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Abstract:  
This paper tends to investigate whether water transportation via the creek is robust in 

terms of passengers’ patronage and revenue generation. The study focused on the 

creek routes in some selected destination in Gbaramatu kingdom, Warri south west 

local government area of Delta state. The boat operators often determine their modes 

of operations as chattered (single source (ss) to single destination (sd)) or general 

services (single source (ss) to multiple destinations (md)).  The confidence interval 

and control chart is applied to determine whether passengers’ traffic is high, moderate 

or low. In general, the findings showed that water transportation is robust in terms of 

patronage and revenue generation. Although, the analysis revealed that passenger’s 

traffic is peaked during the dry and festive periods.  
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1. Introduction 

The water transport system is old as human existence. For any society to progress, 

transport infrastructure should be developed appropriately.  Transport system is 

categorized into different dimensions but this discussion focused on water transport 

but restricted to the creek routes of Ajuju, Batang, pipeline etc  to the open water of 

the Escravos river to kurutie, kunukunuma, oporoza, etc in Gbaramatu kingdom, 

Warri south west local government area of Delta State, Nigeria. The water transport 

system in this regard is not former and also not informer. This mode and routes of 

conveying goods and services have gained attention locally for several decades in the 

Niger Delta region.  This system of transport needs urgent attention by stakeholders in 

the sector and government intervention in terms of infrastructural development, policy 

framework and guidelines. For instance, the “Belgian prime minister’s office” 

observed the importance of water transportation system setup a three years study 

group (ANAST-SSTC) to determine possible ways to improve the water transport 

system [1,2,3]. Water transport system is cheap and transportation preference is 

readily available [8]. 
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This study considered the various engine capacity (ies) used in transporting goods 

and services. The engine capacity ranges from 75hp (hp=horsepower), 85hp, 115hp 

and 200hp respectively. The brand can be Yamaha or Suzuki. The engine capacity 

determines the fiber plate and the carrying capacity.In recent times, due to boat 

mishap, the number of passengers per trip was reduced from twelve to ten with 

average weight load of 5hp for 75hp or 85hp and twenty four to twenty passengers for 

115hp and 200hp with average 10kg passengers load. 

 Two locations or sources were mapped out for this study; Ugbuwangwe jetty and 

the Ogbe-Ijaw /main Market jetty.  The passenger’s preference is classified as a single 

source to single destination (ss-sd), and single source   to multiple destinations (ss-

md). 

This study was coined to determine whether passenger’s patronage and revenue 

generation is robust or otherwise. The rest of this paper is organized as follows: 

Section Two describes the difficulties in the water transportation in the creek. Section 

Three describe the methods and Section Four contains the data collection and analysis. 

Conclusion follows in Section Five. 

1.1. Difficulties in Water Transportation in the Creek 

Apparently, the boat transport system through the Warri waterways via the creek to 

the Escravos River is an open boat system. During the dry season passengers are 

exposed to the sun while during the raining season passengers are guest to rains and 

tarpaulin is used as rain protector.  This is extremely dangerous because passengers 

are made to hold on to the tarpaulin from all corners. In such instances, passengers 

don’t actually have view of any oncoming boat or distance covered. Often the case, 

passengers frequently miss their destination. In all of this, the boat operator is in total 

control of the passenger’s wellbeing since no appropriate regulations on safety 

measures violation are established. The boat operator is exposed to the rain, and at the 

same time controlling passengers on the need to hold firm to the covered tarpaulin 

from blocking his view otherwise fatal accident can occur. Other aspect of difficulty 

observed are log of woods, nylon, bottled water can, water hyacinth and other floating 

items are seen in the open waters and the creeks. The creek routes are sharp bend or 

curve.  

Most of the boat operators are not properly trained on safety precautions. The 

quality of the fiber is questionable however the operators are in total control of the 

sector determining what happens and the number of passengers to convey at any given 

time. Consignment is a big issue in this sector. Since most of the operators don’t have 

indebt knowledge of the carrying capacity of the boat engine they tend to over load 

thereby hampering smooth takeoff of the boat, in such situation, they tend to search 

for shallow water to enable smooth takeoff otherwise they will return to base to 

reduce the number of passengers or load. Other areas of concern are excessive billing 

of passenger’s luggage. 

Departure time is not defined from source to destination; the principle of operation 

is whenever passengers are available movement can commence.  The source departure 

lounge and ticketing room, manifest is not well organized or developed. Same is 

applicable to destination lounge. In general, the sector is in neglect state thereby 

allowing all comers to risk and waste human and material resources. This neglect by 

the appropriate authorities led to job and revenue loss.  
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1.2. Health implication 

The small engine boats expose passengers to various health concern such as hearing 

deficiency due to the open engine sound, to tide or wave imbalance causing waist 

dislocation, miscarriage, skin disorder, eye infection, and other environmental hazard 

such as oil spillage/pollution on the waterways.  

1.3. Intervention 

The government should design policy (ies) to develop and enhance the sector to 

allow private investors to harness the robust revenue generation in the sector. The 

tables below show robust coverage of the level of patronage enjoyed by this casual 

boat operators from two locations in the Warri open waters. This sector requires 

massive infrastructural development and policy framework. Water courier services are 

an area to be considered by relevant agencies to enhance efficiency and improve 

revenue generation. Transportation cost, departure time, security and route 

development should be look into carefully. 

If the government invests by expanding the creek routes and introduce passenger’s 

ferry that can convey 40 passengers per trip, job opportunity and revenue will be 

created, an open door for the youth. In general, water transportation system enhances 

the economy of a nation by creating employment opportunities and revenue 

generation. The creek water transport system really needs innovation. 

 

Figure 1. Water transport system. 

This study focus on Figure 2 below: 

 

Figure 2. W-C-E transport network. 
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The circle indicates different settlement along the creeks before entering the 

Escravos River. At the exiting point of the creeks leads to kurutie, kunukunuma, 

oporoza, Aroutor, Shell beach and other settlements. The Escravos River empty into 

the main ocean. The tide at this point can be predicted by locals using the direction of 

the winds. Fishing activities is based on the prediction of the tide.  

2. Materials and Methods 

The idea is to apply the confidence interval and the control chart procedures to 

determine the minimum and maximum numbers of boats that depart from the sources 

on weekly basis. This procedure will enable us to analyze the peak period. 

2.1. The Confidence Interval Approach 

Let   be the sample size, and               be the sample points. Then the sample 

mean  ̅ and standard deviation   can be written as: 

 ̅  
∑   
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Then the confidence interval can be written as: 
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 denotes the standard error. Generally,   
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 is called the margin of 

error where (   )   denotes confidence coefficient and    
 ⁄

  is the    value that 

indicates the area of 
 

 
 of the upper tail of the   distribution with     degrees of 

freedom [5]. The student   distribution is chosen because the populations mean, and 

standard deviation is to be estimated from the data set collected. 

2.2. The Control Chart  

The control chart and its variants have been investigated in different field of study 

[9,10,11,12]. From the confidence interval approach, the benchmark ( ̅), the z-score 

and in general the critical value is computed to describe the upper control limit 

(maximum patronage) and the lower control limit (the minimum patronage) [6,7].  

This concept can be related to the industrial manufacturing process were causes of 

variation exist. In water transportation system such causes of variation is applicable. 

For instance, common and assignable causes of variation is due to human  and natural 

factors such as rain, tide, wave, lower water, weather condition, log of wood, 

mechanical error, bad fuel, lack of engine oil, overload, etc hampers smooth 

operations of water transportation system.  Equation (3) is applied graphically to 

determine the level of patronage, that is, the left (minimum) local control limit, the 

benchmark and the right (maximum) upper control limit. 

3. Data Collection and Analysis  

The data set was collected for ten months. For the sake of the terrain, we considered 

Monday to Friday as one data collection week. Recording of daily events commence 

from 9:00am to 4:00pm for the study period. Basically, 75hp and 85hp convey ten 

passengers with average luggage weight of 5kg per trip [4] while 115hp and 200hp 

takes about 16 and 20 passengers with average luggage weight of 10kg.  The two data 
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collectors were positioned at two different locations namely Ugbuwangwe jetty and 

Ogbe-Ijow/ main market jetty. The modes of boats operations are classified as single 

source to single destination and single source to multiple destinations. Single source 

to single destination is the chattered boat and single source to multiple destinations is 

the boat that conveys passengers to different location along the creeks to the Escravos 

River of Gbaramatu kingdom. The 115hp-200hp Yamaha speed boat engine travels 

the approximately 45km distance for 60mins±10mins while the 75hp-85hp travels the 

same distance for 75mins±20mins. The 115hp-200hp consumes approximately 180 

liters of fuel for per trip while the 75hp-85hp consumes 100 liters of fuel per trip. The 

table below contains the type and cost implications based on the source-destination. 

The unique feature of the transportation fare in this region is that for single source to 

multiple destination passengers pay equal fare while single source to single 

destination is negotiated. Table 1, Table 2 describes the mode of boat operations while 

Table 3 contains the cost implication of the mode of operations. 

Table 1. Chattered Boat: Single destination passenger’s boat. 

Location: 

Warri River 
Source Destination Frequency/day 

200hp 

Engine/carrying 

capacity 

75hp Engine/ 

carrying 

capacity 

Ugbuwangwe jetty Ss Sd Vary 
Few passengers 

with luggage 

Few 

passengers 

with luggage 

Ogbe-Ijow/Main 

market jetty 
Ss Sd Vary 

Few passengers 

with luggage 

Few 

passengers 

with luggage 

Table 2. Multiple destination passengers’ boat. 

Location: 

Warri River 

Destination: 

Multiple 
Frequency/day 

200hp Engine carrying 

and average luggage 

weight 

75hp Engine 

carrying and 

average luggage 

weight 

Ugbuwangwe Md Vary 20(10kg) 10(5k) 

MAIN MARKET Md Vary 20(10kg) 10(5kg) 

Table 3. Cost per trip and chattered. 

Source Destination Cost per carrying capacity Chattered to Chattered per trip 

Single Multiple 20 (#2,500) #45,000 #60,000 

Single Multiple 10(#2,500) #25,000 #35,000 

Table 4. Weekly patronage at Ugbuwangwe location for (SS-MD)75hp-115hp. 

Weeks/M

onths 
March April May June July 

Augu

st 

Septem

ber 

Octo

ber 

Nove

mber 

Dece

mber 

Week1 42 40 39 43 41 44 41 43 47 44 

Week2 44 44 40 39 44 41 42 45 42 53 

Week3 41 38 41 43 42 42 45 47 47 67 

Week4 41 44 43 43 39 42 46 44 44 69 

Total 168 166 163 168 166 169 174 179 180 233 

For the period under review, the total number of speed boat that departed the source 

to various destination is 1,766 which implies that approximately 17,660 passengers 

utilize the facility with monetary value of #44,150,000 (forty four million one 

hundred and fifty thousand naira) generated for the period. 
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Table 5. Ugbuwangwe location (SS-SD): 200hp. 

Weeks/M

onths 
March April May June July 

Augu

st 

Septem

ber 

Octo

ber 

Nove

mber 

Dece

mber 

Week1 13 12 12 13 12 11 17 15 17 18 

Week2 12 11 12 11 11 12 11 11 13 20 

Week3 13 12 15 17 15 16 16 19 18 23 

Week4 16 16 12 14 15 18 11 16 15 26 

Total 54 50 51 55 53 57 55 61 63 87 

For the period under review for the 200hp single source to single destination the 

total chattered boat is 586 which on the average generate #30,765,000. In this case, 

the number of passengers is assumed to be 586 since is a chattered service with 

luggage or consignment.  

Table 6. Ogbe-Ijow/main market: (SS-MD): 75hp-115hp. 

Weeks/M

onths 
March April May June July 

Augu

st 

Septem

ber 

Octo

ber 

Nove

mber 

Dece

mber 

Week1 47 47 50 48 48 48 49 47 42 62 

Week2 46 50 46 47 44 46 48 47 48 67 

Week3 45 45 46 44 46 51 42 43 51 67 

Week4 44 46 43 47 44 46 44 49 53 66 

Total 182 188 185 186 182 191 183 176 194 262 

For the period under review for the 75hp-115hp single source to multiple 

destination the total number of boat patronage is 1929 (19,290 passengers) which 

generate #48,225,000 (forty-eight million two hundred and twenty five thousand naira 

only).  

Table 7. Ogbe-Ijow/Main Market: (SS-SD): 200hp. 

Weeks/M

onths 
March April May June July 

Augu

st 

Septem

ber 

Octo

ber 

Nove

mber 

Dece

mber 

Week1 3 3 2 2 3 2 2 2 6 6 

Week2 2 2 3 2 1 4 1 2 5 7 

Week3 2 2 2 3 1 2 2 5 6 8 

Week4 2 2 1 2 3 2 3 6 6 10 

Total 9 9 8 9 8 10 8 15 21 31 

For the period under review for the 200hp single source to single destination, the 

total chattered boat is 128 which generate about #6,7200,000. This is assumed that 

about 128 passengers patronized the facility for the period under review since it is a 

chattered service.  

In this discussion, we use 95% confidence level for the data set collected on weekly 

boat departure from source. Given that α=5%, then the confidence coefficient 1-α=1-

0.5=0.95.  Based on the t-table at 
 

 
 
   

 
      with k-1=40-1=39 degrees of freedom 

we obtain              This implies that the margin of error is ±1.979, and ±1.107. 

The 95% confidence interval is shown in Table 8 and Table 9 as LCL and UCL 

together with the mean and standard deviation in bold italics. 

Table 8.  Confidence interval and graphical analysis of boat departure at the Ugbuwangwe 

jetty. 

75-115HP (single source multiple destination 

(ss-md) 
200HP (single source single destination (ss-sd) 

Mean (Std) LCL UCL Mean (Std) LCL UCL 

44.15(6.19) 42.17 46.13 14.68(3.46) 13.57 15.78 
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Based on Table 8, we are     confidence that between           boats depart the 

Ugbuwangwe jetty; single source to multiple destinations unit per week. We are     

confidence that between 14 to 16 boats depart the ugbuwangwe single source to single 

destination on a weekly basis. We are      confidence that the following income will 

be generated on a weekly basis, that is, between #1,050,000 to #1,150,000 for the 

single source to multiple destinations unit while between #735,000 to #840,000 will 

be generated for the single source to single destination unit. 

From week 36-40 performance level overshot the upper control limit, indicating 

that something vital is happening within this period. 

The margin of error for Table 9 is ±2.009 and ±0.679 respectively. 

Table 9.  Confidence interval and graphical analysis of boat departure at the Ogbe-Ijow/Main 

market jetty. 

75-115HP (single source multiple 

destination(ss-md)) 
200HP (single source single destination(ss-sd)) 

Mean (Std) LCL UCL Mean (Std) LCL UCL 

48.5(6.28) 46.5 50.5 3.25(2.12) 2.57 3.93 

Relying on the information in Table 9, we are 95% confidence that between 47 to 

51 boats depart the single source to multiple destinations unit per week. At the same 

level of confidence, we are sure that between 3 to 4 boats depart the single source to 

single destination unit on a weekly basis. We are      confidence that the income 

generated on a weekly basis is between #1,175,000 to #1,275,000 for the single source 

to multiple destinations unit while between #157,500 to #210,000 will be generated 

for the single source to single destination unit. 

Figure 3 and Figure 4 showed that passenger traffic and high income is generated 

from week 34 to week 40. This is applicable to both jetties and Figure 5, Figure 6 

respectively. 

 

Figure 3. Comparing weekly patronage from both jetties for ss-md. 
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Figure 4. Comparing income generation from both jetties for ss-md. 

 

Figure 5. Comparing weekly patronage from both jetties for ss-sd. 

 

Figure 6. Comparing income generation from both jetties for ss-sd. 

From the data obtained, the investigators observed that high passenger traffic is 

noticed on Mondays and Tuesdays. This is due to the workers resuming at their duty 

post especially the oil workers that goes on exchange duty(ies) and the business 
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people buying or re-stocking there goods. Generally, patronage is low for single 

source to multiple destinations on Fridays while single source to single destination is 

highly patronized due to marriages, funeral and church activities. Wednesdays’ and 

Thursdays’ record average turnout.  The following places have the highest frequency 

of visitors; Aruotor, Shell beach, kuruties and Oporoza in that order. These are places 

with unique attractions. 

4. Conclusions 

Based on the data set collected, we are able to determine the patronage and income 

generation strength of the two jetties. For the period under review, about 42,938 

passengers patronized the two sources of departures with income generating strength 

of approximately #107,345,000(one hundred and seven million, three hundred and 

forty-five thousand naira only). This in general is a robust area to invest. The general 

analysis on a weekly basis showed that 95% level of passenger’s patronage and the 

income generation is valid. In general, the sector needs urgent infrastructural 

development by government agencies and corporate organizations in other to generate 

employment and generate revenue to the government. 
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