
Waiting for the 
floods 



       Abstract 

My science project is about testing 
absorbent matter to see which type of matter 
would perform the best during severe weather 
and natural disasters. During times of weather 
and disasters, rain can cause bad flooding 
causing damage to people’s homes, and even 
loss of their homes. I wanted to see which was the 
most absorbent material in helping prevent 
damage from flooding. I chose 4 materials to test: 
cat litter, sand, soil, and mulch. I wrapped each of 
my materials in  6 X 6 cotton bags and 6 X 6 
burlap bags. To test the absorbency, I 
constructed a waterproof,  flood table for the 
water to travel down and through each bag. I 
tested how much water each bag could hold by 
pouring 2 Liters of water down the flood table.



Have you ever wondered if the design of sandbags could be 
improved? Do you think that anything could be more absorbent 
than the sandbags we buy online or in stores? Here is your answer. 
My science fair project is about finding the most absorbent material 
to improve a regular sandbag and possibly help reduce flood 
damage. I have researched that floods, hurricanes or any other 
storms have damaged many more things than expected. A sandbag 
is a bag with matter that absorbs water to protect houses from 
heavy rains or floods. My experiment will provide more information 
to help reduce flood damage when wet weather and natural 
disasters happen. 

Introduction 



Background Research 
● A sandbag is made of a polypropylene bag usually filled with sand or soil. 
● Sandbags are used for heavy rains, floods, or any type of storm to block or absorb 

water. 
● Sometimes these are made to block water from homes. This is to prevent damage 

to the home. 
● coastal storms, rain, a hurricane, snow, and tsunamis 
● Floods can cause landslides, outages, damage buildings, and disturb 

transportation
● Flash floods can come with little to not warning. Being prepared is important 

because flash floods can happen in a flash.  Climate change is even affecting the 
whole entire world
● Climate change is really affecting the world 
● Climate change is causing floods because the fire and drought conditions 



Main Question:

  Hypothesis:

Which combination of internal 
material (cat litter, sand, soil, or 
mulch) and outer covering (cotton 
bag or burlap bag) is the most 
absorbent?

Sand with a burlap bag will be the 
most absorbent material because 
sand is  a very dense material and 
burlap is a very strong coarse, 
natural fiber that is known to be 
absorbent.



Materials
● 4 - Cotton Bags (6x6)
● 4 - Burlap Bags (6x6)
●  1 Cup Sand/per burlap and cotton bag
●  1 Cup Cedar Mulch/per burlap and cotton bag
●  1 Cup Cat Litter/per burlap and cotton bag
●  1 Cup Soil/per burlap and cotton bag
●  Wood to construct flood table , 4” x 7.5” 
●  Hot glue 
●  Plastic Collection Trough 
●  2 - Measuring Cups (1 Liter each)
●  Waterproof spray (polyurethane)
●  Glue Gun 
●  Timer 



   Procedure
1. Get materials
2. Prepare: Get everything ready to make the bags. Set out all the supplies and 

get the  hot glue gun.
3. Make the burlap and cotton bags:  Cut two pieces of fabric 6x6. Then glue 

three sides together. LEAVE ONE SIDE OPEN. Then put the material into the 
bag. After the material is in the bag, glue the open side closed. 

4. Construct the flood table: Make a 4” x 7,5”  table out of wood at a 1” incline. 
Spray the entire table with polyurethane to waterproof the wood. 

5. Testing: Put the flood table on a flat surface and  hold the collection trough 
at the edge. Fill the measuring cup to 2 liters. Set the bag of absorbent 
material at the end of the flood table, mark off the area to place each bag in 
the same place. Pour the 2 L of water steadily down the flood table. Start a 1 
minute timer when the first drop of water hits the trough.  At the end of the 
timer measure how many liters were collected in a measuring cup.  

6. Conduct each step with the sand, soil, cat litter and mulch in the burlap and 
cotton bags. Repeat the experiment for 3 days.
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Materials Liters Of Runoff Average
Test/Day 1 Test/Day 2 Test/Day 3

Burlap Burlap Burlap
Soil 1.5 Liters 1.85 Liters 1.75 Liters 1.7 Liters

Sand 1.4 Liters 0.55 liters 0.95 Liters 0.97 Liters
Cat Litter 0.7 Liters 1.9 Liters 1.85 Liters 1.48 Liters

Mulch 1.8 Liters 1.75 Liters 1.8 Liters 1.78 Liters

Cotton Cotton Cotton
Soil 1.2 Liters 1.1 Liters 0.95 Liters 1.09 Liters

Sand 0.525 Liters 0.4 Liters 0.425 Liters 0.45 Liters
Cat Litter 0.75 Liters 0.875 Liters 0.55 Liters 0.73 Liters

Mulch 0.925 Liters 1.725 Liters 1.55 Liters 1.40 Liters
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Analysis/ Results
The most absorbent material was the sand in a cotton bag, not a burlap bag 
like I predicted. The results show that cotton is more absorbent than burlap, 
probably because the fabric is tightly woven and able to absorb more water. 
Burlap is a coarse fabric that is looser, and allows more water to pass through. 
Both fabrics are a natural material.Sand is consistently an absorbent material, 
as all my tests show, and we could use the sand over and over.  Cat Litter was 
also very absorbent, but after it gets wet, it clumps and is a one-time use 
material. Soil and mulch, while designed to keep in  moisture, ultimately let 
most of the water through because they are less dense than sand. To improve 
on my experiment, I would test different materials, like clay, sawdust, a sand/cat 
litter hybrid. I would construct more bags, and make them bigger.   



   Observations
 I tested three days in a row.  The soil and mulch did not hold up as well as the 
sand and cat litter. The most absorbent material for day one was sand with cotton. The 
sand and cat litter with the burlap bag held much better than the mulch and soil. The 
cotton bag was the overall best maybe because it was a tighter weave than the burlap. 
The first time we tested the soil was dry. We tested again when it was damp. Testing the 
materials damp did not do so well. On the second day of testing I observed that the 
cat litter did not do so well as the day before because it was damp and it formed 
clumps. The sand with burlap absorbed better than yesterday because it was dry. The 
soil did not do so well as the day before. When we tested the soil it made the water 
yellowish. But overall the materials did well. Since the sand with burlap and the cat 
litter with burlap and cotton was damp and turned into clumps, I replaced the cat litter 
and sand for each day of testing. For the cat litter I replaced the cotton and burlap 
bags. For the sand I only replaced the burlap bag. On the third and last day of testing I 
observed that each of the materials absorbed more, at least once. I averaged out each 
of the three days of testing. I observed that the mulch and soil absorbed the least 
amount of water. Therefore not a good choice to prevent flooding. 



Control Variable: The control is the amount of water poured each 
time (2l).

Variables/Controls
Independent Variables: The independent variables are the 
absorbent matter and the type of bag. 

Dependent Variable: The dependent variable is the amount of 
water collected.



Conclusion 
In conclusion, my hypothesis was inconclusive because the burlap bag 

with sand was not the overall best combined material and bag. The best 
material that proved to be the most absorbent was the sand inside the cotton 
bag. During the experiment the sand consistently blocked/absorbed the most 
water as it traveled down the flood table. The sand was the clear winner in both 
types of bags, only allowing 0.967 L of water through the burlap bag and 0.45 L 
of water through the cotton bag. The cotton outperformed the burlap because 
the burlap was not as tightly woven as the cotton. The least effective material in 
absorbing the water was the mulch, allowing 1.79 L of water through the burlap 
bag and 1.40 L of water through the cotton bag. An interesting future study of 
testing absorbent material would be combining cat litter and sand to see if they 
are especially effective in absorbing water together. I would also like to place 
several bags in a row to see if collectively they would stop the run-off. 
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