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Abstract 

    There is a huge need for clean and filtrated water in third world countries.  Many 

small villages in these countries are in desperate need of clean water with no way of 
getting it.  The terrain in these villages and countries can be rough and without paved 
roads.  The purpose of this project is to design and build a utility vehicle that is able to 
gather, filter, and store clean water from water sources around the villages.  This utility 
vehicle also must be able to overcome off road obstacles.  It needs to be as inexpensive 
as possible, reliable, and easy to use.  
            This vehicle is being designed, manufactured, and paid for by a team, which is 
consisting of three senior students.  The design of the vehicle is broken down into 
steering, brakes, motor, suspension, pump and filtration system.  My contribution 
includes the selection and design of the water pump, filter, bracket, and tank of the 
water system. The design is to be feasible for various environments. The design must 
also be efficient to use for the customer as a viable option for water.  
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Introduction 

 

The senior design team was put together to design a four wheeled water utility 

vehicle in accordance with the ideals we discussed with Professor Elgafy. It was to 

be able to meet the standard of navigating through rough terrain, off road 

capabilities, hose to reach an isolated body of water or container of water to pump 

water from, filter the water and transportation abilities of a water load of 10 gallons. 

 

 I was in charge of the water pump, filtration, storage, and distribution aspect of the 

project. This meant research of the type of pump and filtration system that would 

work together and work well, the type of tank, and a spout for the water to be 

released from. 

 

The initial idea was discussed with our advisor for this project to be used in areas 

with no immediate source of fresh water and in rural areas with poor road systems. 

 

Pump System 

Objective – to find a pumping system that with a steady workload could fill a 10 

gallon pump in under 10 minutes. The pump system must be manual and easy to 

transport. Light weight design with minimal moving parts. Meet rules and 

regulations set out by the FDA for drinkable water. 

 

Pumping system design – To meet the standards of the objective we would need a 

slim design with a hand pump made of plastic for durability, weight, and ease of use. 

The budget also played a part into the idea. 
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Pump Selection 

Overall Design – We based the decision on the above objectives and factors we 

preset going into the research and purchasing phase. We needed a light weight 

plastic manual water pump that would also stay under our budget. After research 

we narrowed it down to three choices, all three were manual pumps each varying 

on size and material. The first choice was the “Conservco A-G3672K 72-Inch Big 

Gulp Water Removal Manual Siphon Pump” it is a large pump with a fast water flow 

rate available, was made of plastic with BPA approval. It was a decent price that 

came out to about $30 before taxes and could be found online. The second option 

was the “Camco 36003 Hand Pump Kit” it was smaller and had a similar water flow 

rate and was made of the same material the price was also around $30. The third 

option was the “Handy Well Pump Kit Model HWP-Basic Hand Well Pump” it was 

larger and made with PVC pipe. It was also very expensive and had specified uses 

that could restrict use for the project. Using the customer requirements and 

comparisons with the weighted rating method I decided to buy the “Camco 36003 

Hand Pump Kit”. Its use ranges from water pump to antifreeze pump, we are using it 

for pumping water. The plastic material is also light weight, the product weighing 

12.8 ounces. Volume flow rate being 1.17 GPM when timing myself 10 times and my 

partners five times each and averaging our flow rates met the standard for being 

under 10 minutes for 10 gallons of water. The other options showed promise but 

the first choice was rather large to transport and store this was the only discrepancy 

that put the second choice in front of it to buy. The third option was larger and 

showed good promise to work in a centralized location which was not feasible with 

our idea and customer requirements. It was also larger and hard to transport on our 

vehicle and was very expensive with a large amount of pieces that could cause 

further costs. Figure 1-1 is an example of the pump we chose and Figure 1-2 and 1-3 

are the two alternates.  
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Figure 1-1 Chosen water pump “Camco 36003 Hand Pump Kit” 

  

Figure 1-2 alternate option for water pump “Conservco A-G3672K 72-Inch Big Gulp Water Removal 

Manual Siphon Pump” 

 

Figure 1-3 alternate option for water pump “Handy Well Pump Kit Model HWP-Basic Hand Well 

Pump” 
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Weighted Rating Method for Pumps: 

 

 

 

 

 

 

 

 

 

 

 

Weight Rating

0.15 3

0.15 4

0.15 3

0.10 2

0.25 4

0.20 4

1.00

Reliable

Weighted Rating

Conservco A-G3672K 72" Big Gulp Water Removal Manual Siphon Pump

0.45

0.6

0.45

0.2

1

0.8

3.5

Cheap

Low Weight

Size

FDA Standards

10 gal in 10 min possible

Weight Rating

0.15 3

0.15 4

0.15 4

0.10 4

0.25 4

0.20 4

1.00

Camco 36003 Hand Pump Kit

Weighted Rating

Reliable 0.45

Cheap 0.6

Low Weight 0.6

Size 0.4

FDA Standards 1

10 gal in 10 min possible 0.8

3.85

Weight Rating

0.15 3

0.15 1

0.15 1

0.10 1

0.25 3

0.20 4

1.00

Handy Well Pump Kit Model HWP-Basic Hand Well Pump

Weighted Rating

Reliable 0.45

Cheap 0.15

Low Weight 0.15

Size 0.1

FDA Standards 0.75

10 gal in 10 min possible 0.8

2.4
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Calculations 

The calculations used for the pump where based upon trial and average for volume 

and time to then be used to find the water flow rate. Data needed; Time – T 

(minutes), Volume of water – V (gallon), and Water flow rate – Q (GPM)  

     (       )   
       (       )

                (   )
 

  
 

 
 

  
 

 
 

  
  

     
 

           
 

Filtering System  

Objective – The filter will need to perform and make drinkable, isolated water 

sources such as lakes, ponds, streams, puddles, and rain containers. It will be light 

weight and compatible with our pump hose to allow the system to function 

properly.  

 

Filter system design – To meet the standards of the objective the filter attachment 

needs to be compatible with ½” hose attachments and could be easily stored in a 

container on the vehicle. The filter being adequate enough to last through 100 

gallons of filtering before needing to replace it.  

 

Selection 
 
Overall Design – Through our research I found two feasible options to use as filters. 

The first option was an Omnipure 10” one-carbon block filter with medium gravity 

with equal sized inlet and outlet. The second option was the “Clean water fun” 

garden hose filter. Both were able to produce clean water and were reasonably 

priced and of reasonable size. I used a weighted rating method to decide which filter 
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was more reasonable. The filter we chose was option one the Omnipure 10” one-

carbon block filter with medium gravity with equal sized inlet and outlet. It came 

with a hose adapter, which works perfectly with our pump hose. The filter will last 

through 150 plus gallons depending on the water being filtered through it, would 

recommend every 100 gallons to be replaced which is a cheap fee with the filter cost 

being $4. This filter allowed our water flow rate to stay the same at 1.17 GPM. This 

filter was also able to get rid of not only the small particles and bacteria but also the 

larger debris and particles with an easy cleaning feature to prevent clogging. Figure 

1-4 is an example of the water pump chosen.  

 

Figure 1-4 Omnipure water filter 

 
Figure 1-5 Clean Water fun water filter  
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Weighted Rating Method 

 

 

 

Calculations 

The calculations used for the filter where based upon trial and average for volume 

and time to then be used to find the water flow rate. Same calculations used with the 

pump due to the inlet and outlet being same sized and the water position being fluid 

through from the pump pressure.  

 

Water tank  

Objective – The water tank is required to meet BPA free standards allowing the 

water contents to be drinkable. The water tank needs to hold the feasible amount of 

10 gallons of water. The water needed to be clear to allow for heat treatment of any 

water inside the tank during transportation. Have an inlet and outlet hole to allow 

water to be stored and released. 

 

Water tank system design – The tank should be square in physical appearance to 

allow for proper positioning on the rear of the vehicle. The tank should also be clear 

in appearance to meet objectives. We would like it to be longer in length for the 

weight rating

0.2 3

0.25 3

0.15 3

0.15 4

0.25 4

1

0.6

1

3.4

weighted rating

Omnipure 10” one-carbon block filter with medium gravity

0.6

0.75

0.45

Produce drinkable water

Reliable

Light weight

Hose Compatible

Filter option lasts 100 gal min

weight rating

0.2 2

0.25 2

0.15 4

0.15 4

0.25 4

1 3.1

Light weight 0.6

Hose Compatible 0.6

Filter option lasts 100 gal min 1

weighted rating

Reliable 0.4

Produce drinkable water 0.5

Clean Water Fun garden hose filter
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ability to take sharper turns and traverse rough terrain without the tank sliding and 

toppling over. The inlet should be wide enough to accommodate various hose sizes. 

The outlet will be a waterspout that will allow us to distribute the water from the 

tank.  

 

Selection 

Overall Design – The water tank that was chosen is a 20x10x10 rectangular clear 

tank that can hold 10 gallons of water. It has a quarter inch thick lining allowing the 

sun to still heat the water and help kill bacteria. The rectangular shape allows the 

tank to sit comfortably on the back rack of the vehicle with the brackets holding it in 

place. The spacing out of the weight also factors into tipping safety factor allowing it 

to have a low center of gravity to prevent tipping.  We really did not have any other 

options for the water tanks we knew the size needed, the type of tank, and the color. 

The only other options for the water tank would be based upon the size of the 

dimensions changing.  

 

 

Figure 1-6 water tank 
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Brackets 

Objective –The bracket is to be designed and manufactured to attach to the rear 

bracket easily, allowing for quick removal and attachment. The bracket needs to be 

durable but bendable to allow proper shaping of the water tank. The bracket should 

use an easily weld able metal to help easy the situation of design. There needs to be 

one for each end of the water tank to keep it in place. There also needs to be a pump 

and filter enclosure to allow transportation of these items to destinations. 

Tank Bracket system design – The bracket design was made to be a large piece of 

metal with pieces bent to hug the water tank tightly on the top and sides. This will 

allow the brackets to prevent the water tank from moving to the front or rear of the 

vehicle and from bouncing off the rear bracket. The brackets will hold the tank in 

place and are made of thin steel with one for each side as well as a welded piece to 

connect them both on the topside of the tank. There are holes to attach the brackets 

to the rear frame and are connected with four bolt and 4 wing nuts to allow for easy 

attach and removal.  

 

From left to right Figure 1-7 and 1-8 
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From left to right Figure 1-9 and 1-10 

Filter and pump bracket – We used a metal enclosure and attached it to the front 

frame of the vehicle using bolts and nuts. This was able to hold the pump and filter 

and hose safely to prevent them from falling out over rough terrain. This was a 

change in design from the original process of having an attachment to hang it on the 

back brackets. This change worked out better due to price of materials, and 

effectiveness of holding in the supplies. 

 

Figure 1-11 pump and filter bracket bucket 
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Manufacturing 

The water pump and water filter both where ordered and manufactured at 

their respected companies. The water tank and brackets both required 

manufacturing by the senior design team. The water tank required two holes to be 

drilled into it, one being on top with an inch and a half diameter for the water inlet 

and a stopper would be in place there. The other being a half inch threaded hole for 

the water release nozzle, which is the outlet for the water. The brackets both 

required several spot welds to form the shape to hold the water tank. The brackets 

also required bending of 90 degrees.  This entire process was ended with hole 

punching and painting of the brackets.  

 

 

Budget 

Figure 1-12 Budget 
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Schedule 

 

Figure 1-13 Schedule 



 17 

Testing Results 

 

 

Conclusion 

 The water utility vehicle worked well in our test trials and 

showed that it could produce drinkable water. In conclusion the project 

was a success and is feasible for the intended purpose. We are able to 

accumulate, filter, transport and distribute water successfully and 

effectively. The challenge we faced was getting the suspension added 

and the attachments of the parts we made. The success came to our 

project came from the hard work and work cohesion that we used to 

come together and complete the task as a whole.  

Trial Vol (gallons) Time (min)

1 10 8.522

2 10 8.586

3 10 8.562

4 10 8.499

5 10 8.551

6 10 8.545

7 10 8.564

8 10 8.549

9 10 8.546

10 10 8.541

Average 10 8.547

Water flow rate (GPM)

Devan Testing Pump and Filter

1.173

1.165

1.168

1.171

1.170

1.177

1.169

1.170

1.168

1.170

1.170

Trial Vol (gallons)Time (min)

1 10 8.61

2 10 8.72

3 10 8.35

4 10 8.65

5 10 8.55

6 10 8.45

7 10 8.54

8 10 8.51

9 10 8.48

10 10 8.61

Average 10 8.55

1.179

1.161

1.17

1.156

1.170

1.183

1.171

1.175

Nick and Kyle Testing Pump and Filter (5 each)

Water flow rate (GPM)

1.161

1.147

1.198
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Appendix 1 

Customer Requirements: 

- Pump sustainable to have a work load of 10 gallons under 10 minutes 

- Filter able to produce drinkable water in loads of 100 gallons 

- Water tank able to hold 10 gallons and pass FDA plastic requirements 

- Brackets able to hold ten gallon water tank during transportation as well as 

the water pump and filter. 

 

Contact 

Devan Oliphant – Water pump, filter, storage and distribution 

oliphads@mail.uc.edu 
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Appendix 2 

Schedule: 

 

 

Appendix 3 

Budget 
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Appendix 4 

Drawings 
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