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This study excrnlnes the grONlng traffic congestion problen on urban freeNay 

systens and haN ca I I forn I a law enforcenent w I I I manage response to energency 

Incidents by the year 2000. In order to logically present the data and study 

findings, the report Is divided Into five major parts, plus a final part for 

appendixes. 

Part - Introduction 

The study's Issue question, "HaN Will california Law Enforcenent Effectively 

Respond To 8nergenc I es On Congested Urban Free.vays By The Year 20007", Is 

presented a long with a discuss Ion of the I I terature rev I eN assoc I ated with 

th I s study. The scope and I 1m I tat Ions of the study are a I so def I ned. The 

fol IONlng adverse consequences of traffic delays on society are presented: 

1. I ncreased response times by f! re suppress Ion per sonne I and equ I pnent . 

2. Increased r~ponse times by energency medical service providers. 

3. De I ayed law enforcenent response to energenc I es. 

4. Decreased enp loyee product I v I ty . 

5. Delayed delIvery Of needed supplies and equlpnent. 

6. Increased pollution and Its attendant health risks . 



part I I - Futures Study 

The pr lmary I ssue quest Ion I s further structured by I dent I f I cat Ion of the 

fol lowing sub-Issues: 

1. What methods wi I I law enforcement deparbients employ to expeditiously 

transport resources to freeway emergency Incidents? 

2. HaN w I I I future freeway des I gns Impact I aw enforcement emergency 

service response time? 

Sign I f I cant trends and events that w I I I shape the future, as we I I as the 

alternative response strategies are Identified. In addition, the effects of 

these trends and events on each other are analyzed and three possible future 

scenarios are developed. The forecasts derived from this effort Include: 

1. Traffic volumes on freeways wi I I Increase. 

2. Vehicle registration In california wi I I Increase. 

3. The cost of new transportation system facl I Itles wi I I Increase . 

4. Vehicle pollution levels wi I I Increase. 

5. Public Interest In mass transit alternatives wi II not be high enough 

to reduce freeway congest Ion. 

part I I I - StrategiC Management plan 

A strateg I c management p I an I s presented wh I ch Incorporates five I nd I v I dua I 

strateg I es that w I I I ass I st In reduc I ng response times to emergenc I es. The 

strategies are: 

1. Deve I op a pub I I c educat Ion progrcm descr I b I n9 recaT1l1ended act Ions 

when confronted with freeway lane-blocking Incidents. 

2. Deve I op an Integrated tra ff I c management system to electron I ca I I Y 

monitor and route traffic. 

3. Assure future freeways Include paved areas adjacent to traffic lanes 

for lane-clearlng operations during emergencies. 
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4. Create spec I a I I zed emergency response un I ts that are prepos f t loned 

along urban freeways for rapid emergency response. 

5. Increase the utilization of motorcycles as Initial response vehicles 

during high congestion periods. 

Part IY - Transition Management Plan 

In order to successfully Implement the strategic plan, a transition management 

plan Is developed. It Includes a discussion of the roles, responslbl I Itles, 

and commitment necessary of all the key players concerned with the 

Imp I ementat Ion of the proposed strateg I es. The actua I management structure 

proposed to Implement the strategies Involves a canblnatlon project manager 

and advisory team approach. 

Part y - fyture Impllcatlona 

A sU'11T'lary of the conc I us Ions and five recallilended strateg I es I s presented. 

Areas of further app I I cat Ion of the study's find I ngs and future add I tiona I 

study are also Included. 

III 
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Epigraph 

Every start upon an untrodden path Is a venture which 
on I yin unusua I c I rCLmstances loaks sens I b I e and 
likely to be successful. 

- Albert Schweitzer 

Iv 
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Section I; Background 

The Problem In General 

Since the I nvent Ion of the autanob I I e I n the I ate 1800' s., Amer I ca ' s th i rst for 

a wide variety of vehicles and a transportation system that can take people 

anywhere has gro-'JD rap I d I Y . As the !TOst popu laus state I n the Nat Ion, 

ca I I forn I a has been no except Ion and today, accord I ng to the Department of 

~tor Veh I c I es and the Department of Transportat Ion, it boasts a veh I c I e 

population of 23,158;8571 and 162,562 mIles of roadWay.2 These Indicators of 

the size of california's transportation system are Incredible and are grOWing 

rapidly. For example, california's vehicle population has grown approximately 

180 percent between 1960 and 1988, and a closer examination of traffic volumes 

reveals a high concentration of vehicles and travel within urban cltles.3 

For the purpose of this discussion, urban areas can be defined as population 

4 centers of 50,000 or !TOre people. Within california, the two largest urban 

centers are l~os Ange I es and the San Franc I sec Bay Area. The roadWay danands 

I n these areas appear to be grONI ng at a much greater rate than I n other 

places. ThIs Is due to Increases In the general population and workforce. 

These transportation systems are approaching maximum lane capacity and 

possible gridlock. Gridlock results when traffic volumes exceed lane capacity 

and when accidents or other Incidents block lanes. 

I n an effort to keep pace wi th these grONI ng transportat Ion demands, the 

hlgt?Nay systen Is undergoing a major reconstruction effort desIgned to add 

lane capacity within the boundaries of exIsting state-owned rlght-of~ay 

property. To accanp I Ish th Is. ex I st I ng center d I v I der and paved right-hand 
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shoulder areas are being converted to ful I use traffic lanes. This eliminates 

a I I ava I I ab I e energency stopp I ng or energency veh I c I e access locat Ions for 

highWay patrol, ambulance, fire and tONing vehicles. 

On an urban freeway. It Is estimated that every minute of lane blockage 

resu I ts I n 5 minutes of de I ay t I me. 5 Consequent I y, on I y qu I ck response to 

freeway I nc I dents by energency serv I ce prov I ders can min I m I ze de lays. These 

delays result In adverse Impacts on our society. Same of these Include the 

follcwlng: 

o Increased response times by fire suppression personnel and eqUipment, 

resulting In Increased property loss due to delayed containment of 

fires. 

o Increased response times by anergency medical service providers, 

reducing their ability to save lives and minimize long-term adverse 

effects fran InJu/"les and Illnesses. 

o Delayed law enforcement response to energencles, resulting In longer 

.delays In providing services, such as clearing the road. 

o Decreased S1lJ loyee product I v I ty resu I t I ng f ran lengthened ccmnute 

t lmas to work. 

o De I ayed de I I very of needed supp I I es and equ I Dnent to bus I nesses , 

residences, and ~ubl Ic Institutions. 

o Increased pollution and Its attendant health risks by vehicles 

standing Idle for long periods of time In traffic. 

The managenent of the freeway systems In california Is a dual responsibility 

of the ca I I forn I a HighWay Patro I (OiP) and the ca I I forn I a Department of 

iransportat Ion (ca, trans) • The pr lmary respons I b I I I ty of ca I trans I s the 

- 3 -
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design, construction, and maintenance of the system. The CHP's primary role 

Is to assure the safe and efficient movement of people and property on the 

system. This Includes, but Is not limited to, traffic law enforcenent, 

ace I dent I nvest I gat lon, and renova I of congest I on·--caus I ng Imped lments. 

Successfu I accanp I I stment of these tasks requ I res exped I t Il1US response to 

traffic Incidents. 

The most frequent cause of lane blockages has historically been traffic 

ace I dents. For ex~ Ie, I n the SOUtheastern part of the San Franc I sco Bay 

Area (AIMlSda COUnty), the CHP averages apprOXimately 264 accidents 

I nvest I gated per month on the freeNay system. Based on a rev I eN of CHP 

ace I dents over severa I year's, the vast major I ty of these genera I I Y occur 

during the major peak traffic periods of the day (6-9 a.m. and 3-6 p.m.).6 

In sunnary, gridlock and other types of excessive delays will have a 

substantial negatlvt:' effect upon our socloeconanlc system. Given the nature 

and dynamics of this problem, what future state might be enVisioned with 

conservative estimates of a worsening transportation environment? 

Section 2; Issue 

The objective of this research project Is to examine future system demands In 

urban areas and the I r poss I b I e consequences upon emergency response. Based on 

these find I ngs. th I s paper spec I fica I I Y proposes to answer the quest lon, "HaN 

W I I I ca i I forn I a Law Enforcement Respond to Emergenc I es On Urban Freeways By 

the Year 2OC)()?" 

- 4 -
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Section 3; Scooe and Limitations 

• Although the Issue of future traffic demands and their Impact on our SOCiety 

I s an area of nat I ona I concern and app I I cab I I I ty , I ntend to focus upon 

california's urban transportation systen. have se I ected th I s approach 

because california Is the most populous state and be I I eve I t has 

hi stor I ca I I y I ed the Nat Ion I n the gro.vth of Its transportat Ion systens. 

Further, urban freeNay systens are the most likely to experience the major 

consequences of transportation systen gro.vth. The main focus of this study Is 

the Identification of operational strategies that law enforcement might 

employ, In the future, to facl I I tate response to Incidents on hlghly-congested 

urban free.vays. I tis recogn I zed that there wi I I be other soc I a I and/or 

legislative remedies attempted by government as wei I . 

• Section 4; Use of Study 

It Is expected that the results of this study will enhance the ability of al I 

law enforcement departments having traffic management responslbl I Itles to deal 

with future transportat Ion needs. In addition, this study might provide 

Information about the future to enable local law enforcement agencies to 

develop their ONn strategiC plans to cope with their grONlng transportation 

systans. 

Section 5; Literature Reylew 

A wide variety of literature was reviewed during the research portion of this • 
- 5 -
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study. The literature Included studies prepared at the Federal, State and 

local levels, goverrment menoranda, news articles, and previous Connand 

COl lege papers. None of the available literature provided potential solutions 

to the Issue of this stUdy. These studies did, hoWever, provIde InformatIon 

to assIst In predicting the future demands on the transportation system and 

the consequences of heightened traffic congestion upon our society. 

With regar'd to the quest Ion of whetl1er or not highway use demand or congest Ion 

wi I I Increase by the year 2000, there was overwhelming affIrmative consensus. 

For example. a 1989 United States General Aocountlng Office report on traffic 

congest Ion stated " ... transportat Ion experts genera I I y agree that tra ff I c 

congestIon Is an escalatIng problem . .,7 In addItIon, the InstItute of 

Transportation Engineers also concluded In their study on the future of urban 

traffic that: "Urban congestion Is a current and worsening problem of 

s Ignl f lcant dImensIon. ,,8 Finally. the Issue of I ncreasl ng traff Ic congest Ion 

In the future, especially for california, can be summarized by the fol lOWing 

statement by the cal !fornla Assembly Office of Research (AOR) In 1988: 

The warning signs on our road to the 21st century are everywhere. 
Traffic delay In our central cities, suburbs and rural areas Is 
expected W Increase eight to 11 percent each year through the 
year 2000. 

The AOR study also stated: 

Th I s stagger I ng growth I n congest Ion and de I ay I n large 
metropolItan areas Is borne out by state fIgures which IndIcate 
that traffic congestIon In the Bay Area grew 25 percent per year 
from 1982 to 1984 and In Los Angeles "by 15 percent annually during 
the same perIod. projectlonm for the future IndIcate that 
congest Ion w I I I on I y get worse . 

A key factor highlighted In the literature was that the major consequences of 

Increased congestion will be gecmetrlcally escalating periods of delay. 

- 6 -



Accord I ng to a ca I trans study In 1989 ent I tied, Trends Affect I ng ca I trans, 

population wi I I Increase at a 2 percent per year rate, vehlcleml les traveled ~ 
(VMT) wi I I Increase at a 5 percent rate, and delay time wi I I Increase at a 15 

percent rate. 11 

Th I s conc I us Ion was supported and expanded upon by the U. S. Department of 

Transportat Ion I nits study ent I tied, Mev I ng Amer I ca - New Direct Ions. New 

Opportunities, which stated: 

Transportation touches the lives of al I Americans-It affects their 
economic wei I-being, their safety, their I Inks to other people and 
other p I aces, the qua I I ty of the i r env I ronnent , the I r access to 
education and cultural activities, and their security at home and 
abroad. When transportat Ion does not work we I I, I t can be a 
source of great personal frustration and economic loss. Safe and 

~ efficient transportation, by contrast, sup~rts the freedan and 
opportunity Americans have always cherished. 

Sect Ion 6; SlJlTOary 

In sUT1T1ary, a I I the sources rev I ewed conf I rmed that I ncreas I ng congest Ion w I I I 

occur In the future and longer delays will result. The effects of both wi I I 

be extranely crucial to America's future quality of life. This Is a major 

soc I a I and econom I c prob I Em. Law enforcanent' s ab I I I ty to qu I ck I y respond to 

anergenc I es In high I y-congested urban transportat Ion systans w I I r be 

critically Important to the future wei I-being of our Nation. 

It Is my Intent to conduct a futures study next In order to obtain a clearer 

vision of how the transportation system wi I I look throughout the next decade. 

Development of significant events and trends that wi I I Impact on the Issue of 

this project wi I I be necessary key elanents of the futures study. 

- 7 -
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Section 1; Issue and Sub-Issues 

Issue 

Hew can cal'lfornla law enforcanent effectively respond to anergencles on 

congested urban freeways by the year 2ooo? 

Sub-Issues 

1. What methods w I I I law enforcanent departments enp loy to exped I t I ous I y 

transport resources to freeway anergency Incidents? 

2. Hew w I I I future freeway des I gns Impact on law enforcanent anergency 

service response time? 

Section 2; Sub-Issue Selection Criteria 

A I though many sub-I ssues cou I d be I dent I f I f..."Ci I n a study of th I s Issue, 

selected these two because they most directly addressed the key variables of 

the Issue. 

Because thE.' focus Is upon law enforCEment operational Issues, other applicable 

I ssues such as veh I c I e types, dr I ver" prof I I es of freeway users, I eg I s I at Ion 

related to Ct)ntroll Ing freeway systems, and major funding mechanisms wi I I not 

be included as an area of study In this report . 
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$ect Ion 3; Qoerat I ona I I Y pef I ned COncepts 

• In an effort to assure a common understanding of the key concepts contained In 

this study, the fol IONlng definitions are prOVided for the terms I use: 

o Law Enforcement - A law enforcement agency with traffic management 

responsibilities on freeway systems. 

o Response Time - The period of time It takes for a law enforcement 

off Icer to arr Ive at the scene of an emergency 

Incident after the agency has received 

notification. 

o Refuge Area - Paved areas adjacent to freeway traffic lanes of 

sufficient width to stop and park vehicles during • 
emergencies or enforcement stops, Including both 

center dividers and right-hand shoulders, 

o A.D.T. - Annual Average Dally Traffic (ADT) Is the total 

traffic volume for the year, on a specific 

section of roadWay, divided by 365 days. 

o Bnergency I nc I dent - An unp I anned event that negat I ve I y Impacts. the 

efficient flON of traffic on a freeway. These 

Include such Incidents as disabled vehicles, 

traffic aCCidents, spll led loads, fires, and 

med I ca I emergenc I es . • 
- 10 -
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a Incident Management - The coordination of the efforts of personnel In 

Identifying, verifying and clearing Incidents. 

a Congestlon-

a Grldlock-

o Freeway-

A condition caused by an Increase In the number 

of vehicles attenptlng to use a roadNay beyond 

the ab I I I ty of the roadNay to carry the 

add I t lana I va I une. Congest Ion can a I so resu I t 

fran reduced speeds of traff Ic on a roadNay. 

A condition on a roadNay that occurs when traffic 

va I une exceeds roadway capac I ty to such a 

degree that traffic cannot move. 

A d I v I ded hi ghNay for through traff Ic with fu I I 

contro I of access and with a I I cross I ngs 

separated. 

section 4; Qata Interpretation 

In the data gathering and analysis portion of this project a nunber of 

techn I ques were used to study the genera I I ssue and re I ated sub-I ssues. 

First, background Information and future projections were obtained through 

Interviews and a Mbdlfled Conventional Delphi. The Individuals used In these 

processes (see Appendix A) were provided with advanced project objectives and 

questions prior to the personal Interviews (see Appendix B) . 
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The participants Identified several trends and events that might Impact on the 

Issue (see Append I xes C and D). A I I of thf3 trends and events were def I ned for 

clarity prior to foIION-UP discussions with a group of panel participants. 

The panel rank ordered and selected the 5 most Important trends and 6 events. 

A Trend Screen I ng Tab I e (Append I x E) was ut I I I zed I n the se I ect Ion process. 

The events were rank ordered based on the order of greatest possible Impact 

and I Ikel I hood of occurrence. The highest were selected for further analysis. 

Selected Trends 

Trend *, - Traffic Volumes On FreewaYS 

The number of vehicles uSing the freeway system at various times of the day 

w I I I be an Important I nd I cator of potent I a I congest Ion prob I ens. and the 

number of emergency Incidents (I.e. aCCidents, disabled vehicles) that might 

be expected. 

Trend *2 - NUmber of Registered Vehicles In Gal Ifornla 

The nLJTt)er of registered vehicles In call fornla can reveal future denand on 

the freeway system. An Increase In vehicles may be a strong Indicator that 

mass transit systems are not favorably Impacting future congestion. A dec I Ine 

In registrations may Indicate a dec I Ine In future congestion. 
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Trend tG - Cost of New Transportation System Facl I Itles 

Th I s trend w I I I ref I ect the cost of bu I I ding neN highways or mod I fy I ng 

existing ones. If costs rise. less Improvements can be made and vice-versa. 

HaN we I I an expanded highway systen can effect I ve I y min 1m I ze congest Ion and 

de I ay I s dependent upon haN nuch the Department of Transportat Ion can 

accanpllsh with available funding. 

Trend t4 - Pollution Leyels 

HeEl I th hazards posed by po I I ut Ion of a I I types I s a grow I ng concern. I f 

vehl~le enlsslons Increase to a level posing unacceptable health risks. then 

strict controls on travel may occur . 

Trend ~5 - Public Interest In New Transportation Alternatlyes 

The trend relates to the public's attitude toward the use of other 

transportat Ion methods. such as mass trans I t systems. I f the public moves 

more toward mass transit, then the free.vay systen will experience same level 

of congestion rei lef. 

Se I ected Events 

Eyent ~1 - Middle East War causes Gas price Increase 

If a war starts In the 01 I-rich middle east. then 01 I supplies may be reduced 

signifIcantly to the United States. An event such as this would result In 
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higher gas pr I ces and less fue I . The consequences wou I d be nunerous, 

I nc I ud I ng reduced trave I by car and expanded ut I I I zat Ion of mass trans I t 

systans. 

Event *2 - A Malor Earthquake Destroys PortIons of EreewQy System 

If a major earthquake occurs In a major urban city In california, the damage 

to major freeway systans could be monunental and long-lasting. Travel methods 

and patterns could significantly change Instantly. 

Event *3 - EPA Restricts Trayel Due to High pollution Leyels 

If vehicle emissions rise to a level that poses significant health concerns, 

then regu 12ltory or I eg I s I at I ve act Ion may be taken to I 1m It veh I c I e usage. An 

event such as this could have a definite effect on future congestion. 

Event t4 - Mass Transit Systems Are Expanded 

If mass tranSit systans expand their routes and stations, they will Increase 

r I dersh I p. Th I s w I I I have a pos I t I ve ef feet on future ef forts to reduce 

traffic congestion on freeway systems. 

Event to - Integrated Traffic Management Systems Are Significantly Instituted 

In the future, new technology utilizing such equipment as computers, traffic 

sensors, visual display boards, remote-controlled traffic lane delineators, 

and the like, may dnmatlcally Impact traffic and the danands upon law 

enforcement officers. 
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Eyent t6 - Gridlock Occurs On Urban FreewaY Systems 

If traffic volures grON to exceed lane capacity, traffic may becane so 

congested I t cannot move. Shou I d til'll s occur, the movenent of anergency 

vehicles on the highway may became virtually Impossible. 

After the trends and events were se I ected and reduced to the five most 

Important, a group of panel members were asked to forecast the future of each 

of the trends and events. Their forecast focused on the panel's best estimate 

of haN the I eve I of each trend might change and what . the probab I I I ty of 

occurrence of each event might be throughout the next ten years . 

Trends 

The fol IONlng are the results of the trend forecasts. Each trend was charted 

and discussed Individually and then CCJ11)ared to an assuned level of 100 today. 

The panel members estimated the level of the trend as foiIONS: 

o What It was five years ago. 

o Where It "w I I I be" (nan I na I forecast) In five and ten years fran now. 

o Where It "should be" (normative forecast) In five. and ten years fran 

ncJN. 

These est lmates were based on the expectat Ion that events and other factors 

evolved the way the panel members wanted (see Append~x F). The median value 

of the groups estimates are found In figures 1 to 5. 
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Irend ., (Ill - Irafflc volumes On Freeways 

• Ira ff I c vo I une on urban freeways has stead I I Y Increased. Since 1985, the 

growth trend has been approximatelY 25 percent and conservative Simple 

extrapolation suggests that this figure might Increase by 75 percent by 2000. 

Properly designed and Implemented policies/procedures should strive to 

maintain traffic volumes at today's level (See Figure 1). 
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Trend *2 (T2) - f'.UnbeC Of Registered vehicles In california 

The m.rnber of registered vehicles In california is proJected to continue Its 

IncreaSing trend through the year 2000. The antiCipated growth Is expected to 

be approx lmately 50 percent more than today. Th I s trend needs to be s lowed as 

more registered vehicles translates to ITX)re voll..me. Slowing growth to not more 

than 25 percent by 2000 wi I I help control congestion (See Figure 2). 
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Trend *3 {T31 - Cost Of New Transportation System Fac! I Itles 

• The cost of developing new transportation related facl I Itles has always been 

high and w I I I cont I nue to I ncrease at a high rate through the year 2000. 

current trend projections suggest a 100 percent Increase In costs. The cost 

of needed new construct Ion. as we I I as necessary rna I ntenance to ex I st I ng 

facl I Itles should be restricted to a growth level of not more than 75 percent 

(See Figure 3). 
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Trend t4 (T41 - Pollution Leyels 

• Air pollution In high quantities poses significant health hazards. VehIcle 

emissions contribute significantly to this problem. Trend projections suggest 

an I ncrease by another 50 percent by 2000. Increased awareness and concern 

for pub I I c hea I th shoU I d foster efforts that might I ead to a 50 percent 

reduction (See Figure 4). 
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Trend to (T5) - Public Interest In New Transportation Alternatlye~ 

• Due to Increasing congestion. there has been a steady growth In the interest 

of the pub I I c for a I ternat I ve trave I systans; espec I a I I Y carmut I ng to work. 

Whi Ie the level of interest trend is expected to grow 100 percent by 2000, it 

should be at least 200 percent by 1995 If there is to be a positive major 

Impact (See Figure 5). 
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Events 

The six selected events were examined by the panel and a group consensus was 

used to determ I ne the first year that the probab I I I ty of occurrence might 

exceed zero (Interval probabl Ilty) and the actual probabl I Ity of the 

occurrence of the event by the years 1995 and 2000 (cumulative probability). 

A scale of 0 to 100 was used In this effort. 

In addition, the panel was also asked to forecast the Impact upon the Issue, 

Managing 8nergeocy Response On Urban FreewaYS In california By The Year 2000 -

A Law EnforCement persPectlye. Specifically, they were asked to determine If 

the Impact would be positive or negative and hON strong on a scale of 0-10 

(See Append I x G) . 

Eyent .1 (E1) - Middle East War causes Gas price Increase 

The M:>d I fled Convent I ona I Deph I Group I dent I fled th I s event pr lor to the 

occurrence of the IraQI-Kuwalt War In the Middle East. The group felt that a 

major, long-term war would adversely affect 01 I supplies and significantly 

Increase gaso I I ne pr Ices. I f an event such as th I s endures for an extended 

per I cd. the pub I I c w I I I be encouraged to turn to other modes of 

transportat Ion. to reduce congest Ion. Th I s event w I I I make convent I ona I 

anergency response methods eas I er . The group rated the pes I t I ve Impact of 

this event on the Issue as a to . 
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Eyent f2 (E2l - A Malor Earthquake Destroys portions Of Freeway 

• ., 
Several times throughoUt recent history, california freeways have been struck 

by major earthquakes. The last one occurred In the San Francisco Bay Area on 

October 17, 1989. The results were catastrophic to several highways, 

I nc I ud I ng tot a I structure co I I apse. The group fe I t we have a 50 percent 

chance of another simi lar occurrence within 5 years and a 60 percent chance by 

2000. If this occurs again, It wi I I have a high negative Impact level of 8 on 

the Issue. Th I sis because reduced roadways and I ane capac I ty , a long with 

continuing traffic volumes wi II result In Increased congestion. Consequently, 

emergency response wi I I be more difficult In many locations. 

Event *3 (E31 - EPA Restricts Travel Due to High POllution Leyels 

Po I I ut Ion I eve I s are pos I ng Increased hea I th concerns each year. When they • 
reach a level of Intolerable risk, the government may Institute measures to 

reduce traffic volume, such as mandatory carpools or restricted hoUrs/days of 

vehicle operation. Such actions have a 20 percent chance of occurrence within 

5 years and a 25 percent chance by 2000. If they do occur, the group believes 

It will have a high positive 7 Impact on the Issue, as It will result In 

reduced congest Ion. 

Event ~ (E4l - Mass Transit Systems Are Significantly Expanded 

Mass transit systems have long been thoUght of as a critical element of any 

freeway congestion relief plan. To date, In my ()pInion, mass tranSit has not 

had a sign I f I cant ef fect upon reduc I ng congest Ion. This Is due to limited • 
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rout I ng and board I ng stat Ions. The group fe I t that there was a 70 percent 

chance of a sign I f I cant systan expans Ion that cou I d I ead to I ncreased mass 

transit use by 1995, and a 90 percent chance by 2000. Because such an event 

would result In less vehicular travel on free.vays during peak carmute 

periods, the group thought this event would have a moderately high positive 

Impact of S. 

~ent *5 (E5l - Integrated Traffic Management Systems Are Instituted 

Integrated traffic managanent systans Involve the use of such new technology 

as advanced CO'J'1)uters, ranote-contro I led, changeab I e message boards, lane 

sensors, and video cameras. This equlpnent, linked to central traffic 

operations centers, can monitor traffic and expeditiOUSly reroute vehicles as 

needed. The chances of this consolidated systan being operational within 5 

years I s proJected to be 80 percent. By 2000, I t has a 100 percent chance of 

occurrence. Because traffic can be monitored at all times, Incidents will be 

detected Immediately and anergency equlpnent can be deployed by the quickest 

available routing. An event like this wll I have a positive Impact level of 7 

on the Issue. 

Eyent t6 (ES) - GrldlQCk Occurs On Urban freewaY Systems 

Gr I d I ock can occur whenever tra ff I c va I una exceeds I ane capac I ty or when an 

ace I dent or other I ane-b lock I ng event occurs. A I thoUgh there have been 

per lods of heavy congest Ion and manentary gr I d lock, ma Jar gr I d lock has not 

occurred. The group felt, based on past and present trends, that this event 

has a 70 percent chance of occurrence by 1995, and a 75 percent chance by 
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2000. The Impact Is believed to be a highly negative one at a level of 9. If 

this occurs, transportation by any motor vehicle, Including emergency 

veh I c I es, Yi I I I be very d I ff I cu It. 

Section 6; Cross-Impact Analysis 

Follewlng the Identification of the five trends and six events of most 

significance to the Issue, a Cross-Impact Matrix Evaluation was prepared (See 

AppendIx H). The follewlng Is an analysis of the data contained In the 

Matrix. The Impact of an event on another event can eIther Increase, 

decrease, or have no effect on the probability of the event occurrence. The 

Impact of an event on a trend can affect the strength and lor direction of the 

trend. 

Events On Events (I:>robab I I I ty Changes) 

1. If a mIddle east war gauses a gas price Increase (El) then; 

o A major earthquake (E2) wll I have no change. 

o EPA restr lets travel (E3) will decrease fran 25 percent to 12 1/2 

percent. 

o Mass transit system expansion (E4) will Increase fram 90 percent to 112 

1/2 percent. 

o Integrated traffic management systems (E5) wi!! have no change. 

o Gridlock (E6) wi!! decrease fram 75 percent to 47 1/2 percent. 
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2. If a malor earthquake destroys portions of the freewaY system (E2) then; 

o A middle east war (El) wi I I have no change. 

o EPA restricts travel (E3) wi I I have no change. 

o Mass transit system expansion (E4) wi I I Increase from 90 percent to 112 

1/2 percent. 

o Integrated traff Ic managenent systems (E5) wi II Increase from 100 

percent to 105 percent. 

o Gridlock (E6) wi I I Increase from 75 percent to 97 112 percent. 

3. If the EPA restricts vehicles on freeways due to high pollution leyels 

(E3l then; 

o A middle east war (E1) will have no change . 

o A major earthquake (E2) wi I I have no change. 

o Mass transit system expansion (E4) wi I I Increase from 90 percent to 135 

percent. 

o Integrated traffic manag8llent systems (E5) wi I I have no change. 

o Gridlock (E6) will Increase fran 75 percent to 112 1/2 percent. 

4. If mass transit systems are significantly expanded (E4l then; 

o A middle east war (E1) wi I I decrease from 100 percent to 90 percent. 

o A major earthquake (E2) will have no change. 

o EPA restr Icts travel (E3) will decrease fran 25 percent to 18 3/4 

percent . 
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o Integrated traff Ic managanent systens (E5) will decrease fran 100 

percent to 95 percent. • o Gridlock (ES) wi I I decrease fran 75 percent to 37 1/2 percent. 

5. If Integrated traffic management systems Qre Instituted (E5l then; 

o A middle east war (E1) will have no change. 

o A major earthquake (E2) will have no chQnge. 

o EPA restr Icts travel (E3) will decrease fran 25 percent to 23 3/4 

percent. 

o Mass transit system expansion (E4) will decrease fran 90 percent to 

85 1/2 percent. 

o Gridlock (ES) will decrease from 75 percent to 52 1/2 percent. 

S. If gridlock occurs on urban freewaY systems (ESl then; • 
o A mldd Ie east war (El) will have no change. 

o A major earthquake (E2) wi I I have no change. 

o EPA restricts travel (E3) will Increase fran 25 percent to 37 1/2 

percent. 

o Mass tranSit system expansion (E4) wi I I Increase from 90 percent to 135 

percent. 

o Integrat.ed traffic managanent systems (E5) will Increase fran 100 

percent to 170 percent. 

• 
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~nts On Irends (Amount of Direct Impact) 

1. If a middle east war causes a gas price Increase (El) then; 

o IraH Ic volures (I1) will decr~ by 10 percent. 

o Number of registered vehicles (I2) wi I I decrease by 10 percent. 

o Cost of new transportation system facl I Itles (I3) wi I I have no change. 

o Pollution levels (I4) wi I I decrease by 10 percent. 

o Public Inter~st In new transportation alternatives (I5) wll I Increase 

by 25 percent. 

2. If a malor earthquake destroys portions of the freeway system (E2) then; 

• o Irafflc volumes (Il) will have no change . 

o Number of reg I stered veh I c I es (I2) w I I I have no change. 

o Cost of new transportat Ion system fac I I I ties (I3) w I I I I ncrease by 

25 percent. 

o Pollution levels (I4) wi I I have no change. 

o Public Interest In new transportation alternatives (I5) will Increase 

by 30 percent. 

3. If EPA restricts trayel due to high pollution leyels (E3) then; 

o Irafflc volures (Il) wll I Increase by 25 percent. 

o Number of reg I stered veh I c I es (I2) w I I I I ncrea~ by 25 percent. 

o Cost of new transportation system facl I Itles (I3) wi I I have no change . 

• o Pollution levels Cf4) will decrease by 25 percent. 
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o PUblic Interest In new transportation alternatives (T5) wi I I Increase 

by 40 percent. 

4. If mass transit systems are significantly expanded (E4) then; 

o Traffic volumes (T1) wi I I decrease by 10 percent. 

o Number of registered vehicles (T2) wi I I decrease by 10 percent. 

o Cost of new transportation system facilities (T3) wi I I have no change. 

o Pollution levels (T4) wi I I decrease by 15 percent. 

o Public Interest In new transportation alternatives (T5) wi I I decrease 

by 25 percent. 

5. I f Integrated traff"' c managsnent systems are I nst I tuted (E5) then; 

o TraffIc volumes (T1) wi I I have no change. 

o Number of registered vehicles (T2) wi I I have no chance. 

o Cost of new transportatIon system facilities (T3) wi II Increase by 10 

percent. 

o Po' I ut i on I eve Is (T 4) w I I I decrease by 5 percent. 

o Public Interest In neN transportation alternatives (T5) wi II have.DQ. 

change. 

S. If gridlock occurs on urban freewaY systems (ES) then; 

o Traffic volumes (T1) will decrease by 10 percent. 

o Number of registered vehicles (T2) will decrease by 10 percent. 

o Cost of new transportation system facl I Itles (T3) wI I I have no change . 
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o Pollution levels (T4) wi I I Increas~ by 25 percent . 

o Public Interest In new transportation alternatives (T5) wi I I Increase 

by 40 percent. 

Synnary 

Based on the number of times an event Impacts on other events and trends, the 

fol lowing Is an order-ranked list of the events: 

o E4 - 8 Impacts 

o E1 - 7 Impacts 

o E6 - 7 Impacts 

o E3 - 6 Impacts 

o E5 - 6 Impacts 

o E2 - 5 Impacts 

Event 4104, The Expans I on of Mass Trans I t Systans, seans to be the most 

vulnerable to the effects of other events and trends. A Middle East War (E1), 

restrictions on travel Imposed by the E.P.A. (E3), gr!dlock (E6), Increased 

traffic volumes (T1), Increased vehicle registrations (T2), and air pollution 

(T4) will at I Increase the likelihood of an expansion In the mass transit 

systan. 

Event ,..,1. A War t n The M I dd I e East, w I I I Impact severa I other events as a 

consequence of Increased gaso I I ne pr Ices. As costs of operat I ng sing I e 

occupant veh I c I es I ncrease so w I I I the des I re to ut I I I ze other mass trans It 

alternatives . 
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Event .a, GridlocK, will Increase demands for Improved traffic rnanagenent 

systems, as we I I as I ncreased mass trans I t a I ternat I ves. 

Event ~, Restrictions On Travel By The E.P.A,., will require more efficient 

transportat Ion systems and wi I I force contro I s on the nllTlber of veh I c I es 

uti I Izlng the system. 

Event~, Implementation Of An Integrated irafflc Management System, wi I I lead 

to a better managed transportat Ion system. The negat I ve consequences of 

severa lather events and trends W I I I I ncrease the need for th I s type of 

system. 

Event *2, A Major Earthquake, will result In a major traffic congestion 

problem. Based on past exper I ences the need to estab I I sh an adequate 

alternative transit system to freeways Is absolutely critical. 

Section 7; $cenarlos 

Fran the data that has been acqu I red and ana I YZed' three futures scenar los 

have been deve loped. Seenar los prov I de a means whel~eby pass I b I e pictures of 

the future can be viewed. Seenar los are based on trend and event data 

previously developed by the Conventional Delphi Group and my cwn analysis. In 

orcJer to scan the range of pass I b I e futures, exp I oratory, hyp(;,thet J ca I, anrt 

normative scenarios are presented. 
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The "exploratory" (most likely) scenario Is one which will occur If there are 

no I nterven I ng po! I c I es and events to a I tar the C3use of the forecasted 

trends. The "hypothetical" (what. If) scenario Is characterized by a chaotic 

future In which events occur with surprising consequences. The "normative" 

(desired and attainable) scenario Is one In which policies and actions are 

adopted and Implemented to achieve a desired future. 

~drlo *1 - Explor.atory 

The year Is 2000. A I aw enforcement adn I n I strator gazes out her of f Ice 

windoN. She sees the freeway systan packed with vehIcles and a constantly 

present haze of pollution. Reflecting back on the last ten years, she recal Is 

a number of occurrences that have stead I Iy led the way toward this deplorably 

Inefficient transportation systenl cal led an urban freeway . 

In spite of a major Middle East War In 1991 and rising gasoline prices, the 

love Americans have for their automobile stl II preval Is. The total number of 

reg I stared veh I c I es has r I sen by approx lmate I y 50 percent and Increased 

tra ff I c vo I une has out-paced the add I t Ion of f reeNay I ane capac I ty . Even 

though this trend was IdentIfied In 1990, the cost and time Involved In 

construct I ng neN hi gtTNays exceeded revenue ava I I ab I e for expans Ion. As a 

short-tenn and Immediate remedy. california Transportation Planners converted 

al laval lable center divider and right-hand shoulder areas to traffic lanes In 

1995. This effort, was slow and barely managed to keep up with demand. 

By 1995, a I I ava I I ab I e space was a i ready ut I I I zed fClr lanes. The system began 

• to stead I I Y dec i I ne due to over load--gr I d lock was qu I ck 'y approached. Th Is 
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was the beginning of the real nightmares for law enforcement administrators . 

Emergency personnel 

emergency I nc I dents. 

found It Increasingly more difficult to respond to 

A I though a high techno I ogy system of freeNay lane 

monitoring and traffic routing was Implemented In the early 1990's, It has not 

been able to solve all the problens that continued emergency response delay~ 

have been causing for her departmental personnel and SOCiety, In general. 

Scenario .2 - Hypothetical (Worst case) 

The year Is 2000. The freeway system Is a disaster. Throughout the last 10 

years, the transporta t Ion systens' ab I I I ty to Keep pace with I ncreas I ng user 

dena~ds has been Inadequate. GridlocK and extensive delays are a common dally 

problem. Th I s has cane about due to the occurrence of severa I events and 

trends that have had negative Impacts on the system. 

While traffic volunes Increased, the hlgt'tNays were not expanded to meet the 

Increased .vehlcle use. Constant debates went on between pro-freeNay groups 

and mass transit supporters during the early 1990's, causing delay. In order 

to placate these two oppos I ng groups, funds were d I v I ded between these 

competing Interests, maKing neither system worKable. As If this weren't bad 

enough, a major earthquaKe strucK the San Francisco Bay Area along the Hayward 

Fault In July of 1995. The damage was extensive with apprOXimately 30 percent 

of the fref,!Way system destroyed. 

The last five years have been a nightmare for everyone. The lacK of adequate 

a I ternat I ve systens and the sudden far-reach I ng dcrnage of the earthquaKe 

requ I red extreme measures . Mandatory car poo I I ng and reduced worK weeks 
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designed to reduce traffic volune have not helped rruch. The systen Is noN 

approximately 50 percent over capacity and gridlock occurs during every 

commute period. Law enforcement officials, fire department administrators and 

emergency medical care providers are experiencing response delays that are 3 

times as long as those In 1990. 

scenario *3 - Nbnmatl¥e 

The last ten years have been challenging for transportation planners, as wei I 

as I aw enforcement off I c I a Is. Tra ff I c vo I unes stead I I Y I ncreased by 75 

percent In spite of a major effort to expand the mass transit systen. 

In order to keep up with the Increasing highway demands, al I highway rlght-of

ways were converted to tr'afflc lanes by 1995. The first critical areas 

converted were all the existing center dividers and paved right-hand 

shoU I ders. Th I s construct Ion mod I f I cat Ion was extreme I y unpopu I ar with law 

enforcement personnel having emergency responslbl I Itles on freeways. It left 

then without the I r norma I emergency access routes. The benef I ts der I ved fran 

this change were short-lived, and by 1997, heavy congestion exceeded the added 

I ane capac I ty . Law enforcanent and other emergency prov I ders exper I enced 

major response problems when lanes beccme blocked by accidents. 

Between 1997 and 20CX>, neN techniQues and strategies were employed to cope 

with these prob I ems • These I nc I uded the estab I I shment of an Integrated 

traffic management system Involving vldeo-monltorlng and rarote-controlled 

traff Ic rout I ng systems to Inmedlately I dent I fy the occurrence of fr.eeway 

emergency I nc I dents and to re-route tra f fie as necessary. In addition, 
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special law enforcanent response strategies were developed and Implenented 

wh Ich enabled Hlgt'fNay Patrol off leers to mal ntal n acceptable response times 

that were equal to or better than those In 1990. 

These strategies, as wei I as a change In hlgt'fNay designs In 1997 that provided 

for refuge areas placed at Intervals along the freeways for reroval of 

Incident Involved vehicles, has successfully kept the transportation system 

functional through the year 2000. 

Sect Ion 8; Sunnary 

After an Indepth examination of several significant events and trends, three 

poss I b I e future scenar los were deve loped. Based upon these ef forts, we noN 

have a clearer vision of a likely future. In Part III I will undertake the 

critical task of developing a strategic managanent plan. 
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PART III: STRATEGIC MANAGa£NT PLAN 
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• Section 1; Oyerylew 

The objective of this part of the report Is to develop a strategiC plan that 

will enable the california Hlgl"rNay patrol (OiP) to expeditiously respond to 

urban freeliay energenc I as by 2000. Spec I fica I I Y , th I s p I an w I I I focus on 

achieving the "most desired and attainable" future described In Scenario .... 3 In 

part I I. This effort wi II Include the development of a mission statenent, a 

situational analysis, Identification of policy alternatives, and developnent 

of a structure for Implenentatlon. 

Section 2; Mission Statements 

• Macro-Mlsslon 

The pr lmary mission of the call fornla Hlgl"rNay Patrol Is the managenent and 

regulation of traffic to achieve safe, lawful and efficient use of the hlgl"rNay 

transportation system. 

MlcrcHJIlsslon 

The miss Ion of the a;p I nc I ucles the spec I f I c respons I b I I I ty for eff I c I ent I y 

managing traffic on urban freeway systems In a manner that provides 

expeditious response and mitigation of congestlon-causlng events . 

• 
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Section 3; Situational Analysis 

A s I tuat I ona I ana I ys I s was conducted us I ng the 'IOTS-LP methode logy. The 

Department's Internal capability and Its external environment were examined. 

Specifically, this process focuses on the Weaknesses, Qpportunltlet!:., Ihreats, 

and ~trengths related to the Department. The weaknesses and strengths apply 

to the Internal operation of the Department and the opportunities and threats 

address the externa I env [ronment. 

analysis. 

The follONlng are the find I ngs of that 

StrengthS 

The call fornla HlgtlNay Patrol Is one of the largest traff Ic law enforcenent 

agencies In the Nation, If not the world. Because of Its size, as well as a 

vast amount of traffic management experience since Its Inception In 1929, the 

Department has an outstand I ng reputat Ion for ccmpetence. I n a survey of 

severa I a;p personne I, conducted by capta I n M I chae I Garver I n 1989, the 

13 fel IONlng were found to be Departmental strengths: 

0 Community Support 

0 Political Support 

0 Accident Investigation Ski I Is 

0 Specialized Traffic Tasks 

0 Training 

0 Ski II Levels of Managers 

0 Ski I I Levels of Supervisors 

0 Skill Levels of Officers 
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o Level of Training In General 

In addition, the Department has taken a proactive role In providing Input Into 

highway design prior to construction. Through experience In major urban areas 

throughOut ca I I forn I a, the Department has I earned the Importance of 

ma I nta I n I ng the necessary operat I ona I space needed for patro I off I cers to 

per form the I r dut I es • Fa I I ure to prov I de for these needs can prevent the 

Department from achIeving maximum safety results (I.e., alternative routes for 

emergency Incident response, space to make safe traffic enforcement stops). 

Weaknesses 

Like other organizations, the CHP also has Its share of weaknesses. Same are 

the resu I t of I nterna I factors and sane from externa I . Sane of the weaker 

areas Identified In captain Garver's survey are as fol IONS: 

o I.nadequate staff I ng 

o I nadequate I nc I dent Response Time 

o Inadequate Acquisition and Utilization of Technology and Equipment 

o Managers' Inabl I Ity to Deal With Change 

o Officers' Inabl I Ity to Deal With Change 

Many of these findings will have a direct effect on the Issue of this report. 

For example, If CHP personnel believed response time was a problsn In 1989, 

what wi I I be our real Inadequacies by 20001 Also, In order for organizations 

to successfully cope with future events, they must be flexible and adaptable. 

This survey Identified, hoWever, that both managers and officers have problsns 

dealing wIth change. 
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Threats 

Threats are forces that: have a negat Ive Impact on an organ I zat Ion fran 

externa I sources. Obv I OlJS I y, budget cuts resu I t I ng fran dec I I nes I n revenues 

are always a threat. AlthoUgh the a-iP Is funded fran ITOtor vehicle revenues 

and not fran the State's general funds, there are sane risks. Often, when 

general funded departments experience reduced funding, they turn to the use of 

specialized funds. When this occurs to the Motor Vehicle Fund, It Jeopardizes 

the a-iP's abl I Ity to maintain adequate staffing and equipment. 

CUrrently, the Commissioner (Chief Executive Officer) of the a-iP Is appointed 

by the Governor. In the past, the cannlssloner was changed every time the 

Governor changed. Th I s creates a s I tuat Ion of I nstab I I I ty wh I ch resu I ts In 

organ I zat I ona I stagnat Ion unt I I a neN carrn I ss loner Is appo I nted . With each 

change, the organization rrust often adopt new philosophies, strategies and 

goals. Previously established policies may be discarded In a rranent after 

rruch work and effort. Both of these threats can adverse I y a ffeet the 

Department's abl I Ity to conduct meaningful long range planning (5-10 years). 

Opportun I ties 

With I ts vast tra ff I c managenent exper I enoe. I,ndepth understand I ng of hi gt'MIay 

design conSiderations. and transportation systems managenent, the CHP shoUld 

actively help shape the future of tomorrow's transportation system. The CHP's 

exce I lent reputat Ion with camtJn I ty groups, transporta t Ion adv I sory bOards, 

and the I eg I s I ature can resu I tin even ITOre opportun I ties for the CHP to 

express Its vieNS and recoliilendatlons before a variety of different foruns . 
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Section 4; Stakeholder Analysis 

Any affected Individual group, or those who might attanpt to Influence the 

Issue or law enforcement's approach to it are often referred to as 

stakeholders. A "snalldarter" Is a non-obvlous group of stakeholders who 

might cause a ser lous prab I an with the imp I ementat Ion of any part of the 

progr2m. 

A conn I ttee of I aw enforcement profess lona I s deve I oped a I I st of poss I b I e 

stakeho I ders (See Append I x I). The five most Important stakeho I ders and 

three snal I darters are as fol lows: 

Stakeholders 

1. CHP Commissioner 

2. CHP Road Patrol Personnel 

3. Ccmruters 

4. State Department of Transportation 

5. Smergency Service Providers 

Snalldarters (SRl 

1. Private Highway Investors 

2. Environmental Protection 

Advocate Groups 

3. Real Estate Developers 

StrategiC Assumption Surfacing Technlgue (SAST) 

In order to develop and Imp I anent effective poliCies, It Is Important to 

assess the concerns of the stakeholders Involved. The,followlng wi II Include 

a d I $Cuss Ion of haN each stakeho I der may fee I about the I ssue of manag I ng 

emergency response to I nc I dents on urban freeways I n the future, Overa I I , 

stakeholders wi I I either support, oppose, or have mIxed feelings regarding an 
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I ssue or proposed strategy. To assist In later strategic and transition 

management planning, their anticipated avera I I poSition Is also Included. 

Assunptlons 

1. a-tp ccmn I ss loner - Support 

A. Has a strong Interest In maintaining an expeditious response time to 

freeway emergencies. 

B. Supports Innovative approaches to acc:a1'1)1 Ishlng tasks. 

C. Public and al I led agency relations are a high priority. 

2. a-tp Road patrol personnel - Mixed 

A. Desire to be Involved In strategy developnent process. 

B. Supports efforts to Ill1Jrove status and methods to perform 

responslbl I Itles. 

C. Are opposed to any concepts that sign I f I cant I y requ I re more work 

without necessary add I t I ana I per sonne I resources. 

3. Cgnruters - Support 

A. Expect quick response by emergency personnel to freeway-blocking 

Incidents. 

B. Support any reasonable efforts that reduce delay time. 

C. Are willing to contribute financially to Ill1Jlement strategies that 

reduce thel r c:armJte time. 
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D. Expect the CHP to respond qUickly to and expeditiously mitigate 

traffic problems on roadWays. 

4. State Qepartment of Transportation - Mixed 

A. Supports technological solutions to highway congestion problems. 

B. Strongly desires to be primary coordinator of traffic managenent 

efforts. 

C. Supports highway designs/modifications that uti I Ize existing rlght-of

way rather than purchasing additional property. 

D. SUpports mass transit system solutions to Increasing traffic volumes. 

5. energeOCv Service proylders - Support 

A. Desire to maintain quick response times to emergencies. 

B. Will support strategies that aSSist them In getting to and fran 

freeway Incidents. 

C. Oppose highway designs that eliminate shoUlders and center divider 

areas. 

6. private HlghwAv Investors - Snal Idarters 

A. Opposed to tax Increases that fund public highway expansion. 

B. Support private managenent of transportation system. 

C. Support CHP traffic enforcement on private roads at pUb I Ie tax 

expense . 
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7. Enylronmental protection Advocate Groups - Snal I darters 

A. Oppose neN h I gtmay construct Ion. 

B. Support mass transit systems. 

C. Support Improving emergency response times or existing transportation 

facilities. 

D. Oppose efforts that result In continUed uti I Izatlon of freeway system. 

8. Real Estate Developers - Snal Idarters 

A. Support Improving existing transportation system. 

B. Opposes acqulsltla, of additional rlght-of~ay In urban areas unless 

property values enhanced. 

C. Support efforts that reduce negat I ve effects of I ncreas I ng congest Ion 

on real estate ~J~lng market. 

StrateglQ Apsumptlon Surfacing Technique (SASTl Plot 

The fol IONlng chart (Figure 6) plots each stakeholders assunptlon In two ways; 

first by Its level of certainty and second by Its level of Importance. 
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• Certain 

58 iA 
2C 8C 18 

1C 3A 
4A 28 38 3D 

4D 4C 5A 

2A 48 

7A 3C 
78 5C 

6A 
Less More 

Important Important 
6B 8A 88 

7C 70 

• 6C 

Uncertain 

Figure 6: SAST Plot 

When examining the results detal led on the SAST plot you can read I Iy see that 

the CHP COmmissioner's strong Interest and support In maintaining expeditious 

response times to emergenc I es, and the expectat Ions of CCl1'1n.Jters and other 

emergency service providers, that rapid response will be achieVed, are the 

most Important assumptions of those Identified . 

• 
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SectlQn 5; EXecutloQ Qf Alternatlye Strategies 

• MbOifled Pol Ic¥ Pelphl 

After detailed discussions of the Issue, a group consisting of several In-

house CHP personnel developed a list of alternative strategies. The modifIed 

po I Icy techn I que that wa,s ut I I I zed a.1 IONed each member to contr I bute suggested 

strategies to a list for further consideration. They then rated the various 

strategies and selected the following five based on their level of 

desirability and feasibility: 

1. Develop a public education program describing recannended actions when 

'Confronted with freeway lane-blocking Incidents. 

2. Develop an Integrated traffic management system to electronically monitor 

and route traffic. 

3. Assure future freeways Include paved areas adjacent to traffic lanes for • 
lane-clearlng operations during emergencies. 

4. Create specialized emergency response units that are pre-positioned along 

urban freeways for rapid emergency response. 

5. I ncrease the ut I I I zat Ion of rrotorcyc I as as I nit I a I response veh I c I es 

during high congestion periods. 

Qther strategies. such as helicopter removal of hazards and major redesign of 

f FeaYays. were a I so d I $CUssed. HaNever, the group be I I eved these strateg I es 

to be too expensive and therefore Improbable within the next 10 years. 

Selected Strategy Analysis 

The fo I low I ng I s a br I ef discuss Ion of each of the five proposed strateg I es., • 
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1. ~eloo A Public Education prograro 

• The pub I I c has a direct Impact on haN qu I ck I y emergency I nc I dents are 

c I eared I n severa I ways. They are either direct I y I nvo I ved when they 

block a lane after an accident/mechanical breakdown or when their 

curiosity causes them to look at the activities at an accident. In the 

past, peep I e were educated and cond i t loned not to !rOve the I r veh I c I es 

after an accIdent untl I a law enforcement officer arrived. In the future, 

they shoU I d be adv I sed to c I ear the lanes Inmed I ate I y wilen there are no 

InJuries. A public education program will encourage this, as well as the 

need to stay alert and not to succumb to their natural curiosity and hold 

up tra ff I c. Th I~, concept might have to be extended to I nc I ude the 

requirement tllat Involved parties go to CHP business offices for accident 

reporting when minor non-Injury accidents occur and their vehicles are not 

• disabled. Tlme-consumlng, on-scene Investigations may not serve the best 

I nterests of the pub I I c I n genera I due to the extens I ve tra f'f I c de lays 

they cause. 

2. D.eve I op AD Integrated Traff J c Managenent System 

I n order to acce I erate our ab I I I ty to knaN when anergency I nc I dents occur 

on freeways and to Immediately send appropriate eqUipment, a consolidated 

video rronltorlng and control center shoUld be created. Systems simi lar to 

th I s have been tested I n Los Ange I es and have proven feas I b Ie. In an 

expanded vers Ion. the systan shoU I d I nc I ude mon I tor I ng of the ent I re 

freeNay systan through the use of video ccmeras and roadNay-lmbedded 

sensors In traffic lanes. This Information can be channeled to control 

centers operated by tra ff I c management experts. who w I I I, upon becan I ng 

• aware of a lane blockage, ca I I emergency equ I pment and beg Intra ff I c 
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rout I ng v I a message d I sp I ay boards a long the f ree.vay . They can a I so 

coordinate the best routes for emergency response personnel . ~ 

3. Assure futUre freeway Refuge AreaS 

Due to the cost of rlght-of~ay and Increasing demands on existing free.vay 

capac I ty, the transportat Ion systan I s beg I nn I ng to lose I ts center 

dividers and paved right-hand shoulder areas. This area has historically 

been critical to emergency Incident responders as alternative response 

routes and for I ane-c I ear I ng operat Ions. I n the future, urban free.vays 

should at least Include paved areas, to be used for lane clearance, spaced 

at least every 1/2 mile. These 1/2 mile Intervals will hold vehicle 

ranoval distances to a maxlnun of 1/4 mile In either direction of an 

Incident, which Is blocking lane(s). 

4. Create Spec (a ( (zed Emergency Response Un I t§ 

Given the probab I I I ty of future gr I d lock-type tra ff I c cond I t Ions or at 

least close to It, previous methods of personnel deplo~nt and equipment 

response w I I I not be as ef feet I ve by the year 2000. Acceptab I e response 

times w I I I depend upon per sonne I and I ane-c I ear I ng equ I pment be I ng In 

close proximity to Incidents when they occur. To accomplish this, the CHP 

shou I d pre-pos I t Ion spec I a I I zed response teams. cons I st I ng of one law 

enforcenent officer and one civilian erployee In an emergency response 

vehicle capable of pUshing or tONing cars and medlun trucks. A unit like 

this should be located adjacent to the freeway approximately every five 

m I I es . These un I ts cou I d be dispatched by the tra ff Ie contro I centers. 

The CHP officer could provide medical aid and scene management while the 

c I v I I I an erp loyee coord I nates lane clearance. Because of the pre-

positioning, response times should frequently be under 5 minutes. 
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5. Increased Uti I IzatloO of Motorcycles 

Due to the anticipated grClNth In congestion, It Is highly likely that 

conventional type patrol cars wi II have difficulty responding to 

Incidents. Therefore, Increased deployment of motorcycles In high 

congestion areas during peak congestion periods wi II significantly 

Il11)rove re;sponse capab I i I ty . The I r ab I I I ty to dr I ve between veh I c I es 

(lane splitting) ai IONS than to move through stopped traffic when a car 

cannot. 

Recommended Strategy 

As previously Indicated, the best approach would Involve a canblnatlon of al I 

five of the prev I ous I y descr I bed strateg I es • HaNever • depend I ng on the 

specific traffic problam being faced and the resources available, any of the 

strategies cuuld be deployed singularly or In canblnatlon. 

Section 6; Implementation 

The successful Il11)lementatlon of any new strategy requires careful planning. 

The fo I ION I ng I sa br I ef descr I pt Ion of the var lous p I ann I ng steps necessary 

to Il11)lenent t~ five previously I dent I f led strategies, Includ Ing est lmated 

time tab I es. In sc:J!!le cases, the steps of one strategy cou I d be canb I ned with 

those of other strateg I es . A further discuss Ion of th I s 1111) I anentat Ion 

process wi I I also follo.fi In Part IV of this report, entitled Transition 

Management Plan . 
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Strategy.1 - Develop A Public Education progrCJD 

o Present concept to a;p Execut I ve Managanent for approva I (1 IOOnth). 

o Establ Ish a Public Awareness campaign Advisory Committee (1 IOOnth). 

o Sub'n It rec:cmnended conn I ttee p I an, I nc I ud I ng cost ana I ys Is, to a;p 

Executive and Top Managanent for approval (3 months). 

o Assign statewide progrCJD coordination to a;p Office of Public Affairs 

(1 week). 

o Conduct pre-cCJDPalgn training of field command, PUb I Ic affairs officer, 

and general orientation of al I other a;p personnel (1 IOOnth). 

o 1~lanent feedback and evaluation process. 

o Resources will Include funding for developnent of public affairs 

materials (I.e, television and radio spots, etc). 

Develop A Pub Ilc Educat Ion ProgrCJD 

1 2 3 .. 5 8 7 B g 1A 1112 

o Pres~nt concept to CHP 
Executive Management for approval 

o E.tabllsh a public 
awareness advl.ory commltt •• 

o Submit committe. plan and 
obtain .anag ... nt approval 

o A •• lgn .tate-wld. coordination 
to Headquarters Public Affair. 

o Conduct pre-campaign training 

o Implement. feedback 
and evaluation program 

Figure 7: Strategy.1 Timetable 
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Strategy *2 - DeyeIOQ An Integrated Traffic Management System 

o Present to CHP and caltrans Executive Management for approval (1 month). 

o Establ Ish a Joint planning group conSisting of CHP, caltrans, and other 

traffic management experts to develop framework of proposal (6 months). 

o Present proposal to legislature and Governor for approval (3 months). 

o Establish Joint project oversight cannlttee to coordinate 

Implementation of system (1 month). 

o Select and train personne-tD to staff traffic operations center and 

procure equipment (3 months). 

o Conduct pub I Ic and law enforcement awareness program (6 months). 

o Establ Ish feedback and evaluation process !6 months). 

o Resources will Include funding for development acquisition, and 

Installation of necessary high-tech monitoring and control equipment . 

Develop An Integrated Traffic Management System 

o Prelent concept of CHP and 
Caltrane lIIeetlng for approval 

o Eetablleh Joint planning group 

o Prelent propolal to Leglelature 
and Governor for QPprov~1 

o Eetabtleh Joint overllghtl COmMittee 
to coordinate illlplelllentation 

o Select and train 
operation. perlonnet 

o Conduct awarenell program. 

o Implement feedback and 
evaluation program 

Figure 8: Strategy *2 T lmetab I e 
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strategy *3 - Assure Future FreewaY Refuge AreaS 

o 
o Present concept to OiP Execut I ve Managanent for approva I (1 month). 

o OiP Executive managanent meets with Caltrans Executive Managanent for 

presentation of concept and development of Joint position (1 month). 

o Jo I nt presentat Ion by OiP and Ca I trans to other pr I nc I pa I approva I 

parties (2 months). 

- california Business, Transportation and Housing Agency 

Legislature 

- Governors Office 

Federal HighWay Administration 

o Caltrans establishes new freeway design specifications (3 months). 

o Establish feedback and evaluation process (6 months). 

o Resources wll I Include design engineer time and construction costs. 

o Pre.ent concept to CHP 
Management for approval 

o Conduct Joint CHP/Caltran. 
policy meeting 

o Joint pre.entatlon of plan 
to other approval partie. 

o Caltran. develop. new 

Assure Future Freeway Refuge Areas 

freeway dell gn .pec If I cat Ion. 

o Implement. feedback a~d 
evaluation program 

Figure 9: Strategy ~ Timetable 
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Strategy t4 - Create Specialized 6mergeocy Response !Jnlts 

o Present concept to OiP Execut I ve Management for approva! (1 month). 

o Estab I I sh pro J ect deve I or:rnent conn I ttee I nc I ud I ng management, super-

visors, patrol off Icers, and traff Ic off Icer's association 

representative (1 month). 

o Dave' op f I na I progran po I I c I es/procedures and veh I c I e equ I pnent 

specifications (3 months). 

o Acquire equipment and staging locations (7 months). 

o Select a pi lot test area and conduct field training (2 months). 

o Conduct fie I d test of concept (1 year). 

o Prov I de test resu I ts to OiP Execut I ve Management for rev I eN and 

modifications before future expansion. 

o Resources wi I I Include vehicles, personnel, and staging facl I Itles . 

Create Spec I a I I zed 6'nergency Response Un I ts 

o Preeent concept to CHP 
Management for approval 

o Eetablleh proj.ct 
d.v.lop~ent COmMitte. 

o Cevelop final prograM 
procedure/polielee 

o Acquire equipMent 

o Select teet area and 
conduct training 

o Conduct field teet 

o Report field teet reeulte 
to CHP Management 

Figure 10: Strategy ~ Timetable 
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Strategy t5 - Increased Uti I Izatlon Of Motorcycles 

o Present concept to CHP Executive Management for approval (1 month). 

o Sel~~t test area and expand the number of motorcycles for deployment (3 

month~\i) . 

o Establl'sh feedback and evaluation process to test strategy (6 months). 

o Report find I ngs to Execut I ve Management for future statew I de 

application (1 month). 

o Resources wi I I Include exchange of cars for motorcycles. 

o Preaent concept to CHP 
Management for approval 

o Select teat area and expand 
motorcycle development 

o Implement feedback 
and evaluatl6n program 

o Report reaulta to 
CHP ManageIHnt 

Increased Uti I Izatlon of Motorcycles 

Figure 11: Strategy.s Timetable 
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Sect Ion 7; SlJJJDary 

In this part a strategic managanent plan was developed that Includes five 

separate strategies that can be implanented Individually or In conjunction 

with one or more of the others. I n Part I V of the report a trans I t Ion 

managanent p I an w I I I be deve I oped that w I I I serve as a gu I de through the 

Implanentatlon process. 
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Sect Ion 1: QyeryleN 

The objective of Part IV Is to develop a transition management plan that wi I I 

guide a law enforcement department through the complex task of Implementing 

the strategIc plan IdentIfied In Part III. This part focuses upon critical 

mass ana I ys Is, the cann I tment p I an, respons I b I I I ty chart I ng, and trans I t Ion 

management structures. 

Section 2: CrItIcal Mass AnalysIs 

As a continuatIon of the stakeholder analysIs discussed In part III, the 

cr I t I ca I mass was I dent I fled. The cr I t I ca I mass can be def I ned as the key 

IndIvIduals or groups whose support Is essential to the successful 

Implementation of the strategic plan. The fol lowing are the 

IndIvIduals/groups that make up the crItIcal mass: 

o CHP EXecut lye Managenent 

The support of CHP Executive Management Is absolutely essential If 

any of the elements of the strategic plan are to be Implemented. 

Although the Department's Executive Management Team consists of four 

members, the approval and support of the Ocmmlssloner Is the key. 

o ca I trans Execut lye Monagenent 

The support and direct Involvement of caltrans Is vital as they are 

respons I b I e for the highWay I nfrastructure and contro I the funds 

needed to develop the technology necessary to Implement the 
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strateg I c p I an. The department's 0 I rector I s the key, as we I , as 

their district directors In the large urban areas. 

o CHP OffIcers AssQClatlon 

Severa I e I enents of the strateg I c p I an w I I I requ I re a redef I nit Ion 

of the officers' Job duties and, to sane degree, changes In working 

cond I t Ions. The support of the assoc I at Ion I n the deve lopnent of 

these changes Is very Important to "sel lIng" this strategy to those 

people who will be required to carry It out. 

o FreewaY Commuter~ 

These are the citizens most Impacted by successful or unsuccessful 

congestion rei lef strategies. If things ,work well, they respond by 

support I ng the po I I c , es and any needed fund I ng . Converse I y , I f 

things do not operate wei I, they pressure politicians and department 

actnlnlstrators to make changes. Therefore, their support of this 

strategy w I I I sign I f I cant I y Impact whether ad'n I n I strators w I I I or 

wi I I not approve of Its Implenentatlon. 

Sect Ion 3 i ccmn I tment P I an 

A commitment plan Is a strategy, described In a series of steps, designed to 

secure th~ support of the key peop I e I dent I fled as cr I t I ca I to accanp I (sh I ng 

the desired change. Having a clear Idea of where the critical mass wi I I stand 

on the strategiC plan Is an If1l)Ortant part of the cammltment planning. 

COnn I tment chart I ng I s one techn! que that can be used to ass I st In th I s 
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d I agnos I s (see Figure 12). In the chart, an "X" Is first placed at the 

• group's current pes I t Ion of cann I tment and then an "0" I s used to I nd I cate the 

min I mUD I eve I of cann I tment needed for success. The cr I t I ca I mass 

I nd I v I dua I / groups can either block change, I et change happen, he I p change 

happen, or make change happen. 

Type Qf Cqnn I tment 

Critical Mass Block Let Change Help Change Make Change 

OiP 

• Figure 12: Commitment Chart 

Cgnnltment Analysis 

The fo I ION I ng I sad I scuss Ion of the asslJ11)t Ions coi"lta I ned I n the prev I ous 

commitment chart: 

o Q-!P Execut lye Managenent 

The primary responsibility of the CHP Is traffic management; 

therefore, OiP Executive Management has always had a high level of 

Interest and commitment In pursuing strategies that Improve traffic 

conditions. However, due to limited personnel and fiscal resources 

• the Commissioner must be selectIve In which strategies are approved 
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for Implementation. Because of this necessity, the basic position 

I s he I p change happen, usua I I Y through encouraganent of new Ideas. • 

Actual Implementation will require his movement to make It happen. 

o ca I trans Execut I ve Maoagenent 

caltrans also has a major Interest In assuring efficient traffic 

f ION as they are respons I b I e for des I gn I ng and ma I nta I n I ng the 

actual freeway system. They have most of the fiscal resources and 

generally view the system primarily fran an engineering perspective. 

If a new strategy doesn't fit Into their previously developed plans 

they are often reluctant to change or expend funds on non

eng I neer log type I tens. COnsequent I y, they may be a block to sane 

aspects of the proposed strategy I nit I a I I Y . To assure adequate 

funding and the technological changes Identified In the strategy are 

prov I ded they rrust be moved to make I t happen. 

o CHP Officers Association 

The proposed strategy w I I I resu I tin sane new Job descr I pt I on~. as 

wei! as deplo~nt times. Typically, the association will not 

support any changes unless they are convinced that the changes wll I 

not adversely affect their membership. The strategy will work most 

effectively If they enthusiastically support It. Therefore, a move 

to a position of help change happen would be desirable. 

o FreewaY Commuters 

Free.vay camuters want the freeway system to operate with minimal 

delay. AlthoUgh a large group they are generally quiet and unified 
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In their efforts to Initiate new strategies. They wi I I usually Just 

let transportation authorities do what they want unless they become 

significantly dissatisfied. Because they represent such a large 

group, they do get the ear of both po I I tic I ans and adn I n I strators 

when t.hey dec I de to vo I ce the I r op I n Ions aboUt Issues. Therefore, 

If they could be moved to help change happen by voicing support for 

the strategies as they are being Implemented, the program's 

continuation wll I be more assured. 

8eadlnessA;apabl Iity 

Once the critical mass Individuals/groups were Identified, an analysis was 

conducted to determ I ne those act Ions necessary to change or I nf I uence the 

pos I ,t Ions he I d by those mari:>ers. A read I ness/capab I I I ty ana I ys I s was used for 

this purpose (see Figure 13). The chart rates the read I ness/capabl Iity of the 

critical mass and Identifies the best prepared to lead the change effort. 

Critical Mass Readiness capability 

a;p 

x x 

Figure 13: Read I ness/capab I I Ity Chart 
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The only area for concern In the readiness/capability scores Is the ION 

read I ness score for ca I trans. The I r fu I I support and exped I t lous act Ion In. 

Implementing the strategy Is vital. The score would Indicate that whl Ie they 

are fully capable, they may be SION In providing the support and resources 

necessary. 

Section 4; Besponslbl I Ity Charting 

Another Key step In transItIon management involves the assignment of 

responslbl I Itles to the appropriate people. A technique cal led responslbl I Ity 

charting has been developed to assist In that effort. It clarifies behavior 

that Is required to Implement Important changes, tasks, actIons, or decisions. 

It also helps reduce ambiguity, wasted energy, and adverse emotional reactions 

between Individuals or groups. For project purposes, charts were developed 

dep I ct I ng the respons I b I I I tIes assoc I ated with each of the five prev I ous I Y 

discussed strategIes In Part III (See Appendixes J-N). 

SectIon 5; Transition Management Strycture 

In order to assure that Implementation of the new strategl~ plan Is properly 

carr I ed out, a carefu I I Y deve' oped management structure I1lJst be estab I I shed. 

As this strategiC plan Incorporates five separate strategies, a canblnatlon 

project manger and advisory teem will be used. 
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The project manager shoUld be a captain appointed by OHP Executive Management • 

The captaIn shoUld have a good working knowledge of transportation management 

and planning. His ro lew I I I be to funct Ion as a I I a I son off I cer with 

Execut I ve Management and to coord I nate the execut Ion of the many 

responslbl I Itles Identified In the responslbl I Ity charts (See Appendixes J-N). 

The project manager wll I also chair the advisory committee. 

In addition to the project manager, an advisory committee wi II be established 

to assist In the final planning and procurement of resources, as wei I as the 

deve I q:rnent of needed po I I c I es and procedures. The conn I ttee shou I d I nc I ude 

the follONlng: 

0 Cc1mander of the CHP Office of Pub I Ic Affairs 

0 CCnmander of the CHP Traffic Op~ratlons Planning Unit 

0 Cclmander of the CHP Office of Special Projects 

0 caltrans Representative 

0 CHP Area CCnmander 

0 CHP Officers ASsociation Representative 

As most of the advisory committee members also have primary responslbl I Ity for 

various tasks within the five strategies, they shoUld be able to resolve 

unforeseen prob I EmS qu I ck I y dur I ng cann I ttee meet I ngs. Through the 

development of a greater knowledge of all the strategIes, they should be able 

to arr I ve at workab I e CCJ11)ran I ses faster when the need ar I ses. They w I I I a I so 

gain the knowledge necessary to "sell" the changes to their respective 

constItuencies . 
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Section 6; Summary 

• In this part we examined the critical mass effected by the five alternative 

strategies and developed a transition management plan designed to Implement 

the necessary changes as smoothly as possible. I n Part V the overa I I 

conclusions and recommendations arising out of this study wi I I be presented, 

as we I I as severa I future II1llI I cat Ions. 

• 

.' 
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• Sect Ion 1; QveryleN 

The f I na I object I ve of th I s report I s to sunnar I ze the cone I us Ions and 

reccnnY3ndations that have . been developed through the various techniques 

discussed earlier In Parts I - IV. In addition, a discussion Is also Included 

relative to the future Implications that this study may have. 

Section 2; Conclusions 

The primary focus of the study was on urban freeway systems and how response 

to anergene I es w I I I be managed by the year 2000. As a necessary first step In 

this process, the future highway design and traffic demands on the 

transportation system were projected. This was aooompi I shed through extensive 

r I terature rev I eN, I nterv I eNS with subject matter experts, and the use of 

various analytical techniques. As a continuation of that analysis, the 

current and future levels of response to anergeneles were also examined. The 

overa I I ob ject I ve of th I s effort was to determ I ne I f there I s a prob I em 

relative to emergency response to urban freeway Incidents now and will there 

be one In the future. The follOWing are the conclusions that were developed 

out of the research aSSOCiated with this study; 

1. Population Is continuing to Increase In the major metropolitan areas 

of the state. 

2. Steadily Increasing vehicle registration Indicates that people have 

st I I I not I eft the I r veh I c I as for mass trans I t systans I n any 

appreciable numbers . 

• 
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3. The overwhelming consensus In the data analyzed was that traffic 

congest Ion was a major prob I en and wou I d get I ncreas I ng I y worse • 

throughout the next decade. 

4. Rapidly Increasing traffic volures and the high cost of freeway 

construct Ion are mak I ng I t necessary to convert ex I st I ng center 

divider and anergency shoulder areas to traffic lanes. 

5. Every minute of freeway lane blockage resu I ts In 5 minutes of 

additional traffic delay. 

6. Rapid response by law enforcanent and other anergency personnel to 

freeway Incidents Is critically Important to the safe and efficient 

uti I I zat Ion of the freeway systen. 

7. The adverse consequences of de I ayed response by energency serv I ce 

providers to anergency Incidents are far ~eachlng and Include: 

o I ncreased response times by fire suppress Ion personne I and 

eqUipment, resulting In Increased property loss due to delayed 

containment of fires. 

o I ncreased response times by anergency meet I ca I serv I ce prov I ders, 

reducing their ability to save lives and minimize long-term 

adverse effects from Injuries and I Iinesses. 

o De I ayed law enforcenent response to energenc I es, resu I t I ng In 

longer delays In providing services, such as clearing the road. 

o Decreased B11J loyee product I v I ty resu I t I ng f rom lengthened 

commute times to work. 

o Delayed del Ivery of needed supplies and equipment to businesses, 

o 

residences, and pub I Ic Institutions. 

I ncreased po" ut Ion and I ts attendant hea I th risks by veh I c I es 

standing Idle for long periods of time In traffic. 
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8. Rapidly developing technology can be employed to assist In the rapid 

detection and management of emergency freeway Incidents. 

The future effectiveness of the freeway transportation system In urban areas 

Is bleak, at best. Increased traffic leads to Increased Incidents Which, In 

turn, I ead to further tra f f I c de I ay . The adverse consequences of tra f f I c 

de I ay on soc I ety W I I I be great I flaw enforcement departments and other 

hlgtmay transportation authorities fall to appropriately plan and Implement 

rapid response strategies In the future. For example, If congestion Is not 

managed effect I ve I y and I ncreas I ng gr I d lock occurs. a major movement by 

companies to locations outside the city may occur. This wi I I result In lost 

revenues to the city, which In turn wll I cause a further reduction In public 

services. 

Section 3; Recommendations 

After examination and analysis of the available data, many alternative 

strategies were Identified. HoNever, It Inmedlately became apparel)t that 

severa I wou I d be cost-proh I bit I ve and wou I d requ I re deve lopnent and 

Implenentatlon times that would extend far beyond the year 2000 target date of 

th I s study. A I so recogn I zing that the most ef fect I ve approach to manag I ng 

emergency response wou I d be to aT1J I oy severa I different strateg I es, either 

singUlarly or In concert with others, the fOllONlng five strategies were 

developed: 

1 • Deve I op a pub I I c educat Ion program descr I bing recmmended act Ions when 

confronted with freeway lane-blocking Incidents. 
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2. Develop an Integrated traffic management system to electronically 

monitor and route traffic. 

3. Assure future freeways Include paved areas adjacent to traffic lanes 

for lane-clearlng operations during emergencies. 

4. Create spec I a I I zed emergency response un I ts that are pre-pas I t loned 

along urban freeways for rapid emergency response. 

5. Increase the utilization of motorcycles as Initial response vehicles 

during high congestion periods. 

Given the diversity of the five strategies, an overa! I plan should first be 

developed with the approval and funding authorities before proceeding on the 

Implementation of any. That Initial plan should Indicate which strategies are 

to be 1!T1)lemented and what methods will be used to coordinate them. 

Obviously, this Is a critical first step as It will determine at the onset the 

magnitude and COl1Jlexlty of the overal I strategy plan. 

Section 4; Future Implications 

This paper attarc:>ted to answer the Question, "HaN will california Law 

Enforcenent Respond to Bnergencles On Urban Freeways By The Year 2CXX>?" After 

analyzing and predictIng the future state of the freeway system, a number of 

strategies were Identified that significantly and positively l!T1)act on 

response thnes and lane clearance efforts. While this project only focused on 

urban freeways,· many of the proposed strategies may also be applicable In 

other congested locations, Including hlgh-denslty city streets. Consequently, 

• 

• 

these strategies should not be vleNed as ail-Inclusive solutions, but as the • 
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first steps I n a ser I es of more and more progress I ve strateg I es that w I I I 

assist law enforcement In their traffic management roles even beyond the year 

2()(x). 

Future studies related to this topic should also explore the specific Impacts 

of each of these strategies on applicable bUdgets. In addition, researchers 

should also exc:mlne haN cities can attract fc:mliles and businesses Into the 

Inner city, as well as other methods to raise revenues In support of city 

services. 
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PART V I: APPEI'D I XES 
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APPENDIX A 

Interviewees and Modified DelPhi Panel Mernber$ 

The fol lowing Is a list of the Interviewees and modified conventional delphi 

participants by job title: 

o Local City Manager 

o Assemblymember, california Legislature 

o ASSistant Division COmmander, california Highway Patrol 

o Area COmmander, california Highway Patrol 

o Deputy District Director, california Department of Transportation 

o Fonner Executive Secretary, california Transportation Commission 

o Field Operations Officer, california Highway Patrol 

o Transportation Planning Officer, california Highway Patrol 

o Field Sergeant, ca!lfornla Highway Patrol 

o Traffic Officer. california Highway Patrol 

o Mamber, Metropolitan Transportation Commission 
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APPENPIX B 

Interview Questions 

A. OVerv I eN Of Research Paper 

1. Tit Ie - "Manag I ng Urban FreeNays Inca I I forn I a By The Year 2CX>O - A 
Law Enforcement Perspective." 

2. General Issue - How wi I I california law enforcement departments manage 
traffic on urban freeNay systems In california by the year 2CX>O? 

3. Sub-Issues-

o 8mergency transportation to emergency scenes. 
o Future freeNay designs. 
o Cost of future emergency response strategies. 

B. Quest Ions 

1. What popu I at Ion trends do you see I n urban areas by the year 2CX>O 
(I.e. general population and workforce)? 

2. What will freeNay usage be by the year 20Cl0 (I.e. gridlock or 
freef ION)? 

3. Fran a des I gn perspect I ve - haN do you th I nk freeNays w I I I look by the 
year 20Cl0? 
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Interview out I Ine 
~ Page 2 

• 

• 

4. What wll I be the source and adequacy of transportation system funding? 

5. What problems wi I I the freeway systems pose for law enforcement and/or 
emergency service providers? 

6. List any possible major events that you thinK will have either a 
positive or negative affect on the freeway system and law enforcement? 

7. LIst any trends affecting the freeway systan that will continue 
through the year 2000 or beyond? 
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• APPENDIX C 

List Of Trends 

1. Traffic volumes on freeways. 

2. Number of registered vehicles In california. 

3. Cost of new transportation system facl Iities. 

4. Pollution levels. 

5. Public Interest In new transportation alternatives. 

"6. Number of traffic col I Islons on urban freeways. 

7. General population In ca!lfornla. 

8. Number of transportation measures on bal lots. 

• 9. Cost of land for new highway construction. 

10. Industry provided carpools 

11. Public attitude regarding voluntary oompl lance with law. 

• 
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APPENPIX P 

List Of Eyents 

1. Middle East war causes gas price Increase. 

2. A major earthquaKe destroys portions of freeway system. 

3. The Environmental Protection Agency restricts travel due to pollution. 

4. Mass transit systems are significantly expanded. 

5. Integrated traffic management systems are Instituted. 

6. Gr I d I ock occurs on urban freeway systems. 

7. Major gasol I ne tax Increase. 

8. Privately constructed tol I roads are opened. 

9. Bridge tolls are Increased based on time of day. 

10. A new fue I source Is deve loped. 

11. Legislation Is passed permitting traffic enforcanent without vehicle 

stops. 
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APPENDIX E 

• TABLE 1. Trend Screening 

FOR PURPOSES OF TQP.L£VEI.. STRA TEGle PLANNINO 
CANDIDA TE TREND HOW VALUABLE WOULD IT BE 10 HAVE A RF.AlJ.. Y 

in GOOD LONG·RANGE FORECAST OF 1lIE TR.E.ND? • 
RANK ORDER Priceless Vtrj HclpfuJ NotVrry W~ • HoeIpfuJ Helpful 

Traffic voll.lT'ieS 
1. on freeways. X 

Number of vehicles 
registered In 

2. california X 

Cost of new trans-
3. portatlon facl I Itles X 

4. Pollution levels X 

Public Interest In 
5. new transportation X 

alternatives. 

• Number of traffic 
collisions on urban 

6. freeways. X 

General population 
7. I n call fornla. X 

Number of trans-
portation measures 

8. on ballot. X 

COst of land for 
new h I gl'YNay 

9. construct Ion. X 

Industry provided 
10. carpools. X 

Public attitude 
regarding law 

11. ca11) I lance X 

• • Panc110tal (ex- each estimarc category. 
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TREND STATEMENT (Abbreviated) 
Trend 

# . 

T1 Traffic Volumes On Freeways 

T2 Number of Registered Vehicles In California 

T3 Cost of New Transportation System Facilit~as 

T4 Po 11 ut ion leve 1 s 

T5 Public Interest In New Transport Alternatives 

•• Panel Medians 

• • 

LEVEL OF THE TREND •• 
(Today = 100) 

5 Years Today • Five years • Ten years 
Ago from now from now 

75 100 ~ 100 ~ 100 

75 
100 ~ 125 ~ 125 

75 
100 ~ 150 ~ 175 

100 ~ ~ 100 100 50 

100 
75 ~ 300 ~ 300 

100 

100 

100 

100 

100 

• Five years • Ten years 
from now from now 

"will be" 

"should be" ~.", 
) 



............. " .. - -

-..j 
(0 

I 

• • 
* YEARS 

UNTIL 
. 

EVENT STATEMENT PROBABIL-
I1YFlRST 

Event EXCEEDS 
# ZERO 

E1 Middle East War Causes Gas Price Increase 1 

E2 Major Earthquake Destroys 1 
Portions Of Freeway Systems 

E3 EPA Restricts Travel 2 
Due To High Pollution Levels 

E4 Mass Transit Systems Are Significantly Elpanded 1 

E5 Integrated Traffic Management 1 
Systems Are Instituted 

E6 Gridlock Occurs On Urban Freeway Systems 3 

* Panel Medians 

• ... -; 

* PROBABILITY IMPACf ON 1HE ISSUE AREA 
1FlHE EVENfOCCURRED 

Five Years Ten Yeats 
From Now From Now *POSmVE * NEGATIVE 

(0-100 %) (0-100%) (0-10 scsJe) (0-10 scale) 

100~ 100% 5 

50% 60% 8 

20% 25% 8 

70% 90% 6 

80% 100% 7 

70% 75% 9 

. 
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OJ 
0 

MATRIX 
Maximum Impact (% Change ±) 

** EI E2 E3 E4 ES E6 TI T2 T3 T4 TS 

EI X :=5.0. ill ::30. :=lQ :=lQ :=lQ ill 

E2 X ill ±5. ±3Q ill ±3Q 

E3 X ±5.Q ±5.Q ill ill ::::25 ±!ill 

E4 :=lQ =:25 X ::5 :=5.0. :=lQ ::.10. ::l5 . ill 

ES ::.5. ::.5. X ::30. ±ill ::5 

E6 ±5.Q ±5.Q ±ZQ X :=lQ :=lQ ill ±!ill 

"IMPACTED" TOTALS 
HI E2 H3 E4 ES E6 Tl T2 T3 T4 TS 

--L --L .A.. 

** Lefiend 

EI - Middle East War 
E2 - Major Earthquake 
E3 - EPA Restricts Travel 
E4 - Mass Transit Expanded 

-....L 

ES - Integrated Traffic Management 
E6 - Gridlock 

• 

~ -....L .A.. .A.. 1... -....L ~ 

TI - Traffic Volumes 
T2 - Number of Registered Vehicles 
T3 - Cost of New Transportation Facilities 
T4 - Pollution Levels 
TS - Interest In Transportation Act 

• 

"IMPACT 
TOTALS" 

EI-L 

E2 -....L 

E3~ 

E4.JL 

ES _...6.... 

E6 -L 

~ 

• r- ) 
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APPENDIX 

tit List of Stakeholders 

(Note: Snal Idarters are Indicated by SO) 

1. a-tP Conn I ss loner 

2. Chief of Pollee Association 

3 . County Board of Superv I sors 

4. HlgtTNay Patrol Officers Association 

5. Enl> loyers 

6. Emergency Service Providers (Pollee, FI re, Medical) 

SO 7. Private HighWay Investors 

8. State Department of Transportation 

SO 9. Environmental Protection Agency 

10. Environmental Protection Advocate Groups 

tit 11. Com'llIters 

12. Loca I Res I dents 

SO 13. Real Estate Developers 

14. General Public 

15. Legislature 

SO 16. Taxpayer Groups 

17. Media 

18. Autarob I I e Insurance COlllan I es 

19. State Legislature 

20. HI gl'YNay COnstruct Ion Firms 

21. Mass Transit Proponents 

22. ~p Road Patrol Personnel 

tit 
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APPENDIX J 

Table 5 - Besponslbl I Ity Chart 

Strateay .1 - Deyelop a A pybl Ic Edycatlon program 

Tasks 

Develop/present proposal 
to a;p Mana It 

Select pub I Ic awareness 
advl sorv conn I ttee 

Develoo final Dian 

Coordinate statewide 
oroaram 

Conduct tralnlna 

Evaluate 

a-lP Execut I ve a-lP Off I ce Of a;p Off I ce Of 
Managanent Public Affairs Special Projects 

A I R 

A R -

A I R 

I R -

- R -

- I R 

R - Responslbl I Ity (not necessarily authority) 
A s Approval (right to veto) 
S - Support (put resources toward) 
I - Inform (to be consu I ted) 
- - I rre I evant to th Is I tan 
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APPENDIX K 

• Iable 6 - Besponslbl I Ity Chart 

strategy *2 - Deyelop an Integrated Traffic Management System 

Tasks 

Develop proposal 

Present Proposal 
to CHP/Caltrans 

Select Joining CHP/ 
Caltrans 
planning group 

Present final 
proposal to legislature 
and Governor 

• Select Joint CHP/ 
Caltrans oversight 
committee 

Select/train 
personnel 

Procure equipment 

Conduct public and 
officer awareness 
progralll 

Evaluate progra. 

• 

CHP Caltrans CHP Pub Ilc CHP Traffic state Governor 
Exec Mgt Exec Mgt Aff lars Plan Unit Leg & staff 

A - I R - -

A - S R - -

A A S R - -

R A S S A A 

A A - R - -

A - - R - -

A R - S A A 

A A R S I A 

A A S R A A 

R - Responsibility (not necessarily authority) 
A - Approval (right to veto) 
S - Support (put resources t~rd) 
I - Inform (to be consul ted) 
- - Irrelevant to this itan 
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APPENDIX l 

Table 7 - Responsibility Chart 

Strategy #3 - Assure Future Freeway Refu.ge Areas 

Tasks CHP 
Exec Mgt 

Develop/present proposal 
to CHP Management A 

Develop Joint CHP/ 
Caltrans policy position A 

Present final plan 
to approval 
authorities A 

Develop new 
freeway design 
specifications A 

Evaluate prograM A 

Caltrans CHP Traffic Governor Legislature City 
Exec Mgt Plan Unit & Staff Off Ic la Is 

- R - - -

A R - - I 

A R A A A 

A S - - I 

A R I I I 

R - Responsibility (not necessarily authority) 
A - Approval (right to veto) 
S - Support (put resources toward) 
I - Inform (to be consu I ted) 
- - Irrelevant to this itan 

-84-

.. 

• 
Caltrans 
Engineers 

-

S 

S 

R 

s~ 

• 



• 

• 

• 

APPENDIX M 

Table 8 - Responsibility Chart 

Strategy #4 - CreAje Special ized emergency R~spopse Units 

Tasks 

Develop/present 
proposal to a;p 
Man""'---nt 

Select project 
developrent 
carmi Uee 

Develop final 
croaran 0 I an 

Acqui re equir:rrent 
and faci I i tv 

Select te~t area 

Condlct trainina 

Coordinate field 
test of croaran 

Eva I ua teproaraTI 

a-P Execu t i ve a-P Off ice Of Q-P Road a;p Area 
Managsrent Special Projects Patrol Officers Canra.nder 

A R - I 

A R S S 

A R I S 

A R I S 

A R - I S .. 

A R S S 

A R S S 

A R I S 

R - Responsibi I ity {not necessari Iy authority} 
A - Approval (right to veto) 
S - Support (put resources toward) 
I m Infom1 (to be consul ted) 
- - Irrelevant to this item 
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APPENDIX N 

Table 9 - Responsibility Chart 

Strategy #5 - Increased Uti I ization of Motorcycles 

Tasks 

Develop/present proposal 
to Q-fP Man nt 

-
Select test area 

Increase 
rrotorcYcie deolo\1TSnt 

Evaluate croaran 

Q-IP Execu t i ve Q-IP Area 0iP Off ice Of 
Managsrent Camander Special Projects 

A R 

A I R 

A R S 

A S R 

R - Responsibi I 'ity (not necessari Iy authority) 
A - Approval (right to veto) 
S - Support (put resources toward) 
I - I nfomt (to be consu I ted) 
- - Irrelevant to this itan 
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