a new pav 
ment and may be bare ly  t o l e r a b l e  f o r  high speed t r a f f i c s t :  and t h a t  42 
t h i s  urban t r a f f l c  i s  c u r r e n t l y  operat ing i n  h igh l y  congested cond i t i ons  
[391. As m e  a l t e r n a t i v e  t o  extens ive new road b u i l d i n g  HOY lanes 
the re fo re  cant inue t o  remain a topic o f  i n te res t .  

l t h  approximately I i n  5 caonmb-kers i n  t h e  U.S. r ldeshar ing  t o  work 
(exc lud ing t h e  eS5% who take  p u b l i c  ti-ans-it), as estimated by t h e  1980 
U.S. Census C93, any f a c i l i t y  investments, whether ma in l ine  HQV lanes, 
HQV bypass lanes on freeway en t r y  ramps, o r  park and r i d e  l o t s  a t  t h e  
s t a r t  o f  busy urban c o r r i d o r s  need t o  be t r e a t e d  as p o t e n t i a l l y  essent ia l  
components 0 f  our f u t u r e  urban land use mix and accordingly given plan- 
n ing  cons idera t ion  i n  t h e  development and eva lua t ion  o f  a l t e r n a t i v e  
t ranspor ta t i on  improvement plans. Each 0f these t h r e e  rideshare- 
enhancing HQV f a c i l i t i e s  i s  discussed i n  t h i s  repo r t  bu t  w i t h  i n t e r e s t  
centered upon those urban c o r r i d o r s  conta in ing  a MOY %ain l  ine”  t r a f f i c  
lane, associated w i t h  which are usua l l y  one o r  more park and r i d e  l o t s  
andr where geornetrics a l lowp HOV bypass ramps a t  freeway en t r y  po lnts .  
I n  t h i s  sense then t h i s  repo r t  deals w i t h  ~~HHQV Lane Projectsts t h a t  r e l y  
on such c a p i t a l  f a c i l i t y  created synergisms, and where express bus 
serv ice  w i l l  a l so  t y p i c a l l y  make use of t h i s  same se t  o f  f a c i l i t i e s .  

1.2 OBJECTIVES AND NATURE OF THE STUDY 

The ob jec t j ves  o f  t h e  HBV l ane  cu r ren t  and planned a c t i v f t y  survey 
were t o  ascer ta in  ( a )  what i s  t he  cu r ren t  s ta tus  of  WOV l ane  operat ions 
across t h e  U.S., w i t h  emphasis on (i) t h e  e f fec t i veness  o f  such lanes as 
people movers v is-a-v is  a general, nonpr io r i t lmed t r a f f i c  lane, and ( i s )  
t h e  a b i l i t y  o f  such h igh occupancy veh ic le  lanes t o  generate s h i f t s  t a  
carpool ing and vanpoolingl and thereby encourage the  use by commuters o f  
f ue l  e f f i c i e n t  modes o f  t r a v e l  t o  work; and ( b >  what i s  t h e  cu r ren t  
s ta tus  of planning f o r  f u t u r e  HQV lane operations i n  our major c i t i e s ,  
and what sort; o f  an a t t i t u d e  exis ts  i n  t h e  var ious  regions o f  t h e  country 
w i t h i n  t h e  planning profession, arid w i t h i n  t h e  p u b l i c  a t  large, t o  t h e  
i n t roduc t i on  of such lanes. 

The survey took t he  form o f  one o r  mure telephone in te rv iews w i t h  
var ious  i n d i v i d u a l s  and planning agencies i n  each o f  t h e  48 contiguous 
s ta tes  and Hawaii, w j t h  emphasis placed upon contac t ing  a number of 
d i f f e r e n t  agencjes i n  those s ta tes  where considerable HQY l a m  a c t i v i t y  
was known t o  e x i s t  p r i o r  t o  t h e  s t a r t  o f  t h e  survey. Se lec t ion  of 
agencies/ ind iv iduals  t o  contac t  was based i n i t s ’ a l l y  upon t h e  fo l l ow ing  
address 1 i s t s :  

(1) L i s t i n g  o f  a l l  Met ropa l i tan  Planning Organlzations i n  t h e  U.S. 
(October 1983 Listing1 e 
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( 2 )  The D i rec to ry  o f  Ridesharing Agencies and Sta te  Contacts, June 
1984, publ ished by t h e  Nat ional  Ridesharing In fo rmat ion  Center 
o f  t h e  Federal Highway Admin ts t ra t ion  (FHWA) I n  Washington D.C. 

(3 )  DOE'S Sta te  and Local Assistance Program (SLAP) contac ts  i n  t h e  
S ta te  Energy Conservation Program (SECP), by se lected s ta tes  - 
t y p i c a l l y  i n  S ta te  Energy Of f ices.  

(41 Other contac ts  made by t h e  p r i n c i p a l  i n v e s t i g a t o r s  as a r e s u l t  
of t h e i r  recent  work i n  t h e  r ideshar ing  area. 

I n  addi t ion,  FHWA a l s o  provided t h e  study w i t h  a 1980 l i s t i n g  of 
cu r ren t  and planned HOV lane  pro jec ts ;  as t h e  l a t e s t  a v a l l a b l e  l i s t i n g s  
t o  date. Since 1980 it wa5 found t h a t  a good deal had changed i n  terms 
o f  both new HOV lane  and bypass ramp p r o j e c t s  beginning, some p r o j e c t s  
going out  o f  service., an a number o f  planned p r o j e c t s  be ing e i t h e r  
introduced or abandoned. 

Every attempt has been made t o  cover e x i s t i n g  and planned HOV lane 
pro jects ,  as repor ted by t h e  var ious  p lanning agencies contacted, a l -  
though a number o f  p o t e n t i a l  HOV lane p r o j e c t s  i n  t h e  very e a r l i e s t  
p lanning stages have been omitted, s ince it i s  no t  unusual t o  r e p o r t  
cons idera t ion  o f  such p r o j e c t s  as one of a number o f  a l t e r n a t i v e s  f o r  
urban t r a f f i c  c o r r i d o r  management as p a r t  o f  a requirement t o  consider 
a l l  poss ib le  so lu t i ons  t o  a t r a f f i c  congestion problem. 

Data provlded i n  t h e  many t a b l e s  contained i n  t h i s  r e p o r t  i s  t h e  
most up-to-date a v a i l a b l e  a t  t h e  t ime  o f  w r i t i ng .  
f o r  a handful of p r o j e c t s  t h a t  was c o l l e c t e d  i n  t h e  l a t e  seventies. Th is  
in format ion i s  inc luded f o r  completeness along w i t h  t h e  much more c u r r e n t  
(1982-85) i n fo rmat ion  we obtained f o r  t h e  m a j o r i t y  o f  t h e  p r o j e c t s  we 
have repor ted on. 

Th is  meant us ing data 

A l i s t i n g  and b r i e f  desc r ip t i on  of HOV lane p r o j e c t s  repor ted t o  us 
as se r ious l y  proposed, i n  t h e  p lanning o r  design phase, o r  c u r r e n t l y  
under cons t ruc t i on  are  givenr by state, i n  t h e  Appendix. Cur ren t ly  
operat ional  ma in l i ne  HOV lane p r o j e c t s  are 19sted and discussed I n  
Chapter 2 o f  t h i s  repor t .  Chapter 3 i s  devoted t o  a desc r ip t i on  o f  t h e  
types and ranges o f  opera t ion  p rac t i ced  by these pro jec ts .  An e f f o r t  has 
been made t o  make t h e  r e s u l t s  as cons is ten t  across cases as possible, and 
t o  use on ly  t h e  in fo rmat ion  repor ted t o  de r i ve  appropr ia te t r a v e l  speed 
and t imer cos t  and mode se lect ion,  volume, f u e l  saving and emissions 
savings s t a t i s t i c s .  

In Chapter 4 a more in-depth look i s  taken a t  a few of t h e  most 
successful p r o j e c t s  t o  date, w i t h  an emphasis placed upon t r y i n g  t o  
i d e n t i f y  those c h a r a c t e r i s t i c s  o f  a busy urban c o r r i d o r  t h a t  best  s u i t  
HOV promotions. 
t h a t  may help us t o  select, or  t o  p r e d i c t  t h e  f u t u r e  success of HOV 
f a c i l i t y  p ro jec ts .  O f  p a r t i c u l a r  concern i s  t h e  need t o  r e l a t e  fu tu re  
populat ion and employment growth, and t h e  phys ica l  access c h a r a c t e r i s t i c s  
of a c o r r i d o r  t o  t h e  l o c a t i o n  and leng th  o f  an HOV lane, The second p a r t  

That is, we are  l ook ing  here f o r  "lessons t o  be learned" 
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o f  Chapter 4 i s  then devoted t o  a look a t  t h e  evidence f o r  synergisms 
between HOV lane implementation on freeways, and t h e  simultaneous use o f  
( a )  HOV bypasses on metered access rampsP ( b )  park and r i d e  l o t s  serv ing 
express bus r i d e r s  and ( c )  t o l l  exemptions and bypasses. The most 
successfuls HQV lane p r o j e c t s  w i l l  l i k e l y  need t o  b e n e f i t  from such 
synergisms, 

F ina l l y ,  i n  Chapter 5 we assess t h e  po ten t la1  f o r  f u r t h e r  HOV l ane  
p r o j e c t s  and examine t h e  reasons f o r  pas t  p r o j e c t  r e j e c t i o n  or  abandon- 
ment: i nc lud ing  inappropr ia te  highway design, i n s u f f i c e n t  patronage, 
; ? ~ W P F S  pub1 ic react-ions, and preference, arnang local or state planners 
f o r  e i t h e r  less c o s t l y  HQV bypass ramps o r  f o r  t h e  a l t e r n a t i v e  o f  rap id  
t r a n s i t  service. 



2. STATUS OF CURRE T HOV LANE ACTIVITY 

The follOWing l i s t  sumar izes the s ta ted  ob jec t i ves  behind t h e  
i n t roduc t fon  o f  p r i o r f t i z s d  f low experimentsr as c u l l e d  from t h e  many 
planning repo r t s  reviewed as p a r t  o f  t he  HOV l ane  and r e l a t e d  f a c i l i t i e s  
survey: 

(1) To improve t r a f f i c  f low by encouraging t h e  use o f  shared r i d e  
veh ic les  (!.e. HOVS)~ and thereby c r e a t i n g  more space on t h e  
highways dur ing  t h e  peak c o m u t i n g  hours. 

(2) To reduce energy consumption through reduced v e h i c l e  m i l e s  of 
da i  1 y commuter t r a v e l .  

( 3 )  To reduce a i r  p o l l u t i o n  (hydrocarbons, carbon monoxide, n i t rogen  
oxidesr sulphur and p a r t i c u l a t e s )  through reduced veh ic le  m i l e s  
o f  d a i l y  cammutes t r a v e l .  

(4 )  To reduce t h e  c o s t  o f  t ranspor tatSon t o  t h e  commuter through t h e  
encouragement o f  shared r i d e  and hence shared cost, modes o f  
t r a v e l  

(5) To remove o r  reduce t h e  need f o r  new highway cons t ruc t i on  o r  
highway r e p a i r  by reducing t h e  volume o f  t r a f f i c  t h a t  i s  
responsib le  f o r  road sur face damage. 

Taken down t o  t h e  l e v e l  o f  i n d i v i d u a l  p r o j e c t s  more d e t a i l e d  objec- 
t i v e s  were o f  course stated: from t h e  need t o  p lan  f o r  a c u r r e n t  o r  
expected s i g n f f l c a n t  growth i n  a c o r r i d o r P s  popu la t ion  o r  employment 
base, t o  t h e  need t o  e l i m i n a t e  unacceptably long waitdng l i n e s  a t  t h e  
en t r y  t o  a major commuter freeway, 

2.2 LISTING OF RECENT AND CURRENTLY OPERATIONAL HOV LANE 
PROJECTS 

Tables 2.1 and 2.2 l i s t  those %minl fneqt  h igh  occupancy v e h i c l e  
(HOV) l ane  p r o j e c t s  e i t h e r  c u r r e n t l y  i n  operat ion o r  i n  operat ion u n t i l  
sometime dur ing  1984, and on freeways and non-freeways ( a r t e r i a l s )  
respec t ive ly .  In add i t ion l  as discussed i n  Section 4.3 o f  t h i s  report,  
we l l  over 250 HOV bypass lanes a l so  operate i n  var ious  c i t i e s  around t h e  
nation, associated w i t h  metered access t o  freeway ramps, where t h e  
freeway may o r  may no t  c a r r y  a HOV ma in l i ne  lane. O f  t h e  21 p r o j e c t s  
l i s t e d  i n  Tables 2.1 and 2,2, 17 were i n  operat ion as  o f  June 1985. 
Cur ren t ly  operat ional  p r o j e c t s  range i n  phys ica l  l eng th  from t h e  two 12 
m i l e  long phys i ca l l y  separated HOQ lanes on t h e  Sh i r l ey  Highway (1-395) 
i n  nor thern V i r g i n i a  t o  t h e  1.4 m i l e  e s s e n t i a l l y  congestion bot t leneck 
bypass l ane  on Boston’s 1-93. 
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Table 2.1. Rideshare Supporting Freeway H8V Lane Projects 

No. Of lanes HOV lane Opentng Route 
P ro jec t  HOV modes length P r i o r i t y  hours date ( d i rect ion) General HOV type 

i k u Q a A  

ftt. 101 0 Bus. +3CP 3.1 6-9 a.m., 4-7 p.m. 3 1 Median 6/76 
Marin Co. 

I-2*.0. Bus. +3W 1.6(s) Continuous 
San Francisco 

3 1 Wgdlan 10/75 

Route 237. Bus. CP 4.6(e) 5-9 a.m., 3-7 p.m. 2 1 Righ t  lane 10/84 
Santa Clara Go. 4.4(u) (shoulder) 

1-10, Bus. +3CP 11.0 Continuous 
Los Angeles 
(San Bernardlno) 

FhC ida  

4-5 1 Hedlan 6/77 
(separated) 

1-95, 
M I a m l  

Bus, CP 7.5 7-9 a.m.,4-6 p.m. 4 1 Median 3/76 

1-4, BUS. CP 31.0 7-9 a.m., 4-6 p.m. 2 1 Hedlan 11/79 
Orlandoa 

JAUm 

1-45Ne Bus, VP 12.9 6-8:30 a.m.. 3-4 1 Hedlan 8179CF 
Houstcn 3:45-6:30 p.m. 9. B-CF J ~ A ~ C C F  

3.3.CCF 

11/84 1-10, BUS, +4W 6.5 5t45-9:15 a.m. 3-4 1 Hed im 
Kouston (Katy) 3:30-7 p.m. (separated) 

l m b l l w m  

1-5, Dus. CP, 6.9(5) Continuous 
Sea t t l e  +3W. K 5.0(n) 

Rt. 520. Bus. +3W 2.0(r) 6 a . m . 4  p.m. 
Sea t t l e  

3-4 1 Hedlans 8/ 83 
(1 each way) 

(shcul  der)  
2 1 Righ t  lane 8/77 

YlrolnlalP.C. 
1-3950 Bus. +4CP 12.0 6-9 a.m., 4-7 p.m. 4 2 h d l a n  12/73 
N. V i r g i n i a  (separated) 
(Sh i r ley  Hwy.) 

1-66, Bus, +3CP 10.0 7-9 a.m., 4-6 p.m. 0 2 Dedicated 12/82 
N. V i rg in ia  

Dul lesb ACCQSS Bus. W 13.5 7-9 a.m. 
Extensian t o  1-66 

0 2 Dedlcated 12/83 

Ik&&ua& 
1-93 v 

Boston 

rluam 

Busr t3CP 1.4 6:30-9:30 a.m. 2 1 Medlan 2/74 
(separated) 

Banf ie ld '  Bus, +3CP 1 . 7 1 ~ )  6:30-9:30 a.m." 2 1 Medlan 12/75 
Fwy. Por t land 3.3(e) 3:30-6:30 p.m. 

tlmALt 
Maanalua Bus, t 3 W  2.7(e) Continuous 2 1 Medians 12/74 
Fry., Honolulu 1.3(w) (1 each ray )  

'Those HOV lanes no t  cu r ren t l y  enforced, due t o  highuay COnstruCtlOn. 

b~~~ lane closed nacember 1984. 

Note8 See bottom of Table 2.2 for d o f i n i t i o n  of abbreviat ions used. 
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Table 2,2. Rideshare Supportdng Mon-Freeway HOV Lane Projects 

-- 

Route No* Of lanes HOV lane Opening 
date P ro jec t  HOV modes length P r i o r i t y  hours 

General HOV type 

Galmmb 

San Tonas Bus, CP 8.0 6-9 a.m., 3:30-7 p.m. 2-3 1 
Expressway I 
San Jose 

Montasue BUS, CP 7.0 6-9 a.m.. 3:30-7 p.m. 2-3 1 
Expressway , 
San Jose 

Elorlda 

Miami (South 
D i x i e  Hwy.) 

HaUu 

Kal an 1 anaol e Busr +3CP 2.5 6-8 a.m. 2-3 1 
My.. Honolulu 

m 
N. Washington St., Bus, +3CP 3.0 7-9 a.m.# 4-6 p.m. 2 1 

US-lU B u s ,  CP 5.5 7-9 a.m., 4-6.p.m. 2 1 

Alexandria. V A  

R igh t  hand 11/82 
(shoulder)  

Rlght hand 2/85 

Median 6/76 
(+adjacent 
bu5 lane) 

kkd I an 
1.9CF 
0.6CCF 

9 /75  

Right  hand 6/84 

aUS-lqs HOV lane was closed Spring 1984. 

Note: CP means t h a t  a l l  fomis o f  carpool and vanpool a re  allowed HOV lane access. 
+3CP means HOV's must ca r ry  a t  l e a s t  3 people t o  use p r i o r i t y  lane(s).  
VP means t h a t  on ly  vanpools (as  we l l  as buses) allowed on HOV lane. 
MC means motorcycles allowed HOV lane access (on Seat t le 's  1-51. 
Buses are  t o  the HOV lane p ro jec ts  l i s t e d  above. 
CF = cont ra f low HOV lane; CCF f: concurrent HOV lane. 
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These HOV p r o j e c t s  can be u s e f u l l y  c ross -c lass i f i ed  according t o  
fou r  c r l t e r l a :  

- freeway versus a r t e r i a l .  - phys ica l  con f igura t ion .  - type of WOVs given p r i o r i t y .  
- hours of p r i o r i t y  operation. 

Freeway based HOV lanes account f o r  13 o f  t h e  17 c u r r e n t l y  opera- 
t i o n a l  pro jects ,  and these w i l l  be t h e  main sub jec t  o f  t h i s  repor t .  Also 
recorded i n  Tables 2.1 and 2.2 are 4 recen t l y  closed HOV lanes: on t h e  
1-4 Orlando, Du l l es  A l r p o r t  Access t o  1-66 and Banfield, Por t land free- 
waysI as well as on t h e  US-1JSouth D i x i e  Highway a r t e r l a l  i n  Miami. 

The most common way t o  c l a s s i f y  HOV lanes 4s by t h e i r  phys ica l  
con f igura t ion  1c431, 
HOV lanes t h a t  a re  (1) phys lca l l y  separated fram othero  adjacent t r a f f i c  
lanes (29 those which run unseparated alongside t h e  o ther  “General 
T r a f f i c  Larsesg8r and ( 3 )  dedicated HOV highways on which only  HOMs are 
allowed a t  c e r t a i n  t imes o f  day. The p r o j e c t s  l i s t e d  i n  Tables 2.1 and 
2.2 break down as fa l lows:  

The most s i g n l f i c a n t  d i s t i n c t i o n  i s  between those 

(1) . Separation i s  by a concrete b a r r i e r  
( Sh i r 1 ey g in ia ,  Katy Pransitway i n  Houston, San Bernardino 
Freeway ? n  Los Angeles), o r  bituminous berm (1-93 i n  Boston) and w i t h  
b u f f e r  lanes a t  accesdegress sections. On t h e  Sh i r l ey  Highway (1-395) 
HOV lanes feeding D i s t r i c t  of Columbia bound commuters two adjacent HOV 
lanes are operated along t h e  same length  o f  highway, i n  t h e  same d i rec-  
t i o n  ( w i t h  f low reversed on both lanes dur ing  t h e  p.m. peak rush hour). 

(2) . I n  t h e  case s f  nor thern V i r g i n i a ’ s  1-66, 
HOVs are t h e  on ly  veh ic les  allowed between 7-9 a.m. and 4-6 p.m. on what 
i s  e s s e n t i a l l y  a 10 m i l e s  2 lane s t r e t c h  o f  freeway. 

( 3  1 e These lanes may be d i v ided  by 
t h e i r  operat ional  c h a r a c t e r i s t i c s  as fo l lows:  

(a) . These lanes are 
abbreviated CCF i n  t h e  two tables. T r a f f i c  i n  these lanes moves 
i n  t h e  same (peak) d i r e c t i o n  as t h a t  i n  t h e  adjacent general 
t r a f f i c  lanes, The HOV lane i n  t h i s  instance may be e i t h e r  a 

CCF laner occupying the l e f t -most  lane  on a freeway o r  
a r t e r i a l  (Route 101 i n  Nar in  County, C a l i f o r n i a ?  1-280 i n  

downtown San FranciscoI 1-95 i n  Miami, 1-4 i n  Orlandor 1-5 i n  
Sea t t l ep  t h e  Moanalua Free a sec t ion  of I-45N i n  
Houston, and u n t i l  recent1 eeway i n  Por t land) :  o r  
t h e  lane may be an ou ts ide  added by t a k i n g  and 
conver t ing  an e x i s t i n g  sho use dur ing peak hours 
(Route 237 i n  §anta Clara  County, Ca l i f o rn ia ,  Route 520 Seat t le) ,  
o r  by adding a r i g h t  hand lane t o  a r e s t r i c t e d  access a r t e r i a l ,  as 
i n  t h e  case of t h e  Saw T s and Montague Expressway lanes I n  San 
Jose and N. Washington St.? Alexandria. 
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(b) . These are  
es are made HQY by 

d i rec t i on .  That .Is, 
one lane l e s s  i s  glven to reverse-peak d i r e c t i o n  t r a f f i c ,  and as a 
r e s u l t  t h e  WBVs using the CF lane are  mov’fi’ng i n  t h e  opposi te  
d i r e c t i o n  to Lra f fSc  In the  adjacent general use lane. Both I-45N 
i n  H Q U S ~ O ~ ~  and t h e  ~ a ~ i ~ ~ ~ ~ ~ e  ~ i ~ ~ w a y  $ 0  Honolulu have a CF HOV 
lane, and a’n both cases t h l s  lane has been l i n k e d  w i t h  a coneur- 
r e n t  f low lane, extending t h e  e x l s t i n g  prioritized lane beyond t h e  
p o i n t  where CF operat ion was considered in feas ib le /unsafe.  

A t h i r d  means o f  ~ I ~ ~ ~ ~ e ~ t i a ~ i n g  among p r o j e c t s  i s  by t h e  type  o f  
HOVs t h a t  are allowed on t h e  p r i o r i t i z e d  lanes, O f  t h e  21 p r o j e c t s  
l i s t e d  i n  Tables 2,1 and 2,2 on ly  t h e  1-45 WousB;on c o n t r a f l  ow-cum- 
concurrent  flow l ane  bans 001s I n  favor  o f  t h e  h igher  occupancy 
( t y p i c a l l y  I15 seater1 van . The reasan given was t o  b e t t e r  ensure 
safetyP on a lane t h a t  a l so  c a r r i e s  a s i g n i f i c a n t  number of express 
buses, 

Among t h e  o ther  16 c u r r e n t l y  operat ional  pro jects ,  Houstonts Katy 
Freeway and V i r g l n i a ~ s  1-395 ( S h i r l e y  Highway) both c u r r e n t l y  r e s t r i c t  
HQV lane  use t o  veh ic les  c a r r y i n g  a t  l e a s t  4 occupants (+4CP)# w h i l e  9 
p r o j e c t s  r e s t r i c t  lane use t o  veh lc les  w i t h  a t  l e a s t  3 occupants (+3CP),  
and 4 p r o j e c t s  (Route 237 i n  Santa C lara  County, Miamits 1-95 and t h e  two 
San Jose a r t e r i a l  HQV lanes1 accept any veh ic le  w i t h  more than one person 
i n  it (abbrev iated as CP3. On 1-5 j r s  S e a t t l e  t h e  general r u l e  i s  +3CP 
b u t  se lected segments do a l low two person CPas also,  as an experiment i n  
t h e  more e f f i c i e n t  use o f  road space (versus t h e  fragmentation o f  3 o r  
g rea ter  person carpools  I n t o  2 person ‘pools) .  I n  a l l  c u r r e n t l y  opera- 
t i o n a l  p r o j e c t s  these carpools  and/or vanpools are allowed t o  operate on 
t h e  same lane wdth busess where t h e  l a t t e r  are usua l l y  o f  t h e  express 
serv ice  type. H i s t o r i c a l l y ,  many o f  these WOV lanes began as bus only  
lanes and were l a t e r  opened up to other  forms o f  r i d e  sharlng. 

According to our f o u r t h  c r i t e r i o n r  hours o f  lane ded ica t ion  t o  HOVsr 
4 c u r r e n t l y  operat ional  p r o j e c t s  employ continuous HQV on1 r u l e s  (1-280 
i n  downtown San Franciscar the San Bernardino freeway i n  L. 
1-5 and H o n o l u l u ~ ~  Moanalua Freeway). Sea t t l e ’ s  Route 520 has recent ly  
expanded i t s  hours from a m. on ly  enforcement t o  a 6 a,m, t o  6 p.m.  HOV 
day, wh i l e  Houstonfs 1-45 and K a t y  MOV lanes recen t l y  reduced t h e i r  HOV 
hours from most of t h e  day, $;a those hours shown. A l l  of t h e  o ther  
p r o j e c t s  enforce HOW-only r u l e s  2 t o  3 hours dur ing  t h e  a,m. and usua l l y  
t h e  p.m. peak commuter per iods on t h e  ends o f  each working day. 
21 schemes are seen i n  overviewa no obvfous c o r r e l a t i o n  e x i s t s  between 
lane type, t r a f f i c  volume and hours of operation. 

When a l l  

Not l i s t e d  o r  inves t iga ted  f u r t h e r  i n  t h i s  r e p a r t  are p rev ious ly  
operated bu t  now long abandoned WOV l ane  p r o j e c t s  such as t h e  Santa 
Monica Freeway i n  hos Angeles t h a t  operated f o r  on ly  21 weeks dur ing  
March of 1976 E493, or t h e  Southeast Boston Expressway t h a t  operated f o r  
26 weeks i n  May o f  1973 C241. It is worth p o i n t i n g  o u t  however t h a t  as a 
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r e s u l t  of such experiments w i t h  the  removal o f  existing high 
only, t h s  cur rent  w-isdam recagnlmes t h e  need 

whenever HOV lanes a r e  being considered. 



3. REPORTED CQSTS AND BENEFITS OF RECENT HOV LANE OPERATIONS 

Table 3.1 shows t h e  person throughput@ measured i n  terms o f  number 
of t r a v e l e r s  passing along a l l  o r  p a r t  (usua l l y  a l l )  o f  each HOV l ane  
suppor t ing highway pro jec t ,  e i t h e r  f o r  t h e  dura t ion  o f  t h e  a.m. peak 
hourr a.m, peak per iod  o r  both. Person throughput r a t h e r  than v e h i c l e  
throughput i s  t h e  appropr ia te measure here s ince i n  t h e  f i n a l  ana lys is  it 
i s  t h e  number o f  t r a v e l e r s  ( o f  which t y p i c a l l y  98% o r  more are  commuters) 
t h a t  a re  served t h a t  we are concerned with. Shown i n  Table 3.1 are t h e  
average weekday peak volumes of persons p e r  lane, f o r  both t h e  HOV lane 
( o r  i n  t h e  cases o f  Sh j r l ey  Highway and 1-66 i n  V i rg in ia ,  averaged across 
t h e  two HOV ’lanes), compared w i t h  t h e  per  lane person volume i n  a gen- 
e ra l ,  mixed t r a f f i c  lane, Also shown alongside these f i g u r e s  are t h e  
average v e h i c l e  occupancles on t h e  var ious  lanes, as we l l  as t h a t  aver- 
aged over a l l  t r a f f i c  on t h e  highway ($.e, i nc lud ing  both HOV and non-HOV 
1 anes) . 

It i s  impor tant  t o  notel i n  l ook ing  a t  t h i s  tab le,  t h a t  those per 
lane person volumes associated w i t h  peak f lows (a’.e. t h e  I*a.l1 rows 
of f igures)  r e f e r  t o  a per iod  t h a t  va r ies  from 2 t o  3 hours, and even 4 
hours on t h e  San Bernardino freeway i n  t os  Angeles. 
h igher  values repor ted than f o r  t h e  ( r r b . ”  row) peak hour volumes. 

Hence t h e  much 

For t h e  purpose o f  assessing t h e  r i d e s h a r i n ~  ( R S )  c o n t r i b u t i o n s  t o  
these person volumes Table 3.1 a l so  c a r r i e s  t h e  number o f  peak bus users 
separated o u t  i n  t h e  f i r s t  column o f  t h e  tab le .  
in fo rmat ion  t h e  t a b l e  a l so  conta ins  two separate HOV lane v e h i c l e  occu- 
pancy values: one f o r  a l l  HQV lane usersr and one f o r  r ideshare mode 
users only. ( I n  t h i s  and subsequent t a b l e s  RS i s  taken t o  mean carpool 
and vanpool users on ly ) .  

To compliment t h i s  

Scru t iny  o f  Table 3,1 w i l l  on occasion i n d i c a t e  t h a t  summing t h e  
number o f  bus and RS HOV lane users g ives  a t o t a l  t h a t  i s  lower t h a t  t h e  
column l a b e l l e d  f8Al18t t r a v e l e r s  us ing t h e  lane. 
discrepancy i s  accounted f o r  by t h e  number o f  v i o l a t o r s  us ing t h e  lane: 
which i n  t h e  case o f  a 2 person p l u s  r u l e  imp l i es  d r i v e  alone v io la to rs ,  
b u t  may i n  t h e  case o f  a +3CP r u l e  inc lude 2 occupant vehicles, and so 
on. Table 3,2 conta ins  t h e  a v a i l a b l e  evidence on such v i o l a t i o n s p  given 
i n  terms o f  two rates:  

I n  such cases t h e  

(1) t h e  percent o f  veh ic les  i n  t h e  HOV lane t h a t  are I n  v i o l a t i o n  of 
t h e  p r i o r i t y  use ru le .  

(2) t h e  percent of HOV lane v i o l a t i o n s  t a k i n g  a l l  veh ic les  an t h e  
highway (HQV p lus  a l l  general lanes)  as t h e  base. 

While t h i s  in fo rmat ion  i s  f a r  from complete it would Seem t h a t  t he re  
i s  a s t rong p o s i t f v e  c o r r e l a t i o n  between p o l i c e  enforcement and reduct ion 
i n  t h e  number o f  v io la t i ons ;  wh i l e  d i f f e rences  across p r o j e c t s  are a l s o  

3-1 
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Table 3.1. Person Throughput and Vehlcle Occupancies by Lane Type 

_-__________I-_ ~ - - _ _ - - _ - _ _ - - ^  ~ . .. 

Aver aSe person v o l  unies/ 1 anes AveraSe v e h i c l e  occupancies 
____-.- 

Genera 1 
1 anc( c 1 

P roJ ec t HOV lane (s )  
______I 

I3u5 RS A l l a  

Rt-lQl, 
Mar in  Co. 
( A p r i l  1984) 

1-280, 

(Flay 1984) 
San F ranc isco  

( a  = p.m.) 

Rt-237 , 
Sarrta C l a r a  Go. 
(Nov. 1984) 

a. 4,915 2,140 7,080 5,253 
b. 2t91C 1,315 4,235 2,865 

3.90 9.80 
3.70 9.70 

1.44 
1.50 

1.50 

1 .oo 
1 .oo 

1.22 
1.22 

1.20 

1.21 
1.21 

1.18 
1.16 

1.20 

1.25 
1.34 

- - 
1.22 

1.18 
1.18 

1.08 

1.00 

2.00 
2.10 

1.56 

1.24 
1.30 

1.59 
1.76 

1.34 

1.81 
1.82 

1.49 
1.38 

1.42 

2.35 
2.88 

2.23 
2.46 

1.72 

1.58 
1.38 

1.55 

1.16 

a. 490 545 970 5,502 3.11 4.41 

a. 380 4r000 4,540 41190 
b. 160 1,705 1,950 1,513 

2.14 2.22 
2.15 2.20 

a. 8,470 6,865 15,800 9,400 
b. 3,450 2,855 6,490 2,588 

3.17 6.01 
3.15 5.95 

I-lC, 
San Gernsrdino, 
L.A. (1984) 

1-95, Mirni i  
( 1984) 

b. 700 3,005 3,705 2,162 1.51 1.85 

I-4SN, Fwy.1 
Houston 
(con t r a f  1 ow 1 
(May 1982) 

Katy  Transi tway, 
Houston 
(Dec. 1984) 

1-5, S e a t t l e  
( S e p t .  1983) 

S h i r l e y  Hwy., 
V A  (March 19851 

1-66, VA, 
(Sp r ing  1984) 

1-93, Boston 
( 1980) 

a. 3,274 4.526 7,800 4,700 
b.  1,300 2,830 4,130 2,400 

12.3 16.56 
12.3 15.20 

a. 2,030 886 2,910 4,703 
b. l r 0 2 0  745 1,765 11918 

10.9 22.8 
10.9 19.4 

b. 1,476 758 2.580 2,300 3.62 6.29 

a .  7,512 9,228 16,740 6.725 
b .  3,672 40942 8,614 2,400 

a. 701 4,652 5,353 - 
b. 374 2,577 2,951 - 
a. 2,170 3,220 5,390 3,256 

4.96 8.05 
5.06 7.94 

1.99 2.23 
2.17 2.46 

2.61 3.40 

B a r i f i e l d  Fwy.. 
P o r t 1  and (1977 1 

a. 633 864 1,497 4,046 
b. 570 505 1.075 2,272 

2.72 6.07 
2.81 4.87 

2.11 2.67 US- l /S ,  Dix ie ,  
Gianil (19843 

b. 600 2,416 3,016 1.470 

San Tomas Expressway, 
San Jose (Sp r ing  1985) 

a.  195 21477 2,612 2,443 2.07 2.16 

aDus + RS I- Vic j l e te rs  = A l l  where (1) + ( 2 )  = ( 3 )  (see Tab le  3.2).  

b a t e s  r e f e r  t o  t ime  of l a t a s t  r e i o r t e d  survey. 

Note: a. = pe r  peak p e r i o d r  b. = per  poak hour. 



Table 3.2. HOV Lane Vio lat ton Rates and Enforcement Levels 

I- - - 
Vio la t i on  ra tes  

---- Pro j ect  
% A l l  

veh ic les  X HOV 
Enforcement 1 eve1 
and o ther  fac to rs  

Rt .  101, 
Marin Co. 

1-280, 
San Francisco 

Rt.237, 
Santa Clara Co. 

San Bernardino, 
L.A. 

1-95, Miami 

US-l/S, Dixie, 

1-45N1 Houston 

I45N, Houston 
E F  lane 

1-5, Sea t t l e  

Sh i r l ey  Hwy. 

1-66 

1-93, 
Boston 

Banf i e l  d Fwy., 
Por t land 

Moanal ua Fwy. 8 

Honol u l  u 

2.1% 
1.2% 

11.4% 

7.8% 
9.6% 

10.5% 
10.1% 

5 OX 

55-105 

Very low 

10X-20P; 

0.1% a.m. 2 hr. peak per iod 
0.1% a.m. peak hour 

0.2% p.m. 2 hr. peak per iod  

1.52 a.m. 3 hr. peak per iod  
2.2% a.m. peak hour 

0.8% a.m. 4 hr. peak per iod  
1.1% a.m. peak hour 

HQVs on outs ide  shoulder 

Phys i ca l l y  separated lane 

11% +2CP rule,  a.m. peak hour 
values, nowhere f o r  p o l f c e  
t o  p u l l  over v io la to rs .  

1.5%-3% High l e v e l  of Miami enforce- 
ment. 

(14/month) Contraf low VP lane. 

<l% With po l  i c e  enforcement 
< 2% Without po l  i ce  enforcement 

Bus and VP on ly  lane 

4% t o  5% CCF f low niedian lane. Values 
ra tes  halved dur ing a 
week w i t h  regu la r  
enforcement . 
(3% 

10% 

Very l c l w  

12% <lX 

151 

f o r  a.m. and p.m. peak hour 
average. High v i o l a t i o n  ra tes  
o f  30-44% near end o f  lanes. 

Phys i ca l l y  separated HOV lanes 
w i t h  l i m i t e d  access. 

Phys i ca l l y  separated lanes w i t h  
50 c i t a t i o n s  per tiay given ou t  
i n  e a r l y  1983. Major problems 
are on ends o f  peak period. 

Bu f fe r  lane between HOVs and 
general t r a f f i c .  Continuous 
po l  i c e  survei l lance. 

CF Flcw median lane. Po l i ce  
enforcement hampered by absence 
o f  p u l l  over spaces. 
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due i n  p a r t  t o  t h e  d i f f e r e n t  phys ica l  con f i gu ra t i on  of t h e  p r i o r i t i z e d  
lanes. Gther t h i n g s  being equal we would expect t h a t  phys i ca l l y  sapa- 
rated HOV lanes wdth l i m i t e d  access and egress 
force. The majar problems seem t o  occurr as reported for  1-5 i n  no r th  
Sea t t l ea  where t h e  HOV lane ends. 

nu ld  be eas ie r  t o  en- 

A second important requirement o f  e f f e c t i v e  enforcement, t h a t  a t  t h e  
e t ime avoids d l s rup t i on  to IC%JitiInatt? I i Q Y  lane  hiser-58 i 
gul l -over  hays alongside the  HOV laner  a t  reasonably f r s  

Th is  a110 s p a l i c e  t o  access and leave t h e  lane a t  w vals, 
spot  violators, and t o  show a presence along I t s  length. 

No documented systematic assessment o f  t h e  optimal l e v e l  o f  enforce- 
ment necessary could be uncovered by our survey. 
between compliance l e v e l s  (and t h e i r  r e s u l t i n g  p o s i t i v e  e f f e c t s  on 
encouraging grea ter  p u b l i c  acceptance of t h e  HOV l ane  concept) versus t h e  
costs  o f  enfarcement remains unknown a t  t h i s  time. F l o r i d a  Department of 
Transpor tat ion d i d  however i nd i ca te  t h a t  they were about t o  have a 
consu l tan t  look i n t o  t h i s  issue. Past l f t e r a t u r e  i n  t h i s  arear as 
summarized i n  C401, i nd i ca tes  t h a t  h igher  v i o l a t i o n  ra tes  are l i k e l y  
where one or more o f  t h e  fo l l ow lng  cond i t i ons  e x i s t :  

The best  t rade -o f f  

(1) Low u t i l i z a t i o n  o f  t h e  HOV l ane  w i t h  congestion i n  t h e  adjacent 
general t r a f f i c  lanes. 

(2 )  Absence o f  an e f f e c t i v e  HOV l ane  marketing e f f o r t  geared a t  
in forming t h e  p u b l i c  i n  a p o s i t i v e  way. 

( 3 )  Pub l i c  oppos l t ion  t o  t h e  laner espec ia l l y  oppasi t  on t h a t  ga 
med i a exposure. 

As an example of the combined e f f e c t s  of  (1) and ( 3 )  t h e  10 m i l s  

nS 

long HOV lane opened on New Jersey's Garden Sta te  Parkway i n  1980 was 
closed i n  1982 a f t e r  p u b l l c  complaints. These complaints were g iven 
added impetus when a l o c a l  t e l e v i s i o n  s t a t i o n  pos i t ioned a camera on a 
b r idge over look ing t h e  lane and recorded and repor ted a 1.5 rnlnute per iod  
w i thout  a s i n g l e  veh ic le  passing by. 
e n t l y  a ma jo r  reason f o r  c losure  o f  the lanes desp i te  an attempt t o  
generate g rea ter  usage by reducing t h e  HOV r i d e r s h i p  requirement from 
+4CP t o  t2CP. 

This  adverse p u b l i c i t y  was appar- 

blslng t h e  in fo rmat ion  on person throughput presented i n  Table 3.1 

Measure o f  Highway Capacity Usager was der ived and i s  repor ted i n  Table 
dng measure o f  WOV l ane  e f fec t i veness  ( t h e  U), termed t h e  

3 .3 :  

% o f  parsons pes peak per fad ( o r  hour) 
on t h e  HOV lane u =  

X o f  road capaci ty  devott%-'to HOV t r a f f i c  e 



3-5 

Table 3.3, HIghway Capacity Usage Associated 
With  HOV Lane Operations 

Measure o f  Capacity Usage 

Measure o f  Extra Capacity 

M I X  Nuntber o f  buses/al l  

% o f  persons per peak hour 
(per iod) on HQV lane 

% road capacl ty given t o  
HOV t r a f f f c  

(MEC) = 100 - % o f  HQV lane 

(MCU) = 

capacl ty I n  use 

vehlc les I n  HQV lane (and X buses) 

- 
Pro jec t  kCU MEC’ MIX2 

Rt-lolI 
Marln Co. 

1-280, 
San Francisco 

Rt-237. 
Santa Clara Co. 

1-10, 
San Bernardlno 

1-95, Mlami 

I-45NI Houston 

1-10? Katyr 
Houston 

1-5. Seat t le  

Shi r ley Huy.. 
V I  r g l n l a  

1-93 Boston 

Ban f le ld  Fwy.* 
Por t  1 and 

US-1, H i a m l  

San Tomas. 
San Jose 

a. (31.0/25) = 1.24 

b. (33.0/25) = 1.32 

a. (5.5/25) = 0.22 

a. 

b. 

a. 

b .  

b. 

a. 

b. 

a. 

b. 

a. 

b. 

a. 

b. 

a. 

a. 

b. 

b. 

a*  

(35.1/33) = 1.06 

(39.2/33) = 1.19 

(29.6/20) = 1.48 

(38.5/20) = 1.93 

(30.0/20) = 1.50 

(29.3/25) = 1.17 

(36.0/251 = 1.44 

(13.4/25) = 0.54 

(18.7/25) = 0.75 

(10.5/20) = 0.52 

(21.9/20) = 1.10 

(55.4/33) = 1.66 

(64.2133) = 1.93 

(45.3/33) = 1.37 

(15.6/33) = 0.47 

(19.1/33) = 0.58 

(50.6/33) = 1.53 

(26.2/25) = 1.05 

7 8% 

73% 

94% 

62% 

5 0% 

62% 

37% 

0% 

85% 

84% 

96% 

94% 

80% 

76% 

65% 

364: 

83% 

90% 

8%% 

244; 

64% 

125/720 (17%) 

75/435 (17%) 

20/220 (9%) 

20/2045 (1%) 

10/888 (1%) 

190/2630 (7%) 

75/1090 (7%) 

15/2005 ((1%) 

1031471 (22%) 

55/250 (22%) 

47/128 (37%) 

39/91 (3031 

60/680 (9%) 

371410 (9%) 

43wr1isa (10.5%) 

216/2169 (10%) 

50/650 (8%) 

2%/346 (8%) 

20/200 (10%) 

18/1130 ((2%) 

11/1208 (1%) 

1AssumlnS 1800 autos per lane per hour as an acceptable 
design capacl ty f o r  a freeway HOV lane (1500 per lane on 
a r t e r l a l s )  i.e. al lows avera e speed o f  approximately 50 mph). 
and assuming t h a t  1 bus = 1.8 autos. 

2Includes reported v i o l a t e r s  i n  HOV lane(s). 

Note: a. = a.m. = peak period. b. = a.m. peak hour. 
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FOP examples Rt-101 i n  Marin Csuwty has 3 general t r a f f i c  lanes alongslde 
a R F  HOM lane, Hence V% have f r  the data I n  Tabye 3.1, and f o r  t he  
a,m. peak period: 

708OiC(5253 x 3 )  f 70801 

1/4  
l d =  ____ = 0.31/8,25 = 1.24 

U shows us i s  how e f f e c t i v e  the HOV lane i s  a t  moving 
t o  t h e  average o f  t h e  adjacent general t r a f f i c  lanes' use 

of t h e  same road capaclty. What we can i n f e r  P r  t h i s  i s  t h a t  r e p l a c e  
ment. o f  the  HOV wdth another general t r a f f i c  l a n  would reduca o r  in -  

person throughput by the d l f fe renee i n  these two 

s a l l  lanes. Such an as5u p t i o n  i s  l i k e l y  t o  be a 
the  r e d i s t r i b u t i o n  o f  t r a  f i c  i n  such a case would 

reasoflable on8 i n  most cases. Ass e f f e c t i v e  HOM lane I n  terms of through- 
pu t  then I s  one i s  equal l o  or  greater than  1.0. 

According t o  t h i s  c r i t e r i a  seven o f  the ex is t - fng  freeway HQV l anes  
(Mar in  County, Santa C lara  Countys San Bernardino Freeways 1-95 Miami, 
I -4SN Houston, 1-93 Bostons and the S h i r l e y  Highway i n  V i rg in la ) ,  as we l l  
as the San To as a r t e r i a l  HOV lane i n  San Jose, are a l l  very effective 
people movers? even when we consider t h e  f u l l  peak a.m. p e r i o d .  1-5 i n  
Sea t t l e  may a l so  be consldersd t o  be moving towards a c c e p t a b i l i t y  dur ing 
i t s  peak a.m. hourr given t h e  pro jec ted  growth i n  t r a f f i c  i n  t h a t  c e r r i -  
dos and t h e  r e l a t i v e  newness of t h e  main l ine  HOY lane operat ions there, 
Also e f fec t i ve ,  wdth an K U  of 1.53 i n  t h e  a.m. p e a k  hour, was t h e  
recen t l y  c losed US-l/South D i x i e  Wfghway i n  Miami. 
t h a t  t h e  Katy Freeway i n  Houston w i l l  a t t a i n  a MCU of a t  o r  near 1.0 

It a lso  seems likely 

for  given i t s  
t r a f f i c  g 
Port1 and 

very recent (1985) i ncept ion  and i t s  cor r idor 's i  p o t e n t i a l  
rowth. Only t h e  recent ly  discontjnued Ban f ie ld  HQY lane i n  
and 1-280 i n  Sari Francisco o f  t he  pro jects  l i s t e d  i n  Table 

show W U s s  much l e s s  tl-ian 1.0, and t h e  peak hour data f o r  I-280s wh 
might r e f l e c t  a more e f f e c t i v e  lanep was not  ava i l ab le  to the study 
the  t lme o f  survey, Such evldsnce suggests an i ~ ~ ~ ~ v ~ ~ ~ ~ ~  i n  t h e  e 
tiverress of  some of  these lanes over t h e i r  respsct-ive 2 to 3.5 hour 

3.3 
ch 
a t  
fec- 
a. rn, 

peak per lods when seen in t h e  l i g h t  of  t h e  previous most recent  evidence 
reported i n  t h e  l i t e r a t u r e  C433. That  is., g ro  t h  o f  t r a f f i c  i n  these 
c o r r i d o r s  i n  recent  years may have served t o  make these HOV lanes more 
v i a b l e  i n  the  "shoulderst8 around t h e  peak t r a f f i c  hour. 
t rend cont inue a more p o s i t i v e  case far  HOV main l ine  lanes may be j u s t i -  
f l e d  i n  a number o f  add i t i ona l  urban corr idors .  

Should this 

It has been assumed f o r  Table 3.3 t h a t  a l l  HQV lanes are concurrent 
f 1  ow 1 mess and t h a t  it i s  ths w h peak d i r s c t l o n  volumes t h a t  
concerned. The same use o f  t h e  8, s t a t i s t i c  can be app l ied  t o  a contra- 

s we11 as t h e  more popular concurrent f low HQV lanesp except that;  
e would always expect the l ane  t o  have a value much h igher  than 

1.0, since the  peak f low HOVs are raplarclng an off-peak f law t h a t  i s  
usua l ly  o f  much r-educed volume, T h i s  however may no t  always be t h e  case. 
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For example, t h e r e  has been a s i g n i f i c a n t  growth i n  "off-peak d i r e c t i o n "  
t r a f f i c  along t h e  I-45N c o r r i d o r  i n  Houston C11 t h a t  may have l e d  t o  
f u t u r e  delays t o  t h i s  #"reverse c m u t i n g "  t r a f f i c  were t h i s  contraf low- 
cumconcurrent  f low HOOI lane n o t  due for  replacement by a b a r r i e r  sepa- 
ra ted  t rans i tway  l a t e r  i n  1985 (see Appendix). 

Table 3.3 a l s o  conta ins  a Measure o f  Ex t ra  HOV Lane Capacity ( t h e  
MEC) given asr 

MEC = 100 - % o f  HOV Lane Design Volume i n  Use 

where Design Volume r e f e r s  here t o  t h e  lane!s capaci ty  t o  move t r a f f i c  
under acceptably sa fe  d r i v i n g  cond i t i ons  (based on between v e h i c l e  
d r i v i n g  distances). To ensure an average speed o f  50 mph, and thereby 
mainta in  a c l e a r l y  noncongested t r i p  advantage f o r  t h e  HOVs, a base o f  
1800 vph i s  used i n  Table 3.3. While h igher  volumes are i n  p r a c t i c e  
possbble, as repor ted i n  Table 3.1, under such t r a f f i c  concentrat ions 
(i.e. number o f  veh ic les  contained i n  a given roadspace a t  a given p o i n t  
i n  t fme) t h e  f l o w  c h a r a c t e r i s t i c s  o f  t h e  highway become Increas ing ly  
unstable. 

To ob ta in  passenger ca r  equ iva len t  veh ic les  (p.c.eqss) f o r  t h e  
purpose of assessing t h e  l e v e l  o f  HOV l ane  congestion, a f l a t  t e r r a i n  
equivalence o f  1.6 autos = 1 bus i s  used t o  de r i ve  t h e  WECs i n  Table 3 . 3 .  
Th is  va lue assumes a lane w i t h  r e l a t i v e l y  f ree- f lowing t r a f f i c ,  as would 
be requ i red  t o  encourage commuters t o  take  advantage o f  t h e  t ime  savings 
of fered by t h e  p r i o r i t i z e d  lane, Thus f o r  example, i f  we look a t  t h e  
t h i r d  column o f  f i g u r e s  i n  Table 3.3, g i v i n g  t h e  "Mixt1 o f  buses t o  a71 
HOV lane vehicles, we g e t 1 2 5  buses o u t  o f  720 HOV's on Rt-101 i n  Marin 
County dur ing  t h e  a.m. peak per iod  (from an A p r i l  1984 t r a f f i c  count), 
between t h e  hours 6.30 t o  8.30 a.m. [POI .  Therefore we have: 

(720 - 125) + (125 x 1.6) = 795 p.c.e 

g i v l n g  

MEC = PO0 E1 - (795/3600)I = 78% . 
Note t h a t  (11  a l l  peak per iod  values are  necessar i ly  reduced t o  a 

measure based on hour ly  t r a f f i c  volumes, and it i s  perhaps most appropri- 
a te  t o  use t h e  peak hour f i g u r e s  (i.e. t h e  trb.vr rows i n  Table 3 . 3 )  t o  
assess remaining HOV lane capacity; and (ii) t h a t  whereas a 6 t o  9 a.m. 
peak per iod  i s  shown f o r  Marin County i n  Table 3.1 on ly  data f o r  t h e  two 
hour pe r iod  6.30 t o  8.30 was a v a i l a b l e  i n  t h i s  case ClOl: 
not always poss ib le  t o  de r i ve  t h e  r e s u l t s  i n  Table 3.3 d i r e c t l y  f rom 
those i n  Table 3.1. 

hence it i s  
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I n  assessing the respect ive p r o j e c t  MECs reported i n  Table 3.3 some 
Figures f o r  Houston's Katy Transitway were caut ion  has t o  be exercised, 

taken a f t e r  on ly  3 months o f  operation: 
l i k e l y  use o f  t h i s  separated lane, Looking on ly  a t  the peak hour capacl ty  
usage ( t h o  %.?g rows1 t h e  MECs range i n  value from 0% on Miarnl's 1-95 
(where v i a l a t i o n  
Fi-asuay i n  Port land. V i r g i n i a ' s  Sh i r l ey  Highway has c l e a r l y  t h e  heaviest  
peak periodr and espec ia l l y  peak hourr use: approaching e f f s c t l v e  BdBV 
lane capacity. Even the Santa C lara  aad San Rernardino projectss both o f  
whlch allow sidesharing from 2 person carpools  upr have r e l a t i v e l y  hSyh 
percentages of unused capaci ty  (50X.. 37% ~ e s p s c t d v e l y ) ;  whereas those 
projects bar r i ng  2 person CPs ( w i t h  t h e  exception o f  t h e  Sh i r l ey )  have 
MEGs I n  the! range 76% t o  88X, 

and the re fo re  do not  r e f l e c t  t h e  

rates were as h igh as 50 on t h e  Ban f ie ld  

Taken i n  i sa l ia t lan  the  MEC s t a t i s t i c  i s  arguably of l i t t l e  use; b u t  
ed i n  conjunctdon w i t h  (i) t h e  b%U, (ii) t h e  modal share given 

to buses i n  t h e  HOV laneo as wa l l  as (iii) t h e  v l o l a t l a n  r a t e s  repor ted 
i n  Table 3.2 and ( i v )  t h e  types o f  WQV allowed (Table 2.1Ir a l a r g e l y  
complete p i c t u r e  o f  HOV lane use emerges. 
Freeway had a high l e v e l  o f  unused roadspace 
had a 12% HQV l ane  v i o l a t f o n  ratea and only  a 
t he re fo re  only  6.58 f o r  t h e  a.m. peak hour. I n  con t ras t r  Rt-101 i n  Mar311 

e of s i m i l a r  leng tha  has l / l 6  ttiir; v i o l a t i o n  rate,  a 19% bus 

Far examplep t h e  Ban f ie ld  

e x t r a  road capaci ty  s t i l l  avaf lab le:  w i t h  a K U  o f  1,32 
for  t h e  a.m. peak hour. The l a t t e r  would there f~r j re  seem to be a much 
more e f f e c t i v e  HQV lane, 

Even w i t h  the  above s t a t i s t i c s r  care must be taken i n  making compar- 
isons acr0ss pro jec ts .  What way be a success i n  one area o f  t h e  country? 
at- on one c o r r i d o r  w i t h i n  a c i t y  ay seem l e s s  so i n  a d i f f e r e n t  urban 
context. I n  a l l  cases t h e  bottom 1 ine  shaul d be whether or not  t h e  HOV 

s more e f f i c i e n t  and ecoirsamdcal than i t s  i-evers.9'an t o  an add i t i ona l  
1 t r a f f i c  lane. The MCU it i s  argued comes c lose  t o  i n d i c a t i n g  

t h i s  cond i t i on  using a s i n g l e  s t a t i s t i c .  The MEQ: then i nd i ca tes  how much 
room i s  l e f t  i r s  a given s i t u a t i o n  f o r  absai-bfng extva t r a f f i c  a t  no 
fur*Lher expanslsn i n  highway capaci ty  (9.e. no f u r t h e r  cans t ruc t lon) ,  
Seen i n  t h i s  l i g h t  t h e  o v e r a l l  conc lus ion from Table 3.3 i s  one o f  a 
number o f  e f f e c t i v e  people mover lanes w i t h  st i l l  more capaci ty  a v a i l a b l e  
f o r  I4OV t r a f f i c  growth: capaci ty  no t  ava i l ab le  t o  a general t r a f f i c  
1 anes 

Shown i n  F igure  3.1 a r e  p l o t s  s f  HQV lane l eng th  versus person 
throughput  per lane per hourJ f o r  t he  a.m. peak hour and a*m. peak 
period. Not shown are t h e  Katy Transitway awd 1-66 pro jects8 w h i c h  are  
i n  an ea r l y  stage o f  development and f a r  which appropr ia te ly  representa- 
t i v e  data was not cur t -snt ly  a v a i l a b l e  t o  t h e  survey, 
appear t o  be a st rong p o s j t i v e  r e l a t i o n s h i p  between lane leng th  and l ane  
use as measured by throughput for  t h e  peak hourr t h e  peak per lod  values 
are grouped I n  two clusters8 w i t h  t h e  much longer  Sh i r l ey  and San Bernar- 
d l n o  lanes having by Far t h e  grea tes t  per lane throughput. Cautfm must 
be exercised when l ook ing  a t  t h e  peak period p l o t r  howcvero sl'nce t h e  
diiratlan o f  t h e  peak perfods va r ies  by over 1 hour far the projects 

While there does 
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shown. These d i f f e r e n t  peak p e r i o d  d u r a t i o n s e  among o thor  th ings ,  cause 
t h e  g r e a t e r  v a r l a b l i l i t y  shown: a l though it i s  c l e a r  t h a t  Boston 's  1-93 
gets a r e l a t f v e l y  good th roughput  per  l a n e  m i l e  c o n s t r u c t e d  v i s - a - v i s  
many o f  t h e  o ther  lanes. 
I -45N appears t o  be on o f  t h e  l e s s  e f f e c t i v e  l anes  m J x m  m i b 8  t h e  
f a c t  t h e  t h i s  p r o j e c t  a l l o w s  on ly  vanyools  as w a l l  as buses i s  test imony 
t u  i t 5  a b i l i t y  to 3QcmpeteD? a s  a people mover w i t h  lanes  a l l o w i n g  much 
lower  HOV occupancies. I n  genera ls  however, it seems a p p r o p r i a t e  t o  
conclude from t h e  evidence t h a t  i n  t h e  peak b u r  t h e  l o n g e s t  l a n e s  a r e  
g e t t i n g  t h e  most use. T h i s  o f  course i s  Hh&%; a causal  r e l a t i o n s h l g .  E t  

conclude however i s  t h a t  t h e  l o n g e r  lanes  do compete e f f e c t i v e l y  i n  terms 
o f  use per e x t r a  l a n e  m i l e .  

It s h o u l d  a:so b e  notsd t h a t  w h l l e  I-louston% 

l y  t h e  n a t u r e  o f  t h e  c o r r i d o r s  invo lved.  What we can 

3,2 IMPACTS ON TRAFFIC SPEEDS 

It has been usual  t o  i n t r o d u c e  HOY l a n e s  t o  highways s u f f e r i n g  from 
average space mean speeds ( d e f i n e d  as t h e  d i s t a n c e  t r a v e l l e d  a long a road 
s e c t i o n  d i v i d e d  by t h e  t i m e  taken t o  t r a v e l  it) i n  t h e  range 15 t a  30 
mph. 
t h e  b e s t  p o s s i b l e  l e v e l  o f  servicep o r  f r e e f l o w  c o n d i t i o n s :  such as t h e  
c o n d i t i o n s  it i s  usual  t o  f o s t e r  i n  MOY lanes. 

Th is  c o n t r a s t s  w i t h  t h e  approx imate ly  55 mph speed poSSiblt3 under 

Tab le  3.4 shows t h e  repor ted  HQV l a n e  and ad jacent  general  traffic 
lanes '  speeds. for many of t h e  p r o j e c t s  discussed above, where da ta  was 
a v a i l a b l e .  O f  more importance from t h e  p o l i c y  s e t t i n g  p e r s p e c t i v e  i s  the  
r e s u l t i n g  t r a v e l  t i m e  sav ings these average speed d i f f e r e n c e s  a f f o r d  HOY 
users. Tablo 3,5 c o n t a i n s  two such t r a v e l  t i m e  sav ings s t a t i s t i c s ?  bo th  
g i v e n  i n  terms of a one-way commute. u s u a l l y  f a r  t h e  more d e s t i n a t i o n  
t i m e  c o n s t r a l n e d  a.m. peak hour t r i p .  The f l r s t  s t a t i s t i c  i s  the  minutes 
saved by highway users when comparing t h e i r  b e f o r e  p r i o r i t y  scheme 
implementat ion t i m e s  and t h e i r  subsequent MOV l a n e  t imes. Where a v a i l a -  
b l e  both HQV l a n e  and general  l a n e  user  t i m e s  a r e  shown. 

Whi le  peak d i r e c t i o n  t r a v e l e r s  on t h e  Muanalua FrGeway i n  Honolu lu  
and on Boston's 1-93, as w e l l  as reverse peak d i r e c t i o n  t r a v e l e r s  on 
H o u s t o n ~ ~ i  I-45N (where a c o n t r a f l o u  HQV l a n e  was c r e a t e d  by r e v e r s i n g  
f low on a p r e v i o u s l y  of f -peak d i r e c t i o n  lane)  l o s t  t i m e  as a r e s u l t  o f  
p r i o r i t y  l a n e  t rea tment  f o r  HOVs, users  o f  t h e  genera? t r a f f i c  l a n e s  on 
M i a m i ' s  1 - 5 ~ 5 ~  Houstonfs  I-45N, S e a t t l e ' s  1-5 and V i r g i n i a ' s  S h i r l e y  
Highway a c t u a l l y  saved t i m e  a f t e r  HOV l a n e  i n t r o d u c t i o n ,  t y p i c a l l y  d u r i n g  
both  t h e  a.m. and p.m. peak hours o f  t r a v e l .  

D i f f i c u l t i e s  again e x i s t ,  however, i n  making such b e f o r e  and a f t e r  
comparisons, Growth i n  t o t a l  t r a f f i c  volumes d u r i n g  t h e  i n t e r i m  m u s t  b e  
f u l l y  understood if t h e  f u l l  b e n e f i t s  o r  costs o f  an HQV l a n e  a r e  t o  be 
determined, C l e a r l y ,  if a new l a n e  i s  added t o  the highway? whether WOV 
o r  not,  average t r a f f i c  speeds w i l l  i nc rease immedjately.  
f f g u r e s  i n  Table 3.4 and the f i r s t  column o f  T a b l e  3.5 do no t  show u s  i s  
how much t h e  average t r a v e l e r  delay has incrensed o r  decreased as a 
r e s u l t  o f  HQV l a n e  i n t r o d u c t i o n ,  g i v e n  t h e  ~;ur.rsnt volume o f  t r a f f i c  i n  



3-11 

Tab le  3.4. Reported Impacts on HOV Lanes on V e h i c u l a r  
T r a f f i c  Speeds 

Befare P r i c r i t Y  With prjority 
Average general 

1 anes HOV l ane  P r o j e c t  Average a l l  
1 anes (n1ph) (nlph) 
(mph) 

1-95, Miami 

'1-45 N, Hou s t m  

(a )  CF a.m. 
peak hour 
peak d i r e c t i  on 
off-peak 
d i rect ion 

(bB CF p.m. 
peak hour 
peak d i r e c t i o n  

off-peak 
d i  roc t i on  

( c )  CCF a.m. 
peak hour 

' peak d 1: r e c t i  on 

Katy  Transitway, 
Houston 

1-5, S e a t t l e  

S h i r l e y  H w y . ,  VA 

( a )  a.m. peak 

( b )  p.m. peak 

1-66, VA 

1-93, Boston 

B a n f l e l d  Fwy., 
Por t l and  

31.5 52.9 38.1 

22 to 26 55.0 29.0 

52 to 54 - 50.0 

16 to 17 

48.0 

26.0 

22.0 

30.0 

55.0 21.0 

- 

48.0 

55.0 

55.0 

NA 55 .o 

MA 55.0 

" 45.0 

29.4 42.2 

38.0 51.5 

27 .O 

26.0 

22.0 

47.6 

19-33 

27-49 

- 
17 .O 

37.5 

- - 
NA - Not appl icable.  

Note: All  speeds a re  a.m. peak hour average speeds unless 
indicated. 
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Table 3.5. Travel Tlme Savdngs Associated 
With WQV Lane Use 

Average one-way t r i p  t r a v e l  t ime sav ings  

D i f f e r e n c e  i n  HOV l a n e  
anc averabe yonera l  Be fo re  vs.  a f t e r  

p r 1 or  1 t y  __ lane, g i ven  p r i o r i t y  
P r o j e c t  

Minutes saved ------ Minutes  saved 
__._I__ -.-_c_ ___. 

Rx. 101, Mar in  Co. 
a.m. peak p e r i o d  

Sari Dornardino, 
L.A. peak p e r i o o  

1-95, M i  ami 
a.m. peak hour  

I-45Nr Houston 

( a )  CF a.m. 
peak hour 
peak d i r e c t  i o n  

of f -beak 
d i r e c t  i on  

( b )  CF p.m. 
peak hour 
peak a i r e c t i o n  

of f -peak 
d i r e c t i o n  

( c )  CCF a.m. 
peak hour 
peak d i r e c t i o n  

Katy  Transi tway, 
Houston 

1-5, S e a t t l e  
peak hour 

S h i r l e y  Hwy.. V A  

1-66. V A  

1-93> Boston 
a.m. peak hour 

B a n f i e l d  Fwy., 
P o r t  1 and 
a.m. peak hour  

Muanalua Fwy., 

a.m. peak hour 

Ka lan ianao le  Hwy, 
Honol u l  u 
a.m. peak hour  

Hono lu lu  

3.5 (HOVL) 

13.5 (HOVLI 
4.1 (Gan.L) 

0.0 

25.5 (HOVL) 
8.6 (Fcn.L) 

-1.3 

3.2 (HOVL) 

8.0 (HOVL) 

1.8-3.2 (HOVL) 

15 t o  20 (HOVL) 

1.0 (HOVLI 
-2.0( G0n.L) 

1.5 (HOVL) 

3.0 (HOVL) 
-2.0 (Gen.L) 

4.0 (HOVL) 

2.0 

18.0 a.m. 
8.0 p.m. 

2.0 

9.3 

16.9 

1.8 a.m. 
1.0 p.m. 

15 t o  20 

12 t o  15 
(vs. o t h e r  p a r a l l e l  

rou tes  1 

4.0 

1.0 

3 t o  5 
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t h e  co r r i do r ,  as measured sane years a f t e r  HQV l ane  In t roduc t ion .  Only 
by removing t h e  HQV p r i o r i t i z a t i o n  from the added lane can we be cerda9n 
o f  t h e  lane's  impact. I n  practice t h i s  i s  obvious ly  an unwise approach 
t o  taken and 50 we m u s t  r e s o r t  t o  s imu la t ion  modellng o f  t h e  problem, 
incorpora t ing  the p o t e n t i a l  f a r  rou te  swi tch ing  and departure t ime 
changes. as w e l l  as modal s h i f t s r  as a r e s u l t  o f  re tu rn ing  a lane t o  
general t r a f f i c  use. 

What these f i g u r e s  do show i s  t h e  ex ten t  t o  which non-HOV lane 
users' t r a v e l  t imes have de te r io ra ted  c ) r  improved s ince HOV lane Incep- 
t l on .  Where a ser ious worsening i n  t k a f f d c  congestjon has occurred due 
t o  growth i n  t h e  number of c m u t e r s  using t h e  c o r r i d o r  J t  i s  on ly  
na tu ra l  for  some t r a v e l e r s  t o  quest ion t h s  ex is tence o f  a HOV lane, even 
if t h e  lane ds a c t u a l l y  he lp ing  t o  keep t h e  l e v e l  o f  congestion j n  t h e  
c o r r i d o r  down, 
presented i n  Tables 3.4 and 3.5 s ince  p u b l i c  opinion, even when mistaken, 
can be a fo rce  i n  t h e  dec is ion  making process, and may l e a d  t o  t h e  delay 
o r  abandonment o f  p o t e n t i a l  ly bene f i c ia l  planning pro jec ts .  (Under such 
circumstances a campaign t o  dnfonn commuters o f  t h e  t r u e  s i t u a t i o n  might  
be worthwhile) 

It i s  t he re fo re  worth keeping in fo rmat ion  o f  t h e  s o r t  

The second column o f  s t a t i s t i c s  i n  Table 3.5 shows those minutes 
saved by HOV lane users v is-a-v is  general lane users# once p r d o r l t d z a t i o n  
has been establ ished. Savings range from 1 minute t o  18 o r  28 nilnutes on 
a one way conmute. w i t h  t h e  San Bernardino, I-45M and S h i r l e y  Highway 
p r o j e c t s  p rov ing  p a r t i c u l a r l y  b e n e f i c i a l  t o  r idesharers  and bus r iders.  
That i s p  t h e  longest  lanes o f f e r  t h e  grea tes t  t ime savings. 

Unfortunately. what i s  miss ing frm t h e  repor ted data i s  t h e  percent 
of t o t a l  comniute t ime such savings represent. f o r  t h e  var ious  c o r r i d o r s  
studied. Since we can expect, say. a 7 minute savlngs t o  have di f fe rent  
imp l i ca t i ons  f o r  commuter behavior on a 20 minute versus a 40 minute 
Commuter it 1s d i f f i c u l t  t o  judge just how e f f e c t i v e  HOV lane p r o j e c t s  
can b e  expected t o  be i n  inducing s h i f t s  t o  HOV modes. Clear ly ,  we can 
expect a range o f  commuter t r a v e l  d is tances and hence t imes along any 
given urban c o r r i d o r  and t h i s  range as well as t h e  average comtute tdme 
w i l l  a f f e c t  t h e  o v e r a l l  t ime  savdng b e n e f i t s  associated w i t h  a HOV lane. 

A f u r the r  note o f  caut ion  i s  a l s o  offered when us ing such d a t a  as 
t h a t  reported i n  Table 3.4, Such speed datar as w i t h  t h e  t r a f f l c  volume 
data repor ted above, i s  usua l l y  obtained by mon i to r ing  t r a f f i c  on on ly  a 
small number of we;akdays (sometimes a s i n g l e  day sample), a t  a 2lmSted 
number o f  p a i n t s  along t h e  HOV l ane  section, and f o r  spec i f i c  tiime 
i n t e r v a l s  w i t h i n  t h e  peak hour/period, As shown i n  Table 3.6, for t h e  
Sh i r l ey  Highway ( A p r i l  19851 speeds can vary q u i t e  s u b s t a n t i a l l y  a t  
d i f f e r e n t  t imes w i t h i n  t h e  peak, Th is  t a b l e  a l s o  shows t h e  s i g n i f i c a n t  
d i f f e r e n c e  i n  average speeds t h a t  are poss ib le  dur ing  t h o  most congested 
opera t ing  times. as a r e s u l t  o f  i nc lud ing  versus fgnorinE; t h e  delays 
caused a l l  t r a f f i c s  i nc lud ing  t o  a l a r g e  ex ten t  HWs, a t  lane e n t r y  and 
( i n  p a r t i c u l a r )  l ane  e x i t  points, F i n a l l y  it must be noted t h a t  l i t t l e  
o r  no data seems t o  have been c o l l e c t e d  on t h e  d a i l y  var iance in HBV 
versus general t r a f f i c  lane t r a v e l  times. S i g n i f f c a n t  delays t o  non-HOVs 
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Table 3.6. Average Travel  Speeds on t h e  S h i r l e y  Highway 
During HQV Lane Operat ion 

a b 
Average space mean speeds Average running speeds 

l i m e  o f  day 
General 1 anes HOV lanes General 1 anes HOV 1 anes 

A.M. Peak 

6 :40-7 :50 19.2 46.9 22.9 52,8 

8:05-9:17 24.5 34.8 31  .Q 44,5 

P.M. Peak 

38.1 46.5 39.7 48.2 4 :OS-4 :55 

5 : 15-5 :45 39.1 54.7 40.5 54.7 

6 : 05-6 : 25 48.8 56.1 50.3 56.1 
I 

‘Average speed inc lud ing  delays a t  lane  te rmina l  po in ts ,  

bAverage v e h i c l e  opera t ing  speeds dur ing  lane t rave l ,  
exc lud ing delays a t  o n t r y / e x i t  po ints .  

Source: Vdrg in ia  Department o f  Highways and Transpor tat ion.  

Note: Data i s  from sample moni to r ing  c a r r i e d  ou t  on 24 and 
25 A p r i l  1985, and 4s based on average across t h e  results from 12 
l oca t i ons  along t h e  highway, i nc lud ing  t h e  two HQV lane end 
points .  
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on a regu la r  bas is  may be a major reason for commuters t o  move t o  WQV 
use. Q u a l i t a t i v e  evidence o f  t h l s  s i i tua t ian  i s  required, 

3.3 IMPACTS OM THE GROWTH OF RIDESHARING 

Two t o p i c s  a re  covered i n  t h i s  sect ion:  

(1) The evidence f o r  HOV lane p ro jec ts '  impacts on t h e  growth of 
r ideshar ing.  

(2) The e f f e c t  on subsequent bus r i d e r s h i p  o f  g l v i n g  HOV lane access 
t o  vanpool s and/or carpools. 

The t r a v e l  t ime  savlngs re fe r red  t o  i n  Table 3.5 together  w l t h  t h e  
monetary c o s t  savings associated w i t h  r l deshar ing  are t h e  i ncen t i ves  
requ i red  t o  make a HOV lane  scheme work. 
number and r e s u l t i n g  percent change i n  r ideshare v e h i c l e  use and associ- 
ated highway v e h i c l e  occupancies f o r  those p r o j e c t s  r e p o r t i n g  such 
f igures,  and f o r  which a t  l e a s t  6 months o f  HOV lane use elapsed be fore  
c o l l e c t i o n  o f  t h e  *lafterf ' f i g u r e s  shown. Only t h e  1-95 i n  M i a m i  ( w i t h  
i t s  50% v i o l a t i o n  r a t e )  f a i l s  t o  reach we l l  i n t o  t h r e e  f i g u r e s  f o r  X 
Increase i n  HOVs. 

Table 3.7 conta ins  t h e  repor ted 

Between 1973, t h e  year before carpools  were f i r s t  al lowed on t h e  
S h i r l e y  Highway HOV lanes, and 19813 HOV lane r i d e r s h i p  (RS p l u s  bus9 
increased by 2218: from approximately 138500 HOV lane users t o  43,320 
1121 L373. Since t h a t  t ime  a s i g n i f i c a n t  drop i n  patronage has been 
observedt a t t r i b u t a b l e  i n  p a r t  t o  t h e  opening o f  t h e  1-66 lanes i n  1984, 
and i n  p a r t  t o  a l t e r a t l o n s  i n  bus routes connecting t o  t h e  METRO r a i l  
l i n e  extension, Cur ren t l y  some 33,500 r i d e r s  occupy t h e  lanes, a growth 
o f  148% i n  r i d e r s h i p  s ince 1974. 

Again, however? caut ion  must be urged i n  t a k i n g  such r e s u l t s  on face 
value. Problems o f  eva lua t ion  a r i s e  f o r  t h e  f o l l o w i n g  fou r  reasons: 

(1) D i f f i c u l t i e s  i n  separat ing HOV lane impacts from other  suppor t ive HOV 
f a c i l i t y  use I n  t h e  c o r r i d o r  

I n  t h e  case o f  t h e  Los Angeles and S e a t t l e  p ro jec tss  where extens ive 
use i s  made of ramp meter ing bypasses f o r  HOVs, it i s  d i f f i c u l t  t o  
separate ou t  t h e  b e n e f i t s  o f  HOV lase b e n e f i t s  from those of pure bypass 
metering benef i t s ,  For S e a t t l e l s  1-5 *FLOWf system, f o r  examples .It i s  
est imated t h a t  some 3 t o  8 minutes t r a v e l  t ime savings r e s u l t  from the 
ramp meter ing and bypass lanes they have been us ing f o r  over two years 
LSJ L63 whereas t h e  subsequent i n t r o d u c t i o n  o f  t h e  median HOV lanes 
con t r i bu tes  t h e  1.0 t o  1.8 minutes r e f e r r e d  to i n  Table 3.5. Also 
c o n t r i b u t i n g  t o  t h e  success o f  most HOV p r o j e c t s  have been t h e  introduc- 
t i o n  o f  express bus serv ices  and o f  park and r i d e  lots. 
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Table 3.7. Growth of  Ridesharing During HOV Lane Projects 
( resu l ts  refer  to a.m. peak period) 

Number o f  RS vehicles Vehicle occupancy 
Project  

Before Af ter  % Change Before Af ter  X Change 

San Bsrnardino, 
L.A. 
(1976-1985) 

1-95, Miami 
(1976-1984) 

Shirley Hwy., VA 
(1974-1982) 

S h i r l e y  Hwy., V A  
(1974-1985) 

1-93? Boston 
(1974-1980) 

Banfield Fwy., 
Port1 and 
(1975-1977) 

Moanal ua Fwy. , 
Honol ul u 
(1974-77 9 

67 0 

21 185 

70 

272 

272 

315 

106 

6 00 

2,166 

2,714 

267 

5,007 

3,723 

1 224 

518 

1~341 

323% 

24% 

281% 

1,740% 

1,269X 

289% 

389% 

124% 

1.20 

1.23 

11.00 

1.35 

1.35 

1.35 

1.22 

1.70 

1.35 

1.28 

12.30 

4.42 

4,96 

1.48 

1.26 

1.95 

12.5% 

4.1% 

11.8% 

227 e 4% 

267.4% 

9.6% 

3.2% 

14*7% 

1-5, Seat t le  see t e x t  
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. 
The on ly  recent, r e l i a b l e  and published evidence our survey could 

f i n d  on t h e  separate impacts o f  HOV lane i n t r o d u c t i o n  versus (subsequent) 
improvements i n  express bus serv ice  ( t i e d  t o  park and r i d e  l o t  openings) 
comes from t h e  I-45N study o f  Houstonss cont ra f low lane operat fan C11. 
Based on c lose  mon i to r ing  o f  bus r i d e r s h i p  over t h e  pe r iod  August 1979 t o  
May 1982 (%he f i r s t  33 months o f  lane  operat ion)  by Houston METRO it was 
poss ib le  t o  observe sharp growth i n  bus patronage w i t h  such events as new 
park and s ide  l o t  openings and bus se rv i ce  capac i ty  expansions 11, 
Chapter 63. On t h e  bas i s  o f  t h i s  empi r i ca l  evidence it was concluded 
t h a t  t h e  cont ra f low lane per  se l e d  t o  bus r i d e r s h i p  Increases i n  t h e  
range 45.9% t o  132.3% over a 33 month period. 
56.9% o f  those r i d i n g  t h e  bus would no t  have done so w i thout  t h e  cantra- 
f low lane being present; w h i l e  35.4% o f  cont raf low lane users requi red 
t h e  improved express bus and park and r i d e  l o t  se rv i ce  i n  o rder  t o  use 
t h e  lane. Whatever t h e  actual  f i g u r e s  t h e  evidence does i n d i c a t e  a t r u e  
sy ne r g  i s t  i c  e f fec t  between 1 ane p r i o r i t i z a t i o n ,  remote park i ng p rov i s i  on 
and express bus service. 

It was a l so  estjmated t h a t  

Perhaps t h e  on ly  r e l l a b l e  evidence f o r  what e f f e c t s  such a lane 
opening has on HOV use must come from a commuter survey; such as t h a t  
reported by C143 i n  1978 f o r  carpoolers  us ing  Los Angeles' San Bernardino 
HOV lane: w i t h  57% o f  those who j o i n e d  carpools  i n d i c a t i n g  t h a t  t h e  lane 
was necessary t o  t h e i r  change o f  mode. 

From t h e  above evidence p l u s  t h a t  summarized i n  1431 f o r  other 
p r o j e c t s  repor ted on i n  t h e  seventies, it i s  concluded %hat (i) HOV lane 
p r o j e c t s  can generate s i g n i f i c a n t  moves t o  HOV modesI bu t  t h a t  ( 1 1 )  we 
may need t a  recognize t h e  necess i ty  o f  p rov id ing  add i t i ona l  remotely 
loca ted  (from t h e  CBD) park ing f a c i l i t i e s  and associated express bus 
serv ices  i n  eva lua t ing  t h e  p o t e n t i a l  cos ts  and b e n e f i t s  of any HOV lane 
pro jec t .  

(2) Poss ib le  changes i n  t h e  under ly ing  demand f o r  r ideshar ing  

For example, i n  t h e  case o f  Houston's I-45N c o r r i d o r  t h e  above 
described growth i n  HOV use took p lace i n  t h e  contex t  of a r a p i d l y  
growing demand f o r  commuter t ranspor ta t ion ,  both i n  t h e  c o r r i d o r  and 
regionwide. I n  such cases we do no t  know w i t h  c e r t a i n t y  just how much 
add i t i ona l  r ideshar ing  would have resu l ted  had no HOV lane been imple -  
men t e d  . 

One way t o  look a t  t h e  problem o f  d e f i n i n g  a s u i t a b l e  base f o r  
comparison i s  t o  look a t  o ther  congested c o r r i d o r s  i n  t h e  same urban 
area, o r  a t  t h e  comparative growth o f  r ideshar ing  regionwide versus along 
a p r i o r i t i z e d  lane c o r r i d o r :  
g iven t h e  expectat ion o f  having se lected t h e  most appropr ia te c o r r l d o r s  
f o r  HOV t reatment  i n  t h e  f i r s t  place. 

a necessar i l y  somewhat biased comparison 

For example, wh i l e  t h e  number o f  vanpools i n  t h e  I-45N c o r r i d o r  o f  
Houston had increased by 281% from HOV lane incept ion  i n  August 1979 t o  
May 1982 (=  a m r s h  ip increase o f  326%II a s i m i l a r  growth i n  vanpooling 
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may have accurrad throughout t h e  Houston reg ion over t h i s  per iod  C11. 
Cornplicatlng t h i s  evaluation, howev8rJ i s  t h e  apparent compet f t lon 
between bus and vanpool serv ices along t h e  I-45N c o r r i d ~ r ,  
bus has been a. major S U C C B S S ~  
carpool l i s t l n g s  compiled by t h e  Seat t le /K ing County Commuter Pool. 
These f igures  i n d i c a t e  t h a t  t h e  1-5 nor th Sea t t l e  HOPI lane p 
increased t h a t  c o r r l d a r ' s  share o f  reg ional  l i s t i n g s  from 20 
a f t e r  3 months o f  bus/carpool lane  operat ion K l ,  

A c l e a r e r  p i c t u r e  i s  present 

( 3 )  Selec t ion  o f  an appropr ia te pre-pro ject  comparison date 

A t h i r d  d i f f i c u l t y  w i t h  measuring t h e  impacts o f  HOV lane use on 
r ideshar lng  adoption r e s u l t s  from t h e  Incept ion  o f  t h e  m a j o r i t y  o f  these 
p r o j e c t s  as a r e s u f t  o f  t h e  energy c r i s e s  o f  t h e  1 9 7 0 ~ ~  t=hWICSr f o r  
exampleP t h e  Banf ie ld  Freeway had only  106 carpools estimated t o  use it 
d a i l y  i n  A p r i l  1975 6331 b u t  t he re  was a r a p i d  upsurge i n  use prlor to 
HOV lane i n t r o d u c t i o n  i n  December o f  1976. It i s  t he re fo re  d i f f i c u l t ,  
given such s t a t i s t i c s r  t o  determin u ~ h  the HOV lane a c t u a l l y  
con t r lbu ted  t o  carpool use, and h a response t o  t h e  fue l  
shortage. 

such d i f f i c u l t i e s  i n  mind it may s t i l l  be concluded t h a t  7 o f  
l ane  p r o j e c t s  shown i n  Table 3.7 made s i g n i f i c a n t  impacts an 

bus/rddeshare adoptlon f o r  t h e  journey t o  work and t h a t  t h e  maintenance 
o f  cons tan t ly  h igh  l e v e l s  o f  poo l ing  r i g h t  up to t h e  cu r ren t r  low fue l  
p r l c s  days o f  t h e  mid-198Q'st may be seen as evidence o f  a HOV lane 
proJectts continued benefdt. 

Turning now t o  t h e  issue of s h l f t s  wlthdn HOV modes as a r e s u l t  ~f 
HQV lane operationss it i s  impor tant  to recognize t h e  concern o f  t r a n s i t  
a u t h o r i t i e s  who f e a r  a s i g n i f i c a n t  l o s s  o f  bus r i d e r s h i p  as a r e s u l t  o f  
improved cand i t l ons  f o r  carpools and vanpsols (or  f o r  p r i v a t e l y  operated 
buspool s)  * 

In t h e  ease o f  Houston's I-45N c o r r i d o r  some cmpet i - t lon between t h e  
o modes c l e a r l y  has been t a k i n g  placeJ bu t  wlth a favorable r e s u l t  f o r  

express bus useage3. While such bus patronage has soared i n  t h e  c o r r i d o r  
t h e  growth I n  vanpooling, wh i l e  s i g n i f i c a n t r  has done l i t t l e  more i n  the 
f i r s t  33 months o f  opera i on  than keep pace w i t h  vanpooling growth across 
t.he region as a whole: d t h  decreases and increases i n  vanpooling 
adoptfon ra tes  appearfng respec t ive ly  the i n t r o d u c t i o n  o f  
remote park and r ide  l o t s  and t h e  need f o r  mare spaces at such l o t s  a t  
which bus r i d e r s  may leave t h e i r  cars. 

Where carpools  a re  a l so  a p r i o r i t i z e d  mode more concern may be 
voiced, According t o  E141 32 of those carpoolers  surveyed and r i d i n g  on 
t h e  San Bernardino Frssway i n  ay 1978 i nd ica ted  t h a t  they had prev ious ly  

who had prev laus ly  dr-lven alone, More 
recently, t h e  Spring 1 
lane in Mlami soems t o  h a w  been due t o  concern t h a t  t h e  ? m e  would keep 
riders away from t h e  new mass t r a n s i t  l i n e  opened along t h e  same r a d i a l  

4 c losu re  o f  t h e  US-USouth D i x i e  Highway HOV 
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c o r r i d o r  (a l though no evidence could be obtained by our survey demon- 
s t r a t i n g  t h a t  t h i s  was t h e  on ly  reason f o r  lane  c losure] ,  

Boston's 1-93 as w e l l  as V i r g i n i a P s  S h i r l e y  Highway HOY lanes are 
well patrQniZ0d by a I n  t h e  case o f  1-93, these 
p r i v a t e  bus l i n e s  saw a 17% growth i n  patronage i n  t h e  pe r iod  1974-1978, 
fo l lowed by a 55% increase 1978-1380 / E ? ] .  Over- t h e  same per iods  t h e  
Massachusetts Bay Transpor ta t ion  A u t h o r t i t y  buses experienced 19.2 and 
25.1% r i d e r s h i p  increases respec t ive ly .  From 1974 t o  1980 carpools  on 
t h e  1.4 m i l e  long 1-93 HOV lane saw only  a 4.8% increase (from 580 t o  608 
vehic les) .  As i n  t h e  case o f  Houston's I-45N lane, buses have managed t o  
outperform carpool/vanpool modes i n  terms o f  1 ane usage, 

What t h e  above evidence, along w i t h  t h a t  summarized i n  L433 f o r  t h e  
seventfasr experiences, indicates, i s  t h a t  p roper ly  planned express bus 
serv ice  us ing appropr ia te ly  loca ted  park and r i d e  l o t s  can compete 
e f f e c t i v e l y  w i t h  r ideshar ing  modes a f t e r  l ane  p r i o r i t i z a t i o n ,  even when 
both o f  these WOV modes share t h e  same HOV lane: and t h a t  from t h e  
v iewpoint  o f  p rov id ing  t h e  commuter w i t h  t h e  widest  choice o f  t r a v e l  both 
modes should be made a v a i l a b l e  where ( 5 )  s u f f i c i e n t l y  h igh  and growing 
demand for  t r a v e l  e x i s t s  w i t h i n  t h e  co r r i do r ,  and (ii) where c u r r e n t l y  
h igh  l e v e l s  o f  t r a f f i c  congestion requ i re  s i g n j f i c a n t  s h i f t s  from t h e  
d r i v e  alone mode. 

3.4 IMPACTS ON ENERGY CONSUMPTION AND EMISSIONS 

Only t h r e e  p r o j e c t s  were found t o  r e p o r t  HOV lane impacts on energy 
consumption: 

(i) 1-45N Houston CF l ane  Cll: 1,121,000 ga l l ons l yea r  (8.5% 
reduc t ion  claimed) f o r  combined a.m. and p.m. peak periods. 

(ii) 1-5 S e a t t l e  L63: 190,400 g a l l o n d y e a r  f o r  t h e  combined a.m. 
and p,m. peak periods, based on changes i n  volumes and speeds 
on 1-5 before and a f t e r  bypass ramp meter ing as we l l  as HOV 
lane use. 

i i i 1 Banf i e l  d Freeway, Por t1 and L331: 72,277 gal  lons/year  f o r  t h e  
combined a.m. and p.m. peak hours, and 178,184 ga l lons lyear  
f o r  t h e  combined peak perfods, These savings are g iven f o r  
r ideshare modes on ly  (i.e, excludes bus use). 

I n  a l l  cases these estimates are  as der ived and repor ted i n  t h e  
p r o j e c t  s p e c i f i c  l i t e r a t u r e s ,  and are based upon t h e  then cu r ren t  govern- 
ment (i.e. DOE and EPA) provided average estimates o f  f u e l  use and 
emissions production. Consistency across p r o j e c t s  cannot be assumed, and 
t h e  fl igures can b e  taken as rough approximations only, i n  a l l  cases. I n  
p a r t i c u l a r ,  none o f  these f u e l  consumption s tud ies  looked i n  d e t a i l  a t  
t h e  e f f e c t s  o f  HOV lane  i n t r o d u c t i o n  on departure t ime o r  t r a f f i c  rou te  
s h i f t s  t o  o the r  highways w i t h i n  a g iven co r r i do r ;  nor  were p a r t i -  
c u l a r l y  d e t a i l e d  v e h i c l e  t ype  breakdowns used i n  making t h e  estimates of 
fue l  consumed. 
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I n  Table 3.8 we g i ve  estimates o f  both t h e  t o t a l  annual f u e l  savings 
and t h e  number o f  ga l l ons  o f  (assumed gasol ine) fuel saved per  yearr per  
constructed HOV 1 ane i l e  ( ~ . l . r n ~ ) ~  as a r e s u l t  o f  t h e  number o f  veblcles 

i n  Table 3.1 above on person throughput and v e h i c l e  occupancies i s  used 
n t h e  number o f  veh ic les  so t-em~ved. 
mute i s  based on Bureau o f  Census estfmates o f  average urban area 

commutes 1193, and a 238 working day year i s  usedp as i 5  an average 
c m u t e r  -fuel consumptfan a f  15 mpg. Attempts t o  estimate t h e  add i t i ona l  
fuel saved by such p r o j e c t s  as a r e s u l t  o f  before versus a f t e r  HOV lane 
speed changes requires more de ta f l ed  in fo rmat ion  than any made, a v a i l a b l e  
t o  us, I n  pa r t i cu la r ,  such est‘lmates requ i re  in fo rmat ion  on t h e  d i f f e r -  
ences (sametimes s i g n i f i c a n t )  between t h e  a.m. and p.m. peak pet-s’od 
condit ions, as we l l  as data an t h e  n t u r e  o f  t r a f f i c  f low I n t e r r u p t i o n s  
dur ing the peak hours. 

removed frm t h e  h igh  a.y d a i l y  through carpool awd vanposl use, The d a t a  

The 22 m i l e  d a i l y  round 

p t s  t o  use t h e  FH Ats h4ghway l ane  val urne/capacity r a t i o  versus 
speed re la t i onsh lps  resu l ted  i n  most cases i n  too l a r g e  a discrepancy 
between t h e  repor ted travel speeds given i n  Table 3.4 and the hypothet- 
i c a l  values based on t h e  t r a f f i c  volume data coDtained i n  Tabla 3 , l .  A 
b e t t e r  understanding o f  l o c a l  highway cond i t i ons  i s  r e  u i  red before the 
appropr ia te f o r m 1  a adjustments can be made. 

Evidence i s  a l s o  requlred on t h e  nature and volumes o f  rou te  d iver-  
sa’ons and/or departure t ime  s h i f t s  brought about by HOV l ane  implsmen- 
t a t l o n .  Th is  i s  Q ~ G  further reason why t h e  appropr ia te approach t o  
e d f e c t l v e l y  estimat-ing fue l  saved from MOY l ane  p r o j e c t s  should be a 
comb i n a t  i on o f cor r i dotw i de netwa r k  s i  mu 1 a t  i an ode1 i n g  coupled w i t h  
l o c a l  knowledge o f  haw t o  a d j u s t  t h e  generic formulas t y p i c a l l y  appl ied 
i n  t r a f f i c  f low studies. 

No data could be obtained on t h e  
associated w i t h  HOV lane pro jec ts .  Th Y 
surface l i f e  i s  l i k e l y  t o  be minimalr au 
s i g n i f i c a n t l y  f o r  t h e  many veh ic les  l e f t  a t  home, 

Only t h e  I-45N Houston (1982) and Ban f ie ld  (1977) studies were f o u n d  
tci  o f f e r  c a l c u l a t i o n s  o f  t h e  brought about through t h e  
operat ion o f  an HOV lane p ro jec t .  
estimates: 

These s tud ies  repo r t  t h e  fo l l ow ing  

(i) For Houstonts I-45N contraf law lanea t h e  fo l low lwg savings are 
ostimated C11 fsas-Lba and 
f a r  savings a t t r i b u t a b l e  t o  HoV l ane  users only: 

Hydrocarbons: 41.9 tons /y r  (-4.2%) (=4.36 tonsi’yr/c. 1 .m) 
Carbon Monoxide: 908.1 tons /y r  (-7.3 ! (=94.59 tuns/yr /c . l  .m3 
Nitrogen Oxides: 40.5 tans /y r  (-4.7%) (=4.22 tons /y r /c . l  .m) 

(ii) For P o r t l a n d f s  Banf le ld  Free CF medlan laner t h e  fo l l ow ing  
f Igures  are f o r  t h e  comblned and p.m. peak hours on ly  
c3318 and were based on an assumed ?beforef HOV lane condition. 
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Table 3.8. Estimated Number o f  Vehicles Removed 
from HOV Lane Highways and the Resultfng 

Annual Fuel Savings 

~ 

b 
Annual f ue l  savings i n  

ga l lons  o f  gasol ine 
on a d a i l y  basis (gals.  saved per HOV 

NO. o f  autos removeda 

Pro jec t  lane m i le )  - Peak Peak 
hours per iod> Peak Peak 

hour5 per iods  
I 

On Freeways 

Rt-101. 
b r i n  Co. CA 
( A p r i l  1984) 

1-280, 
$an Francisco, CA 
(May 1984) 

Ut-237 I 

Santa Clara Co.. 
CA (Nw. 1984) 

San Bernardino. 
Los Angeles. CA 
(1984) 

1-95, 
Miamit FL 
( 1984 ) 

1-45N. 
Houston, lX 
(CF lane) 
(Hay 1982) 

1-5. Seat t le  
WA (Sept. 1983) 

Shi r ley  b y .  
VA (March 1985) 

1-66, VA 
(Spr ing 1984) 

1-93, Boston 
HA (1980) 

Banf ie ld  Fuy., 
Portland, OR 
(1977) 

On Non-Freeways 

us-1, 
Miami. FL (1954) 

521 

NA 

930 

1,434 

514 

2,109 

615 

5.423 

1.748 

NA 

248 

1,124 

NA 

89 1 

188 

l”975 

3,462 

NA 

3.372 

i.4aa 

10,495 

2,316 

1.40s 

4 14 

NA 

1,208 

183&00 300,500 
( 49,600 1 (81.200 1 

NA 63.400 
(39.650) 

327,350 666.m 
(72.750) (144.800) 

504,700 1,167.800 
(45,900) (1M.200) 

181.000 NA 
( 24.100) 

742.300 1*137,500 
(77.300) (111,900) 

216.500 501,200 
1ia.zoo) (42.150) 

1e909~000 3,545,800 
(79r500) (147,750) 

615.300 
(61.500) 

781,000 
(39,050) 

NA 474.000 
(338,600) 

87.400 145,700 
(35,000 ) ( 52.300 ) 

379,150 HA 
(69r000) 

NA 431.800 
(f4.000) 

San Tomas Exprsssway. 
$an Jose, CA 
(Spr ing 1985) 

a b s e d  on r i de rsh ip  and veh ic le  occupancies given I n  Table 3.1., 
1.9. 

Autos Removed = CHOV Lane (RS) Ussrs/Non-K)V Occupancy Ratel  - CHOY Lane (RS) Users/HOV (RS) Occupancy Ratel  

bAssumlng averago d a i l y  round t r i p  ccrmute o f  22 mlles, 230 working 
drys a year and average automobile fue l  r a t e  of  15 Wg. 

Where operat ional  a.m. and p.m. HOV lane mileage d l f fe rs .  t he  
average of  t he  two Is used ( I . %  unuelghted by r a t i o  of a.m. 
t o  p.m. t r a f f i c  volumes). Where two d i s t i n c t  lanes e x l s t  
( ra ther  than the  usual reve rs fb l s  flow lanes) both a.m. and p.m. 
lane lengths are  sunnsd - a5 In the 1-5 Sea t t l e  case). 

NA - Data no t  avai lable.  
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Route d ivers ion  t o  p a r a l l e l  a r t e r i a l  roads as* however, given 
soma cons idera t ion  i n  making these estimates: 

Hydrocarbons: 3.26 t o n s l y r  (-?5.0%) ( ~ 0 . 6 5  tnns/yr/c.l.m) 
Carbon Monoxide: 35.14 tons /y r  (-22.0%) (~7.03 tons/yr /c , l  .m) 
NItragen Oxides: 0.59 tons /yr  (-4,OX; (=Q.12 %ons/yr/c.l.rn) 

The percentage f i g u r e s  i n  brackets i n  b o t h  cases reprssents the  
estimated percentage savings over t h e  pre-#oV l ane  condltiarn. 
F3anfts:d p r o j e c t  i s  ~ ~ n c e r n s d ~  const ructad lane m i l e s  (c, l  .m) r e f e r s  t o  
two phys ica l l y  separate HOV lanesa whereas t h e  Houston CF l ane  4s reversl- 
ble, Estimates o f  emissions product ion rates are based upon published 
U.S. Environmental P ro tec t i on  Agency figure+, but  the analyses were 
c a r r i e d  out a$: a q u i t e  crude l e v e l  o f  s p a t i a l  d e t a i l  and us ing similarly 
cruds v e h i c l e  type c l a s s l f i c a t l o n s .  

Where ",he 

3.5 CAPITAL AND OPERATING COSTS 

Table 3.9 l i s t s  those  c a p i t a l  and operat ing cos ts  both for exa'st ing 
HOV lanes and for c u r r e n t l y  proposed or  pro jec ted  WOV lane5, based on 
data  repor ted t o  our Survey8 o r  found v i a  t h e  associated l i t e r a t u r e  

e The reader should pay a t t e n t i o n  t o  t h e  b r i e f  comonts accornpa- 
each p r o j e c t  desc r ip t i on  i n  t h i s  tab le.  C a p i t a l  cos ts  per HOV lane 

m i l e  const ructed (g iven here i n  t h e i r  o r i g i n a l  d o l l a r  values and thers- 
f o r e  no t  discounted t o  a cmmcin base year where an e x i s t i n g  lane i s  
referenced) are  c l e a r l y  h ighest  for  t h e  phys i ca l l y  separated lanes t h a t  
invo lve  t h e  cons t ruc t ion  o f  concrete b a r r i e r s  along the l eng th  o f  t h e  
lane: w i t h  cost a t  on the order o f  4,s to 5.5 
m i l l i o n  d o l l a r s  per lane mile. 
lane for HQY on ly  use, c u r r e n t l y  appears t o  cos t  1.0 t o  4.5 m i l l i o n  
dollars per lane mi le .  

The o ther  popular option, adding a median 

Very l i t t l e  cu r ren t  in format jon i s  avadlable an annual operation and 
maintenance costs; mainly law enforcement and r e p a i r  COS~S, Given t h e  
s i r n l l a r l y  poor data  on benef i ts  associated w i t h  fue l  savings (and by 
imp1 icatDan the re fa re  on veh ic le  operatdssg casts), as reported above9 
de ta i l ed  q u a n t i t a t i v e  eva lua t ion  o f  t h e  ne t  benefits fro% C U I - ~ W I ~  

HOV lane p r o j e c t s  cannot be attempted f 
t o  e i t h e r  f u r t h e r  on s i t e  survey work QB" to detalled a=mputh;r s imu la t ion  
m d e l i n g ,  Some rough estimates o f  benefi tPcsst r a t i o s  for 8 a l t e r n a t i v e  
Houston and 6 Dallas WOV l ane  propasals are provided ho ever i n  a recent 
p u b l i c a t i o n  by the Texas Transportation I n s t i t u t e  [la,  page 473, w i t h  
r a t i o s  from 3.3 f a r  a h l ane  reversdble p r o j e c t  on t h e  East  R.k.Thsrnton 
Freewaql i n  Dallas, t o  a r a t i o  o f  13.7 f o r  a s f m i l a r  s i n g l e  l a n e  p r ~ j e c t  
on Houstonfs West Loop. B e n e f i t s  are given as t r a v e l  t ime savings t o  
highway U S Q ~ S ~  i n  reduced fuel cos ts  and i n  transit speratlng casts, ( A  
20 year per iod  i s  used a t  10% discounted cos tsp  with $7 per hour value o f  
tins, $1,28 per gallon of f u e l  and 558 per  hour b u s  operating costs2.  

s t i n g  data w d t h o u t  recou rse 
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Table 3.9. Reported Capital and Operating Costs 
for HOV Lanes 

Capi ta l  Operatlng 
( i n  m l l l l o n s  ( i n  thousands) 
o f  d o l l a r s )  o f  d o l l a r s )  Comnents P ro jec ts  

Per lane 
m i l e  

Tota l  

San Bemardlno. 
L.A. 

San b r n a r d i n o  
Proposed Extenslon 
i n t a  downtown L.A. 

1-95. Miml 

1-45Na Houston 
CF and l i n k e d  
CCF lane 

I-45NI Transitway. 
Houston 

1-10, Katy 
Trans ltwayp 
Houston 

1-45 Gu l f  
Transitway, 
Houston 
(Projected) 

1-5, Sea t t l e  
Extenslon 
(Projected) 

1-405. Sea t t l e  
(Pro jected)  

Sh l r l ey  b y . ,  VA 

Sh l r l ey  Huy.. 
Proposed 1-95 
Extension, VA 

Rt-50/30 1 
Maryland 
(Pro jected 1 

1-93, Boston 

Ban f le ld  Fwy., 
Por t land 

Huanalua Fwy., 
Honolulu 

US-1, H l a i ~ i  

Kalanlanaole Hwy., 
Honolulu 

57.0 5.18 - - Barrier se arated lane/ 
Opened 1,1873 

20.0 20.0 - - F u l l y  grnde separated 

18.5 2.46 - - Median lane added 

m l l e  o f  hwy. 

(CCF). 
Opened 3/1976 

2.33 0.18 602.4 46.7 E x l s t i n g  lane used, 
Opened 8/1979 

69.5 3.95 - - Pro jected cas t  est imate 
Note: I n  cons t ruc t i on  added b a r r l e r  separated 
and p a r t l a l  operat ion lane. 

Note: I n  cons t ruc t i on  added b a r r l e r  separated 
and p a r t i a l  operation lane. 

38.0 3.30 - - Projected cos t  est imate 

80.0 5.16 - - Pro jected cos t  est imate 
added b a r r l e r  separated 
lane. 

10.13 1.03 

10.16 0.82 

43.0 3.91 

98.0 5.16 

10.0 55.0 

- Added rnedlan lanes. 

- Added median lane. 

1970 dol 1 ars. 

Pro jected (1981 constant cos t  est lmate 

do l l a rs ) .  Ex t ra  cos t  
vs. best  non-HOV lane 
a l te rna t i ve .  

0.50 0.13 - - CCF lane added. 
Opened 1211975 

0.01 0.003 Zero - CCF lane added. 
Opened 1011974 

0.50 0.09 - - CCF lane added 
Opened 6,1976 

0.34 0.14 37.2 14.9 A r t e r i a l  Huy. 
Opened 8/1973 

Note: - Ind ica tes  data n o t  avai lab le.  Proposed p r o j e c t  cos ts  a re  i n  const ruct ion 
year do l l a rs .  
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3.6 ACCIDENT RATES ASSOCIATED WITH WOV LANE USE 

Table 3.10 conta ins  t h e  on ly  recen t l y  repor ted acc ident  data assaci- 
a ted w i t h  HOV lane operat ions f o r  which the re  l s  both before and a f t e r  
lane implenentatlon data avai lab le.  k l l a  l i m l t e d  i n  i t s  coverage, and 
sub jec t  as w i t h  a l l  such acc ident  r a t e  data t o  t h e  problem o f  d e f i n i n g  a 
s u f f i c i e n t l y  long  observatlon per lod  wdthin which t o  smooth ou t  t h e  
occurence o f  random c l u s t e r i n g  o f  accidents, t he re  would  Seem t o  be no 
major increase i n  accidents as a r e s u l t  o f  HOV lane operations, 

What can cause probl  s f o r  p u b l i c  acceptance o f  t h e  HOV lane 
concept i s  t h e  occurenca of one or more accidents dur ing t h e  e a r l y  days 
o f  p r l o r i t y  l ane  implementation. The 1-4 HOV lane through Orlando, 
F l o r i d a  experienced 3 such acc idents  i n  i t s  e a r l y  operat ional  phases8 
when enforcement o f  t h e  lane was baing c a r r i e d  out. 
lane  inc lude t h e  need fo r  l ane  widening ( c u r r e n t l y  underway along a 30 t o  
35 m i l s  s t re t ch )  and ramp en t ry  and e x i t  problems where HOVs must leave 
t h e  freeway from t h e  l e f t  hand lane: causing excesslve t r a f f i c  weaving. 
Adequate pre-aperation p u b l i c i t y  and we l l  marked lane d i r e c t i o n  s igns are  
necessaryr as we l l  as good s i g h t  distances f o r  mo to r i s t s  approaching a 
WOVinon-HOV lane swi tch ing  sec t ion  o f  t he  freeway (i.e. on approaches t o  
freeway accessiegress ramps). 

Problems w i t h  t h e  

No evidence was obtained on t h e  i n t e r r e l a t i o n s h i p r  i f  one ex is ts ,  
between l e v e l  o f  enforcementr lane gsmetricsp operat ional  r u l e s  and t h e  
accident rate. 
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Table 3.10. Reported Accident Rates Associated 
With HOV Lane P r o j e c t s  

Rate = accidents per m i l l i o n  veh ic le  m i l e s  
(nivrri) o f  t r a v e l  along highway sections 
containing HQY l a n e ( s )  

P r o j e c t  Rate before Rate a f t e r  
-- - 

1-95, Miami 4.48 2.67 

I-45N, Houston 2.4 
CF l ane  

2.1 

1-45 N, Houston 1.1 a.m. 1.7 a.m. 

1-66, VA 0. S->l. Oa 0.42 

CCF l a n e  0.9 p.m 0.9 p.m. 

aRefers to range of  rater  on 1982-1983 
V i r g i n i a  i n t e r s t a t e  system, including 1-66 
section j u s t  west o f  HOV only section. 





4. CHARACTERISTICS OF SUCCESSFUL HOV LAHE PROJECTS 

4.1 DEFINITION OF A SUCCESSFUL HQV LANE PROJECT 

To measure t h e  success o f  any HOV l ane  p r o j e c t  requ i res  t h a t  we 
understand t h e  goals  s e t  f o r  it. As s ta ted  i n  Chapter 1 and paraphrased 
here, t h e  usual goal o r  goals  a re  t r a v e l  t i n e  and cos t  savings, energy 
savings, reduced p o l l u t i o n r  reduced t r a f f i c  congestion through increased 
bus r i d e r s h i p  and r i deshar ing  and reduced roadway maintenance and con- 
s t r u c t i o n  costs, Measuring success can prove d i f f i c u l t ,  however; s ince 
success must be evaluated on a co r r i da rw jde  basis, or even an a region- 
wide bas is  i n  t h e  case where, as dn Houston, S e a t t l e  and t h e  Washington 
D.C. region, more than one HOV l ane  c o r r i d o r  e x i s t s  o r  i s  envisioned. 
That is, removing t r a f f i c  Congestion on a s p e c i f i c  highway may cause 
problems elsewhere i n  t h e  system. 
s i t u a t i o n s  where one HOV lane may impact d i r e c t l y  t h e  t r a f f i c  on another 
such lane  us ing a nearby freeway: as seems t o  have been t h e  case w i t h  
t h e  drop i n  HOVs on S h i r l e y  Highway f o l l o w i n g  t h e  1984 opening of 
V i r g i n i a ' s  1-66 t o  dedicated HOV use c2I.l). 
changes i n  veh ic le  speeds both on and o f f  t h e  freeway conta in ing  t h e  HOV 
lane, even where t h e r e  i s  an average speed increase taken over a l l  
t r a f f i c ,  w i l l  l ead  t o  g rea ter  l e v e l s  o f  some p o l l u t a n t s  and poss ib ly  a l so  
i n  fuel use if these speed changes occur i n  t h e  appropr ia te  ranges. 

(Of p a r t i c u l a r  i n t e r e s t  here are 

It i s  a l so  poss ib le  t h a t  

With t h e  above prov isos i n  mind, and remembering t h a t  we are dis- 
cussing here HOV main1 i n e  l ane  projecrf;s t h a t  r e l y  i n  part,  perhaps i n  
l a r g e  past, f o r  t h e i r  cu r ren t  success on t h e  synergisms between lane 
dedication, park and r i d e  l o t  p rov i s ionp  express bus serv ice  and a c t i v e  
r ideshare promtional programsD Table 4.1 i s  used t o  summarize our qua l i -  
t a t i v e  conclusions based on t h e  evidence presented i n  Chapter 3, 
t a b l e  p r o j e c t s  a re  measured against  5 eva lua t fon  measures. Only 12 
p r o j e c t s  a re  l i s t e d ,  t h e  f i r s t  11 being those f o r  which we obtained 
s u f f i c i e n t  and (1.e. pos t  1980) i n fo rmat ion  and t h a t  have been i n  
operat ion f o r  a number o f  years. O f  these 12, t h e  1-5 p r o j e c t  i n  S e a t t l e  
i s  a marginal case i n  t h e  sense t h a t  t h e  most recent  ava i l ab le  data on 
t h e  operat ion o f  i t s  HOV lanes was based on only  t h e  f i r s t  two months of 
operation. However, it i s  inc luded because t h e  o ther  components of t h e  
1-5 'FLOW! p r o j e c t  (ramp meter ing w i t h  HOV bypass i n  p a r t i c u l a r )  provided 
evidence from 2 years o f  p rac t ice .  The c u r r e n t l y  discontinued Banf ie ld  
HOV lane i n  Por t land i s  inc luded desp i te  i t s  l a s t  a v a i l a b l e  evidence 
being from 1977, because o f  t h e  r e l a t i v e l y  comprehensive nature o f  t h a t  
study C331 (second on ly  t o  t h e  e x c e l l e n t  and subsequent j o b  done on 
Houstonts 1-45N eva lua t ion  C11). 

I n  t h i s  

Person Throughput i s  based on t h e  evidence repor ted i n  Table 3.1, 
and a p r o j e c t  receives a p o s i t i v e  r a t i n g  ( i nd i ca ted  by an ' X t )  i f  t h e  HOV 
lane c a r r i e s  more persons dur ing  t h e  peak pe r iod  than each o f  the adja- 
cent  general t r a f f i c  lanes. A l l  t h e  schemes except t h e  Ban f ie ld  Freeway 
have, by t h e  mid-eighties, managed t o  accomplish t h i s ,  Lane Useage i s  
based on t h e  'MCUq s t a t i s t i c  presented i n  Table 3.3 bu t  recognizfng t h e  
impacts on t h i s  s t a t i s t i c  o f  t h e  number o f  v i o l a t o r s  us ing t h e  HOV l ane  
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Table 4.1. Qual i ta t ive  Assessment o f  the Effectiveness 
o f  HOV Lane Projects 

Eva lua t i on  measures 
Person -_ Reduced f u e l  

th rouyhout  Lane T rave l  t i m e  Growth and emlsslons 
Pro j e c t  

u s a p  saved i n  RS 

Rt-101, 
Mar in  Co. 
( A p r i l  1984Ia 

Rt-23 7 8 

Santa C l a r a  Co. 
(Nov. 1984) 

I-lC, 
San Gcrnardinor 
L.A. (1984) 

1-95, Miami 
( 1984) 

I-45N, Houston 
(May 1982) 

1-5, S e a t t l e  
(Sept. 1983) 

S h i r l e y  Hwy., 
VA (Sept. 1984) 

1-66, V A  
(Sept. 1984) 

1-93, Boston 
(1980) 

US-l /S,  D i x i e  
M i a m i  (1984) 

San lomasr 
San Jose (19851 

Banf i el d Fviy , 
P o r t l a n d  (19779 

X 

X 

X 

X 

X 

X 

X 

NA 

NA 

X 

NA 

NA 

X 

- 
X 

X 

X 

rJA 

X 

NA 

NA 

X 

NA 

NA 

X 

NA 

X 

X 

X 

NA 

NA 

NA 

NA 

X 

Dates show monthiyear fo r  which data was made a v a i l a b l e  t o  t h i s  study. a 

Note: (1) X i n d i c a t e s  s i g n i f i c a n t  b e n e f i t  appears t o  have been de r i ved  
from t h e  HOV lane  p r o j e c t .  

F roject .  

j u d p m m t  t o  be niade. 

(2) - i n d i c a t e s  no s i g n i f i c a n t  b e n e f i t  apparent frwrl HOY lane  

( 3 )  NA I n d i c a t e s  i n f o r m a t i o n  n o t  a v a i l a b l e  o r  n o t  adequate f o r  
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(see Table 3.2). Hence Miami's 1-95 i s  n o t  considered successful as y e t  
under t h i s  measure ( i n d i c a t e d  by a 
t h e  a.m. peak per iod  owes a grea t  deal t o  i t s  5Q% v i o l a t i o n  rate.  Nine 
of t h e  12 p r o j e c t s  a re  ra ted  successful on t h i s  measure. 

sign1 s ince i t s  MCU o f  1.50 f o r  

Travel Time Saved re fe rs  i n  Table 4.1 t o  t h e  evidence f o r  o v e r a l l  
commuter t ime  savlngs as a r e s u l t  of p r o j e c t  implementation. 
successful r a t i n g  does n o t  r e f l e c t  negat ive t ime savings bu t  ra the r  
i n s u f f i c i e n t  savings per  lane m i l e  t o  warrant lane ded ica t ion  on t h i s  
c r l t e r i o n  alone, That is ,  such savings are  c u r r e n t l y  u n l i k e l y  t o  encour- 
age no t iceab le  s h i f t s  t o  t h e  HOV modes. For 4 o f  t h e  p r o j e c t s  s u f f i -  
c i e n t l y  comprehensive data on t h i s  issue was n o t  a v a i l a b l e  (NA), a t  l e a s t  
from our survey. O f  t h e  remaining 8 p r o j e c t s  4 a re  considered successful 
i n  t h i s  regard. The Boston HOV lane i s  downrated because o f  i t s  appar- 
e n t l y  adverse e f f e c t s  on non-HOV t r a f f i c  i n  t h e  adjacent freeway lanes, 
desp i te  i t s  obvious advantage f o r  HOVs ( r e c a l l  t h e  evidence i n  Tables 3.4 
and 3.5). V i r g i n i a ' s  1-66 'Is a l s o  a quest ion mark a t  t h e  cu r ren t  time, 
as $ r i D  -e t- have moved t h e  a.m. peak hour t o  j u s t  a f t e r  
t h e  HOV r e s t r i c t i o n s  a re  l i f t e d .  Sea t t l e ' s  1-5 p r o j e c t  receives i t s  
p o s i t i v e  r a t i n g  l a r g e l y  on t h e  bas is  of t h e  t ime  saved by HOVs on t h e  
bypass ramps, w i t h  l i t t l e  ga ins a t  present on t h e  main l ine  HOV lane 
(although t r a f f i c  growth i n  t h e  c o r r i d o r  over t h e  next  few years could 
change t h i s  l a t t e r  s i t u a t i o n ) .  

A non- 

Growth i n  HOVs i s  evaluated l a r g e l y  on t h e  f i n d i n g s  repor ted i n  
Table 3.7# recogniz ing t h a t  on ly  highway and no t  c o r r i d o r  analyses are 
t h e  bas is  f o r  t h i s  evidence t o  date. S i x  o f  t h e  7 p r o j e c t s  f o r  which 
recent  data was made a v a i l a b l e  a re  considered t o  be successful I n  t h i s  
regardr generating s i g n i f i c a n t  increases i n  t h e  use o f  bus o r  r ideshare 
modes. 

F i n a l l y r  f u e l  savings and emissions reduct ions a re  successfu l ly  
a t t r i b u t e d  t o  a l l  5 p r o j e c t s  f o r  which data was a v a i l a b l e  [see Tables 3.8 
and 3.9) o r  from which, on t h e  bas i s  o f  t h e  o ther  data repor ted i n  
Chapter 3, such b e n e f i t s  cou ld  be computed on an approximate bas is  and 
t h e  r e s u l t  in fe r red .  

4.2 THE COMMUTING ENVIRONMENT 

On t h e  bas is  of t h e  evidence repor ted i n  Chapter 3 ,  an extens ive 
l i t e r a t u r e  review, and t h e  many telephone conversations he ld  dur ing  t h e  
survey, it i s  concluded t h a t  a successful HOV lane p r o j e c t  must have t h e  
fo l low ing  cha rac te r i s t i cs :  

(1) A s i g n i f i c a n t  and sustained growth I n  t h e  number o f  commuters 
us ing t h e  c o r r i d o r  conta in ing  t h e  HOV lane, and hence a s l g n i f i -  
can t  l e v e l  o f  demand f o r  a d d i t i o n a l  highway capacity. I n  
p a r t i c u l a r ,  success i n  a t t r a c t i n g  commuters t o  HOVs i s  more 
l i k e l y  t o  occur when t h e r e  i s  an i n f l u x  o f  new residents. 
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(2) A no t iceab le  d e t e r i o r a t i o n  i n  t h e  average t ime  taken by commu- 
t e r s  t o  t r a v e l  t o  work i s  a major b e n e f i t  t o  HOV lane promotion. 
Average freeway speeds below 30 mph p r i o r  t o  HOV lane a d d i t i o n  
were repor ted by t h e  more successful p r o j e c t s  (see Table 3.5). 
This  s i t u a t i o n  guarantees improved t r a f f i c  f low once a new HOV 
lane i s  opened: perhaps o f f s e t t i n g  immediate concern among sme 
commuters t h a t  t h e  new capaci ty  i s  barred t o  them i f  they 
cont inue t o  d r i v e  alone. 

( 3 )  The a b i l i t y  o f  t h e  road system t o  absorb t h e  l a r g e  t r a f f i c  
volumes leav ing  t h e  freeway f o r  t h e i r  cen t ra l  area des t ina t ions  
i s  important i f  t h e  b e n e f i t s  o f  freeway t r a v e l  t ime savings t o  
HOVs are  n o t  t o  be %ancelled out?! by subsequent freeway e x i t  
queues and stop-go t r a f f i c  condi t ions.  

( 4 )  A proper c o r r i d o r  t r a f f i c  management p lan  i s  required, n o t  one 
t h a t  focuses on t h e  freeway t r a f f l c  alone. 
needs t o  inc lude an a c t i v e  r ideshare p r m o t i o n a l  program, aimed 
both a t  t h e  general p u b l i c  (highway signs, e tc . )  and focused on 
t h e  co r r i do rs '  employers; an adequate l e v e l  o f  express bus 
serv ice  associated w i t h  c a r e f u l  se lec t i on  and adequate supply o f  
spaces a t  remote park and r i d e  l o t s ;  ramp metered HOV bypasses 
and t o l l  exemptions where approprjate. 

Support f o r  lane use 

( 5 )  Well pub l i c i zed  lane access and egress i n s t r u c t i o n s  as p a r t  o f  a 
s u f f i c i e n t l y  e a r l y  and prolonged mass media campaign announcing 
t h e  opening o f  t h e  lane (perhaps beginning 6 months i n  advance 
and b u i l d i n g  momentum). 
announcements o f  t h e  b e n e f i t s  being gained from successful lane  
use. 

Added t o  t h i s  should be subsequent 

(6) The engineering design o f  t h e  lane i s  important f o r  a number o f  
reasons. To be most e f f e c t i v e  i n  terms o f  accident reduct ion 
due t o  reduced t r a f f i c  i n t e r a c t l o n  HOV lanes are probably b e t t e r  
o f f  i f  completely phys i ca l l y  separated from other  general 
t r a f f i c  lanes throughout t h e i r  length, by some f i x e d  b a r r i e r  
such as a low concrete wal l .  
poss ib le  t h e  lane should have a number o f  r e l a t l v e l y  c lose ly  
spaced pu l l ove r  shoulders next  t o  it: f o r  both breakdown 
tow-of fs  and f o r  more e f f e c t i v e  ( i n c l u d i n g  more v i s i b l e )  po l  i c e  
surve i l lance.  Good s ign ing  lead ing  onto and o f f  HOV lanes i s  
a l so  a necessity f o r  success. 

Where complete separation i s  no t  

(7 )  An e f f e c t i v e  means o f  en forc ing  t h e  HOV l ane  r u l e s  on appropri- 
a te  usage i s  essent ia l  f o r  proper operat lon o f  t h e  p r o j e c t  and 
accrual o f  t h e  b e n e f i t s  o f  increased WOV use. 
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4.3 SYNERGISMS WITHIN HOV LANE PROJECTS 

4.3.1 

Both as an adjunct  and as an a l t e r n a t i v e  t o  ma in l i ne  HOV lanes some 
freeways operate sho r t  HOV bypass lanes i n  con junc t ion  w i t h  metering on 
freeway access ramps. I n  thSs r e p o r t  we are  n o t  concerned w i t h  t h e  issue 
o f  ramp meter ing per  se except as it af fec ts  t h e  p o l i c y  o f  g i v i n g  pre fer -  
ence t o  HOVs seeking access t o  t h e  freeway. 
experiments w i t h  freeway c o n t r o l  i n  1959 many c i t i e s  now have freeway 
ramp meter ing systems. A r e l a t i v e l y  small number o f  these systems make 
use of HOV bypass ramps, Such bypass lanes are repor ted t o  o f f e r  HOV 
users t ime  savings o f  from 3 t o  8 minutes per  one way commute C63 l431 
over t r a v e l e r s  caught i n  queues formed a t  t h e  metered access lanes. 
l i t t l e  new evidence was obtained by our survey on t h e  cos ts  and b e n e f i t s  
of us ing such bypass lanes, w i t h  which t o  b u i l d  upon t h e  pre-1979 i n f o r -  
mation i n  t h e  8 repo r t s  summarized i n  c431. The major exception t o  t h i s  
was t h e  data from Sea t t l e ' s  recent  1-5 experience, as repor ted by t h e  
Washington S ta te  Department of Transpor tat ion (WASHDOT) [SIlSl. Also 
received was the  January 1985 l i s t i n g  o f  bypass lanes i n  Ca l i f o rn ia ,  as 
compiled annually by t h e  C a l i f o r n i a  S ta te  Department o f  T ranspor ta t ion  
(CALTRANS) [lo]. 

Since D e t r o i t ' s  f i r s t  

Very 

Sea t t l e ' s  1-5 system prov ides a good example of e f f e c t i v e  ramp 
metering* In September 1981 WASHDOT implemented and c u r r e n t l y  c o n t r o l s  
13 southbound metered on-ramps dur ing  t h e  a.m. peak per iod  (6  - 9 a.m.) 
and 5 northbound on-ramps dur ing  t h e  p.m. peak per iod  (3.30 - 6.30 p.m.1. 
As w i t h  t h e  m a j o r i t y  o f  such schemes t h e  o b j e c t i v e  o f  these ramps i s  t o  
reduce t r a f f i c  merging problems and hence freeway t r a f f i c  speed changes, 
and w i t h  t h i s  t h e  p o t e n t i a l  f o r  accidents; by rep lac ing  tTplatoonsgg o f  
veh ic les  en te r ing  t h e  freeway w i t h  one-at-a-time v e h i c l e  entry. By using 
t h e  ramp t o  "storen veh ic les  temporar i l y  an e f f o r t  i s  made t o  preserve 
smooth freeway flow. Metering on t h e  1-5 ramps does no t  cover a l l  o f  t h e  
peak pe r iod  b u t  i s  staggered according t o  peak congestion charac ter is -  
t i c s ,  beginning w i t h  e a r l i e s t  meter ing opera t ion  a t  t h e  upstream en t ry  
ramps. F l e x i b l e  on and o f f  metering t imes a l low t h e  highway engineer t o  
produce near optimal freeway opera t ing  cond i t i ons  g iven t h e  e x i s t i n g  
t r a f f i c  pa t te rn  and volumes, wh i l e  a l so  paying a t t e n t i o n  t o  min imiz ing 
delays on t h e  metered ramps themselves. 
metered ramps along 1-5 have been adjusted t o  impose delays i n  t h e  range 
3 t o  8 minutes on non HOV bypass usersr w i t h  very few v i o l a t i o n s  o f  t h e  
metered s lgna l  r u l e s  t a k i n g  p lace C63. 

A f t e r  two years o f  operat ion the 

A 25% decrease i n  ramp volumes occured dur ing  t h e  f i r s t  year o f  
operation, due it I s  claimed, t o  sane rou te  s h i f t i n g  by moto r i s t s  wishing 
t o  avoid metered ramps w i t h  queuesI t o  some mode swi tch ing t o  bus and 
r ldeshare modes, and t o  some commuters ad jus t i ng  t h e i r  departure t imes t o  
miss peak per iod  congestion C6l. The second f u l l  year o f  operat ion saw 
s tab le  metered ramp volumes. A t  6 o f  t h e  a.m. peak per iod  and at j u s t  1 
o f  t h e  p,m. peak pe r iod  metered ramps WASHDOT operates HOV bypass lanes 
f o r  bus and +3CP. 
these a.m. ramps are  i n  t h e  HOV bypass lane, wh i l e  48% o f  r i d e r s  use t h e  

According t o  C6l 9% o f  veh lc les  (=34% o f  r i d e r s )  us ing 
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e bypass option. These HQV users the re fo re  avoid a 3 t o  8 minute 
delay per one way commute. However about one t h i r d  o f  a l l  bypass users 
a re  v i o l a t o r s  o f  t h e  +3CP ru le ,  w h i l e  25% o f  t h e  HOVs on t h e  ramps have 
been observed no t  t a k i n g  advantage o f  t h e  bypass lanes. 

I n  add i t i on  t o  freeway and t r a f f i c  responsive meteringp o f  whlch 
S e a t t l e f s  2-5 system i s  one var ian t ,  both f i x e d  t ime delays between 
successlve v e h i c l e  releasesr as we l l  as gap acceptance metering schemes 
are c u r r e n t l y  i n  use. Th is  l a s t  p r a c t i c e  uses a ramp s ignal  t r i g g e r e d  by 
an upstream freeway su rve l l l ance  device t h a t  i d e n t i f i e s  a gap I n  t h e  
approaching freeway t r a f f j c ,  thereby a l low ing  a smooth merge. 

Geographically, southern C a l i f o r n i a  has by f a r  t h e  l a r g e s t  number o f  
metered freeway ramps and a l so  o f  associated HOY bypass lanes. O f  t h e  
714 metered ramps throughout Ca l i f o rn ia ,  CALTRANS operates 224 w i t h  bus 
and carpool bypass lanes. 202 ~f these bypass lanes c u r r e n t l y  operate i n  
D i s t r i c t  7 based on Los Angeles. 
based on h i s t o r i c a l l y  determined ra tes  o f  freeway t r a f f i c  f low and 
t r a f f i c  responsive meters 1Inked t o  e l e c t r o n i c  su rve i l l ance  devices. 
These l a t t e r  are themselves one o f  two types: e i t h e r  responsive t o  l o c a l  
freeway t r a f f i c  only, o r  l i n k e d  t o  Qther  metered ramps? operat ion v i a  a 
c e n t r a l l y  c o n t r o l l e d  computer system. 
form o f  ramp metering was Introduced t o  Y i r g i n i a l s  Sh i r l ey  Highway and t o  
1-56 i n  June o f  1985 ( j u s t  as t h i s  r e p o r t  was being prepared). The 1-66 
ramps also  meter HOVs accessing t h e  10 m i l e s  o f  what i s  a t o t a l l y  (2 
lane) HQV highway from 7 t o  9 a.m.: w i t h  t h e  emphasis on c o n t r o l l i n g  
t r a f f i c  backups p r i o r  t o  7 a,m. when t h e  HOV-only per iod begins. 

CALTRANS uses both f i x e d  t ime metering 

A s i m i l a r l y  computer c o n t r o l l e d  

While p u b l i c  acceptance o f  such metered ramp and bypass systems has 
been good i n  both S e a t t l e  and LOS Angeles as we l l  as on some c o r r i d o r s  i n  
Houstonr San Francisco and Minneapoliss mixed response t o  ramp metering 
has occurred i n  Chicago and Dallas, w i t h  considerable h o s t i l i t y  t o  t h e  
idea demonstrated i n  At lanta.  Po succeed it would appear t h a t  a ramp 
metered HQV bypass scheme must as a minimum ensure the f o l l ow ing  L433: 

(1) A v a i l a b l i l t y  o f  a l t e r n a t i v e  p a r a l l e l  and e a s i l y  accessed ar te-  
r i a l s  o r  frontage roadsr t o  a l low d r i v e r s  wdshing t o  avoid long 
a t  ramp queues t o  do so. 

(2) Goodr safe and t roub le - f ree  a l t e r n a t i v e  routes running t h e  
l eng th  o f  t h e  c o r r i d o r  f o r  those d r i v e r s  encouraged t o  change 
t h e i r  routes by excessive ramp queueing. 

A ca re fu l  study o f  t h e  road system adjacent t o  t h e  freeway i s  
f o r e  necessary, to determine how ramp metering ill a f f e c t  af f -  
ay congestion. Where s i g n i f f c a n t  increases i n  oute c i r c u i t y  W i l l  

r e s u l t  from avoidance o f  ramp metering delays and a t  t h e  same t ime  t h e  
HOV bypass and/or ma in l ine  lane i s  underu t i l l zed r  VMT and hence energy 
consumption i n  t h e  c o r r i d o r  as a whole may be increased. 
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An important i ng red ien t  f o r  c e r t a i n  HOV l ane  p r o j e c t  success would 
appear t o  be t h e  p rov i s ion  o f  c a r e f u l l y  s i t e d  park and r f d e  l o t s ,  ou t  of 
which a more appealing and e f f e c t i v e  express bus se rv i ce  can operate. 
These l o t s  should be loca ted  a t  o r  near t h e  upstream end o f  t h e  HOV lane, 
a t  s i t e s  remote from t h e  CBD i n t o  which t h e  freeway i s  directed. 
park ing a t  such l o t s  I s  o f f e r e d  along w i t h  access t o  reduced f a r e  express 
bus service. 
pools. 
Miami, C a l i f o r n i a n  and V i r g i n i a n  HOV lane  c o r r i d o r s  discussed above. Such 
l o t s  may be l o c a l  o r  s t a t e  government owned o r  p r i v a t e l y  owned b u t  p u b l i c  
agency operated under var ious  types o f  formal o r  in formal  agreement, t h e  
l a t t e r  usua l l y  r e q u i r i n g  t h e  government agency t o  prov ide insurance 
coverage and maintenance (see CLOl f o r  a breakdown o f  GALTRANS' 270 park 
and r i d e  l o t  f a c i l i t i e s  f n  January 1985). 

Free 

The l o t s  may a l s o  be used as a rendezvous p o i n t  f o r  van- 
Var ian ts  on t h i s  approach a re  operated by t h e  Seatt le, Houston, 

I n  t h e  case o f  Houston's I-45N cont ra f low lane p r o j e c t  s i g n i f i c a n t  
increases i n  bus patronage accompanied t h e  opening o f  t h e  Kuykendahl and 
North Shepherd lo ts ,  w i t h  c lose  p a r a l l e l  growth o f  bus patronage and l o t  
usage over t h e  f i r s t  two years o f  con t ra f low lane operat ion C131, By 
encouraging bus r i d e r s h i p  i n  t h i s  way such l o t s  can do a good deal t o  
ensure t h a t  person throughput (as we l l  a5 v i s i b l e  evjdence o f  l ane  use) 
is h igh  on t h e  HOV lane. Th is  may prove p a r t i c u l a r l y  important t o  t h e  
cont inuat ion  o f  a p r o j e c t  i n  i t s  e a r l y  phases, when p u b l i c  acceptance i s  
most important and when s c r u t i n y  i s  o f t e n  a t  i t s  keenest. 

4.3.3 e s  f o r  H W  

Four examples o f  t o l l  booth bypass, two o f  which have associated 
t o l l  exemption f o r  HOVs were tu rned up by our survey. 
f o l l o w i n g  pro jec ts :  

These are  t h e  

(1) A 0.7 m i l e  HOV bypass lane f o r  +3CP a t  t h e  a.m. peak (westward) 
d i r e c t i o n  entrance t o  t h e  San Francisco - Oakland Bay Br idge 
Plaza began operat ion i n  February 1982. I n  conjunct ion w i t h  
t h i s  lane are  two 0.6 m i l e  long bus on ly  lanes, g i v i n g  3 HOV 
only  lanes o u t  o f  t h e  19 lane e n t r i e s  t o  t h e  t o l l  booths. The 
exemptions f o r  HOVs apply from 6-9 a.m. and 3-6 p.m. weekdays. 

(2) A short, 5 b lock l eng th  o f  +3CP and bus on ly  l ane  west from t h e  
en t r y  t o  t h e  Hol land Tunnel t o l l  booths has been operated s ince 
t h e  summer o f  1984 i n  t h e  l e f t m o s t  lane, a t  t h e  en t r y  from New 
Jersey t o  New York C i ty .  

( 3 )  I n  add i t i on  t o  i t s  2.5 m i l e  exc lus ive  bus lane, t h e  L inco ln  
Tunnel l i n k i n g  New York C i t y  t o  New Jersey has a very sho r t  VP 
on ly  lane s i t u a t e d  on a l i m i t e d  access roadway t o  t h e  south. 

(4)  Two shor t  cont raf low lane segments dedicated t o  bus,taxi and 
vanpools avoid p inch p o i n t s  and t o l l s  on New Yorkgs Gowanus 
Expressway ( a  6 l ane  highway). 
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A s i g n i f i c a n t  success i n  t h e  generation o f  r ideshar ing  appears t o  
have been achieved by t h e  San Francisco - Oakland Bay Br idge p ro jec t .  
From 1970 t o  1984 carpools  and vanpoolsp g iven a to11 exemption (and 
s ince February 1982 a bypass lane) have grown frm 1,100 veh ic les  per 3 
hour a.m. peak t o  4,970 da i l y ,  an increase o f  352 . Over t h e  same per iod  
a19 t r a f f i c  over t h e  br ldge grew by only  11 . I n  a d d i t l o n  t o  no t  having 
t o  pay t h e  now 75 cent  t o l l ,  t ime  savings f o r  HOV users are c u r r e n t l y  as 
high as 20 t o  30 mlnutes due t o  no delay a t  t h e  t o l l  booths, 
t ime t h e  phenomenon o f  Qxisual carpool ing"  has been observed i n  t h e  a.m. 
period, w i t h  many people being picked up a t  bus stops by c a r  d r i v e r s  who 
then avoid t h e  t o l l  and delay. Th is  a c t i v i t y  may account, i n  p a r t r  f o r  
the dec l ine  i n  bus patronage and hence i n  bus t r a f f i c :  from 550 veh ic les  
i n  1974 t o  360 buses c ross ing  t h e  br idge between 6 t o  9 d a i l y  i n  1985. 
The d i f f i c u l t y  i n  f i n d i n g  easy plck-up spots on t h e  p.m. r e t u r n  t r l p  a l so  
c rea tes  an imbalance i n  t h e  demand f o r  d a i l y  t r a n s i t  service. 

A t  t h e  same 

S e a t t l e f s  Route 520 HOV l ane  which a l so  had t o l l  exemption a t  t h e  
Evergreen P o l n t  Br idge i n  Its e a r l y  stages would a l so  appear t o  have been 
a successJ w i t h  increased t r a f f i c  and p u b l i c  demand lead ing  recent ly  t o  
t h e  hours of i t s  operat ion being extended from 6.30-9.00 a.m. t o  a f u l l  
d a i l y  operat ion from 6.00 a.m. t o  6.00 p.m. [SO]. 



5. POTENTIAL FOR FURTHER HOV LANE PROJECTS 

5.1 INTRODUCTION 

As noted i n  t h e  i n t r o d u c t i o n  t o  t h i s  r e p o r t  i n  Chapter 1 an aim of 
our survey was t o  f i n d  o u t  what HQV lane p r o j e c t  a c t i v i t y  was planned o r  
i n  t h e  process o f  const ruct ion,  as we l l  as c u r r e n t l y  operat ional .  
Because o f  t h e i r  ength these f ind ings  are repor ted i n  t h e  Appendix t o  
t h i s  r e p o r t  under t h e  t i t l e  "Rideshare Supporting HOV Lanes Cur ren t l y  
Proposedr Planned o r  I n  Constructiontt.  I n  Section 5.2 below we summarize 
t h e  major conclus ons t o  be drawn from t h i s  evidence. 
then summarize t h e  major conclusions t o  be drawn from our  survey, inc lud-  
i n g  t h e  evidence repor ted i n  Chapters 2 through 4, concerning seasons f o r  
HOV lane p r o j e c t  r e j e c t i o n  o r  abandonment. 
p u l l  toge ther  t h e  e x i s t i n g  in fo rmat ion  re levant  t o  an assessment o f  t h e  
po ten t la1  f o r  add i t i ona l  and successful HOV l ane  pro jec ts .  

I n  Section 5.3 we 

I n  t h i s  way we have t r i e d  t o  

5.2 SURVEY OF PLANNED HOV LANE PROJECTS 

As ind i ca ted  by t h e  l i s t  o f  planned HOV lane p r o j e c t s  repor ted i n  
t h e  Appendixr and e laborated upon i n  many cases i n  t h e  notes contained 
there, HOV lanes are  e i t h e r  already planned o r  a re  being g iven ser ious  
cons idera t ion  i n  a number o f  l oca t i ons  across t h e  country; and most 
notably  i n  t h e  C a l f f o r n i a  count ies o f  Alamedar Contra Costa, Nar in  and 
Santa Clara, i n  Denver (CO), H a r t f o r d  (CT), Orlando, F o r t  Lauderdale and 
Miami (FL),  New Orleans (LA),  Minneapol is-St. Paul (MN), Newark (N31, 
Pi t t sbu rgh  (PA), Da l l as  and Houston (TX) and Sea t t l e  (WA). 

These p r o j e c t s  can be d i v ided  i n t o  two categories, (i) those p ro j -  
ec ts  scheduled t o  be implemented w i t h i n  t h e  nex t  t h ree  years (1.e. by 
19891, and (ii) those o f  a more specu la t i ve  naturer or w i t h  a completion 
date t o o  f a r  i n  t h e  f u t u r e  t o  guarantee HOV p r i o r i t i z a t i o n  w i l l  occur 
once t h e  lane i s  b u i l t .  I n t o  t h i s  f i r s t  category f a l l  t h e  135 m i l e s  o r  
so o f  scheduled HOV lanes shown i n  Table 5.1. I n t o  t h e  second category 
f a l l  t h e  longer  range p lans (10 years o r  so) f o r  Har t fo rd ' s  1-91 HQV lane 
(10.2 mi les) ,  Dal las '  LBJ Freeway HOV lane (20 miles), t h e  regionwide 
p lans by S e a t t l e  f o r  some 60 m i l e s  o f  HOV lanes, and F l o r i d a ' s  s ta tewide 
HOV p r o j e c t  plansI i nc lud ing  an 11 m i l e  extension t o  1-95. D e t a i l s  on 
these pro jects ,  p l u s  a number o f  o thers  repor ted v i a  telephone i n t e r -  
viewss a re  described i n  turn,  by s t a t e s  i n  Appendix A. The reader I s  
encouraged t o  note t h e  comments made on each p r o j e c t ' s  cu r ren t  s ta tus  - 
whether planned, being planned, i n  cons t ruc t i on  o r  merely proposed, I n  
a l l ,  j u s t  under 300 add i t i ona l  m i l e s  o f  HOV lanes were repor ted t o  us as 
being under e i t h e r  cons t ruc t i on  o r  a c t i v e  cons idera t ion  cons idera t ion  a t  
t h e  t ime of our survey (Apr i l -June 1985). 
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Table 5.1. HOV Lanes to Segin Operation by 1989 

-. ______ 
a Lane P r o p o se d Lane Proposed opening 

m i l e s  HOV modes t Y  Pe da te  P r o j e c t  

-__-I - -I-.̂. -_ - 
~ -- 

HWY. 12/1-394, 
St. Paul-Minnoapcl i s  

Katy T r a n s i  tway 
Extens ion, Houston 

I-45N, Transi tway, 
Houston 

1-45, G u l f  Transi tway, 
Houston 

East  S t r e e t  Expressway, 
P i  tt s b u r g  h 

B r i d g e  No.2, 
New Or leans 

I-tlO/ 1-95, Newark 

1-84, H a r t f o r d  

R. h .  Thornton Fwy., 
D a l l  as 

1-95, V i r g i n i a  
Widening and 
Extens lon (tu 
S h i r l e y  Hwy. 1 

1-4, Or lando 

11.0 

6.5 

17.6 

15.5 

5.0 

2.0 (x2)  

1.8 

11.0 

6.5 

19 .o 

31.0 

nus, CP 

Bus, +4CP 

Eul;, VP 

BUS, VP 

Bus, t3CP 

BUS, t7VP 

eus, + ~ C P  

BUS, CP 

BUS, VP 

Bus, +4CP 

BUS, CP 

Ked i an 

Ked i an 
(separated)  

Med i an 
(separated)  

Med i an 
(separated)  

Ked i an 

Ked i an 

Ked i an 

bled i an 

Ned i an 
CF l a n e  

Median 

bled i an 

1985 

1985-87 

1385-87 

Oct. 1985- 
Aug. 1986 

1987 

1987 

1987 

Dec. 1387 

1987 

J u l y  1986 

1985-88 
-- 

I- ~ - -.- -- -- 
a 

Planned as r e p o r t e d  Apr i l - June  1985: does n o t  t h a t  l a n e  wi l l  
become HOV by 1989. 
p r o j e c t s  t o  be completedr based upon ev idence a t  time repor ted.  

Those a r e  cons ide red  by t h e  au tho rs  t o  be t h e  mnst likely 



5.3 REASONS FOR REJECTION OF HOV LANE ALTERNATIVES 

5.3.1 

I n  l ook ing  f o r  t h e  reasons f o r  r e j e c t i o n  o f  HOV l ane  a l t e r n a t i v e s  
two d i f f e r e n t  sources o f  in fo rmat ion  r e a d i l y  suggest themselves: (i) 
comparative ana lys is  o f  t h e  cos ts  and b e n e f i t s  o f  HOV lane versus o ther  
c o r r i d o r  t r a f f i c  improvement schemes, as requi red o f  cmprehenslve 
Transpor tat ion System Management p lanning by s t a t e  and c i t y  p lanning 
agencies seeklng Federal funding through t h e  Transpor ta t ion  Improvement 
Program (TIP) submissions process, and (ii) documentation of HOV l ane  
p r o j e c t  abandonments. Th is  evidence i s  looked a t  below. 

5.3.2 &&s t ion  a t  tit@ Planoina Stage 

I n  a d d i t i o n  to t h e  publ ished repo r t s  referenced in Chapters 1 
through 4 o f  t h i s  report,  as a r e s u l t  o f  our survey we acquired a number 
o f  engineering f e a s i b i l i t y  studies, Environmental Impact Statements and 
Transpor ta t ion  Improvement Program repor t s  conta in ing  cons idera t ion  o f  
HOV l ane  a l t e r n a t i v e s  t o  urban freeway c o r r i d o r  t r a f f i c  management t h a t  
have e i t h e r  no t  as y e t  l e d  t o  HOV l ane  se lect ion,  o r  w i l l  no t  lead  t o  HOV 
l ane  implementation as a r e s u l t  o f  t h e i r  f ind ings  (see references C31, 
L71, C81, C341r L361, C381, C4038 C411, C461). Considered together  w i t h  
past  l i t e r a t u r e  i n  t h i s  area and on t h e  bas is  o f  our understanding of t h e  
Transpor tat ion Improvement Program (TIP) s e l e c t i o n  process as adminis- 
t e red  by t h e  U.S. Department o f  Transportat ion, t h e  f o l l o w i n g  reasons 
appear t o  be t h e  main ones f o r  r e j e c t i n g  HOV l ane  p r o j e c t s  along a 
s p e c l f i c  freeway: 

(1) Not enough c u r r e n t  o r  p ro jec ted  t r a f f i c  on t h e  freeway o r  i n  t h e  
c o r r i d o r  as a whole t o  warrant lane  p r i o r i t i z a t i o n .  Ghat is, i f  
new highway capac i ty  i s  going t o  be necessary, t h e  f e e l i n g  i s  
t h a t  such capac i ty  should be ab le  t o  a l l e v i a t e  f u t u r e  congestion 
by being placed open t o  a l l  users. 

(2) A l t e r n a t i v e  HOV modes o f  t r a n s p o r t  a re  c u r r e n t l y  o r  soon t o  be 
supported i n  t h e  same c o r r i d o r :  such as r a i l  r a p i d  t r a n s l t .  

( 3 )  Bypass lanes f o r  HOVs a t  metered en t r y  ramps are  considered 
s u f f i c i e n t  incentive alone t o  encourage r ideshar ing  growth, and 
t o  be much l e s s  c o s t l y  t o  const ruct .  

( 4 )  Because o f  highway geometrics o r  o the r  phys ica l  c h a r a c t e r i s t i c s  
o f  t h e  highways HOV lane  opera t ion  may be unadvfsable. The 
f o l l o w i n g  fou r  s i t u a t i o n s  are  p a r t i c u l a r l y  re levant :  

(a) It may n o t  be  advisable t o  t r y  t o  conver t  e i t h e r  an 
e x i s t i n g  shoulder lane because t h e  e x i s t i n g  shoulder 15 
t o o  narrow and t h e r e  i s  no room f o r  expansion, o r  because 
t h e r e  are  t o o  many br idge s tan t i ons  t a k l n g  away p a r t  of 
t h e  shoulder a t  f requent  i n te rva l s .  
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( b )  Where reverse commuting i s  q u i t e  heavy, a contraf low lane 
may be considered a safe ty  hazard, 

( c )  Where t h e  lane i s  concurrent f low and non-physical ly 
separatedr t h e  absence o f  roadspace f o r  f requent  p u l l -  
over spots makes both enforcement and accident/breakdown 
clearance t o o  d i f f i c u l t  and cos t l y ,  

(d)  Whore median lane use by HOVs leads t o  excessive t r a f f i c  
weaving problems as HOVs t r y  t o  access and t o  leave t h e  
p r i o r i t i z e d  lanes by c ross ing  through general t r a f f i c .  
I n  such instances ne i the r  phys i ca l l y  separated access/ 
egress o r  s u f f i c i e n t l y  long  s t re tches  o f  highway are 
deemed a v a i l a b l e  t o  a l low HOVs t o  c l e a r  t h e  general 
t r a f f i c  1 anes, 

(5 )  A b e l i e f ,  based on p lanning s tud iesr  t h a t  r ideshar ing  volumes 
would no t  be ra ised t o  t h e  p o i n t  where lane ded ica t ion  t o  HOVs 
would be j u s t i f i e d  on t h e  bas is  o f  lane usage. 

5 .3 .3  

The two major p r o j e c t  abandonments from t h e  seventies, r e s u l t i n g  i n  
c losu re  o f  t h e  sho r t - l i ved  diamond lanes on t h e  Santa Monica Freeway i n  
Los Angeles and on Bostonls Southeast Expressway, were both brought about 
by s t rong adverse p u b l i c  reac t ion  t o  t h e  removal o f  p rev ious ly  ava i l ab le  
highway capacity. O f  t h e  th ree  HOV lane p r o j e c t s  abandoned i n  t h e  
e i g h t i e s #  c losure  has occurred even though t h e  HOV lane was implemented 
as an add i t i on  o f  new roadway capacity, 

The US-l/South D i x i e  Highway p r o j e c t  i n  Miami seems t o  have been 
dropped because o f  i t s  p o t e n t i a l  t o  l i m i t  r i d e r s h i p  on t h e  newly opened 
r a i l  r ap id  t r a n s l t  l i n e  serv ing t h e  same urban co r r i do r .  
Access HOV lane was abandoned a f t e r  one year o f  operat ion when commuter 
demand f o r  more roadspace l e d  t o  t h e  opening o f  t h e  4 lane Du l l es  t o l l  
road. The Garden Sta te  Parkway lane was dropped i n  1982 a f t e r  2 years o f  
operat ion because o f  p u b l i c  reac t ion  t o  i n i t i a l l y  low l e v e l s  o f  lane user 
fue l l ed  by adverse media coverage. 

The Du l l es  

It i s  worth no t i ng  however t h a t  i n  t h e  case o f  South D i x i e  Highway 
i n  Miami t h e  lane was apparently moving tw ice  t h e  number o f  co 
than t h e  adjacent lanes dur ing t h e  a.m. peak hour (see Table 3.11, wh i le  
t h e  10 m i l e  sec t ion  o f  Garden Sta te  Parkway on which t h e  HOV lane was 
abandoned has once again reached overcongestion, i n  j u s t  four  years (as 
it was pred ic ted  t o  do by t h e  New Jersey Department o f  Transpor tat ion) .  

5 .4  CONCLUSIONS: POTENTIAL FOR FUTURE HOV LANE PROJECTS 

The evidence reported above leads us t o  conclude t h a t  t h e  number of  
new HOV lanes introduced dur ing t h e  r e s t  o f  t h i s  century  w i l l  be 
l im i ted ,  because: 
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(1) To ensure success f u t u r e  HOV l ane  p r o j e c t s  w i l l  need t o  be 
1 im i ted  t o  a1 ready heav i l y  congested freeways serv ing  as r a d i a l  
access t o  t h e  major employment centers  i n  our l a r g e s t  c i t i e s ,  
P r i o r i t i z i n g  newly const ructed lances on highways w i t h  i n s u f f i -  
c i e n t  congestion already present w i l l  l ead  t o  adverse p u b l i c  
reac t i on  t o  HOV l ane  i n t roduc t i on r  even though new capaci ty  i s  
being added t h a t  will  benef lh  a l l  commuters us ing t h e  
c o r r  i do r. 

(2) The lack  of a v a i l a b l e  adjacent land  w i l l  prevent t h e  development 
of many otherwise poss ib le  HOV l ane  p r o j e c t s  w i t h i n  our  older, 
more densely organized c i t i e s .  Th is  r e s u l t s  from t h e  need f o r  
an e f f e c t i v e  HOV generat ing lane t o  be e i t h e r  (a1 a r e l a t i v e l y  
long lane, o f  a t  l e a s t  10 m i l e s  I n  length, o r  ( b l  a shor te r  lane 
opera t ing  as  a bypass f o r  a ser ious  t r a f f i c  bott leneck. 
o lde r  c i t i e s  may lack  t h e  a v a i l a b l e  right-of-way adjacent t o  t h e  
cu r ren t  highway, f o r  t h e  distances and s p e c i f i c  sec t ions  o f  r e a l  
es ta te  required. 
a l t e r n a t i v e  s o l u t i o n  here. 

Our 

HOV metered ramp bypass lanes may be an 

( 3 )  The best  chance f o r  a successful HOV generating lane p r o j e c t  i s  
l i k e l y  t o  be i n  already l a r g e  and r a p i d l y  growing c f t i e s  such as 
t h e  18sun-belt't c i t i e s  o f  southern Cal i f o r n i a ,  Texas and F lo r i da :  
where an i n f l u x  o f  new, young res idents  o f f e r s  a pool o f  poten- 
t i a l  r i d e r s  w i t h  no p r e d e f i n e d  t r a v e l  h a b i t s  t o  overcome. 
These s t a t e s  are already among t h e  leaders in HOV l ane  opera- 
t i on ,  and t h i s  ra i ses  t h e  quest ion o f  j u s t  how many add i t i ona l  
highways are  l i k e l y  t o  generate enough demand t o  warrant HOV 
l ane  implementation i n  t h e  near fu ture.  The Texas c i t i e s  o f  
Houston and Da l l as  a re  t h e  most l i k e l y  s i t e s  based on cu r ren t  
evidence, wh i l e  s i g n i f i c a n t  popu la t ion  growth w i l l  probably have 
t o  occur before o ther  F l o r i d a  c i t i e s  fo l l ow  Miam.6 and Orlando's 
HOV l ane  experiments. I n  southern C a l i f o r n i a  San Diego's 
cu r ren t  average commute t r i p  l eng th  i s  r e l a t i v e l y  shor t  for such 
a modern c i t y ;  a cond i t i on  no t  conducive t o  HOV l ane  use, 

(4) The p o s i t l v e  a t t i t u d e  towards r ideshar ing  demonstrated by t h e  
Connecticut S ta te  Department o f  Transpartat ian, and t h e  suc- 
cesses from t h a t  program [see 421, suggests t h a t  demonstrated 
success i n  HOV marketing may rub o f f  onto t h e  p lanning o f  HQV 
f a c i l i t i e s .  
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APPENDIX 

RIDESHARE SUPPORTING HOV LANES CURRENTLY PROPOSED, BEING 
PLANNED OR I N  CONSTRUCTION 

&&,e: The f o l l o w i n g  In format ion i s  as received i n  April-May 1985, mainly 
v i a  telephone fn terv iews w i t h  some follow-up w r i t t e n  documentation. 
P r o j e c t  status may change, and it cannot be assumed t h a t  HOV Lanes w i l l  
r e s u l t  from any o f  those p r o j e c t s  c u r r e n t l y  i n  t h e  planned o r  proposed 
stages, o r  t h a t  i f  subsequently implemented w i l l  t u r n  out  t o  be success- 
f u l .  
under study o r  cons t ruc t i on  a t  t h e  t ime  of i n te rv iew.  The in fo rmat ion  
may be seen as an overview o f  t h e  c u r r e n t  l e v e l  o f  comnlttment t o  HOV 
lane p lanning nationwide. 

P ro jec ts  l i s t e d  are  those which t h e  authors were Informed were 

E u k t  Mileaae 
(Approximate) 

Rt-101, 
Marin Co. 

Rt-92, 
Alameda Co. 

Rt-17 
C lara  Co. 

3 (x2) 

1 

3 

Under con st ruc- 
t i o n  2 median 
HOV lanes t o  
serve San 
Rafael. Loca l  
support f o r  
p ro jec t .  +3CP 
proposed . 
Approach t o  San 
Mateo/Hayward 
Br idge t o l l  
plaza. a.m. 
only. R igh t  HOV 
1 ane proposed 
(cons t ruc t i on  2- 
3 years away 
from s t a r t ,  if 
adopted) +3CP 
proposed. 

CP a.m. peak Santa 
median lane pro- 
posed i n  conjunc- 
t i o n  w i t h  down- 
stream ramp 
meterlng p ro j -  
ec t :  a5 a l t e r -  
n a t i v e  t o  road 
widening. I f  

A- 1 
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Rt-280 ? 9 ( x 2 )  
Santa C lara  Co. 

Rt-80/580 t 

Alameda Co. 
1 t 3  

Rt-24 ? 4 
Contra Costa Co. 

Rt-80 ? 6 
Contra Costa Co. 

adopted lane 
cons t ruc t ion  4 
years o f f .  To 
serve c i t i e s  o f  
Los Gator/ 
Campbell. 

2 median lanesr 
one i n  each d i -  
r ec t i on?  pro-  
posed: making a 
c u r r e n t l y  6 lane 
highway i n t o  8 
lanes. Con- 
s t  r u c t  ion  s t a r t  
pi-op~seci f o r  
1987. CP being 
suggested t o  
FHWA. Estimated 
cos t  $30 m i l l  ion. 

J 

HOV lanes pro- 
posed on western 
approach t o  t h e  
Bay Bridge. 1 
m i l e  i n  a.m. on 
Rlt-580 and 3 
m i les  i n  p.m. on 

proposed bu t  
VP/Bus on ly  a 
p o s s i b i l i t y .  

Rt-80. +3CP 

Westbound ap- 
proach t o  Calde- 
c o t t  Tunnel. 
A1 t e r n a t  1 ng HOV 
and mixed t r a f f i c  
sect ions o f  new 
r i g h t  lane. Pro- 
posed only. May 
not  ge t  l o c a l  
support. +3CP. 

+3CP median lane 
w i t h  b u f f e r  l ane  
belng considered 
for a.m. peak 
opera t i  on on1 y . 
Pro j e@ t no t  
scheduled as  yet. 



A-3 

Lawrence Expressway Shoulder lane HOV 
proposed f o r  peak 
hours on l i m i t e d  
access a r t e r i a l .  
Cur ren t ly  i n  p lan  
preparat ion stage. 

(lomments: CALTRANS ( C a l i f o r n i a  S ta te  Department o f  Transpor tat ion)  has 
t h e  major r e s p o n s i b i l i t y  for  HOV lane p lanning on freeways. The p o l i c y  
i s  n o t  t o  in t roduce HOV l ane  p r o j e c t s  i n t o  areas unless l o c a l  support f o r  
such p r o j e c t s  i s  present. Only t h e  Rt-101 Marin County p ro jec t ,  t h e  
f i r s t  one described i n  t h e  above l i s t ,  i s  c u r r e n t l y  beyond t h e  proposal 
stage. The C i t y  o f  Santa C lara  Transport Agency i s  responsib le  f o r  
prepar ing t h e  p lans f o r  t h e  Lawrence Expressway, as p a r t  o f  i t s  County 
run HOV lane program. 

Santa Fe Drive/  5 t o  6 
US 85, Denver 

North 1-258 
Denver 

11 

1-91, H a r t f o r d  10.2 

A 4 lane a r t e r i a l  
cu r r e n t l  y being 
widened t o  6 
lanes8 w i t h  a 
proposal t o  have 
1 HOV median l ane  
i n  e i t h e r  d i rec-  
t i o n .  Pro jec ted  
opening summer/ 
f a l l  1986. 

Under study s ince 
1981 by Regional 
t ranspor ta t i on  
D i s t r i c t  and 
s t a t e  DOT. 
Radial from CBD 
t o  no r th  f r i n g e  
o f  Denver. Cur- 
r e n t l y  i n  a l t e r -  
na t i ves  ana lys is  
and environmental 
impacts stage. 

Ready f o r  con- 
s t r u c t  i on  b ids8  
but  c o u r t  in junc-  
t i o n  threatened 
by town on route. 
Estimated 6-10 
years away from 
operation. HOV 
lane intended, 
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P-84y H a r t f o r d  11.0 Cur ren t ly  i n  con- 
s t ruc t ion ,  w i t h  
intended diamond 
1 ane. Es t  irnated 
compl e t  i on 12/87. 

omments: P o s i t i v e  a t t i t u d e  t o  r ideshar ing  among s t a t e  plannerss bu t  WOV 
lane p o t e n t i a l  may be l i m i t e d  ou ts ide  H a r t f o r d  region, 

1-4/1-275, Tampa lO.O(part o f  33 m i l e  Planning study i n  
co r  r i dor progress. No 

compl e t  i on date 
given. 

1-10/ 1-95 y 

J acksonvi 1 l e  

I-95$ F o r t  
Lauderdale 

6.0 

27 .o 

Dade/Metrorail 0.25 
In terconnect ion 
Miami 

1-95 Extension 40.0 
and improvements 

1-4 Reconstruction 31.0 
Or1 ando 

Planning study 
completed. No 
f u r t h e r  progress 
reported 

P1 ann i ng study 
completed and 
design study 
begun. Estimated 
study completion 
date 1990. 

Planning study 
completed and 
design study i n  
progress. Bus 
and carpool lane 
t o  r a i l  r ap id  
t r a n s i t  s ta t ion .  
Estimated camp1 e- 
t i o n  date 1990. 

CCF HOV lanes. 
Planned t o  be 
operat ional  about 
1992. N. Dade 
Co. t o  Palm Beach 
6s.  

Reconstruction 
scheduled t o  be 
f u l l y  completed 
i n  1988, bu t  
w i t h  HOV lane 
operat ion sche- 
duled t o  resume 
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1985-88. Del ay 
caused by issue 
o f  lane sa fe ty  
(as  a r e s u l t  of 3 
accidents). 
Median lane w i t h  
1 e f t  1 ane en t ry /  
e x i t  ramps. Bus 
and CP. Express 
buses cur ren t1  y 
use lane. 

-: A l l  o f  t h e  above w i t h  t h e  except ion o f  t h e  l a s t  are p lanning 
p r o j e c t s  on ly  a t  t h i s  stage, w i t h  park and r i d e  and express bus serv ices 
proposed along w i t h  HOV lane p r i o r i t i z a t i o n .  I n  addi t ion,  F l o r i d a  DOT, 
D i v i s i o n  o f  Pub l i c  Transpor ta t ion  Operations, have i d e n t i f i e d  an 11 m i l e  
c o r r i d o r  comprising t h e  San Jose/Hendricks Boulevard sect ions o f  Jackson- 
vi l ’ le  as a p o t e n t i a l  HOV l ane  c o r r i d o r :  along w i t h  11 other  l o c a t i o n s  
across t h e  s t a t e  w i t h  HOV c o r r i d o r  p lanning o r  p o t e n t i a l  i n  temls o f  park 
and r i d e  and express bus se rv i ce  ( i n  Pensacola, Tallahassee, Orlando, 
Tampa, Miami and Ft. Lauderdale). None o f  t h e  above p r o j e c t s  are guaran- 
teed t o  be implemented. 

Br idge No.2, 2.0(x2) 
New Or1 eans 

Marvland 
1-97, Ba l t imore  10.0 

I n  const ruct ion,  2 
new median lanes, 
one each way, 
added t o  e x i s t i n g  
four lanes. These 
new lanes are  t o  
be phys i ca l l y  
separated from 
other  lanes, and 
f o r  t h e  use o f  
+7CP, w i t h  exc l  u- 
s i v e  on and o f f  
ramps accessing an 
1/2 m i l e  b r idge 
l i n k i n g  t h e  eas t  
and west banks o f  
t h e  M iss i ss ipp i  
r i v e r .  

Bus and +3CP Lane 
under cons i de ra- 
t i on .  
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HWy. 12/ 1-394 r 11.0 
S t .  Paul-Minneapol i s  

1-35? St.Pau1- 5 .O 
Minnesota 

l h k d = S Y  

I80/ I95 I Newark 1.0 

HOV lane  t o  be 
brought i n t o  
operat ion dur ing  
5 year construc- 

+2CP. Also 
bypass ramps. To 
begin 1985. 

t i o n  PesiOdr 

HOV lane t o  be 
designed. Physi- 
c a l  1 y separate 
lane. May a l low 
CP/VP. 

Upgrading o f  bus 
on ly  lane t o  ca r ry  
+3CP. Recently 
adver t ised f o r  
cons t ruc t ion  
contract .  

Lhmmmki: 
of New York/New Jersey and t h e  New Jersey DOT. 
e r i n g  a $0.50 t o l l  discount t o  +3CPs cross ing  George Washingtan Bridge. 
Estimated completion i n  1986. Lack o f  phys ica l  capaci ty  i n  e x i s t i n g  
roads i s  l i k e l y  t o  r e s t r i c t  f u t u r e  HOV lane developments. 
developing an HOV screening process t o  a i d  t h e i r  f u t u r e  planning e f f o r t s .  

Agencies invo lved i n  HOV Lane p lanning art? t h e  P o r t  Au tho r i t y  
P o r t  Au tho r i t y  i s  consid- 

N.J. DOT i s  

East S t ree t  5 .O 
Expressway? 
P i  tt sb u rgh 

Texas 

R. L. Thornton 6-7 
Freeway, D a l l  as 

I n  cons t ruc t ionr  
planned opening 
1987 f o r  +3CP. 

Engineering work 

downtown D a l l  as. 
Contraf low lane 
f o r  buses and 
authorized (i.e. 
a f t e r  d r i v e r  
t r a t n i n g )  12-15 
person vanpools i s  
proposed. 

begunr east O f  



A- 7 

LBJ Freeway Loop, 20.0 
D a l l  as 

Longer range p l  an 
(over nex t  s i x  o r  
so years) i s  cur- 
r e n t l y  g i v i n g  con- 
s i d e r a t i o n  t o  (a )  
a 20 f o o t  median 
HOV lane, o r  ( b )  
adding a HOV lane 
t h a t  would be 
e levated f o r  about 
11’3 o f  i t s  length, 
i f  the re  i s  insuf -  
f i c i e n t  room i n  
e x i s t i n g  median 
(b r idge p i l l a r  
problems). L i t t l e  
o r  no per iphera l  
room now ex 1 s t s  
f o r  e x t r a  lane. 
Loop road w i l l  
g i ve  access t o  
o f f  i c e  complexes 
i n  North Dallas. 
Buses and VP only. 

(=omments: 
lane. 
and 2 downtown park and r i d e  l o t s  a re  c u r r e n t l y  served by express bus 
service. Rideshare promotional a c t i v i t i e s  w i l l  s h i f t  t o  DART (Da l las  
Area Rapid T r a n s i t )  w i t h l n  next  two years. 

Safety questions may lead t o  exc lus ion o f  carpools  froni HOV 
Phys i ca l l y  separated lanes are  p re fe r red  f o r  CP use. 7 suburban 

1-10, Katy Fwy. 6.5 
Houston 

The f i r s t  5 m i l e s  
o f  a planned 11.5 
m i l e  median, bar- 
r i e r  separated HOV 
1 ane have been 
operat i onal s i  nce 
Nov. 1984. Rest 
under cons t ruc t  i on  
a t  present. Park 
and r i d e  l o t s  
e x i s t i n g  and more 
proposed, as p a r t  
o f  c o r r i d o r  im- 
p roverrient program. 
+4CP experiment 
begun A p r i l  1985. 
Revers ib le  f o r  
peak flow. Lane 
i s  19.5 f e e t  wide, 
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I-45NI Houston 17.6 

1-45 Gu l f  Fwyr 15.5 
Houston 

B a r r i e r  separated 
19.75 f e e t  wide 
median HOV laner 
t o  replace 
contraflow-cum- 
concurrent f 1 ow 
temporary WOV lane 
i n  use s ince 1979. 
Revers ib le  f o r  
peak flow. Opera- 
t i o n s  t o  begin i n  
stages from 1985- 
1987. Buses and 
VP. 

B a r r i e r  separated 
19.5 f e e t  wide 
median, r e v e r s i b l e  
f low HOV lane. 
Buses and VP. 
Scheduled t o  begin 
i n  phases, i n  Oct. 
1985 - Aug. 1986. 

Cpmments: 
Lanes) are wide enough t o  accommodate a breakdown shoulder over much o f  
t h e i r  length. The rap id  growth i n  o f f i c e  development and associated 
r e s i d e n t i a l  development i n  t h e  reg ion has encouraged t h e  approach. 
A t r u l y  reg ional  system o f  HOVs i s  poss ib le  here. 

The Houston system o f  Transitways o r  AVLfs (Authorized Vehic le  

1-95 Expansion 19 Widening and ex- 
tens ion o f  1-95 
( i .e. Sh i r l ey  
Hwy,) i nc lud ing  
HOV lanes from 
S p r i n g f i e l d  south 
t o  Quantico Creek 
i s  being consid- 
ered f o r  1989-90 
implementation. 
As an i n t e r i m  
s o l u t i o n  t o  t r a f -  
f i c  congestion a 
sho r t  term p lan  
has been proposed 
t h a t  would 
strengthen t h e  
cu r ren t  shoulders 
o f  1-95 f o r  mixed 
t r a f f i c  user w i t h  
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I-SN, Seatt le  

SR-90, S e a t t l  e 

3.5 

SR-405, S e a t t l  e 12.4 

a +4HOV l ane  i n  
t h e  median between 
Woodbridge and 
Spr ing f i e ld .  Con- 
s t r u c t i o n  i s  t o  
begin August 1985, 
completion i n  J u l y  
1986. 

Extensions of t h e  
cu r ren t  1-5 HOV 
l ane  a re  planned 
(a) t o  t h e  no r th  
i n t o  Snohomish 
county (by 19901 
and t o  t h e  south 
from Boeing Access 
Road t o  Mercer S t .  
i n  downtown 
Seatt le. and on 
south o f  t h e  
center  f o r  15 or  
so miles. Addi- 
t i o n a l  ramp 
meter ing a l so  t o  
be added .In near 
f u t  u re. 

Moni to r ing  o f  
t r a f f i c  v i a  one 
c losed c i r c u i t  
t e l  ev i s i  on camera 
on t h e  Eas t  
Channel Brldge, t o  
assess n e e d  f o r  
planned 1988 t o  
1992 opening o f  
HOV lane f o r  Buses 
and +3CP. East- 
West Fwy. feeds 
d i r e c t l y  i n t o  
S e a t t l e  CBD. Ramp 
metered bypasses 
would be used. 

HOV lane planned 
f o r  Buses and +3CP 
f o r  phased opening 
1985 t o  1991. 



A-10 

SR-522, S e a t t l e  3.3 Southbound (a.m.) 
t r a f f i c  only.  
Planned opening i n  
1988 

-: 
reg iona l  HOV l a n e  p l a n  for t h e  S e a t t l e  arear w i t h  some 60 m i l e s  o f  HOV 
1 ane t rea tment  p l  anned. 

The Washington S t a t e  Department o f  Transpor ta t ion  has a t r u l y  



ORNL/TM-9847 

INTERNAL DISTRIBUTION 

1 .  
2-3 e 

4. 
5. 
6. 
7. 

13. 
14 . 
15 . 
aiz. 

M a r i l y n  A. Brown 
Center f o r  Energy and 
Envi ronmental I n f o r m a t i o n  
R ,  M. Davis 
S. D. F loyd  
R. J. F r i a r  
W. Fu lkerson 
0. L. Greene 
E. L, H i l l sman 
M. C, Holcomb 
R. B. Honed 

16 . 
17. 
18. 
19 . 
20. 
21. 
22 .  

23-24. 
25 . 
26 . 

27-28. 
29. 

Q, W. Jones 
R, Lee 
F. C. Maienschein 
L. McCold 
6 .  E, Peterson 
R. Be Shel ton 
J. Sorensen 
Cent ra l  Research L i b r a r y  
Document Reference Sect ion 
Labora tory  Records 
Labora tory  Records - RC 
ORNL Patent  O f f  i ce 

EXTERNAL DISTRIBUTION 

30 . 
31 . 
32 . 
33 . 
34 . 

35-46 a 

4749 . 
50-173. 
174-200. 

Off ice  o f  A s s i s t a n t  Manager f o r  Energy Research and 
Devel opment , Department o f  Energy, Oak R i  dye Operat ions 
O f f i c e ,  Oak Ridge, TN 37831. 
S .  Malcolm G i  11 i s ,  Professor,  Pub1 i c Pol i c y  and Economics, 
Duke U n i v e r s i t y ,  4875 Duke Sta t ion ,  Durham, NC 27706. 
F r i t z  R. Kalhammer, Vice Pres ident ,  E l e c t r i c  Power Research 
I n s t i t u t e ,  Post O f f i c e  Box 10412, Palo A l to ,  CA 94303. 
Roger E. Kasperson, Professor  o f  Government and Geography, 
Graduate School o f  Geography, C1 a r k  U n i v e r s i t y ,  Worcester, 
MA 01610. 
M a r t i n  Lessen, Consu l t ing  Engineer, 12 Country Club Dr ive,  
Rochester, NY 14618, 
P a t r i c k  Sutton, O f f i c e  o f  T r a n s p o r t a t i o n  Systems, Oepartment o f  
Energy, CE-131, For l -estal  Bui 1 d i  rig, Room 5G-056, 1000 
Independence Avenue, Sew.,  Washi ngton , DC 
Fred Westbrook, Camden Corporat ion,  1495 Chain Br idge Road, 
S u i t e  300, McLean, VA 22101. 
T r a n s p o r t a t i o n  Group D i s t r i b u t i o n ,  Energy D i v i s i o n .  
Technical  I n f o r m a t i o n  Center, P.O. Box 62, Oak Ridge, TN 
37831 . 

20585 . 


