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March 16, 1988

The Chairman, Steering Committee
Public Works Department

Cayman Islands

British West Indies

Dear Sir:

It is our pleasure to submit this final report, Master Ground Transportation
Plan, prepared according to the terms of our Agreement. The report,
including a technical appendix, has been bound in a single volume for
convenience of use. The work is organized so as to address all the concerns
of the Steering Committee. These include a detailed set of improvement
projects and investment schedule, preliminary design  plans, and
identification of 1likely future road projects. It also includes council and
advice concerning government transport policies and legislation as it affects
ground transportation on Grand Cayman.

Road improvement preojects recommended for construction in 1988-1992 have been
divided into two groups, a set of immediate action projects designed to
improve the existing road mnetwork, and new road segments to provide an
alternative route to the congested West Bay Road. A traffic circulation
scheme has been proposed for George Town, designed to efficiently circulate
vehicle trips to and from the new North-South Arterial and Fort Street
Extension. The one-way traffic scheme can be accomplished at a relatively
low <cost, but should not be implemented until the new arterial and connector

roads are in place.

On behalf of David Lashley & Partners and Roberson Ward Associates, we
acknowledge with thanks the close cooperation and assistance from Mr. Donovan
Ebanks, Chief Engineer, and the staff of the Public Works Department. With
the support of each member of the Steering Committee and their technical
staff, this document was completed in a timely manner and should be of
benefit to the quality of life experience in Grand Cayman for years to come.

Respectfully Submitted,

WILBUR SMITH ASSOCIATES

WWK
Leif E. Maseng, P.E,
Study Director
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CHAPTER ONE

INTRODUCTION

The Cayman Islands, a British Dependent Territory, are located about 180 miles northwest
of Jamaica and consist of three islands. Grand Cayman, the largest of the three, included 94
percent of the national population in 1987 (22,869 persons) The seat of national government

is located in George Town, Grand Cayman.

The Islands came under British rule in 1670 and became a dependency of Jamaica that lasted
until 1859, In 1962, when Jamaica became independent, the Cayman lIslands remained a British

Coleny and a Governor was appointed.

The economic life is primarily based on two major activities, offshore financial services
and tourism. The offshore company and banking laws were enacted during the 1960's, and are
responsible for much of the economic growth experienced since then. More than 480 banks and
trust companies, and 17,000 foreign companies were registered in the Islands. Only a smali

number of these, however, maintained individual local offices.

During the mid-1970's the islands were discovered by the world tourism industry.  This
resulted in rapid development of hotels, retail shops and second homes located primarily in
George Town and along the famous Seven Mile Beach to the north. By 1985, tourism contributed
US $70 milion per year to the economy and employed a quarter of the workforce. Thanks to
touwrism and banking, full employment has been achieved in Grand Cayman, and additional workers

have been recruited from abroad.

Topographic features of Grand Cayman vary between the sand/mar] shoreline along the west-
ern  coastal area and the hard Bluif Limestone in the East End and Norhside Areas. Average
elevations along the western shore lie between 4 and 12 feet above mean sea level, with lower
areas located primarily in mangrove swamp. Underlying most of the western half of the island
is fronshore formation, a soft limestone material that is exposed in some areas and in others

is covered by up to 20 feet of peat and/or marl.
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Land development over the last 15-20 years has been concentrated along Seven Mile Beach
and other areas near George Town. The result is an increasing scarcity of large land parcels
suitable for residential/tourist ocriented facilities in this vicinity. Because of this, devel-
opers have begun to dredge canals and small lakes adjacent to North Sound, and use the excavat-

ed material to reclaim lowlying areas for new development.

STUDY AREA

The Master Ground Transportation Plan (MGTP) analysis includes all of the Grand Cayman
land area, approximately 69 square miles, and a 1987 population estimated to include over
24 000 persons including visitors. However, aftention is directed primarily toward the urban

centres of George Town, West Bay, and Bodden Town, as shown in Figure 1.

The benefit of a focus on the more populated area is twofold. It recognises that ground
transportation consists of person-trips utilising a wide variety of personal and public vehi-
cles, and the need for a network of public roads and streets designed to serve the
transporiation needs of the area. By concentrating on the more densely populated western
portion of the Island it was possible to develop a system of relatively small geographic zones

necessary for the trafiic network analysis for trip generation.

A second purpose in targeting the more urban areas was that these are the primary source
of traffic and parking problems that must be investigated. George Town, in particular, has
recently experienced centre city traffic congestion and pedestrian inconvenience as business

activity and tourist travel continues to grow.

The report that follows is intended to meet the requirements set out in the Terms of Refer-
ence for the Master Ground Transportation Pilan Study. Objectives stated in the Terms of Refer-

ence included:

a. a detailed program of economically prioritized projects and a corresponding transport

investment schedule for 1988-1992;

b. appropriate physical plans to allow timely land acquisitions necessary for these

projects;

1-2




4 VIV AQNLS 40 SLA — — — Y RN -1 )
JUINID  NvBHN ° NVId NOILVLIHOdSNVYL L 3800
AVAQVOH MOV (ﬂ ANNOYSD H3LSVIN f k
d.mm( >DD.._:W IME NYWAYD ONYHO
L aNIoT & r ¥ | AANLS dlOW |
- SAVIDOSSY [LNS ang
SATUN
€ Z 1 Q
[ —— — —_ — —
“ oL \.J.\...\l../L_..// ool Fb@ml\.) |lm
VIS NV IZGINYD r/zgoom\w\ - - - g

NMOL I0HO3D

. — N
|

VMY AUALS = )_
e QILVHINIINDD .

Ju S ONAIOS  HISON Mw_.

VI¥  NYIgdIaYD







c. a prospective program of road transport projects for years 1993-1997 with correspond-
Ing approximate investment schedule and primary justifying factors (ie. reasons for

consideration);

d. recommendations for the improvement of the operation, planning, and management of the
road transport mode including specific recommendations to enable the annual updating

of the five year investment program; and

e. recommendations for the improvement of Government transport policies, especially poli-

cles for effective transpornt coordination.

NATIONAL GOALS AND OBJECTIVES

To begin this analysis it was first necessary to ensure that the greater national interest
was the guiding principle in the conduct of the Master Ground Transportation Plan Study. The
provision of transport facilities is intended to serve the national interest by furthering
national goals, objectives and policies. Transport is not an end in itself, and it does not
have its own political constituency. Rather it should be directly and consciously linked to

naticnal economic, demographic and social policy.

A series of meetings were held with both governmental agencies and private groups to
appraise them of the process of conducting a transportation study, and results that could be
expected upon completion of the work. In all cases these sessions resulted in much general
discussion and personal sharing of thoughts and concerns regarding future growth and deveiop-

ment of Grand Cayman.

DEVELOPMENT/INFRASTRUCTURAL RELATIONSHIP

There is a direct relationship between the number of residents and visitors and the infra-
structure investments (roads, water supply, sewerage, etc.) needed. Demand for transport is a
function of population size, number of tourists, gross national product, trip making character-

istics, and other demographic and economic features.



To design a road transport system that is based on needs, a forecast of demographic and
economic conditions must be made. Such a forecast accepls and existing and established
national policy and set of goals regarding future development. This was not the case in Grand
Cayman at the onset of the Master Ground Transportation Study. The National Development Plan
was in the process of being revised, and concerns about the rate of national growth were being

expressed by both Government and the general public.

GROWTH ALTERNATIVES

As the issue of continued growth and development versus constrained growth has not been
decided, the Government reguested that the MGTP Study investigate transportation impacts relat-
ing to three possible growth rates. As a result of guidance from the Steering Committee, it
was agreed that projections produced by the Department of Planning would be used for the
period 1987 to 1992. Because development permits had already been granted and no major
changes In Government policies were imminent, it was appropriate to anticipate a continuation

of current growth rates for the next five years.

The MGTP Study based its population forecasts on the Planning Department’s Linear Growth
Projections which assumed a total population in 1985 of 21,332, This figure was projected by
the Department to increase to 26,700 persons by the year 1992, or an annual increase of 3.6

percent in total population. This growth rate was subsequently defined as Growth Option B.

For the second five-year period, in order to comply with the Government’s request, a low
rate was defined as consisting of the natural increase of the indigenous population coupled
with a propottional increase of expatriates (Option A). Similarly, a forecast of a high rate
of development, based on a 10 percent average annual increase in work permits and thereby
increasing the number of expatriates and dependents, was applied (Option C}. The lower rate
of growth in Option A resulted in a projected 1997 population of 28,700 persons. in contrast,
the high growth rate of Option C projected total population to reach 36,300 persons in the

same year.




ADOPTED GOALS AND POLICIES

A review of the Economic Development Plan, 1986/1990, and The Development Plan of 1977,
provided the basis for judging likely future policy decisions and their effect on transpora-
tion planning. The 1977 goals or strategies had a strong growth and development orientation
--encourage tourism, banking, manufacturing, etc. As evidenced by the growth and development

between 1977 and 1987, these policies may be described as having succeeded.

A gradual shifting of attitude away from growth accentuation (1977) to one of controlled
population increase is more apparent today. Concern has been expressed for environmental
preservation, and emphasis on "Caymanian" opportunities, standard of living, and quality of

life. This gradual shift in goals and policies was recognised in the Study.

In past years the Cayman lslands have viewed growth, both economic and demographic, as
being quite beneficial in that income increases, lifestyles improve, etc. Beyond some intan-
gible point, however, rapid growth brings excessive impacts that begin to affect the popula-
tion in a negative manner. Congested roads are one ohvious result as Government is unable to
supply necessary infrastructure to accommodate the rate of development its actions have

fostered.

TRANSPORT-SPECIFIC POLICY

Discussions with the Government and with those in the private sector also provided guid-
ance on their policy and strategy matiers. From these meetings the following conclusions were

drawn:

Major Land Use Changes - Government undertook to notify the Consultant of any location
changes to signhificant existing traffic generators envisaged within the planning period. It
was concluded that the Port will remain where it is. The analysis was to consider any envis-

aged new schools, major hotels or condominiums, hospital relocation, etc, based upon informa-

tion to be supplied by the Planning Department.



Mass Transportation - Discussions indicated that mass transportation would remain in the

private sector. The private vehicle was assumed as the predominant form of transportation

throughout the study period.

Road Network Improvements - A number of possible road network Improvements in the study

area were discussed during initial meetings with various agencles. It was understood that all
options capable of improving traffic flow would be considered as possible solutions. These
included traffic management procedures, intersection improvements, road widening, and alterna-

tive routings.

Parking Demand and Cost - The issues of parking space demand and parking policy were

identified as important study elements. Government recognised that some form of parking regu-
lation, possibly including the institution of parking charges, could be needed. The Study was
also asked to comment on parking locations in terms of generalised need and access. The possi-

ble focation of a new post office, with overhead multi-storey car park, was also reviewed.

Road Right-Of-Way - Historically new road construction on Grand Cayman was primarily in

the form of land access roads. As a result, the owners of the affected land benefitted from
the roads. Recognising this, the landowners generally provided the land for the roads without
compensation. In order to provide for new and improved roads to serve the study area, Govern-
ment must have the mechanisms whereby it can galn access to the necessary lands in order to
serve public needs, even if this means compensating the landowners. Thus, the Study also

considered strengthening of land acquisition procedures.

In addition, changing land use that accompanies development processes may preciude the
provision of an adequate public road network. As indilling occurs, the cost of a new road
corridor becomes increasingly expensive. In order for the Government to address this problem,

right-of-way must be preserved, even though it may not be required until some future date.

Governmental Policy Roles - In the past, Government intervention has occurred only in

order to meet the needs and wishes of the people.  Within this context of restrained
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Government action and policy, this Study assumed that some types of increased Governmental

action could be considered, for example:
*  The feasibllity of a George Town "pedestrian” area.
*  The possibility of implementation of parking fees.
*  Consideration of "staggered work hours".

Policies that tend to unnecessarily constrain or restrict were not considered in the

Study. Items not analysed included:
*  Vehicle ownership constraint or increased taxation.
*  Vehicular use constraint, e.g., limited access to the centre of George Town.
*  Governmental provision of mass transit.

PREVIOUS STUDIES

A number of studies of various aspects of Grand Cayman Transportation have been completed
in the past and have been used as resource material for MGTP Study. Efforts to solve traffic
refated problems in the last decade began with attempts to relieve congestion in central
George Town. Solutions include several schemes for one-way circulation of vehicles and identi-

fication of on-street parking areas.

More recently, studies have broadened this scope to recognise problem areas in Greater
George Town and along West Bay Road. Although in each case studies were somewhat limited in
scope, all recognised the need for additional data and statistics concerning both traffic and
socioeconomic development in Grand Cayman. The most recent analysis, "Roadway Transportation
Study", prepared by a group within the Department of Civil Engineering, University of Tennes-
see, December, 1986, was more comprehensive than others but was handicapped by the lack of a

sufficient data base.




The MGTP Study, therefore, was organised in a manner that required data collection and
analysis over the first half of the Study. This information was published in two interim
reports. A Statement of National Goals and Objectives was followed by a report on the Exist-
ing Transport System. These were followed by a report on Prefiminary Plans and Cost//Benefit
Analysis, and a memorandum accompanying Right-of-Way Acquisition Plans. Each of these MGTP
reports details all of the investigations and the analysis process that is summarised in this

final report.
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CHAPTER TWO

PLANNING ANALYSIS AND FORECAST

It should be recognised that, whilst land use planning in the Cayman lIslands has been
carried out in the past in varying degrees of detail, the general policy with regard to offi-
clal development plans appears to have been one of flexibility in implementation. The designa-
tion of land by zones has not preciuded development of individual properties in any zone
provided that the primary use was not adversely alfected or unless there were substantial

objections from immediate neighbours.

CURRENT LAND USE

In response to needs of the MGTP Study, the Planning Department undertook an existing land
use survey of Grand Cayman. Areas of similar activity were identified according to six
predominant land use categories, including residential, commercial, industrial, agricultural,
hotel and tourist related development, and institutional, crown and public copen space. The

distribution of the various land uses is shown on Figures 2-1, 2-2, and 2-3.

The three figures show the predominant use in each area, and reflect the single and multi-
family uses coupled with tourism in the Seven Mile Beach/West Bay areas. They also indicate
the gradual increase in the density of all uses within and around the centre of George Town,
the mainly residential areas to the south and east, and the largely undeveloped eastern

portion of the istand characterised by single family residencies and "vacant” land.

TRAFFIC ZONES

In order to define more precisely alb existing and future traffic and planning data identi-
fied during the course of this Study, the Island has been subdivided into 88 zones. Zone
boundaries have been drawn so as to identify areas of similar land use and to facilitate traf-
fic analysis of major trip generators. With a numbering system beginning in West Bay, the
first 28 zones include the West Bay District and the Seven Mile Beach portion of the George

Town District. Traffic zones 29 through 79 include all the remaining areas of the George Town

21



District, while zones 80-87 include the Bodden Town District. The remainder of the lIsland is

identified by zone 88, as seen in Figures 2-4, 2-5 and 2-6.

CURRENT POPULATION

The 1986 Statistical Abstract of the Cayman Islands gives a provisional 1986 population
estimate of 21,600. The Economic Development Pian, 1987, estimated 1987 population for the
Cayman lIslands at 22,869. Recently, the Government conducted a census on Cayman Brac and
Littte Cayman. Though this data is not yet available in printed form, it has been reported
that 1,300 persons now live on those islands. The Economic Development Plan estimate of
22,869 persons was accepted by this study as the 1987 population of the Cayman lIslands. Sub-
tracting 1,300 for the Sister Islands population, the resulting 1987 Grand Cayman population

was 21,569.

Population Distribution By Traffic Zones - During the early stages of the MGTP Study,

need for updated and geocoded demographic database was realized. Subsequently the Planning
Department underiook a windshield land use survey. The results of this survey were identified
according to traffic zone (TZ), and used to quantify many of the parameters for the traffic

analysis model.

Population by TZ was determined by using the Planning Department’s number of single famity
(SF) and multifamily (MF) dwelling units per TZ and multiplying by an occupancy rate. These
rates were derived from Water Authority survey data (1983) and from the Environmental Health

Department’s Sanitary Survey data (1987).

Tourist population for the peak season (March) was developed by identifying the number of '
hotel rooms per TZ, as reported by the Planning Department, and multiplying by occupancy rates
{unit rental and persons per room). The result was an approximation of tourist population for
each of the 88 traffic zones. It is important to note here that the MF units include condo-

miniums rented on a short term basis.

Occupancy Factors - A survey by the Water Authority (WA) determined occupancy values
of 3.42 persons for SF units and 2.50 persons for MF units in their population estimates for

the Seven Mile Beach Sewerage Scheme. These average values were determined by surveys sampling
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69 homes in the West Bay Beach area in 1983. The area surveyed includes 127 SF units in TZ's
16 - 26, indicaling a 54 percent sample, and thus are appropriate for the MGTP analysis of

those zones.

Occupancy data produced by the the Environmental Health Department’s (EHD) data from their
Sanitary Survey, 1987, was also determined to be valid for use in this study. The EHD had
compiled their data according to block and parcel number. This data was then collated accord-
ing to zones 27-36, 45, 47, 52, 53, 55, 58, 59, 61-67, 70-72, 81, 83, 84, 87 and 88. Combined
with the WA data, these factors represent a 31.2% sample of all SF units on Grand Cayman,

exclusive of the West Bay area.

Single Family Unils - Where data for a specific TZ had been analyzed, the calculated
number of persons per household was used to estimate the population in single family dwelling

units in that zone. Where Information was not available for a specific TZ, the factor describ-

ing a zone with similar characteristics was used.

Multi Family Units - Water Authority values of 2.50 for MF units in the Seven Mile Beach

area and 2.00 for MF units elsewhere were judged to be appropriate for the MGTP Study. Simi-
lar statistics developed during the EHD survey were discarded after discussions with their

staff.

MGTP Population Estimate - With these values, the resulting total population for Grand

Cayman was calculated to be 24,046. This includes an estimate of 1,633 tourists in the short
term rented MF units.  Subtracting tourists from the 24,046 estimate, the resulting Grand

Cayman population is 22,413. Total population by traffic zone is shown in Table 2-1.

EMPLOYMENT

The Census of 1979 reported 7,539 people at work and 45 people sick, for a total of 7,584
jobs In that year. The Employment Survey of the Cayman lslands; November, 1985; reported a
current demand for 10,034 jobs. This represents an increase of about 408 jobs per year. The
system of job classification in the two reports was not consistent, therefore very few accu-
rate comparisons could be made between the two sets of data. The 1985 report also stated that

1985 Grand Cayman employment was 9,601, indicating 433 jobs waiting to be filled.



TABLE 2-1
EXISTING POPULATION DISTRIBUTION AND
PREDOMINANT LAND USE BY TRAFFIC ZONE

1987 1987 1987 1987 1987 1987 1987
ZOKE LAND SE LWITS SE UMITS  SE UNITS NP UNITS HE UWITS  MF UNITS  TOTAL T0TAL
Use OCC RATE  POPULATION OCC RATE POPULATION UNITS  POPULATION
1 SF 40 3.82 153 8 2.00 16 48 169
2 KE 13 3.82 30 58 2.90 118 71 166
3 St 118 3.02 431 8 2.00 36 146 507
{ 1 3 .87 118 ] 2.00 0 K} 118
g )3 69 3.82 64 10 2.00 0 79 284
6 1 . 91 3.82 443 26 2,00 52 142 195
7 SE 2 3.82 92 i3 2.00 26 37 118
8 S 123 3.82 470 i“ 2.00 88 167 538
9 5 12 3.82 481 3¢ 2,00 60 156 541
19 L] 9 4.82 H 62 1.00 124 71 158
1 ) I V| 3.82 637 n .00 1] 194 701
12 St 9 3.82 187 6 2.00 12 55 199
13 sF 43 3.82 164 a 2.0 4 63 208
14 SL i1 3.82 32l 2 2.00 4 g6 345
15 1A 8 3.82 3 15 2.00 30 9% 351
16 SL l 3.42 k| 0 1.50 ¢ | 3
17 M 12 3.42 41 254 .50 635 266 676
18 5L l 3.42 3 9 2,50 ¢ 1 3
19 HE 3 3.42 116 108 2,50 ©arn 142 386
Pl b l KLY X 97 2.50 H0n 26
2 5L 3 3.42 10 0 .50 0 3 10
n T Il 3.42 38 52 1.50 §30 263 668
23 SE % 3.42 192 17 2.50 43 73 234
24 1! 1 3.42 3 33 .50 133 54 136
25 RN 1 .42 3 0 2.50 0 1 3
26 Tu $ 3.4 i 134 .50 335 143 366
7 SL n 3.15 366 63 2.00 126 I 492
8 1Y) 8 2,50 20 388 2.00 776 3% 7%
29 IN 10 6.29 63 62 2,00 124 72 187
k1 ¢ 16 3.1 386 117 2,00 el 333 620
K} SF 45 4.37 197 ¥l 3.00 18 69 245
n RE 9 1.50 14 6 1.00 11 1% 26
33 SF 80 4.63 370 60 2.00 120 140 430
H SE 8 N 9 12 1,00 1} 10 116
35 SF 29 3.47 106 43 2.00 50 L] 196
36 S¢ LX) §.74 04 LT 2.00 84 83 288
»” 0s 13 3.67 L1 ¢ 2.00 ¢ 13 48
» 03 3 3.67 18 { 2.00 8 ] 26
Ky} RE ¢ 3.67 0 0 .00 0 0 0
40 0s 0 3.67 ¢ 0 2.00 ¢ ¢ ]
41 {i] 0 1.67 0 0 3.00 0 0 0
12 it 14 3.67 ¢ 0 1.00 ¢ ¢ ¢
13 RE 0 3.67 0 0 2.00 ¢ 0 0
4 I 0 3.67 0 ¢ .00 0 0 ¢
L 13 49 5.39 264 15 2.00 X 64 294
46 % | .39 3 ¢ .00 ¢ 1 3
47 L 7 5.39 K[ 4 .00 8 Il 46
8 N 4 3.67 IS 2 .00 ¢ 6 1%
49 RE 2 3.67 ? 4 2.00 8 6 - 13
b 2 3.6 88 6 2.00 12 X 10
5l st ) a.67 143 3 .00 66 72 209
52 sk 39 3.9 Xl ¥ .0 n 95 306
93 13 63 3.7 241 M .00 68 by 3
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TABLE 2-1 (Con't.)
EXISTING POPULATION DISTRIBUTION AND
PREDOMINANT LAND USE BY TRAFFIC ZONE

1987 1987 1987 1987 1987 1587 1987
20HE LAND SF URITS SF UNTTS SF UNITS HE WNITS HE UNITS  HE URITS  TOTAL  T0TAL
UsE 0CC RATE POPULATION 0CC RATE POTULATION WHITS  POPULATION

51} 05 0 3.9% ] 0 2,00 0 0 0
55 11 i 4,33 199 15 2.00 32 62 23
36 5¢ I .7 53 10 2.00 20 24 73
57 08 3 KNy 11 2 2,00 4 5 15
38 8E 59 3.77 a 54 2.00 108 113 330
39 LH 4l .12 173 32 2.00 64 L) 7
&0 IH 0 412 0 0 2.00 0 9 0
&1 5L 26 4.12 107 17 2.00 34 41 14}
62 SE n .27 312 56 2.0 112 129 121
63 St 100 3.95 395 28 2.00 56 128 45!
b4 SE 23 1,09 94 13 2.00 EX L 124
63 s 170 3.82 649 79 2.00 158 249 8?7
66 St 84 .13 263 48 2.00 EL 132 Bk}
67 SE 14 2.60 36 9 2.00 i8 23 54
68 TV 4 2.60 19 9 2.00 0 Ll 10
69 HE 41 2.60 114 87 2.00 134 11 248
70 1 52 3.71 193 L} 2.00 82 93 75
71 18 3 347 7 12 2.00 2 14 3
71 St 29 3. 101 27 2.00 5 56 155
3 5L 62 3.67 228 0 2,00 0 62 228
A} HE 36 3.67 132 79 .00 138 15 290
75 gL 45 3.67 163 24 2.00 48 69 213
76 HE 19 3.67 79 142 2.00 284 161 3
77 5L 120 3.67 449 18 2.00 K14 138 176
78 sL 3 3.67 143 7 2.00 14 16 157
79 KE 16 3.67 59 n 2.00 6% 43 125
80 SL 13 3.67 439 i3 2.0¢ 26 149 533
81 L 193 3.67 708 19 2.00 38 212 746
82 st 1% 5.00 600 L] 2.00 58 143 658
83 &L 110 3.00 330 4] 2.00 B2 ) 412
84 5L 45 3.00 225 a7 2.00 54 73 74
B3 5L KK} 350 123 L] PR 8 39 131
Bb 5L 22 3.50 77 4] 2.00 86 63 163
87 5L 17 3.68 66 7 2,00 14 21 8
88 §L 627 4.03 2564 108 2.00 216 135 2780
T0TALY 4363 16933 332 7108 7690 74046

SOURCE; Planning Departsent and HGIP Study

Land Use Key

S SINGLE FANILY UWITS SL  SINGLE EANILY LOW DENSITY  HE MULTI EAHILY

T4  TOURISH OR RELATED fG  AORICULTURE RE  RETAIL AMD SERVICE TRADES
08 OFFICES, BANKS IC  CHURCH, CEMETERY 18 sCionk, COLLEGE

I HOSPITAL, CLINIC 10 OTHER POS  PUBLIC OPEN SPACE

EN  RECREATION D INDUSIRIAL
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Employment Distribution By Traffic Zone - Distribution of total employment among the 88

zones was determined by tabulating places of business shown on the Land use survey maps and
applying a jobs per square foot factor to each building. To allow for some degree of differen-
tiation between types of buildings, factors were developed for the categories of ‘retail’ and

"other".

Factors were developed through a survey of the actual number of employees in eight select-
ed buildings in George Town. The Government Statistician reported the number of employees in
six buildings (retall and office) as recorded during the Employment Survey, 1985. The number
of employees by business was not requested nor reported to the Study team in order to ensure
the confidentiality of this information. The other two samples were provided by the Honorable
Member for Communications, Works and District Administration, Captain Charles Kirkconnell, for
Kirkconnell Brother's Home Center and Kirk Plaza, two examples of retail stores. Retail jobs
were established as 0.0050 per square foot, while a figure of 0.007 was set for all other

employment except hotels.

Hotel jobs were determined separately by assuming a value of 1.0 jobs per hotel room.
Construction and other mobile jobs were distributed evenly between TZ's 16 - 75, excluding TZ
41 (traffic island). It was these areas where the majority of construction was or will be

undertaken.

The values as reported in the Employment Survey, 1985, for private sector construction
(898), and for taxi drivers (294), were evenly distributed (20 per TZ) In TZ's 16 through 75,
except TZ 41 which is a traffic island.

The resulting 1987 total employment for Grand Cayman is 11,171, This is 1,570 higher than
the 1885 Employment Survey, representing an increase of 785 jobs per year. The distribution

of employment by traffic zone is shown on Tahle 2-2,
TOURISM

Development of the tourist industry in recent years has resulted in its becoming a major

revenue producer and employer. Although the rate of increase of tourist arrivals by air and




TABLE 2-2
EXISTING EMPLOYMENT BY TRAFFIC ZONE, 1987

EMPLOYMENT TOTAL

ZONE _RETAIL OTHER INDUST. JOBS
1 19 0 0 19
2 0 0 0 0
3 0 0 0 0
4 36 0 0 36
5 19 5 0 24
6 89 0 0 89
7 36 0 0 36
8 56 0 0 56
9 52 12 0 64
10 0 84 0 84
11 35 0 0 35
12 7 0 0 7
13 36 0 0 36
14 44 0 0 44
15 68 0 0 68
16 0 18 0 18
17 0 18 0 18
18 0 18 0 18
19 102 42 9 153
20 0 55 0 55
21 114 28 0 142
22 0 394 0 394
23 0 18 0 18
24 0 355 0 355
25 78 18 0 96
26 0 121 0 121
27 121 79 0 200
28 3 325 0 327
29 40 18 137 195
30 195 18 18 232
31 292 90 0 382
32 148 40 0 189
33 107 19 0 126
34 a7 37 0 84
35 119 40 68 227
36 74 37 0 111
37 242 516 0 758
38 247 259 0 507
39 485 626 0 1111
40 0 254 0 254
41 0 0 0 0
42 91 89 0 180
43 22 18 0 40
44 0 18 23 41
45 27 25 0 52
46 23 194 0 217
47 149 18 177 345
48 342 18 9 369
49 122 76 0 198
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TABLE 2-2 (Cont.)
EXISTING EMPLOYMENT BY TRAFFIC ZONE, 1987

EMPLOYMENT TOTAL

ZONE RETAIL OTHER INDUST. JOBS
50 334 18 0 352
51 66 67 9 142
52 266 32 5 303
53 g 64 0 64
54 407 148 0 554
55 25 18 0 43
56 117 30 0 147
57 73 18 0 91
58 0 23 5 27
59 0 27 0 27
60 0 221 0 221
61 0 18 0 18
62 0 18 G 18
63 0 27 0 27
64 0 20 0 20
65 14 24 0 37
66 91 64 18 173
67 0 32 0 32
68 0 56 9 66
68 5 23 0 27
70 16 18 0 35
71 0 132 0 132
72 0 18 g 18
73 0 18 0 18
74 0 18 0 18
75 9 18 0 27
76 8 5 0 14
77 13 0 0 13
78 0 0 0 0
79 0 0 0 0
80 27 7 0 34
81 0 61 0 61
82 38 1 0 38
83 25 18 0 43
g4 28 0 0 28
85 27 0 0 27
86 0 7 0 7
87 0 0 0 0
88 34 80 23 137
TOTALS 5,310 5,352 510 11,1714

Source: Planning Department, and MGTP Study




by sea has varied dramatically in certain years, the overall growth rate Is amongst the high-
est in the Caribbean region. The latest data available indicate that a 8.2 percent increase

was registered between 1985 and 1986.

Historical Growth - Table 2-3 indicates the growth of all tourist arrivals by air and

by sea over the last decade. Observations and conclusions that may be made on the tourist
trends must recoghise that tourist arrivals by air may be affected by availability of accommo-
dation. Thus they may reflect the opening of new hotels. As a result, substantial increase
in any one annual air arrival statistic may not be significant without reference to particular
circumstances. It is assumed that virtually all arrivals by sea represent visitors who deparn

on the same day.

TABLE 2-3
TOURIST ARRIVALS, 1972-1986
ARRIVALS BY AIR ARRIVALS BY SEA

Percent Number Percent TOTAL
Year Persons Change of Ships Persons Change ARRIVALS
1976 64,875 19.8 66 40,618 80.9 105,493
1977 87,197 3.6 77 42,426 4.5 109,623
1978 77,402 15.2 70 45,052 6.2 122,459
1979 100,587 29.9 98 59,030 31.0 159,617
1980 120,241 19.5 116 60,869 3.1 181,110
1981 124,598 3.6 126 78,013 28.2 202,611
1982 121,214 2.7 179 158,285 102.9 279,4%9
1983 130,763 7.9 221 177,215 12.0 307,978
1984 148,485 13.6 250 203,583 14.9 352,068
1985 145,072 -2,3 319 258,674 27.1 403,746
1986 166,082 14.5 316 270,949 4.7 437,031

Source: Department of Tourism, and MGTP Study.

Peak Arrivals and Occupancy Rates - Of the total tourist arrivals by air in 1988

(166,082), the peak month of March accounted for 19,867 or 11.96 percent, followed closely by
the month of December and 16,800 arrivals (10.11 percent). Tourist arrivals for February 1986
were 15,411, and these 3 months (February, March and December) have consistently produced the

peak demands in recent years, Table 2-4.
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TABLE 2-4
TOURIST ARRIVAL AND OCCUPANCY RELATIONSHIP, 1986

AIR ARRIVALS PERCENT OCCUPANCY

Month Number % of Year Hotels Apartments
January 13,532 8.15 68.1 65.6
February 15,411 9.28 77.9 78.9
March 19,867 11.96 78.5 78.3
April 12,491 7.52 64.3 56.4
May 12,937 7.79 61.3 44.4
June 13,650 8.22 65.3 416
July 13,863 8.35 64.7 41.3
August 14,914 8.98 66.9 43.9
September 8,410 5.06 53.7 20.8
October 10,984 6.61 56.0 325
November 13,223 7.96 71.3 53.4
December 16.800 10.11 £69.3 55.7
Total 166,082 100.00 66.5 52.0

S_ource: Statistical Abstract June 1987, and
Department of Tourism.

By omitting the normally "slack” months of September and October, the average for the
remaining 7 months is very consistent, varying from 12491 in Aprit to 14,914 in August, or an
average over the 7 months of 13,516 per month. These "out-of-season” arrivals are more consis-

tent and higher than in many other similar Caribbean destinations.

Choice of Tourist Accommodation, 1986 - The choice of accommodation for 1986 was

assessed In the 1987 Statistical Abstract. It was found that 51.5 percent of all tourists
preferred hotels, while 29.5 percent chose apartment accommodations. The remaining 19 percent

were accommodated in private homes.

These ratios have not vared significantly over the past five years. On the assumption
that very few hotel visitors arrive by sea, the stated relationships can be translated to
actual numbers of visitors according to housing categories. Hotels attracted an estimated
85,500 tourists in 1986, while about 49,000 others sought apantment housing. Private homes

attracted approximately 31,600 visitors.
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By assuming March, 1986, as the peak month for hotels and apartmenis and that the
previouslty stated relationships remain reasonably constant during the "high season’, visitors
to hotels were estimated at about 10,200 persons. Tourists in apartments numbered about

5,900, while almost 3,800 persons visited private houses.

Statistics on length of stay in 1986 indicate an average 4.0 days for hotels and 6.9 days
for apartments. Over the past five years, hotels averaged 3.26 days and apartments averaged

6.6 days.

By applying the 1986 lengths of stay to the March 1986 tourist arrivals, the following rounded

numbers of visitors can be assumed to have been present on any one day in the peak month:

Hotels: 4.0(10,200)/31 = 1,300
Apartments: 6.9(5,900)/31 = 1,300
Private Homes: 7.0(3,800)/31 = 800

No statistical data on length of stay in private homes is available for analysis.

Therefore it is assumed that each visit had a duration of seven days.

Visitors and Cruise Ship Arrivals, 1986 - Cruise ship arrivals, shown previously in

Table 2-3, include 270,949 passengers landing in 1986. Increases in arrivals have varied
dramatically, averaging 32 percent p.a. between 1982 and 1986. The average number of passen-
gers per vessel in 1986 was 857, but certain larger vessels frequently disembark in excess of
1400 persons, and in some cases 1700 persons. Since up to 4 or 5 vessels may arrive on the
same day, the minimum number disembarking was estimated as 857 x 4 = 3428 passengers. Assum-
ing that any one such cruise ship may be of larger capacity, peak day arrivals may have

reached 3750 to 4000 persons.

The majority of cruise ship passengers disembark between 8.00 a.m. and 10.00 a.m. Their
returns to ship were dissipated over a longer period with most actual departures occurring

between 4.00 p.m. and .00 p.m.

EDUCATION

The location and size of educational establishments can generate considerable traffic
demands, and occupy substantial land areas in themselves. Table 2-5 indicates the envoliment
in Government and private schools for 1985/86 reached just over 4,000 students. Of these,

about 70 percent were attending Government schools.
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TABLE 2-5
SCHOOL ATTENDANCE, 1985/1986

TOTAL ADMINISTRATOR/ TRAFFIC

SCHOOL BOYS GIRLS STUDENTS TEACHERS* ZONE

Govt. Primaries
George Town 209 205 414 21 34
West Bay 136 114 250 13 9
Savannah 89 62 151 8 80
Bodden Town 51 33 84 4 83
North Side 25 27 52 3 88
East End _38 _36 _ 74 4 88

Sub-total 548 477 1,025 53
Govt. Secondaries
Middte School 402 413 815 41 71
High School _ 480 _502 _992 50 71

Sub-total 892 915 1,807 91
Private Schools
Cayman Prep 140 128 268 13 71
Wesleyan Christian 43 55 98 5 6
Edmar SDA 33 41 74 4 65
Tripte "C" 96 125 221 20 53
Our Lady of Perp Help 143 149 292 15 71
Truth For Youth 121 _141 _262 13 56

Sub-total 576 639 1,215 70

TOTAL 2,016 2,031 4,047 214

ggﬁrce: Chief Education Officer

* One teacher per 25 students and two administrators per 100 students.

PLANNING FORECASTS

For the purpose of future projections, it has been necessary to Investigate as far as
possible likely trends in the nature and extent of future growth and land use. Consequently,
projections to 1992 and 1997 are based wherever possible on known or published data and actual
proposed developments. Where such information is lacking or nonexistent, an assessment has
been made of changes likely to occur in so far as they affect the Transportation Plan. It is
not the intention nor the mandate of the Study to prepare a new Physical Development Plan for
Grand Cayman. All assumptions will need to be reviewed regularly, and certainly at the 1992

mid-term date.
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Known Projects, 1887 - An examination has been made of current Government projects {as

set out in the EDP 1986-1990). It has also been necessary to identify major private develop-
ments that are approved ({in full or outling) together with those on which construction has
already commenced. Both Government and private projects have been identified by traffic zone,
and in the case of private retail/commercial, or apartment projects, the floor space or number

of units has been established.

Future Projects - Because of the lack of precise future planning and projected land use,
it has been necessary to assess each area with regard to future potential, and in order to
design the transportation systems on likely population and employment statistics. All Govern-
ment projects listed in the Economic Development Plan 1986-1990 which affect transport needs
have been scheduled on an annual basis. All private sector town planning approvals (other
than those identified as already commenced) have been noted by type and by zone. Future devel-
opment schemes within each traffic zone have been indicated according to type and number of

units on Figures 2-7, 2-8 and 2-9.

Summary of All Projects 1987-1992 and 1993-1997 - In order to assess and estimate future

demands for transportation, a full schedule of all projects has been prepared on a traffic
zone basis, and for the two 5-year periods of the Study. It should be noted that single resi-
dences are not included, neither is the erection of residences which may occur on approved
subdivisions. However, all projects approved prior to 1987 which have become active during
the year to date are included, as are all multi-family units larger than a duplex. Al proj-
ects now underway in the private sector are also included, on the assumption that they will be
completed in full. It is known that certain projects scheduled to be commenced by Government
are not yet underway, but it has been assumed that they will be completed in the respective

5-year time periods.

The total number of hotel rooms includes the 526 rooms already opened in 1987 but not
included in the 1986 statistics. The number for apartments/condominiums reflects units only,
and not the number of rooms envisaged. No detailed projections can be made for private sector
developments other than possible expansion in the high growth zones, particutarly in the Seven

Mile Beach area.
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FUTURE POPULATION PROJECTIONS

Population projections for the Cayman Islands were made for the first and second five
year periods covered by the MGTP Study. These projections were based on information supplied
by the Planning Department. A single projection was prepared for the first period (1987-1992),
while three growth rates were indicated for the second period (1992-1997). Al projections
were linear and were based on macro population trends taken from the Statistical Abstract and

the 1986-1990 Economic Development Plan.

Discussions with Cable and Wireless (West Indies) Ltd., (C&W) revealed that they prepared
annual forecasts of demand for telephone service. In essence this is a forecast of future
population levels. Projections of business, residential and governmental tenancies and connec-
tions are done by 2,5,10,15 and 20 year periods for 49 geographic zones of Grand Cayman called
"Cabinets". This information was made available for use by the MGTP Study team, and forms the

basis for allocation of future population to each of the MGTP traffic zones.

Population Forecasts, 1992 and 1997 - Population forecasts were calculated for each

traffic zone according to number of households and occupants and appropriate occupancy rates.
The resulting 1992 and 1997 "B” forecasts are 27,551 and 33,965 persons respectively, as noted
in Table 2-6. The restrained growth ('A") forecast for 1997 totaled 30,164 persons in the 88

zones on Grand Cayman, while the high growth "C" projection reached 37,765 in the same zone.

EMPLOYMENT PROJECTIONS

As with population forecasts, Cable and Wireless, provided a basis for the MGTP forecast

of empioyment data to each traffic zone.

Employment to Population Relationship - A trend in the relationship of employment to
population in the Cayman lIslands for the years 1970, 1979 and 1985 were projected to 1997 in

order to establish a forecast of total employment for 1997. The trend of an increasing ratio
of employment to population was projected to increase to 53.9% in 1992 and 57.7% in 1997,
based on the projection in the 1986-1990 Economic Development Plan of a 58.1% ratio by the
year 2000,
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TABLE 2-6
FUTURE POPULATIONAND DISTRIBUTION BY TRAFFIC ZONE

1987 1987 Ciy  Cey 1992 1992 1992 199 1997 1997 1997 1997
70NE  LAND TOTAL I0TAL CABINET Ho. R.0.G. 10JAL OCC 1OTAL I0IAL OCC ‘A R

USE UNITS POP L1 UNITS RATE POP UKITS RATE POP  FOP  FOP

| sf 48 169 w7 195 S 275 154 68 2.7 163 183 204
2 KE 71 166 ub? 4.95 116 2,75 304 136 2.7 an 35 a9
3 SF M6 507 w7 Los 186 275 511 2 27 568 63 7l
A SEW L8 w? 495 39 275 13 50 27 lal 1% 18l
5 BE 79 284w b 299 91 275 29 lo4 2.7 w9 .8 312
6 SEI2 495 wb2 se4 177 275 A8 226 2.7 4L 6l 678
7 SE M L8 w2 sed A9 275 13 6 27 1 119
g SEl67 558 w2 e 220 2.75 604 289 2.7 693 760 868
9  ST1S 54 wbd 733 22 275 6l 266 2.7 639 719 600
10 w71 158 whi 4,33 88 2.75 241 108 2.7 260 193 326
11 SE194 701 wbS s07 a8 275 68 Me 2.7 76 B9 95
12 SE 55 199 bl 160 60 2.75 164 64 27 155 14 19
13 ST 63 208 wbl,wbd 3.65 73 4.7 200 93 2.7 223 251 279
4 SL 86 35 bl 563 113 275 312 150 27 33 A4 A9
15 S 99 35w <07 137 275 a6 202 2.7 485 546 67
16 st 1 3 sal 14.16 2 2.7 60 54 2.7 129 145 161
17 KE 266 676 1 V) 11.92 u? L7 935 w0 2.7 et e 1381
B sLo1 3 w2 192 2275 &0 123 27 2N ¥ 30
l9 Mz 3 sz 8.2 8 2g5 767 3w 27 B %4 1072
0t % 246 e,md 802 1 275 L 162 27 38 197 4
a0 st 3 10 3 Ll a4 275 65 do 27 28 23U
2 %3 668 st 7.2 29 275 @3 3 278U 53 1060
s s 7 2 st 1053w 275 3 des 27 AN 155 506
2 St 1% a7 1964 87 275 w0 127 2% 336 I
2% M1 3 g\b o9 5275 12 % 27 7 & 9
2% 10143 36 otlé B97 5 275 673 a8 2.7  ee6 730 B33
7 SL1 A2 qUS,gtle,g 622 161 275 A 185 27 A 500 555
% 103% 7% qiS,gtle,g 623 475 275 108 SM 27 1305 1469 1633
% W 18 9y 59 &3 275 173 19 27 62 295 3
30 SF2} 620 gtld w73 314 275 B2 390 27 935 1053 L0
3 SF 69 M gV Lol 8275 23 w2 27 Ay w6 W
2 RIS 26 gbdl so2 19275 5 M 27 ¥ 8 7
33 STl 490 g2l s02 179 275 A M8 2.7 3% A0l 46
3 SE 40 16 ot vl 49 275 13 94 27 w85 A
35 SE 74 1% 98 sg2 99 205 Wl 1@ 27 35 %I
3% SF 85 288 g7 Lol 103 275 285 126 27 302 30 378
37 05 13 48 gkdb o0 8275 2 8 27 1 o
w05 9 2% gt 295 13 275 % 19 27 4% 52 %8
39 R 0 0 qu2 oo 0275 o0 0 27 0 0 0
0 05 0 0 e o0 027 0 0 27 0 0 0
AL PO 0 WA o0 0275 ¢ o0 27 ¢ ¢ 0
o 00 gu a7 o027 0 0 27 0 0 0
G R 0 0 WA o0 0275 0 0 27 ¢ 0 0
4 100 0 gt 000 03275 0 0 27 ¢ 0 0
A5 SE 6L 2 9 60 78 275 a4 9 27 @ 257 %
6 IN1 5 e b5 o271 1 027 -0 -0 0
v I 46 et eso 11 295 % 6 27 M1’V
9 I 6 199,000 Ak 7 273 a 9§ 27 B[ 8
B ORE 6 15 quotll a5 72 09 27 1 W W
0 R 30 100 q3,gtl4 A6 35 275 % 6l 27 e 165 183
s §F 72 209 gt9,ghie 349 85 275 ;M1 2T 43 I WS
2 SF 95 306 glldgtad A6 14 205 A3 1% 27 3 %8 409
s BF 99 209 gtllgtd 244 112 275 %7 1% 27 2 M0 378



TABLE 2-6 (Con't.)
FUTURE POPULATION AND DISTRIBUTION BY TRAFFIC ZONE

1987 1987 CEV CHu 1992 1992 1992 1997 1997 1997 1997 1997
ZONE LAND TOTAL TOTAL CABINET No. R.0.G. TOIAL 0CC TOTAL TOIAL OCC  ra*  *p* (0
USE UNIIS Pop i X UNITS RATE POP UNITS RATE POP  POP  POP

T e e e e e e e e e e e e e e e e s e e e et e e

3 05 ¢ ¢ qtl 3.71 ¢ .75 0 0 27 0 0 ¢

55 SE 62 231 gtl,qtH 2.84 .75 1% 82 2.7 19 221 246
56 SF 2 73 gtl,qt4,5tl 3,21 | 2,75 109 8 47 139 156 1IN
57 0§ 3 15 qtl 3.7 4 475 1 3 27 5 6 7
58 SE 13 330 qtd,qtl9 397 181 275 360 156 2.7 W5 422 469
39 SE 74 237 qtl9 3.% 0 275 U7 109 27 %2 295 328
60 0 ¢ gtll,eti9 3.4 ¢ .75 0 N 7 48 5 80
61 SL 43 141 gtll 2,91 120 275 39 177 2.7 45 419 s32
62 SE 129 44 4112 L3 M5 275 398 163 2.7 390 439 488
&3 SE 128 451  qti2 234 M4 275 395 16l 2.7 387 436 484
64 SE 38 124 gtl3 8.13 36 2.7% 154 83 7 199 ™ w9
63 SE 249 807  gti9 3.96 302 2.75 832 367 2.7 880 991 1102
66 SE 132 359 ql4,si5 LILIS 275 423 179 47 430 48 539
87 St 23 54 gtd 1.97 25 2.73 70 N 7 79 89 99
68 b{' I 10 qtd 197 4 275 12 1 .7 9 10 12
69 NE 111 248 93 4,26 157 275 431 183 2.7 M0 495 551
70 SE 93 275 WO A2 I 75 370 16l 2.7 386 435 4G4
71 IS 14 K gt6 6.18 19 2.75 52 % 2.7 61 69 77
72 §¢ 56 155 gib 5.18 76 275 8 102 27 U5 W5 306
73 5L 62 228 qt2s 397 M3 75 400 192 27 459 S17 575
" HE 115 290  ql25 3.97 M0 275 34 170 2.7 407 458 510
75 SL 69 213 qt23 2.35 92 2.7 24 17 27 305 M3 38l
76 BE 161 354 4qi23 2,35 181 275 497 203 2.7 487 548 610
7?7 SL138 476 ot .33 180 2.75 495 204 2.7 489 551 412
78 SL 46 1¥7 b6 5.40 8¢ 2,75 165 % 2,7 187 210 A
79 HE 49 125 bib 5.40 64 2,75 179 83 .7 199 4 .24
80 SL 149 525 btb S.40 19 275 533 252 2.7 605 6Bl 757
8l SL212 746 bR4,b5  10.04 342 275 M1 482 2.7 1108 1247 1387
82 SL 149 658 bt4,bLS 1004 240 275 661 288 2.7 690 777 864
83 SLISI 412 btl,bi2 7,36 170 .75 469 207 2.7 497 559 427
84 §E 72 79 bil,bt2 7.36 . 83 2.7 7 % 2.7 231 %0 29
85 SL 3% 131 bt3 7.27 3N LB 192 79017 189 202 2%
86 SE 65 183 btl 7.27 62 .73 171 81 2.7 195 219 244
B7 8L 80 btl na M 2,75 94 327 176 198 270
88 SL 733 2780  nstee 6,69 866 2,75 2382 905 2.7 2169 2442 2715

10019 27551 12580 30164 33965 37765

Totals 7690 24046

NGIES: EOR YEARS 1992 AND 1997 THE ESTINATED SHORT TERM TOURIST RENTALS
ARE 2151 AND 2765 RESPECTIVELY.

------- o

LAND USE KEY

SE SINGLE FAMILY WNITS  JC  CHURCH, CEMETERY
5L SINGLE FAMILY LOW DEM 1S  SCHOOL, COLLEGE

HE MULTT EARILY IH  HOSPITAL, CLINIC
W TOURISH OR RELATED I0  OTHER

AQ  AGRICULTURE PUS PUBLIC OPEN SPACE
RE RETAIL § SERVICE TRAD RN  RECREATION

0s OEFICES, BAMKS IND  INDUSTRIAL
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Future Employment by Zone - Future employment for each traffic zone in the study area
is shown on Table 2-7. Retail employment is expected to increase 69 percent between 1987 and
1997, reaching a total of almost 9,000 jobs when applying the "B" growth rate. Total employ-
ment is expected to increase by 61 percent is the same period. A restralned rate of growth
("A") results in a 43 percent increase in all jobs over the 10 year period, while the rapid

“C" rate increases jobs by 79 percent.

TOURISM PROJECTIONS

Future tourist arrivals by air have been projected on the basis of past trends. A
straight line trend for the period 1976 to 1986 was projected to 1992 and 1997. The resultant
forecast of arrvals by air, compared to Department of Tourism projection, are set out in
Table 2-8. The comparison indicates that the trend forecast is much more conservative, and
may more accurately reflect the ability of Grand Cayman to provide facilities and staff for

tourist accommaodations.

Cruise boat arrivals for the perlod 1976 to 1986 average a phenomenal increase of 56.7
percent per year. By incorporating the 1987 estimate of 277,464 arrivals with the 1976-1986
trend, a slightly modified annual growth rate is established. This trend forms the basis for
the forecast of cruise ship passenger arrivals shown in Table 2-9. The forecast of cruise
passenger arrivals in 1997 is 535,500 persons, an increase of 83 percent over the 1987
estimate of 277,500. Though seemingly an extravagant forecast, the growth reflects short-term
requests for berthing facilities, and long-term plans to add anchorage points in George Town

Harbour.

EDUCATION

The number of students attending eight government primary and secondary schools and six
private schools on Grand Cayman were obtained from the Education Department, Cayman Islands

Government. Each school was Identified in its respective traffic zone according to student

enroliment.
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TABLE 2-7
FUTURE EMPLOYMENT AND DISTRIBUTION BY TRAFFIC ZONE

, PROJECTION *A* PROJECTION *B* PROJECTION 'C*
FCEW C8W| 1992 1992 1992 1992 | 1997 1997 1997 1997 { 1997 1997 1937 1997 ] 1997 1997 1997 1397
ICABINET ROG |[IOTAL RE- OTHER INDUSTIOTAL RE- OTHER INDUST{TOTAL RE- OTHER INDUST|TOTAL RE- OTHER INDUST

200 | Mo. i% | JOBS TAIL | JOBS TAIL | J0B5 TAIL | J0BS TAIL
~~~~~~ e s e B
Ipowr7 845 24 24 0 0] 29 29 0 0f 3 33 06 0| }¥ ¥} 0 0
21 w7 8451 ¢ 0 0 0] o0 0 0 0} o6 o 0 o] 0 o0 0 0
Ijp w8451 0 0 0 0] o0 o0 0 0] 0 © o o0f 0 0 o0 O
Al w7 845 &2 & 0 o) 57 57 0 0 6 64 o0 0] 72 M 0 0
SIwé 4| % 2 5 0] ¥ 2 5 0| B M 6 0] M T 6 0
6 w2 1847 180 180 0 0 338 38 0 0 30 I 0 0] 423 423 0 0
70 w2 1847) 74 74 0 0 139 139 0 O 1% 15% 0 o] 173 173 0 0
8] w2 1847 L3 L3 0 0 212 A2 0 0] 228 238 0 0 b5 WS 0 0
9] w4 592 M 60 M4 0| 79 e 15 0| 8 73 17 0| 99 8 18 0
10} wb8 14.87 ) 145 0 M5 0] 234 0 24 0| 24 0 264 0| 293 0 3 0
ILf w5 658 | 42 42 0 0] 4 46 0 0] 52 52 0 04 58 S8 0 0
2] wl 49| 8 8 ¢ 0} 8 8 0 0y 9 9 0 0| o 10 0 o
I3 |wlwbd 670 ) 43 43 0 0| 48 48 0 0] 54 S& 0 0| & 6 0 0
M| W 845) & 57 0 0] € 6 0 0f 78 78 0 0| 9 8 0 0
IS} w5 658 81 8 0 0] 9% 9% 0 0| 102 02 0 0| U3 I3 0 0
61 sal 845 24 0 M 0| 29 0 B/ 0| 2 0 I 0| B 0 ¥ 0
71 w2 69| 2 0 2 0} 3 0 25 0] 228 ¢ 28 0| A 0 M 0
I8 & 6%| 2 0 2 0| 2 0 25 0} 20 0 28 0| 3 o0 3A 0
19 {sad,snd 6.68 | 183 122 50 M| 204 13 56 12| 230 153 63 M| 25 170 70 15
20 |s2,w3 6,681 65 0 65 0| 73 0 73 0} 8 0 8 o) 9 0 9 0
2L sa3 640 168 135 33 0| 185 18 37 0| 208 6 41 0] 231 165 46 0
22 |35 902 529 0 529 0| 659 0 659 0 M2 0 742 0] 85 0 85 0
3 sed 1LBL] B 0 28  0f 39 0 39 0| 44 0 A4 0| A9 0 49 0
201 ql7 85| 462 0 62 0| 558 0 558 0] 629 0 629 0| 639 0 69 0
351946 5020 107 8 20 0| 10 8 21 0] 124 101 23 0 138 112 2% 0
26 | 9tl6  5.02] 134 0 134 0] 133 0 138 0] 155 0 155 0] 173 0 173 ¢
27 |9t15,9t 380 | 209 126 83 0| 203 123 80 0| 229 138 91 0| 254 154 101 O
20 {gliS,qt 3.80 | 342 3 339 0] W2 3 30 0] I 3 I 0] 46 3 43 0
29| gt9 1076 | 282 59 26 197 ] 39 79 35 25| 427 89 40 29| 45 98 44 332
00 9tl4 487 | 25 A5 20 20 260 29 20 20| 293 47 2@ V| W6 225 % %
31| 9t7  3.82 | 400 306 94 0| 3B 297 92 0| 438 3 103 0| 487 372 U5 0
3 gt2l 1270 ) 297 234 63 0] 4% M3 93 O 491 36 104 0| 545 430 16 0
WP gta 1270 ] 199 169 30 0| 292 M7 M 0] 328 U3 S50 0 %5 30 5 0
M| ogt7 82| 88 A9 39 0] & 48 B 0| % S& 43 0| 107 60 48 ¢
35 ) g8 3.83| 238 125 42 7L | 231 121 Al 69| 261 136 46 78| 29 152 51 @7
% | o7 3.82) M6 77 3 0| NI 75 38 0] 1 85 43 0 M2 9 48 o0
37|93 3.30| 773 M7 53k 0 733 24 499 0] 82 264 562 0] 918 293 625 0
3| g0 84S | 659 322 37 0| 797 389 408 0] 897 438 459 0] 9% 487 SU o
390 982 3.9 [ 1170 510 659 0| 1145 500 645 0| 1289 563 727 0| 1433 625 808 o0
0] gl2 3.9% ] 267 0 267 0] 262 0 262 0| 295 0 295 0| 38 0 3W 0
] WA I ¢ 0 0o of o o 0 o0 0 0 0 0f 0 6 o0 o
420 oth  B.06 ) 230 116 14 0| 273 138 195 0 308 IS5 152 0] M2 173 169 o
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TABLE 2-8

FORECASTS OF TOURIST ARRIVALS BY AlIR

PASSENGERS
10 YEAR TREND DEPT. OF TOURISM

1986 166,082
1987 174,700 220,000(+)
1988 184,700 240,000(+)
1989 194,600 -
1990 204,500 -
1991 214,400 -
1992 224,400 -
1997 274,000

Source: Department of Tourism, and MGTP Study

TABLE 2-9

FORECAST OF CRUISE PASSENGER ARRIVALS

CHANGE

YEAR PASSENGERS {Percent)
1987 277,464 2.4
1988 305,500 131
1889 331,000 8.3
1990 356,600 7.7
1991 382,200 7.2
1992 407,700 6.7
18997 535,500 40.1

Source: Department of Tourism, and MGTP Study

2-20



Projected enrollment for 1997 was also provided by the Department. Recent trends in
enroifment show an annual rate of growth for the 10 year period of 4.40 percent. According to
the OStatistical Abstract, 19886, the average annual increase in students in all schools on all
islands since 1970 is 3.05 percent, slowing somewhat since 1982. If was therefore appropriate
1o use the forecast as the "B" rate of growth since it reflects continuing trends experienced

over recent years.

Student enrollment in Grand Cayman is expected to increase by 1,834, or 27 percent, by
1992, With the "B" population increase between 1992 and 1997, student enrofiment is projected
to rise to 5,815 in all schools. More students are attending school in zone 71 (Walkers Road)

than in any other zone, Table 2-10.

TABLE 2-10
SCHOOL ENROLLMENT FORECASTS
STUDENTS
TRAFFIC 1997 Growth Rates

SCHOOL ZONE 1987 1992 A B el
GOVT. PRIMARIES
West Bay 9 250 358 413 465 517
George Town 34 214 432 577 650 723
Savannah 80 151 233 280 315 350
Bodden Town 83 84 125 147 165 183
North Side/East End 88 126 229 294 330 366
GOVT. SECONDARIES
Middie School 71 815 883 844 950 1056
High School 71 992 1096 1066 1200 1334
PRIVATE SCHOQCLS
Wesleyan Christian 6 98 174 222 250 278
Triple "C" 53 221 306 346 390 434
Truth For Youth 56 262 326 346 380 434
Edmar SDA 65 74 142 187 210 233
Perp. Help/C.L Prep 71 560 580 559 800 667

TOTALS 3847 4881 5253 5915 6577

Source: Chief Education Officer and MGTP Study
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CHAPTER THREE

TRAFFIC FORECASTING AND CAPACITY ANALYSIS

Transportation planning, as the phrase implies, requires a technical look into  the
future.  in order to plan for the future transport needs of Grand Cayman it was first
necessary to forecast the amount of travel and changes in trip characteristics that were
likely to occur. These forecasts reflected development trends identified in the planning

analysis, and were the most important factors in developing the capital improvement program.

ESTIMATING FUTURE TRAFFIC

The forecasting process is complex in that it requires a thorough study of socioeconomic
trends within the Study Area. In addition it is necessary to examine internal forces, primari-
fy government policy, and external factors which have an impact on transportation needs,
before traffic forecasting can be accomplished. These local and regional aspects have been

examined In Grand Cayman and have been described in earlier chapters of the MGTP Study.

For this study, mathematical models were developed to simulate existing ftraffic patterns
and to forecast future trips on the existing road network. The same process was used later in
the study to forecast travel on both new and improved road links. This process has been
accepted worldwide as one of the most reliable and comprehensive procedures for use in
transportation  planning. Detalls of models dealing with trip production, atiraction, and

distribution, household size and model development are included in Appendix E.

in order to identify deficiencies in the existing road network under future traffic condi-
lions, it was first necessary to forecast the extent of that traffic and then to compare those
figures with the capacity of the roadway over which that number of vehicles was expected to
pass. Forecasts of future vehicle trips on the existing 1987 road network were made for 1992
and 1997. These projections were based on trip generation rates identified for the forecasts

of poputation and development expected in each of those target years.
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Traffic In 1992 - West Bay Road served the highest volume of average weekday trafiic in

1987, and was expected to continue that condition in the future. The road segment between
Moliday Inn and Merrens Shopping Complex was expected to carry between 17,000 and 30,000 vehi-

cles in 1992, with volumes increasing rapidly with proximity to George Town.

Eastern Avenue was also expected to serve a high traffic volume in future years. Just
over 14,000 vehicles were projected for the segment of Eastern Avenue adjacent to Kirkconnells
Home Center. Other roads with comparatively high traffic forecasts include North Church
Street (19,500), Cardinall Avenue Extension (17,400) and Shedden Road east of Elizabethan
Square (15,000).

Traffic _in_ 1997 - Three forecasis of traffic for 1997 were prepared in order to measure
the impact of development paolicies that may be implemented by the Cayman Government. These
included a straight line forecast of growth that most reflected the 1980-1886 trend, desig-
nated the "B" development trend. In addition, an "A" rate was prepared to show the effects of
policy severely restricting istand development between 1992 and 1997. A third growth rate
"C*, assumed a continuation of the parabolic curve describing Cayman's rapid development over

the past several years. Only the straight line ("B") forecast is discussed in this analysis.

Although traffic increased at varying rates at most locations, the relationship between
road segments did not change. West Bay Road was predicted to carry 23,200 vehicles at the
Holiday Inn, and 36,600 opposite Merrens. North Church Street and Cardinall Avenue again were
expected to experience the highest traffic flow in George Town, with volumes of 21,800 and
22,500 respectively. Eastern Avenue, 19,200 and Crewe Road, 17,800 also were projected to

carry refatively high traffic volumes.
CAPACITY NEEDS

The assignments of future traffic assumed that no improvements would be made to the
existing road network. It was also assumed that traffic growth would not be restrained by the
possible lack of capacity of any road segment to serve the need of future traffic. That proce-
dure established the likely level of future travel demands. When compared with the actual
capacity of each road segment to carry traffic, locations where road improvements were needed

in order to achieve the required capacity became apparent.
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1992 Deficiencies - Much of West Bay Road is currently providing a level-of-service
(LOS) below that deemed most appropriate for Grand Cayman, (LOS "C". By the year 1992, that
condition was expected to extend from its southern end at Eastern Avenue to the Holiday Inn, a
distance of about 2.4 miles, as shown in Figures 3-1 and 3-2. A further deficiency is likely

to exist at the northern end of West Bay Road, at Church Street in West Bay.

In the George Town area, North Church Street, Harbour Drive, and part of South Church
Street are currently operating below LOS “C" and are expected to deteriorate in LOS by 1992
In the same category are segments of Fort Street, Edward Street, Cardinall Avenue, Shedden
Road, and Mary Street, as seen in Figure 3-3. Eigin Avenue and segments of Crewe Road are

expected to exceed practical capacity by 1992, as is the northern half of Eastern Avenue.

1997 Deficiencies - A number of roads that had sufficient capacity to serve 1992 traffic

needs are expected to become deficient by 1997. Capacity problems evident on more southern
segments of West Bay Road by 1992 are expected to extend further northward about 1.5 miles to
near Victoria House, Figure 3-4. On South Church Street the deficiency extends southward from
Boilers Road for about one mile, in addition to that part of the road found deficient by 1992,

as noted in Figure 3-5.

Segments of Crewe Road and Smith Road, both with existing capacity to serve 1992 traffic
forecasts, are expected to become deficient by 1997. Similarly in George Town, segments of
Fort Street and Mary Street are not expected to be able to serve forecasted traffic volume

with an acceptable LOS, Figure 3-6.

In addition, several roads are likely to be within 10 percent of practical capacity in
1897. These include segments of South Church Street, Walkers Road, Hospital Road, Airport
Road and Bodden Town Road. In George Town, roads nearly at capacity include parts of Shedden

Road, Goring Road and the Eastern Avenue - North Sound Road Connector Road.






e N (7 h I-€
dN ANV 00§ 10N ) ><m huwm; , wxDOC\
660 ONVY 060 N3I3IMLIB LT TTHIETT]
80 moiag e S NYINAY D ONWYO
SOlLYY (D/A) ALIQVAYD/INNI0A ww_ozm_o_n_mo D(Om N@@—. AQNLS dLOW
\_ AN3IOTT Y. \_ L B

Sd¥W NMOL 394039 338
NOILVYINILNOD HO4d

~

STVIDOEY TS dnd e N







- N[ AN z-€ |
dit aNy 001 I JE DZ:Ow Il—ljow \ meOC
66°'0C ANV 060 N3I3IMLIA MBI ' A
. 6’0 mo13s — wm_ozw_o_h_mg D(Om IME NYWAYD dNVHD
Ollvyd (D/A) ALIDVAVD/INATOA AGNLS d19W
Y DZMOmn_& f J U )
s3un SIVIDCSSY HIAS ANFIA

i
b
- I
Ed Ead)
. v
A Adisants | v Y
: L A
. 1 : i
¥ b
\ L
[
, ,
) \
_ \
| A
o
SN
- ™~
- 1
i !
A
. 3
.
-~ i’
" P
B i i
N s
b "
: i .
s
"
RO
&
| Q
. L]
1 , EE 3
L]
| G

zr;o.p 394039 WHINID 33S . L 7
T A.wkoz_..... i
. /
1 .\‘
e/
’ h.h.—.

, L.i Aﬁ 1

SUVLIA "Ood dYW







—

~

\

N

£-€ umao_u
wowors  wmems | | NMOL 3DHOID VHINIAO | k
060 MO39 ST IME NVYIWAYD GNVHO
ot i Suovernen | | STNONSIOHAA AVOH 661 v o
. J 2\ J
7

IR F]
Gd 8I8]]

e -
T@iaE

ARD 8T.

i

111 1
""%w

VilER

SIVIDOSSY HIWS 4Ng it J







B

(0 A e
4N ANY 00°4 umn ><m ._uwm>> , ELIREY
860 GNY 06°0 NI3IML138 — .
060 MO138 e
IME NYINAYD ONVED
OILVH (D/A) ALIDOVAYD INNT0A S3 _OZM_O_H_MQ avod N.@@ i anls alow
aN3oTT ) f ) |
31N \
z







N N oo )
dn ONv 00°1 nim ANNOS HLNOS 4 IHNOIA

B6°0 GNY 0670 NIIMLIE ) ) .

06°0 MOT38 e
IME NYINAVD ONYHO

OILYE (D/A) ALIDYIVD INNTOA SAIONIIDI44d dvOd /661 AGOLS d1OW

‘ON39T7
L \_ L -
SIUN SIVIDOSSY HINS andum -\
] ] !
—_— B4 I
|
1 i .:‘ ) . ...
m - .‘..:cnml 'a i .
AU A Y . __, '
el L ... 4, * . ._.,. . 4 N
i -
. !
i % .
.-rt:}.ssz H
o ../. Ty
. _.I;\,,._; \;
S 1
N #
L A i
Cod v i
b i |
i
" N
q - 1| .“
Y
PR
Lo
E3
B
l1_
- 1o
B _
r
Z e
1 m q
|
i
, /
| 4 H
1







N [ J
9-¢
dnN ONY 00° A 349N914
86°0ONV 080 N3IMLIE M NMOL 494039 l_<~u_.._:7_mo ) ’
06'0 M0O138 =— [ A
OILVH  (D/A) ALIDVAYD 3MNTOA wm_ozw_o_.n_ma avo4d /661 M8 NVWAYD ANVEO
aN3o31 AQNLS d1OW
k f \ \ v,
SIVIDO0SY HIG dNa AL

1334 - )
002 00l )
[ S skl







CHAPTER FOUR
ALTERNATIVES ANALYSIS






CHAPTER FOUR

ALTERNATIVES ANALYSIS

Preceding analyses have established growth forecasts judged to be appropriate for Grand
Cayman population, employment, tourism and education. These forecasts were then used to
project future vehicle trips on the existing road network, and to identify road segments not
able to handle the projected traffic jevel at an acceptable level-of-service. This chapter
identifies alternative solutions available with which to solve the anticipated future road

congestion on the jstand.

PLANNING CONSTRAINTS

Future traffic congestion is expected to occur primarily along the Seven Mile Beach penin-
sula and in central George Town. Each of these areas has absorbed a large proportion of re-
cent development that has occurred on the Island, and together the two will likely include

more than 90 percent of the new growth expected over the next 10 years.

Seven Mile Beach Area - Several factors along the peninsula control the possible loca-
tion of new or widened roads. West Bay Road is located on a 50 foot right-of-way throughout

its entire length.  Adjacent structures, primarily along the southern half of the route, are

located Immediately along the property line or set back only a short distance. All frontage
property has at least one point of access to the road, and most business iots have two or more
entrances.  Disruption of West Bay Road traffic flow due to right turning vehicles and to

entering traffic is frequent and often involves a full stop.

Alternatives along new alignment have two major constraints. The Hyatt Hotel/Britannia
development, including the hote!, several golf courses, and condominium developments extends
across the entire peninsula from West Bay Road to North Sound. The development was required
to allocate a north-south road corridor through the property before construction approval was
granted. It would be extremely costly to place a new route alignment at any other location

than that route chosen by the developer, a corridor within 250 feet of West Bay Road.
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With the Bypass proposal occupying North Sound Way right-of-way, it would become necessary
to re-connect North Sound Road with the central city. Radial Segment 9-3 would carry the
route eastward along new allgnment from School Road. New intersections are effected at
Eastern Avenue and the Outer Bypass as the route continues a short way further to join

existing North Sound Road alignment.

Of the four new radial connector alternatives, segments 9-1 and 9-3 produce the most effec-
tive ftraffic operations pattern. Although new right-of-way would involve taking several
residences and business locations, they were judged to be the preferable new radial routes

into downtown George Town.

Central Business District - Central George Town presently has a reasonable network of

roads. The traffic problem relates more to narrow rights-of-way that accommodate these
streets. To acquire the additional R/W needed to allow road widening it would be necessary to
reduce sidewalk width and, in many instances, disrupt the flow of patrons into and out of

adjacent business and office establishments.

A more acceptable approach would be to convert many of the strests to one-way operations,
thus doubling the capacity of each road to handle directional traffic. In addition, intersec-
tion improvements at selected focations and pedestrian control at crosswalks are necessary lo

make the system function to its' fullest capacity.

Greater George Town Area - Alternatives to relieve congestion on both North and South

Church Streets had to be identified. Both roads penetrate older sections of the community and
thus are constrained by narrow, winding right-of-way and buildings immediately adjacent to
property lines. To widen existing roads was judged as too harsh a course, environmentally, to

be acceptable.

A more viable solution was to improve existing roads to the east of George Town in order
to attract trips that do not have a mid-town destination. Upgrading of Eastern Avenue and

North Sound Way was a iogical extension of this concept (see Figure 4-3).

Though presently serving only a minor traffic need, North South Way provides the logical

extension of the new arterial route between George Town and West Bay. With minor improvements
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the existing route would serve ten-year traffic needs as an Outer Bypass east of George Town.
In a similar manner Eastern Avenue would function as an Inner Bypass provided certain intersec-

tion improvements and an extension to Smith Road were accomplished.

Other likely improvements to the road network in this area would include relocation of
North Sound Road and a hew road link between North Sound Road (OQuter Bypass) and the Airport
road at Dorcy Drive. A proposal to improve the inner-city road system would connect the east

end of Jennett Street to both Mary Street and Shedden Road.

SOUTH SOUND CORRIDOR

This corridor is primarily served by Crewe Road and South Sound Road to the west and by
Red Bay/Bodden Town Road to the east. Capacity constraints occur on each of these routes and
it is anticipated that 1997 traffic volumes will overload short sections of both Crewe Road
and Red Bay Road.

Crewe Road/Red Bay Road Improvement - Alternatives considered included the widening and
partial realignments of Crewe Road and Red Bay Road. The development along Crewe Road is,
however, such that comprehensive improvement of sight lines, horizontal curvature or junction

deficiencies would cause considerable property damage.

New Route 13-0 - This route would create a second major east-west arterial road. The

section of the route to the south and west of Crewe Road would cross undeveloped swamp land
and the road to the east would bisect a slowly developing urban area. It is considered that
the construction of a road along the route designated as 13-0 would enhance the development
potential of the adjacent areas. It would also serve as a conduit for traffic resulting from -

further development of the eastern portion of the island.

New Route 14-0, 13-1, 13-2 - As an alternative to alignment 13-0, this route bisects the
swamp land south of Crewe Road before joining South Sound Road near its junction with Red Bay
Road. The route would then incorporate the improved section of Bodden Town Road to Spotts
where it would become part of a new route proposed to bypass Savannah. Ground conditions for
these routes would be comparable with the section of 13-0 previously discussed ie., swamp t0

the west of the lime rock/mart strata at ground level to the east.
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BODDEN TOWN CORRIDOR

This transportation corridor Is presently traversed by the single road which passes
through the centre of Bodden Town. Traffic on this route is not heavy and the anticipated
1897 vehicle/capacity ratios are below 1.0. There is, however, a need to improve a number of
sections along this route to create safer and more amenable conditions for the varlous

categories of road user. Alternatives considered are shown in Figure 4-4.

Shamrock Drive/Church Street - Improvements to this existing road section should be
considered whether or not Bodden Town is bypassed. Upgrading may be limited by the property

constraints along each side of the road.

East-West Arterial - This is an extension of Segment 13-0 discussed previously.  An
advantage of the route would be to open new areas to development. It would provide a
fast/efficient route connecting Bodden Town with the airport, sea port and the commercial
centre of George Town. Construction costs per mile along this route would be lowered by the

favourable sub grade conditions,

Route 16-0/16-1 - A possible bypass of Bodden Town would follow the eastern segments of
the proposed East-West Arterial to North Ward, and then along new alignment to a point on the

existing Bodden Town Road near Savannah.
Bodden Town Bypass - This limited Bodden Town bypass specifically addresses the need to

reduce traffic flows in the existing urban area. It does not however, provide for the develop-

ment of the hinterland to the same degree that route 13-0 does.
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CHAPTER FIVE
ECONOMIC CONSIDERATIONS

This chapter has been divided into five sections. Section 1 covers the economic evalua-
tion of the Phase 1 and 2 recommendations. Section 2 discusses the input requirements for the
MGTP traffic model, a prerequisite to the proper economic evaluation of road projects.
Section 3 analyses the administrative process which is currently followed in the development
of the annual road program, highlighting the criteria upon which decisions are based. Section
4 presents alternative sources of financing for the recommended road projects. Section §
contalns a recommended short-term (1988-1992) investment plan covering Phase 1 and other relat-
ed projects. There are also two appendices backing up Chapter Five; Appendix A: Economic
Costs; and B: Benefit/Cost Tables, Phases 1 and 2.
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SECTION ONE

BENEFIT/COST ANALYSIS

This section covers the benefit-cost analysis of the road construction projects identified
as approporiate sofutions to existing traffic problems on the road network. The analyses are
based on user cost factors which are shown in Appendix A, plus traffic forecast elsewhere in

the repon.

During the development of Phases 1 and 2, seven likely road construction alternatives were
tested. None of these preliminary alternatives is specifically recommended in this chapter
per se, although portions of the same road segments may appear as part of the recommended

projects.
ALTERNATIVES RECOMMENDED FOR ANALYSIS

Phase t - The alignment for the 1992 Phase 1 road improvments {referred to hereafter as
Phase 1) is shown as by Figure 5-1. This two-lane North-South arterial would roughly parallel
West Bay Road, starting on the north at Node 262 (Holiday inn Connector) and running south to
Node 470 (Crewe Road). There would also be a two-lane George Town Connector which would
branch off at Node 501 (Fort Street Extension) ending at Node 426 (Mary Street-Fort Street
intersection). A part of the North-South Arterial, also appears in Phase 2 where a particular
section s recommended for four-laning. The null or existing road with which the proposed
road is compared is shown by a dashed line. Basic length and ADT data for this null alignment

is shown by Table 5-1 and for the improved (Phase 1) version by Table 5-2.

Additional clarification is required with regard to Table 5-1 (Phase 1-1, Nulf Alignment)
and similar tables which follow. The only actual ADT data shown are under the first column
headed 1987, as indicated by the footnote. The other 1987 ADT column (plus the other two
columns) were estimated by a traffic model. A close scrutiny of these forecast data will show
that in most improved alignment cases, the model has generated traffic.  This is logical,
because an improved (less-congested) route can be expected to attract traffic from competing
roads. However, the economic analysis requires that the same traffic be loaded on both nult

and improved alignments, with the difference in VOC on the two alignments then as the princl-
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TABLE 5-1

PHASE 1 NULL ALIGNMENT
(NORTH-SOUTH ARTERIAL, 2-LANE)
SEGMENT LENGTH AND TRAFFIC

LINK END LenaTH(! AVERAGE DAILY TRAFFIC (ADT)

POINTS (Miles) 1987@ 19873 19920) 20170
262-264 0.33 13,505 3,031 4,507 11,887
264-266 0.40 15,755 5,368 7,491 18,106
266-268 0.23 16,211 5,836 8,120 19,540
268-270 0.35 17,319 7,017 9,995 24,885
270-272 0.48 18,727 5,643 8,038 20,013
272-274 0.49 20,148 5,364 7,656 19,116
274-276 0.13 22,975 7,951 11,185 27,355
276-278 0.15 9,138 2,084 3,533 11,028
278-280 0.14 8,327 1,492 2,815 9,430
280-288 0.14 8,327 1,492 2,815 9,430
288-290 0.10 10,769 5,888 7,993 18,518
290-476 0.17 11,375 5,792 7,890 18,380
476478 0.09 7,622 5,612 6,944 13,604
478-482 0.25 7,606 5782 7,133 13,888
482-486 0.11 12,318 9,382 9,993 13,048
486-470 0.2 11,048 8,114 8,459 10,184
276-282 0.21 13,949 6,033 7,826 16,791
282-284 0.15 13,998 6,110 8,220 18,770
284-420 0.20 16,969 7,992 9,854 19,164
420-422 0.03 4,226 6,146 7,496 14,251
422-424 0.06 2,208 4,055 5,135 10,535
424-426 0.03 2,208 4,055 5,135 10,535

Total 4.46
(1) Al 2-lane.
(2) Actual,

(3) Estimated With Phase 1-1 improved alignment assumed to be in place.
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TABLE 5-2

PHASE 1 IMPROVED ALIGNMENT
(NORTH-SOUTH ARTERIAL, 2-LANE)
SEGMENT LENGTH AND TRAFFIC

LINK END LENGTH (3) AVERAGE DAILY TRAFFIC (ADT

POINTS (Miles) 1992 2017
262-271 (1) 1.01 13,292 25,8922
270-271 (2) 0.12 4,411 9,781
271-500 0.61 17,160 34,945
500-501 0.61 17,160 34,945
501-474 0.52 12,586 27,001
474-472 0.11 12,316 25,606
472-530 0.17 12,186 26,066
530-470 0.16 14,395 28,340
501-290 0.47 6,873 10,728
290-503 0.20 8,776 14,416
503-504 0.07 7,194 12,684
504-426 0.06 7,522 13,212

Total 4.11

{1) Includes North Connector Road to null alighment (length-0.16).

(

2)  South Connector Road to null alignment.
{3) All 2-lane.
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pal annual benefit of the new construction. Since two different alignments were involved (and
not just an improvement of the null alignment) it was necessary to run an annual analysis of a
principal segment of the new road alignment and then compare it to a similar analysis of a
major segment of the old road. In order to do this, the ADT predicted by the model was adjust-
ed to ensure that comparabie annual vehicle miles were used in the analysis of both

alignments.

Figure 5-2 indicates the basic link node system used. These nodes designate boundaries

between traffic analysis zones.

Phase 2 - This 7.38 mile-long alternative (to be opened in 1997), is planned in four

sections, described below.,

2-1 = North-South Arterial {2-lane) This road would run from Node 504 (Botabano Road)

south to Node 514 (Holiday Inn Connector).

2-2 = North-South Anrerial _{4-lane) This alternative would four-lane that portion of

the Phase 1 project from Node 271 (Royal Palms Connector) south to Node 501 {Foit Street

Extension).

2-3 = South Sound Arterial This two-lane road would run from Node 317 (Smith Road) to

347 (Walkers Road).
2-4 = East-West Arterial This two-lane road would run between Nodes 600 (South Sound

Arterial) and 602 (Crewe Road near Lions' Centre).

The null alighments are shown by the dashed lines on Figure 5-3. Table 5-3 shows basic
tfength and ADT data on both the null and improved alignments for Phase 2-1 as does Tabie 5-4
for Phase 2-2, Table 5-5 for Phase 2-3 and Table 5-6 for Phase 2-4.

BASIC ESTIMATION PROCESS
The economic evaluation requires that the nulf or existing road be compared to the im-
proved road, and that the advantages to the user of the improvement (if any) be quantified in

a theoretically defensible manner over time. These quantified advantages must then exceed the

costs for the project to be economically feasible. In this study, the HIAP (Highway invest-
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TABLE §-3
PHASE 2-1 NULL/IMPROVED ALIGNMENTS
(NORTH-SOUTH ARTERIAL)
SEGMENT LENGTH AND TRAFFIC

PART 1- NULL ALIGNMENT

LINK END LeNGTH(!) AVERAGE DAILY TRAFFIC (ADT)
POINTS (Miles) 19872 10873 1997(3) 2022(3)
204-214 0.30 1,265 1,737 2,522 4,485
214-212 0.10 3.507 395 663 1,333
212-210 0.19 3.721 565 790 1,353
210-252 0.20 3,996 565 792 1.360
252-254 0.38 8,328 4,078 7.473 15,961
254-256 0.60 9.368 4.372 7.787 16,325
256-258 0.23 10,637 5,629 0,805 20,245
258-260 0.77 10,654 5,620 9730 . 20005
260-262 0.60 12,681 3.324 3,963 5561
TOTAL 3.37

PART 2 - IMPROVED ALIGNMENT

LINK END LENGTH(!) AVERAGE DAILY TRAFFICE (ADT)
POINTS (Miles) 1987 1987 10076 202203
504-506 0.30 6,669 12,529
506-508 0.55 7,800 14,360
508-510 053 8,103 15,346
510-512 0.75 8,751 17,546
512-514 0.94 18,345 40,185
TOTAL 3.07

{1} All 2-lane,

(2} Actual.

(3} With Phase 2-1, Improved Aligniment assumed to be in place.
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TABLE 5-4
PHASE 2-2 NULL/IMPROVED ALIGNMENTS
(NORTH-SOUTH ARTERIAL)
SEGMENT LENGTH AND TRAFFIC

PART 1 - NULL ALIGNMENT - 2-LANE

LINKEND LENGTH AVERAGE DAILY TRAFFICE {ADT)
POINTS (Miles) 1992 1997 2022
271-501 1.2 17,956 22,584 45,724

PART 2 - IMPROVED ALIGNMENT - 4-LANE

LINKEND LENGTH AVERAGE DAILY TRAFFIC {ADT)
POINTS (Miles) 1892 1997 2022
271-501 1.2 17,956 24,254 55,744
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LINK END
POINTS

317-316
316-314
314-362
362-364
364-366
366-602

TOTAL

LINK END
POINTS

600-601
601-602

TOTAL

{1) Al 2-lane.
{2) Actual.
{3)

TABLE 5-5

PHASE 2-3 NULL/IMPROVED ALIGNMENTS

LENGTH(D

(Miles)

0.2
0.2
0.55
0.39
0.35
0.14

1.83

PART 2 - IMPROVED ALIGNMENT

LengTH(D
(Miles)

0.79
0.78

1.567

(EAST/WEST ARTERIAL)
SEGMENT LENGTH AND TRAFFIC

PART 1 - NULL ALIGNMENT

AVERAGE DAILY TRAFFIC (ADT)

m(z) 1&2(3)
6,888 3,280
6,727 3,044

11,877 5,503

10,127 3,839
9,876 3,648
9,876 3,648

AVERAGE DAILY TRAFFICE (ADT)

1997(3)

5,929
5,243
8,098
8,144
5,767
5,767

2022(3)

12,527
10,741
14,586
11,907
11,065
11,065

1987(2) 1987(3)

With Phase 2-3 Improved Alignment assumed to be in place.
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TABLE 5-6
PHASE 2-4 NULL/IMPROVED ALIGNMENTS

{(SOUTH SOUND ARTERIAL)
SEGMENT LENGTH AND TRAFFIC

PART 1- NULL ALIGNMENT

LINK END LENGTH(! AVERAGE DAILY TRAFFIC (ADT)

POINTS (Miles) 19872 19873 1997(3) 2022(3)
317-318 0.20 10,846 7,339 10,495 18,385
318-320 0.27 11,115 7.338 10,320 17.775
320-322 0.16 9,184 4,786 7.070 12780
302.324 0.10 9,210 3,367 5.417 9,867
304-332 0.08 11,994 5,673 7,568 12,556
332-334 0.10 11,150 4,916 6,705 11,178
334-336 0.16 8,998 4,070 5,500 9,075
336-338 0.15 9.112 4,248 5,715 9,383
338.344 0.27 6,380 2,516 3.173 4,816
344-346 0.19 6,729 3,323 4,204 6.722
346-347 0.12 4,355 4,419 5,805 9,270

TOTAL 1.80

PART 2 - IMPROVED ALIGNMENT

LINK END LENGTH(T AVERAGE DAILY TRAFFIC (ADT)
POINTS (Miles) 1987 1987 1997(3) 2022(3)
317-600 0.28 13,801 24,871
600-347 1.26 6,075 10,328
TOTAL 1.54
) All 2-ane.
) Actual.
(3) With Phase 2-4 Improved Alignment assumed to be in place.
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ment Analysis Package) computer model of the Federal Highway Administration of the U.S. Depart-
ment of Transportation has been selected as the most suitable. The consultant has had consid-
erable experience with this FHWA model, since Wilbur Smith Associates carried out the original

field test and modification of it in 1978/79.

HIAP MODEL

The HIAP model uses programs based on microeconomics to analyse the economic feasibility
of individual road sections. Inputs required include a wide range of data. In HIAP terminolo-
gy, these Include link identification, road area type, population area class, terrain class,
highway type, number of lanes, surface type, surface rating and vehicle operation cost (VOC)
plus ADT. From these data, the model calculates the volume/capacity ratio for each link.
From that ratio it develops average vehicle funning speeds, which are in turn used to deter-
mine vehicle operating costs. The difference in vehicle operating costs between the null and
improved links times the ADT times 365 times the segment length constitutes the basic annual

benefits expected from a link improvement.

The model is also capable of calculating the benefits expected from the road improvement
from reduced passenger and truck cargo inventory time as well as from reductions in the fre-
quency of accidents. Benefits from reduced time cost were not included in the results of this

analysis.
OTHER MODEL INPUTS

The development of the VOC required for the HIAP model is covered in detail in Appendix
5.-A to this report. The results are summarised in Table 5-7. Other costs (also covered in

Appendix 5-A} are summarised below.

Truck Cargo Inventory - The average cost of cargo inventory time for a light truck was
estimated at C! $0.00019/minute and for heavy trucks, Cl $0.0014/minute. Half of all truck

trips were considered to be empty.

Accident Costs - Property damage costs were estimated at Cl $2,500 each, with injuries
at Cf $18,000 and fatalities at Cl $80,000 each.
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TABLE 5-7
SUMMARY-STUDY VEHICLE VOC
COST PER MILE (CI$)

PASSENGER CAR TRUCKS BUS

MPH Private Rental Taxi Light Heavy
5 0.36 0.28 2.06 1.57 2.14 2.09
10 0.32 0.25 1.15 0.87 1.27 116
15 0.28 0.22 0.83 0.62 1.03 0.83
20 0.25 0.20 0.66 0.49 0.86 0.66
25 0.24 0.19 0.55 0.41 0.76 0.55
30 0.23 0.18 0.49 0.36 0.69 0.49
35 0.23 0.19 0.44 0.32 0.64 0.44
40 0.25 0.19 0.41 0.30 0.62 0.40
45 0.26 0.21 0.38 0.28 0.59 .38
50 0.29 0.23 0.37 0.27 0.59 0.36

Source: Table A-17, MGTP Study

Average Hourly Wage Rates - The rate per monthly paid employee was estimate at Ci $10.38

per hour, with weekly paid employees at Cl $5.17 per hour. In calculating time savings, only
40 percent of the total would be included, and then only for work trips which were estimated

as 18 percent of total type.

Average Passengers per Vehicle - The average number of persons per vehicle was estimated
at private/rental cars - 1.81, taxis - 1.85, light trucks - 1.68, heavy trucks - 1.32 and
buses - 5.37. In calculating passenger time benefits, the driver would be deducted for all

except private/rental cars.
Idling Costs - Hourly idling cost (without wages) were estimated (in Cl $) as: private

cars - 0.67, rental cars - 0.52, taxis - 0.89, light trucks - 0.58, heavy trucks - 1.27 and
buses - 0.68.
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Road Maintenance - Annua! maintenance costs were estimated at Cl $20,000 per mile for
both nult and improved roads, with the nuli version also requiring resurfacing every seven

years at a cost of Cl $220,000 per mile.

TRAFFIC

The ADT's for the various null and improved links were indicated earlier in this chapter.
Forecasts include normal and diverted traffic, a very conservative approach. Traffic was

projected on a linear basis.

CONSTRUCTION PERIOD

Construction pericds assumed for Phases 1 and 2 were as follows:

CONSTRUCTION IMPLEMENTED BY YEAR

Calendar Percent
Year Phase 1 Phase 2
1890 25 -
1991 50 --
1992 25 --
1995 - 25
1996 - 50
1997 -- 25

CONSTRUCTION COSTS

The costs of right-of-way and construction and residual value of study links are shown by

Table 5-8. The total economic cost for Phase 1 is estimated at Cl $12.7 millicn and for Phase '

2 - Cl$ 21.4 milion. It is pointed out that the right-of-way which will be acquired will be
wide enough (125 ft.) for a fourlane road throughout, although all of the 11.7 miles recom-
mended is initially planned as two-lane except for one fourlane stretch (Phase 2-2) which Is
only 1.2 miles long. While this approach is commendable in that it ensures room for later
expansion, it also biases the initial analysis against the new two-lane segments. For exam-
pte, total land costs for Phase 2 roads would be Cl $8.66 milion for the 125 ft. wide
right-of-way. For a 50 ft. R-O-W (adequate for a 2-lane road), costs would only be 40 percent
as much, at Cl $3.5 milion. Residual values shown are the cost of earthworks, drainage and

purchased land.
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TABLE 5-8

ECONOMIC COSTS
PHASES 1 AND 2

COST BY PHASE RESIDUAL
PHASE LINK NO. R-O-W Construction Total VALUE (3
(Cl $ 000)
Cne (1) 1-1 3.863.0 87286 12,711.6 10.414.6
Two 2-1 4,287.0 6,451.5 10,738.5 9,040.7
2-2 (2) 1,759.0 1,759.0 1,296.0
2-3 338.0 2,632.5 2,970.5 2277.7
2-4 3.994.0 1,860.8 5,954.8 5,438.8
Second Phase Total 8,619.0 12,803.8 214228 18,053.2
QOverall Total 12,602.0 21,5324 34,1344 28,467.8

All items on this line are phase totals.

This cost would have been incurred when the 125t right-of-way was
acquired for Phase 1-1, since Phase 2-2 is a 4-lane version of 1.2 miles
of Phase 1-1.

Value of purchased land plus earthworks and drainage.
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LEAST COST SOLUTION

As indicated earlier, the HIAP model compares the resuits of VOC (or other) criteria times
the annual traffic for both null and improved alignments, with the difference in cost between
the two constituting the principal benefits of the improved version. This analysis can be
carried out on a link-by-link basis, or on a total project basis. Where the alignment of the
improved version is different from that of the null version (as is the case in this study) the

total project approach is most logical.

Regardless of which approach is used, the results should be the same. When the annualised
benefits (which are actually reductions in cost) are extrapolated throughout the 25-year analy-

sis period, the least cost solution should be the one with the highest benefits.

PRODUCTIVITY MEASURES

The HIAP model also produces economic productivity measures, which provide the final dif-

ferentiation between alternatives.

Benefit/Cost (B/C) _Ratioc - The present value of project benefits divided by the present
value of costs. In order for the project to be economically feasible the ratio should be at

least 1:1.

Net Present Value (NPV) - The present value of project benefits minus the present value
of project costs. A feasible project should have a positive NPV.

Interna! Rate of Return (IRR) - That discount rate at which the net present value of
project benefits equals the net present value of project costs. A feasible project has an IRR

at least as great as the discount rate.

As a general rule,' the three measures will prove to be consistent, ie, if one is
favourable, all three are favourable. In selection between projects, the NPV is usually
recognised as the most dependable measure, since the other two criteria have inherent

defects. For examplte, the B/C Ratio is blind to distributional impacts and generally
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overestimates the effects of operating costs, while the IRR can produce ambiguous results. !
However, each case must be judged on its own merits, particularly when the criteria are

inconsistent.

DISCOUNT RATE/PERIOD

The discount rate used in a project evaluation should be a measure of the opportunity cost
of the capital resource over time. For public projects, such as the present road improvement,
the rate should be at least equal to the interest rate available on longterm government
bonds. Beyond this floor, it should also represent a weighted average of the opportunity cost

2

assoclated with each capital source involved in the project. In the present case, a

discount rate of 12 percent has been used.

The discount period should be equal to the estimated useful life of the project. As indi-

cated earlier, the period used here is 25 years.
PRELIMINARY EVALUATION

Some seven alternatives were considered during the preliminary evaluation. These afterna-
tives do not appear In the flnal analysis except in those cases where they form part of a
Phase improvement. Also duting the preliminary evaluation, it became apparent that the
present West Bay Road could not be Improved sufficiently to carry projected traffic volumes

beyond 1997. This led to the recommendation which require new road alignments.

BENEFITS CONSIDERED

Only VOC savings are considered in the analysis described herein. This is a very

conservative approach, and is in accordance with DB preferences.

' R de Neufvill and J.H. Stafford, Systems Analysis for Engineers and Managers,
McGray-Hill Book Co., NY, NY, 1987, p.180.

2 Ibid.
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RESULTS OF EVALUATION

It is axiomatic in the economic evaluation of a road project that the evaluation period is
the same length as the expected life of the facility which is being analysed. With paved
roads, this period is generally assumed to be 20-256 years. However, it is also recognised
that the longer the repayment period, the greater the total outlay. Accordingly, the B/C
evaluation was carried out first for 25 years. {f the project proved to be economically feasi-
ble over that period, it was then tested at 15 and 20 years. The results are shown on Table
§-9. This technique actually provides a very rigorous sensitivity test. The computer tables
upon which this is based are included as Appendix B, which is entitied "Benefit/Cost Analysis

Tables",

Phase 1: North-South_Arterial - This high volume facility showed a B/C Ratio of 1: 3.57,

an NPV of CI $22.14 milion and an IRR of 38.7 percent for the 15 year pericd, increasing to a
B/C Ratio of 1 = 4.62, an NPV of Cl $31.34 milion and an IRR of 39.1 percent at 25 years.

This is a highly viable component.

Phase 2-1: North-South Arterial Extension to Botabano Road - 2 Lane - This segment was

the first portion of Phase 2 which was evaluated [t showed up poorly in the first analysis,
and was reevaluated as a double check. lts final B/C Ratio was 1; 0.58; its NPV was Cl $1.7
million and its IRR was 7.2 percent In order to be economically feasible, it would have to
had a B/C Ratio greater than one; a positive NPV and an IRR higher than the 12 percent

discount rate.

Phase 2-2: North-South Arterial Widening - 4 Lane - This Phase 2 component shows high
viability, with a 20-year reading of B/C Ratio - 1: 3.52, NPV: Cl $1.8 milion and IRR 34.4

percent.

Phase 2-3: Easi-West Arterial - This Phase 2 segment has a B/C Ratioc of 1. 0.68, an NPV

of CI-$391,900 and an IRR of 7.7 percent. While making a slightly better showing than Phase

2-1, it was still not economically feasible.

Phase 2-4: South Sound Arterial - This Phase 2 link had a B/C Ratio of 1: 0.28, an NPV
of CI-$1,588,700 and an IRR of 3.2 percent. It made the poorest showing of any of the four

Phase 2 segments and was not economically feasible.
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TABLE 5-9
RESULTS OF B/C ANALYSIS
PHASES 1 AND 2

EVALUATION CRITERIA

Years Net internal
For B/C Present Rate Of
PROJECT Repayment Batio Value Return
{CI1$000) (Percent)
Phase 1-1 = North-South Arterial 15 3.57 22,144.4 38.7
(2-Lane) 20 4.16 27,279.0 39.0
25 4.62 31,344.9 39.1
Phase 2-1 = North-South Arterial
(2 Lane) 25 0.58 -1,678.6 7.2
Phase 2-2 = North-South Arterial 15 3.02 1,361.9 33.9
{4-Lane) 20 3.52 1,791.9 34.4
25 4.05 2,124.2 34.6

Phase 2-3 = East-West Arterial
(2-Lane) 25 0.66 -391.9 7.7

Phase 2-4 = South Sound Arterial
{2-Lane) 25 0.29 -1,688.7 3.2

Note: See Apendix 5-B for backup computer Tables.

Source: Wilbur Smith Associates



SUMMARY

The analysis indicates clearly that all of the Phase 1 segments plus the Phase 2-2 segment of
Phase 2 proved to be economically feasible. However, it is pointed out that Phase 2-2 had an
advantage in the evaluation because its right-of-way was previously purchased as part of the Phase 1

construction, with the result that there was no land cost for Phase 2-2.

Segments 2-1, 2-3 and 2-4 of Phase 2 were found to be not economically feasible. In order of
declining viability, the sequence of these segments would be: (1) Phase 2-3, (2) Phase 2-1 and {3)
Phase 2-4. As pointed out previously, these segments (along with the others) were handicapped
in the analysis because they were carrying the cost of a 125 ft. wide right-of-way, when present
plans are only for the construction of two-ane roads on the right-of-way land acquired. However,

this approach does ensure that four-lane rights-of-way will be available, when needed.

A further analysis was made of the three Phase 2 segments previously found not to be
economically possible. This investigation was to determine if improved Benefit/Costs resuits could
be realized if land acquisition needs on three Phase 2 projects were reduced to that required for a

two-lane road (50 foot width). This exercise was not sufficient to prove economic viability.

PHASE NUMBER B/C RATIO NPV IRR
(C1 $000) No.

2-1 0.75 7916 9.1

23 0.67 372.2 7.8

24 0.43 -805.9 5.0

in order for these segments to have been economically feasible, the B/C Ratio would have
had to be greater than 1:1, the NPV would have had to be positive and the IRR would have had '
to be larger than the discount rate of 12 percent. A separate test was not made of the
effects of the inclusion of time benefits, because a decision was made earlier in the study

not to include them.

Mowever, the principal question at hand was the economic feasibility of the Phase |
projects. Each of those improvements was found to very beneficial to vehicle operators in

Grand Cayman.
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SECTION TWO

TRAFFIC MODEL INPUT

The MGTP model, which is instalted on a computer in PWD, is capable of forecasting traffic
for the Grand Cayman road network. HMowever, in order to do this, it must have certain general
data input, and these data must be for specified traffic analysis zones. The range of these

data is significant, as follows:

1. Population

2. Dwelling Units

3. Total Employment

4. Retail Employment
5. School Attendance

Most of the data indicated above are presently collected by the Cayman Islands Government,

in one form or another, as evidenced by entries in the Statistical Abstract, subsequently

referred to as the Abstract.  However, there are two principal difficulties connected with
trying to use these data with the MGTP Traffic Model. First, the base areas from which they
are collected have boundaries different than those of the traffic zones. Second, the

frequency of collection of the data is less than is required.

In view of the above, it appears that special arrangements will be necessary to obtain
data for the model. The following considers the manner in which each class of basic data was
obtained for initial use with the MGTP Traffic Model, and indicates where additional actions

are necessary.

POPULATION

The last Island census was taken in 1979, with previous censes taken in 1960 and 1970.
The best indication of changes in stable population appears to be the number of work permits
granted, because the indigenous population is growing at a relatively constant rate. There
are also foreigners who have residential permits, but not work permits. This information is

also available in the Immigration Department.

3 Government Statistics Unit, Department of Finance and Development, Cayman lIslands,
Statistical Abstract of the Cayman Islands - 1988, June 1887.
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Recommendatign: That PWD arrange with The Immigration Department to obtain necessary

data on work and residency permits issued, on a recurring annual basis.

The large number of tourists which visit the Islands annually also have a heavy impact on
traffic, particularly in George Town where roughly half of the population lives. For example,
in 1986, the lslands hosted 437,000 tourists, 62 percent arriving by cruise ship, the remain-
der by air. These arrival data are available from the Department of Tourlsm on a monthly

basis.

Recommendation: That PWD arrange with the Immigration Department, to obtain necessary

tourist arrival data on a recurring annual basis.

Births and deaths are irrefutable evidence of population changes. Such data are coffected

by the Registration of Births, Deaths and Marriages.

Recommendation: That PWD arrange with the Registrar of Births, Deaths and Marriages to

obtain necessary data on a recurring annual basis.

DWELLING UNITS

The Central Planning Authority (CPA) has the authority to approve all construction which
is proposed in the lslands. However, a certain proportion of the construction permits which
are issued are not implemented, i.e., no building takes place. As a result, it was necessary
for The Planning Department in June, 1987, to conduct a survey to determine where building had
actually occurred. This survey updated the most recent aerial photo map (1985) to 1987, iden-

tifying new construction since the map was made.

Recommendation:

That the Planning Department continually update the land use maps to show actual construc-

tion, and that PWD arrange to get the results on an annual basis.
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EMPLOYMENT

The Government Statistics Unit carried out an employment survey of the Isfands in November
1985. However, in order to protect proprietary information the results were closely held and

could not be released to the MGTP Study.

Recommendation:
That employment by Traffic Zone be complled directly from subsequent surveys, and that

such totals be made avaitable to PWD staff on an annual basis.

SCHOOL ENROLLMENT

The Education Department maintains a thorough coverage of the number of puplls in various

types of schools.

Recommendation: That PWD arrange with the Education Department to obtain necessary

schoof attendance data on a recurring annual basis.
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SECTION THREE

TRANSPORT INVESTMENT CRITERIA

This section of the chapter analyses the criteria which are presently used in making deci-
sions on road investments. First, the process presently used in assembling an annual road
construction programme is analysed, and decision points established. The criteria upon which
decisions are made at each of these points are then determined, and (where appropriate) recom-

mendations are made for improvement. These recommendations consider the impact of the MGTP.
DECISION PROCESS

The most recent example of the decision process for Cayman road investments is the actions
taken In 1986 which led to the adoption of PWD's Annual Wark Programme, Figure 5-4. Actions
on this chart are keyed to Table 5-10, which summarises the action taken at each point. While
there is no assurance that the process shown will be followed in the future, it is both logi-

cal and current.
Actions are divided into five areas:

1. Project Formuiation

2. Project Selection

3. Project Design and Approval

4. Annual Work Programme Preparation

5. Construction Inspection

Presently there are 35 actions required, 15 of which are the responsibility of PWD. With
this many actions involved, there is ample opportunity for delay if participants in the pro-
cess do not handle their actions expeditiousty. Some 19 of the actions involve decisions.
The criteria upon which the decislons involved are based are covered in the following

discussion.
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TABLE 5-10
ROAD PROJECT DECISION PROCESS

1. Projecl Formulation
* a.  Each MLA provides list of road projects from his district to PWD.

b. PWD adds other projects, based on technical considerations.
¢. PWD prepares technical description of each project.

2. Project Selection

* a PWD identifies projects of possible national concern.
* b, MLAFinance Committee selects from these projects.
¢. The cost of national projects is deducted from funds avallable for road construction.
* d. MLAFinance Committee divides remaining funds up among districts.
* e. MLA's select projects for their district, consistent with funding allocated.

3. Project Design and Approval

Central Planning Authority reviews projects.

Department of Lands and Surveys conducts reconnaissance surveys of approved projects.
PWD develops preliminary horizontal alignment from surveys.

PWD forwards to Portfolio of CW and DA for political review and comment,

PWD obtains alignment approval from Portfolio of CW and DA.

PWD prepares project budget, based on approved horizontal alignments.

PWD sends to Department of Lands and Survey for property acquisition, as necessary.
Department of Lands and Survey prepares boundary plan and Gazette Notice, sends to
Legal Department.

Legal Departiment reviews Gazette Notice.

Portfolio of CW & DA prepares submission for Executive Councll consideration.
Portfolio of CW & DA submits Gazette Notice to executive Council.

Executive Council approves/disapproves submission.

Clerk of Legal Department publishes Notice.

Landowner does not object within 15 days; PWD proceeds.

Landowner objects to the Governor, within 15 days.

Governor refers the objection to the Assessment Committee.

The Assessment Committee determines compensation.

The Governor notifies the landowner.

PWD completes final road project design.

PWD develops final project cost estimate.

(1} If below preliminary estimate, PWD can initiate construction.

(2) It above preliminary estimate, PWD forwards to Financial Secretary.

* u. Financial Secretary reviews and approves, as appropriate.

*

T@re o0 T

* F % *

ToNeDOoIg T RT S

4. Annual Works Programme Preparation
a. PWOD decides for each project
(1) PWD construction, or
(2} Contractor construction.
b. PWD prepares annual schedule for project construction.
c. PWD prepares construction schedule and programme for next 3 months.
d. Lands and Surveys Department sets out construction control points.

*

5. Construction inspection

* a PWOD inspects contractor-built projects.
* b, PWD also inspects PWD-built projects.
* Decision Points
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Project Formulation - In this part of the process, the list of road projects which are

to be considered for implementation is assembled. There are three steps, two of which require

decisions.

1a - Project List, MLA to PWD - In this step, each Member of the Legislative Assembly

selects road projects for his district, for forwarding to PWD. The principal source of
these projects is the constituents of the MLA, but may also be originated by the member i
a particular need is seen. The bases for project selection are principally parochial,

emanating from an evaluation by the MLA of the actual needs of his district.

1b_-_Addition of Technical Consideration Projects - The addition of these projects to

the MLA list by PWD is based upon estimates of the current physical needs of the road
system. For example, roads which have already been paved must be resurfaced periodically
to forestall deterioration.  Further, a certain number of miles of improved roads may
require reconstruction during any particular year. This step might also consider the
implications of other road actions which are not specifically part of the annual road
program. An example would be requests for connection to an existing (or planned) road by

a developer, or acceptance of a developer's roads for subsequent maintenance.

Project Selection - As would be expected, most of the five steps in this portion of

the process involve decisions.

2a - Identification of National Concern Projects - In identifying projects of this

category, PWD considers the needs of future traffic, together with current and expected
road conditions. For example, an important road might have sufficient capacity to carry
forecast traffic, but the current condition might be such that it is expected to
deteriorate to an unacceptable level before that traffic develops. Or, its condition
might be satisfactory but it could require the addition of one or two lanes to meet

traffic needs.

2h - Selection of National Concern Projects - The MLA Finance Committee selects from among

the projects that have been identified as possible candidates, based on an evaluation as
to which projects will provide the most overall benefit. While there is usually general
agreement as to identification of these projects, selection between them is another
matter, particularly when budget limitations are stringent. An additional, quantified

decision tool could be helpful.
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2d - Fund Division by MLA Finance Committee - In this step, the MLA Finance Committee

divides up monies remaining after the nation concern projects have been funded.
Apparently, the process involves considerable negotiating and competition for funds.
While parochial considerations may not be paramount here, they obviously recelve a high
priority. However, part of the debate problem could be eliminated if an indication of the

relative benefit potentials of the contending projects was included.

2e - Project Selection By MLA's - Based upon the monies which each MLA is able to obtain
during the final division step described above, he then decides which road projects he
will recommend from his district. Again, the basis for selection is principally

parochial, tempered by concern for the overall good.

Project Design and Approval - During this portion of the process, the PWD develops
preliminary horizontal road alighments and obtains approval from the Portfolio of
Communications, Works and District Administration. The Lands and Survey Department, as part

of acquiring necessary right-of-way, then publishes the Gazette entries. If an affected land

owner objects, his case is referred to the Assessment Committee for decision as to
compensation. PWD then prepares final designs and cost estimates and obtains approval of the

Financial Secretary.

3a_- Central Planning Authority (CPA) Review - CPA takes note of projects which have

passed the selection process, and how they will affect current development patterns. The
review also provides basic tools to be used when considering future planning proposals,

land use changes, and zoning adjustments.

3e - Porticlio of CW and DA Approval - In this step PWD obtains an approval {or

modification) from the Portfolio of CW and DA of proposed project horizontal alignments.

This approval Is necessary because of the political repercussions which can result from
land takings, particularly if the land owner is influential. Each case Is considered on
its own merits, but the MLA's are consulted wherever the property of one of their
constituents may be at risk. The bases for decision are parochial and in consideration of

the overall good.

3g - Legal Department Reviews Gazette Notice - If the notice meets legal requirements, the
Legal Department forwards it to the Portfolio of CW and DA.
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31 - Executive Council Approves/Disapproves Submission - The Council passes upon the

Notice and returns it to the Legal Department.

3n - Landowner Does Not Object to Notice - The landowner has fiteen days after the

publication of the Gazette Notice to present his application for assessment of
compensation to the Governor. If he does not object, PWD can proceed with construction.
There are indications that some landowners have received less than adequate advance notice

of proposed land takings, and the notification system may therefore need adjustments.

30 - Landowner Obijects to Takings Notice - If the landowner objects to the proposed land

taking, he must deliver an application for assessment of compensation to the Governor's
Office within the 15-day period.

3p - Governor Refers Objection to the Assessment Committee - If the landowner's

application is received within the 15-day period, the Governor refers it to the Assessment

Committee.

3q - Assessment Committee Determines Compensation - The Assessment Committee is composed
of a magistrate and two other members nominated by the Legislative Assembly. Their term

of office is four years and they may be reappointed. The magistrate is the Chairman.

Ltand is presently being taken for road improvement purposes under the Roads Law of 1974.
Section 10 (3) of that law states that when losses to the landowner (in standing crops or
trees, severing of the taken land from his other lands or the injurious effect on his
other land due to the loss of the taken land) exceed the advantage gained by the applicant
because the improved road is adjacent to this property, compensation may be assessed. If-

compensation is recommended, the Governor ensures that payment is made.

3t - PWD Comparison of Cost Estimates - In this step, PWD completes the final road

project cost estimates and compares them to the preliminary estimates. If the final
estimate for a particular project is lower than the preliminary estimate, PWD can initiate
construction. if not, the project is forwarded to the Financial Secretary (with
justification) for approval. The basis for the PWD decision is a simple comparison of

estimate results.
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3u_: Financial Secretary Approves Overrun Project - The Secretary reviews those projects

which have overruns in cost estimates and which have been forwarded to him by PWD for
decision. His decision must be based upon a number of factors. First, the justification
for the overrun must be adequate. Second, if such a proposal is to be implemented, the
amount of the overrun must be made up. For example, if there is slack in the programme,
or if there have been underestimates on other projects (as well as overestimates), there
may still be sufficient funds available overall to implement the project at issue.
However, if the overrun can not be met from this source, supplemental funding could be
requested. if such Is not available, it may be necessary to eliminate the project
involved (or another project) with attendant political ramifications. The bases for
decision are political and economic, with the overail good of the populace as a paramount
concern.  Again, some quantified system of rating projects as to benefits would be

helpful.

Annual Work Program Preparation - In this four-step portion of the process, the PWD
decides whether each project is to be constructed in-house or not, and prepares
annuat/quarterly construction schedules. The Lands and Surveys Department also establishes

construction contrel points.

da_- PWD Decides - In-house or Contract - The PWD generally does in-house all the road
construction of which it is capable, because studies have shown that design or
construction by a contractor is more expensive. The PWD decision as to the annual total
which can be handled is based upon an estimate of departmental requirements vs.
capabilities during the impending programme year. However, the peak increases in road
construction incident to implementation of the MGTP will exceed the present in-house
capability of the PWD and the department will either require augmentation or wilt have to

go more to contractors, or both.

Construction inspection - In this portion of the process, road construction projects

are inspected for acceptance by the Government.

S5a/b - Construction Inspection - it is generally considered more effective for a con-
struction job to be inspected by some agency other than the one responsible for the
constructing. However, the PWD Inspects its own construction, as well as that of
contractors, The basis for both types of inspection is quality and quantity of completed

waork against contract specifications.
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SUMMARY AND RECOMMENDATIONS

A number of the decisions discussed in the foregoing evidence the trademarks of the demo-
cratic process, e.g., legislators competing for scarce resources in the interests of their
constituents.  Others involve government officials who are trying to stretch these same scarce
resources to cover road requirements which increase inexorably, year after year. In baoth
cases, a tool which could quantify the benefit potential of projects would be of significant

assistance.

Recommendation: That the process depicted in Table 5-10/Figure 5-4 (or a similar pro-
cess) be considered for adoption by the Cayman Islands Government, for the assembly of the
annual roads programme, and that PWD be designated as the government coordinating agency

responsible.

Recommendation: That during Step 1c (Preparation of Project Technical Description) of
the process:

fa) That PWD attach a cover routing slip, listing the sequénce of actions required, with
spaces for date handled and initials of handling officer. 7

(b) That PWD add to each project coverage a designator termed here as a Road Viability
Index that would provide a preliminary indication of the benefit/cost relationship of the

projects, Figures 5-5 and 5-6.

Recommendation: That improvements be made in the present system of notifying landown-

ers of proposed land takings to ensure that adequate advance notice is provided.

in the past, the assembly of the annual road programme has been largely a
caich-as-catch-can matter. The annual invesiment in roads has consistently been less than the
annual revenue in taxes, registrations, duties, etc., realised from road users. It has been
recommended elsewhere that a multiyear road improvement programme be adopted. With implementa-
tion of the MGTP, this recommendation will become a must, since multimillion dollar invest-
ments will be required, over a period of several years. Increased competition for the road
investment dollar will result, and a more structured, economic-ariented decision process for
selection of road projects for inclusion in the annual road programme will be required. Imple-
mentation of the recommendations which have been made in a later section of the report should

help in ensuring that such a process is both available and used.
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INSTRUCTIONS

For the existing road alignment:

a. Calculate ADT/C Ratio (ADT - hourly road capacity).

b. Plot ADT/C Ratio on horizontal axis.

¢. Read up to Cost per Vehicle Mile (CVYM) on plotted line, vertical axis.
d. Calculate ACVM (Annual Cost of Vehicle Miles}--(ADT x CVM

X 365 x road segment length in miles).

2. Calcutate ACVM for improved alignment.

3. Obtain AIB (Annual improvement Benefit)--(ACVM existing road less ACVM improved road).

4, Calculate APR (Annual Payment Required) to meet assumed loan equal to construction cost at
12 percent for lite of improvement.

5. If AIB exceeds APR, improvement should be economically feasible.

NOTES:

a The costs per vehicle mile shown are weighted costs, calculated for the 6 vehicle
types used in the MGTP,

b. If the improvement would not pay on opening year, test at halfway through the project
life. This should give an average ADT.

Figure 5-5






2. Calcutate ACVYM for improved alignment,

3. Obtain AlB (Annual iImprovement Benelfit)--(ACVM existing road less ACVM improved road).

4. Calculate APR {Annual Payment Required) to meet assumed loan equal to construction cost at
12 percent for life of improvement.

5. If AlB exceeds APR, improvement should be economically feasible.

NOTES:
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INSTRUCTIONS

For the existing road alignment:

a, Calculate ADT/C Ratio (ADT - hourly road capacity).

b. Plot ADT/C Ratio on horizontat axis.

c. Read up to Cost per Vehicle Mile (CVM} on plotted line, vertical axis.
d. Calculate ACVM (Annual Cost of Vehicle Mites)--(ADT x CVM

% 365 x road segment length in miles).

a. The costs per vehicle mile shown are weighted costs, calculated for the & wvehicle

types used in the MGTP.

b. [If the improvement would not pay on opening year, test at halfway through the project

life. This should give an average ADT.

Figure 5-6







SECTION FOUR
ROAD FINANCING

This section examines the extent to which the recommended MGTP road Investments could be
met with present road revenues, if such charges were used solely to support roads. It also
explores vatlous ways in which road construction could be financed, in the event that road

revenues continue to be diverted to cther purposes, as is currently the case.

In the Cayman Islands, the use of motor vehicles is not taxed directly, e.g., there are no
direct taxes on motor fuel or are there sales taxes or parking charges. lInstead, the Govern-
ment relies on a system of duties and fees, e.g., Import duties on vehicles and fuel, motor
vehicle registration fees, driver license fees, and motor vehicle license fees. The proceeds
from these charges go into the general fund, upon which the various government departments

then draw for thelr operating needs.

ROAD REVENUES VS. EXPENSES

Cne resuit of the above, is that there is not necessarily a correlation between the cost
of service provided by the Government and the revenue which results from that service. For
example, as pointed out elsewhere In this study, the annual government revenues attributable
to roads (Cl $6.47 milion) are currently $2.75 million higher than annual costs (Cf $3.71

million) which are incurred. The gist of this comparison is shown by Table 5-11.

The breakdown shows that related costs typically make up only 57 percent of the returns
from transportation fees, levies and charges, with the remainder (Cl $2.75 million or 43 per-
cent) of such revenues being diverted to other purposes. Since this practice is of long stand-

ing, there is little reason to expect that it would change in the near future.

Even if all of the Cl $2.75 million transportation excess were used for road construction,
it would be insufficient for financing the road projects recommended by the MGTP. For exam-
ple, road requirements indicated by the MGTP total Ci $18.78 million in the period 1988-92 and
Cl $38.24 milion in the 1992-97 timeframe, total Cl $57.02 million. Financing a 12 percent

5-29



TABLE 5-11

GOVERNMENT COSTS AND REVENUES
ATTRIBUTABLE TO ROADS

1986 COSTS

ITEM AND REVENUES
Revenues:
Motor Vehicle Tax (1) $ 1,300,000
Drivers Licences (1) 400,000
Licence Plates (1) 24,000
inspection Fees (1) 130,000
tmport Duty - Vehicles (2) 3,873,000
fmport Duty - Gasoline (2) 639,000
Total Revenues $ 6,466,000
Costs:
Roads Maintenance (1) $ 240,000
Drainage and Wells (1) 25,000
Traffic Signs and Signals (1) 55,000
Roads Construction (1) ~ 1,800,000
PWD Roads Operations (3) 700,000
Police Roads Operations (4) 560,000
Provision for Cayman Brac/Little Cayman (1) 134,000
Miscellaneous Costs - Central Govt.(5) 200,000
Total Costs $ 3,714,000
Sources:

(1) “Estimates of Revenue and Expenditures of the Cayman Islands - 1986, Financial Secre-
tary. Revised 1986 figures.

(2) Customs Department, excludes duty on diesel fuels.
(3) Estimated allocation of PWD operations costs.
(4) Estimated cost of Police Traffic and Motor Vehicle functions.

(5) Estimate by Chief Engineer, PWD.
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loan for 20 years of this total would require annual payments of C! $7.6 million. Even if
only the essential Phase 1 (Cl $13.48 million}) and Phase 2 (Cl $21.79 million) projects were
funded, the annual payment on the total (Cl $35.28 million) at 12 percent for 20 years would
be Cl $4.72 million. Obviously, the recommended transportation investments could not be fi-
nanced from present transportation revenues, even if all of the excess of revenues over expens-
es were dedicated to that purpose. However, at least a start could be made towards such dedi-
cation. For example, it would appear that there would be a good opportunity here to earmark
all (or part) of additional road revenues raised as attained herein. However, such a proposal
can be expected to meet opposition because first, it represents a change from past practices
and second, the transport revenues which are presently used elsewhere would probably have to

be replaced if they were diverted to transport use.
LIKELY FUNDING SOURCES

Although there Is a range of possibilities for sources of funds for the transportation
projects recommended in this report, including local banks as well as the Caribbean
Development Bank (CDB), selection between sources is not a matter for discussion in this
report.  However, a number of techniques are discussed later in this section by which a

possible difference between loan proceeds and project cost could be met.

Recommendations for 1988-1992 Investments
a. That the Government obtain the best loan terms available to include as short a repay-

ment period as expected annual fund availability will permit.

b. That the measures described herein as potential sources of local funds be considered
for adoption to make up possible deficits between the value of the loan and the funds
required.

c. That if there is a shortfall in funding, the CI $13.48 milion required for the eight
Phase 1 projects be funded first. ~ All of the immediate Action Projects except
Miscellaneous Roads would have been completed in 1988, while Phase 1 construction

wotlld not start until 1890.

Recommendations for 1993-1997 Investments
a. That the possibilities for funding these investments be determined during negotiations

on the 1988-1992 program.
b. That the overall road situation including traffic be reevaluated in 1992.
c¢. That funding action then be taken as justified by the reevaluation.
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METHODS FOR LOCAL FINANCING OF ROAD PROJECTS

The following discussion covers a number of ways in which the construction of roads has

been successfully supported locally. While some of these techniques are not suitable for use

in the Caymans at present, they may become more applicable over time.

Charges on Benefiting Properties - As the title implies, these techniques attempt to
recapture at least part of the increase in real property values which results from rcad
improvements, and to then use it in support of the road system. There are five approaches
currently used under this category; connector fees, negotiated investments, special benefit

assessments, tax increment financing and Impact requirements.4

Connector Fees - This technique levies a charge on the owner or developer of an adjacent

property for the privilege of connecting to the road being built. Forms which such
charges may take include a lump sum payment, an annual contribution to operating
(maintenance) costs or a property contribution Drawbacks Include the fact that enabling
legistation is often a prerequisite to the use of this technique, and developers usually

object to having to pay to get access to a public transportation facility.

While the Government does not presently have a connector fee per se, it does require that
the developer at a site with six lots or less must set aside a road reserve 30 feet wide,
although he need not build a road upon it. A developer at a site with more than six lots
must not only set aside the 30 foot strip of lane for a road, but he must also build the

access road.

Negotiated Investment - In this technique, a developer agrees with a public body either to
make a needed public improvement or to contribute a fixed sum towards an improvement which
could benefit his development. He usually does this in return for some concession.
Disadvantages of the technique include legal Issues which are sometimes raised which
question the extent to which a governmental body can attach conditions to zoning and land
use, plus transportation agencies usually have little control over zoning and land use

regulations.

4 USDOT, Innovative  Financing _ for _ Transporation:  Practical Solutions ___and
Experiences, April 1986.
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Special Benefit Assessment - This technique assesses all property owners within a

specifically designated area (an assessment district) for some or ali of the costs
associated with a public improvement. The assessment can either be a lump sum or
collected over a period of years. There is some difficulty with this technique in
equating the amount of the assessment with the level of benefit derived. As a result,
indicators such as acres, square feet and distance from the improvement are often used.
This technique is politically more acceptable than some of the others, because only those
directly benefitting from an improvement are assessed to pay for it. Property owners have
frequently challenged both the establishment of the assessment district and the assessment

formula used.

Tax Increment Financing - This technique assumes that development results in areas around
transportation improvements, thereby increasing tax revenues, with projections of these
increases then used to back bonds to finance construction of the improvement. In order to
use this technique, a tax increment financing district is first established, including the
area which will benefit from the Improvement. Next, a base year of assessed property
values is established. Third, the increase in property taxes resulting from the
improvement is dedicated to it, with the remainder distributed to the other tax
jurisdictions invalved.  This technique is not currently applicable in the Caymans, since
the only real property taxes in force at present are a 7.5 percent transfer tax on

property sales, levied at point of sale.

Impact Requirements - This technique imposes charges or other conditions upon developers

to mitigate or compensate for the impact of their projects. These requirements are
established by local ordinances and are usually administered through the building permit
process. Impact requirements can take a number of forms, e.g., a fee based on the square
footage in a new development. While developers have claimed that these requirements slow

growth, citizen groups have insisted that the fees charged are not high enough.

Joint Ventures with the Private Sector - Several alternatives for cost-sharing with

the private sector are available.

Air/Land Rights Leasing - This technique, which does not appear to have much application
in the Cayman Islands Involves the leasing of air, surface and subsurface
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rights to government owned land which is used for another purpose, such as transportation.
Examples of problems with the use of this technlque include court cases questioning
whether government agencies have used the process of eminent domain to obtain air and
subsurface rights in excess of those required and criticism by citizen's groups of rates

obtained on the leases involved.

Donations - Donations of money or real property from the private sector are another means
of obtaining capital for transportation projects. However, the accepting agency must be
authorised to accept the donation. In order to encourage participation, the accepting

agency must also be aware of any tax breaks which can be realised by prospective donors.

Cost_Sharing - This technique involves the sharing of operating expenses or capital costs
by a developer for a transportation facility which is either connected with or integrated
into his project. In order to make this approach most effective, the developer must be

included in the facility planning, at an early date.

User Charges - As the name implies, these techniques Involve fees or charges upon the
use of motor vehicles. They include motor vehicle taxes and fees, tolls, commercial parking
fees and taxes on motor fuels. Although these techniques are already widely known and used, a

coverage of their advantages and disadvantages should be helpful.

Motor Vehicle Taxes and Fees - Examples include driver's license fees, vehicle excise

taxes, registration fees, heavy vehicle taxes, tyre taxes, weight-distance taxes, personal
property taxes on motor vehicles, and safety sticker fees. These levies are popular since

they are productive and easily levied. Disadvantages of these techniques are:

a. Some of them are insensitive to vehicle use, e.g., vehicle licenses, titles and
registration fees, vehicle excise taxes, personal property taxes on vehicles, and
safety  sticker - fees. Sensitive  techniques include heavy vehicle taxes,
weight-distance taxes, and tyre, parts and repalr excise taxes.

b. The administrative costs of collecting most motor vehicle taxes are high, despite the
fact that mechanisms to collect most of them are in place.

c. Some of the taxes are difficult to impose, e.g., the levying of personal property
taxes on the vehicle of an individual who claims to live outside of the area taxed.
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Toll _Roads - With the Increasing demands being placed upon governments from all
quarters, funding of road construction and maintenance has become increasingly difficult.
This has led to a search for alternative ways to raise road revenues and therefore
increased opportunities for the use of toll roads. Advantages of toll roads are first,
that they are the maost precise form of pay-as-you-go financing. Second, they can bs
implemented quicker than tax-supported road projects because complete funding can be
avaitable at the beginning of the project. Since traffic has been projected and tolls are

pledged to finance the loan, the loan process is simplified. Third, since a project may

be implemented quicker, capital costs are less during periods of inflation. Fourth, as
part of the agreement with the bondholders, adequate funds for inspection are ensured for
the maintenance and operation of a toll project. FEifth, where toll projects are funded
with revenue bonds, proposals for facilities and operations are subject to the close
scrutiny of inspectors prior to financing, during construction and after opening.  Sixth,
tol facility operations have in most cases provided exira services and safety measures or
assets in attracting customers. Seventh, the continuous inspections required to meet toll
facility funding requirements contribute to a high level of toll road operation and
maintenance. Finally, a toll road may be used as a method of congestion policy, encourag-

ing users to make mare efficient route or mode choices.

Disadvantages include first, the high Interest cost of borrowing funds. With revenue bond
financing, this generally occurs prior to the design/construct period. Innovators are now
using short-term, low interest bhonds initially and converting them to long-term revenue

bonds as funds for right-of-way and construction are needed. Second, there is a decided

cost for toll collection. Third, motorists lose time when they stop to pay their tolls.
Fourth, air quality and fuel consumption suffer at toll stops.  Fifth, motorists who pay
tolis also pay other user fees. Sixth, access is usually more restricted to toll
facilities. Seventh, unless a toll road Is fitted carefully into the owverall road plan,
it can lose money, e.g., a new, tax-supporied road which competes with a toll road can
draw off traffic.  FEinally, the cost of providing toll collection faciliies is extraneous
in that it does not provide services to the user. On some recent U.S. toll roads, these
costs have run as high as 2-3 percent of the total cost of right-of-way and

c:ons%truc:tion.5

NH. Wuestefeld, Wibur Smith Associates, “Toll Roads”, paper presented to
AASHTO Conference on Understanding the Highway Financing Evaluation/Revolution, August
1986.
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Marketing and _Merchandising Approaches - These techniques involve the sale of
advertising space and concessions at transportation facilities, and there does not appear to

be much opportunity for their use in the Caymans.

Commercial Parking Taxes - This technique levies a tax on the receipts of commercial

parking lots. Some critics have claimed that such taxes discourage downtown shopping and
job seeking, and are therefore counterproductive, overall. Others have pointed out that
all long-term parkers in the downtown area should be taxed, not just commercial parking

customers.

Motor Fuel Taxes - These taxes vary with fuel usage and are therefore somewhat sensitive

to levels of benefits received. They are easily administered, and tend to rise with
inflation. However, this type of tax is at a disadvantage during periods when fuel prices

drop, because they are tied to these prices.
SUMMARY

The above discussion has reviewed a dozen techniques by which monies for roads can be
raised locally from road-related sources, examining the pros and cons of each. Some of these
approaches are more appropriate for use here in the Caymans than others. However, certain of

the latter can be expected to become more applicable, as time passes.

Recommendation: That the above techniques be reviewed and proposed for selective

implementation by the Government, as practicable.

Recommendation: That consideration be given to earmarking part (or all) of the addition-

al funds so raised, for transportation purposes
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SECTION FIVE

INVESTMENT PLAN

There are two types of road improvement projects which will be required during the period
1988-1992.  First, there are those essential projects on the existing road network which
because of their location, criticality, etc., should be started immediately, ie. in 1988.
These projects will also have a positive impact upon Phase 1 projecits as they are
inplemented. The cost of these projects is estimated at Cl $5.30 million. Second, there are
the Phase 1 road projects. Phase 1 is the principal overall project planned for the period,

with an estimated cost of Cl $13.48 million.

GENERAL

All of the above profects are listed on Table 5-12, which shows proposed project expendi-
tures by year. It shows projects by type, breaks down estimated construction costs between
fand and construction components, and indicates the proposed year of design and the

construction period, with the design year indicated by an asterigk.

Phasing - Final design on all lmmediate Action projects except "Miscellaneous Roads,” an
annual item, is expected to be completed in March 1988, with construction scheduled then to be
started and finished in 1988. The final design for Phase 1 would require a year to complete,
starting in January 1988, and the project would be three vyears in construction (1990-91-92).
The remaining project, Miscellaneous Roads, would be designed and buit in increments

estimated at averaging $750,000 per year, starting in 1988 and ending in 1992.

Selected long term road construction projects likely to be needed by 1997 have also been
identified.  These Phase 2 projects, though not included in this investment plan, are an

integral part of the 10-year deviopment plan for the MGTP Study.

Foreign Currency - The local and foreign currency components of each of the 1988-92 and
1983-97 projects are shown by Tables 5-13 and 5-14. In 1988-92 projects, foreign costs were
about 50 percent of total financial cost of Cl $18.78 million. For 1992-97 projects, such

costs were 46 percent of the total of Cl $38.24 miliion.
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TABLE 5-12

PHASING OF ROAD IMPROVEMENT PROJECTS

1988 - 1992
0 3
Type ESTIMATED COSTS EXPENDITURES, BY YEAR
Project Description Project lLand Project Total 1988 1989 1990 1991 1992
{Ci$000)

1. Immediate Action Projects

a. Owen Roberts - Dorey Dr I 4 10 14 *14

b. Eastern Ave - West BayRd | 42 28 70 * 70

¢. Mary Street - Harbour Dr { 104 8 112 *112

d. Eastern Ave - Shedden Rd -

Crewe Rd | 268 110 378 *378

e. School Access Rd S - 500 500 *500

f. Walkers Road - Boilers Rd | 261 134 395 *3085

g. South Church St -

Boilers Rd | 25 56 81 * 81

h. Miscellaneous Roads S - 3750 3750 *750  *750  *750 *750 *750

TOTAL 704 4596 5300
2. Phase 1 Projecls

a. North-South Arterial P 1484 5552 7036 *064 1495 3518 1759

b. Roundabouts - N-S Anterial | 282 750 1032 * 36 222 516 258

¢. Fort Street Extension P 1188 1170 2368 * B6G 536 1184 592

d. Palm Heights Access Rd P 36 328 364 *16 348

e, Hyatt Hotel Access Rd P 32 293 325 *14 3N

f. Holiday Inn Connector P 263 593 862 *28 834

g. Royal Palms Connector P 682 503 1185 *24 636 525

h. Crewe Rd - N. Sound Way } 80 232 312 — L . *11 301

TOTAL 4063 9421 13,484

TOTAL 4767 14,017 18,784 1824 1612 3714 7449 4185
{1} Legend

| - Intersection
P - Primary Road
S - Secondary Road
(@) Includes design and construction cost. Design year indicated by asterisk.
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OF FINANCIAL COSTS

TABLE 5-13

FOREIGN AND LOCAL COMPONENTS

1988-1992
ESTIMATED COSTS (Cl $000)
PROJFS:T CONSTRUCTION LAND
PROJECT DESCRIPTION Type!! Foreign  Local Local  Total
1. IMMEDIATE ACTION PROJECTS
a. Owen Roberts Drive/Dorcy Drive I 7 3 4 14
b. Eastern Avenue/West Bay Road | 19 9 42 70
¢. Mary Street/Harbour Drive } 5 3 104 112
d. Eastern Ave/Shedden Rd/Crewe Rd I 74 36 268 378
e. School Access Road S 336 164 - 500
f.  Walkers Road/Boilers Road | 30 44 261 395
g. South Church St/Boilers Road I 38 18 25 81
h.  Miscellaneocus Roads S 2517 1233 - 3750
SUBTOTAL 3086 1510 704 5300
2. PHASE 1 PROJECTS
a.  North-South Arterial p 3727 1825 1484 7036
b. Roundabouts - N-S Arterial | 503 247 282 1032
¢. Fort Street Extension P 785 385 1198 2368
d. Holiday Inn Connector P 398 195 289 862
e. Palm Heights Access Road p 220 108 36 364
f.  Royal Palms Connector P 338 165 682 1185
g. Hyatt Hotel Access Road P 197 96 32 325
h. Crewe Road/North Sound Way | 156 76 80 312
SUBTOTAL 6324 3097 4063 13484
TOTAL 9410 4607 4767 18784
(1) Legend

I - Intersection.
P - Primary.
S - Secondary Road.
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TABLE 5-14

FOREIGN AND LOCAL COMPONENTS

OF FINANCIAL COSTS
1993-1897
ESTIMATED COSTS (CI$000)
PHOJF?T CONSTRUCTION LAND
PROJECT DESCRIPTION TYPE 1 Foreign f.ocal Local Total

1. PHASE 2 PROJECTS

a. North-South Arterial o Batabano P 4323 2128 4287 10738
b. Dual Carriageway Arterial P 1243 609 - 1852
c. East-West Arterial P 1860 911 338 3109
d. OQuter Bypass to Walkers Road P 1388 679 4034 6098
SUBTOTAL 8811 4327 8659 21797
2. OTHER PROJECTS
a. North-South Local Extension s 1102 540 2797 4439
b. New North Sound Road 8 602 295 1196 2093
¢.  Jennett Strest Extension S 115 57 500 672
d. Inner Bypass Extension P 533 261 1426 2220
e. Airport Drive S 707 347 1163 2217
f.  Jennett Street/Edward Street I 5 3 108 116
g. Hospital Road/Smith Road i 42 8 - 50
h. Access Roads S 294 144 447 885
i.  Other Roads at 750/yr. S 2517 1233 _- 3750
SUBTOTAL 5917 2888 7637 16442
TOTAL 14728 7215 16296 38239
(1) Legend

| - intersection.
P - Primary.
S - Secondary Road.
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IMMEDIATE ACTION PROJECTS

As Iindicated earlier, the first five projects should be designed and built in 1988, the

remainder as indicated.

QOwen Roberis/Dorcy Drive - This aitport area Intersection would cost only Cl $14,000 and
would improve what is essentially a ninety degree curve on a heavily travelled primary road in

the vicinity of the airport.

Eastern Ave/West Bay Road - This intersection just north of George Town handles a heavy
volume of traffic from and to West Bay Road, at the point where West Bay merges into North
Church Street. The project is an inexpensive (Cl $70,000) solution to reduce congestion at
this George Town intersection in anticipation of future diversion of traffic to the

North-South Arterial.

Mary Street/Harbour Drive - This Cl $112,000 project would improve safety and capacity

at an important intersection in central George Town.

Eastern Ave/Shedden Rd - Crewe Rd - This Cl $378,000 project would provide additional

capacity at a congested intersection just east of the downtown area.

School Access Road - This proposed Ct $500,000 project would immediately improve access
to the schools area located east of Walkers Road and south of central George Town. Presently

school-bound vehicles load and unload students on busy Walkers Road, causing severe traffic

congestion and safety problems.

Walkers Road/Boilers Road - Boilers Road connects South Church Street with Walkers Road
just south of George Town. The improvement will provide additional sight distance for traffic
on both streets. This Cl $395,000 improvement will reduce the increasing congestion at this

intersection.

South Church St/Boilers Road - Improvements to this intersection on the southern edge of

the CBD are estimated to cost Cl $81,000. The improvement is required to relieve growing

congestion at the intersection.
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Miscellaneous Roads - The final project proposed for the 1988 -1992 timeframe is a se-
ries of miscellaneous roads which will be needed during the period. At Cl $750,000 per year,

the projects would allow the gradual upgrading of other segments of the existing road network.

PHASE 1 PROJECTS

The eight projects included in Phase 1, are all associated with the new North-South Arteri-

al Road. Specific projects are described in the following paragraphs.

North-South Arterial - This new two-lane primary road would parallel the present West
Bay Road from a point near the Holiday Inn to Crewe Road. It would cost Ci $7.04 million, and
would relieve present congestion on West Bay Road and serve future development in the travel

corridor.

Roundabouts, North-South Arterial - There are three roundabouts which would be required

on the new North-South road, one at the Holiday Inn Connector, another at the Royal Palms
Connector, and the third at the Fort Street Extension. These intersection designs would help
traffic flow at points where heavy traffic would be entering and ieav'ing the new north-south

road.

Fort Street Extension - This C! $2.37 million improvement would connect the new

north-south road to Eastern Avenue and to the Fort Street/Mary Street intersection.  This

would provide an entry directly into the heart of George Town from the new arterial.

Holiday Inn Connector - This road would connect West Bay Road with the new North-South

Arterial in the vicinity of the Holiday Inn. This connector would be expected to serve as a
conduit for the flow of major volumes of traffic from the area north of the connector to the

new road.
Palm Heights Access Road - This project, an extension of the Holiday Inn Connector,

would provide access from the Palm Heights subdivision (north of the Hyatt Hotel) to the new
North-South Arterial. It is estimated to cost Cl $364,000.
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Royal Palms Connector - This improvement would connect the North-South Arterial with
West Bay Road in the vicinity of the Royal Palms Hotel. It would serve as a central traffic

collector for the new road from the area north and south of the Royal Paims. [t is estimated

to cost Cl $1.19 million.

Hyatt Hotel Access Road - This extension of the Royal Palms Connector would provide

access from the Hyatt Hotel and Britannia development to the new north-south road. It is
expected to cost Cl $325,000.

Crewe Road/North Sound Way - Reconstruction of this Intersection at the southern end of
the North-South Arterlal would ease congestion for traffic coming off the new road. It is
estimated to cost Cl $312,000.

SUMMARY

A road construction program totaling Cl $18.78 miilion has been proposed for the 1988-1992
timeframe, along with recommended phasing of investments. Of this, Cl $13.48 million is allo-
cated for the principal investment, the Phase 1 projects. Since the proposed Phase 2 program
(1992-1997) builds upon Phase 1, it is imperative that at least the bulk of the 1988-1992

program be successfully implemented.
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CHAPTER SiX

ROAD NETWORK
RECOMMENDATIONS

For each area wide or local deficiency identified, one or more potential solutions was
formulated. These alternatives have been evaluated based upon their geometry, construction
cost, vehicle capacity ratio and Benefit/Cost parameters. The resuit of the analysis was such
that all practical solutions considered necessary for the first five-year construction program

proved to be cost beneficial.

Preliminary design drawings have been prepared for each recommended project in the first
5-year program. These drawings, prefixed "P", are reproduced in this chapter as figures with
the same "P" number. Long-range proposals have been drawn as Land Acquisition plans and are
referred to as "LA" figures. These LA figures have been reproduced as blue prints and are
bound separately as an addendum to this report. Coordinates and azimuths locating each

alignment plan are set out in Appendix D.
1992 RECOMMENDATIONS

The following recommendations are based upon the need to achieve a level-of-service C to
the greatest extent possible. Each improvement is designed to stand on its own as a needed

project, but each is also an integral part of the 1997 road network.

West Bay Road Corridor - Potential solutions considered for this corridor included

upgrading of the existihg West Bay Road within its present right-of-way, widening of the
right-of-way to allow for the construction of dual carriageways, and a number of new routes
across the partially developed land to the east of West Bay Road. Analysis of the advantages
and disadvantages of each has resulted in a recommendation that the North-South Expressway is
the only alternative that provides the necessary capacity for future traffic. The new
expressway should be constructed as a two lane road between the Holiday Inn Connector Road and
a new intersection with North Sound Road, with at-grade connections to West Bay Road at two
intermediate points. The ultimate design should be for four lanes with a median, including
full control of access and grade-separated intersections, except at the two terminal points

where roundabouts are appropriate, see Figures P.3 - P.7.
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Two-lane connector roads to the new arterial should be constructed from new roundabouts on
West Bay Road at two locations. One would be at a point just south of the Holiday inn, and
would extend east of the expressway to a junction with a new service road. The service road
would run south with the expressway to intersect access roads in the area north of the canal,

Figure P.3.

A second two lane connector road should begin at a new roundabout on West Bay Road just
north of the Royal Palms Hotel. It would extend east and intersect the Expressway at a
roundabout.  Further east it intersects a service road running north to the Hyatt Hotel

property, Figures P.4 and P.8.

Existing West Bay Road - Because of the rapid development expected to continue along
this road, it is recommended that the right-of-way be increased to 64 feet of width. This
should be accomplished quickly in order to preserve land for possible future widening of the
road to four lanes. It is also recommended that existing road segments opposite shopping
plazas and other major traffic generators be widened to accommodate protected right-turn
storage lanes. This would provide additional capacity to the existing road at relatively low

cost, and could be budgeted in the PWD annual work program.

George_Town Area - There are a limited number of possibilities for improving the
traffic flow into George Town. The solution which proved most beneficial was that of linking
the North-South Expressway to Fort Street. This Fort Street connector would commence at a
roundabout on the North-South Arterial before crossing the presently undeveloped land to the
north and west of the Washington Road Development. A roundabout would be constructed at
Eastern Avenue and the new connector road would continue across the "Rock Hole" area before
linking to Fort Street. initial construction would be two lanes for the entire length.
However, sufficient right-of-way would be obtained to accommodate a four lane road between

Eastern Avenue and the North-South Arterial, Figures P.g and 10.

An improvement was also recommended for the intersection of Crewe Road with North Sound
Way. The present condition aliows free flowing traffic along Crewe Road by requiring all
North Sound Way vehicles to stop. With increasing traffic expected on the latter road as it
becomes a link in the Outer Bypass, it is necessary to build a small roundabout to equally
serve all traffic approaches. It Is also recommended that sufficient right-of-way be acquired

initially to accommodate future widening of both roadways, Figure P-11.
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Immediate Action Improvements - The proposed 1992 road network will depend to a

considerable extent on the  ability of existing intersections to carry future traffic loads.

A number of these junctlons have been identified as needing modification in order to improve

capacity.

*

Owen Roberts Drive/Dorcy Drive:  Currently traffic on the two legs of Owen Roberts
Drive is favoured with a continuous flow through the intersections Traffic volumes,

however, are almost equally distributed among the three legs of the intersection. The
junction should be reconstructed to provide right turn lanes on both legs of Owen
Robents Drive, and Dorey Drive should include a large left turn radius, Figure P.12.

Eastern Avenue/West Bay Road: Traflic flow through this intersection is greater than
at any other location in Grand Cayman. Short term Improvements should include
widening for a left turn lane from West Bay Road, widening to allow full width turn
lanes from Eastern Avenue, and prohibition of rght turns from North Church Street
during hours of peak traffic flow. To facilitate these conflicting vehicular
movements it will be necessary to install a modern signal controller capable of

adjusting to changes in traffic flow through the junction, Figure P.13.

Immediate action improvements to this junction will  provide a considerable amount of
additional capacity. However, the intersection will not flow freely until the
North-South  Arterial has been completed and pant of the West Bay Road traffic is
diverted to the new road. Future traffic through the intersection could conceivably
exceed the capacity developed by the Immediate Action Plan design at some future
date. In the event that this should occur, it is recommended that the traffic signal
be removed and the Intersection be reconstructed as a roundabout. Initial tand

acquisition must be sufficlent to accommodate this ultimate design, Figure P-14.

Mary Street/Harbour Prive:  With the advent of the Fort Street Extension and the

one-way traffic circulation system in George Town, Mary Street assumes an enhanced
position in providing for access to the inner city. Mary Street must be widened to
provide left and right turn lanes into Harbour Drive/North Church Street. In addition
Mary Street right-of-way should be standardised at 50 foot width throughout it's
length. This would be sufficient to accommodate two 12 foot traffic lanes, kerbs and

gutter, and six foot sidewaltks on each side, Figure P.15.

6-3



Eastern Avenue/Shedden Road: At present Crewe Road traffic westbound is often stalied
by vehicles waiting to turn right into Eastern avenue or North Sound Road. This
situation is exacerbated by vehicles turming right from North Sound Road into Crewe
Road.

in order to improve traffic flow through the intersection, westbound Crewe Road must
be widened to accommodate a rightturn lane. Shedden Road and Eastern Avenue both
must be widened for left-turn traffic, with each vehicle yielding to those crossing
from the right into Eastern Avenue and North Sound Road. The latter road would be

closed to traffic wishing to enter Crewe Road, Figure P.16.

School Access Road: Walkers Road presently provides the only vehicle access to Cayman
Istand Middle School and High School, and to Cayman Prep and Our Lady of Perpetual
Help Catholic Schools. It is recommended that a new two lane road with eight foot
sidewalks be constructed parallel to and about 700 feet east of Walkers Road in order
to provide secondary access to the educational complex. The new road would extend
northward about 2,300 feet from the existing Middie School Road to the north side of
the complex, then turn west about 650 feet to a new junction with Walkers Road, Figure
P-17.

Walkers Road/Boiters _Road:  Sight distance is restricted for westbound traffic along
Walkers Road at the Boilers Road intersection. That road must be realigned for a

distance of about 600 feet in order to relieve the condition.
Boilers Road at the same intersection is very narrow and has poor sight distance for
vehicles turning to the east and those entering from the east. That road must be

realighed for about 200 feet in order to eliminate the problem, Figure P-18.

South Church _Street/Bollers Road:  Existing walls constructed along Boilers Road

restrict sight distance severely. Boillers Road should be realigned for several

hundred feet and widened 1o ease the problem of entering the junction, Figure P-19.

Miscellaneous Road Needs - In addition to immediate needs at specific locations on the

existing road network, it is recommended that a program of upgrading of all public
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roads be instituted in order to bring them up to current design standards.  This
upgrading process is vital as increasing demands for service to accommodate mare and

heavier vehicles are experienced.

Central Business District - A modified one-way traffic system is recommended for the

Central Business District  This proposal does not necessitate the construction of capital
intensive improvement schemes. Only minor modifications are necessary to achieve the system

shown in Figure P-20.

With the opening of the Fort Street Extension from Mary Street to the new North-South
Arterial, the CBD traffic circulation plan must change. Harbour Drive will lose traffic to
the Fort Street Extension/North-South Arerial route and thus can be converted to one-way
operation northbound between Shedden Road and Fort Street. This change will also improve the

safety conditions of pedestrians using the Harbour Drive Crosswalk.

Fort Street and Cardinall Avenue should convert to one-way operation in a clockwise
direction between Edward Street and Harbour Drive. Also Edward Street would change to one-way
southbound between Fort Street and Cardinall Avenue. South of that point it would remain as

is. Albert Panton Street, presently one-way southbound, would change to one-way northbound.

Shedden Road, currently westbound from the Cardinall Avenue junction to Harbour Drive,
would continue to function in that manner but would allow only left turn traffic into South
Church Street.  Similarly, Cardinall Avenue would allow only right-turn traffic into Harbour
Drive. Al other road segments in the inner city would continue to serve traffic in two

directions.

Several minor junction improvements must be made in conjunction with the one-way traffic
system. A traffic island is necessary in Harbour Drive at Fort Street in order to enforce a
right-turn only condition for the east lane. At the Cardinall Avenue intersection to the
south a new traffic island will force both lanes to tumn right into Harbour Drive, Figure

P-21.

Further south a traffic istand will turn all traffic on the single lane of Shedden road to
the left into South Church Street. Vehicles exiting Goring Avenue would be allowed to tumn

either right or left, Figure P-22.



Traffic islands presently existing in Edward Street at its Intersections with Fort Street
and Cardinall Avenue will be modified somewhat in Horder to accommodate the one-way traffic
flow inH the central city. A new island would also be constructed on Fort Street at Albert
Panton Street for the same reason. Pedestrian signals may be required at crosswalks at the
intersection of Edward Street with Cardinall Avenue, but should not be installed until the
one-way system has been implemented and pedestrian traffic observed for a period of time,

Figure P-23,

The location and design of sidewalks in downtown George Town is much in need of review.
Many owners have made considerable effort to provide sidewalks adjacent to thelr buildings,
but have not been encouraged to ensure continuity of design between adjacent properties. A
major effort should be made to improve sidewalks along all streets by connecting existing
sidewalks, removing obstacles in the walks, constructing safety rails along high sidewalks,
etc. This effort is needed both for safety and to eliminate the tendency for pedestrians to

walk in the roadway.

A final recommendation in the central area concerns the intersection of Mary Street and
School Lane. The turning radius on the northwest quadrant must be enlarged in order to

improve sight distance and allow a left turn from Mary Street, Figure P-24.

Enforcement of Subdivision Standards - At present the procedure for approval of
private development projects requires application to the Central Planning Authority.  That
body in turn consults with technical branches of Government regarding appropriate design and
specifications.  Where such development includes provision of roads and streets, including
storm drainage, it is recommended that the approval process include a stipulation that
developers submit detall design drawings and specifications for review prior to approval for
construction to begin. Plans to be reviewed should include geometric and structural design,

storm drainage, site grading, traffic control, and material specifications.

A set of construction drawings and specifications would be retained by PWD during the
construction period, and periodic inspections would be made to ensure that the approved design
was followed. This process would tend to eliminate the possibility that sub-standard

construction of public facilities may become a safety hazard. It would also ensure that
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public facilities transferred to the Government (roads, streets, sewers) would not become an

immediate liability in that major repairs were needed.

Financial Cost, 1988-1992 Recommendations - Cost estimates have been prepared for

individual elements of the recommended works prior to 1892 and are shown on Table 6-1. The
land acquisition costs shown have been computed using the unit rates established in an earlier
MGTP report on Existing Conditions. In all cases, the cost of engineering design is iﬁcluded
in the first year of construction. it should be noted that all costs given in this table
reflect financial cost rather than the economic cost which were used to determine economic
viabllity.  Financial costs are inclusive of taxes, dutles, licence fees, work permits and all

other revenues payable to Government by the private sector of the construction industry.

Immediate Action Projects, those needed improvements requiring relatively low capital
expenditures and short design time, are estimated to cost Cl $5.3 million. This figure
includes $4.596 million for design and construction, and an additional $704,000 for property
acquisition.  An item for miscellaneous road improvements, $750,000 per year, Is included in
order to continue the present PWD program of upgrading public roads to current design

standards.

New road construction needed during the first five years, 1988-1992, will likely cost
about $13.484 million, including $4.063 milion for land acquisition. The North-South
Arterial between the Holiday Inn Connector Road and North Sound Road, including roundabouts at
three locations, represents about 60 percent of the needed investment to complete Phase One

recommendations.

Total expenditures have been distributed over the five-year program, with design and
Immediate Action Projects making up the major portion of needs for the first two years. Total
annual expenditures for 1990 are expected to be $3.7 million, rising to $7.4 million in 1991

and then decreasing to $4.2 million in 1992,
1997 RECOMMENDATIONS

These recommendations follow on in a logical progression from those given for 1982. Their

implementation should be considered part of a 10 year development programme. Road
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TABLE 6-1

FINANCIAL COST OF ROAD IMPROVEMENTS

1988-1992
2
PROJFS;T COST (C1$000) EXPENDITURES (CI$000) @
PROJECT DESCRIPTION TYPE Land Project Total 1688 1989 1990 1991 18982

1. |lmmediate Action Projects

a. Owen Roberts--Dorcy Dr | 4 10 14 * 14 - - -
b. Eastern Ave--West Bay Rd | 42 28 70 * 70 - - - -
c. Mary Street--Harbour Dr i 104 g8 112 *112 - - - -
d. Eastern Ave--Shedden Rd--
Crewe Rd I 268 110 378 *378 - . -
e. School Access Rd S - 500 500 *500 - - - -
f. Walkers Rd - Boilers Rd i 261 134 395 - *395 - - -
g. South Church St--Boilers Rd. | 25 56 81 -8 - - -
h. Miscellaneous Roads S - 3,750 3750 *780 *750 *750 *750 *750
SUBTOTAL 704 4596 5300 1,824 1,226 750 750 750

2. Phase 1 Projects

a. North-South Arterial P 1,484 5,562 7,036 - *264 1,495 3,518 1,759
b. Roundabouts--N-S Arterial ! 282 750 1,032 - *3 222 516 258
¢. Fort Street Extension P 1,198 1,170 2,368 - * 56 536 1,184 592
d. Holiday Inn Connector P 269 593 862 - - *28 834 -
e. Palm Heights Access Rd P 36 328 364 - * 16 348 - -
f. Royal Palms Connector P 682 503 1,185 - - *24 B36 525
¢. Hyatt Hotel Access Rd P 32 293 325 - * 14 311 - -
h. Crewe Road--North Sound Wy | 80 232 312 - - - *11 301
SUBTOTAL 4,063 9,421 13,484 - 386 2,964 6,699 3,435
TOTAL 4,767 14,017 18,784 1,824 1,612 3,714 7,449 4185

Source: MGTP Study

(1) Legend: 1 - Intersection,
P - Primary Road, and
S - Secondary Road.

@) Design year indicated by asterisk.
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construction beyond 1997 has been addressed by the delineation of recommended road reserves

which define the anticipated traffic needs for the year 2000 and beyond.

North-South Arterial, Dual Lanes - Traffic on the new North-South Arterial is expected

to increase rapidly during the first five years of operation. Therefore it is recommended
that the segment between the Royal Palms Connector and Fort Street Extension be widened to a
four-tane facility with centre median by 1997. Widening should be accomplished within the 125

foot wide right-of-way previously obtained for the first stage of construction.

New North Sound Road - Relocation of North Sound Road becomes necessary with the
conversion of the old road to one-way operation at the junction with Crewe Road. The new
alignment runs westward from the existing Intersection with Webb Road to a junction with
Eastern Avenue, about 700 feet north of Crewe Road. Continuing to the west on new alignment,
the road joins School Road at its intersection with School Lane. This alignment is shown in

Property Acquisition Sheet 590,/330, included as a supplement to this report.

Jennett Sirpet Extension - New development planned for central George Town will
require the extension of Jennett Street to both Mary Street and Shedden Road. This is
necessary in order to avoid heavy traffic flow between Edward Street and Jennett Street. The

new alignment is indicated on Figure 590/330 supplementing this report.

inner Bypass Extension - Traffic flow between Smith Road and Eastern Avenue will

require a connection between the two road facllities by 1997. Construction should include two
fanes with provision of two additional fanes in the future. Recommended alignment extending

Eastern Avenue Southward is shown on LA Figures 580/320 and 330.

Airport Drive - Increasing traffic flow generated by the airport makes it necessary to
add an alternative road connection in the area. The controlled access route would extend
westward from a junction with Owen Roberts Drive near the weather station, crossing Dorcy
Drive at the junction with MacLendon Drive. Continuing to the west across open land, it would
intersect North Sound Way (Quter Bypass) about 1,100 feet north of Crewe Road. West of the
Bypass the new route becomes a local road as it penetrates the older residential neighbourhood
along Old North Sound Road, Figures LA 5680/330, LA 610/330, and P-25.
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Jennett _Street/Edward Street - The downtown traffic circulation plan will allow only
two turning movements at this intersection, a left turn from Jennett Street and a left turn
from Edward Street. The latter maneuver is particulary difficult in that a small two storey
business establishment is protruding into the intersection on the northeast corner.  The
building blocks the sidewalk to the extent that pedestrians must walk in the street. Thus it
is necessary that drivers tuming into Jennett Street must contend with random pedestrian
movement and restricted sight distance and therefore must move with extreme caution. It is
recommended that the offending building be removed and that an adequate turning radius and

sidewalk be constructed.

Hospital Road/Smith Road - This intersection presently includes stop signs for each
approach. Both horizontal and vertical sight distance restrictions make it difficult for
vehicles to move through the intersection without delay. It is recommended that a traffic
signal be installed with a controfler capable of adjusting the signal cycle to accommodate
changing levels of traffic flow. The controller should also be capable of accepting an
override signal from the nearby hospital radio room in order to facilitate movements of

emergency vehicles through the intersection.

Local Access Roads - Construction of new arterial roads that inciude confrol of access

will result in a number of land-locked parcels and areas. It will be necessary to construct

local access roads to provide these parcels with a means of entry to the public road network.

Miscellaneous Projects - Upgrading of all public roads not described elsewhere in this

report should continue through the second phase of recommended road improvements. Many such

projects will be apparent in West Bay and Bodden Town, and in other outlying communities.

Financial Cost. 1993-1997 Recommendations - An estimate of costs to complete each

project included in the second five year plan is set out in Table 6-2. The largest single
item is the addition of a second pair of lanes to the North-South Arterial, costing $1.85
million. This work would be carried out on right-of-way acquired for the construction of the

initial two {ane road.

Two new roads in George Town require more funds for the property than for construction.
New North Sound Road and Airport Road together call for $2.36 million for right-of-way and an
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TABLE 6-2

FINANCIAL COSTS OF ROAD IMPROVEMENTS

PROJECT proJeCT(!)
DESCRIPTION TYPE

iN-S Arterial, Dual Lanes
New North Sound Road
Jennett Street Extension

Inner Bypass Extension

® oo g

Alrport Drive
Jennett Street/Edward Street
Hospital Road/Smith Road

Local Access Roads

= a =

Miscellaneous Projects

TOTAL

Source: MGTP Study

(1) Legend: | = Intersections;
P = Primary Roads,
S = Secondary Roads;
= Local Roads.

(2) Includes Design Costs.

o B V- T 2 B 1

1993-1997

ESTIMATED COSTS (Cl $000)

Land

1,196
500
1,426
1,163
108

447

4,840

6-11

Construction(z)

1,852
897
172
794

1,054

50
438

3.750

9,015

Total

1,852
2,083
672
2,220
2,217
116
50
885
3,750

13,855



additional $1.95 million for construction. The total cost for nine projects is estimated to

be $13.86 million, including $4.84 to acquire right-of-way.

RECOMMENDED FUTURE ROAD NETWORK

All of the projects recommended for the 10-year improvement program were qualified through
the benefit/cost analysis as being a valuable addition to the road network. It is quite
likely that in the near future other projects will also be needed in order to serve future

development on Grand Cayman.

Those projects considered for Phase Two construction but with currently low need relative
to cost are set out in Table 6-3. Included are two projects to carry the North-South Arterial
northward from the Holiday Inn Connector to Spanish Bay, LA-4 to 10; the South Sound Arterial
from Smith Road to Walkers Road, Figures 580/310 and 320; and the first segment of the
East-West Anterial from the South Scund Arterial to Crewe Road, Figures LA 590/320, 610/310
and 320, and 830/320. Alignment for a future extension of the East-West Arterial eastward to
Bodden Town and Pease Bay is shown on Figures LA 650/320, 670/320, 690/320, 710/320, and
750/320 and 330.

TABLE 63
FINANCIAL COSTS OF ROAD IMPROVEMENTS, FUTURE

ESTIMATED COSTS (Ci $000)

PROJECT proJECT(!)
DESCRIPTION TYPE tand  Construction®®  Total
a. N-S Arterial to Botabano P 4,287 6,451 10,738
b. E-W Arterial to Crewe Road P 338 2,77 3,109
c. South Sound Arterial P 4,034 2,064 6,098
d. N-§8 Botabano Road to

Spanish Bay L 2,797 1,642 4,439

Source: MGTP Study

(1) Legend: P = Primary Roads,
L = Local Roads.

(2) Includes Design Costs.
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It is recommended that rights-of-way for all projects described in this section be
reseived for future need at this time. Recommended legislative actions necessary to take this
step are contained in Chapter Seven. It is also recommended that each future project be
reviewed periodically in terms of cost and benefit in light of changing traffic heeds and

future development projects in each travel corridor.

RIGHT-OF-WAY RECOMMENDATIONS

Present Right-of-Way (R/W) widths of public roads in Grand Cayman vary between 30 and 50
feet, depending upon the age of the road and its geographical location. It is recommended
that all existing public roads have at least a minimum iwdth of 40 feet in order to
accommodate two 12 foot lanes, a two foot kerb setback on each side, and six foot wide

sidewalks on each side.

Additional width is required on certain major arterial roads in order to accommodate paved
shoulders, a median, and roadside drainage. Such important traffic routes should always
include sufficient R/W to accommodate anticipated 20-year traffic demand. Four lane design in
a suburban or rural setting should include 125 feet of R/W. This width could be reduced to 80
feet in an intensly developed urban setting, but would require special roadway design
considerations and speed restrictions. Two-lane arterial roads in all areas would require a

50 foot wide R/W.
PARKING RECOMMENDATIONS

For many years parking in central George Town was not really a problem, ptimarily because
ample space was avallable at the kerb but also because those parking regulations which existed
were not stringently enforced.  In the future, however, development in the inner cily is
expected to continue at a rapid pace and increasing demand for parking space will follow the

trend.

Early implementation of a parking development programme for Central George Town is
necessary to the continued economic growth and stability of the area. Recommendations for
parking facility development presented herein were formulated after an analysis of existing
and forecasted parking space demands and needs for 1892 and 1997. Efforts were made to

integrate this program with anticipated land use changes as well as with changes in the
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Central Area circulation plans, both in time and dimension. The suggested parking development

program is fiexible to permit its modification to meet unanticipated needs.

10-Year Parking Programme - The recommended parking programs for Centrai George Town
recognised an expected shortfall of 316 spaces by 1992. Although the MGTP Study lacks

sufficient information and resources to recommend specific solutions, general recommendations

have been developed. Logical areas for new or improved parking facilities are indicated on
Figure P-26.

Immediate development of a public parking faclity is recommended for the former Public
Works Compound in the southeast quadrant of the Fort Street/Edward Street intersection. The
design of this facility must include a separate entrance and exit, hoth remote from the Font
Street/Edward Street intersection. The facility wil be necessary to replace space lost with
the construction of the new Post Office, and to serve kerb parkers who will be removed from
Fort Street between Edward and Mary Streets. Expansion of the present parking lot serving the
Court House is also suggested. Additional spaces could be acquired by buiding a multi-level

garage on the site.

Other possible opportunities for additional parking space are apparent in the block
between Harbour Drive and Albert Panton Street, and aiso at a location between the Tower
Building and Mary Street. In the former location several small lots should be combined into a
single facility in order to gain space through a more efficient design. The Tower Building
site on the other hand is presently used as an unregulated parking facility. It should be
developed according to a detalled parking layout and used to supplement parking at the Tower

Building and elsewhere.

KERB PARKING RECOMMENDATIONS

Surveys of Kerb parking revealed that nearly all kerb space is taken up by long-term
users: and there are a significant number of vehicles parking illegally at kerb locations
throughout the day. It is evident that these conditions are largely due to the lack of time
restricions on kerb parking and the lack of sufficient resources to restrain ilegal

parking. If proper traffic flow is to be maintained these conditions must be changed.
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It is generally accepted that kerb spaces should be reserved primarily for short-term
parking, enhancing the convenience for people wishing to shop or to make brief visits for
business purposes and thus encouraging multiple use of available space. When such
conveniences are denied in the Central Area, shoppers and visitors who use private cars have
an incentive to take their trade elsewhere. On the other hand, employees (ie., all-day
parkers) should park at locations which are less convenient than kerb spaces, or should be

prepared to pay for the convenience of parking at a nearby off-street facility.
it is therefore recommended that legal kerb parking space available in 1987 should be
retained for as long as possible in future years. Use of these spaces should be regulated in

a manner that encourages a high rate of turnover rather than use for long term parking.

Allowable Parking Duration - A maximum aflowable parking duration should be in effect

at kerb spaces located in the prime commercial area. It is recommended that kerb parking be
so regulated on all principal streets in the Central Area. The recommended time limit of
g0-minutes is adequate for the majority of shopping and business visits. This should be in
effect from 8:00 AM. to 5:00 P.M., Monday through Friday, and from 8:00 AM. to 1.00 P.M.
Saturday. Kerb space in close proximity to high turnover generators, such as the General Post

Office; Barclays Bank, Cayman National Bank, etc., should have a time limit of 15-minutes.

Proposed Parking Rales - Past experience with kerb parking fees in many US cities

reflects a definite trend to increase the cost in more congested areas. Therefore, a set of
parking rates appropriate for Central George Town was developed. A minimum charge of $0.25 is
recommended for the first half hour, and $0.25 for each additional hour up to a dailly minimum
fee of $2.00. A minimum charge for monthly parking of $22.00 is appropriate, as noted in

Figure P-27.

Kerb Parking Control - To achieve short-term kerb parking control, alternative
regulation systems were studied. Recognising the particular needs of the George Town central
area, it is recommended that the disc system be adopted for regulation of kerb parking. Such

a system involves relatively little investment, and Is easy to use by motorists.
In this system, each motorist obtains a parking disc which can be retained for regular

use. Upon parking, the motorist sets the initial pointer on the disk to his arrival time. As

the space between the pointers is fixed for each disc, the second pointer automatically shows
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the time when the maximum allowable duration has been reached. The disc is displayed inside
the vehicle and traffic wardens can readily check for violations. It is unlawful to reset the

pointers once the vehicle is parked.

Revenue is derived from the disc system by selling them to motorists on a quarterly
basis. All discs sold for a particular quarter have a distinctive color, and so the use of an
expired disc is easily identified. Commercial establishments can be authorized to sell discs

to the general public.

Enforcement - Any parking programs, in order to be reasonably effective, must have a
means for enforcement. It is strongly recommended that a traffic warden system be implemented
in George Town. Parking fees, collected through the sale of discs (renewable every three
months), and fines for violations, should generate sufficient revenue to cover the expense of

administering the salaries of the traffic wardens.

GEORGE TOWN PARKING STRATEGY

The recommended parking programme includes additional off-sireet facilities to achieve a
parking supply consistent with future demand. Staging for development of future parking

facilities will be largely contingent upon other construction activities in the area.

New facilities may be developed by public or private agencies, or by joint actions. The
method chosen is often dependent upon the potential for the facility to generate, either
directty or indirectly, sufficient revenue to balance development and operating cost.  Thus,
the proposed rate schedule may vary slightly to reflect the method chosen to develop the

facility, as well as development cost.

Private_ Financing - It is important to note that a significant proportion of all
off-street parking space in the central city fs now privately financed, almost entirely in
connection with parking lots provided specifically for customers and employees of particular
establishments. Thus, to some extent new bullding development could take care of parking

needs being generated if parking regulations were modified to reflect actual demands.

6-16




N

J

[ I £e-d o
FOHYHD ATHLINOW - 000E$ v
RONWIXYW JWIL AVQ - 05°2% ZZIOP momomo |—<El—lzmo
HNOH 1sHid - sZ'0%
SALVH ONIMYVd Q3SOdOHd e
\_ aN3911 Y, \_
s SAYIDOSSY HIWS BNGTAMT
1334 o
. /







Cooperative plans organised by downtown property owners and merchants have been successful
in some cities. One such approach Is formation of a non-profit parking authority as has been

done is ssveral U.S. cities.

These privately operated agencies acquire property and finance off-street parking
development. In a variation of this plan, the city acquires the land through its power of
eminent domaln and leases it to the corporation which constructs the lot or garage. The
non-profit group then leases it to the clty, using the revenues to pay off its bond issue.
The facility may revert to public ownership at the conclusion of the debt service period.

Government_Financing - Enabling legislation would allow the Cayman lslands Government
to finance and develop off-street parking facliities, and this option is applicable to the

recommended program. More commonly used forms of legislation include:

*  Vehicle Parking District Law
Parking and Business Improvement Area Law

*  Pay As You Go

Parking_District Law: Such a law would provide that the cost of acquiring and improving
off-street parking facilities be assessed upon the real property in the district
benefitted. 1t is widely used, and since the cost is borne by property owners, free or
low cost parking may be provided the facility users. A petition by owners in the proposed
district would be required to initiate district formation. There should be flexibility in
determining benefit, and corresponding assessment, for each individual property.  Street
parking revenue, general funds, sales tax revenues, or other revenues could be used to
help finance the program. Generally an assessment bond issue would be employed to raise
the major portion of the capital cost. A board of parking commissioners, appointed by the
city, would then control and operate the off-street facilities. Kerb meter revenues
within the district could be used for off-street facility maintenance costs to extend the
program, or to make refunds on the assessments levied. Several variations of this type of

legislation are also available.
Parking and Business Improvement Law: Under this type of legislation the Government could

levy a business license assessment within the benefit area. Funds thus would be provided

for improvements such as parking, decorations, promotion of public events, music, etc.
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Pay As You Go: This is the time-honoured method used where no borrowing is involved.

Through leasing of off-street space rather than purchase, a municipality can provide a
sizable off-street parking program. Usually, however, this procedure cannot provide as

much new parking capacity as quickly as in the case of borrowing programs.

Pubtic Buildings - The Government has set an excellent example in providing parking
space at the Glass House. Other Government agencies should follow the lead. Improved parking

is needed at the Tower Building, the Post Office and the Harbour complex, to name a few.
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CHAPTER SEVEN

RECOMMENDATIONS REGARDING
ROADS ORGANISATION,
POLICIES AND LEGISLATION

Much of the Master Ground Transportation Plan (MGTP) Study is concerned with road network
planning, i.e. development of a physical plan to guide the road improvement programme over the
next ten years. Complementing and supporting the physical plan are various institutional
matters encompassing Government’s organisation for transport, its policies regarding roads and
their use, and the legistation granting authority for various actions to be undertaken and
prescribing conditions associated with a variety of subjects. Set forth herein are
recommendations which are intended to improve these Institutional matters so that the
objectives for the ground transport sector are achieved. In particular, these institutional
recommendations will provide some of the important tools and means whereby the substantial
physical faclity and operations ptan can be accomplished at maximum cost-effectiveness and

minimum inconvenience to the public.

This discussion commences with a number of items which are needed to achieve better
utilisation and maintenance of the existing road system and Government’'s organisational

resources associated with road transport.  Included are several items under the general

headings:
1. Traffic Management and Control (see pages 7-2 - 7-8)
2. Motor Vehicles and Drivers (see pages 7-9 - 7-14)
3.  Road Maintenance and Utilities (see pages 7-14 - 7-15)
4. Performance Monitoring (see pages 7-16 - 7-17)

The discussion then addresses several matters related to planning for and expanding the

road system as proposed in the MGTP. These discussions are organised under the general

headings of:

Road Planning and Design {see pages 7-17 - 7-20)

Road Rights-of-Way and Access Control (see pages 7-20 - 7-32)
Developer Roads (see pages 7-33 - 7-36)

Transport Financial Planning (see pages 7-37 - 7-39)
Government Transport Organisation (see pages 7-40 - 7-46)

0. Other Legislation Matters (see pages 7-46 - 7-47)

SLeNae
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TRAFFIC MANAGEMENT AND CONTROL

Reviews of existing legislation, policies and government organisation suggest that there
are a number of improvements which can be made to achieve greater efficiency in traffic

management and to improve traffic operations.

Traffic Signs and Markings - At the present time, there is general adherence to

international standards for traffic signs and markings but some exceptions do occur. The
Cayman Islands are a noted attraction to tourists and part-year residents from abroad. It is
most important for road safety and operations purposes that persons only temporarily in the
islands immediately understand the trafiic signs and markings that they encounter. This can
be accomplished if all signs and markings conform to international standards. By using only
standard signs, cost economies should be realised when purchasing them abroad, particularly

with regard to Road Code specifications concerning the size of signs.

Recommendation: Government  should  officially adopt a single set of
internationally recognised standards for traffic signs and markings, including sign
placement.  Further, an inventory should be made of all non-conforming signs and
markings and a programme should be undertaken to correct deviations from the adopted

standards.

Government may wish to consider any one of five possible sets of standards in making

choices regarding the set to be used on a consistent basis. These alternatives are:

1. “The Traffic Signs Regulations and General Directions,” adopted in England.

2. “Traffic Signs Manual," published by the England Department of Transport, Scottish
Development Department and Welsh Office.

3. “"Manual on Uniform Traffic Control Devices," published by the U.S. Department of
Transportation.

4. “Convention on Road Signs and Signals,” published by the U.N. Economic and Social
Council.

5. ‘“Inter American Manual on Traffic Control Devices for Streets and Highways,"
approved by the Pan American Highway Congress.
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Changes to Traffic Signs, Speed Limits - At present, any changes in speed limils

constitute a regulation and must be referred to Executive Council for decision. It is not

apparent that Executive Councit would have the technical qualifications to make such
decisions, including evaluation of road design speeds, conflicts with turning movements at
driveways and intersections, etc. While it is not likely that changes in speed limits are
required at frequent intervals or on a broad scale, referral of such matters to Executive
Councll is a complication resulting in minimum benefits.  Nevertheless, the need for all
regulations to be approved by Executive Council is an established process and it is not

sensible to suggest that speed changes be exempted from this process.

Contrary to the more normal process, it is also understood that Executive Council
sometimes elects to change speed limits and traffic signs on its own Initiative. There is
concern that such changes are undertaken without an appropriate level of technical scrutiny

and justification.

Recommendation: Executive Council should not undertake changes to speed limits or

signs on #ts own initiative but should instead advise the cognizant department (PWD if
MGTP Study recommendatlons are adopted) of any concerns it might have and require an

investigation regarding such concerns.

Reassignment of Traffic Engineering Functions - Many of the responsibilities

associated with traffic engineering (e.g. speed limits, traffic markings, signs and signals)
currently are assigned to the Royal Cayman islands Police (RCIP). In actual practice, the
RCIP makes decisions concerning such matters and PWD plans, erects and maintains the traffic
control devices. It is not apparent that the RCIP has the technical qualifications, knowledge
or training to execute these responsibilities as effectively as might be achieved if these

duties were assigned elsewhere within Government,

Further, traffic control devices are one of the important tools that facilitate road use
and operations in the most effective and safe manner. Additionally, low cost improvements to
the road system often are achievable by using traffic control devices as one of the tools in a
comprehensive scheme for localised areas, such as road junctions. With the current split in
responsibiiities between RCIP ({traffic control devices) and PWD ({physical improvements), & is

fess likely that the most cost effective improvements are achieved in every instance,
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Recommendation: Al responsibilities for traffic engineering measures should be
assigned to PWD. This change in the assignment of responsibilies could be
accompanied by a requirement that RCIP be informed of afl intended PWD actions
associated with traffic markings, signs and signals and that RCIP be given an

opportunity to provide comment regarding such matters.

This change in responsibilities should not in any way preclude RCIP having the
authority, in the course of its duties, to erect temporary barricades, signs, etc. to

accommodate unique and short term activities and circumstances.

Traffic Engineering Unit_in PWD - While traffic engineering expertise currently exists
in PWD, the multiple duties assigned to PWD staff will limit the extent to which these skills

can be applied. As will be discussed subsequently, there also is a need for a transport
planning function on a continuing basis. These functions could be combined into a new unit

within PWD in an effective manner and with concomitant benefits to the transport system.

Recommendation: A small unit should be established in PWD to undertake Traffic
Engineering and Transport Planning functions, 1t is recommended that the unit be
comprised of a senior engineer plus a technician. Drafting, clerical and typing
support should be drawn from a central pool in PWD until such time as experience

indicates the need for support personnel to be assigned specificaliy to the unit.

Traffic and Parking Enforcement Responsibilities - The RCIP is charged with

responsibilities to enforce traffic and parking laws and regulations. There have been some
suggestions that the level of enforcement is inadequate, possibly due to limits on the number
of uniformed officers in RCIP. Clearly, RCIP must place traffic and parking enforcement at a
lower priority than some of its other responsibilities, particularly maintenance of the
general state of law and order. Also, enforcement of these types of laws and regulations is
an unpleasant responsibility, creates il will and detracts from the image RCIP would like the

public to have of the depariment.

RCIP clearly is the best suited of Government departments to undertake enforcement of

traffic laws and regulations. However, there are some precedents elsewhere which suggest that
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certain transport enforcement functions can be undertaken effectively by transport agencies
through the delegation of limited police authorities. For instance, motor carrier regulations
often are enforced by transport agencies. In New Zealand, a special unit was established in
the Ministry of Transport to enforce vehicle weight and size regulations and the road pricing

scheme applicable to commercial vehicles.

Recommendation: Consideration should be given to the establishment of a small,
special "Traffic Warden" unit, perhaps assigned to PWD, to enforce parking regulations
(but not traffic regulations). Of course, the Traffic Warden unit could be created

within the RCIP also but it does not necessarily follow that the same priority would

be given to staffing the unit if this was the case.

As will be noted elsewhere, an imporant element of the MGTP Is the application of
parking regulations to achieve the most efficient utilisation of the road
infrastructure. Government will need to undertake a significant effort regarding

enforcement of parking regulations if full value of the MGTP is to be realised.

Parking Tickets - Under current legislation, RCIP can only enforce parking regulations
by handing a citation to the offending vehicle driver. The Police cannot leave a parking
ticket on a parked vehicle. Because of this unusual and onerous requirement, most offending
parked vehicles therefore can not be cited. Some use of a wheel clamp/lock device ("Denver

Boot'} has been undertaken recently to improve enforcement of parking regulations at the

airport.

As noted elsewhere, more extensive use of parking regulations are an important element in
the MGTP. A means to enforce such regutations is essential if the plan is to achieve fully

the intended road operations benefits,

Recommendation: Existing legistation should be amended to accommodate the common

practice elsewhere of parking citations being left with an offending vehicle. It is
understood that there is no problem fundamental to the legal system of the Cayman

Islands which would preciude such an amendment.

Consideration should be given to expanded use of the wheel lock device as a deterrent

to illegal parking.



Metered Parking - Currently, metered parking is not used to ration parking spaces and
to ensure the optimal level of parking turnover on a location specific basis. The MGTP
suggests the need to consider metered parking in the George Town business district at some

time in the future.

Currently, existing legislation does not accommodate the use of metered parking as one of
the tools in traffic engineering. Consequently, amendment of the legislation is required in

order to undertake this parking controt measure.

Recommendation: The Traffic Law should be amended to permit the use of metered

parking at such time as it may be needed as a means of achieving parking objectives.
An addition is required to Section 77 providing the authority for regulations to be

prescribed concerning the use of metered parking.

Road Encroachments and Sight Obstructions - Section 17 of The Roads Law requires that
a written removal notice from the Governor in Council is to be given to the owner or occupier

of the land or thing from which an encroachment proceeds. A similar notice requirement is
contained in Section 18 regarding sight obstructions at road junctions (Section 16 defines
sight obstructions to be an encroachment). The requirement for a written notice from the
Governor in Council delays encroachment removal and a number of such encroachments still

remain in place after years of existence.

Recently, Crown Counsel for the Attorney General has drafted letters for use by the PWD to
request voluntary removal of encroachments and to advise that legal action will be taken if
this becomes necessary. Nevertheless, the process requlring the Governor in Councll 1o issue
such encroachment removal notices is cumbersome and an unnecessary burden on these high

Government officials.

Recommendation: PWD should be empowered, as an agency of Government, to require

encroachment removal on a more direct basis. In the event that a property owner
considers that PWD may have misused its powers in this respect, the individual
affected would have the common law right to apply to the Grand Coutt for a judicial

review.




Reimbursement for Road Damage Costs - As a result of some traffic mishaps, damage is

caused to road signs and other traffic and road infrastructure items. Sometimes, fines are
assessed which, to a degree, recover the costs imposed on Government to repair the damage.
Currently, fine revenues accrue to the general fund while repair costs come out of the PWD

budget.

Recommendation: Costs incurred by Government to repair damaged properties should

be a factor considered when fines are assessed. To assist in this determination, it
should be standard procedure during an accident investigation for the investigating
officer to note any damage to public or private property on the accident report. RCIP
should follow up by obtaining from PWD an estimate of the cost to repair and restore

public property.

PWD should be allowed to recoup stch costs, either by establishing a revolving fund or
by including a special item in the annual budget which is based on the previous year's

collections of cost reimbursements.

Slow Moving Vehicles - Currently, Section 63 of the Traffic Law requires that trucks
having a load capacity in excess of three tons as well as towed vehicles may not be driven in
excess of 30 miles per hour. Also, speed limitations may be imposed by the Commissioner of
Police on invalid or other special vehicles. A proposal has been advanced to delete these

requirements because such vehicles impede traffic flow.

It is not uncommon for heavy equipment vehicles to be driven over the roads and to impede
traffic by their slow speed. While it is necessary for heavy equipment vehicles to use the
roads to move from one site to another, thelr impact during peak travel hours can be

substantial in reducing road capacity and intensifying congestion.

Recommendation: Peak hour restrictions should be imposed on special vehicles

which must operate at slower than normal speeds. These restrictions should apply only
in those areas where peak hour congestion is experienced. PWD could achieve
significant good will with the public by initiating (and publicly announcing) a

voluntary programme to keep its heavy, slow vehicles off the roads during peak hours.
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Traffic Law Amendments/Redrafting - 1t is considered that the Traffic Law and the
Traffic Regulations ‘over-legislate" by containing too many details.  Because these legal
instruments are so detailed, annual modification has proven to be necessary. In fact, even
the Road Code has excessive details, particularly specifications of the size of traffic signs
and markings. Regarding the size of signs and markings, this limits the fiexibility to use

signs of different sizes even when it would be in the best interests of traffic salety.

Recommendation: Many of the details currently contained in the Traffic Law, the
Traffic Regulations and the Road Code are unnecessary, unduly encumbering and
inappropriate. A comprehensive review should be made of these legal instruments and
unnecessary details should be purged or moved to the proper legal instrument. For
instance, the matter of the dollar amount of fine for traffic violations is more
properly placed in the Regulations rather than The Traffic Law. Also, certain items
should be deleted from the Traffic Law, Traffic Regulations and Road Code. A prime
example of such details is the specification of the size of traffic signs in the Road
Code. The Traffic Law should become a piece of enabling legislation rather than

prescriptive legisiation.

Given the magnitude of changes that possibly would be required, consideration should
be given to repeal of current legislation and enactment of essentially a new Traffic
Law, Traffic Regulations and Road Code. Government may wish to consider model
legislation from the U.K. or the "Uniform Vehicle Code and Model Traffic Ordinance”
promulgated in the U.S. by the National Committee on Uniform Traffic Laws and

Ordinances as the basis for drafting new legislation for the Cayman Istands.

It Is further recommended that an interdepartmental committee be established for
purposes for this review and redrafting of traffic legislation. The committee should

include representation from the Legal Department, RCIP and PWD.

Because of the technical nature of this legislation it also may be advisable to retain
a consultant knowledgeable in both traffic and motor vehicle matters and legislation
drafting to work under the guidance of this committee. Because of pressures from
thelr normal duties, it does not appear that redrafting can be completed in a timely
fashion if current staff in the relevant government departments are required to add

this major undertaking to their existing workloads.
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MOTOR VEHICLES AND DRIVERS

In a number of areas, existing policles, legislation and Government organisation
satisfactorily address matters associated with motor vehicles and drivers. However, In

several cases, Improvements can be made as discussed below.

Mechanical Standards for Vehicle Imports - Unlike some countries, Cayman lIslands does
not have terrain or development characteristics that suggest the need for higher mechanical
standards than are typical with motor vehicles. Further, upon being imported, all vehicles
must be inspected and certified to be fit for use on the road. There are no apparent problems

with the present system that require to be addressed by the MGTP.

Vehicle Safety Inspeciions - Road worthiness standards for motor vehicles are

prescribed in Section 53 of the Traffic Law. Section 24 specifies the requirement for an
annual road worthiness inspection.  Additionally, Section 7 empowers a vehicle inspector to
conduct inspections of any vehicte which he might suspect to be not in roadworthy condition.
Under provisions of Section 8, an inspector may require that a vehicle not be used on the
roads if it is deemed to be unroadworthy.  Section 9 conveys similar authority to any

constable.

RCIP currently has the responsibility to perform the annual vehicle inspections. A small
staff, specially trained 1o undertake vehicle inspections, has been assigned to these duties.
This assignment largely precludes them from undertaking other police duties and activities.
Also, vehicle inspection responsibiliies sometimes can create an unfavourable relationship

between the public and RCIP.
Despite the vehicle inspection programme, it is not unusual to see vehicles operating on
roads while in apparent poor condition. Therefore, there may be a problem concerning

enforcement of the vehicle safety inspection, even though road checks are undertaken by RCIP.

Recommendation:  Consideration should be given to the transfer of vehicle safety

inspection responsibilities from RCIP to the Central Funding Scheme. The Central
Funding Scheme has responsibilittes for maintenance of government vehicles and

equipment.  Consequently, the Central Funding Scheme has staff with the mechanical
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skills and knowledge to perform vehicle safety inspections, perhaps even more so than
RCIP. A modest increase in the staff compliment of the Central Funding Scheme may be

necessary in order to undertake these new duties.

Vehicle Loading Standards - Section 53 of the Traffic Law prohibits the operation of a
vehicle which Is “overloaded or unsafely loaded with passengers or goods'. ~ Section 74
requires marking by day and illumination by night of any vehicle with a load overhanging the
profile of the vehicle. Section 24 of the Traffic Regulations further stipulates the nature
of such markings and requires a police escort if the "overhanging load projects beyond three
feet over either side of the vehicle”. Regarding unsafe loadings of vehicles, Section 20 of
the Traffic Regulations authorises a uniformed constable to require a driver to remove the
risk of any nuisance or danger, including “the use of tailgates, coverings and devices for the

prevention of spillage”.

Some concern has been expressed that these requirements are not enforced adequately. if
this is the case, it would appear to be more a problem of limited RCIP staff resources and the

demands of duties with higher priorities rather than any absence of enabling authority.

Recommendation: Given the narrow roads in Cayman, the alfowance for a vehicle

with an overhanging load up to three feet over either side of a vehicle to proceed
without police escort appears to be too liberal, particularly regarding [ateral
overhangs. It is suggested that, in the case of lateral overhangs, the total width of
the vehicle and its load should not exceed 8 feet because of the narrow roads and

sharp curves which exist.

A “special load permit' scheme should be adopted regarding occasional nonreducible,
indivisible oversize movements. Such permits should be required to be obtained before
the oversize load Is moved on the public road system. RCIP should have the authority
to specify the time when such movements may be made (typically this should he during
daylight, non-peak traffic hours), the routes that must be used, any need for the
vehicle to display warning flags and/or signs, and any requirements for an escort

vehicle.




A fee should be assessed for issuance of special load permits to recover Government
administration costs plus the Inconvenience imposed on the public.  Fixed penalties
should he assessed for violatlons of loading standards. These fines should be
sufficiently severe to serve as a significant detriment to those who otherwise might

choose 1o take their chances on getting caught.
RCIP should retain enforcement responsibilities for vehicle loading standards. PWD

should coordinate with RCIP on such matters, including suggestions regarding

circumstances where special enforcement efforts may be appropriate.

Vehicle Size Restrictions - Currently, there are no restrictions in the Traffic Law or

the Roads Law about the maximum dimensions of vehicles. Thus far, the number of large
vehicles is minimal, primarily consisting of articulated petrol tankers, container trucks and
excavation material hauliers.  Given the general narrow widths of roads, short curve radi at
certain locations, many Iinstances of walls, fences, etc, at the pavement edge, and limited
sight distance that often exists, large wvehicles pose a significant traffic safety hazard

despite their obvious economic necessity.

Recommendation: A thorough study should be undertaken regarding the trucking

industry with the principal objective of determining the needs for large trucks in the
future and their accommodation in traffic regulations. These needs should be related
to road safety considerations and, as appropriate, restrictions should be developed

regarding the maximum allowable dimensicns for such vehicles.

During the MGTFP Study, It was not possible to conduct a thorough study of the trucking
industry. In  patticular, it was not possible to conduct interviews with those
industries which use large trucks in the course of their business. Also, data were
not available about the size of trucks currently operating in the Istands.
Nevertheless, some interim guidelines are provided in Appendix C regarding vehicle

size restrictions.
If it is determined subsequently that specific industries require the regular use of
vehicles which exceed the maximum dimensions, a special registration permit scheme

should be introduced. RCIP should have the authority to lssue special registrations
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in respect to such vehicles once the Department is assured that the exception will
address an applicant's unusual and serious hardship and that the good of the general
public is not seriously diminished. PWD should be given the opportunity to provide
comments regarding such applications as a standard procedure, before operating
authority is granted. Where appropriate, special registration permits should be
restricted to cerain routes and possibly certain times of the day to minimise the

inconvenience and safety hazard of the general public.

Vehicle Weight Restrictions - Nothing in current legistation restricts the maximum
weight of vehicles (gross weights, axie weights). Nevertheless, research has demonstrated
that pavement damage is affected by axle loads in a dramatic fashion. Pavement damage
increases exponentially with axle load (a power of 4 to 4.5 has been supported by road

research).

Enforcement of vehicle/axle weight restrictions usually involves the use of static scales,
sometimes supported by the use of weigh-in-motion (WIM) devices to identify vehicles in the

traffic stream which should be required to undergo static weighing.

Greatly increased attention to pavement needs and their high costs has led many road
jurisdictions to intensify enforcement of vehicle/axle weight laws.  Also, expanded research
is finding low-cost methodologies to weigh vehicles. For instance, work 1s well advanced in

the U.S. to develop a piezo-electric WIM device which would cost about U.S. $10,000.

Recommendation: In connection with the trucking Industry study recommended above,

an investigation should be performed to determine the need 1o adopt restrictions
regarding vehicle and axle weights. The economic costs of pavement damage in relation
to axle weight restrictions should be considered. If restrictions on vehicle/axle
weights prove to be desirable, a system for enforcement should be developed. Clearly,
enforcement costs should be considered in determining the desirability of instituting
a vehicle/axle weight restriction.  The possibility of restricting heavy vehicles to
certain roads also should be considered. This can be done under existing enabling

legislation,



Again, it is noted that a thorough trucking industry study was not possible during the
MGTP Study. Despite this limitation, interim guidelines are suggested in Appendix "C"

regarding weight restriction and their enforcement.

A "special permit” scheme should be established to accommodate those occasions when a
weight overload is necessitated because of nonreducible, Indivisible loads. Permits
should be required in advance. RCIP, with advice from PWD, should be empowered to
restrict the hours when such movements may occur and specify the routes that must be

used.

Vehicle Registration and Driver Licensing - The RCIP has responsibilities to register

vehicles, license drivers and maintain the corresponding data systems. Driver licensing is a
normal function of police authorities elsewhere but vehicle registration often is performed by
a Motor Vehicle Department. Nevertheless, there is no overriding reason why RCIP should not
perform vehicle registration functions, particularly since any other agency would have to set
up a comparable organisation to undertake these activities. In fact, there is an advantage to
police accident and crime investigations to have vehicle registration information

readily avaflable at aft times. Accordingly, there does not appear to be a strong

justification for altering the current arrangement.

it is understood that vehicle registration records include vehicles which have not been in

service for some time (scrapped, wrecked).

Recommendation: Consideration should be given to a system of revoking

registrations when the annual licence fee has not been paid within a set period of
time. The vehicle owner could be given notice of such action and advised of the
consequences if the vehicle is operated without being re-registered. This action
should help purge the records system of vehicles which have been withdrawn from use.

Demerit Point System - Proposals have been advanced to institute a system of demerit
points for convictions of traffic offences. These systems work reasonably well in the U.S. as

long as persons are not able to acquire multiple licenses under fictitious names.

7-13



Recommendation: A demerit point system should be instituted. It should be
supported by a computerised system for recording driver licenses and court
convictions. The system should be designed to permit easy and accurate correlation

between the two data bases.

ROAD MAINTENANCE AND UTILITIES

The following discussion is concerned with four items intended to ensure that resources

for maintaining and preserving the existing road system are used most effectively.

Pavement Management System - Pavements are the most costly item in a roads budget. To
minimise pavement resurfacing, rehabilitation and reconstruction costs, many road agencies
have adopted structured pavement management systems (PMS), most of which are computerised.
These systems are used to track pavement condition and performance and to help schedule
remedial pavement activities at the optimum, most cost-effective time.  For instance, proper
scheduling of a resurfacing project can avoid the need for more costly actions. In fact, it
can be shown that $1 spent at the optimum point in a pavement deterioration cycle can obviate
the need for $4 or $5 just shortly afterwards, ie. after the pavermnent condition deteriorates

so far that resurfacing no longer is an effective measure.

The MGTP gives significant attention to road construction (improvements to existing roads
pius new roads). ft is important that these construction activities not divert attention
unduly from a programme of maintaining pavements in the most economic fashion. Furiher, the
addition of new roads in the future will increase the need to manage pavements in the most

cost-effective manner.

Recommendation: PWD should investigate the advantages of a PMS and the

requirements to institute and operate such a system. Given the small size of the road
system and the intimate familiarity PWD staff have with the condition of existing
pavements, it is possible that a non-computerised PMS may be all that is needed to

begin developing a schedule for future pavement needs.
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Maintenance Management System - A properly designed road maintenance management system
(MMS) complements a PMS by addressing the myriad of additional road maintenance activities.

A MMS can assist a road agency, such as PWD, to schedule its maintenance resources most

effectively, It also facilitates monitoring production rates and establishing maintenance

levels of service guidelines to facilitate maintenance budgeting.

Recommendation: PWD should investigate the feasibility of a modest road MMS as a
means of more effectively scheduling and monitoring road maintenance activities and

expenditures.

Coordination with UWtility Companies - PWD recently inaugurated a monthly meeting with

representatives of the various Cayman Islands utilities. The purpose of the meeting is to

coordinate civil works and it has proven to be quite successful,

At times, PWD has not been informed of plans to make utility cuts or other digging of
roads for utility purposes. Except in those cases where planning consent has been given, this
practice is in contravention of Section 10 (2)(c) of the Development and Planning Law which
requires, in effect, that such undertakings are to receive advance approval of the Chief

Engineer of PWD,

Recommendation: The PWD should advise the utility companies that, hereforth,
approval must be obtained from PWD in advance of any digging or other such activities
that affect roads. Further, the RCIP should be informed of, and give advance approval

for, any utility action that will disrupt traffic or alter traffic safety.

Mosquito Control Trails - Dikes constructed in connection with the mosquito control
programme remain the property of the fand owner. However, these dikes are sometimes used as
access trails even though they are not designed for such purposes. Currently there is no
means to ensure that these ftrails wilt not become a public obligation for maintenance as a

public road.

Recommendation:  Legislation should be enacted to protect Government from any

future responsibilities to maintain mosquito control trails as public roads.
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PERFORMANCE MONITORING

It is most important that various activities be undertaken on a continuing basis in order
to achieve the most efficient and cost-effective use of the road system and to plan for future
road actions. Two monitoring systems have been discussed thus far in this analysis, ie. the
possible need to institute a structured PMS and/or MMS. Two additional elements to a

performance monitoring programme should also be considered.

Traffic Monitoring - It is most important that PWD's traffic monitoring programme be
conducted on a continuing basis to assess traffic conditions, patterns and trends.

Recommendation: In places with more extensive road systems, traffic  monitoring
typically comprises the conduct and analysis of traffic volume count, vehicle
classification and vehicle weight surveys. In Cayman lslands, it is possible that the
current programme of regular traffic counts at selected jocations may be sufficient to
permit assessment of traffic trends and patterns and to identify congestion levels and
concerns. A review should be undertaken to determine whether the system of data
management and analysis should be improved and/or extended in connection with the

programme of traffic data collection.

Collection and analysis of vehicle weight data should be undertaken if a
weigh-in-motion scheme is introduced in connection with enforcement of new vehicle

weight restrictions (see previous discussion and the Technical Appendix).

Accident Analyses - Section 73 of the Traffic Law requires posting of accident black
spots, i.e. locations where three or more serious accidents occur within a period of six
months. In addition, the Commissioner of Police is required by Section 72 to publish every
three months selected statistics regarding traffic offenses and accidents.  However, there
does not appear to be a routinely performed assessment of the characteristics of accidents and
the potential to undertake remedial measures to reduce accident risk.  Also, there is no

formal requirement for a coordinated review involving both RCIP and PWD.
Recommendation: Analyses should be performed by PWD on a periodic basis regarding
the characteristics, trends and patterns associated with traffic accidents and

fatalities to determine the need for remedial safety measures (road Improvements,
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traffic control measures) and to guide planning and design of new road projects.
Computerised accident analysis systems from the U.K. and other countries should be
considered in establishing this analytical process. Coordination with RCIP should be
undertaken as a matter of course. A system of mileposting might be beneficial in

order to define more precisely the location of accidents.

ROAD PLANNING AND DESIGN

The MGTP Study involved a substantial transport planning effort which should be updated in
the future. Also, certain actions are advisable in order to advance the preliminary ptans

devetoped in the MGTP study 1o final design, as discussed below.

Continuing Transport Planning - The preceding section discussed the need to undertake
a structured performance monitoring system centered around traffic menitoring and accident

analyses. These are key elements in the continuing transport planning process.

The MGTP Study developed and applied a transport model which facilitates analyses of the
impacts of future development and forecasting of future traffic volume on alternative road
networks.  Further, the study developed and applied a structured economic analysis for

evaluation of project justifications.

Uncentainties continue about the amount of future development 10 be accommodated by the
MGTP and the timing of such development. Also, there are unceriainties regarding the level
and timing of funding for the recommended road programme. These uncertainties and other
matters such as world economies, technology developments, etc, indicate the vital need to

undertake transport planning on a continuing basis.

Recommendation: The MGTP transport model should be recalibrated at intervals

(about every five vyears). Planning data need to be compiled in a form that

facilitates model updating and recalibration.

As portions of the rcad programme proposed by MGTP are implemented and/or future
development deviates from the levels and distribution assumeg in this study, the
transport model should be reapplied and evaluations should be performed to determine

any adjustments needed in the plan.
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PWD should be assigned the responsibilities to maintain and continue the transport
planning process incorporated in the MGTP Study. A unit should be established in PWD
for these purposes and also to undertake traffic engineering functions as recommended

in a preceding section.

In connection with these transport planning activities, regular and continuing
coordination should be required between PWD and the Planning Department. The Planning
Department should have a staff member assigned to work with PWD and to compile

planning data needed for such analyses.

Traffic Levels of Service - The MGTP is based upon a traffic operations goal of Level

of Service "C" a condition which wil provide a reasonably good standard of traffic
mobility. Of course, some roads will exceed this "standard"; in fact, all roads will exceed

Level of Service "C" during parts of the day and night.

Recommendation: Future transport planning should be based on the policy
guideline/planning goal of Level of Serice "C" However, in some instances,
practical considerations may require acceptance of a lower level of service at some

locations during parts of the day.

Road Design Standards - Cayman Islands has not officially adopted a set of design
standards for roads, despite the requirement of Section 3 of The Roads Law. The engineer of
the day may choose to use U.S. (ie. AASHTO), UK. or other standards. A set of detailed

design standards has been proposed by the MGTP Study.

Recommendation: A formal set of design standards for public roads should be

adopted as a means of achleving consistency in design and construction practice.

The design standards should formalise PWD's practice of minimum road elevations

{levels) which promote achievement of mosquito control objectives.




Road System Classification - Section 3 of The Roads Law provides for the

classiflcation of public roads within four categories, viz:

a. 'Throughway" means a public road giving direct connection between towns and
settlements;

b. 'Feeder road" means a public road giving access to a throughroad;

c. “"Access road" means a public road giving access from a feeder road or throughroad to
any particular premises,

d. "Service road" means a public road intended to be used for the parking of vehicles and
for the loading and unloading of goods.

Unforiunately, the classification system has become highly politicised and the gazetted

designations no longer provide a clear indication of the service characteristics of all roads.

Recommendation: The system of functional classification was determined to be the

most appropriate for the purposes of the MGTP, and should he applicable to both
existing anhd proposed roads. The classification scheme in Section 3 of The Roads Law

should be amended to use the MGTP designations as follows:

1. Primary Arterial Highways - The roads in this category carry proportionately
high traffic volumes between and within centres of population.  Their design

focuses primarily on serving the needs of the motorist making longer than average
distance ftrips.  Access from adjacent land is discouraged except at selected

locations.

2. Secondary Arterial Roads - Roads in this category provide access to Primary

Arterials and connect small communities and nearby areas. Such routes serve long

distance trips, but at the same time give access to adjacent property.

3. Collector Roads - These roads are primarily of local interest regarding trip

length and purpose. They provide access to highertype roads and facilitate
community travel needs. One of their major functions is the provision of access

to abutting property.

4, Land Access Roads - This category includes local (neighbourhood) streets and

minor rural roads carrying a low volume of trafficc.  They do not serve iong
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distance trips or large volumes of through traffic. instead, they primarily

provide access to adjacent homes and land.

5. Freeways - This class of facility is not presently needed in Grand Cayman. In
view of the present pace of development in the study area, however, the category
may be required in the future. A freeway serves longer distance through traffic
only, and provides no direct access to abutting property. Design features
restrict the spacing of access points to about 0.5 miles in more congested urban

centres, and to several miles in more rural areas.

ROAD RIGHTS-OF-WAY AND ACCESS CONTROL

Cayman Islands is embarking on a new era in the development of its road system. The MGTP
features selective use of limited access and dual carriageway facilities, including major
widenings of existing roads. Achievement of the MGTP depends in large measure upon the
ability to acquire right-of-way and control road access in a manner which is different from

previaus practice.

Very much associated with these matters is the principle of compensation to land owners
when part or all of their property is taken under Government's powers of eminent domain. In
the past, Government has required the donation of rights-of-way on the basis that road access
benefits provide adequate compensation. However, this principle does not readily apply

regarding some prominent road facilities included in the MGTP.

Another matter of particular importance is the protection of road alignments which are not
planned for immediate works but which are included in the MGTP for future implementation. The

matter of land reservation is an integral part of the MGTP and is discussed herein.

Table 7-1 present a summary of the major policy recommendations regarding right-of-way
acquisition and road reserves. High priority should be assigned to these matters, including
supporting recommendations presented In subsequent pages. Implementation of the MGTP will

depend in large part upon expeditious adoption and Institution of these recommendations.
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TABLE 7-1

SUMMARY OF PRINCIPAL RIGHT-OF-WAY

TYPE QF FACILITY/ACTION

1. Land Access Roads

2. Widening of Existing Roads

3. Road Reserves for New
Arterial Roads

POLICY RECOMMENDATIONS

RECOMMENDED POLICY

1A

1B.

2A.
2B.

2C.

2D.

2E,

3A.

3B.

3C.

3D.

3E,

Continue current policy of no compensation except in
unusual cases

Require transfer of right-of-way ownership to the
Crown as a condition for Government maintenance of
such roads

Amend Section 3 of the Roads Law so as to apply to
both existing and proposed roads.

Use authority of Section 3 of the Roads Law to
schedute the width of such roads.

Use the authority of Section 5 of the Roads Law to
declare Government's intent to acquire additional
width as necessary.

Henceforth, CPA should base setback requirements on
the gazetted width.

Amend Section 5 of the Roads Law so that when land is
acquired for the road widening, the principle of
compensation is applied (ie. if the land value/
damage exceeds road benefits).

Declare the site of such roads under Section

6 of the Development and Planning Law.

Amend Section 6 to eliminate the five year limit on
road reserves. Permit property owners to petition
Government for immediate acquisition if the road is
planned for more than 10 years in the future
Otherwise, Government should not deny development
approval for properties within the road reserve.

Allow bhardship cases to petition Government for
advance acqulisition.

Amend Section 5 of the Roads Law so that when land is
acquired for new arterials, the principle of compen-
sation is applied (ie. if the land value/damage
exceeds road benefits).

Under the authority of Section 5 as amended, complete
the acquisition of rights-of-way on a timely basis
consistent with the schedule for construction of each
facility.
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Land Access Roads - As already discussed, these roads generally provide access from a
higher order road to particular premises. Such roads are not intended to carry large volumes
of traffic or 1o accommodate high vehicle speeds. Typically, these roads are built by
developers. Various aspects of developer roads are discussed in a subsequent section. With
regard to the matter of rights-of-way, Section 20 (f) of the Development and Planning
Regulations requires a minimum right-of-way of 30 feet with a maximum reserve of 50 fest "or
as laid down by the Roads Law". Since the Roads Law provisions for setting the dimensions of
roads {see Section 3) have not been officially exercised {except as contained in Section 12 of
the Roads Law), developer roads at present may be required to be between 30 and 50 feet wide.
With regard to the provision of right-of-way for developer roads, the following

recomimendations are made.

Recommendation: The present practice of requiring developers to provide

rights-of-way and to build new land access roads should be continued on the basis of

the benefits abutting properties receive from access to the road network.

Rights-of-Way Qwnership - Although the rights-of-way associated with some developer
roads have been conveyed to the Crown, this is not the practice in all cases even though
Government assumes responsibilities to maintain such roads. Since the land remains in private
ownership, the owner has the right to do things which would not be permitted on the public
road system. For instance, provisions in the Roads Law regarding encroachments are applicable

only on a Public Road.

Recommendation: In the case of future roads built by developers, ownership of the
road right-of-way should be required to be transferred to the Crown as a condition for

Government to accept maintenance responsibilities.

Legislation should be enacted which would require transfer of right-of-way ownership
to the Crown on existing privately-owned roads as a condition of continued Government

acceptance of maintenance responsibilities.
In each instance (existing privately-owned roads and future developer roads), the
property owner/developer should have the perogative to retain ownership of such roads

with the understanding that Government will not be responsible for road maintenance.
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Should the developer choose to keep the road private, the Central Planning Authority
(CPA) should require the developer to form a corporation to assume responsibility for
future maintenance of the road. All land owners in the deviopment served by the road

would be members of the corporation, thus Jointly responsible for road maintenance.

Right-of-Way Standards and Access Control Features - Section 20 (f) of the Development
and Planning Regutations provides for a minimum right-of-way of 30 feet and a maximum of 50

foet unless otherwise prescribed by the Roads Law. Under the Roads Law, the maximum
right-of-way width that can be acquired is 50 feet because Government has not exercised its
perogative under Section 3 to otherwise prescribe right-of-way widths. Fiftly feet is
inadequate to accommodate some of the roads included in the MGTP. Nevertheless, the tradition
of a 50 feet maximum has influenced expectations and perceptions of the public and the MLA’s

and will adversely impact the effectiveness of the MGTP i it is not changed.
The MGTP has proposed roadway cross sections with varying right-of-way widths, depending
upon the particular facility and the traffic demands which are forecast by the Study. 1t is

important that legislation be enacted to accommodate these dimensions.

Recommendation: Section 3 of The Roads Law provides for the classification of

roads. It also requires that standards be laid down regarding the dimensions of such
roads and other aspects of design, maintenance and improvement. The road
classification, access control features and right-of-way standards proposed in the
MGTP should be adopted under the provisions of Section 3. Regarding right-of-way
standards this could be accomplished by amending Section 12 and adopting Regulations

pursuant to the Roads Law.

Once this Is accomplished, Government should exercise the authority of Section 3 and

schedule the widths and access control features of roads inciuded in the MGTP.

Widening of Existing Roads - Section 5 of The Roads Law permits acquisition of land

for purposes of road widenings, inter alia. Such takings are without compensation to the land
owner unless, under Section 8, he submits an application for "assessment of compensation for

any undue damage or serious hardship likely to be suffered by him as a result of the intended
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Where particular and unique hardships are incurred by specific land owners whose
property is planned for acquisition within 10 years, advance acquisition of such
properties should be permitted if the landowner petitions Government to do so.
Legislation will have to be developed to permit advance acquisition and to define the

conditions for considering compensation awards.

Excess Land Takings and Disposal - Sometimes property lines are such that alignments

for new roads or widenings of existing roads can result in the severance of parcels or the
creation of parcel fragments which have significantly diminished value of themselves.  As
alteady discussed, the injurious effect of such takings can be dealt with after amending
current laws as recommended herein. Nevertheless, there sometimes will be situations in which
it is more logical to acquire entire parcels even though all of the parcel is not needed for

the proposed road project.

The Land Acquisition Law addresses in Section 36 the matter of acquiring part of a piece
of property. Where the Governor in Counclt determines that a claim for land severance
compensation is unreasonable or excessive, the whole of the parcel may be acquired. This type

of provision is not contained in the Roads Law.

Disposal of excess property thus acquired is provided for in the Governor (Vesting of
Lands) Law which provides that all Crown lands vest In the Governor to be held in trust by him
and his successors in office, and empowers the Governor to sell or otherwise deal with Crown

lands. Crown lands can be disposed of to achieve better management of such lands.

Recommendation: If property is to be acquired under the Roads Law, legislation
should be enacted which permits the acquisition of entire parcels for road purposes
when claims for severance damages are deemed to be excessive or unreasonable or when

undue hardship is suffered by the landowner and he petitions Government to so act.

Right-of-Way Surveys - A cadastral survey was performed between 1972 and 1976 at which

time a substantial effort was exerted to define as precisely as reasonably possible the
descriptions of land parcels. Nevertheless, the property descriptions which were developed

are not accurate in all instances. The Lands and Surveys Department sometimes finds that

7-28



physical evidence in the field of property boundaries and corners differs from the map
descriptions of the property metes and bounds. This difficulty significantly complicates land
acquisition process. Under the provisions of the Land Acquisition Law, the Lands and Surveys
Department must set out the boundaries of the land proposed to be taken and the intended line
of work to be executed. Given the scale of right-of-way acquisition required by the MGTP,

this process will constitute a substantia! burden on the Lands and Surveys Department.

Under the Roads Law, the process Is somewhat different. A declaration must be gazetted of
Government’s intent to acquire certain lands. Section 5 (2) states that "The declaration
shall state the locality in which the portion of land is situated, the approximate area of
such portion of land, the intention of the Government to construct a road or portion of road
over such portion of land without payment of compensation for any interest therein, and the
place where a plan can be inspected". Then it is the responsibility of the land owner to

declare his interest in the affected property and to petition Government for compensation.

Recommendation: Discussions with Government officers made it clear that

Government must accept the responsibility to sort out the difficulties noted regarding
inaccuracies in property boundaries. Given the magnitude of the road programme
included in the MGTP, it will be necessary to provide additional Lands and Surveys
staff to undertake the required surveys. Alternatively, consideration could be given
to use of the nprivate sector or contract officers to undertake designated MGTP
projects. Otherwise, it is likely that the survey process will adversely affect

attainment of the MGTP on a timely basis.

Legal Descriptions of Road Reserves - In the past, roads have not always been built in

the precise locations that were intended in the design plans, for a number of reasons. In
these circumstances, the legal description of road reserves as gazetted under Section 5 of the

Roads Law differs from the actuatl location of roads as built.

Recommendation: To avoid this discrepancy in the future, Road Regulations should

be enacted which will ensure that legal descriptions coincide with road reserves
demarcated on the ground. A sequential process should be adopted involving definitive
road surveys, preliminary design to establish the road alignment and right-of-way

reserve, and final design and construction of the facility within these limits.
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Regarding existing roads, the Lands and Surveys Department should be empowered to
rectify differences in the legal descriptions of road reserves as compared with their

actual physical as-built locations.

Land Appraisal and Acquisition - The Lands and Surveys Department currently processes
an average of only about five cases a year where land owners petition Government for
compensation for road rights-of-way. In this process, the Lands Officer determines the value
of the land to be taken, any damages or injurious effects to the remaining portions of a
parcel, and the benefits conveyed to the remaining portions of a parcel through the road
construction. In the course of its duties, the Lands and Surveys Department maintains records
regarding the selling price of properties. This information is considered in determining the
market value of lands for which appeals for compensation are processed in connection with road

construction.

Recommendation: While the Lands and Survey Department possesses the expertise to
make land appraisals and to perform other duties assoclated with right-of-way
acquisition, these staff resources are very limited and usually are engaged in other
activities. Therefore, additional staff positions should be assigned to the
Department so that there will be sufficient resources to undertake the right-of-way

acquisitions required by the MGTP.

Implementation Plan - Recommendations regarding Governiment's policies in relation to
right-of-way acquisition and reservation of lands for future roads undoubtedly are the most
important and the most urgent of all the institutional recommeandations.  Government must
institute measures whereby major arterial roads can be widened and new roads constructed in
order to implement the MGTP. As discussed, amendments are needed to existing legislation as a
matter of some urgency. Also, the exercise of existing authority and the new authority
conveyed by amendments to the relevant legislation are pressing matters in some instances.
The general sequence for actions required to implement MGTP Study recommendations regarding

right-of-way acquisition and access control is presented in Table 7-2.
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STEP

TABLE 7-2

IMPLEMENTATION PLAN FOR RIGHT-OF-WAY ACQUISITION
AND ACCESS CONTROL RECOMMENDATIONS

ACTIVITY

Amend Section 5 of the Roads Law to introduce the concept of compensation for
rights-of-way acquisiton In the case of arerial roads (i.e. ¥ the land
value/damages exceeds road benefits).

Amend Section 3 of the Roads Law so as to apply to both existing and proposed
roads.

Exercise the authority granted by Section 3 of the Roads Law to schedule the
locations, width and access control features of arterial roads in the MGTP.

Two concurrent streams of activities are required next. The first stream (designated by the
letter A) are associated with implementation of major MGTP projects. The second stream
(designated by the letter B) are associated with land reservations for future MGTP roads.

4A

5A

BA

7A

8A

4B

5B

Implementation of MGTP Projects

Conduct definitive road surveys and prepare preliminary design plans to establish
the road alignment and right-of-way reserves for the earliest scheduled projects in
Phase 1, followed in sequence by other MGTP projects.

Exercise the authority of Section 5 to declare Government's intent to construct
the roads which have undergone Step 4A.

Prepare final design plans for projects which have undergone Step 5A.

Conduct land appraisals and acquire the rights-of-way for projects which have
undergone Step GA.

Construct the projects which have undergone Step 7A and open them to traffic.

Reservation of Lands for Future MGTP Projects

Amend Section 6 of the Development and Planning Law to eliminate the five year
planning horizon restriction in the case of arerial roads. Add a proviso that if
pfanning approval is sought for a property located in a road reserve where the
property is not scheduled for acquisition within the next 10 years, Government shall
have the right to either grant planning approval or acquire the portion of such
property which is within the road reserve.

Adopt the MGTP as part of the Development Plan.
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7B

TABLE 7-2 {continued)

IMPLEMENTATION PLAN FOR RIGHT-OF-WAY ACQUISITION
AND ACCESS CONTROL RECOMMENDATIONS

ACTIVITY

Exercise the authority of Section 6 as amended (Step 4B) to protect the MGTP
road reserves by denying requests for planning approval in the case of projects
which are scheduled within the next 10 years. Acquire properties within these
rights-of-way on an ongoing basis when owners petition Government to do so. For
properties within road reserves which are not planned within the next ten years,
either grant planning approval upon request or acquire the right-of-way depending
on which action is in the best interest of Government.

In the case of road widening projects, exercise the authority of Section 5 of
the Roads Law (as amended) to declare Government’s intent to acquire the
designated right-of-way. Thereafter, setback requirements should be based on the
scheduled width of the patticular board. Acquire the additional widths on an
ongoing basis in accordance with Section 6 of the Development and Planning Law as
amended (Step 4B).
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DEVELOPER ROADS

Recommendations were presented in the preceding section about rights-of-way for developer
roads. The following discussion is concerned with other matters associated with roads

designed and constructed by developers.

Design Standards - The lack of adopted standards for developer roads is viewed by the
Planning Department to be a reason for inconsistence in development approval. Nevertheless,
in 1983, PWD did set forth "Subdivision Road Standards, as Presented by the Public Works
Department”.  These ‘standards" must be treated as guidelines since they enjoy no legal

standing.

Recommendation: Under provisions of Section 6 (4) of the Development and Planning

Law, a development plan may make provisions for a number of road matters listed in
Schedule 2, including dimensional features. The 1983 PWD standards should be given
official status under provisions of this law. Also, they might be included in
regulations made pursuant to Section 35 (1)(h) of the Development and Planning Law

(Revised) or Section 19 (i} of the Roads Law.

Prior to officially adopting the 1983 PWD standards, a review should be made of them
to ensure that they still are appropriate. For instance, road reserves are required
to be a minimum of 30 feet regardiess of road classification {a higher minimum may be
appropriate for certain roads).  Width requirements should reflect the needs for a
usable road surface, suitable shoulders, and accommodations for drainage and

utilities.

Design Plans - Private developers currently are not required to submit for approval
any type of detailed design plans regarding the nominated road system. Instead, the overall

process is as follows:

1. Private developer submits his site plan to the Planning Department.  This often is
nothing more than a generalised physical layout map showing general road locations.

2. Planning Department grants initial planning approval, usually subject to certain
conditions.
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3. At times PWD is asked to review and comment on the site plan. However, the efforts of
the Planning Department to expedite the review and approval process results in limited
time for referral of all plans to PWD for review.

4. Developer builds the roads. Some developers seek PWD inspection or advice during road
construction, but most do not.

5. PWD is then called in to physically inspect the road, as built. if PWD believes it is
satisfactory, then the Planning Department approves, if not satisfactory, developer
should rebuild or otherwise overcome the difficulty.

6. Planning Department then acknowledges compfiance with all conditions as appropriate.
The Registrar of Lands issues the parcel. numbers, with the road being one of the
parcels, and the developer can then build his development.

7. PWD assumes responsibility for maintaining the privately owned and built developer
road. The developer is not required to guarantee the road works or to transfer the
right-of-way to the Crown.

Recommendation; The current procedure should be amended to require developers to
submit more specific plans regarding the roads to be included in the development.

This may require amendment of Section 19 of the Development and Planning Regulations.

PWD Review of Site Plans/Design Plans - PWD has no direct authority over how and whete

developers of private roads connect with the existing public road system. PWD also does not
have authority over the internal road networks in private developments. 1t is the practice of

the Planning Department, however, to liaise with PWD on such matters.

Recommendation: A mandatory protocol should be formally adopted involving PWD

review and approval of any prefiminary, intermediate and final design plan for
developer roads. This should inciude designation by PWD of a particular officer who
is to have review responsibiities. During the plan review process, PWD should ensure
that connections to the existing road system are consistent with accepted transport
planning and traffic engineering practices, and that the road networks within the
development are acceptably laid out and in conformance with adopted standards for such
facilities (as recommended above). Private driveway entrance locations also should be
reviewed by PWD and the Department should determine the needs for traffic signs and

markings.
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PWD inspection During Construction - PWD is expected to review developer roads at the

site plan stage and to inspect the roads after they are constructed. Although it is desirable
for PWD to inspect roads during construction, this is not done normally. There are no enabl-
ing powers for construction inspection by PWD and PWD has little or no developer contact under

current arrangements.

Recommendation: Current procedures should be modified to require developers to
request and obtain PWD inspection of roads during the construction phase. Developers
should be required to furnish PWD with detailed design drawings to facilitate review
and inspection. The developer should be protected from any unreasonable delays caused

by this construction inspection requirement.

Provisions should be made to ensure that sufficient staff are assigned to PWD to

undertake these added duties.

Acceptance of Roads for Maintenance - Even the procedures proposed herein to expand
the inspection activiies of PWD will not ensure that developer roads are constructed totally

in accordance with design and construction standards. Nevertheless, current practice involves
‘automatic” acceptance of maintenance responsibilities by PWD after the Department has given
its approval of the road construction. This policy can expose Government to significant
future obligations for remedial measures if parts of the roads are not built to standards or
poor materials and construction techniques result in early deterioration. At present, there
is no way for Government to recover the costs for unusual and premature maintenance and

rehabilitation on roads designed and built by developers.

Recommendation: Developers reap significant benefits from the current practice of

automatic assumption of maintenance responsibilities by PWD. Therefore, Government
should be protected from premature and expensive maintenance and rehabilitation
requirements. Developers should be required to post a bond to cover such
eventualities. PWD should examine the adverse experiences that have occurred and
develop a suitable formula for determining the size of the hond and the time duration

for such bonds to be maintained.
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Small_Subdivisions - Regarding the planning approval process, Section 10 (4) of the
Development and Planning Law specifies that "Approval will be given to the subdivision of land
into six lots or less subject to compliance with zoning, access and other requirements.”
Control over subdivision roads Is limited in these instances. Section 10 {4) can be used by
developers 1o develop properties In stages, thereby avoiding some of the controls that might

otherwise be exercised if an entire parcef was subdivided ali at one time.

Recommendation: Section 10 (4) should be amended to preclude further subdivision

of a parcel (ie. beyond the original six lot maximum).  Otherwise, the developer
should be required to bring prior and proposed development into full conformance with

all planning requirements applicable to subdivisions in excess of six lots.

Redevelopment of Buildings - Planning controls are not exercised regarding ‘the
carrying out of works for the maintenance, improvement or other alteration of any building, if
the works affect only the interior of any dwelling-house or do not materialiy affect the
external appearance of the building' (see Section 10 {2)(a) of the Development and Planning
Law). In such circumstances, there is no way to require conformance with planning

requirements, including parking provisions, which would apply otherwise.

Regcommendation: Section 10 (2)(a) should be amended to stipulate that the

renovation works shall not result in increased parking demands if the existing parking
supply is less than that required for a comparable new development. Otherwise, the
renovation should be considered to be "development of land" and subject to normal

development controls.

Development Provisions for Parking - Section 7 (1) of the Development and Planning
Regulations sets forth minimum parking space requirements for new developments. It is

understood that these requirements have not been reviewed in some time.
Recommendation: The Planning Department and PWD should jointly undertake a review

of Section 7 (1) to determine any need to revise parking space requirements for new

development and renovations or redevelopment.
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TRANSPORT FINANCIAL PLANNING

Chapter Eight of MGTP Technical Memorandum - “Existing Ground Transport System" describes
the project selection and budget formulation process used only with the 1987 Budget. The
process used by the Finance Committee has been changed for the 1988 Budget. Obviously, PWD is
obliged to follow the instructions it receives regarding the budgeting process. Nevertheless,
there are some aspects that should be addressed to achieve an adequate and cost-effective
budget.  Given the MGTP implications of a greatly expanded roads budget, the financial

planning process will be the vital link in its timely accomplishment.

Roads Capital Budget Formulation Duties - Currenily, the PWD Enginger - Roads Design

has the assignmen! of preparing the annual budget for capital projects. This assignment is in
addition to many other duties assigned to this staff position (see page 295 of Technical

Memorandum - "Existing Ground Transport System").

Recommendation: A small PWD unit to undertake traffic engineering and transport

planning has been recommended herein. One of the duties of this unit should be the
compilation of the annual budget for roads capital works. These duties are a natural
extension of the transport planning and engineering functions for which the unit wil
be responsibie. Ciose coordination will be required with the Engineer - Roads Design
and Senior Superintendent - Roads Construction in order to obtain  Information

regarding cost estimates and scheduling requirements for design and construction.

Multi-Year Road improvement Programme - The Budget developed for all Government

expenditures covers only one year. However, many road projects require multiple years to
design, acquire right-of-way and construct.  Therefore, multi-year scheduling is required even
if the approved budget covers only one year. Otherwise, the budget will tend to concentrate
only on projects which can be implemented readily. Also, a multi-year programme will
facilitate advance design of major projects so that they are ready for canstruction as soon as

funds become available.

Recommendation: In addition to the annual budget, PWD should develop and maintain

a forward-looking programme of road capital works. Care should be taken to designate

non-budgeted projects so that it is clear that they constitute no commitment of
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Government's intent.  The muiti-year programme should cover about five years of

projects and sh’éﬁld be based on the level of funding proposed in the MGTP.

Technical Evaluation of Projects - Each year, many road projects originate from the
Members of the Legislative Assembly (MLA's). The projects sometimes are of parochial
concern. Under present practice, such projects do not undergo a thorough technical evaluation
to assess their justification in terms of traffic operations, safety, economic and
environmental considerations. As a consequence, it is not possible to ensure that the most
worthy and needed projects are undertaken. This, in turn, fails to achieve maximum
cost-effective use of scarce road funds. The practice denies the public the assurance that
public funds are being used to achieve the greatest good. Also, continuation of the practice
will detract from achievement of the MGTP, especially since it tends to overemphasise small
projects which can be’%ﬁ%":i'mplemented more readily than the rather substantial projects contained

in the MGTP.

Recommendation: Projects desired by MLA's should be presented to PWD so that a

technical evaluation can be performed regarding traffic and transport engineering, and
economic benefits in relation to costs and road system needs. PWD should report back

its findings to the Finance Committee in connection with the annual budget formulation

process.

Priorities should be assigned to projects on the basis of their relative merits. A
simple, easily__,,_g;_ applied prioritisation process should be adopted since complex
procedures ca:;h—"place excessive demands on staff without a proportional increase in the
refinements thus achieved. Projects should be arranged into several groups which are
reflective  of their priority, the type of project, and the road system
classification. Within these groups, priorities for specific projects should not be
indicated {untess there is a very strong |ustification to do so) so that certain

perogatives are reserved for the Finance Committee.

Public Participation - PWD has achieved a most commendable high level of interaction

and participation with MLA’s, other Government departments, business organisations,

development interests=sas well as the general public in connection with the MGTP Study.

Consequently, there Is ahigh degree of awareness and interest regarding the MGTP.
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Recommendation: The MGTP will be translated into a multi-year programme upon
implementation of recommendations presented hereln. PWD should maintain a reasonable
level of continuing interaction and participation with the public and others so that
the accomplishments during the MGTP Study are extended to the implementation stage.

Reoad Finance Policies - it is Government's implied policy to not levy direct taxes or

rcad user charges, instead using import dutles and various fees for revenue generation. In
MGTP Technical Memorandum - "Existing Ground Transport System", it was noted that Government
derived about $5.4 million from fees charged on vehicles, fuels, etc in 1986. Only $3.2

miflion was spent on roads. That is, road revenues exceeded expenditures by $2.2 million.

It is the policy of Government that most revenues are deposited in the general fund and
there is no revenue dedication or ear-marking of funds. Nevertheless, many countries as well
as international lending agencies typically adopt/promote cost recovery policles for transport
systems, particularly roads. The economic principles embodled in such policles suggest that
output prices should be equal to the marginal cost of producing the output in order to

optimise allocations of economic resources.

Developers in the Cayman lIslands enjoy a favourable status compared to other countries and
jurisdictions. While developers must provide the initial capital works associated with a
development, there is no policy of cost recovery for the impacts the development has on
Government expenditures.” In the case of roads, even the future costs of road maintenance are
transferred to Government without obligation to the developer or the purchaser of developed

properties.

Recommendation: The MGTP will provide significant benefits to the entire
community, However, there is limited opportunity for the high costs of the plan to be

recovered from those who potentially may derive unique benefits, that is new property

developments. Government should give serious consideration to measures which will
achieve a better recovery of road costs. In particular, the development impact fee
approach may be appropriate both as an instrument of cost recovery and as a means of
growth management.  Development Impact fees can be structured to address a
multiplicity of Government cost impacts in addition to roads {e.g. schools, water and

sewer systems, police and fire protection, etc.).
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GOVERNMENT TRANSPORTATION ORGANISATION

To some degree, various organisational matters have been addressed in preceding sections.

Four areas of particular emphasis are discussed below.
Traffic_and Transport Unit - Proposed In previous sections is the creation of a unit
in PWD to undertake a number of functions which are important if the objectives of the MGTP

are to be realised and the most cost-effective use of road resources is to be achieved.

Recommendation: The placement of the recommended unit shouid be within PWD, as

depicted in Figure 7-1. The key functions for the recommended unit are;

*  Transport planning, including continuance of the planning process instituted in
the MGTP Study (periodic recalibration and application of the transport model,
review and reassessment of the MGTF).

*  Traffic engineering (requiring transfer of some responsibilities now assigned to
RCIP) including continuing analysis of traffic safety and operational matters and
the formulation of remedial measures.

*  Performance monitoring, including the systematic and continuing collection and
analysis of traffic and road safety data.

* Road safety analysis in coordination with RCIP and encompassing accident
blackspot analysis, vehicle safety standards, driver education, training and
testing, emergency medical services, road safety publicity, road safety education
and road safety legistation.

* Road capital works budget formulation and multi-year programme devetopment,
including assistance to the Chief Enginger in the execution of a public
involvement process.

*  Legislation review and analysis, including the near-term purging of unnecessary
and encumbering details from The Traffic Law, Traffic Regulations and Road Code;
continuing consideration of desirable changes in the Roads Law including those
proposed herein, as well as review of proposed changes in other relevant
legislation; and monitoring the institution of changes in legislation recommended
by this study and the con- comitant effects of these changes.

*  QOther duties and responsibilities as may be assigned by the Chief Engineer.
PWD Staff Responsibilities - The MGTP proposes a substantially increased budget for

road capital works to alleviate current and forecast congestion, improve road safety and

accommodate future development. However, the PWD Roads Unit, as presently staffed, has
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capacity to carry out only a programme of $1 milion - $1.2 million capital/maintenance works
annually, This is substantially less than the level of expenditure required to implement the

MGTP on a timely basis.

There are two alternative approaches to increase the capacity of PWD to undertake a larger
roads programme. One is to substantially increase PWD roads staff. The second is to engage
road design consultants and construction contractors to undertake a portion of the increased
programme. A combination of the two approaches may be the most logical and viable means,

given the size of the MGTP.

Recommendation: Once Government has given at least tacit approval to an increased
roads budget, and there is some reasonably firm indication of the funding commitments

which Government is prepared to make, staff requirements to undertake the fikely size
of the road programme should be assessed in detail. Aithough the MGTP proposes about
a fivefold increase in the annual roads capital budget, this will not require a
proportional increase in staff.  Many projects in the current budget are small in
scale and require more staff time per budget dollar than the larger scale projects
included in the MGTP.

Staff planning for the MGTP initially should proceed on the expectations that FWD
roads staff will need to be expanded to take on more in-house work and/or to supervise
design consultants and construction contractors.  To accomplish this, a new “Major
Projects" Unit should be established in PWD as depicted in the recommended
organisation chart (see Figure 7-1). The existing Roads Construction unit would

continue to undertake on-going construction and maintenance activities.

if PWD chooses to do much of the MGTP work with its own forces, staff planning
probably should assume that the roads staff should be doubled in size over the next
two to four years. The actual level of staff increase must depend on the level of
road funding and the types of projects to be undertaken by PWD roads staff. Doubling
the current size of the PWD roads unit possibly would permit the Department to
undertake a road capital and maintenance budget of approximately $2.5 to $3 million

annually if all work is done in-house. While this is less than the budget required by
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the MGTP, even this scale of staff increase over such a short period of time will be
difficult to manage efficientty. Depending on the competence and experience of new
PWD staff, a more formal management process likely will be appropriate compared to the
present situation in which a high level of direct supervision can be achieved by PWD

top management.

Staff increases will be needed Iinitially in the Roads Design unit, followed by
commensurate increases in the new "Major Projects” unit. This will accommodate a
transition period plus provide the lead time for final design and cost estimation of
MGTP projects. In the longer term, increased maintenance staff will be required to

protect the public investment in road facilities in a cost effective manner.

The PWD headquarters building and other facilities will have to be enlarged to
accommodate the proposed expansion in roads staff. Also, an increased budget for

office and field equipment, office furnishings and vehicles will be required.

PWD Statf Recruitment - PWD has been able, in recent years, to refain its Senior
Superintendent - Roads Construction, Engineer - Roads Design, supervisors and foreman.
However, it has been unable to keep the Executive Engineer - Roads position filled and a
vacancy exists at the time of this writing. Recruitment at the highest levels of the Roads

Section continues to be a probltem.

Recommendation: Filling senior engineering positions in the Roads Section of PWD

with Caymanians or persons with Caymanian Status will continue to be a problem as long
as there are limited numbers of qualified engineers in the lIslands. Government should
continue to seek bright and motivated nationals and to encourage their pursuit of

engineering educations so that this problem can be remedied in the longer term.

While it may be contrary to current policy and is not a long ferm solution,
Government should give serious consideration to recruiting abroad for a person of
sufficient experience and skills to fil the Executive Engineer - Roads position in
PWD on a contract basis. Nevertheless, it should be recognised that It will be
difficult to find qualified engineers who have extensive experience in both road

design and construction/ maintenance. In the long run, PWD should provide experience
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in both areas toc senior engineers as a method of eventually filiing the Executive

Engineer post internally.

Regarding Junior roads englneering positions, there appear to be reascnable
opportunities  to recruit entry level engineers and engineers with brief professional
experience from the U.S., UK. and other countries. Cayman Islands has much to offer
young engineers, including the professional experience they require for professional
engineering registration.  Implementation of the MGTP could provide such young
engineers with more indepth and varied experience than could be gained in a comparable

time period with larger road organisations.

Design Consultants - One means of quickly expanding the engineering capabilities to
undertake the MGTP Is to use road design consultants. This permits a more orderly expansion

of PWD staff while also moving quickly into accelerated plan implementation. As PWD expands

its roads staff and the Department’s capabilities increase, it will be possible to reduce
reliance on such consultants if Government chooses this approach. Through the use of road
design consultants, Government has Immediate access to the engineering experience and skills

required to undertake significant road projects on an expanded scale.

Recommendation: Serious consideration should be given to the use of road design
consultants, particularly during the initlal implementation years of the MGTP. This
is particulariy appropriate in view of the continuing difficuties PWD has
experienced in hiring and retaining senior roads engineering staff.  Although no road
design consultants are based currently in Cayman lIslands, there would be no problem to
attract consultants to the Islands once Government has adopted the MGTP and announced
its funding intentions. The favourable tax situation in the Islands could be a

powerful inducement that Government can use to its advantage.

Road Construction Contractors - Use of road contractors also could be a means of

quickly expanding the resources available to undertake a substantially increased roads
programme. While PWD has concerns about the costs and qualifications of construction
contractors presently in the Iislands ({existing contractors primarily work for the private
sector and on land access roads), the large scale construction projects proposed in the MGTP

will be an attractive opportunity for foreign contractors.
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Recommendation:  Government should seriously consider using road construction

contractors to supplement PWD equipment and staff resources. The use of contractors
ls particutarly appropriate on large scale, well-defined projects. Even if costs are
somewhat higher than if such works were undertaken by PWD forces, it will be possible
to undertake a bigger portion of the MGTP, thereby bringing the benefits of the plan

forward to an earlier time than would be possible otherwise.

Right-of-Way Unit - Proposed herein are a number of changes in Government's policies

and processes regarding right-of-way acquisition. In particular, compensation to land owners

is proposed in some cases as discussed in a preceding section.

Government will have to undertake right-of-way acquisiion and compensation on a
significant scale if these recommendations are adopted and the MGTP is to move ahead

vigorously. Currently, Government is not set up to do this.

Recommendation: A unit should be established to undertake the many and varied
activities involved in acquiring rights-of-way required by the MGTP on a timely
basis.  Right-of-way acquisition should be carefully coordinated with the muiti-year
road programme and annual budget process so that delays to project implementation are
minimised.  Also, advance acquisition of right-of-way is recommended in land owner

hardship cases and these activities must be undertaken.

The unit set up for these purposes probably should be placed in the Department of
Lands and Surveys due to the nature of these activities. Consequently, a close and
continuing process of coordination between the Department of Lands and Surveys and PWD

will be required.

Alternatively, if Government chooses to contain expansion of the Civil Service,
consideration should be given to retaining surveyors and property appraisers from the
private sector or employing contract staff who would be assigned to a task force to

undertake designated MGTP projects.

Other MGTP Impacts - There will be impacts of varying magnitude on other government
functions from the activities associated with implementation of the MGTP. One example Is
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possible impacts on the Legal Department due to a heavy case load from right-of-way

compensation litigations. RCIP and fire protection also could be impacted.

Roads Responsibilities - Governmental functions regarding road design, construction
and maintenance, traffic operations, and transport planning currently are spread through
various Portfolios and Departments. No single member of the Executive Council has alf roads
functions assigned to him; in fact, five of the seven Portfolios have road roles. Government
Departments with discernible road roles include the RCIP, Legal, Judicial, Treasury, Mosquito
Research and Control, Lands and Surveys, Planning, and PWD. Four of these Departments have

major roles, viz: RCIP, Planning, Lands and Surveys and PWD.

Recommendation: PWD should be designated as the principai Government Department
for purposes of traffic engineering, transport planning, read design, road
construction, and road maintenance. With the exception of RCIP, the other Government
Departments should retain their current responsibitities Involving ground transport.

Traffic engineering functions of RCIP should be transferred to PWD,

inter-Departmental Coordination - Other than the official channels through the
Principal  Secretaries, and the unofficial channels maintained by individuals in  the
departments, there are few mechanisms by which inter-departmental coordination regarding

ground transpotrt is mandated or conducted.

Nevertheless, a substantial amount of inter-departmental coordination has been achieved
during the process of performing the MGTP Study. The most visible element in this mutual
cooperation process is the MGTP Steering Committee. Less visible is the cooperation which has
occurred through direct participation of individual members of the Steering Commiltee and
members of their respective departments in connection with specific aspects of the study.
Certainly, this has been a very productive approach to ground transport matters. Benefits
have accrued to each department through a more thorough appreciation of such matters and the
nuances which must be recognised when certain actions, policies, laws and programmes are
undertaken.  This effot demonstrates that close cooperation can be achieved without the

necessity for official mandates and bureaucratic processes.
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Recommendation: The concept embodied in the MGTP Steering Committee should be

cartied forward during the plan implementation phase. implementation of the MGTP
should be coordinated by the Steering Committee. While less frequent meetings will be
required, the various departments should attempt to discuss ground transport matters

of mutual concern at least every several months.

OTHER LEGISLATION MATTERS

In addition to the various legislation recommendations presented previously in this

chapter, there are two other matters that should be presented.

Developments Without Adequate Access to the Road System - Throughout the tstands,
there are many land parcels which are "marginally land locked', their access to the public

road system consisting only of access easements recorded as rights-of-way during the cadastral
survey process. These easements across other land parcels to the public road system were
based on the existence of paths and trails at the time of the cadastral survey. Typically,

they constitute “rights-of-way" of about 12 feet in width.

The Planning Department has received legal advice that development authority can not be
withheld from the owners of "marginally land locked" parcels even though access to such
parcels is quite limited. Consequently, there are many instances throughout the Islands where
interior land parcels have been subdivided and residential development has occurred. Streets
of approved widths have been built within these subdivisions but they terminate at the
boundary of the original land parcel. Discontinuities in the road system occur across the
abutting properties in those instances where the owners of such properties have chosen not 1o

develop them.

Recommendation: Distinctions need to be made between developments on “marginally
land locked" parcels which already have occurred and those where development could
occur In the future If current legistation remains unchanged. In the case where
development has already occurred, there appears to be little that can be done without
violating the rights of the owners of those properties which separate the development
parcels from the existing road system. So long as their propertiles remain
undeveloped, these property owners should not be required to provide additional access
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rights over and above those already required. However, at such time as the property
owners elect to develop their land, there should be a requirement that the development
plan include a reasonable connection between the interior parcel's roads and the
remainder of the public road system. This connection should be constructed to

standards adopted pursuant to recommendations made herein.

Existing legislation should be modified so that further development of this type will
not be permitted. The rights of each property owner under current conditions should
be retained except that owners of "marginally land locked" parcels should no longer
have the right to develop subdivisions which have substandard access to the public
road system. |If the owners of "marginally land locked" parcels can make arrangements
with the other land owners so that an access road of acceptable standards is inciuded
in the development proposal, then the Central Planning Authority should be empowered

to grant development approval if it deems this to be appropriate.

Not withstanding the above, a land owner wishing to construct a single-family
residence on a “"marginally fand locked” parcel should be permitted to do so if he

complies with all other requirerments.

Jort Liabilty - In certain jurisdictions abroad, Government can be placed in
significant financial liability in connectlon with road accidents. This is particularly true
under the legal systems adopted by many of the state governments in the U.S. Tort liability
becomes accentuated in those circumstances where road standards have been adopted officially
since all roads are not built to or maintained at such standards. Also, the litigious
situation in the U.S has intensified in recent years, increasing the exposure of road

autharities to lawsuits in connection with road accidents.

Discussions with Government officers in Cayman lIslands indicates that this is not a matter
of great concern at present. In par, this Is due to the adoption of British Law as the model
for Caymanian Law.  Additionally, it is reflective of the culture and traditions of the

Caymanian people who do not readily resort to litigation.

Recommendation: Although tort liability is not a current concern, Government
should reassess the matter if conditions begin to change materially, thereby causing

increased exposure to tort litigation.
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APPENDIX A

ECONOMIC COSTS

This appendix is divided into two parts. The first develops average vehicle
operating costs per mile for a range of typlcal Cayman Islands vehicles, for
use in estimating the benefits of proposed transportation improvements. The
second section develops similar average costs related to passenger time, truck

cargo inventory time and accidents, for use in the same benefit estimation.

VEHICLE OPERATING COSTS

This part of the chapter develops hybrid vehicles whose characteristics
approximate those of the istands current fleet, together with their associated
average per mile vehicle operating costs (VOC). The categories of vehicles
included are the passenger car, rental car, taxi, light truck, heavy truck and
bus. As indicated earier, individual vehicle VOC developed in this porion of
the report wil be used later in the estimation of benefits to be derived from

proposed improvements in the transportation system.

Vehicle Fleet Size and Composition - The growth in vehicle numbers between

1970 and 1986 Is shown by Table A-1. Unfortunately, data on the earlier years
are sketchy. The figures shown are for vehicles "inspected and passed as
suitable for operation” by police inspectors. This is a different criterion
from vehicles ‘"registered", since it indicates an active vehicle. For example,
there are a significantly greater number of wvehicles stlll registered than are
Inspected, every year. Due to the salt corrosion factor, it would appear that
a high proportion of these excess vehicles have been junked. This situation
could be corrected by a computer crosscheck of vehicle chassis numbers against

licence plate numbers. Regulations, which require that an owner clear the



TABLE 4-1 :
VERICLES INSPECTED AND PASSED
CAYHAN ISLANDS
(SELECTED YEARS 1970-86)

AVG ANNUAL GROWTH RATES

LINE  VEHICLE IYPEI) 1970 1875 1980 1985 1986 1975-80 1980-86
(2)
1 MOTOK CAR 1668 3208 3890 6643 717D 3.93 10.74
2 TRUCKS 560 860 1346 149 8.9 9.65
3 RENIAL CARS 320 300 676 §68 743 17.63 139
4 IAXIS 17 119 112 103 0.34 -2.38
5  SPECIAL VEHICLES 97 114 220 285 3.28 14.30
6  BUSES 44 127 . 138 23.75
7 WOTOKCYCLES
8 KENTAL 125 324 442 23.43
9 FRIVATE Ky} 177 229 34.34
10 IRAILERS 67 109
TOTAL 1962 4262 5867 9650 10709 .50 10.5%

1. Figures represent vehicles inspected and passed annually,
pased upon data fros Folice Traffic Department,
Cayman Islands Governkent.

2. Trucks nol shown




record when he abandons or other-wise disposes of a vehicle, are not being
observed. It is understood that this purification of vehicle records is on the

Police agenda.

In any event, Table A-1 indicates that there were only 1898 vehicles In 1970
compared to 10,709 in 1986, an increase of 536 percent during the period.
Average annual growth rates are shown for the periods 1975-1980 and 1980-1986.
A heavy growth (18 percent per year) in rental cars is evident during the first
period. Taxis decreased in number in both periods. All categorles of vehicle
evidenced spirited growth during the second period, except for rental cars and
taxis. Rental car growth appears to have flattened out, and the number of
taxis continues to decline, although the total capacity of the fleet may have
increased due to use of minlbuses as taxis. Particularly heavy growth is shown
in buses and motorcycles. As indicated, the smaller buses are now being used

for taxis.

Overall average annual growth rates for vehicles were 6.50 percent for 1975-80
and 10.55 percent for 1980-1986. The Implications of such high vehicle growth
rates as far as traffic congestion on the limited Grand Cayman road network is

concerned, are obvious.

Table A-2 shows each vehicle type as a percent of total vehicles during the
year involved. For example, trucks made up & higher proportion of total
vehicles in 1980 than in 1986, and the same held true for rental cars. Taxis
have declined in percentage of the overall as well as absolutely in number.
Significant reductions in proportions of other vehicles were not evident during

the year indicated.

Vehicle Distribution - Due to the restricted road network, it would appear
that the proportions of vehicles by type on roads in the study area should be

similar to those in the national vehicle fleet.
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TABLE A-2

YEHICLES INSPECIED AMD PASSED EY PERCENT OF TOTAL
CAYHAN ISLANDS
(SELECTED YEARS 1970-85)

BY PERCENT OF TOIAL

LINE  VEHICLE IYPél) 1970 1975 1980 1985 1986
1 HOY0K CAR $3.98 74,92 66.30 6B.62 66.%
2 IRUCKS 13.08  14.66 1é.89 13.96
3 REWIAL CARS 16.02  7.00 11,52 .89 6.94
4 THXIS 2.7 203 L1609
% SPECIAL VEHICLES 226 1.9 2,27 2,3%
&  HIJSEL 0,79 1.3l 1.48
7 MDTORCYCLES
d KENTAL 213 3.3 418
9 PRIVATE 0.67 L& 214

10 IRAILEES ¢.69 105

T0TAL 106,00 100.00 106.0¢ 100.00 100.00

1. Eased upon Table -1




However, a survey of 8700 vehicles at eight traffic points in the George Town
area on August 27 and 28, 1987 indicated a different distribution of vehicles.

PERCENT OF VEHICLE FLEET

VEHICLE TYPE Cayman Study Area
Motor Car 66.96 59.15
Rental Car 6.94 6.13
Trucks 13.96 20.10
Taxi’'s 0.96 3.28
Buses 1.48 4.05
Motorcycles/Other 8.70 _7.29

Tota! 100.00 100.00

The mix shown is higher in proportions of trucks, taxis and buses than in the
national vehicle fleet mix. This Is what would be expected of the George Town

area, which is the major logistics and population centre in the Islands.

Vehicle Characteristics - In developing typical vehicles for the vehicle

operating cost exercise, it is necessary to evaluate the characteristics of the
present vehicle fleet and to make assumptions as to the probable future fleet
composition.  In considering vehicle characteristics, make and model are of
significance, as well as numbers, since the object is to develop hybrid
vehicles which will adequately represent the wide range of vehicles in the
present fleet. The basic source of vehicle data used for developing typical

vehicle was records of the Royal Cayman Islands Police.
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Private_Cars - A five percent sample was taken from the current Police
all-vehicle computer printout. The sample was then reduced to 345 vehicles by
deleting vehicles other than cars plus passenger cars older than 1980. This
weeding out of vehicles was necessary for several reasons. First, the list
contained considerably more vehicles than the total (10,708) which was
registered and Inspected in 1986. The seven -year cutoff was selected because
a survey of local passenger car dealers and operators indicates that this was
the maximum useful life which could be expected from an Islands vehicle, due to
salt corrosion. The average number of cylinders per vehicle for the 345 cars
in the sample was 4.7. A study of fifteen of the better selling passenger cars
available on the local market (thirteen 4-cylinder and two 3-cylinder)
indicated that the average number of cubic centimeters per cylinder was around
411. The engine capacity of the typical passenger car was then calculated at
1931 cc{4.7 cylinders x 411 cc/cylinder). This estimate considers two separate
factors, presence of larger vehicles in the overall fleet (4.7 cylinders} and
the smaller cylinders in 4 cylinder engine (411 cc/cylinder). It is
conservative because there are a considerable number of 6 cyiinder autos in the
inventory {e.g., the Ford Taurus at 3000 c¢c)} plus some 8 cylinder cars.
However, according to the records, the passenger car fleet is principally 4
cylinder, and there is a long-time trend in automobile manufacturing towards
smaller and more efficient engines. A study of 16 of the better selling motor
car models on the islands market indicated an average vehicle weight of 2158
Ibs.

Rental Cars - Police registration records indicate a population of 743
rental cars in 1986. Operator interviews and observations indicate that these
are predominantly three and four cylinder vehicles. A composite rental car
vehicle of 1395 cc engine capacity and total weight of 2100 Ibs was therefore
developed, based upon avallable data.
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Taxis - In 1986, there were 103 taxis registered and inspected in the
Caymans. A 13 percent sample revealed a predominance of large U.S. cars
(including station wagons), averaging 5.7 cylinders per wvehicle. These cars
are generally Imported second-hand from the States. However, between 1980 and
1986, the number of second-hand cars imported dropped from 865 to 237, a
decline of 365 percent. Interviews with taxi operators also indicated that the
trend now is towards the use of 4-cylinder minibuses which have a capacity of
up to 14 passengers. Although more expensive, these vehicles permit the
operator to handle a variety of passengers, and are economical to operate. A
composite vehicle was therefore made up from a larger American car and a
minibus with a 2280 cc capacity engine and a total wight of 3305 lbs. A
reduced number of large used American cars will probably continue to be
imported for use as taxis simply because they are so much cheaper than the

vans.

Light Trucks - The bulk (88 percent) of the 1485 trucks on the islands do
not not exceed one ton in empty (also called kerb or tare) weight. Another 6
percent are in the 1 to 3 ton category. The great majority of the Islands
trucks (94 percent) is therefore in the light truck category, defined for the
purposes of this study as goods carriers having a total weight of 3 tons or
less. A 10 percent sample of the 1 ton and below trucks indicated that four
manufacturers {Toyata, Ford, Mitsubishi and Chevrolet) accounted for 86 percent
of the total.

A further 10 percent sample of trucks up to 3 tons indicated that 77 percent of
those on-hand were made by Ford. A composite light truck was developed based
upon pickup_(and up to 3 ton trucks) characteristics. This vehicle has an
engine capacity of 2115 cc and a total weight of 2514 ibs. with a gasoline

engine.

_Heavy Trucks - These vehicles (all over 3 tons), constitute less than one
percent of the islands vehicle fleet. In 1986, they were split almost equally

between the up to 5 ton and over 5 ton categories. A hybrid vehicle was



therefore developed from typical vehicles In the 5 ton classifications, with an
engine capacity of 7768 cc and a tare weight of 10,000 Ibs. This selection was
based on the assumption that the 5 ton (tare) classification would represent a -
good average, since the fleet was divided equally above and bslow that weight
category. Special vehicles which also made up less than one percent of total

vehicles were included in this category.

As an aside it appears that most heavy trucks (some used) are purchased
individually in the U.S. by the operator instead of through local dealers.
Many old units are still in operation, e.g., one trucker indicated that he was

stilfi running a 1954 model having replaced the salt-corroded cab several times.

Buses - In making up a typical bus, a representative minibus was developed,

then a larger bus, and the two were then combined into a hybrid bus vehicle.

* Minibus - a minibus is defined here as a passenger carrying vehicle of 20
persons capacity or less. This classification is compatible with the
vehicle registration scheme, which includes bus categories for up to 10,
20 and 30 passengers, plus an "over 30" classification. The 20 passenger
bus number is operated on the town bus runs. There were only 112 buses
of this classification registered in 1986; seven buses of up to 10
passenger capacity and 105 of up to 20 passenger capacity. A five
percent sample of Police registration data on these vehicles indicated a
heavy concentration of Japanese models. A vehicle of 1967 cc engine
capacity and empty weight of 3600 Ibs was selected as representative of

the minibus category for this study.
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* Larger Bus - Passenger carrying vehicles of over 20 capacity are
classified as buses, for the purposes of this study. In 1986, there
were only 46 of these vehicles registered, or 0.43 percent of the total
buses recorded. Aiter deletion of vehicles purchased before 1980, a 13
percent sample from Police records turned Iinto a four percent sample,
with an evident concentration in Japanese models. A typical bus with a
3300 cc engine and 6000 Ib total weight was selected as representative

of this vehicle category.

* Hybrid Bus - a hybrid vehicle was then made up from the two vehicles
whose characteristics have been described, based on the present
distribution of wvehicles in the fleet {71 percent are 20 passengers and
below and 29 percent are above 20 passengers). This hybrid vehicle
which has an engine capacity of 2354 cc and a total weight of 4296 Ibs

is referred to subsequently simply as a bus.

* Motorcycles - The engine capacity of motorcycles currently imported onto
the Islands is limited to 90 cc, although there are a few older models
with larger engines stil on hand. As indicated earlier wvehicle
operating costs are not ordinarily estimated for these vehicles,
because the average operating cost per mile is too small to generate

significant benefits.

in summary, the vehicle characteristics are summarised on Table A-3. As
indicated, these characteristics were developed through interviews with local
automobile dealers, as well as from annual Police records on vehicles
inspected. Models of vehicles considered included 18 different passenger cars,
two taxis, three motorcyles, four minibuses/buses and three trucks.



TARLE A-3
TYPICAL VEHICLES
CAYRAN ISLANDS

AVERAGE WEIGHT

ENGINE
LINE  VEHICLE TYPE CAPACITY TARE GROSS
{ec) (ibs)

1 PRIVAIE CAk 1932 2158 -
2 RENTAL CAR 1395 2110 -
3 TAXIS 2280 3305 4685
4 LIGHT TRUCK 2115 2514 4726
5 HEAVY TRUCK ' 7768 10000 26500
6  BUS 2354 4296 7671
7 KOTORCYCLE 0 - -

Source: Sample of vehicles reqistered with Caysan Islands Police
and review of Technical Data on 29 different vehicles

currently sold in the Islands
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Vehicle Licensing/Inspection Fees- There is a wide range of fees charged
for vehicle inspection and licensing, as well as for driver testing and

licensing, as Indicated by the the following:

FEE BASIS AMOUNT (CI$}
Driving Test Fee 25.00
Provisional Licence (Valid for six months) 10.00
Full Licence Group four (Valid for three years) 60.00
Visitors Permit (Valid for six months) 2.40
Annual Vehicle Inspection Fee 10,00
Licence Plates, per pair 10.00
Annual Vehicle Licences

Motorcycle 25.00

Motaorcar 130.00

Taxi 150.00

Rental Car 180.00

Omnibus, Over 30 Passengers 200.00

Truck, over five tons 300.00

Basic VOC Data - The basic data from which the vehicle operating cost v.zs
developed are shown by Table A-4. Costs are shown as financial and economic.
Economic cost is the market price less taxes, import duties and other
transfer.  Several points are notable from this data.  First, rental cars are
smaller than the usual size of passenger cars. The taxi vehicle data shows the
results of the growing use of minibuses on taxis. The heavy trucks, although
few in number are significantly heavier than the light trucks, which are mostly
pickups. The hybrid bus data are skewed towards the minibus, because of this
higher proportion of such buses to total buses operated. Since gasoline and
diesel fuel are sold in Imperial gallons, the cost must be corrected to costs
per U.S. gallon, in order to use the FHWA factors. The corrected (economic)
cost is C1$0.99 for gasoline and CI$0.89 for diesel, as shown.

Depreciable Value - For the purposes of study calculations, the depreciable

value of a vehicle is its economic value, less the economic cost of the tyres

and tubes since wear on these items is calculated separately. Depreciable
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TABLE 4-4
BASIC VOC DATA

TYPE OF VEHICLE

TYPE
LINE ITEM UNIT C0ST (1) Ak RENIAL CAR  TAXI L1(8}  HI(8) BUS
(CI%)

1 NEW VEHICLE (2»  EACH 13 11000 8074 16700 10300 44825 16100
E 8700 7200 13100 g100 35157 12600
2 GASOLINE (31 GAL (&2 4 1.33 1.33 1.33 1.33 1.33
E 1.20 1.20 1.20 1.20 120

3  DIESEL (3)  GAL (4! E 1.20

E 1,07
4  ENGINE OIL 3+ 0T (5] E 2.00 2,00 2,00 2,00 2.8 2.00
E 1.67 1.67 1.67 1.67 1.67 1.67
5 TVRES (2)  EAlH E 50 40 75 62 187 81
42 33 63 92 156 6t
6  MAINT. LABOUE  (2»  HOU: £ 7,30 7.30 7.30 7.50 £.7% 7.3
7 CKIW (2; ~ HOUE H - - 3.1¢ 6.00 7.00 3.00
8 INTERESI {2 PERﬁEHI/TR (6] 13 13 13 13 12 13
9 ANNUAL OVERHEAL (2)  PERCENI/YR (7) 13 14 15 13 15 16

1. F= Financial costsi E= Economic costs
2, Prom Deslers and Vehicle Operators
3, Fros ES50 Standard 0il SA, Lid
4. lsperial Gallon (1.20094 of 3 U.S. gallon). Economic cost of H.8, qallon
would be CI$ 0,99 for gasoline and CI$ 0.89 for diesel
. 5. U.S. Quart
6. Percent of Deprecistle Cott
7. Percent of total other Cost
8, LI= Light Truck} HI= Heavy Iruck

p-12



values for the vehicle categories used In this study are shown by Table A-5.
The Table also includes the items used in developing depreciable value, e.g.

annual and lifetime miles, years of vehicle life, etc.

Average Persons per Vehicle - in order to develop average vehicle passenger
loadings, roadside surveys were conducted on August 27 and 28, 1987, at eight
traffic points in the George Town area. A total of 8700 vehicles were observed
during this survey. The persons-per-vehicle. results are as shown on Table A-5
for all vehicles except the bus, where the survey results were adjusted. Here
the surveys indicated an average loading of 3.53 passengers per bus. Since the
capacity range in these vehicles is from 7 to over 30, these particular survey
results showed that the survey points might have been improperly placed to
catch bus traffic. Accordingly, a separate estimate was made of the probable
average loading of this vehiclee. A composite loading of 17.9 persons was
developed from a combination of the 20-passenger and below and over
20-passengers vehicle, based upon vehicle proportions in the present vehicle
fiest. It was then assumed that half of the trips would be made empty (due to
point pick-up of tourists) and that the bus would be loaded to no more than €0
percent capacity on the average. The result was an average loading of 5.37
persons, which was then adopted. In calculating time benefits for all vehicles

except private/rental cars, the drivers would be omitted.

VOC By Vehicle Type - The remainder of this portion of the report describes

the manner in which vehicle operating costs were developed for each of the six
vehicle involved. Basic reliance has been place upon a recent FHWA (Federal
Highway Administration, U.S. Department of Transportation} publication for
technical costing factors used In the anaiysis(1). This reference (which is

hereafter referred to as " FHWA Factors®) builds upon the pioneering work done

(1) FHWA, Vehicle Operating costs, Fuel Consumption and Pavement Type and
Condition Factors, June 1882,
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TABLE A-9
DEPRECIABLE VEHICLE VALUE

TYPE VEHICLE

NQ. ITEN (1) UNIT CARS KENIAL CAR TAX1 LT HI BUS
1 ANNUAL HILEAGE (2 000 12 37 30 20 17 36
2 VEHICLE LIFE (1) YEARS 7 4 & 7 7 b
3 LIFETIME NILEAGE (N 000 84 148 15¢ 140 119 216
4  AUG PERSONS/VEHICLE  (3)  PEKSONS 1.61 1.6l 1.8% 168 l.32 9,87
5 ECONOKIC VEHICLE COSY Chs 8725 7160 1307¢ 8063 31E7 13590

(LESS TYKES,TUBES)
6  TYRES, EACH (1) CIs 42 33 63 32 156 68
7 NO. TYRES PEE VEHICLE (1) 4 4 4 4 10 4
8 TYRE COSE (1) CI$ 168 132 el 208 1560 72
(LINE & & LINE 7}
% DEPRECIARLE VALUE CIs 8559 7028 12836 7875 32597 12324

(LINE § - LINE &)

(1} Based on Dealer-Operator interviews, Aug.-Sept. 1967.

(2} Statute miles .
(3) Based on Survey of 8750 vehicles in George Jown ares, Avg. 27-28, 1987
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values for the vehicle categories used In this study are shown by Table A-5.
The Table also includes the items used in developing depreciable value, e.g.,

annual and lifetime miles, years of vehicle life, etc.

Average Persons per Vehicle - In order to develop average vehicle passenger
toadings, roadside surveys were conducted on August 27 and 28, 1987, at eight
traffic points in the George Town area. A total of 8700 vehicles were observed
during this survey. The persons-per-vehicle. results are as shown on Table A-5
for all vehicles except the bus, where the survey results were adjusted. Here
the surveys indicated an average loading of 3.53 passengers per bus. Since the
capacity range in these vehicles is from 7 to over 30, these particular survey
results showed that the survey points might have been Impropery placed to
catch bus traffic. Accordingly, a separate estimate was made of the probable
average loading of this vehicle. A composite loading of 17.9 persons was
developed from a combination of the 20-passenger and below and over
20-passengers vehicle, based upon vehicle proportions in the present vehicle
fleet. It was then assumed that half of the trips would be made empty (due to
point pick-up of tourists) and that the bus would be loaded to no more than 60
percent capacity on the average. The result was an average loading of 5.37
persons, which was then adopted. In calculating time benefits for all vehicles

except private/rental cars, the drivers wotild be omitted.

VOC By Vehicle Type - The remainder of this portion of the report describes
the manner in which vehicle operating costs were developed for each of the six
vehicle involved. Basic reliance has been place upon a recent FHWA (Federal
Highway Administration, U.S. Department of Transportation) publication for
technical costing factors used in the analyslsm. This reference (which Is
hereafter referred to as " FHWA Factors®) builds upon the pioneering work done

(1} FHWA, Vehicle Operating costs, Fuel Consumption and Pavement Type and

Condition Factors, June 1982,
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TABLE A-3
DEPRECIABLE VEHICLE VALUE

TYPE VEHICLE

NO. IIEK-(I) UNIT CARS KENTAL CAR  TAXI L1 HT BUS
1 ANRUAL HILEAGE (2} 000 12 kY 30 20 17 36
2 VEHICLE LIFE {1 YEARS 7 4 5 7 7 6
3 LIFETIME HILEAGE (h Q00 B4 148 150 140 119 216
4  AYG PERGDNS/VEHICLE  (3)  PERSONS 1,6l 1.6] 1.BS 1.68 1,32 9.3%
5  ECONOKIC VEHICLE COSI Lh 8729 7166 1367¢ 8083 35157 12556
(LESS TYRES,TURES)

& TYRES, EACH n Cls 42 33 62 52 156 b

7 NO. TYRES PER VEHICLE (1) 4 4 4 4 19 4

& TYRE LOST (h Cls 166 132 252 208 1560 372
(LINE & &% LINE 7

5  DEPRECIABRLE VALUE Cls 8559 2028 12838 7675 32557 12324
(LINE § - LINE 8)

(1) Rased on Dealer-Operastor interviews, fug.-Sept. 1967.

{2) Statute miles )
(3) Based on Survey of 8750 vehicles in George Town area, fuy. 27-28, 1987
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by analysts such as Winfrey(z) and de Weille(3), and improves upon the
later works such as the AASHTO Red Book(4). Due to Islands topography,
factors for paved tangent roads are used in all cases. Reliance was placed
upon de Weille(a) for interest cost factors, since these were not included in
the flow of FHWA reference data. Costs were calculated in increments of five

miles per hour {(mph) from & to 50 mph.

Consumption Factors - The basic FHWA consumption factors upon which the VOC
calculations are based are shown in Tables A-6 through A-8. These factors are
expressed in terms of usage per 1000 miles, for convenience. If stated on a

per mile basis, these factors would represent very small quantities.

Basic  Test Vehicle Characteristics - Table A9 indicates the
characteristics of the FHWA test vehicles which are considered most compatible

to the three hybrid study vehicles.

The following discussion covers the development of VOC for each typical vehicle
which has been selected. in this process, the FHWA consumption factors were
adjusted as necessary, based upon differences between the FHWA vehicle
characteristics shown, and those indicated by typical study vehicles in Table
A-3.

(2) BRobley Winfrey , Economic Analysis of Highways, 1968, International
Textbook Co., Scraton, PA, U.S.A.

(8} Jan de Weil, Quantification of Road User Savings, World Bank Occasional
Paper No. 2, IBRD, 1966.

(4) American Association of State Highway and Transportation Officials, A

Manuai on User Benefit Analysis of Highway and Bus - Transit Improvement
- 1977, 1979, AASHTO, Washington, D.C.
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TABLE A-b
COMSUMPTION EACTOKS
{PRIVATE/RENTAL CARS)

(1)
USE PER 1000 STATUIE NILES

SPEED  FUEL (20 OIL (3) TYRES (4) DEPREC (5}  MAINT (6)  INIEREST (7)
(KPH)  (GALLONS)  (QIS) (X WEAR) (% DEP VALUE) (X AVG COST) (X DEP VALUE)

3 67 3.8 0.06 1.59 46.7 1.620
10 64 2.4 0.07 134 47.7 1,350
15 w0 1.8 .08 1.20 45,2 1.104
20 36 1.6 0.10 1.10 51.3 0.832
2% 4.5 1.3 0.12 1.02 54.3 0.672
30 27 1.4 0.14 0.95 57.3 0.560
3% 24 1.4 .l ¢.90 60.6 0.480
L] 24 1.4 0.23 0.8% 63.9 0.416
45 24.8 1.4 0.29 0.82 67.9 0.363
W0 23.9 1.3 0.37 ¢.79 1.2 0.336

(1) At Constant speed, zero grade.

(2) EHWA VOC Factors, p3. B-2, Data in U.S. gallons,
{3) Ibid., py. B-10, Data in U.S, quarts,

(4) Ibid., py. B-18.

(5) Ibid., py. B-34. -

(6) Ibldl' pg- 3'26.
(7) 1. De Weill, Ouantification of Koad User Savings, IBRD, 1970, pg.22.
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TAKLE A-7
CONSUMFTION FACTORS
{TAXIS/LIGHT TRUCKS/BUSES)

(H

USE PER 1000 STAIUTE KILES

SPEED  FUEL (2)  OIi (3) TYRES (4) DEFREC (5] BAINT (&) INTEREST (7)

(KPH)  (GALLON:)  (QT3) - (X WERK) (X DEP VALUE) (X DEP VALUE) (X DEP VALUE)
] .4 2.8 0.08 1.22 46.9 2,106
10 59.4 2.4 0.08 1.03 47.8 1,736
e 40 l.c .08 0.93 45.4 1.435
20 36.7 e 0.11 0.85 51.6 1.082
i 3.0 1.5 0.13 0.7% 54.4 0.874
30 3 1.4 (.1 0.73 97.4 0.728
33 - Y 020 .68 60.6 0.624
40 3.0 1.4 0.2 0.62 84.0 0.541
45 4u.2 1.4 ¢.32 .61 87.6 0.47¢
50 43.¢ 1.4 0.41 0.59 71.3 0.437

{1) Ab constant speed, zero arade.

(2) EHWA VO Factcrs, pa. B-3. Data in U.S. gallons,

{3) ibid., pa. B-11.
(4) Itag,, ps. B-1%.
(5} Ibid,, pa, B-34,
(6} Ibid,, ps. E-27.
{7) 1. D¢ Weille, Quantification of Koad User
Saving:, IBEL, 1970, p3.22.



TABLE A-8

CONSUKPTION EACTORS

(HEAVY TRUCKS)

USE PER 1000 STATUIE NILES (1)

SPEED  EUEL (2) OIL (3) TIYRES (4) DEPREC (5} MAINT (6) INTEREST (7)

(KPH)  (GALLONS)  (QI5) (X WORW) (X DEP VALUE) (X &VG COST) (X DEP VALUE)
3 236.0 9.60 0.1¢ 0.74 6.1 1.5%9
Y 217.0 6.20 0.11 0.59 7.1 1.338
15 196.0 4.9¢ ¢.13 0.50 5.2 1,082
20 179.0 4.40 0.13 0.44 49.7 0.81!
23 168.70 4.10 ¢.18 0.40 S1.4 0.643
3¢ 136.¢ 3.80 0.21 0.37 93.4 0.54]
35 155.¢ 3,60 0.2 0.34 95,7 0.458
40 NG 3.40 ¢.29 0.33 98,5 0.399
45 145.0 3.10 0.34 0.31 61.7 0.3
30 149.¢ 3.00 0.40 0.30 63.4 0.333

{1) AL constant speed, zero grade.
(2) EHWA VOC Factors, p3. E-7.

(3} Ibid., p3. B-15.
{4) Ibid,; pa. E-23,
(§) Ibid., py. ¥-34.
{6) Ibid., Fg. E-31.
(7) J. De Weille, Quantification of Road User Savings, IBRB, 1970, pg. 22,
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FHWA TEST VEHICLES VS STUDY VEHICLES

th
VEHICLE CHARARCTERISTICS URIT

TRELE A-9
VEHICLE CHARACIERISTICS

FHWA VEH. A

Fhdh VEH, B

FitWA VEH,

SIUDY VEHICLES

PRIVATE/RENTAL CAR

TAXI/BUS/LY TRUCH

HEAVY TRUCK

ENGINE CAPACIIY e
TARE WEIGHY 1bs
LOADER {GROSS) WEIGHI ibs
NG. AXLES EACH
NO. CYLINDER: E#LH

BODY STVLE -

EUEL -

Source: FHWA YOC Factors, pe.i.

1967
250¢
2600
2
4
SEDAN

GASOL IKE

4-19

37?0.
3500
3800
2
6
SEDAK

GASOLINE

8548
15000
3%00¢

3
8
FLATBED

DIESEL



Private Cars - The basic test FHWA vehicle in the category was a 4-cylinder
subcompact. The fuel consumption factors were reduced by two percent, to
account for the difference in engine size between the FHWA vehicle (1967 cc)
and the study vehicle (1932 cc). No increase in the oil consumption factor was
made, based upon a comparison of factors for different size vehicles. Since
the total welght of the FHWA vehicle was greater than that of the study vehicle
(2580 1bs, vs. 2158 Ibs). the tyre user factors were reduced to 86 percent of
ks value. Maintenance factors (percentages applied against average cost per
1000 miles) were reduced by 1.34 percent to account for the difference between
the size of engine in the hybrid vehicle (1932 cc) and the FHWA test vehicle
(1967 cc). The actual difference in size is two percent, but only 67 percent
of the difference was taken, since the difference In size would be only partly
reflected In  maintenance. Depreciation was calculated by dividing the
depreciable values ($8559) by the lifetime mileage (84,000 miles) times 1000,
in order to obtain an estimate of depreciation expenses per thousand miles, and
FHWA factors were used. Interest costs were developed from De Weille's

factors, as varying percentages of depreciable vehicle value.

Interest cost is different from depreciation cost; the former is the cost of
the capital invested. In other words, if the automobile user had to borrow the
money to buy the vehicle, what would he be charged? Overhead cost for a
private car is principally insurance, without which the user could neither
borrow the money to buy it, nor operate it after purchase. Estimates in this
area are tentalive, because the annual premium for an individual vehicle is
based on a variety of factors, e.g, the age and claims record of the driver
and the make , model and price of the car. There was no concencus among those
interviewed as to what an annual average cost would be for a passenger car,
but 13 percent of total average user cost appeared to be reasonable. Private
car VOC per mile, developed from the factors discussed above are shown on Table
A-10. Where three zeroes are shown as the cost for a component, this just
means that the cost of that input was less than Ci$0.01 at that speed, and that

the actual cost was still carried in the computer calculations.
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JABLE

A-10

VERICLE OPERATING COSIS
PRIVATE CARS

(PEK KILE)
KpH BUEL  EWGINE TYKES  DEPREC SUBTOTAL WAINT  INTERESY SUBIOTAL OVEKHEAD TOTAL
olL
o 5007 $0.01 8001  $0.14 8022 $0.10 80,00 8032 $0.04 $0.36
10 $0.06 $0.00  $0.01  SC1 $0.19  $0.09  $0.00  $0.29 . $0.04  $0.32
15 $0.05  $0.00  $0.01 8010 80,17 40,08 80,00 802 $0.03  $0.28
a0 0.0 $0,00 8001 $0.09 015 $0.08  $0.00 8022 $0.03 $0.25
se 4003 SO0 $0.0T $0.05 8004 40,07 4000 80.21 $0.03  $6.24
30 80,05 40,00 8000 $0.00 8013 8008 40,00 $0.21 #0.03 $0.23
1c 80,00 $0.00 86,67 $E0E $0.13 #0058 $0.00 80.21 $0.03  $0.22
0 $0.05 $0.00 0,05 $0.07  $0.]3 008 $0.00  $0.22 0,03 $0.Z3
80,00 $0.00 8004 $0.07 S04 $0.09 80,00 $0.23  $0.03 $0.2
S0 80,07 006 80,05 80,07 $05 8001 8000 #0.25 $0.03 $0.29
HGTE Study



multiplied by vehicle depreciable value ($7875) to get depreciation costs.  Again, these
factors were not adjusted because they are based on depreclable value, which varies with
vehicle size, and they are already in per 1000 mile terms. Maintenance factors (applied
against total average VOC expense) were decreased by 29 percent or two-thirds of the
percentage difference in size between the engines in the two vehicles. Interest costs were
developed from De Weille’s factors, as varying annual percentage of depreciable vehicle
values. Overhead was taken at 15 percent of the remainder of VOC. Table A-14 shows light
truck VOC developed as outlined above. '

Heavy Trucks - The hybrid heavy truck developed for the study had a 7768cc engine and a
tare weight of 10,000 Ibs. FHWA fuel consumption factors were increased by 16 percent to
account for the fact that the study vehicle engine was larger than that of the FHWA test
vehicle (6548cc). However, tyre wear factors were decreased by 33 percent, to account for the
heavier FHWA test truck (15,000 Ibs). Depreciation factors were applied to the depreciable
value of the study wvehicle ($33,597) without adjustment. As indicated previously, since the
results of using these factors are proportionate to the costs (which vary with vehicle size),
adjustment was not considered necessary. Maintenance factors (applied against average VOC per
1000 miles) were increased by 11 percent, two-hirds of the percentage difference in size
between the engines of the FHWA test and study hybrid vehicles. interest costs were developed
on varying annual percentages of depreciable vehicle cost, based upon De Weille’s factors.
Overhead cost was taken at 15 percent of the remainder of the VOC, all of which would be in
per 1000 mile terms. The results of the VOC development calculations indicated above are
listed in Table A-15.

Buses - The hybrid vehicle developed in the bus category had a 2354cc engine and a total
weight of 4296 Ibs. As Indicated earier, its characteristics were skewed toward the minibus,
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VEHICLE OPERATING COSIS

IABLE 4-14

LIGHT

TRUCKS

($PER RILE)

KPR FUEL gﬁg!ﬁi TYRES  DEPKEC SUBIOTAL MAINT CKEW COST INTEREST SUBTOIAL OVERHEAD TOIAL

S $0.03  $0.01  $0.00  $0,10  $0.14  $0.05  #1.19  $0.00  #1.37  #0.21 817
10 $0.05  $0.00  $0.00  $0.08  $0.12  $0.04 0,39  $0.00  $0.75  $0.11  $0.E7
15 40,03 80,00 40,00 $0.07  $6,10  $0.04  $0.40  $0.00 .$0.54 $0.08 80,62
500 $0.02  $G.00 80,00 $0.07 80,09 80,03 40,30 $0.00  #0.42  $0.05 40,47

S 40,07 30,00 $0.0C  $0.06 0,09 $0,03  $0.24 80,00 $0.36  $0.0C $0.41
20 $0.07 40,00 $G.0C 86,05 $0.06  $0.03  $0.2¢ 80,00 40,31 $0.00  40.3C
95 40,07 $0.00 $0.00 80,05 $0.0E 80,02 8C.17 80,00 $0.28  #0.04  $0.32
AC 80,02 $G.Gv sGLOE #0.05 $0.05 $0.03 $G.15 #0.00 $0.26 #0.04 $G.3D
45 46,02 80,00 #G.07 8GL0T $UL0E 80,04 $0.13  #0,06  #0.24  $0.04 80,28
50 $0.03  $0.00 0,00 8G.05  $0.0E $0.04 80,12 #0.00 80,23 #0.03 80TV

Spurce: MGTF Stud,



TABLE A-15
VEHICLE OPERATING COSTS
HEAVY TRUCKS

($PEK HILE)

KPH  EHEL ENGINE IYRES  DEPREC SUBTOTAL MAINT CREW COST INTEREST SUBIOIAL OVERHEAD I0TAL
0iL

S 40,18 $0.02  $0.00  $0.25 40,44  $0.23 4119 $0.00 #1.86 40,28  $2.14
10 $0.16  $0.01  $0.00  $0.20 40,37  $0,20  $0.53  #0.00  #1.10 $0.17 4127
15 $0.15  $0.01  $0.00  $0,17  $0.33  $0.18  $0.40  $0.00  $0.90  $0.13  $1.03
20 $0.13 80,00 $0.00  $0.15  $0,29  $0.16  $0.30 40,00  $0.75  $0.11  $0.80
25 40,13 $0.01 80,00 $0.1% 80,27 $0.15  40.24  $0.00 40,66  $0.10  $0.76
30 $0,12  $0.01 80,00 $0.12  $0.25  $0,15  $0.20  $0.00  $0.60  $0.09  $0.69
35 $6.11 80,01 $G.01 80,11 $0.24  $C.15 80,17 #0.00  80.56 40,08 $0.64
40 80,11 $0.01 40,00 #0.31 $0.23  $0.195  $0.15  $0.00  $0.54  $0.08  $0.02
45 $0,01 40,01 $0.01 0,10 $0,23  $0.16 40,13 $0.00  $0.,51 40,08 #0.59

50 $0.11  $0.01  #0.00 0,10 40,23  $0.16  $0.12  #0.00  $0.01  #0.08  $0.55%

Source! KGIF Study
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due to the high proportion of these vehicles in the fleet. Gas consumption
factors were reduced by 38 percent, to account for the difference between the
size of the hybrid vehicle's engine and that of the FHWA test vehicle
{3770cc). For reasons indicated earlier, engine oll consumption factors were
not adjusted. Tyre wear factors were Increased by 19 percent to account for
the heavier hybrid vehicle (4296 ibs vs. 3500 Ibs. for the FHWA test vehicle).
Depreciation factors were used without adjustment, and were multiplied times
the depreciable vehicle value ($12,324). These factors were already in terms
of cost per 1000 miles of operation. Maintenance factors (applied against
average VOC per 1000 miles) were decreased by 25 percent or ’two-thirds of the
percentage difference in size between the engine of the FHWA test vehicle and
that of the hybrid wvehicle developed for the study.  Interest costs were
developed on varying annual percentages of depreciable vehicle value, based
upon De Weille’s factors. Overhead, which is high in bus operations, was taken
at 18 percent of the total other VOC. Table A-16 shows bus VOC, developed as

outlined above.

Running Costs- Table A-17 summarises the vehicle operating (running) costs
which have been developed during this study. These costs will serve as inputs
to the computer program which is used to develop benefits from proposed
transportation improvements.  While the costs shown are for level, paved,
tangent roads, the characteristics of the actual roads are also input to the
model, which then allows for differences such as grades or curves In the
alignment. Further, the model estimates congestion costs where road capacities

are taxed or exceeded.

idiing Costs - Congestion costs include the costs of idling and speed cycle
changes. In addition to vehicle running costs, which have been summarised in
the foregoing, the FHWA model (HIAP - Highway Investment Analysis Package)
which will be used in calculating benefits from proposed transportation
projects also requires inputs of unit idling and speed cycle change costs, in

order to estimate congestion effects.
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TABLE A-

16

VEHICLE QPERATING COSIS

BUSES
($PER HILE)
NPH  FUEL SﬁEINE TYRES  DEPREC SUBIOTAL WAINT CREW COST INTERESY SUBTOTAL OVERHEAD I0TAL

5 4003 $0.01  $0.00  $0.13  $0.19 40,07 4151 $0.00 4177 4032 $2.09
10 $0.03  $0.00  $0.00  $0.13  $0.16 0,06 $0.76  $0.00 $0.98 40,18 4l.16
15 $0.03  $0.00  $0.00  $0.11 40,15  0.05  $0.50  $0.00  $0.70  $0.13  $0.83
200 #$0.02  $0.00  $0.00 80,10 40,13 #0.05  $0.38  $0.00  $0.36  #0.10  #0.66
25 40,02 $0.00 80,00 $0.09 | $0.12  $0.05 40,30 $0.00 #0447 $0.08 #0533
30 80,02 $0.00  $0,0C 40,09 $0.12 40,03 4025  $0.00  $0.42  $0.08  $0.4%
35 $0.02 40,00 $0.0C  $0.08 80,11 $G.05  $0.21 40,00 $0.37  #0.07  $0.44
46 $0.02  $0.00  $0.00 80,08 $0.10  $0.03  $0.19  $0.00  $0.32  $0.06  $0.40
45  $0.02  $0,00  $0.00  $0.08  $0.10  $0.05  €0.16 40,00 40,32  $0.00  $0.3€
50 $0.03 40,00 86,00 0,07  $0.10  $0.05  $0.15  $0,00  $G.31  $0.06  $0.30

Source: KGTP Study
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TABLE 4-17
SUNMARY-STUDY VEHICLE VOC

PASSENGER CAK

KPH  PRIVATE KENTAL TAXI LI TRK HVY IRK  BUS

(CI$ per mile)

5 0.3  G.28  2.06 LS 204 2.09
10 0.32 025 1.5 0.87 L2 L6’
15 0.28 0.2 0.8 062 1,03 0.83
2 035 0,20 0.6 0.49 0.8 0.66

g 0,24 019 0.5 0.4l 0.7 0.55
30 0.2: 0.8 0.5 0,36 0.69 0,49
3 0.23 0.9 0.4 032 064 0.4
46 025 0.9 0.1 0,30 0.62 0,40
45 0.2 6.2 0.3 028 059 0.38
50 0.2 0.2 0.3 0,27 058 0.3

Source: MGIF Study
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The development of idling costs is shown by Table A-18. Ratlos were calculated
between idling and running costs (the latter at 30 mph) for a 4000 Ib US.
automobile and a single unit truck. As shown by Table A-18, all study vehicles
were considered as most comparable to the 4000 tb automobile except the heavy
truck, which was compared to the 12,000 ib U.S. truck. These ratics were then
multiplied by the VOC at 30 mph for study vehicles, with and without wages
included, in order to get idling costs for each type of vehicle.

Speed Cycle Change Costs - While during any particular trip, motor vehicle
running costs and travel time are affected by changes in speed, the total
effect depends upon the number of such changes which are made and the range of

miles in such changes. The HIAP mode! calculates the total cost of excess
speed change cycles for a particular road and traffic volume but requires the
initial costs as inputs. Tables A-19 through A-21 develop factors by which
these speed change cycle costs can be derived from running costs at the same
initial speed. The factors were developed by dividing the cost of speed change
cycles {in U.S.$} by the VOC per 1000 vehicle miles (also in U.8.8). Both of
these items are from FHWA data, as indicated. The resuiting decimal (adjusted
for Cl vehicle charactistics ) x the VOC per mile which are calculated in Ci$
for Cl running costs, ({times 1000) equals the cost of 1000 speed change cycles
in Cl$. Table A-19 includes factors for the private and rental passenger cars,
Table A-20 has factors for the taxi, light truck and bus, and Table A-21 covers

the heavy truck.
The factors indicated above were then used in developing excess costs per 1000

speed change cycles for the various types of hybrid study vehicles, as shown by
Tables A-22 through A-27, which follow:
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TAELE 4-16
IDLING COSYS

uss COSIS (1)

VOL/KILE @ 30 HPH (2)

IDLING COST/HR (C1¢)

WITH ¥AGES VITHOUY WAGES WITH WAGES (5) WITHOUT WAGES &

LIKE VEHICLE IDLING @ 30 MPH 17k RATI0
(1000 hrs}  Col b/c
{a} (b) (e) {d} (e} {f) (g (h)
-—- CI¢ il b b bty
1 PASSENGER CAK 0.12% 0.448 2.899 (3)
(4 Kip)
2 SINGLE UNIT TRR  0.231 0.86%4 2600 (§)
{1z Kip}
3 PRIVATE LAR - .23 - 0.67
4 RENTAL LAk 0.18 0.52
5 Tax] ¢.49 0.24 1.42 0.6%
s LT TRUCK 0.3 ¢.20 1.04 €.5¢
7 HVY TRUCE 0.6% 0.49 1.7¢ 1.27
£ BUS 0.49 0.24 1.42 0.69

{1) FHuA keport no. FHWA-PL-29-014, Vel. Il Yechnical Manual, HIAF, June, 197%.

(2} All data froa study tables.
{3) Batio applies to vehicles on lines 3,4,5,6 and 8.

(4) Ratio applies to vehicle on line 7.
{5} Lol (e) costs & applicable ratic.
(6) Col {f} costs & applicabie ratio,
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TABLE A-19
CONVERSION FACYORS - EXCESS COST OF SPEED CHANGE CYCLES
FHuA VEHIELE A
{SHALL AUTOMOBILE)

SPEED (KPH) REDUCED TO AND RETURNED EROM

INEYIAL voC PER
RURHING 1000 _ 5
49 45

SPEED VEH KILES ! & 10 15 20 2 30 35 H
{Us$ per 1000 Speed Change Cycles)

5 194 (1 68 ()
F 0.004 (3)

1 173 1.3 0.8
H 0,005 0.9005

15 148 2.4 ) 0.90
E 0.016 0.0i) 0.067

20 126 3.5 2.7 2.0 L.}
F 0.025 0.021 0.016 0.00%

29 113 4.8 4.1 3.3 2.4 1.3
3 ¢.042 0.036 0.029 0.021 0.011

30 108 6.3 S.b 4.8 3.9 2.8 1.5
13 0.05E 0.032 0.044 0.036 0.026 0.044

3 104 8.2 7.4 6.7 7.8 4.7 3.4 1.9
E 0,074 0.071 4.064 0.07% 0.045 0.033 0.018

40 101 10.2 9.5 8.7 7.8 6.7 5.4 3.9 4.1
13 0,101 6,094 0.08¢ 0.677 0.066 0.052 0.039 0.021

45 191 12.8 11,7 1.0 10.1 9.0 7.7 6.2 4.3 2.3
E 0.124 0.116 0.109 0,100 0.089 0.762 0.061 0.42¢ 0.025

50 100 15.1 14,3 13.5 12.7 1.6 10.3 8.7 6.9 4.8 2.6
3 0.15 0.143 0.13% 0.127 0.116 ¢.103 ¢.087 0.069 0.048 0.C

(1) EHwa, USDOT *VOC Operating Costs, Fuel Consumption and Pavement Type and Condition Factors®, June B2, pg. A-2.
{2) Ibid., p3. A-66.
(3) this Factor (0,004) is the result of dividing the excess cost per 1000 speed change cycles
(0.8) by the VOC for 1000 siles at the speed indicated (194). This factor a3y be used
to develop the excess cost of speed change cycles for CI vehicles by substituting L1 data
tor a particular vehicle for Item (1) and multiplying 1t by Iten (3}, to produce Item (2).
(4) fo adjust for CI use, reduce speed change cycle cost by 2 percent for private
autonobiles, 29 percent for rental cars,
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TABLE #-20
CONVERSION FACTORS -~ EXCESS COST OF SPEED CHANGE CYCLES
FHNA VEHICLE B
(KEDIUN AUTONDBILE)

SPEED' (MPH) REDUCEL TG AKD RETURMED FROX

INITIAL VOC PEX

RUNHING 1000 )
SPEED VEH MILES 0 5 10 15 20 25 kL) 35 40 4t
(US4 per 1000 Speed Change Cyrles)
5 175 (D 1.4 (D) )

F 0.008 (3)

10 158 2.8 1.4
E 6.01¢ 0.009

15 141 4.4 3.1 1.6
3 0,431 0.022 0.011

20 126 6.4 5.0 3.6 2.0
F .00} ¢.03¢ 0.029 0.016

25 122 E.0 7.2 5.8 4.1 2.2
3 G.47 0,058 0,048 G034 0.018

30 118 1.0 9.7 8.2 6.6 4.7 2.9
F 0,002 ¢ 08z 0.0:¢ 0.05t 0.03% 0.021

35 114 14.¢ it.7 11.3 9.6 7.6 a9.4 3.0
F 0.1CC G, 11} 0.099 0.064 0.067 0.047 0.026

40 114 17.2 15.8 14,5 12.8 10,9 8.7 6.2 3.2
£ 0.15; 0.13% 0.127 0.112 ¢.09% ¢.076 0.054 0.02¢

43 116 20.9 19.5 17.9 16.2 14.3 12,1 9,7 £.7 3.5
£ ¢.18 0.166 0.15%4 0.13 0,123 0,304 0.084 ¢.05¢ 0.030

30 119 24.6 23.3 21.9 20.1 18.1 16.0 13.6 10.6 7.4 2.5
3 0.207 0.196 0.184 0.169 0.152 0.134 0.114 0.089 0.062 0.0

(1) FHwa, VOC Factors, pg. A-3.

{2} Ibid., pg. A-67.

{3) The Eactor (3) results froa dividing the speed change cycle cost (2) by the applicable
Wit at the speed indicated {1).

{(4) To adjust for CI, use CI cocts for (1) 4 (3) to produce (2).
Reduce (2)- speed change cycle costs as follows:

Vehicle Percent Change
- Tani -3l
~ Light Truck -4

buz -38
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THBLE 4-21
CONVERSION FACTORS - EXCESS COST OF SPEED CHANGE CYCLES
FHUA VEKICLE C
(34, SU TRUCK)

SPEED (MPH) REDUCED TO AND RETURNED EROM

INITIAL  VOC PER
BUNKING 1020 .
SPEED VEH NILES 0 3 10 15 20 23 30 35 40 45
{US$ per 1000 Speed Change Cycles)
3 598 (1) 6.7 (D)
0.011 (3)
10 515 15,5 8.8
E .030 0.017
15 461 27.5 20.6 11.8
13 0.039 6.043 0.026
20 421 42.9 35.7 26.9 i5.2
3 0.101 0,083 0.064 0,036
23 397 1.2 54,5 45.3 3.9 18.8
E 0.154 0.137 0.119 0.085 0.047
30 377 84.1 77.5 68.7 56.9 41.7 22.9
E 0.223 0.206 0.182 0.151 0.111 0.061
35 366 107.0 100.0 91.5 79.8 64.6 4.7 22.8
F 0,292 0.273 0.250 0.218 0.177 0.125 0.062
40 364 134.4 126.¢ 118.0 107.0 91.3 72.3 9.5 26,7
F 0.368 0.346 0,324 0.294 £.251 0.199 0.136 ¢.073
45 361 165.0 158.0 149.0 137.0 123.0 104.0 80.8 97.8 31,0
£ 0.437 0.438 0.413 0.379 0,341 0.289 0.224 0.160 0.086
30 364 200.0 193.0 184.0 172.0 136.0 139.0 115.0 92.6 5.8 34
E 0.549 0,530 0.505 0.473 0.429 0.362 0.319 0.257 0.181 0,

(1) FHih, VOC Factors, pg. A-7.

(2 id., pg. A-71.

(3) The factor (3) resultc from dividing the speed change cycle cost (2) by the applicable
Y0C a3t the spead indicated (1),

(4) To adjust for CI, use CI costs for (1} & {3} to produce (2),
Increase (2) speed cycle chanqe cosls by 16 percent {for heavy trucks}.
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INITIAL (1)
RUNNING
SPEED

{mph)

5
10
15
20
25
30
35
40
45

50

TABLE A-22

EXCESS COST - SPEED CHANGE CYCLES
(Rental Car)

SPEED (MPH) REDUCED TO AND RETURNED FROM
0 5 10 A8 20 25 30 35 40
(C1 $ per 1000 speed change cycles)

0.79

1.60 0.89

2.49 1.72 1.09

3.98 2.98 2.27 1.28

5.67 4.85 3.92 2.84 1.49

7.42 6.66 5.63 4.61 3.33 1.79
10.67 9.59 8.64 7.43 6.08 4.46 2.43
13.64 12.69 11.61 10.39 8.91 7.16 5.27 2.84
18.48 17.28 16.24 1490 13.26 11.32 9.09 641 3.43
24.61 2331 22.01 2070 1891 1679 1418 1125 782

ﬁrce: Wilbur Smith Associates

(1) Derived from Table A-19.
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TABLE A-23

EXCESS COST - SPEED CHANGE CYCLES

(Passenger Car)
INITIAL (1)
RUNNING
SPEED SPEED (MPH) REDUCED TO AND RETURNED FROM
{mph} 0 5 10 15 20 25 30 35 40 45
(Cl $ per 1000 speed change cycles)
5 1.41
10 2.83 1.57
15 4.38 3.1 1.92
20 6.86 5.1 3.92 2.21
25 9.87 8.46 6.82 4,94 2.59
30 13.05 11.70 9.90 8.10 5.85 3.15
35 17.78 15.98 14.40 1238 1013 7.43 4.05
40 24.75 23.03 21.07 18.87 1617 1299 9.55 5.15
45 31.49 2046 2769 2540 2261 1930 1549 1092 584
50 42.88 40.61 38.34 36.07 3294 2825 2471 1959 1363 7.38

-SBUrce: Witbur Smith Associates

(1} Derived from Table A-19.
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TABLE A-24
EXCESS COST - SPEED CHANGE CYCLES

(Taxi)
INITIAL (1)
RUNNING
SPEED SPEED {MPH) REDUCED TQ AND RETURNED FROM
{mph) 0 5 11} 15 20 25 80 35 40
(Cl $ per 1000 speed change cycles)
5 11.36
10 14.22 711
15 17.67 12.54 6.27
20 23.46 17.94 13.34 7.36
25 26.60 2242 18.24 12.92 6.84
30 31.62 27.88 23.46 19.04 13.26 7.14
35 36.90 33.30 2970 2520 1890 14.10 7.80
40 42.28 38.92 J35.56 3136 26.88 21.28 1512 7.84
45 46.80 43.68 40.04 36.14 3188 27.04 2184 1508 7.80
50 53.82 50.96 43.84 4394 3952 3484 2064 23.14 15.12

Source: Wilbur Smith Associates

(1) Derived from Table A-20.
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TABLE A-25
EXCESS COST - SPEED CHANGE CYCLES

(Light Truck)
INITIAL (1)
RUNNING
SPEED SPEED (MPH) REDUCED TQ AND RETURNED FROM
Amph) 0 2 A0 A5 20 25 80 35 40 45
(C! $ per 1000 speed change cycles)
5 7.84
10 15,93 7.97
15 24.30 17.25 8.62
20 36.01 27.53 2047 11.28
25 47.81 40.29 32.78 23.22 12.29
30 61.47 5420 45.61 3702 2578 13.88
35 78.47 70.82 63.16 53.59 4275 2993 1659
40 96.34  B88.68 81.03 7146 6230 4849 3445 1786

45 116.82 109.03 9985 9021 79.83 5749 5452 3764 1947

50 134.34 127.20 11942 1059.68 9865 8697 7398 5776 4024 21.42

Source: Wilbur Smith Associates

(1) Derived from Table A-20.
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TABLE A-26
EXCESS COST - SPEED CHANGE CYCLES

(Heavy Truck)
INITIAL (1)
RUNNING
SPEED SPEED (MPH) REDUCED TQ AND RETURNED FROM
{mph}) 0 S A0 15 20 25 30 3 40 45
(Cl $ per 1000 speed change cycles)
5 27.28

10 44.10 24.99

15 64.31 4805 28.34

20 93.99 84,15 63.36 35.64

25 135.52 120.56 101.20 7480 41.36

30 178.00 164.80 14560 120.80 88.80 4880

35 216.66 20257 185.50 161.76 131.33 92.76 46.00

40 264.59 248.77 23296 211.39 18047 143.08 97.78 5249

45 312.59 209.59 28249 250.24 233.24 197.68 153.22 109.44 5882

50 375.62 362.52 345.42 32353 293.44 261.29 218.19 175.79 123.80 64.98

Source: Wilbur Smith Assoclates

(1) Derived from Table A-21.
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TABLE A-27
EXCESS COST - SPEED CHANGE CYCLES

(Bus)
INITIAL (1)
RUNNING
SPEED SPEED (MPH) REDUCED TO AND RETURNED FROM
{mph) 0 5 A0 15 20 25 30 35 40 45
{Cl $ per 1000 speed change cycles)
5 10.37
10 12.94 6.47
15 15.97 11.33 5.67
20 20.86 1595 11.86 6.54
25 23.87 2012 1637 11.58 6.14
30 28.27 2493 20.98 17.02 1188 6.38
35 33.58 30.30 2703 2293 1829 1283 7.10
40 37.45 34.47 3149 27.78 238t 1885 13.39 6.94
45 42.48 3965 36.34 3280 29.03 2454 1982 1369 7.08
50 46.16 43.17 41.03 37.69 3389 2988 2542 1985 1383 736

Source: Wilbur Smith Associates

(1) Derived from Table A-20.
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OTHER TRANSPORTATION RELATED COSTS

This part of the chapter develops average costs related to passenger time,

truck Inventories and accidents, for use in benefit estimation.

Pagsenger Time - In a study such as this, the estimation of passenger time
costs represents a particulaly onerous task, because of the economic ground
rules which must be applied. For example, only aduit work trips are usually
counted and these at only 40 percent of the hourdy wage rates involved. Bus
and passenger car and taxi passenger time savings are generally figured

separately, because the passengers involved are of different income levels.

These rules are difficull to apply in a tourist-goriented economy such as the
Caymans. For example, the last (1879) Census showed an lIslands population of
16,677, 90 percent on Grand Cayman. (6) For the same year, 5600 vehicles were
registered, for a ratio of 2.97 persons per vehicle. By 1988, the number of
vehicles had increased to 10,540 (7), of which seven percent was rental cars.
The average annual rate of increase for vehicles between 1979 and 1986 was 9.68
percent. Obviously, population increases during the same period would be at a
much lower rate, so the ratio of persons per vehicle is now considerably
lower. With so many cars owned by residents the bus passengers also include a
high proportion of tourists. At the same time, a high proportion of the
vehicles on the road in the George Town area are rental cars which are also

driven by tourists.

(6) Government Statistics Unit, Department of Finance and Development, Cayman Islands,
Statistical Abstract of the Cayman islands, 1985 pp. 30,22

(7}  Ibid., p.50. Other totals for same year show 10,700 vehicles.

A-45



A computer model forecasts work trips traffic for each road, and average
passenger loadings by type vehicle have been obtained by roadside survey. This
simplified the task of allocating passenger time savings to work trips, by
ruling out tourist traffic. in developing average hourly wage rates to
allocate to these work trips, separate estimates were made initially for
employees paid by the month and by the week, because the pay of the former is
higher.

According to the Cl Statistical Abstract (8), 10,034 persons were employed in
the Islands, in 1985. Of these, 12 percent were self employed, 43 percent were
monthly-paid and 45 percent were weekly-paid. Average earnings for monthly-paid
employees were $1,653/month, and for weekly paid employees $216/week. For the
purposes of the study, self-employed persons were considered as monthly paid.
In reducing monthly pay to an hourly rate, 21 days of 7.5 hours each were
assumed. The result (157.5 hours) divided into the monthly salary ($1553),
gave an average of $9.86/hour. A 44 hour week was assumed in converting the
$216 average weekly salary to an hourly rate of $4.91/hour. These 1985 houry
rates were raised to June 1987 levels by use of CI Consumer Price Index, In
which September 1984 = 100. Comparison of index readings, (Dec . 1985 -103.5,
June 1987 - 108.8) indicated a 5.3 percent average between the dates involved.
(9) The revised average hourly rates were therefore $10.38 and $5.17

respectively, for monthly and weekly-paid employees.

Vehigle Accidents - In developing economic benefits which would accrue from
reductions in vehicle accidents due to road improvements, it was necessary to
review past Island experience, in order to gain a perspective. The experience
is summarised in Table A-28 for the 5-year period ending In 1986.

(8  lbid., p41

() Government Information Services Release, “Moderate Price Rise in June over March", July
30, 1987.
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TABLE A-28
CAYMAN ISLANDS ROAD ACCIDENIS

1982-1986
PERCENT OF  ANNUAL
ACCIDENT EACTORS 1952 1983 1984 1985 1986  IOTAL  TOIAL AVERAGE
ACCIDENTS:
FATALITY 8 5 3 15 10 4l 115 8.2
SERIOUS INJURY 26 1| 36 40 al 151 4,25 30.2
SLIGHT INJURY 103 166 155 160 157 741 20,88 148.2
DAKAGE ONLY 640 564 S46 452 A4 2616 73,52 52,2
10141 771 759 740 667 612 33 100.00 709.8
PERSONS:
{ILLED 13 6 7 21 10 57 4.58 1.4
SERIOUSLY INJURED 30 34 490 57 36 197 15.83 39.4
SLIGKILY INJUKED 13 206 214 237 198 991 79.59 196.2
0140 179 246 261 315 244 1245 100.00 245.0
VEHICLES:
HOTOF CARS 999 904 920 856 764 5] 76,62 810.2
MOTORCYCLES 61 68 78 g4 75 366 6.30 73.2
TRUCKS 191 200 160 115 142 812 13.98 162.4
BUSES g 9 18 19 8 62 1,07 12,4
BICYCLES 2 27 26 2 8 105 1,81 21,0
FORKLIPTS - 2 2 3 6 13 0,22 2.6
10TAL 1261 1210 1212 1163 1003 5809  106.00  1161.8
PEDESTRIANS: 19 37 25 21 21 123 - 24,6
LOCAT LONS:
GEOKGE TOWK 373 418 30 337 297 1785 £0.25 357.0
NEST BAY 74 55 55 &4 53 301 8,47 60,2
WEST BAY ROAD 100 97 106 102 102 487 13,71 97.4
BODDEN TOWN 3 24 19 27 18 119 3,35 23.8
BREAKERS 5 4 B 7 6 30 0.84 6.0
RED BAY 22 23 17 ¥ 13 89 2.51 17.8
NORTH SIBE 12 17 22 18 12 8l 2.28 16,2
ERANK SOUND 7 9 10 9 8 43 1.2 8.6
EAST END 24 2 25 11 18 105 2.9 21.0
SAVANNAH 2 19 24 13 21 101 2.84 20.2
PROSPECT 7 4 8 b 4 29 0.82 5.8
LOMEK VALLEY 20 13 12 12 15 7 2.03 14.4
PEDRD 1 15 12 5 8 51 1,44 10.2
SPOTIS 15 2 2 21 ] 89 2,51 17.8
CAYNAR BRAC & 3l 3 20 2 168 1.72 33.6
LITILE CAVHAN 1 0 0 1 0 2 0.06 0.4
1014L 51T e 94 667 elz 35S 100.0¢  710.4

Source: Police Traffic Department, Cayman Islands Governaent.
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Accident Severity - Although only 1.5 percent of the 3549 accidents during
the perlod resulted in fatalities, an additional 25 percent caused Injuries.

Accident Reduction - It Is noteworthy that while the number of vehicles
registered and inspected in the lslands rose by 18 percent during the period
1982-1986, the annual number of accldents dropped from 771 (in 1982} to 612
(in 1988) or by 21 percent. This improvement was attributable to a special

Police program which has emphasised tougher enforcement of lsland traffic
laws and regulations against speeding, careless driving, driving under the
influence, etc. Support by the courts and improvements 'in road surface
marking and signing were also cited as factors contributing to this

significant advance.

Persons_Injured - Some 57 people were killed and 1188 more were injured in

automobile accidents, during the period.

Vehicle Involved - The most numerous vehicle (the motor car) was also
involved in most (77 percent) of the accidents during the period. Trucks

were involved in 14 percent of the accidents, and motorcyles in 6 percent.

Pedestrians Accidents - Pedestrians were involved in an average of 25

accidents per year, during the period.

Accident Locations - The subject of vehicle accident location is treated in

more detail elsewhere in the report.

Suffice it is to say here that over half of all motor wvehicle accidents
occurred in George Town, 14 percent on West Bay Road and 8 percent in West
Bay. The remaining 18 percent of the accidents was spread over 13 different

Cayman locations.

Accident Costs - In order to determine the benefits of road improvements

through reduction in accidents, it Is necessary to be able to attribute
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average accident costs to various types of accidents. Unfortunatley, such
information is not avallable from government sources. The Police do not
mantain these data, and annual submissions to the Superintendent of
Insurance by insurance brokers are in total. However, based on informal
information from Cayman insurance Industry sources, the following tentative

estimation of average road accident settiement costs are made:

ACCIDENT CATEGORY Cis
Property Damage Only 2,500
Injury 18,000

Fatality 80,000

Truck Cargo Inventory Savings - When a road is improved, travel times

between points on the length are usually reduced. In evaluating the economic
feasibility of the improvements, such reductions can be translated into savings

in inventory time of cargo carried over the road.

As indicated earlier, the August 27 and 28, 1987 survey showed that trucks made
up about 20 percent of the 8700 vehicles observed, with the split at 16 percent
light trucks (LT), and four percent heavy trucks (HT). This is a higher
proportion of trucks than that found in the overall Cayman Islands vehicle
fleet (14 percent). However, this Is to be expected since the major port, and

logistics and population centres of the islands are at George Town.
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Cargo Mix - Based upon information from the Port Authority, Customs and
other area sources, a typical composite mix of cargo in loaded area trucks was

developed as follows:

TRUCK
COMMODITY Heavy Light
Food Products 20 30
Manufactured Products 30 20
Petroleum Products 40 --
Other 10 50
TOTAL 100 100

Since the standard lIsland tank truck is of 5,000 gallons capacity with a
loading of at least 17.5 short tons (ST) no petroleum products are shown as
included in the light truck cargo. However, solid petroleum products are
included with “Other” commodities for both trucks.

Cargo Cost - In 1985, the last complete year for which Cayman lslands Trade
Statistics are available, the CI$ value of all imports was Cl$119,995.000, of
which 74.8 percent (or CI$89.76 million) was attributable to the George Town
Docks. (10) According to the Port Authority, cargo landed at the Docks in
1985, totaled 77,963 fong ton (11). This would mean that the average cost of
cargo landed at the Docks was approximately $1151 per long ton. This cost is
described as “Approximate’, because the $119.9 million in CI$ value also

included receipts at Qwen Roberts Alrport (21.7 percent of the total) and alr

(10)  Government Statistics Unit, Overseas Trade Statistics of the Cayman lslands, Jan. -
June, 1986,

(11)  Government Statistics Unit, Statistical Abstract of the Cayman Islands, - 1985, p.51.
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cargo is generally of higher value than sea cargo. The average Ci$ value per
ton for 1985 cargo handled at the Docks is therefore somewhat fess than the
$1151 shown. At 1987 levels (12) the $1151 would become $1228/long ton in
$1097 per 2000 Ib. (short) ton. Since 84.6 percent of the cargo received at
the Docks was in contalners in 1985, i was difficult for the Port Authority to
break out cargo by type. For example, bagged cement is received both in
containers and as break-bulk cargo. The 1985 cargo also included 1954 (13)
motor vehicles and tractors, most of which arrived on roll-on/roli-off ships

from Jamaica. Obviously, these are not truck cargo.

In view of the difficulty in attributing cost to commodities as indicated
above, a separate evaluation was made of commodities which were considered
suitable Grand Cayman truck cargo. Data for the follwing costs were obtained

from iocal commodity dealers and were adjusted, based on the following:

COMMODITY Cl$/2000 Ib. TON
Food Products 700
Manufactured Products 2,100
Petrochemicals 320
Other 750

Using the percentages shown for the composite mix of cargo and the unit prices
indicated above, welghted average costs per ton were developed for the light
truck of Cl$ 1005 and for the heavy truck of CI$ 973.

(12) Government Information Service, Moderate Price Raise in June Over March, July 30, 1987,

Table 1.

(13) Statistical Abstract - 1885, op. cit., p.48.

A-51



Cargo Assumptions - In estimating truck cargo inventory benefits which

might accrue from reduced travel time resulting from road improvements, the

following assumptions were made:

1. Half of all trucks were empty.

2.  Loaded trucks were carrying the four products shown.

3. loaded trucks were carrying 70 percent of the difference between their
tare and gross weights.

4.  Commodity costs used were averages.

The interest rate was 13 percent.

Inventory Costs - Per minute inventory costs were calculated, using the

foltowing equation:

Where:
Cp = Weighted average cost per ST of products handled (LT-Ci$

1005/ST and Hvy T-CI$ 973)

t = 8T of lading (Lt-0.8T, Hvy-5.8T)
i = Interest rate (13 percent per annumy).
m = No. of minutes per year {$25,600)

Cm = Inventory cost per minute

Based upon the above factors, inventory costs were calculated for light truck
cargo of Ci$ 0.00019 per minute and for heavy truck cargo of Ci$ 0.0014 per

minute.
Use of Cosis - The economic costs which were developed in this appendix

were used, as applicable, in the economic analysis of road construction

alternatives which appear in the main report.
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However, as stated in the benefit-cost analysis, preliminary evaluation
indicated that traffic in the Phase 1 and 2 roads was such that i appeared
advisable not to consider time benefits. Then only VOC benefits were used, and

this is a very conservative approach.
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APPENDIX B
BENEFIT/COST ANALYSIS TABLES

This appendix contains the computer tables which back up Table 59 (Results,
B/C Analysis, Phases 1 and 2) in the main repon, as follows:

COVERAGE
TIME TABLE PERIOD B/C
FRAME FPHASE NO. ALIGNMENT {Years)] RATIC NPV IRR
1988-92 1-1 5-B-1  N-S Arerial 15 * *
5-B-2 " 15 *
5-B-3 " 20 * *
5-B-4 " 20 *
5-B-5 * 25 * *
5-b-6 " 25 *
1992-97 22  5-B-7 N-8Arterial/2 Lane 25 * *
5-B-8 " 25 *
5-B-9 N-S-Arterial/4 Lane 15 * *
5-B-10 " 15 *
5-B-11 ! 20 * *
5-B-12 ! 20 *
5-B-13 ) 25 * *
5-B-14 " 25 *
2-3 5-B-15 E-W Arterial 25 * *
5-B-16 ! 25 *
2-4 5-B-17 N. Sound Arterial 25 * *
5-B-18 " 25 *

B-1



TABLE B-1
CATYHAN ISLANDE hASTER GROUND TRANSFORTATION STUDY
ALTERNATIVE 1-1 VOC BENEFITE FROM KIL-1992 T80 MIL-20067 (1T YEARE)
NEW NORTH - SOUTH ARTERIAL (2-LANE) FROH Z62Z 70 470 AND 428

NET PRESENT VALUE AND RENEFIT/CCGET RRTIC CALCULATION

NUMBER OF YEARS=22 DISCOUNT RATE=12.0 FERCENT

FRESENT TIHE vl HAINT ACCINY TOTAL PRESEKT
YEAR COSTS VALUE EENEFITS PBENEFITS BRENEFITS BENEFITS BENEFITE VAL UE
1987 ¢.0 0.0 G0 0.0 .0 0.0 0.0
1788 0.0 0.0 0.0 G.0 .0 0.0 G.C
1989 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199G 3253.0 2315.4 0.0 0.0 0.0 ¢.0 0.¢
1991 6506.0 4134.7 0.0 0.0 0.0 0.0 G0
1992 3253.0 1845.8 0.0 2516.¢ 6.0 6.0 251&.0
1953 82, 4i.5 0.0 3341.¢ 0.0 G.0 S345.0C
1954 B2, 3743 0.0 S66E.7 G.¢C G, C 5é6L8,°
1955 2.0 33.1 0.0 &01e. € 0.8 6.0 601648
1994 B2.0 29.6 G0 &388.2 GG G0 638 Z
1957 BZ2.¢ 26,4 0.0 §778.2 0.0 0.0 &77E8.2
1998 82, 23.8 ¢.0 71%4.3 0.6 0.0 71%4.,3
1999 g2.¢ 21.9 0.0 7633.7 ?81.0 0.6 §618.5 22t
2000 gz2.0 18.8 Ol B104.4 G.0 0.0 B104.8 IgcT.2
2001 2.0 16.8 WERY 8401 0.¢ 0.9 BéNZ. i HER I
2002 B3¢ 15.90 0.G ?130.2 4.0 ¢.¢ ?13G.2 el
2003 82,0 13.4 G.9 PLT0 L 0.0 0.0 9650, & 1588.8
2004 B2, 11.% 0.0 10285.5 0.0 ¢.0 1G285.0 14%98.<
2005 g2.¢ 16.7 0. G OB T 0.0 0.0 1091&.° 14154
2008 £2.4¢ g.5 GG 11587.¢ 98I G 0.C 12545.C 14%5%. 0
2067 82.90 .5 .0 6145.0 0.9 0.0 £149.0 £I7.4
2008 .0 0.0 0.G G0 16524.0 0.0 10424 .G zg2
TOT 14242.0 B&1Z.8 0.0 122003.: 125846.90 0.0 134389.1 G757 .2
RENEFIT/COST RATIO= 3.57
NET FRESENT VALUE= 22144.4

CI$ 1987 (THOUSANDS)



TABLE B-2
CAYHAN ISLANDS MASTER GROUNL TRANSFORTATION STUDY

ALTERNATIVE 1-1 VOC BENEFITE FROM KIDL-1%92 TO MID-204G7 (15 YEARS)
NEW NORTH -~ SQUTH ARTERIAL (2-LANE) FROM 262 70 470 aND 42é

INTERNAL RATE OF RETURN CALLULATION

NUKBER OF YEARS=2Z

PRESENT TIHE vac BAINT ACCINY TOTAL PRESENT
YEAR COSTS VALUE EENEFITS ERENEFITS BRENEFITS BENEFITS EENEFITE VALUE
i9E7 0.0 0.0 G.0 G.¢ ¢.0 0.0 0.G G0
1988 0.0 0.0 0.0 G.0 0.0 0.0 ¢.0 0.0
1989 0.0 0.0 0.0 0.0 6.0 6.0 0.0 C.0
1990 3253.0 1219.2 0.0 0.0 0.0 0.0 0.0 .G
1991 6506.0 173€.1 G.C O.¢ ¢.0 0.0 0.0 ¢.C
1992 3253.0 £33.8 0.0 2516.¢ 0.0 0.0 2514.0 49¢.2
1993 g2.¢ 15,5 Tl 3341, 0 &.c ¢.¢ 53410 Yo7
1994 €2.0 g.2 G0 SEEELT 0.0 ¢.0 5468.9 27402
1993 £2.6 &, ¢ ¢l £31i4.,5 [ 0.0 ECié.T L35, <
1996 82.0 4,3 a. ¢ &IE6. 2 0.4 G.0 6386, 7 3.2
1997 82.0 R 0.0 §778.2 ¢, G O] &77c. L JEETI
iv98 B2.¢ &2 0.0 7194,3 0. ¢ 0.0 71%4,3 €i.0
1999 82.0 1.4 &G FLI5.9 PEILLG 0.0 BL1L.¢ PP
2000 BZ. 0 1.2 0.7 gi04.4 0.¢ 0.0 Bitd.e 115,73
2001 82.¢ G Gl Es000 1 G.0 0.0 BsG2, 8 £c.C
2002 240 0.¢ 0,0 f130.2 0.¢ G.0 Fi130.2 £7.5
2003 B2.0 G4 G. G GE90. & G0 0.¢ PEFULE wie?
2004 B2.¢ 0,3 0. C 162E85.5 By 0.0 10285.5 25.C
2005 2.0 G.c Gl 10514.% G.¢ .¢ 16914, IL. 32
2006 g2.¢ 0,2 0.0 1167, ¢ PEL.O G0 1256E8.¢ 23,3
2007 2.0 04t G, ¢ L14% .0 .0 .0 &i4¢.¢ £.¢
2008 ¢.0 0.0 0.0 0.0 10624.0 6.0 16624, % 1.8
TOT 14242,0 I452.2 Co0 1220031 1256440 0,0 1324%E9.1 SETILE

BRENEFIT/LOST RATIO= 1.0¢
NET FRESENT VALUE= R
INTERNAL RATE OF RETURN= 32.7 FERCENT
£Is 1987 (THOUSANDE)

{THOUSANDS)OKs FLIST LP.CRYILY20C
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TABLE B-3

CATHAN ISLANDE MASTER GROUND TRANSFORTATION STURY
ALTERNATIVE 1-1 VYOC BRENEFITS FROM MIL-1992 TO WID-2012 (2C YEARS)
NEW NORTH - SDUTH ARTERIAL (2-LANE) FROM 247 TC 470 AND 428

NET PRESENT VALUE AND BEWEFIT/COST RATIC CALCULATION

NUKEER OF YEARS=27 RISCOUNT RATE=12,0 PERCENT

PRESENT TIME voc MAINT ACCINY TOTAL FRESENT
YEAR COs7s VALUE BENEFITS BERENEFITS BENEFITE BENEFITS BENEFITS VALUE
1987 0.0 0.0 0.0 G, 0 0.0 0.0 ¢.0 C. G
1988 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
1989 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0 G.¢
1990 3253.,0 2315.4 0.0 G.0 G.0 0.0 0.0 ¢.C
1991 630640 4134.7 0.0 0.0 0.0 © 0.0 0.0 0.C
1992 3233.0 1845.8 0.0 2581é6.0 0.¢ 0.¢ 2516.0 i427.,6
1993 gz2.90 41.5 0.0 5341.¢ 0.0 0.0 5341.0 270%5.¢
19%4 82.¢ 3741 6.0 5648, 8 0.0 0.0 YRR 25&4,°
1995 82. 33.1 ¢.0 601548 G.0 0.2 &016.E 24302
1996 82.0¢ 2944 .0 8384, G.C G.0 £18é6.1 230C.¢
1997 82.¢ 26.4 ¢.0 &778.1 0.0 G.0 67781 2182.4
1998 g2.0 23,6 .0 7194.2 0.6 GG 71e4.2 208E.°
195¢% 82.¢ 21,90 0.¢ 7435.8 ?e81.¢ 0. B&lé.EB 2211.7
2000 §2.0 1.8 G0 §104.5 ¢, 0 ¢.C 8104.5 18573
2001 g2.0 14,6 0.0 B&OZ. 0 0,0 0.0 84020 76001
2062 82.0 19.0 .G gi13¢.0 0.¢ a.G $135.90 1éég. L
2003 82.0 13.4 (U] Q&0 4 0.0 0.0 SET0. 4 1580.7
2004 82,0 11.9% 0.0 16285,2 G.0 G0 1028E.23 1498.¢
2005 g£2.0 16,7 G 109164 [ LY 169164 14194
2006 2.0 8.3 0.0 1584.7 9E1.GC 0.0 2UéTLTF 143%.7
2007 82,¢ .5 0.¢ 122%7.9 0.9 e, ¢ 12267.% i274.5
2008 2,0 - ¢.C 1305%.8 ¢.0 0.0 13052.¢€ 12G6.C
2009 82.0 6.8 0.0 13854.0 0.¢ 0.0 13B54.,¢ il44.%
2010 §2.0 6.1 0.0 147G4.4 0.0 0.6 14704.4 1085. ¢
2011 B2.0 5.4 0.0 15607, 0 0.0 .0 15807.¢ 10282
2012 82.¢% 4.8 TG B2BZ.C 0.0 C.G B2EBL. G 4770
2013 0.0 0.0 0.0 G.0 10£24.0 0.0 10624.¢ Tog.
T07 14652.0 B643.,5 ¢.0 193450.4 12584.0 0.0 206236.4 ISFELLT

RENEFIT/COST RATIO= 4,14 .
NET PRESENT VALUE= 27279.0¢
EI$ 1987 (THOUSANDS)
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TABLE B-l

CAYMAN ISLANDS HASTER GROUNIN TRANSPORTATION STULY
ALTERNATIVE 1-1 VOC KENEFITS FROM MID-15%2 TO MID-2012 (20 YEARE)
NEW NORTH - SOUTH &RTERIAL (2-LANE) FROM 242 TO 470 AND 424

INTERNAL RATE OF RETURN CALCULATICN

NUMBER OF YEARS=27

FRESENT TIHE voc MAINT ACCINY TOTAL PRESERT
YEAR COSTS VALUE BENEFITS BENEFITS BENEFITS BENEFITS BEREFITE VALEE
1987 0.0 0.0 0.¢ G.0 0.0 0.0 c.0 Gt
1988 ¢.0 G.0 0.9 0.0 0.0 0.0 0.¢ G2
1989 0.0 G.C 0.0 0.0 0.0 0.0 ¢.0 c.0
1990 3253.0 1210.8 0.0 0.0 0.0 0.0 G.0 0.0
1991 6506.0 1742.0 0.0 6,0 G0 0.0 C.6 ¢.¢
1992 3253.0 428645 0.0 2516.0 0.0 0.0 815,46 484.4¢
19%3 82, 1.4 G S341.0 ¢.0 0.C ERE BN RO
1994 g2. £.2 4.0 S44E. & ¢.0 ¢.0 SééE.E DT
1995 §2.0 I C.0 801&.8 G.C C.Q sC1¢LE £3i.4
19%6 g2.0 4.2 G0 618641 0.0 0.0 &3Es . 324,32
1957 BZ.C 3.0 0.C 677641 G.0 ¢.0 7768 2Tl
1958 E2.0 242 0.0 71%94.2 0.0 0.¢ 7154.C 192.8
2000 8:-0 il Ol{’ 810405 ¢.0 0.0 8104‘: 1:1.%
2001 82.0 0.8 (U BE0Z. O 0.0 0.0 gail.C 85,4
2062 gz. ¢ 0. é ¢, 0 ?130.0 0.0 0.0 L3610 3
2007 82.¢ 0.4 G.C $590.4 0.0 G.0 Go%0 .4 4%,k
2004 Bz.0C 0.2 6.0 102882 0.0 0.0 10285.3 Is.¢
2003 g8z.0 0.2 0.0 16%1&8.4& 0.0 0.0 16¢8:.4% 2%.C
2005 gz. ¢ 0.2 6.0 11584.7 ¢g1.0 0.0 12327.7 24.¢
2067 £2.0 G.i 0.0 12297.% C+0 ¢.0 2257.% 1¢.¢
2005 g2.¢ 0.1 0.0 13052.8 0.0 0.0 13032.8 12.7%
2609 B2.0 0.1 0.6 13854.¢ G0 G, 0 13804, 0 7.5
2010 g2.¢ G 0.0 14704.4 0.0 0.0 147¢G4.4 TS
2011 gz .0 6.0 0.¢ 15607.0 ¢.0 G.0 15607, ¢ .t
2012 Bz.0 0.¢ 0.¢ g2E2.0 0.6 0.0 B2EB:.( 2z
2013 0.0 [ 6.0 0.0 16624.¢C 0.0 16624.¢ &8
TOT 14652.0 3619.8 0.0 193650.4 12584.0 0.0 206234.4 I:i¢.E

RENEFIT/COST RATIO= 1.00
NET FRESENT VALUE= 0.0
INTERNAL RATE OF RETURN= 39.0 PERCENT
L1s 1987 {THOUSANDS)
(THOUSANDBE)OR» FLIST LF.CAY11Y2SC
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TABLE B-5

CAYHAN ISLANDS MASTER SRQUNDI TRANSFORTATION STULY
ALTERNATIVE 1-{ VOC EENEFITS FROH WILF-1992 T0 MID-2017 (25 YEARS)
NEW NORTH - SOUTH ARTERIAL (Z-LANE; FROM 262 TO 470 AND 426

NET PRESENT VALUE AND EREXEFIT/COST RATIO CALCULATION

NUMBER OF YEARS=32 GTSCOUNT RATE=12.,0 FERCENT

FRESENT TIME vocC MAINT ACCINY TOTAL PRESENT
YEAR COSTS VALYE BENEFITE RENEFITS EREMEFITS RENEFITS BENEFITS VALUE
1987 0;0 0'»0 000 000 OIO 000 000 {'-\‘
1938 0.0 0-0 010 000 0|0 000 010 0-‘:’
198% 0.0 GO 0.0 0.9 0.0 0.0 0.0 G. 0
1990  3233.¢ 2315.4 0.0 0.0 0.0 0.0 6.0 HPRE
1971 450640 4134.7 0.0 0.0 0.0 0.0 0,0 0.3
1992 3253, 0 184%,& 0.0 2516, 0 0.0 0.0 2514.0 1427.4
1993 B2.0 41 .7 0.0 3341.0 G.0 0.C S341.0 2FLTLT
1994 82.0 37,1 (UM 566€.8 0.0 0.0 5665.8 20e4. 3
1995 82.0 33,1 Gl §01¢.8 c.0 0.¢ &01¢4.,E CLE
1997 g2.0 2844 C.8 877841 ¢.0 G.0 677841 4
1978 82.0 2304 4,0 7194.2 6.0 0.0 7154,2 z
1999 82.0 1.7 O ¢ 7835, ?g€1.0 0.6 8816, ¢ T
2000 2.0 18:5 G2 E104.5 0.0 RO 8104.32 =V 3
2001 §2.0 1.5 . gs02.0 0.4 0.¢ B50Z. 0 17400
2002 2.9 1.4 Gow 9i30.6 0.0 0.8 ?130.% 128, ¢
2003 gz.0 1.4 L. G GEFDL4 0.0 e.C S69C. 4 1584.7
2004 82.90 1..7 ¢.0 10285.,2 6.0 0.0 10285.2 14587
2003 g82.¢ 18.7 a0 10%18.3 0.0 0.¢ 10915.3 idi%.¢
2006 2.0 ¥.2 IR 11584.48 281.0 0.0 125676 145%.2
2007 g2.¢ £.C . 12297.€ ¢.0 0.¢ 12297.¢8 1274.¢
2009 g2.¢ £.2 Y 13853.9 c.¢ G.¢ 1385%.% 11445
2010 g2.¢ é.i G0 14704.2 0.0 0.0 14704,23 10EZ. ¢
2G11 82, Sl G S&08.8 0.0 .0 1560448 1628, C
2012 2.0 §,% (e 165648 0.0 a.0 145648 974.-
2013 Bz.0 4,3 0.¢ 17581.¢6 $81.0 0.0 185824, ¢ ]
2014 B2.0 . & 0.6 18666 .8 0.0 0.0 18640.E £75.1
2015 82.0 3.4 G0 19804.2 0.0 G.G 1980s.2 g2¢.:
2014 82.0 .1 0.0 21022.0 0.0 0.0 21¢22.0 85,9
2017 82.0 2.7 0.0 11154.0 0.0 0.0 11186.0 372.4
2018 0.0 0.2 0.0 0.0 10624.0 C.0 1042490 J1é. 5
707 13062.0 B&&L. ¥ 0.0 290158.7 13567.0 0.0 303725.7 40005.7

RENEFIT/COST RATIC= 4,85
NET PRESENT VALUE= 31344.9
CI$ 19787 (THOUSANLS)




TABLE B-6
CAYMAN TSLANDS MASTER GROUND TRANSFORTATION STUDY
ALTERNATIVE 1-1 VOC BENEFITS FROM MID-19%2 TO MID- “017 (25 YEARS)
NEW NORTH - SQUTH ARTERIAL (2-LANE) FROM 262 TO 470 AND 426
INTERNAL KATE OF RETURN CALCULATION

NUMRER OF YEARB=32

FRESENT TIKE voc MAINT ACCINV TGTAL PRESENT
YEAR COSTS VALUE BENEFITS KENEFITS RENEFITS RENEFITS BENEFITS VALLE
1?87 000 000 000 0-0 0-0 000 0.0 Gv(
1988 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
1989 0.0 0.0 0.0 0.0 0.0 6.0 0.0 G.C
1990 3253.0 1208.6 ¢.0 0.0 0.0 0[0 0.0 040G
1991 4506.0 1737.7 0.0 0.0 0.6 0.0 0.0 ¢.<
1992 3223.0 624,46 0.0 516.0 0.0 0.0 2516.90 483.1
1993 82.0¢ 11.3 (O] S341.0 G.0 ¢. 0 5341.% 7IV.s
1994 g2.0 g.1 G.0 S64E.E 00 0.0 S5466B.8 A
1995 8i.¢ 0.8 .0 $01¢ .8 G0 ¢.0 6016.E 43%.C
1996 82. ¢ 4,2 GG 638641 0.0 ¢.0 63861 27,5
1997 g2.¢ .0 C.0 &778.1 G, 0 C.0 £776.1 24%.%
1998 62.0 2.2 0.0 7194.2 0.C G.0 7194.2 1§0.7
1999 g2, 0 1.¢ 0.0 76435.8 281.0 G.C 614,82 1é64.2
2000 B2. 0 i1 Cod Bi04.5 0.0 0.0 B104.5 1it.¢
2001 2.0 vk G0 §4602.¢ g.C G.0 B&CGZ .0 £4.7
2002 BZ.0 0.8 g.¢ F13¢.9 [ty Gl 136G, 0 g4, &
2003 8Z.¢ 044 G.0 GE90 . 4 0.¢ 0.¢ 95%0.4 K
2004 82.0 0.2 .0 16ERE.Z .0 .0 102 Bu.. IT.E
2005 E2.0 0.2 G, ¢ 109146.5 ¢.¢ ¢.C 10514, 28.7
2006 2.0 0.2 0.0 115888 281.0 0.0 !ﬁdﬁfnu 23,8
2007 82.0 ¢.1 0.0 12257, ¢ G.6 (Y 122978 1.7
2008 B2.¢ 0.1 0.0 13022.7 0.0 0.0 3305:.? 12,8
200% g2.0 Gl 0.0 138%53.,9 ¢.0 0.0 13653, % .7
2010 B2.0 G.0 G0 14704.3 0.9 0.0 14704.3 7.4
2011 2. 0.0 0.0 15360¢&.8 0.0 ¢.0 1540¢€.E 9.7
2012 gz. ¢ 0.6 .0 163648 0.0 ¢.0 16564.8 4.2
2013 82.¢ 0.¢ 0.0 175814 781.0 0.0 185¢éz.8 z. 3
2014 B2.0 0.0 0.0 18£560.8 0.0 0.0 18é60.E 2.5
2015 BZ.0 0.6 .G 1980¢E.2 0.0 G.0 1980¢.2 1.%
20148 82.0 0.0 0.0 21022.0 0.0 0.0 21022.¢ PeX
2017 2.0 6.0 G.0 11154.0 0.0 0.0 11156.0 0.¢
2018 0.0 0.0 0.0 0.¢ 16624.0 ¢.0 10824.0 G, 4
107 15062.0 J6it, 2 0.0 290138.7 13547.0 0.0 303725.7 3611.2

BENEFIT/COST RATIO= 1.00
NET PRESENT ValLUE= 0.0
INTERNAL RATE OF RETURN= I9.1 PERCENT
CI$ 1987 (THOUSANDS)
(THOUSANDS)
OKy FLIST LF.CAYZIVZSC
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TABLE B-T7

CAYHMAN ISLANDS MASTER GROUND TRANSPORTATIDN STUDY
ALTERNATIVE 2-1 VOC BENEFITS FROKM MIN-1997 TG MID-2022 (25 YEARE)
NEW NORTH - SODUTH ARTERIAL (2-LANE) FROH 504 T0 214

NET PRESENT VALUE AND BENEFIT/LOEY RaTIO CALCLLATION

NUMBER OF YEARS=37 DISCOUNT RATE=12.0 FERCENT

PRESENT TIME vec HAINT ACCINV TOTAL FRESEKT
YEAR C087s VALUE BENEFITS BENEFITS EBENEFITS RENEFITS BRENEFITS VALUE
1987 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G
1788 0.0 6.0 6.0 0.0 G.0 0.0 G.C ¢
1989 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
19%0 0.0 6.0 0.6 0.0 0.0 0.0 0.0 GG
1991 0.0 6.0 0.0 0.8 6.0 S0 0 0.0 J.¢
1992 0.0 0.0 0.0 0.0 G.0 0.0 C.0 0.0
1993 0.0 0.0 0.0¢ 0.0 0.0 0.0 0.0 ¢.0
1994 0.0 4.0 .0 o.0 g.C 0.¢ C.¢ LU
1995 26B5.0 1084.,4 0.0 G0 0.0 Y 4.0 e
1994 5368.0 19358 0.0 .0 G.0 G.0 G.0 (Y
1997 24B85.0 B44.5 0.¢ 2660 0. ¢ 0.0 268.0C E3.¢&
197§ 61.0 17,5 .0 38S.¢ ¢, 0 G. 0 S9%.¢ 15¢.5%
1999 61,0 13.7 0.¢ 579.% 0.0 0.0 5779 145.3
20600 1.0 14,¢ 6.0 605, & .0 0.¢ §0%. 8 13g.¢
2001 61.0 12,8 0.0 £§3Z.% 0.0 g.0 632.9 129.3
2002 £1.0 ilt.1 (] G81,3 G.0 ¢.C &61.2 134,68
2003 61.0 10.¢ 0,0 670.% 0. 0.0 696§ 112.7
2604 61.C 8.9 G.0 721.8 74140 C.C 1452, ¢ 2134
2003 61.90 7.5 G 754,2 L) 0.9 734.2 £E.
2004 61,0 741 6.¢ 7687.¢% 0,0 0.G 787, % ¢i.C
2007 6140 6.3 Gl gzz.z 0.0 R 23,2 £2.3
2008 61,0 9eé 0.0 840.1 0.0 0.0 gsG.t R
2009 61.0 9.0 0.0 B350 0.¢ 0.0 89E8.¢ 74,3
2010 61,0 4,3 0.0 23g.8 G.0 ¢.0 938,58 £%.,1
2011 61.0 4.0 G.0 98G. & 741.0 ¢. 0 1721.% 113.4
2012 61,6 34 G.0 1024.,E (O 0.0 1624.82 &G 2
2013 61.0 32 G 1070.7 .0 0.0 1070.7 SéiZ
2014 61.0 2,9 6.0 1118.¢ 0.¢ 0.0 11164 £2.3
20135 61.0 2.4 0.0 1168.7 .0 0.0 11468.7 48.%
2014 1.0 2.3 0.0 122140 0.0 0.6 1225 45,4
2017 61490 2.0 0.0 1275.7 0.0 0.0 1275.7 47,
2018 61.0 1.8 0.0 1332.8 741.0 0.0 2073.8 61,6
2019 61.0 1.6 0.0 1392.5 0.0 G.0 1392.3 37.1
2020 61,0 1,4 0.0 1454.°9 0.0 0.¢ 1454.% 34.L
2621 61,0 1.3 0.0 1520.0 0.0 0.0 1520.0 32.2
2022 61,9 1.2 0.C 794.,0 ] 0.0 754,0 15.¢
2023 0.0 0.0 0.0 0.0 20641.0 0.0 041,90 152.9
TO7 12263.,0 4038.7 0.0 24130.E 11264.0 0.0 353%94.8 2340.1

KENEFIT/COST RA4TID=  ¢.38
NET FRESENT VALUE= ~1878.6
CI$ 1987 (THOUSANLS)




TABLE B-8

CAYMAN ISLANDS MASTER OROUND TRANSPORTATION STUDY
ALTERNATIVE 2-~1 VOC BENEFITS FROH MID-19%7 TO MID-2622 (25 YEARS)
NEW NORTH - SCUTH ARTERIAL (2-LANE) FROM 504 TO 514

INTERNAL RATE OF RETURK CALLULATION

NUMBER OF YEARS=37

FRESENT TIHE voc HAINT ACCINY TGTAL PRESENT
YEAR CGsTs VALUE BENEFITS ERENEFITS BENEFITS BENEFITS BENEFITS VALUE
1987 0.0 0.0 C.0 G.0 0.9 0.0 0.0 .2
1988 0.0 6. ¢ 00 0.0 0.0 0.0 0.0 G. 0
198% 0.0 0.0 0.0 0.¢ 0.0 0.0 0.0 6. ¢
1990 0.0 6.0 0.0 0.0 0.0 040 0.0 (O
i971 0.0 G.0 G.C 0.¢ .0 0.0 0.0 GG
1982 0.0 ¢.0 0.0 0.¢ 0.0 0.0 0.0 6.2
1993 G.0 . ¢ ¢.0 .0 G.C G.0 G.0 LU
1994 G0 G, 0 0.0 .0 0.0 0,0 2.0 [UIRE
1955 24683.¢ 1342.2 0. G 0.0 0.0 0.0 6.0 G, 0
19%9¢ 936840 2E876.7 0.0 0.0 0.0 0.0 0.0 .0
1997 2688.0 1342, ¢ W 268.0 ¢.0 .0 286,40 122.¢
1998 61.0 28.C 0.0 S55.0 0.0 0.¢ SZI.0 258.7
19%¢ 61.0 2606 ¢.¢ 57%.% €. 0 0.¢ L 25244
2000 61.0C 24,5 {40 6035.8 0.0 0.0 455,68 24601
2001 61,0 2. L0 IZ2.9 0.C GG &35 cIt,F
2002 61.0 2144 0.¢ 661.3 0.0 .0 [ 1S ZIZ.E
2063 61,0 20,1 0.0 690, 9 0.0 0.0 L3407 J27.%
2004 61,0 16.€ 0.0 721.8 741.0 0.0 14:2.¢ S0 3
2005 61.0 17,3 L0 7%4.2 TG0 0.6 734.C KT
2004 61.0 1.3 0.0 787 0.0 0.0 7ET T 21i.C
2607 $1.0 15.3 .6 g33.,3 G.0 0.0 gZ3.C Q0T E
2008 1.0 14,2 0.0 B&0, 1 0.0 G0 B&G .1 2007
2009 1.0 13,3 0.0 8%6.4 0.0 0.0 g8%9C. 4 172, ¢
2010 61.0 12,4 G0 ?38.8 0.0 0.0 9I8.¢ 1¢0.,7
2011 61,0 11.¢ ¢.6 PEL.S 741.0 0.0 I7%1.5 Iz 3
2012 é1.¢ 16.¢E 0.0 1G24.8 0.0 0.0 1824.5 iz, 2
2013 61.0C 10.1 .G 1070.7 G.0 ¢.0 107¢.7 I7e .t
2015 §1.0 8.t ¢.0 1168.7 .0 0.0 1168.7 187.%
2014 61.0 8.2 0.0 1221.0 0.0 0.0 1221.0 163.4
2017 61.0 748 .0 1275.7 0.0 0.0 1275.7 1%7.%5
2018 61.0 7.1 0.6 1332.8 741.0 6.0 2073.& 241,%
2019 61,0 ik 0.0 1392.5 - 0.0 0.0 1392.5 151.¢
2020 61,0 6.2 0.0 1454.9 0.0 0.0 1454.9 147.¢
202 61,0 9.8 0.0 1526.0 0.0 0.0 1520.90 144, ¢
2022 61.0 9.4 0.0 794.0 0.0 0.0 7%4.0 70.2
2023 0.0 0.¢ 0.0 0.0 ?041.0 0.0 9041.0 745,.%
107 12263.90 6111.4 0.0 24130.8 11264.0 0.0 353%4.8 6111.,7

RENEFIT/COST RATIO= 1.0
NET PRESENT VALUE= 00
INTERNAL RATE OF RETURN=

7.2 FERCENT
CI$ 1957 (THOUSANES)GH, Fil

ET LF.CAT22YISE
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TABLE B-9

CAYHAN ISLANDS MASTER GROUND TRANSFORTATION STUDY
ALTERNATIVE 2-2 VOC RENEFITS FROM HID-1997 70O MID-2012 (15 YEARS:
WIDEN NORTH - SGUTH ARTERIAL RETWEEN 271 AND 501 FROM 2-LANES 7O 4-LANES

NET PRESENT VALUE AND BENEFIT/COST RATIO CALCULATIOHN

NUMBER OF YEARS=Z7 DISCOUNT RATE=12.0 PERCENT

PRESENT TIME voc MAINT ACCINYV TOTAL PRESENT
YEAR CasTs VALUE BENEFITS BENEFITS BEBENEFITS BENEFITE BENMEFITS VALUL
1987 000 000 000 0.0 0.0 0.0 OIO G, 0
1988 0:0 000 000 000 000 000 0.0 C’n':
198% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9
1990 0.0 0.0 0.0 0.0 6.0 0.0 0.0 G.0
1991 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0
1992 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.¢
1963 ¢.0 Q.0 [ e] 0.0 0.0 0.0 0.0 G
1994 0.0 0.C 0.0 0.0 G, 0 G.0 G.0 g.7
1995 44G.0 177.7 0.0 ¢. 0 0.0 0.0 .90 Ol
1994 87%9.¢ 217.0C o0 0.0 0.0 0.0 0. .0
1997 440,90 141.,7 0.9 281.0 0.6 0.0 281.0 0.3
1598 24.0 &, ¢ 0.0 6G3. 0 0.6 {.¢ 803.¢ 173,23
199¢ 24,90 6.2 0.¢ 647 .6 G. 0 0.0 647 .6 1665
2000 24,0 2 G.C 695,35 0.0 G.0 595,53 195.4
2001 24.¢ 4,% 0.0 7470 0.¢ 0.0 747G iZL.E
2002 24.G 4,4 ¢ 0 Bo2.2 0.0 0.0 B2Z.C 14¢.¢
2002 24,0 I, ¢ (U] B61.6 0.0 0.0 g&l.é 142,58
2004 24.¢ 3.5 ¢, 9 §35.3 0.5 0.0 925,38 124,28
200% 244§ I .0 ?93.8 LR, 0,0 §52.8 139.2
2006 24.¢ S .0 107,32 0.0 0.0 1867.3 FRC I
2007 24,9 2.5 G 1146.3 0.0 0.0 1145.3 iig. g
2008 24.0 2 0.¢ 1231.,1 0.0 G.0 1231.1 112.¢
2009 24,0 2.0 Q.8 1322.1 0.0 0.0 1322.¢ 16%,:
2010 24.6 1.8 Y] 1426.0 0.0 0.0 142¢.0 104.¢
2011 24,0 1.4 0.0 1525.0 0.0 0.0 1525.0 100.5
2012 24.9 1.4 gt 815.¢ 0.0 G.0 g1e.0 48,1
2013 0.0 G0 0.0 0.0 12946.0 0.0 1294640 £€.1
TOT 211%.¢ £69.0 0.0 15087.8 12946.9 0.0 16383.8 2089, 9

BENEFIT/COET RaTIO=® 3.02
NET FRESENT VALUE= 1391.9
CI$ 1987 (THOUSANDS)
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TABLE B-10
CAYMAN ISLANDS MASTER GROUND TRANSFORTATION STUDY -
ALTERNATIVE 2-2 VOC BENEFITS FROM MID-19%7 TG HID-2012 (15 YEARS)
WIDEN NORTH - SOUTH ARTERIAL BETWEEN 271 AND' 501 FROM 2-LANES TO 4~LANES
INTERNAL RATE DF RETURN CALCULATIGN

NUKBER OF YEARS=27

PRESENT TINE vyoc MAINT ACCINY TOTAL FRESENT
YEAR COsTs ValUE BENEFITS BRENEFITS BRENEFITS RENEFITS BENEFITS VALUE
1987 0.0 0.0 0.0 0.0 0.0 0.0 g.0 & C
1988 0.0 0.0 0.0 0,0 0.¢ 0.0 0.0 O G
1989 0.0 0.0 0.0 0.C 0.0 0.0 0.C ¢. ¢
1990 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G.0
1991 6.0 G.0 0.0 ¢.9 0.0 6.0 G.0 6.8
1992 0.0 0.0 0.0 0.0 G.0 0.0 0.¢ 0.¢
1993 0.0 G.0 ¢.G G. 0 G.0 G0 .0 €.
19%4 .0 0.¢ 0.0 0.0 0.0 G.0 oy DY
1995 44G.0 42.¢ ¢.C 0,9 €.0 0.4 0.6 oo
19%s 8?9-0 6244 0!0 Q.8 0.0 000 G.C' ¢.0
1997 44G.0 2.8 ¢, 0 2E1.¢ G.0 C.0 281.¢ PRI
1998 24.0 1.6 .0 40U G 0.0 GG 603.0 I4,Z
1699 24,0 6,7 0.C E47 .4 ¢.C 0.¢ E47 .6 15.8
2000 24,90 0.5 0. ¢ £22.5 0.¢ 0.0 £95.5 127
2001 24,0 G.4 0.0 F43.0 (U] ¢ 0 F4T. G o
2002 24.0 6.3 0.9 e¢l. 2 0.0 G.0 BOZ.2 1.1
2063 24.0 .2 0.¢ 8&1.8 G4 0.0 841,48 £.1
2004 24,9 0.2 0.0 F25.32 0.0 4.0 28,2 &4 T
2003 244G Gl G.¢ 9¢3.8 ¢.G ¢.0 §92.8 ol
2004 24,0 0.1 0.9 1Gé7.3 ¢ 0 0.¢ 1647.3 4,2
2007 24.0 0.1 0.0 1144,2 G0 0.0 1144.2 1,3
2008 24.0 .1 ¢ 0 1231.1 0.0 0.0 123142 247
200¢% 24.0 0.0 G.C 1322.1 0.0 G. 0 1322.1 Z.F
2010 24,0 0.0 0.6 1420, ¢ 0.6 0.0 142C.¢ 1.7
2012 24.0 0.0 0.0 81%.0 0.0 G.0 8i1%.¢ f.4
20613 0.0 ¢.0 0.0 0.0 1296.¢ 0. G 12%8.¢ ¢.7
TGT 2119.0 132.7 0.0 15087.8 1296.0 0.0 14382.8 132.7

BENEFIT/COST RATIO= 1.00

NET FRESENT VALUE= 0.0

INTERNAL RATE OF RETURN= 33.9 PERCENT

CI¢ 1987 (THOUSANDS)DKs FLIST LP.CAY22Y2GE



TABLE B~11

CAYMAN ISLANLS MASTER GECUND TRANSPORTATION STUDY
ALTERNATIVE 2-2 YOO BRENEFITS FROM NID-19%7 TD WID-2017 (20 YEARS?
WIDEN NORTH - SOUTH ARTERIAL BETWEEN 271 AND 501 FROM 2-LANES T0 4-LANES

NET PRESENT VALUE AND EENEFIT/COST RATIC CALCULATICN

NUMBER OF YEARS=32 DISCOUNT RATE=12.0 PERCENT

PRESENT TINKE VG MAINT HCCINY TOTAL FRESENT
YEAR CO8TS VALUE BENEFITS RENEFITS BENEFITS RENEFITS BENEFITS VALUE
1987 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 0.C
1788 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1789 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.9
1990 OaO 0.¢ 0.0 0.0 0.6 0.0 G.0 G,¢
19¢1 0.0 ¢. 0 0.0 G.0 0.0 0.0 6.0 .0
1992 0.0 G.0 0.0 0.¢ 6.0 0.0 G.0 G.0
1993 0.0 0.0 6.0 0.0 0.0 0.0 G0 Gl
1994 ¢.0 0.¢C G.¢ G0 0.9 GG 0.0 o0
1993 44G.90 177.7 GG G.0 6.9 ¢.0 0.0 boi
1994 g7%.0 J17.% 0.0 G.0 0.C g.C 0. G
1957 440, 0 141.7 0.0 2810 0.¢ 0.5 281.,0 90,z
i?%8 24,0 &5 0.0 &03.0 GG 0,0 &Gz, L 173,27
199¢% 24,0 &.2 G. ¢ 647,46 .0 0.0 &47 . & 1éé.2
2000 24.0¢ 5.E G, £95.5 G.0 0.0 95,0 1204
2001 24,0 4% .0 7470 Q. ¢ 0.0 7AT 4 12,5
2002 24.0 4,4 G 802.2 G.0 0.¢ g0t o i43.¢
2003 24.0 I.¢ 0.0 Eal.é 0.G 0.6 861.¢ 14G.5
2004 2440 .7 oa 925.3 G, 0 0.0 22043 134.8
2005 2440 341 ¢.0 el E 0.0 0.0 FI.E 129.2
2004 24.0 .5 0.0 1047, G.0 G.¢ 1067.3 123.¢%
2007 24,0 2.5 0.0 11446.3 C.0 ¢.0 1144,3 118.¢E
2008 24.0 Zed .G 123141 0.¢ 0.¢ 12318 113.5%
2009 24,0 242 0.0 1322.1 0.9 6.¢ 13221 1¢9.3
2010 24,0 1.8 G0 1426.0 G.¢ 0.0 142G.4 104,8
2011 24,0 1.é G0 1325.0 Q.0 0.¢ 1525.¢0 100.5
2012 24.0 i.4 G0 1637.8 G.C (] 16378 9.7
2013 24.0 1.3 0.0 1759.¢ 0.0 Q.0 1759.¢ 2.4
2014 24.0 s ¢.0 188%.1 O.G 0.C 18E5.1 Ea. 4
2015 24.¢ 1.¢ 0.0 2028.9 0.0 6.0 2028.%7 84,5
2014 24,0 0. ¢ ¢ 0 2179.0 ¢.0 0.0 2179.0 81.%
2017 24,0 0.8 0.0 1170.0 0.0 0.0 1176G.0 39.1
2018 0.0 G, 0 0.0 G.¢ 12946,0 0.0 12%95.0 JE. &
T6T 223%.90 6941 0.0 24932.7 1294.¢ 0.0 26228.7 248&6.0

BENEFIT/COST RATIO= I.58
NET PRESENT VALUE= 17%1.¢
CI$ 1987 (THOUSANLS)

B-12



TABLE B-12
CAYMAN ISLANDS MASTER GROUND TRANSPORTATIGN STURY
ALTERNATIVE 2-2 VOC RENEFITS FROX MID-1957 T0 MID-2017 (20 YEARS)
WIDEN NORTH - SOUTH ARTERIAL BETHEEN 271 ANL 501 FROM 2-LANES TO 4-LANES
INTERNAL RATE OF RETURN CALCULATION
NUMBER OF YEARS=3Z2

FRESENT TIME voec HAINT ACCINY TOTAL FRESENT

YEAR COS15 VALUE BENEFITS ERENEFITS BENEFITS RBENEFITS BENEFITS VALUE

1987 0.0 0.0 .0 0.0 0.0 0.0 0.0 .G
1988 0'0 0|0 000 0|° " 010 010 000 ':’if
198¢% 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 C.¢
1990 0.0 0.0 0.0 0.0 0.0 0-0 0.0 Q.G
1991 0.0 6.0 6.0 G.C .0 0.0 G.0 ¢.0
1992 0.0 0.0 0.0 ¢.0 0.0 0.0 0,0 0.0
1973 0.0 0.C C.0 0.0 0.0 0.C G.C €. ¢
1994 0.0 ¢.C G. 0 0.0 0.0 0.9 0.¢ (O
19%3 440.0 41,3 G & ¢.0 G, 0 G0 G, ¢ LY
1994 £79.¢ 61.3 G0 0.0 0.0 0.0 0.9 0.l
1997 44G. ¢ 2.8 0.0 281.0 0,0 0.C 281.4 4.0
1998 24.0 .9 0.9 603G 0.0 0.0 603.0 23.3
1999 24,0 0.7 ¢ b47. 6 ¢.0 0.C 647.¢ ig. ¢
2000 24,0 ¢.5 G0 695,35 0.0 G.0 6953 14.%
2001 24.¢ C.4 .G 747.0 6.0 0.¢ 7470 1.°¢
2002 24.0 0.3 0.0 BGZ. 2 0.0 0.9 Bo2.2 .5
20063 24,0 0.2 G.0 Bei.Jé 0.0 0.6 Bél.é Ted
2004 24.G .2 Gl 225,32 0.0 O.C 25.3 i
2005 24.0 Gl . ¢ ?%3.8 G0 g.¢ §93.E 4.8
2004 24.90 0.5 0.0 10473 0.0 .0 10672 .5
2067 24.0 ¢, 1 0.0 1146.,3 ¢.G 0.0 11448.3 .
2008 24.0 g.C Gl 12311 .0 0.0 1231.1 2.F
2009 24.0 ¢ G.0 1322.1 0.0 .0 13221 ol
2010 24.0 0.0 G. ¢ 1420.¢ 0.0 0.0 1426, ¢ 1.
2011 24.0 G.¢ 6.0 1525, 0.0 G.0 1525.¢ i.z
20612 24,0 0.0 .0 1¢37.86 0.0 0.0 1637.¢8 1T
2013 24.0 0.9 G0 175%9.¢ 0.0 0.¢ 175%.60 6.8
2014 24.0 6.C 0.9 1B8%.1 0.0 0.¢ 186%.1 0.8
2015 24.0 G.0 G.0 2¢628.% 0.0 6.0 2028.% 0.=
2014 24,0 6.0 0.0 21790 0.0 0.0 2179.0 G.é
2017 24.0 0.0 G.G 1176.0 g.0 0.0 1170.90 0.2
2018 0.0 0.0 0.0 0.0 1296.0 0.¢ 1296.0 0.1
10T 223%.0 12%9.0 0.0 24%32.7 12%94.0 0.0  24228.7 129.¢

BENEFIT/CDET RATIO= 1.0¢

NET PRESENT VALUE= 0.0

INTERNAL RATE OF RETURN= 34.4 FERCENT

£1¢ 1987 (THOUSANDS)OK, FLIST LF,.CAYR2Y2SC



TABLE B-13

CAYHAN ISLANDE MASTER GROUND TRANSFORTATION STULY
ALTERNATIVE 2-2 VOC BENEFITS FROM MID-1997 TG MIB-2022 (23 YEARS)
WIDEN NORTH - SOUTH ARTERTAL RETWEEN 271 AND 501 FROM 2-LANES TO 4-LANES

NET FRESENT VALUE AND BENEFIT/COST RATIO CALCULATION

NUMEER OF YEARS=37 DISCOUNT RATE=12.0 FERCENT

FRESENT l TIME voc MAINT ACCTINY TGTAL PRESENT
YEAR L0518 VALUE EENEFITS PRENEFITS EENEFITS BENEFITS BRENEFITS VALUE
1987 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 G,
1988 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .G
1989 0.0 0.0 0.0 0.6¢ 6.0 0.0 0,0 0.4
1990 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1591 0.0 0.0 0.0 0.0 G, 0 - 0. 0.C Gy
1992 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15893 0.0 0.0 G.0 0.0 0.0 0.¢ 0.0 0. C
1994 0.0 6,0 0.0 0.0 0.0 ¢.0 G.0 O, ¢
1995 44G.0 177.7 0.0 .0 0.0 0.0 G.0 £,
1996 87%.9 I17.¢ G.0 6.0 0.0 0.0 0.0 G. 0
1997 440.0C 14i,7 g.¢ 281.¢ 0.6 G.C 2gi,¢ FOLT
1998 24.0 £.9 G0 £03. 0 0.0 0.0 803G 172,32
i?%9% 24.0 &2 0.9 S47.6 ¢.0 0.C 647 .46 185.C
200¢ 24,9 2.9 0.0 693,32 .0 0. G 69545 155 .4
2001 24.0 4,5 ¢.C 744.9 G.¢ G 745.% 1258
20062 24.,¢ 4,4 0.0 BG2.2 0.0 0.0 g02.2 146,48
2003 24,0 3+9 .G B&1,3 G.0 0.0 B41.5 140, 7T
2004 24,0 .5 6.0 g35.2 0.0 0.0 925.2 124.8
2003 24,06 3.1 0.0 9¢3.% 0.0 0.0 EA AT ) 12¢.C
2004 24.0 2.8 0.¢ 10471 0.¢ 0.0 1067.1 133-?
2007 24.0 249 0.C 1146.1 0.0 0.0 1144641 118.¢
2008 24,0 2.2 0.0 1230.8 0.0 0.0 1230.8 113,¢
2009 24.0 2.0 0.0 1321.9 0.0 0.0 1321,% 106.2
2010 24.0 1.8 0.0 141%.4 0.0 0.0 141946 104.72
2011 24.,¢ 1.4 6.0 1524.4 6.0 G.0 1324.6 16¢.4
2012 24.9 1.4 0.0 1537+ 4 0.9 0.0 1637 .4 9L E
2013 24,0 1.3 0.0 1738,5 0.0 0.0 1758.5 gz,
2014 24,0 1.1 0.0 1888,5 Q0.0 0.0 1888.5 B8.¢&
2015 24.0 1.0 0.0 202g.,2 0.0 0.0 2028.2 84.%
216 24,0 0.9 0.0 2178.2 0.0 0.0 2178.2 1.4
2017 24,0 0.8 ¢.0 2339.3 0.0 0.0 2339.3 78.1
2018 24,0 0.7 0.0 2512.3 0.0 0.0 2512.,3 74,9
201°% 24,0 G 0.0 2698.1 c.0 0.0 2698.,1 71.8
2020 24.0 0.6 0.0 2897.7 0.0 0.0 2897.7 68,8
2021 24.0 6.5 0.0 3112,0 0.0 0.0 3112, 66,0
2022 24.0 0.5 0.C 1674.0 0.0 0.0 1471.0 3144
2023 0.0 0.0 G0 6.0 1296.¢0 0.0 12946.0 21.%
T0T 2I59.0 657G 0.6 38987.9 1296.0 0.0 40283.9 2821.1

BENEFIT/COST RATIO= 4.
NEY FRESENT VALUE= 2124,
CIt 1987 (THOUGSANDS)




TABLE B-1l
CAYMAN ISLANDS HASTER GROUND TRANSFORTATION STUDY

ALTERNATIVE 2-2 VOL RENEFITS FROK HIL-1997 TO MID-202C (25 YEARS)
HIDEN NORTH - SOUTH ARTERIAL BETWEEN 271 AND 50! FROH 2Z-LANEE TO 4-LANES

INTERNAL RATE OF RETURN CALCULATION

NUMBER OF YEARS=37

PRESENT TIME oL HAINT ACCINY TOTAL PRESENT
YEAR COSTS VALUL EENEFITS RENEFITS BENEFITS RENEFITE RENEFITS VALUE
1987 0.0 0.0 .0 0.0 0.0 0.0 0.0 ¢.0
i¥es8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0
1989 0.0 0.0 0.0 0.0 6.0 0.0 0.0 G.C
1990 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.9
1991 0.0 .0 G.0 0.0 0.0 0.0 C.0 ¢ C
1992 °|° 000 0.0 0.0 000 0.0 0.0 ':t:)
1993 0.0 0.2 0.0 e.G ] 0.0 ¢. 0 1O
1994 0,0 0.0 0.0 0.0 0.0 g.0 0. 0.
1995 ° 44G.0 40.& 0.0 .0 ¢.C 0.¢ 0. ¢ &, ¢
1996 87?00 [y 010 0.0 0.0 000 0.0 C'c‘:'
1997 440,0 22,5 0.0 281.0 ¢, 0 0.0 281.¢ ig.4
1998 24.¢ 0.5 0.¢ 402.0 0.8 0.0 603, 0 23.8
1999 24,0 0.7 0.0 647,46 G. 0 GG £47.6 1€.3
2000 24,0 0.5 0.0 695.,5 0.0 6.0 695.5% 14,2
2001 24.0 G.4 G 745.5 .0 G.C 745.¢ 1.7
2002 24,0 0.3 0.0 g02.2 VIRY 0.0 BUZ.2 9.7
2003 24,0 ¢.2 G.¢ g841.5 C.G 0.0 861,35 7e&
2004 24,0 0.2 0.0 923.2 G0 0.0 23,2 3.9
2005 24,90 (ol C.0 922.¢& G0 G. 0 eR3.é 4,7
2004 24,0 0.1 .G 10671 0.0 0.0 108741 3.8
2007 4.0 0.1 (O 1146.1 0.0 0.¢ 114841 3.7
2008 24.0 0.0 0.0 1230.8 0.0 G0 1220.8 2.4
2009 2440 C.0 0.0 1321.9 0.0 GG 1321.,9 1.5
2016 24,0 0.0 0.0 1419.4 g, 0 ¢.0 14194 1.2
2011 24.0 0.0 0.0 1524.4 C.0 .0 1524.4 ivd
2012 24,0 0.¢ 0.0 1637 .4 0.0 o0 1637, 4 1. ¢
2613 24.0 0.0 .0 1758.5 .0 ¢.0 17556.5 0.k
2014 24.0 0.0 0.0 188B.5 0.0 0.0 18EE.C 0.é
2015 24.0 G.C c.0 2028.2 0.0 0.¢ 2¢2¢8.2 &L E
2016 24.0 ¢.¢ 0.0 2178.2 0.0 00 2176.2 Ood
2017 24.0 0.0 0.0 2329.3 0.0 0.0 233%.3 .2
2018 24,0 0.0 0.0 2512.3 0.0 0.0 2312.3 0.3
2019 24,0 0.0 0.0 246%9E.1 0.0 0.0 26%E.1 0.2
2020 24,0 0.0 0.¢ 2897.7 0.0 0.0 289/, 7 .2
202 2400 0.0 0.0 311:00 0.0 G.0 Jiiz2.¢ G.1
2032 24,0 ¢.0 0.0 167190 0.0 0.0 i671.,0 G.i
2023 0.0 0.C 0.0 0.0 1296, 0 G.0 1296.¢ o
T07 2359.0 127.46 G0 3B?87.9 1296.0 0.0 4¢2B3.9 $37.¢

RENEFIT/COST RATID= 1.00

NET PRESENT VALUE= 0.0

INTERNAL RATE OF RETURN= Z4.¢ FERCENT

£I% 1987 (THOUSANDS)DK, FLIST LF.CAYZIYZEL



TABLE B-15

CAYHAN ISLANDIS MASTER GROUND TRANSPORTATION STUDY
ALTERNATIVE 2-3 VOC BENEFITS FROM MID-1997 TG KID-2022 (25 YEARS)
NEW EAST - WEST ARTERIAL (2~LANE) FROH 600 TO 602

NET PRESENT VALUE ANL BENEFIT/COST RATIO CALCULATICN

NUMBER OF YEARS=317 DISCOUNT RATE=12,0 FERCENT

- PRESENT TINME vicC MAINT ACCTINY TOTAL FRESENT
YEAR COSTS VALUE BENEFITE ERENEFITS BENEFITS BENEFITS BENEFITS VALUE
i987 0.0 0.0 0.0 0. 0.0 0.0 0.0 6.0
1988 0.0 0.0 0.0 0.0 6.0 0.¢ ¢.0 G.0
198¢% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990 0.0 G.0 0.0 0.0 0.0 0.0 0.0 ¢. G
1991 0.0 0.¢ 0.0 0.0 0.0 - 0.0 0.0 0»0
1992 0.0 0.0 0.0 0.6G .0 G.0 0.0 0.
1993 0.0 0.0 G0 0,0 0.0 0.¢ 0.0 0.0
1994 0.0 0.0 ¢.6 G.¢ 0.0 0.C 0.6G ¢ C
19935 743.0 300.1 0.0 0.0 0.0 0.0 0.0 Ry
1994 1484.,0 935.1 G.0 G.C 0.0 0.9 0.0 o.G
1997 743.0 239.2 ¢.0 162,90 G.0 0.0 102,90 I
1998 31.¢ 2.9 6.0 207.¢ .0 0.0 207.4 97.%
19979 31,0 8.0 0.0 210.8 0.¢ 0.0 J1¢.8 o4l
2000 31.0 7.1 0.0 214,7 G, 0 G.9 214.7 4.2
2001 31.0 &4 3 0.0 218.7 0.0 0.0 218,7 44,7
2002 31.0 5.7 0.¢ 222.7 0.0 0.0 232.7 44,7
2003 31.0 5.1 G.0 224.8 0.0 0.0 224.8 37,0
2004 31.0 4,5 0. 23,0 403.,0 G.0 £34.0 95,3
2005 31,0 4,0 G.0 225.2 6.0 0.0 235.2 20,4
2006 31.¢ 3.8 0.0 235, % 0.0 ¢.¢ 235.% 7.8
2007 31,0 3.2 0.0 244.,0 6.0 G0 244.¢ 25.3
2008 31.0 2.9 0.0 248,95 0.¢ 0.0 248, 5 22,0
2009 1.0 2.6 0.0 253.0 0.0 0.0 253.0 20.%
2010 31,0 2.3 ¢.0 23747 0.0 0.0 257.7 1¢.0
2011 31.0 2,0 0.0 262.4 4G3.0¢ 0.0 68544 43,8
2012 31.0 1.8 .0 287,12 0.0 .0 267,3 15.7
2013 31.0 1.6 0.0 272.2 0.0 0.0 272.2 14.2
2014 31.0 1.5 0.0 2772 0.0 0.0 2772 13,9
2015 31.0 1.3 0.0 282.3 0.0 0.0 282.3 11.€
2016 31.0 1.2 ¢.0 28745 0.0 0.0 287.3 1¢.7
2017 3.6 1.0 Q.0 292.8 0.0 0.0 292.8 7.8
2018 31.0 0.% 0.0 29E.2 403.¢ 0.0 701.2 20.%
2019 31.0 0.8 6.0 303.7 0.0 0.0 303.7 8.1
2020 31.6 0.7 0.0 309.3 6.0 0.0 309.3 743
202 31,90 0.7 0.0 J15.0 0.0 0.0 315.0 6.7
2022 31.0 0.4 0.0 1£1.0 0.0 0.0 161.¢ 3,0
2023 0.0 0.0 0.6 0.¢ 2278.0 0.0 23278.0 38.5
TOT J745.0 1152.7 0.0 6440.5 3487.0 0.0 9%927.5 760.8

BENEFIT/COST RATIO= Q.66

NET PRESENT VALUE= -391.9%
CI¢ 1987 {(THOUSANDS)




TABLE B-16
CAYHAN ISLANDS MASTER GROUND TRANSFORTATION STUDY

ALTERNATIVE 2-2 VOC BENEFITS FROM MID-1997 TO MIB-2022 (25 YEARS)
NEW EAST - WEST ARTERIAL (2-LANE) FROM 800 TO &02

INTERNAL RATE OF RETURN CALCULATION

NUMBER OF YEARS=37

PRESENT TIME vac HAINT ACCINY TOTAL PRESENT
YEAR COsTS VALUE BENEFITE PRENEFITS BRENEFITS RBENEFITS EBENEFITS VALUE
1987 0.0 0.0 .0 0.0 G.0 0.0 ] 0.4
1988 0.0 0.0 0.0 0.0 0.0 0.0 G 0.0
198% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
19570 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
191 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.7
1962 0.0 0.0 G.0 G0 0.0 0.0 0.0 0.0
19?3 O.C' 000 O;C' Co{,' 000 000 010 0&(
1974 0.0 0 0.0 G0 0.0 0.¢ 0.0 0.¢
199S 743.0 411.0 G.0 .0 ¢, 0 0.0 0.0 .G
1958 14B4.0¢ 742.3 0.¢ 0.¢ 0.0 0.0 0. G.0
1997 7431.0 354.4 C.G 102.¢ ¢.0 6.0 102.0 45,7
1998 3144 12.7 0.0 207.¢ 0.0 0.¢ 207.0 §1.7
1959 316 12.8 O 2i6.8 0.0 ¢.¢ 216G.6 8¢.7
2001 al.4 1. ¢ .G it 7 G.C G.0 218.7 A
2002 ii.0 16.2 ¢.0 S2x.7 0.0 0.0 222,77 T4
2003 31.¢ .0 0.0 22¢.8 .0 G.0 22¢.¢ 6%.4
2004 1.0 E.E 0.0 2310 4?3!'3 0.0 344G 12¢.:2
20665 2i.0 £.2 ¢, 0 235.2 G.0 .0 C235, 2 £2.71
2006 I1.0 7 0.9 237.3 G.G 0.0 2I%.8 5€.7
2007 31.C 741 GG Z44. € G 0. ¢ 244,C .o
2008 31,0 6.6 0.0 248.% 0.0 0.0 248.5 oz
2009 31.¢ 6.1 o, 25,0 .0 Ce0 25z, 49,7
201¢ 3.0 .8 G.0 257.7 G.0 g.¢ 257.7 47,2
2011 31,0 9.2 ¢.0 2Lz 4 403.0 G.¢ 6465 .4 115, ¢
2012 3140 4.9 0. ¢ 26743 0.¢ 0.0 26743 42,8
2013 31.0 4,5 6.0 272.2 0. 0.¢ 7242 5.7
2014 31,0 4.2 0.0 277.2 0.0 0.0 277.2 C
2615 31.0 3.9 ¢.0 28%.3 0.0 0.0 282.3 T T
2016 31.0 J.é 0.¢ 2B7.3 ¢.0 0.0 287.3 IZ.8
2017 31.0 3.4 G.0 292.8 0.0 0.¢ 292.€ 3i.E
201e 3.0 3.1 ¢.0 29€.2 403.0 ¢.0 701.2 70,7
2019 31.0 2.9 ¢.0 303.7 0.0 0.0 303.7 2E.4
2020 31.¢ 247 0.0 307.3 0.0 0.0 309.3 2¢.%
2021 31.0 2.5 0.0 315.¢ 0.0 0.0 315.0 25,4
2022 31,0 2.3 G, 0 161.0 0.0 0.0 16140 12.1
707 3745.0 1689.%9 0.0 644C,5 J487.0 0.0 9927.% 169¢.0

EENEFIT/COST RATIO= 1.0¢

NEY FRESENT VALUE= G.0

INTERNAL RATE OF RETURN= 7.7 PERCENT

CI¢ 1987 (THOUSANLS)OKs FLIST LF.CAYZ4AYZSD



TABLE B-17

CAYHAN ISLANDS HASTER BROUML TRANSFORTATION STUDY
ALTERNATIVE 2-4 VOU BENEFITS FROM MID-1997 7O MID-2622 (25 YEARS)
NEW SOUTH SOUND ARTERIAL {(2-LANE) FROM 317 TO 347

NET PRESENT VALUE AND RENEFIT/COST RATIO CALCULATION

NUHBER OF YEARS=37 BISCOUNT RATE=12,0 FERCENT

FRESENT TINE vac HAINT ACCINY TOTAL FRESZHT
YEAR COSTE VALUE EENEFITS BENEFITS BENEFITS BENEFITS RENEFITS VaLlE
1987 0.0 OAJ 0!0 010 0.0 000 0!0 0-0
1988 0.0 . < ¢.¢ 0.0 0.0 0.0 G.¢ 0.
1789 0.0 GG 0.0 0.0 0.0 0.0 0.0 9.0
1990 G.0 GG G.C 0.0 G.0 6.0 0.0 (I
1991 0.0 .0 0.0 0.0 0.0 ' 0.0 G.0 G.0
1992 0.0 0.4 0.4 0.0 0.0 6.0 0.C Oa 0
1953 G.0 (O 5.0 0.0 0.0 0.¢ G.0 LU
1994 0.0 {a 0.6 0.0 ¢.0 0. G 0.0 <,
1995 14B9. ¢ 6¢i, 4 G 0.0 ¢.0 0.0 by G. 0
1994 2977.¢ 1735 a.C 0.0 0.6 .0 0.0 O
19%7 148%.10 475 .4 L] 60.0 G.G 0.9 &G0 12,2
1998 31.0 E.5 (U 124.0 0.0 0,0 124.¢C 2T, A
1999 31.¢ E.0 (e 129.7 0.0 - G0 12%.7 33.7
2060 IO 7l Q.0 13546 G0 ~ 0.0 135.¢ 31l
2001 i (TS 0. G 141.8 0.¢ C. 0 i41,E Y
2002 31,6 o7 G 1458.2 G.0 0.0 14,2 IR
2003 31.¢ Sei 0.0 155,90 0.0 0.0 13900 2oL E
2004 1.6 4.5 0.8 16241 I96.0 0.6 sseld 1.0
2003 21,0 4, 0.0 169.3 0.0 0.0 15%.3 2340
2006 31.¢ St G2 177.2 G0 0.0 17742 208
2007 31§ 2 G 165.3 0.0 0.4 igh. 2 1%.2
2008 1,6 e G0 123.7 G.0 .G 193.7 i7.%
260% 31.0 Zaz G0 20246 6.0 G¢.0 20244 1é.v 7
2016 31.0 N ¢.0 £i1.8 0.0 0.0 2118 it
2011 31.0 RN ¢.0 221,53 3940 0.0 EL7.Z 4¢,
20132 31,0 S 0.C 231.4 0.0 0.6 231.¢ 13,4
2013 3149 ivé g.G 24241 0.0 .0 24241 LE.T
2014 31,0 1.3 G.¢ 233.2 C.0 C.¢ 253,32 it
2015 I1.¢ F G0 2é64.7 0.0 0.0 264.7 1,1
2014 31.0 1.z GG 276.8 .0 0.0 274.8 0.2
2017 Ii.0 G 9,0 289.4 0.0 G0 2654 ?.7
2018 31,0 .5 0.0 302.7 396.0 0.0 &95.7 ¢,z
c01¢ 31.0 0.2 0.0 316.8 0.0 0.0 31645 B.4
2020 310 0.7 G.0 330.9% 0.0 c.0 33G.9 78
2021 1.0 6.7 0.0 346.0 0.0 0.0 346,90 ThZ
Z2GZ22 31.0 G.é 0.0 181.¢ 0.0 C.6 181 .G 304
2623 4.0 Got 0.0 0.0 5439.0 0.0 S43%. 0 F2.¢
a7 6730.0 22354k G 5432.7 6627.0 0.0 12075.7 643.%

EENEFIT/COST RATIC= U
NET FRESENT VALUE= -15&c.:
Ci¢ 1957 (THOUSANELE:



TABLE B-18
CAYHAN ISLANDS MASTER GROUND TRANSFORTATION STUDY

ALTERNATIVE 2-4 VOC BENEFITES FROK MIL-1957 10 HITi-2622 (25 YEARS;

NEW SOUTH SOUNI' ARTERIAL (2-LANE) FROM 317 10 347

INTERNAL RATE OF RETURN CALCULATION

NUHBER OF YEARS=37

PRESENT TINME vac HAINT ACCINY TOTAL FPRESEKT
YEAR COSTS VALUE BENEFITS BENEFITS BENEFITS BENEFITS BRENEFITS VALUZ
1?87 000 000 000 0'00 0'0 0-0 G-O O.'C
1988 0.0 0.0 0.0 0.G - 040 0.0 0.0 .0
i98¢ 0.0 0.¢ 0.0 0.0 ¢.0 0.0 0.0 ¢.¢
1990 0.0 0.0 0.0 0.0 0.0 0.0 0. G .
1994 0.0 ¢.0 G.0 0.0 G, 0 040 C.0 ¢.C
1992 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (UG
1993 0|0 010 0-0 0-0 C'UC' O-Cl CHC' C’lr
1994 0.0 Q.0 0.0 0.0 0.0 0.0 0.0 L
1995 1489.¢ 113¢4.¢ 0,0 C.G 0.,C ¢.¢ 0.¢ ¢.2
1994 297?00 2:40.6 8.0 0.0 G.0 0.0 L] D0
1997 148%,0 108%.¢8 0.0 0.0 G.¢ 0.0 &3, 0 43K
iy98 31.0 21.% 0.0 124,¢ 0.0 0.0 124,09 E§7.¢
19%¢9 31.0 21,2 0.é 129.7 0.0 G.¢ 12%.7 g6.&
20060 31.0 208 0.0 175.¢6 0.0 0.0 135.¢ §%.,%
2061 31,0 Iv.% 6.0 141.8 G.0 ¢.0 141.§ $i4l
2002 31,0 1.3 G5 148,z 0.0 0.0 148,2 g2.2
2003 31.¢ 18.7 .C 155, G.0 0.0 155.0 ?23.%
2004 3.0 18.1 0.0 14241 I96.0 0.G 558, I28432
2005 31,0 17.¢ ¢.c L 0.0 169, &0
2006 31,0 17.¢ 0.0 177.2 G.0 0.0 177.2 §7.2
2007 31,0 1.5 O.G 185.2 0.0 ¢.0 183.3 ?8.5
2008 31.0 16.¢ 0.0 193.7 ¢.0 0.C i92.7 ?¢.8
2009 31.0 15.5 0.G 202 . ¢ 0.0 ¢.0 202, ¢ 101,
2010 31.0 15,0 ¢.0 211,8 0.0 0.0 2:11.,8 16:.5
2011 3100 1405 0.0 22105 39600 0-0 61?«5 "E‘: *
2012 31.¢ 14,1 0.0 231.¢6 0.0 0.0 231.& 105. 2
2013 31,0 13.4 6.0 242.1 6.0 0.0 J42,1 1068.5%
2014 3140 12,2 0.0 253.2 0.0 0.0 233.2 107.¢
2015 31'0 12.8 6.0 264.,7 C.C 0.0 264,7 i0F.4
2016 31,0 12.4 0.0 276.8 0.0 0.0 276.8 1to.8e
2017 31.0 12.0 0.0 28%.4 6.0 0.0 289, 4 112,2
2018 31.0 11.6 . 0.0 302.7 39640 0.0 498.7 262.5
2019 3140 11.3 0.0 316.5 C.0 0.0 316.5 i13.2
2020 31.0 10.9 0.0 330.9 0.0 0.0 336.9 116,7
2021 31.0 10.4 G.0 346.0 0.0 0.0 344,90 11E.3
2022 31.¢0 10.2 0.0 181.0 0.0 0.0 181.0 59.9
2023 0.0 0.0 0.0 0.0 543%.0 0.0 543%.0 1745.2
707 6730.0 4847,7 0.0 5452,7 $427.9 0.0 1207¢%.7 4847.7

RENEFIT/COST RATIO= 1.00
NET PRESENT VALUE= 0.6
INTERNAL RATE OF RETURN= 3+2 PERCENT
CIt 1987 (THOUSANDS)OK,
End of file, Cominput. {Inrut from terminzl,)
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APPENDIX C
VEHICLE SIZE AND WEIGHT RESTRICTIONS

Currently, there are no legal restrictions on the size and weights of
vehicles which can be registered and operated in the Cayman lIslands.
Fortunately, conditions are such that there are few large trucks in the istands
at present. Neverthless, the MGTP Study has concluded that legislation should
be adopted which places limits on the size and weight of vehicles so that
problems do not develop in the future. It would be most unfortunate if actions
were not taken and the road system later was required to accommodate excessive

numbers of large, heavy vehicles which exceed the system’s design features.
MGTP STUDY RECOMMENDATION

it is recommended that a thorough study be made of the Island trucking
industry in order to develop a& sound basis for establishing specific values for
vehicle size and weight restrictions. This study would include interviews with
firms that utilise large trucks in the course of their operations in order to
understand the needs of industry. Also, information regarding the dimensions
of existing vehicies and vehicle/axle weights would be obtained. The operating
features of existing large, heavy vehicles would then be related to the
geometrics and pavement designs on the existing and future road system. From
this structured approach, it would be possible to reach informed and well
considered conclusions regarding the specific values for vehicle dimensions and

vehicle/axie weights that should be set as the upper limit in new legislation.
INTERIM GUIDELINES
During the MGTP Study, attention necessarily has focused upon development of

the road plan itself, including needed changes in policies, organisation and
legislation to facilitate to achievement. The MGTP Study has not been
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responsible for activities associated with actual implementation of the plan

and its supporting institutional recommendations.

Nevertheless, Government requested quidelines which could be considered in
establishing specific values regarding vehicle dimension and weight criteria.
The discussion which follows provides these guidelines. Clearly, more
refinement could be provided after a more thorough study of the trucking
industry.  Accordingly, the values reported herein should be considered only
as interim guidelines which may need adjustment after either additional

investigation or as future experience may dictate.

Government should recognise that there always will be pressures to increase
vehicle size and weight restrictions. This is the experience of other
jurisdictions and there is no reason to believe that the Cayman Islands can
avoid similar pressures. it often is in the Interest of more efficient truck
operations to use larger vehicles and to carry heavier loads. However, these
private sector efficiencies conflict with road desigh features and the shorage
of public funds to buld and maintain the roads required by large, heavy
trucks. Additionally, there are conflicts with road safety considerations.
Further, continuing increases in vehicle size and weight restriction inherently
render more of the road system to be obsolete in geometric and structural

features.
VEHICLE CHARACTERISTICS TO BE REGULATED

Care must be taken to not adopt unnecessary controls regarding vehicle
characteristics unless they are important in relation to road system features
and public safety. To do otherwise would unduly and adversely impact road
transport costs which have implications for the whole economy. Accordingly,

these interim guidelines address critical features only, viz:

*  Vehicle width
*  Vehicle length
*  Vehicle height
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* Vehicle gross weight

* Vehicle axle weights

Operating characteristics are not addressed such as braking characteristics or
power/speed capabilities. Conditions are not such In the Cayman lIslands to
require vehicle performance features In excess of those typically associated
with standard vehicles Imported from abroad. The annual vehicle Inspection
programme appears to be adequate to deal with mechanical standards required for

road worthiness certification.

VEHICLE WIDTH

Vehicle width should be controlled because of road safety implications. This
is particularly important in the Islands because of the often narrow lane

widths and physical encroachments, sometimes almost up to the pavement edge.

Standards proposed in the MGTP for new roads provide 12 foot lanes. If an
g-foot wide truck occupies the centre of a 12 foot iane, there will be 4 feet
separating it from a similar size vehicle in adjacent lanes. Since vehicles do
no stay precisely in the middle of a lane, the 4 foot clearance varies both up
and down. Typically, however, vehicles will move towards the outside edge of a
roadway when approaching an object or vehicle which appears to be close to the
side of the vehicle. Thus, in vehicle passing situations (on-coming traffic as
well as traffic moving in the same direction), the 4 foot clearance typically

is increased on a 12-foot lane.

Unfortunately, the existing roadway network does hot always provide modern lane
widths of 12 feet. Therefore, the lateral clearance between two 8-feet wide
vehicles is most likely less than 4 feet in many locations. On the other hand,
vehicle speeds are slow relative to the high speed intercity travel in other
countries.  Lower speeds justify less fateral clearance since better vehicle

control is possible.
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If an 8-foot vehicle width restriction is adopted, it has implications about
truck loadings for some kinds of shipments, While 8-feet will accommodate
vehicles hauling shipping contalners, it does not provide an inside width of a
ful 8 feet on box body trucks, etc. Therefore, there is some loss in loading
efficiency for 4ft x 4t and 4t x 8-t pallettes, 8-ft wide building

panels, etc.

For many years in the U.S., an 8-foot width restriction was the general norm.
However, an 81/2 width was introduced with passage of tﬁe 1982 Surface
Transportation Assistance Act (STAA). Nevertheless, road system design and
operating conditions are very different in the U.S. compared with the Cayman

Istands, particularly with regard to intercity truck operations.

While there are no data which indicate the width of vehicles currently
operating in the Cayman Islands, observations suggest that few, if any, would
exceed 8 feet. Therefore, the 8 feet maximum width appears to be a reasonable

limit to be considered in new legistation.

As noted subsequemly, vehicles which exceed 8 feet in width can be
accommodated if the proposed special permit system Is adopted. However, care
must be taken to apprdve special permits only in special cases, not universaily
as a matter of right. Since many vehicle Imports are from the U.S., it can be
expected that pressures will increase to allow 81/2 feet wide vehicles, the

new standard in the U.S.
VEHICLE LENGTH

Justifications for controlling wvehicle lengths relate to concerns regarding
offtracking although there also are concerns regarding vehicle control such as
braking, stabilty and swaying.  Offtracking is the Iateral distance between
the tracks made by the rear wheels of a vehicle and the front wheels.
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Offtracking is dependant on the distance between axles and body overhang and
varies significantly between straight (i.e. single-unit) trucks and combination
(articulated)  vehicles. The major concerns with offtracking is the
encroachment into other lanes as well as difficulties in negotiating turns,
particulaly those with short turning radii. Obviously, offtracking is more of
a concern where road widths are narrow and turning radii are constricted, a

condition that frequently prevails in the Islands.

The mathematical expression for computing offtracking is as

follows:

MOT = R;- R>- (L2
where:
MOT = maximum off-tracking;

Ry = turning radius of outside front wheel;

Ly = wheelbase of tractor;

Ly = wheelbase of first trailer or semitrailer

Ly = distance between rear axle and articulation point (pintle
hook);

Ly = distance between articulation point and front axle of next
traiter; and

Lg = wheelbase of trailer.

Source:  Wilbur Smith Associates, "Changes in Legal Vehicle Weights and

Dimensions - Some Economic Effects on Highways”, NCHRP Report 141.

Field tests have supported the equation except where the turning radii is less
than the sum of the squares of the wheelbases. The equation does not account
for front or rear overhangs between wheels and bumpers or projections outside

the wheel tread.

Offtracking for a 40-foot long single-unit truck for a 165 foot curve radius is
3.4 feel For a 40-foot long three-axle articulated vehicle, offtracking is
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VGW = 500 {(LN/N-1) + 12N + 36}

where:
VGW = vehicle gross welight
L = centre to centre distance between any group of axles in
feet
N = number of axles in the group

Because the main impact of vehicle gross weight is on bridges, of which there
are none at present in the Cayman lslands, there appears to be no strong reason

to adopt restrictions on vehicle gross weight.

AXLE WEIGHTS

Heavy axte weights have a profound influence on the performance and service
life of road pavements. Pavement damage is a direct reflection of the number
and weight of axle loadings to which a pavement is subjected. Modern pavement
design procedures involve estimation of the number and weight distribution of
axle loads as the basis for determining the thickness of the pavement that is

required.

The effect of axle loads varies significantly, depending upon the weight of the
axle. Also, tandem axles affect pavements differently than do single axles

because of the way deflections occur and pavement stress are distributed.

The relationship between axle Joad repetitions is not arithmetically
proportional to the axle loading. Typically, axle loads are translated into
equivalent 18,000 pound (18 Kip) single axle loads using equivalency factors
derived from pavement life research. Table A present axle load equivaiencies
derived from the AASHO Road Test.

Design of the new roads Included in the MGTP can take into account appropriate

consideration of forecast axle loadings.



However, it is not likely that many existing roads were designed with large
numbers of heavy axes in mind. Consequently, pavement deterioration can be
expected to accelerate rapidly if steps are not taken to imit the weight of

axles which are permitted.

Prior to the 1982 STAA in the U.S., most state governments restricted single
axle loads to 20,000 pounds, while 34,000 pounds was the most commonty imposed
limit for tandem axles. These limits directly correlated with provisions in
the Federal-Aid Highway Act of 1975 regarding travel on the Interstate System.

Again, it is emphasised that U.S. conditions differ markedly from those in the
Cayman Islands. The U.S. limits must be considered as being too generous for

adaption in the Islands, given road design practices In the past.

Reference to Table C-1 will indicate that a modest reduction in the maximum
axle welight limits can greatly reduce the pavement damage Iimpact. For
instance, in the case of single axles, a 16,000 pound axle has only an 18 kip
equivalence factor of 0.60, compared to a factor of 1.57 for a 20,000 pound
single axle. Regarding tandem axles, a load of 28,000 pounds has an
equivalency factor of 0.64 compared to a factor of 1.45 for a 34,000 pound

tandem axle.

Based on available vehicle registration data, most trucks in the Cayman lslands
will not be affected by axle weight limits. Only those which regularly haul
heavy loads will be required to make adjustments to comply with axie load
limits.  Probably the heaviest vehicles operating in the Islands are petrol
tankers, excavation material hauliers and perhaps concrete trucks. With regard
to trucks transporting shipping containers, the maximum loading of a container
may be quite heavy, but containers typically weigh far less than this maximum.
Containers tend to reach their volume capacity before they reach their weight
capacity.  For instance, 20-foot containers typically have a maximum total
weight of about 45,000 pounds (in the case of a 8 X 8 x 20 contalners) but the

Ce



TABLE C-1
EQUIVALENT 18-KIP SINGLE-AXLE LOAD FACTORS

SINGLE AXLES TANDEM AXLES
Load, Load,

_Kkips Factor kips Factor_
2 0.0002 4 0.0004
3 0.0008 6 ‘ 0.0014
4 0.002 8 0.004
5 0.005 10 0.01
6 0.01 12 0.02
7 .02 14 0.04
8 0.03 16 0.06

10 0.08 18 0.10
i2 0.18 20 0.15
14 0.34 22 0.23
16 0.60 24 0.33
18 1.00 26 0.46
20 1.57 28 0.64
22 237 30 0.85
24 3.45 32 1.12
26 4.88 34 1.45
28 6.73 36 1.85
30 9.09 38 2.33
32 12.05 40 2.99
34 15.72 42 3.57
36 20.23 44 4.35
38 25.70 46 5.26
40 32.29 48 6.31

Source: US. Senate, 93rd, 2nd session, Committee on Public Works, hearings on
Transportation and New Energy Policies (Truck Sizes and Weights), February 20, 21,
and March 26 1974, Washington, D.C., U.S. Government Printing Office, 1974. p.72.
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average weight is often about one-half or less of this maximum. A 40-foot
container has less than twice the maximum weight of a 20-foot container due to

bending stresses.

Most travel distances in the Islands are quite short. Therefore, the
consequences of setting a fairly low axle load limit will not adversely affect
truckers as much as if long distance travel was Involved. In some cases, more
trips may be required to transport commodities from one p[acé to another but
the travel time consumed by the extra trips will not be excessive. Similarly,

truck operating costs will not be significantly impacted.

Consequently, it is suggested that Government consider setting a weight limit

of 16,000 pounds for single axles and 28,000 pounds for tandem axles.

A system of overweight permits should be adopted for loads which are
indivisible and which result in excess axle loading. A fee could be charged
for such permits to recoup Government costs for the damage caused to pavements

by over-limit loads.
ENFORCEMENT

If Government adopts MGTP Study recommendations to impose limits on vehicle

size and weight, it must also institute an enforcement process.

Regarding vehicle size limits, all that is required is to deny registration for
any vehicle which exceeds the maximum ilength or width stipulations.  As
indicated, a special permit system may be required to cope with vehicles
already registered which exceed these maximums and to accommaodate special

hardship cases.

With respect to axle ioad limits, it would be advisable at first to undertake

an .educational phase since truck operations typically do not have facilities to

C-11



determine the weight of their vehicles when loaded. It is often possible to
provide volumetric guidelines which allow the truck operator to gauge the ioad
that can be carried without violating the axle road restrictions. Some example
weighings of trucks at the PWD weigh bridge installations could be helpful in

this respect.

Because of the narrow road confings, it is not desirable to pull trucks over
alongside the road to weigh them. Therefore, a weigh-in-motion (WIM) system
could be employed at strategic locations to identify those' vehicles which
should be required to proceed to static scales for more precise weighing.
Obviously, a police escort wili be required for vehicles which are suspected to

be overlcaded.

A fixed penalty schedule should be developed for axie [oad violations.
Penalties should be set at high levels to serve as an effective deterrent.
Operators should be given the perception that it is far better 1o obey the law
than to take a chance on being caught while operating overweight. The savings

in pavement damage costs warrant stringent enforcement/penalty measures.
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APPENDIX D

HORIZONTAL ALIGNMENT
NORTH-SOUTH ARTERIAL

PI COORDINATES

POINT NORTHING
BOP 7 035 261
TIE IN 34 055
PI1 33 867
PI2 31 710
PI3 28 810
PI4 21 700
PI5 18 570
PI6 14 574
P17 1¢ 550
P18 01 096
PIs 00 100
PlC 6 998 845
EOP 6 998 540

EASTING

1 505
505
505
506
506
507
‘509
510
508
511
512
512
511

AZIMUTHS AND HORIZONTAIL DISTANCES

405
695
735
550
045
740
235
341
790
941
167
132
918

1/2

LINE AZIMUTH HD
BOP TO TIE IN EXISTING MNT PLEASANT TO BOTABANO RD.
TIE IN TO PI1l 168° 00’ 192
PI1 TO PI2 159° 18" 2306
PI2 TO PI3 189° 53¢ 2944
PI3 TO PI4 166° 357 73097
PI4 TO PIS 154° 287 3469
PI5 TO PI6 164° 327 4147
PI6 TO PI7 201° o5 43127
PI7 TO PIS 163° 34¢ 9566’
PI8 TO PI9 167° 14 1021
PIS TO PI1O0 181° 36’ 12557
PI10 TO EOP 215° 037 3737
CURVE DATA
8 P1 R D DELTA L T E
1 573 10° o0’ 8° 427 87" 44 27
2 5730 1° o0’ 30° 357 3058 15667 2107
3 28657 29 oo’ 23° 177 11647 590 607
4 5730 1° oo’ 12° 07/ 12127 608" 327
5 5730 1° oo’ 10° 03’ 10067 5047 227
6 7639 0° 457 36° 337 48747 25237 4067
7 19107 3° oo’ 399 3317 1317 6867 1197
8 5730 1° oo’ 39 4907 3677 1847 37
9 637" g% g0’ 14° 227 1607 80’ 57
10 955/ 6° 00’ 33° 27¢ 5587 2877 427



2/2

COORDINATES AND STATIONING

POINT STATION NORTHING EASTING

BOP 7 035 261 1 505 405
TIE IN 5 4+ 57 34 055 505 695
rC1 7 + 05 33 910 505 726
PT1 7 + 92 33 B26 505 750
PC2 23 + 1% 33 092 506 028
PT2 53 + 73 30 247 506 338
PC3 61 + 60 29 392 506 146
PT3 73 + 24 28 236 506 182
pPC4 134 + 35 22 292 507 599
PT4 146 + 47 21 1%1 . 508 002
PC5 170 + 03 19 025 509 017
PT5 180 + 09 18 084 509 370
PC6 191 + 28 17 006 509 668
PT6 240 + 02 12 219 509 434
PC7 251 + 05 11 190 509 037
PT7 264 + 23 9 899 509 007
PC8 355 + 19 1 272 511 890
PTS8 358 + 86 0 916 511 982
PCY 366 + 43 0 178 512 149
PT9 368 + 02 0 020 512 165
PC10 376 + 91 6 998 827 511 926
PT10 382 + 48 6 998 305 511 753
EOP 383 + 33 6 998 540 i 511 918



HORIZONTAL ALIGNMENT
FORT STREET EXTENSION

PI _COORDINATES

POINT

BOP
PI1
EOP

AZIMUTHS AND HORIZONTAL DISTANCES

NORTHING EASTING
7 000 205 1 508 990
7 002 560 1 510 410
7 002 876 1 511 348

LINE AZIMUTH HD
BOP TO PI1 31° o5’ 27507
PI1 TO EOP 719 237 990"
CURVE DATA
g pP1 R D DELTA L T E
1 1910 39 o0’ 40° 17/ 1343 701* 1247
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 7 000 205 1 508 990
PC1 20 + 49 7 001 960 1 510 048
PT1 33 + 92 7 002 784 1 511 074
EOP 36 + 82 7 002 876 1 511 348



HORIZONTAL ALIGNMENT

PI_COORDINATES

PQINT

BOP
PIZ
PI2
PI3
ECP

NORTHING

6 994 047
94 090
95 550
97 900
99 510

INNER BYPASS

EASTING

1 506
7
9
9
10

AZIMUTHS AND HORTZONTAL DISTANCES

695
270
688
985
580

LINE AZIMUTH HD
BOP TO PI1 85° 43/ 577
PI1 TO PI2 589 537 28257
PI2 TO PI3 79 12¢ 2369
PI3 TO EOP 20° 17¢ 1716
CURVE DATA
@ Pl R D DELTA L T E
1 14327 4° oo’ 26° 517 6717 3427 407
2 14327 4° 0o’ 519 407 12927 6947 1597
3 57307 1° o0 13° 05’ 1308 657 387
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 6 994 047 1 506 695
PCl 2 + 35 94 065 6 929
PT1 9 + 06 94 267 7 563
PC2 26 + 95 95 191 9 094
PT2 39 + 87 96 238 9 774
PC3 50 + 05 97 248 9 903
PT3 63 + 13 98 516 10 213
EOP 73 + 73 99 510 10 580



HORIZONTAL ALIGNMENT
QUTH SOUND ARTERIAL

s

PI COORDINATES

POINT NORTHING EASTING
BOP 6 992 005 1 506 705
PI1 91 920 9 620
PI2 94 385 9 920
EOP 95 110 11 545
AZIMUTHS AND HORIZONTAL DISTANCES -
LINE AZIMUTH HD
BOP TO PI1 919 30/ 32561
PI1 TO PI2 6° 567 2483
PI2 TO EOP 65° 5717 1779
CURVE DATA
g P1 R D DELTA L T E
1 14327 4% oo’ 84° 337 2114 1302 5047
2 11467 5° 007 59° 01 11807 6497 171
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 6 992 005 1 506 705
PC1 19 + 54 91 954 8 318
PT1 40 + 68 93 213 9 777
PC2 46 + 00 93 741 9 842
PT2 57 + 80 94 649 10 512
EOP 69 + 11 95 110 11 545



HORIZONTAL ALIGNMENT

PI COORDINATES

POINT

BOP
PI1
PI2
PI3
EOF

NORTHING

6 998 540
97 770
97 500
96 575
85 110

OUTER BYPASS

_EASTING

1

511
11
11
11
11

AZIMUTHS AND HORTZONTAL DISTANCES

918
300
270
505
545

LINE AZIMUTH HD

BOP TO PI1 218° 457 987"

PI1 TO PI2 186° 20 2721

PI2 TO PI3 165° 457 954

PI3 TO EOP 178° 26 14667
CURVE_ DATA
Pl R D DELTA L T
1 ROUNDABOUT 329 257
2 5217 11° oo’ 20° 367 1877 957
3 ROUNDABOUT 12° 41°
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 6 998 540 1 511 918
PI1 9 + 87 97 770 11 300
PC2 11 + 64 97 594 11 280
PT2 13 + 52 97 408 11 293
PI3 22 + 11 96 575 11 505
EOP 36 + 77 85 110 11 545



HORIZONTAL ALIGNMENT
EAST-WEST ARTERIAL

PT COORDINATES

1/2

POINT NORTHING EASTING
BOP 6 995 110 1 511 545
PI1 94 260 17 165
PI2 95.340 20 400
PI3 95 410 23 658
PI4 96 508 28 660
PIS 96 150 35 896
PI6 97 960 40 765
PI7 97 600 59 060
EOP 98 270 60 810
AZIMUTHS AND HORIZONTAIL DISTANCES
LINE AZIMUTH HD
BOP TO PI1 98° 137 5684
PI1 TO PI2 719 32¢ 34117
PI2 TO PI3 88° 46 32597
PI3 TO PI4 779 37¢ 51217
PI4 TO PIS 929 507 7245
PI5 TO PIé 69° 367 51957
PI6 TO PI7 91° 08’ 18299
PI7 TO EOP 69° 037 1874
CURVE DATA
g P1 R D DELTA L T E
1 57307 1° oo’ 27° 04! 2706 13797 1641
2 2865 2° oo’ 17 14° 8627 4347 33/
3 57307 19 o0’ 11° o9’ 11154 5597 271
4 57307 1° oo 15° 13~ 15217 765 51/
5 5730 19 oo’ 23° 137 2322/ 11777 120’
6 57307 1° 0o’ 219 317 2152 1089/ 1037
7 57307 1° o0? 22° o057 22087 11187 1087
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 6 995 110 1 511 545
PC1 43 + 05 94 466 15 802
PT1 70 + 11 94 697 18 473
. PC2 86 + 09 95 203 19 988



2/2
COORDINATES AND STATIONING

POINT STATION NORTHING EASTING

PT2 94 + 70 95 349 20 834
PC3 117 + 36 95 398 23 099
PT3 128 + 51 95 530 24 204
PC4 166 + 48 96 344 27 913
PT4 181 + 6% 96 470 29 424
PC5 234 + 71 96 208 34 720
PT5 257 + 94 96 560 37 000
PCo 287 + 22 97 581 39 744
PT6 308 + 74 97 939 41 854
PC7 469 + 66 97 622 57 943
PT7 491 + 74 e8 000 60 104
EOP 499 + 30 g8 270 - 60 810



1/2
HORIZONTAL ALIGNMENT
EAST-WEST DEVELOPMENT ROAD

PI COORDINATES

POINT NORTHING EASTING

BOP 6 997 000 1 513 195
PI1 6 275 13 390
PI2 5 875 13 580
PI3 6 130 14 135
PI4 6 000 14 865
PI5 6 180 16 215
PIe 6 210 - 17 300
P17 5 790 18 780
ECP & 000 20 245

AZIMUTHS AND HORIZONTAIL DISTANCES

LINE AZTMUTH HD
BOP TO PI1 1642 577 750"
PI1 TO PIZ 154° 367 4427
PI2 TO PI3 65° 19 611°
PI3 TO PI4 100° 06’ 741"
PI4 TO PI5 82° 247 13627
PI5 TO PIé 889 257 1085
PI6 TO PI7 105° 517 115387
PI7 TO EOP 81° 51 1480

CORVE DATA

@ P1 R D DELTA L T E
1 19107 3° o0’ 10° 21¢ 3457 173" 87
2 NO CURVE
3 11467 5° oo 349 46’ 6957 3597 557
4 11467 5C 00’ 179 41¢ 3547 178" 147
5 57307 19 oo’ 6° 01 601" 301° 8’
6 11467 5° 00’ 179 267 349/ 1767 137
7 114867 5° oo 24° oo’ 480" 244 267

COORDINATES AND STATIONING

POINT STATION NORTHING EASTING

BOP 0 + 00 6 996 000 1 513 195
PC1 5 + 78 95 442 13 345
PT1 9 + 23 95 119 13 404
PI2 11 + 93 95 875 13 585
PC3 14 + 45 95 980 13 809



2/2
COORDINATES AND STATIONING

POINT STATION NORTHING EASTING
P13 21 + 40 95 067 14 488
PC4 23 + 45 96 031 14 6390
PT4 26 + 98 96 024 15 042
PC5 35 + 81 96 140 15 917
PT5 41 + 82 96 188 le 516
PCé6 47 + 91 96 205 17 124
PT6 51 + 40 96 162 17 469
PC7 62 + 59 95 856 18 546
PT? 67 + 39 95 825 19 021
EQP 79 +

75 96 000 20 245
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HORIZONTAL ALIGNMENT
NEW NORTH SOUND ROAD

PI COORDINATES

POINT NORTHING EASTING
BOP 7 000 502 1 509 169
PI1 0 370 9 535
PI2 0 355 g 760
PI3 0 055 10 3585
EQOP 0 819 12 039

AZIMUTHS AND HORIZONTAL DISTANCES

LINE AZIMUTH HD
BOP TO PI1 109° 51 389/
PI1 TO PI2 93° 497 2257
PI2 TO PI3 109° 597 878"
PI3 TO EOP 67° 157 19777

CURVE DATA

Pl R D DELTA L T E
1 5737 10° oo’ 16° 02 1607 817 67
2 5737 10° 00’ 16° 107 160 81’ 67
3 14327 4° oo 42° 437 1068° 5607 1064

COORDINATES AND STATIONING

POINT STATION NORTHING EASTING

BOP 0 + 00 7 000 502 1l 509 169
PC1 3 + 08 0 397 9 459
PT1 4 + 69 0 365 9 616
PC2 5 + 32 0 360 9 679
PT2 6 + 94 G 327 9 836
PC3 9 + 30 0 246 10 059
PT3 192 + 98 0 272 il 102
Eor 34 + 15 0 819 12 408
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HORIZONTAL ALIGNMENT
SCHOOI, AREA ACCESS ROAD

PTI COORDINATES

POT

BOP
PIl
PIZ2
P13
EOP

NT

NORTHING

6 991 983
2 165
2 625
3 435
4 215

EASTING

1

507
7

7
7
7

AZIMUTHS AND HORIZONTAL DISTANCES

530
533
440
840
435

LINE AZIMUTH HD
BOP TO PI1 0% 577 1827
PI1 TO PI2 348° 347 4697
PI2 TO PI3 26° 177 503/
PI3 TO EOP 3329 347 879
CURVE_DATA
Pl R D DELTA L T E
1 1146’ 5° o0’ 129 237 248" 124 71
2 3827 15° 00 379 437 2517 1307 227
3 3827 15° 00 539 437/ 3587 193/ 461
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 6 991 983 1 507 530
PC1 0+ 57 2 041 7 531
PT1 3 + 05 2 287 7 508
PC2 5 + 19 2 497 7 466
PT2 7 + 71 2 742 7 498
PC3 13 + 50 3 262 7 754
PT3 17 + 08 3 607 7 751
EOP 23 + 94 4 215 7 435




HORIZONTAL ALIGNMENT
JENNETT STREET EXTENSION

PI COORDINATES

POINT NORTHING EASTING
BOP 1 6 999 547 1 509 0©72
EQP 1 9 639 9 392
BOP 2 9 263 9 482
PIi 9 530 9 375
EOP 2 9 975 ‘G 445

AZIMUTHS AND HORIZONTAL DISTANCES

LINE AZIMUTH _HD
BOP1 TO EOP1 74% 057 331
BOP2 TO PI1 3389 167 2887
PI1 TO EOP2 8% 567 4507
CURVE DATA
g Pl R D DELTA L T E
1 382/  15° oo 30° 40¢ 2047 105 147

COORDINATES AND STATIONING

POINT STATION NORTHING EASTING

BOP 1 0 + 00 6 999 547 1 509 072
EGP 1 3 + 31 9 639 9 392
BOP 2 0 + 00 9 263 9 482
PC 1 1+ 83 9 433 9 414
FT 1 3 + 88 9 633 S 391
EOP 2 7 + 33 S 975 8 445
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HORIZONTAL ALIGNMENT
AIRPORT DRIVE

Pl COORDINATES

POINT

BOP
PIl
PI2
PI3
ECP

AZIMUTHS AND HORIZONTAIL DISTANCES

NORTHING

7 000 240
6 999 617
9 be62
9 100
9 095

—EASTING

i1 511

11
12
13
14

017
218
755
715
830

D-14

LINE AZIMUTH HD
BOP TO PI1 162° 07¢ 6557
PI1 TO PIZ2 92° @3¢ 15387
PI2 TO PI3 115° 427 10657
PI3 TO EOP 90° 15/ 11157
CURVE DATA
Pl R D DELTA L T E
1 881" 6° 307 70° o4’ 10787 6187 1957
2 11467 5° 0o~ 23° 397 4731 240 25¢
3 11467 5° 00 25° 267 5097 2597 297
COORDINATES AND STATIONING
POINT STATION NORTHING EASTING
BOP 0 + 00 7 000 240 1 511 017
PC 1 0 + 37 7 000 205 11 028
PT 1 11 + 15 6 999 595 11 836
PC 2 17 + 95 9 571 12 515
PT 2 22 + 68 9 458 12 971
PC 3 28 + 34 9 212 13 482
PT 3 33 + 43 9 099 13 974
EOP 42 + 00 9 095 14 830




HORIZONTAL ALIGNMENT
AIRPORT DRIVE TO CREWE ROAD ACCESS ROAD

PI_COORDINATES

POINT NORTHING EASTING
BOP 6 999 610 1l 511 640
PI1 S 400 11 565
PI2 8 795 11 623
ECP 8 660 11 575

AZIMUTHS AND HORIZONTAL DISTANCES .

LINE AZIMUTH HD
BOP TO PI1 199° 397 223/
PI1 TO PI2 174° 317 608"
PI2 TO EOP 1999 347 1437

CURVE DATA

@ p1 R D DELTA L T E
1 5217 11° 00- 25° og7 2287 1167 137
2 5217 11° oo’ 25° 037 228" 1167 137

COORDINATES AND STATIONING

POINT STATION NORTHING EASTING

BOP 0 + 00 6 9989 610 1 511 640
PC 1 1+ 07 9 509 11 604
PT 1 3 + 35 9 284 11 576
PC 2 7 + 11 8 910 11 elz2
PT 2 S + 39 8 686 11 584
EOP 9 + 67 B 660 11 575
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APPENDIX E

MATHEMATICAL MODELS

The analysis of existihg and future wvehicle trips in Grand Cayman was
facilitated by computer developed transportation models of current conditions
and forecasts. These models simulated travel on the existing road network in
order to ensure that it accurately reflected current travel patterns. It then
utilised projections of socioeconomic data to distribute forécasts of future

trips to the existing road system and to akternative future road networks.

Trip Production Models - Study area trip production was stratified into

three basic trip purposes: Homebased Work, Homebased Other, and Non-Homebased.
Cross classification models were then developed for vehicle trips based on
different levels of household size. Categories defined were households with
one or two persons, three to four, and five or more. For each trip purpose,
the total number of trips in each household size group were divided by the
corresponding number of households to derive an average trip rate. Table E-1

contains the study area trip rates by household size and trip purpose.

Table E-1
TRIP PRODUCTION RATES BY TRIP PURPOSE

DAILY VEHICLE TRIPS/HOUSEHOLD-(11

TRIP PURPOSE 1 || A4

Homebased Work 1,246 2.001 2.889
Homebased Other 1.802 3.832 6.311
Non-Homebased 2.248 4,505 5.488

Source: Wilbur Smith Asscciates

(1) I = 1-2 persons, | = E-4 persons, Ill = 5 or more
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Household-Size Model - To apply the cross-classification models for

estimating trip productions, the number of households in each traffic analysis
zone were stratified according to each specified household size group. Figure
E-1 shows the curves developed from this model. The percentage distributions
for each group, as determined by average household-size, are tabulated in Table
E-2. For each transportation zone, the population is divided by total dwelling
units to determine zonal average persons per dwelling unit. The appropriate
percentages from the household-size curves are then applied, resulting in the
number of dwelling units in each household-size group. The trip rates per
household by household-size group for each trip purpose are applied to develop

total zonal productions.

Table E-2
HOUSEHOLD-SIZE MODEL

PERCENT DISTRIBUTION OF HOUSEHOLD-SIZE GROUPS

ZONAL AVERAGE
HOUSEHOLD-SIZE 1 or 2 persons 3 or 4 persons 5 or more persons
1.80 91.65 8.35 0.00
1.75 81.80 16.17 2.03
2.00 : 74,66 20.48 4.86
2.25 67.18 25.68 7.14
2.50 " 60.87 29.21 9.92
2.75 54.37 32.24 13.39
3.00 48.76 34.08 17.16
3.25 43.04 35.14 21.82
3.50 37.63 36.28 26.09
3.75 33.00 35.75 31.25
4.00 28.57 34.73 36.70
4.25 25.12 33.22 41.66
4.50 21.67 31.61 46.72
4.75 18.71 28.71 52.58
5.00 15.76 25.71 58.53
5.25 12.80 2252 64.68
5.50 10.05 18.53 71.42
5.75 7.78 14.15 78.07
6.00 4.92 10.76 84.32

Source: Wilbur Smith Associates

E-2
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Trip Attraction Models - Trip attraction models for vehicle trips were developed for four
trip purposes: Homebased Work, Homebased Other, Non-Homebased, and Commercial Vehicles. The
final equations developed for the Cayman Islands study area are shown in Table E-3. Homebased
Work trip attractions were simply defined as being equal to total employment. The balancing
of Homebased Work attractions with Homebased Work productions automatically adjusts for any

differences between employment figures and related vehicle trips.

Tabie E-3
TRIP ATTRACTION MODELS
TRIP PURPOSE equaTion(1)

Homebased Work 1.00 TOT EMP
Homebased Other 0.403 DUS + 2.18 RET EMP + 0.703 OTH EMP + 1.20 SCH ATT
Non-Homebased 0.709 DUS + 6.672 RET EMP + 1.29 OTH EMP +
0.137 SCH ATT + 1.7 H. RMS
Commercial Vehicles 0.27 DUS + 0.52 RETEMP + 0.16 OTH EMP + 0.27 H. RMS

Source: Wilbur Smith Associates

(1) TOT EMP = Total Employment; RET EMP = Retail Employment; OTH EMP = Other
Employment; DUS = Dwelling Units; SCH ATT = Total School Attendance; and
H. RMS = Hotel Rooms

Trip Distribution Models - Once the number of trips emanating from a zone were estimated

by the trip production models, new models were developed to distribute them among the trip
attractions in all other zones. Gravity models were utilised for this purpose. The general

form of these models is as follows:

T j = (B et

A (F;.p)

M:

——
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Where Ti-j = Trip Interchange from trip productions at | to trip attractions
at j; P = Trp productions at Aﬁ = Trip attractions at j; Fi~; =
Relative distribution rate, reflecting the travel-time separation between zones

jand j; and n = Total number of zones in the study area.

The relative distribution rates, the only unknown in the equation, were taken
directly from previous studies and modified as necessary for the Cayman
islands. Due to the small size of the traffic analysis zones, the intrazonal
and terminal times were utlised as a means to iimit the number of intrazonal
trips (trips that begin and end within a traffic zone} generated by the gravity

models. The relative distribution rates are shown in Table E-4.

Model Validation - Mathematical models for this study were derived by

synthetic methods, and were validated using the following procedure:

1. Apply trip generation models to 1987 socioeconomic data to obtain zonal
productions and attractions.

2. Distribute zonal productions and attractions with gravity models.

3. Assign trips to 1987 network and compare to ground counts.

4. Modify trip generation models as necessary.

5. Modify gravity model distribution rates as necessary.

6. Repeat step 1 through 5 until models are calibrated.

Following that procedure, the models were applied with 1987 data.  To
facilitate the comparison of model results to existing counts, links on the
network were separated into two areas, those links outside of the CBD and
links within the CBD. Compatisons of the first mode! application to existing

counts Indicated that the models were underestimating on a total basis by over

130 percent.
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Table E-4
RELATIVE RATES FOR TRIP DISTRIBUTION MODELS

TRIP PURPOSE
TRAVEL TIME Homebased Homebased Non- Commercial

(minutes) Work Other ‘Homebased Vehicles
1 3,300 6,102 2,765 3,797
2 2.875 8,266 3,379 4,877
3 2,525 5,651 3.034 3,536
4 2,200 3,675 1,545 2,611
5 1,900 2,485 2,099 1,870
6 1,625 1,767 1,729 1,468
7 1,425 1,318 1,430 1,208
8 1,200 1,024 1,191 1,033
9 1,000 824 1,000 813

10 860 683 845 839
11 720 581 719 788
12 630 505 615 750
13 545 448 530 722
14 475 403 459 702
15 420 368 400 688
16 365 341 350 677
17 320 315 300 620
i8 285 290 265 600
19 255 270 230 590
20 225 250 200 580
21 205 235 175 570
22 188 220 155 560
23 170 210 135 550
24 155 200 115 540

Source: Wilbur Smith Associates
Intrazonal travel time was set at 24 minutes each for zones 1 through 88.

Terminal fravel time was established as two minutes in zone 20, and one minute

in all other zones.
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Based on the initiai results, it was obvious that adjustments to the trip
production and attraction models were required. Review of the trip generation
models indicated that previous use was for a limited area. Also, the models
included a separate category of trips that had only one end within the study
area. These trips previously accounted for approximately 70 percent of all
trips. Trip generation rates were therefore increased, and the models applled a
second time. Comparisons of the results to existing counts were better,
however, some 'fine tuning" to the models were still required such as minor
speed changes and trip rate adjustments for several zones. Several more
applications of the models were made resulting in trip rate adjustments to the

following traffic analysis zones:

1. Zones 1-13 - West Bay zones where assigned volumes were over estimated.
Production rates for Homebased Other and Non-Homebased were reduced by 35
and 25 percent respsctively Trip attractions for Homebased Other,
Non-Homebased and Commercial Vehicles were reduced by 50 percent.

2. Zones 3E-44, 50-52, 54-57 - Zones are located in the CBD. Due to
circulating traffic, the models were underestimating in this area.  Trip
attractions, with the exception of Zone 52, were increased by 100 percent
for Homebased Other, Non-Homebased and Commercial Vehicles. The same trip
purposes in Zone 52 were increased by 200 percent.

3. Zone 46 - Owen Roberts Airport - It was assumed that 90 percent of the 1987
ground count (5,900 vehicles) were Non-Homebased trips. Trip generation
results were then replaced by the figure 5,310. For 1897 model runs, 6 to
7 percent annual growth was assumed for airport trips. Therefore, 1892
trips were 8,100 and in 1997 reached 11,200.

4. Zone 48 - A major food store is located in this zone. Homebased Other and
Non-Homebased attractions were increased by 50 percent,

5. Zones 58-59, 65-72 - South of George Town, an upper income area. Trip
productions and attractions were increased by 100 percent for Homebased
Other and Non-Homebased trips.

6. Zones BE-86 - Bodden Town vicinity. Productions of Homebased Other trips
were reduced by 50 percent.

7. Zone 88 - Eastern half of the Island. Trip productions and attractions for
Homebased Other were reduced by 70 percent,
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Comparison of observed and estimated volumes for the first, second, and final
model applications are shown in Table E-5. Final application of the model
resulted In 119,799 trips as compared with 117,000 observed for non-CBD links,
an over estimation of only 2 percent. For CBD links, the model produced
127,791 trips versus 139,200 observed, an underestimation of approximately 8
percent. Overall, the estimated trips are within three percent of the observed
(248,590 versus 256,200) with a correlation of (Hz) 0.97.

It was concluded that further attempts to refine the models would be
unproductive. ~ Comparisons of estimated trips with observed ground counts
across various sections of the transportation network indicate excellent
results. Therefore, the transportation models developed were considered
calibrated and appropriate to provide reliable forecasts of future travel in

the study area.

Model Development - To obtain reliable estimates of future travel patterns,
both the travel simulation models and the projected socioeconomic and land-use
data were prepared to reflect the various conditions in the study area.
Therefore, it was necessary that transportation models be sensitive to the many
quantitative and qualitative parameters influencing the generation and

distribution of trips.

Planning Approach - Development of travel demand models was accomplished by
using synthetic methods. It was determined that this procedure would be the
adopted planning approach for the MGTP Study, given the experience record of
this type of model.




Table E-5

OBSERVED VERSUS ESTIMATED 24-HOUR VOLUMES

MODEL APPLICATION OBSERVED
LOCATION LINK 1 2 FINAL COUNTS
NON-CBD 252-254 3,391 10,746 8,238 8,100
262-264 5,560 14,019 13,505 13,400
264-276 9,490 23,952 22,975 20,700
288-290 4,421 12,499 10,769 10,400
328-400 2,222 3,056 5671 5,700
324-332 3,176 4,948 8,379 8,200
314-316 2,803 5,046 6,727 6,000
310-470 7,305 13,5619 12,683 13,200
309-312 6,219 5,061 9,684 10,000
046-309 5,421 5,619 5,768 5,900
367-368 4,672 14,152 10,958 11,300
382-384 1,851 7.644 4,547 4.100
Subtotal 56,631 120,261 118,799 117,000
CBD 420-422 1,671 4,912 4,226 4,000
418-420 6,650 14,5714 16,839 15,800
426-430 1,547 5,018 4,601 4,200
416-434 2,703 5,101 7,888 6,700
414-416 4,455 10,674 10,673 11,000
440442 1,619 4,842 4,521 8,400
438-448 1,143 2,563 3,045 2,500
446-448 2,249 5,499 6,035 6,700
445-460 3,893 8,897 9,634 15,900
459-460 3,431 8,701 8,572 11,200
462-464 2,924 8,162 8,383 8,100
410-454 1,830 3,814 3,698 6,000
408-410 5,330 13,642 13,775 10,100
490-482 6,060 13,216 13,128 12,500
482-486 7,520 10,757 12,318 13,200
470-472 245 1,620 1,454 2,900
Subtotal 53,370 122,979 128,791 139,200
TOTAL 110,001 243,240 248,590 256,200

Source: Wilbur Smith Associates
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