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ABSTRACT

We created this report to help the Walvis Bay Corridor Giyapte truck stops
Namibiat o I mprove the countryods tran¥eortation
conducted a survey of truck drivers angmerousnterviews with relevant companiés
determine what services truck stoapsNamibiashould feature and where they should be
located. Furthermore, we made recommendations about how to expand otwo piatall

truck stopsn additional location# the uture.
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EXECUTIVESUMMARY

Namibia currently imports and exports many goods through the Port of Walvis Bay,
which is the shipping transportation hub of the country. Deliveries travel to and from the port
to destinationghroughout the South African Development Community (SADC) region. The
highways leading to and from the port, called the Walvis Bay Corridors, are used by trucks to
carry cargo being shipped through the port. With a dramatic port expansion plan to be
comgeted in 2012, truck traffialongthe Walvis Bay Corridors is likely to increase.
Improvements to the transportation infrastructane needed taccompany this increase, as
transportation infrastructure is of key importance to the economic and so@&mleent of
a country. However, these corridors are currently unsafe for drivers in certain locations
where thefts frequently occu©ne way tosignificantlyimprove the infrastructurand create
a safe environment for drivevgould be to install trucktops at strategic locations alonggsée
routes.

The goal of our project, sponsorey the Walvis Bay Corridor Group (WBCGyas
to determine what services should be availédnéruck driversalongN a mi bnorthéns
corridors, recommend potential loiwats that would be best for installatiohthese services
establish a means by which to analyze the expansion capacity of service sationsline
the benefits of a truck stop systeiVe were also tasked to develop a model for the feature
layout of truck stops to provide the WBCG with a deliverable that they can use to plan these
truck stops.

The methods we used to gather information regarding the current infrastructure and
the potemtial future infrastructure involved interviews wittansporicompany officials,
security company representatives, truck port and truck stop owners, truck drivers, and various
other sources. We also conducted a survey of truck drivers in which we salnmipdesl in

Walvis Bay, Oshikango, Gobabis, and Windhoek, in order to develop an understanding of

Xiv



their driving and restingatterns We then analyzed this informatiom determine potential
locations for new truck stop facilities and the services thatldhme provided.

During our interviews with truck drivers, we learned thaetime®nly stop to rest
when they finally reach their destinations. These drivers may only stop for any significant
duration of time if they reach a border or if the law reggithem to do so, as it soon will.
Thus, we concluded that it would be ineffective to provide every service at every new truck
stop. We developed basic guidelines to determine which services should be provided at each
location. From our survey resultge determined that fulervice border truck stops should

feature the following services:

1. Showers 5. Diesel Fuel 9. Banking (ATMs)
2. Toilets 6. Maintenance garage 10. Restaurant
3. Takeaway 7. Leisure facilities 11.Bed & breakfast
4. Convenience store 8. Wellness Centre 12.Payphones

All truck stops should be required to have secured parking areas as well. Secondary truck
stopsin lower traffic areasieed not feature fulbcale wellness centrdejsure facilitiesped

& breakfasts, and restaurants, because these are more likelgltorbegerm stops witless

traffic flow.

We focused on the northern corridors of Namibia because they are less developed
than the welestablished southern corridors that have long been used to deliver to South
Africa. From the results of our surveyewdentified Otjiwarongo, Tsumel§;obabis Rundu,
and Windhoek as effective locatiofts secondaryruck stopsn addition tothe more highly
trafficked locations ofValvis Bay, Oshikango, andatima Mulilo for full-service border
truck stops

Thisreportidentifieswhat should go into a truck stop, where truck stops should be

located, and thbenefits to truck driverdransportcompanies, and the funders of new truck
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stops. We hope that the research and analysis provideid nreportwill help the WBGS

improve the transportation infrastructure of Nam#oma other countries in the SADC region
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1. INTRODUCTION

Transportation infrastructure is of key importance in the economic and social
development of a country. This infrastructure is comprised of roads, raileoguisis,and
shipping routes that promote the econdhrpughthe transportation of goo@ndpeople.
This is important because omeasuref the wealth of a nation is thvalue oftrade across its
borders. Unfortunately, the lack of a complete and efficient transportation infrastructure in
many developing countries has inhibiteeir overall ecoomic and sociajrowth History
has shown, for example, that as the early United States expanded its transportation
infrastructure and created weléveloped routes to other parts of the continent, its role as an
economic superpower began to emenykany less developedountries have been unable to
expand their infrastructure in a manner simitathat of the United State§his inability to
progress is most often due to political turmoil, financial constraints, and inefficient
technology

CurrentlyyNa mi bi a6 s Por t neoofthe\Wast relinbte pdtsiiy soutrern o
Africa. This is wherenanyof theimports and exports between parts of southern Africa and
the rest of the world take plac&he Namibian Port Authority (Namporjrives to makehte
Port of Walvis Bay one of the most important goods transportation facilitatthre BADC
(South African Development Communityggion There are high hopesforhe por t 6 s
potential as approximately 150 trucksirrentlydrive through the poeach day (LeBeau,
2006, p. 7).After expansion othe port is completed within the next few years, the Port of
Walvis Bay will be able to simultaneously load and unload fourteen ships rathén¢han
currentnineship capacity. The Walvis Bay CorridoGroup (WBCG) has realized that in
order to make the Port of Walvis Bay mdustryleader, it must have reliable transportation

infrastructure not onlatthe port, but along all of the corridors used to trangpergoods



that go througlthe port Asar esul t of t h eaumé&8uentpmements haver t s ,
alreadybeen madetdla mi bi ad6s road tr anmRegnimpravémerdsn | nf r a
the corridoranclude the construction of a new bridge asrttee Zambezi River into Zambia
and the reopengof the TrangCaprivi highway in 2003LeBeau, 2006, p.)7 If the
corridors are safeand more accessible, then more goods will be shipped through Walvis
Bay. One way to increase the drivability of these corridors is to install truck stops at the main
borders and at other key locations. Currently, there aresemycestations with limited
facilities where drivers can stop to get fueld even these are limited in number. To remedy
this, the WBCG is looking for an installation plan foli-servicetruck stops along the
corridors leading into and out tfe Port of Walvis Bay For the scope of this project, we
focused only on the northern corridord)ich are lessleveloped than the southern corridors,
which have long been used to deliver to SdAftica.

Information about truck stops is available for other countries, but little information
has been gathered for Namibi@urrentliteraturedescribesmall truckports insometowns
in Namibig which only featurecertainbasicservices such as fudimited parking, and take
away food(LeBeau, 2006, p. 42). These truck pavtauld be considerelittle more than
typical servicestations in the United States. Other services, sutdodslodging, and health
care are not yet offeredt truck stopsn Namibia Researclon South Africa, howevehas
indicatedthatthe Maputo Corridor Logistics Initiative (2009) has begun to introduce truck
stopsfeaturingservices such as safe parking, truck washes, restaumlets, and showers
laundry, and a 24our diesel facility.

Since there are nioll-servicetruck stops in Namibia as there aranore developed
countries drivers haveo stop at multiple locations to sleep, eat a full meal, shower, or get
general health care services when traveling longuaces This lack of amenities makes

Nami bi ads corri dor s lahgdisthrces hetween darban settements.| due



In order to effectively plan truck stops that will better aid drivieiis,important to
understand current truck driverh@vior patterns to identify which services should be
available and where it would be mestectiveto make them availahle

The goal of this project was to identifyhat serviced such as parking, health care,
food, rest, and communicatiérare necessary &tuck stopsa | ong Nami bi a.6s
We surveyed and intervieweduck drivers in Namibia who travel long distanceslosn
Walvis Bay Corridors to determine specifically what amenities they want or need when
driving. We also interviewedransporicompany officials, current service providers, owners
of current truckportand truck stogacilities, andutility company officials. The project also
assessed whiakxistingservicestationsalong the corridorsouldbe expanded into truck
stops using studies of truck drivé@opping and resting patterrsaich afiow long they travel
before stoppin@nd where they stoBy utilizing the information irthis report the WBCG
should be able tpersuade potential fundesinvestin truck stops to improve the

infrastructure of the Walvis Bay Corridors
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2. BACKGROUND

Creating an implementation plan for truck stops involves numerous considerations
from planning the location placement bdem existing infrastructuréo planning the
numerous amenities and thiayout within the facility. Currentliteratureabout these topics
will be discussed in this chapter. This report will refer to these sites as truck stops, although
they are intended to also be accessible t@msts other thatruck drivers such as local
travelers and international tourists. However, we will frequently cite references about sites
that are not explicitly intended to be just farck drivers and in those instances the
terminology of the origial sourcanustbe used, such as rest area or truck parking bay. In
this report, wealefinetruck stopsasthose service areas meant to fulfill the basic needs of both
commerciakruck driversand ordinary travelers alike without them haviagtray far fom
the highways.

In Namibia, there are currently places where truck driverpuachasduel, but no
full-service truck stops exist (Mossakowski, 2009, p. 5). In order to address this issue and
install truck stops, it is important to understand how treytypically introduced. This
chapter will discuss how the services, locations, and planning of truck stops has occurred

elsewhere around the world and what challenges lie ahead for doing so in Namibia.

2.1 HISTORY OFTRUCKSTOPS IN THEUNITED STATES

In the United States, truck stops and rest areas have become an infpattae of
the highway system Drivers have become accustomed to seeing them at periodic intervals as
they travel along interstate highways. Though many motorists take these agrasted in
the United Stateshe situation is differerih Namibia.

In the United States, government action spurred the growth and proliferation of truck

stops to new levels via the Interstate Highway Act of 1956 (Fowler, 1987, p. 1). The act



served a a catalyst for the expansion of the interstate system and the services along these
roads, refining earlier legislation by apportioning funds among the states and setting the
federal governmentos share of the project
Administration, 2009). As similar legislation has not been passed in Namibia, the Walvis
Bay Corridor Group is now taking the initiative to addressed for service facilities along

major highways

2.2 BENEFITS OFf RUCKSTOP INSTALLATION

The installatbn of truck stops has the potential to yield significant bentefits
numerous stakeholder§ heyresult in a stronger backbone for the transportation of goods by
providing truck driversvith services they needhite driving They can also result in
significanteconomic benefits both for financial stakeholders as welielscal
municipalities in which truck stops are constructed.

In a report conducted for the Montana Department of Transportation regarding

Mont anads rest areas, Bl omqui st and Car son

areas can be beneficial to the economy. The report suggested that in addition todncrease
highway safety bygiving fatigued drivers place to resenhancing rest area infrastructure
also provided economic contributions to the state.

South Africa is currently engaged in a project to expand infrastructure with the

Maputo Development Corriddtroject Mlakapela 2 00 8) . The project

co

(

ai

economic devel opment while growing the regio

projectods ser vi ce scerdreard track stopsuandi tesraas alamd tiherNdha t i o n

Corridor.



2.3 PLACEMENT PLANNING

There are many factors that must be taken into consideration when planning the
placement of truck stopsAny planmust take into account factors suchlesintervals

between each stgndnearby settlementand their existing infrastructure

2.3.1 SPACINGINTERVALS

Truck stops must be placed at intervals that maximize the efficiency and effectiveness
of the services they offer. A study conducted by Fowler (1p82) for the Texas
Department of Highways and Public Transportation stateédlieaecommended rest area
spacing is 50 to 60 miles (80 to 96 kilometers) based on reviews of other states and
interviews with Texas travelerg\nother study for the Montana Department of
Transportation recommended spacing of approximately one hinavef time (Blomquist &
Carson, 2004, p. 14). The same study also cited a report by the American Association of
State Highway and Transportation Officials (1999) that recommended that the posted speed
limit be used as an approximate distance betweestas.

Organizations in other countries feature similar recommendations for their truck
stops. According to the National Territory Transport Group (2007), Australian truck parking
bays should be spaced at approximately 80 km (50 miles) intervals, ingdonlocal
towns and other nearby facilities. The National Transport Commission, (20P§
recommended even smaller intervals for truck parking bays of just 30 km (19 miles), though
these parking bays atgpically just parking areas with trash sanThe National Transport
Commission stated that current policies recommend that thieéilired rest areas be placed
at intervals of 80 km to 110 km in most areas, with longer ranges in more remote areas, such
as 160 km to 240 km for remote rural ared®Vestern Australia (p. 18). The report stated

that Australian recommendations are consistent with United States guidelines (p. 27).

! The posted speed limit on most highways in the United States@$ &fph, or about 9005 km/h.
6



Judging by these figures, truck stop intervals appear to appraachraonly accepted
average, even in fairly rural mes like the Australian outback.
Blomquist and Carson (200p. 15 surveyed knowledgeable rest aodficials in the
United States and some Canadian provinces and found that the desired rest area spacing was
actually very close to the actumleragespacng of about 53 milesThe results of their
survey are shown imablel below.

Table 1- U.S. and Canada rest area spacing survey results (Blguist & Carson, 2004, p. 15)

What is your current and desirable Current Desirable
average rest area spacing?

Average (Miles) 52.84 54.26
Minimum (Miles) 25.00 20.00
Maximum (Miles) 140.00 95.00
Average (Hours) 1.09 1.08
Minimum (Hours) 0.50 0.50
Maximum (Hours) 3.00 1.50

Despite data indicating that some rest areas are as far as 140 miles (225 km) apatrt, it
appears that rest areas should ideally be much closer together than that. A study of all rural
Minnesota intestate freeway segmergBoweda markedncrease in the incidence of single
vehicle truck crashes when the distance between rest areas exceeded 70 miles (113 km), as

shown inFigurel below(Morris, 2005, p. 30)Note that the last interval displayed on the



graphcontainsa typographical error; it®uld read 780 miles rather than 705 miles.

Distribution of Single Vehicle Truck Crashes by Distance from Previous Rest Area
All Rural Minnesota Interstate Freeway Segments

Number of Crashes
Crashes per Mile

L 2
J
80 l

Distance from Previous Rest Area (miles)

Figure 1 - Truck crashes by distance from previous rest area (Morris, 2005, p. 30)

The relatively lowvolume traffic through some of the Namibian corridors would
seem to be a reason to increase the interval distance between stops, buwtiertoav
nature of roads actually lends itself to requiring more frequent stops for rest. The
aforementioned Minnesotan interstate study (Morris, 2005, p. 36) sugdleatedere is
strong correlation between loweolume roads and crashes related to fatigued drivers. One
review of countermeasures to driver fatigue, conducted for the Centreeégr Bésearch at
the University of South Australia by Fletcher (20G8ated that the extent of fatigue as a
contributor to vehicle crashes ranges frorM006, depending upon the souafahe
information(p. 471). The danger of fatigued driversiglerstimatedcompared to other
factors like alcohol intoxication, yet research shows that fatigue and alcohol risk are broadly
comparable in drivers. The only way to minimize fatigekated crashes is emsure drivers
get enouglsleep and avoid extended jpels of wakefulness. Keeping all of the above
considerations in mind, the maximum interval betwstepping areashould likely be less
than 70 miles (113 km) whenever possible.

8



2.3.2 NEARBYSETTLEMENTS

The National Transport @amission (2005p. 2§ suggestedstrategicallyplacing
Australianrest areas in order to promote the use of town facilities where possible on a given
route. The recommended spacing distance between a township and the nearest truck parking
bay is 2630 km (1219 miles) when traffizolume justifies a parking bay outside of the
township.

The placement should also allow for adequate space for thetstexisand should the
need arise withowgncroaching uporesidential areas. Fowler (1987, p. 2) recommended a
buffer zone be maintaidebetween any nearby communities and the rest aygasvent
problemssuch as noise disturbanioe nearby residenisThe report also recommended
acquiring surrounding land if the rest area is close enough to a community that the buffer
zone might belisturbed within 20 years

One factor that must be considered when planning the placement of truck stops is the
effect it will have on théocaltown based oits location within the town.When placed
effectively,truck stops can make a very positiveimipd n an articl e titl ed
Port <changes,d&tvaRonmm CalikE0D8)deserivedhe newN$24 million
Swakop Engen Truck Pdacility that was hailed for the improvementd®rbught tathe
town of SwakopmundThe mayor, Germin&hitaleni, described the facility as having
enhanced the overall appearance of the town and preserved its sustainable beauty. The truck
port, located at the eashentrance to the town just on the outskirts, keeps trucks parked
outside of the town, whilereating employment and beautifying the t@antrance with a
Afdi verse and I|lively truck porto (p. 1).

These placement factors will have to be adjusted to fit with the needs of Namibia and
its travelers.The placement of a truck stop at the outermose @d@gn urban areaorkswell

for Swakopmund, Namibiand it may work for other Namibian urban settlemdgsllins,



2008). It will be important to strike a balance between having a buffer zone around
residential areas and having the truck stops sonfay éhat people employed at them would
have to travel great distances to get there. This is a special concern in Namibia and other
lessdeveloped countries where mamgoplehave very limited incomesnd thereforenay

not have the means t@vel long ditances to work.

2.4 AMENITIES

Certain amenities are necessary for any truck stop to effectively service the needs of
truck driversand other motorists. In most cases, these services include food, fuel, rest,
leisure and entertainment, communications, @hér miscellaneous services. Thesevices
are of varying levels of importance, and some lower volume truck stops may not feature all of
them. An effective combination of serviaesistbe chosen to maximize the utility and

minimize theconstruction an@peratingcosts of each site.

2.4.1 FooD

Truck stops shouldlwayshave food and water availabl&@he four main truck stop
companies in the United Stade&lying J, Petro, Pilot, and TravelCenters of America @A)
offer varying levels of food service (R&3007). While Pilot truck stops generally only offer
fast food, the other three com@vicameawsdningst ops
in addition to fast food offerings. Because a growing number of truck stops in the United
States only fetaire fast food, drivers are beginning to invest more in coolers and microwaves
in their trucks to be able to prepare their own meals.

The Maputo Corridor Logistics Initiative (2009), a South African company that
promotes the use oQGorriddmracerly opehad ia tew ek siddagnu t o
that corridor. This truck stop features a kiosk and a restaurant that serves three meals per day

and can accommodate up to 100 people at once.
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2.4.2 FUEL

Fueling stations are an essential feature at truck .stepessident of Truck Stop
Consultants Gary Hall (personal communication, February 20, 2009) said that one in three
truck driversstopping atruck stops will purchase fueln South Africa, he Maputo Corridor

Logistics I nitiat ickSdfatyed PHOU® gieseCloebpumps.deas Tr u

2.4.3 PARKING

Parking, an obvious feature of any truck stop, is one that requires careful planning
based on current and future traffic counts (G. Hall, personal communication, February 20,
2009). Truck stops tated on corridors with a high traffic volume must feature more than
enough parking for not only the current traffic but also for increased future traffic that will
inevitably arise as a result of transportation infrastructure expansion and economicigrowth
general. In some highltyafficked areas in the United States, this basic feature hé&®ant
sufficiently provisioned, whiclhas led tsafetyconcernsuch as parking on the roadways.

The Wall Street Journal (Matthews, 2007) reported that laagéeotrtrailer trucks
often line the shoulders of interstate highways leading into rabfaurcities at night. This
occurs near cities like New York, Los Angeles, Chicago, and Baltimore, Wwhekedrivers
often cannot find parking at nearby truck stdpst are already overcrowded with big rigs.
Sometimes alfruck driverscan do is park on an exit or entrance ramp. A study of Minnesota
interstates (Morris, 2005, p. 39) showed that skvgleicle truck crash rates for fatigued
drivers increase when remteas are filled to capacity during night hours. This is a dangerous
situation which should be avoided with careful planning and land provisionitigefor
parkingarea

Fowler (1987, p. 3) recommended splitting parking areas such that large tralkgor trai
trucks are separatérom smaller passenger vehicles. This allows for larger parking spaces

for large vehicles, and it will ensure that these large vehicles do not hit smaller ones as a

11



result of being unable to see them. According to a study favitmeana Department of
Transportation (Blomquist & Carson, 2005, p. 36), in areas in which site space is not an

i ssue, an Ainward orientationo site design
places the central building in between the car par&kimjtruck parking areas, in order to

place both parkig areas close to the facilities. S&gure2 for both parking orientations.

Blomquist and Carson (2005, p. 36)

recommended long entrance and exit ramps ir

Car Parking
Building and
Major Use Area

Truck Parking

a highspeed road Thisrecommendation is

made for two reasons. The first reason is that

rest areasvhen they are located immediately of

long ramps should provide a buffer of 10 to 50

Truck Parking

meters between the nearest parking area and

Car Parking

highway in order to discourage motorists from

. ) Building and Major Use Area
parking on the shoulders. The second is that O

) Figure 2 - Inward Orientation (above) and
they allow for longer acceleration and Outward Orientation (below) (Blomquist &
Carson, 2005, p. 36)

deceleration paths, which is of particular
importance to heavy trucks.

The previously mentioned truck stop created by the Maputo Corridor Logistics
Initiative (2009) features securegravel parking area for up to 18@icks concurrently, and

the facility takes responsibility for thefts that occur from trucks in the parking area.

2.4.4 PARKEDSERVICES

Parking is generally free at truck stops, but there is a creative way to monetize tractor
trailer parking that is beniefal to bothtruck driversand truck stop owners alike. Often
whentruck driverstake one of their rest periods, they leave their engines idling in order to

provide heating or cooling to both the cabin and the trailer as well as to keep the engine warm
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and battery charged (U.S. Department of Energy, BpOWh the United States alone, the
idling of large tractor trailer trucks results in the consumption of 838 million gallons of fuel
every year. Adding lightand mediurrduty vehicles, such as bussesthis figure increases
the total to almost 3 billion gallons. Truck stop electrification systems are one veute
fuel consumption and emissions from idling trucksuck stop electrification is a form of
idle reduction technology which providestgias to which trucks can connect to provide
electricity to power heating and coolieguipmentvithout leaving the engine idling.

Truck stop electrification systems have besdfir everyone involved (U.S.

Department of Energy, 208y First

and foremost, they save fuel and mone_
for truck driversand their respective

transporicompanies. Although truck

-.> M ,‘ | \
. == f ]I 2y
Figure 3 - Trucks plugged into IdleAire (2008)
electrification service, the charge is itggly less than the cost of the fuel that would have

stops can and should charge for

been burnedvhile idling. This means thdtuck driverssave money and truck stops make
money. At a truck stop in New Jerséyck driverscan plug into IdleAire, one such idle
reduction service in the United States, for US$10 for an overnight stay (Santi, 2007).
IdleAire (2008) provides electricity, heating and coglia touckscreen computer for

internet access, a phone line, armdaxal television connection. The cost of diesel burned
while idling for 10 hours would be around US$30 (Santi, 2007). Additionally, these services
also benefit public health and the environment by eliminating harmfutetdéed emissions

and pollutants (L. Department of Energy, 2087 There is also significant benefit to the
surrounding areas, as the noise pollution from these truck stops can be greatly bgduced
turning trucks off The only retrofit required by a truck to use IdleAire (2008) is $10S

window adapter.
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2.4.5 LEISURE& ENTERTAINMENT

Petro truck stops (2009) in the United States pride themselves on their leisure
facilities, which include 2sour free movie theaters, video arcades, television rooms, and
DVD sales. Some truck stops takés a step further, offering-cab television services for
truck driversvia IdleAire (2008), which was described in more depth in the previous section.
IdleAire provides a coaxial connection directly into the window of trucks, to whick
driverscan connect their own televisiongdany truck stops have a lounge area with a
television, such asie Cool Ideas Truck Stop (Maputo Corridor Logistics Initiative, 2@99)

South Africa which features DSTV

2.4.6 INFORMATIONSERVICES

The ability to communida information with the outside world from truck stops is of
great importance, particularly in cases of emergency. Motonssshave access to
telephones, particularly in areas with little or no cellular phone coverage. Sufficient
telephone services highway rest stops were ranked of"ifportance out of 35 potential
rest area amenities in Montana (Blomquist & Car2005, p. 51).See Appendix D for &ull
compilation ofthe results otheir survey. It is also important for information to be altte
reach truck stops from outside. Motorists need to have accessaalate travel
information in order to effectively plan their driving. Information services such as weather,
road, and traffic conditions was rankéli¢h the aforementioned survefmost desired

amenities (p. 52).

2.4.7 LODGING

Some truck stops feature-lmouse lodging services even though miagk drivers
sleep in their trucks. In the United States, TravelCenters of America (2009) truck stops
feature several branded lodgingwsees including popular brands like Days Inn and Motel 8.

Similarly in Australia, rest areas such as Hells Gate Roadhouse (2007) offer motel service as

14



well as additional campingelated services for tourists. These services are targeted towards

highervolume rest areas than might be the case in Namibia

2.4.8 MISCELLANEOUSERVICES

There are numerous amenities that are very important, but do not take up much space,
may not generate any revenue for the truck stop, and do not cost much to install et operat
These factors may cause these amenities to be overlooked. Among these are trash cans,
toilets, and ATMs.

On a survey conducted during a study of Montana rest areas, rankettash cans
number one among the 35 amenities on the survey (Blomquistr€o@, 2005, p. 44). Such
a basic amenity would generally be beyond mentioning in the scope of this project, but it
seems to be noteworthy since users recognized it as being of chief importance. Both Fowler
(1987, p. 2) and Blomquist and Carson (200%51).recommended using cement or concrete
trash cans for this purpose as they are difficult to remove maliciously or vandalize.

Toilet facilities at truck stops must be of sufficient sia@accommodatéhe flow of
people through the stop. The Americarsédation of State Highway and Transportation
Officials provides a formula for estimating the number of toilet stalls based on human traffic
volume through each rest area (Blomquist & Carson, 2005, p. 45). A survey of Montana rest
stops found that the pniary purpose for stopping was usually to use ®{Blomquist &
Carson, 1998, p. 25). In addition to toilet stalls, shower services are a requirenuerakfor
driverswho travel on multiple day journeys (G. Hall, personal communication, February 20,
2009). The Cool Ideas Truck Stop (Maputo Corridor Logistics Initiative, 2009) features eight
toilets and eight showers for its truck drivers.

Having appropriate banking services where possible is also of significant importance,

particularly if motorists aréo bepaying foramenities. Having approved methods of
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payment is crucial (G. Hall, personal communication, February 20, 2009). Installing ATMs

at truck stops may be recommended at locations where it is feasible.

2.5 HEALTH SERVICES

Many of the diseases that affect the people of developing countries, such as Namibia,
are treatable and preventabome, such as HIV/AIDS, are preventable through education,
though after infection they can be managed with medications. Due to thearature
prevalence of infectious diseases in southern Africa, it may be important to include any

facilities and medications necessary to tthase diseasex truck stops in Namibia.

2.5.1HIV/AIDS

One substantial health problem in southern Africa is the Human Immunodeficiency
Virus (HIV) and the resultant Acquired Immune Deficiency Syndrome (AIDS). Roughly
21% of the adult population of Namibia is infected with the virus, most of wiveroutside
of the larger cities (Bililies, 2008, p. 6). Numerous studies show that mobile populations
such as truck drivers play an important role ingpeeadbf HIV infection (Bronfman, 2002,

p. 476). The same idea is confirmed by Orubuloye (1993, p. 43), Whkdraak driving a
high-risk occupation for the spread of AIDS. The most immediate reason behind this
concentration of HIV among truck drivers is the lack of knowledge about the virus
(Bronfman, 2002, p. 476).

One study, designed to evaluate the impéein intervention to disseminate
information regarding STD/HIV/AIDS and to promote condom use among a group of truck
drivers in Mexico, showed that the truck drivers who had the intervention were more likely to
understand the implications of HIV and theewf condoms (Bronfman, 2002, p. 477).

However, this approach to information dissemination may be problematic in Namibia, as
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people are extremely sensitive about discussing HIV, the use of condoms, and related
practices, due to the large social stigntadted to being HIV positive (Bililies, 2008, p. 7).
Arrive Alive South Africa (2009), a web site which aims to develop an effective road
safety information portal, wrote that South African truck stops can be an important part of the
strategy to protecturck drivers against HIV/AIDS and other illnessgsproviding
information on the riskguck driversmay face. This approach is already in use in South
Africa, where some truck stops feature free condoms and counseling (Health Ezempilo,
2004). Arrive Alive (2009) reported that modern South African truck stops feature a medical
facility and medical care which provides an opportunitytfiock driversto gettesedfor

HIV/AIDS and diabetes, as well as to have their eyes checked.

2.5.2 MALARIA

Malaria poses significant problem fotruck driversand other travelers alikelruck
drivers frequently travel through malarial zones on their roatetheir mobility can spread
the parasite that causes the disease. If a truck driver gets bitten by a mosgyitg tiee
malaria parasitéhe cantransfer the parasite to another person by getting bitten again by an
appropriate mosquitoThe disease begins with a primary attack which features symptoms of
malaise, anorexia, headache, myalgia, anddoade fever.Over time the disease progresses
to the paroxysm stage where the infected individual will have sudden violent attacks at
regular intervals depending on the type of malaria parathe.symptoms of these
paroxysms are chills, fever, and sweating accomgolany nausea, vomiting, and diarrhea
(Ruebush, 1986, p. 455). The problems caused by malaria make it clear tbaldhize a
serious problem for truck driveesthey would be unable to do their job effectively, if at all,
if they were to contract mailia.

Prior to malarial infection, most methods of controlling the spread of the disease

generally involve controlling mosquitoes (Ruebush, 1986, p. 462). As this has not yet solved
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the malaria problem, truck stops might be able to provide mosquitamegiasect repellant

to ward off mosquitoes.

2.5.3 OTHER TREATABLEDISEASES
There are a variety of other diseases that are less common that can also be hazards in
southern Afrca. They include schistosomiasiadoocerciasis (river blindness)egue
fever, filariasis, typanosomiasis (fican sleeping sickness), andkettsialinfections
(Health Information for Travelers to Namibia, 2009)able2 presents these illnesses with
their causes and symptomis. may be feasible to offer treatment for some of thesenson
diseases at major truck stops.

Table 2 - Other treatable ailments in Namibia (Health Information for Travelers to Namibia,
2009)

Ailment Cause Symptoms

Schistosomiasis Parasites in fresh water Rashes, fever, weakness,
headaches

Onchocerciasis (river Filarial nematode transmitte Blindness

blindness) by blackfly bites

Dengue fever Aedes mosquito bites High fevers, headaches, joir
pain

Filariasis Worm parasites in lymphatic Swelling of lymphatic vessel

vessels

Trypanosomiasis (African  Parasite transferred through Fever rash, severe

sleeping sickness) tsetse flybite meningoencephalitis

Rickettsial infections Various microorganisms Fever, headache

2.5.4 GENERALHEALTH CARE

Other riskghat threaten truck drivers and other mobile populatawassmple health
care ssues, such as the commondcahd random cuts and injuries. For this, ether
countermedicationand first aidcould be made availabsreststops. Another important
safety precaution thabuldbe available is sunscreeBue to thantenseheat and sun in

southern Africa, skin cancer is a constant thraad prevention methods should be available.
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To go along with thisptherservices such as cholesterol level and blood pressure testing

couldbe available tpromotethe health and safetyf truck driverg(Bililies, 2008).

2.6 TECHNICALGUIDELINES

Certain technical specifications should be followed in building truck stops. Major
specifications such as site size will need to be considered as wélleasuilding guidelines
such as sitéghting, as truck stops pose unique challenges and opportunities due to their

sometimes remote locations and small traffic volume along some of the routes.

2.6.1 STE GUIDELINES
According to Fowler (1987), the ftappbsol ut e
is 10 acres (4 hectaf@gp. 2). The ideal sitdie saysis one comprised of a relatively square
20 to 30 acrefB to 12 hectaresih order to facilitate efficient layout of all services and the
parking areas. The area should have sufficient spane to avoithe perception of
overcrowding
It is also very important to ensure that the entire area has a sufficient level of
illumination. Extensive lighting will help to ensure that everyone can feel safe at these truck
stops from people with malmus intent and from other hazards. The Montana rest area user
survey asked respondents if they felt Averyo
areasafter dark and found thabout one thiref respondents reported feeling only somewhat
safe (Blomquist & Carson, 2005, p. 56). It is noteworthy, however, that many respondents
did not answer this question at,gdbssibly skewing the result3he samasurveyfound that
lighting for the parking areas and pathways was the second most im@onimity out of 35
surveyed services (p. 48). Extensive lighting will deter ctiymkeeping the entire site

visible, allowing motorists to feel secure u

21 hectare = 10,000
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2.7 STUATION IN NAMIBIA

In order to evaluate the installationtaick stopsalong théWalvis BayCorridors, it is
necessary tanderstandhe current state of infrastructusad other elements regarding truck
driving and the transportation industry in genefBhe topcswe discuss in this section are
the Namibian road systenexisting infrastructure for truck driverhe Port of Walvis Bay,

and Namibian driving laws.

2.7.1 THE CORRIDORS

The corridors in Namibia are the highways
many different destinations in southern
Africa (seeFigured). The four corridors

in Namibia are the Trar<€alahari

To/From Europe

and America
. . . ’%
Corridor, the Trans&aprivi Corridor, the ’
A | Botswana
£

TransCunene Corridor, and the Trans

From South
America

Oranje Corridor. The Walvis Bay

Corridor Group (2009) reported that the : From e Far East

TransKalahari Corridor is a 1900 km  Figure 4 - Map of Walvis Bay Corridors (Walvis
Bay Corridor Group, 2009)
long tarred roadhat was established in 1998. This corridor connects the Walvis Bay Port

with Windhoek, Gaborone in Botswana, and Johannesburg in South Africa. The Trans

Caprivi Corridor was built in 1999 to connect Walvis Bay with northern Namibia and Angola

and subsguently extended to connect with Zambia and the Democratic Republic of the

Congo in 2004 after the completion of the Katima Mulilo Bridge. The T&amsene

Corridor links Walvis Bay to Ondangwa, Namibia and further into Lubango, Angola, a
distance of 160@m. The Tran®®Or anj e Corri dor connects Namibi

and Luderitz to Johannesburg via a 1700 km long tarred road that runs through South Africa.
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2.7.2 EXISTINGTRUCKPORTS

Currently, the most sophisticated services offered in Namibia for truck drivers are
truck ports. These asssentiallypetrol stations with
fispecial filling pumps for trucks that offer enough
clearance fotall vehicles, enough space for the

manoeuvring of trucks and have a higher fuel flow

Figure 5 - Windhoek Truck Port rateo (Mossakowski, 2009,
(Mossakowski, 2009, p. 5)

are still far from what would be considered a truck stop by United States stantlaeds.are
other issues with tak ports as well, such asafety, because they are typically not fenced in

or monitored.

The Windhoek Truckport is fairly similar to a truck stop, though it still lacks many
services, such as a health and wellness centre (ph&)Windhoek Truckporsiuniqueas
they provide fenced parkirand security guards

Another truck port in Namibia is the Swakop Engen Truck Port, located at the
entrance to Swakopmund (Collins, 2008). This truck port is comprised of Van der Walt
Transport 60s Hngea seryicestatiore a Quicksreomtakeay, an auto and truck
repair centre, a tyre centre, and a truck and car washpite the fact that truck ports offer

more services for truck drivers, thesll still have to be upgraded so that a driver will lindea

to safely get everything he needs at one stop.

2.7.3 PORT OFWALVISBAY

The Walvis Bay Corridor Grou(2009 describedhe Portof Walvis Bayasthe
regional hub for central and southern Africa due to the port's location halfway down the
western coast of Namihiavhichgives it direct access to principal shipping routes in the
region. It is capable of handlir&y5 million tons of bulk, containezed, frozen, and dry cargo

annually(Namport, 2008b, p. 37 See Appendix E for a detailed report of greual
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shipping through the Port of Walvis Bayhe connection to theadcorridors, rail networks,
and air services allowtbe Port of Walvis Bayo effectively service th8 ADC region

Namporthas created an expansion plan for the Port of Walvis Bay to be completed by
2012. The plan is a result of their desire to make the port a regional hub $#Did&region
and comes after opening officeshath Zambia and South Africa in an effort to better
promote the port (Njini, 2008). The plan calls for the expansion of the centamrminal, the
bulk and brealiulk handling facility, the ship and rig repair yard, and the fishing industry
guay (Namport2008a). The container terminal expansion will be a two phase process that
involvesthe reclamation of land for the addition of five new berths. The first phase consists
of expanding berths one through three and the addition of berth ten on the re&aithed
The second phase will be the addition of berths eleven through fourteen. When completed,
the terminal will have increased its capacity to over 500,000 TEUs (TEU, meaning-twenty
foot equivalent units, are defined as the volume of a twiaailylongshippingcontainer).
The bulk and breddulk handling facility will be upgraded with the addition of a fluorite
storage shed with a 20,000 tonne capacity. A 10,000 square meter warehouse will also be
added for storage of break bulk cargo. The ship @nepair yard will have a syncrolift that
can handle vessels with a cargo capacity up to 2,000 tonnes and two floating docks that can
handle vessels up to 8,000 tonnes. A new rig berth will also be constructed and will be
capable of accommodating two desabmersible rigs. The current fishing quay will be
completely upgraded and a new cold storage facility with a capacity of 25,000 meters cubed

will be constructed.

2.7.4 FUTUREDRIVING LAWS
The laws of Namibia play a role in truck stop development as Wwethe Road

Traffic Transport Regulations of 20QRepublic of Namibia, 2001 Chapter 6, Part 2 states
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that a lone driver can only drive a maximum of 5 hours without stopping and for a maximum
of 14 hours in a 24 hour period. Additionally, when drsveest, they must rest for:
1 aminimum of 15 minutes at any one time;
1 a minimum of 30 minutes accumulated over 5 hours and 30 minutes time;
1 a minimum of 9 continuous hours in a 24 hour period
Although this section of the law is not currentiyforce it will be yet another reason
that truck drivers and other travelers will have to make use of new facilities once the law is

enforced. This section of the law can be seen in more detail in Appendix N.

2.8 SUMMARY

Implementation ofruck stopsn Namibia will pose many unique challenges due to
the remote locations amdlatively lowvolume of traffic flow along the corridors. This
chapter covered many of the factors necessary for consideration in designing truck stops,
from how to plan site placement and fregay to which ervices are typically offerealt

otherfacilities.
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3. METHODOLOGY

Onegoal of this project was to creaelan for the installation afewtruck stops to
be placed along the Walvis Bay Qdors in Namibia In addition to these new truck stops,
another goal was to create guidelinestf@ expansion and renovation of existsggvice
stationsinto truck stops in other location3 o achieve these goals, we neettedevelopa
set of general recommendatidons the newtruck stopsidentifying the most important
features and serviceé\dditionally, weneededo determinavhether or not truck stops would
be used by truck drivers and if therpuld befeasible To assesthis feasibility, we analyzed
the needor truck stops and determined the types of benefits they would provide to truck

drivers,transportcompanies, shipping compasjend the country as a whole.

3.1 DETERMININGTRUCKSTOP FEATURES

We createa list of services that truck stops shofddture ranked in order of
decreasing importand®y collectingdata from several different sourceBhis list indicates
which services areecessary and those which atgplementaryOur informationsources
includedinterviews withtransportcompany oficials and health services representatives as

well as interviews with and a survey of truck drivers

3.1.1 SURVEYOF TRUCKDRIVERS

We conducted a survey of truck drivers at various sites in Namibia to acquire
information regarding how frequenttiriverscurrentlyneed tastopandhow oftendrivers
use existing servicesWe also askelypothetically how frequentltheywould use additional
services itheywereto bemade availablat new truck stopsTo getbasic background
characteristics of each drives b e heagatheced information about the eage length of
their trips ando whichdestinationghey ship most often. The method we used to obtain this

information was convenience sampliofgtruck drivershrough the use of a survey. This
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surveys questionnairaddressedll of the topics described above. A copy of final
guestionnairean be seen in Appendix C.

Wetook a trip to the Port of Walvis Bay, which is whemanyshipments in and out
of the Walvis Bay Corridors originate and termaatApproximately 150 trucks utilize this
port on a daily basis, which made it the ideal location to teddradirsurvey and obtain a
wide variety of data. For approximately two hours, each group member was stationed at a
different area of the port theida high concentration of truck driver traffi@wo
researcherg/orked with port guards at the main securityegahere trucks enter and exit the
container storage area. The guards stopped all trucks passing through the gate and asked if
the driver would be willing t@articipate ina survey. Most drivers were willing to do this
and allowed us to sit in their trigg as they filled out thquestionnaire We collected twelve
guestionnairefrom this location Anotherresearchewas situated at the main offices where
drivers had to bring certain shipping forntde identified anyone with the shipping form as a
truck driver and asked them abdaking the surveyHe collected threguestionnairefom
this location. A fourth researchewas located at the shipping/receiving gate where he
collected five completeduestionnaires This provided us with 20 completsdivey
guestionnairesvhich made our sample represent al@mpercent of the total number of truck
driverswho go through the port in an average daye questionnairethemselves gave us
valuable information, bunoreimportantly, the process of having tl drivers fill out the
form gaveus insight into how to make the survey questions clearer and more useful for future
surveying. Thequestionnaireised at this location is featuredAppendix B. Theevised
guestionnairén Appendix C wasise for all shsequent surveying

Three researchersvisited the Port of Walvis Bay to use the revised questionnaires to
getmorevalid, relevant results from much clearer questions. We took similar stations at the

port as we had previously. Two researchers were stationed near the main gate, approaching
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trucks parked just outside the gate as well as trucks queued behind theagtig passage.
A third researcher was stationed in the office of the container terminal gate, approaching
truck drivers about the survey as they entered the office to fill out paperwork. All three
researchers spent the day at the port, working from &h0®h00. We collected a total of 40
guestionnaires: 19 from the main gate and 21 from the container terminal gate.

Oneresearcher traveled to Gobabis, another town identified by the WBCG as one
which requires a new truck stop facility. The researclas accompanied by a local to
Gobabis who acted as a translator. Toget her
Service Station. One gquesnaire was completed there.

The thirdsurveylocation was the Windhoek Trug&r | ocat ed i n Nami bi
of Windhoek, which ispopular delivery destination for truck drivers coming from the Port
of Walvis Bay. The truck
port in Windhoekfeatures a
centralized parking area and
takeawayfood shop, making
it very easy to find truck
drivers Westood outside the
takeaway areapictured in - g re 6 - Take-away area at the Windhoek Truckport
Figure®6, for about 1 hour and asked drivers in the @rdgy would be willing to take a
survey that would be used to create a plan for the installation of truck stops at certain areas in
Namibia. Using this method we were ablettlectsevenadditionalquestionnaireswhich
increased the diversity and size of our sample population.

The fourth location we surveyed was Oshikango, the last town located along the
TransCunene Corridor before the Angolan border. Any driver shipping to Angola must stop

there beause that is where customs and immigration facilities for that border are located. As
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