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Abstract 

The topic of this project dealt with the effects of common household products such as Bleach, 

Laundry Detergent, Liquid Fertilizer, and Dish Soap that could be carried into aquatic 

ecosystems through surface runoff. This experiment tackled the issue of the extent to which these 

products may cause eutrophication and algal blooms in aquatic ecosystems due to their nutrient 

content and other potentially harmful pollutants. Though many studies have proven that 

household products cause algal blooms, not many have specified which ones do the most damage 

in comparison to others. This experiment tackled the research plan by comparing the algal 

growth in freshwater after mixing in four different in specific types of common household 

products that were proven to cause eutrophication. The algae’s growth was recorded using a 

secchi disk every three days to determine how many cm down it was visible. Results from the 

conducted experiment prove that nutrients in standard dish-soap cause the most algal bloom in 

comparison to bleach, liquid fertilizer, and laundry detergent. Overall, most of the other products 

increased agal biomass, even if it was a small amount. The difference of secchi readings in cm 

from Day 1 of growth to Day 21; Bleach 2cm, Laundry Detergent 2.5cm, Dish-soap 8cm, Liquid 

Fertilizer 2.5cm, and control 2.5cm. The information derived from this experiment provides a 

better understanding of what household products are most harmful to the environment. This 

knowledge can go towards building awareness and preventing further damage of freshwater 

aquatic ecosystems due to nutrient build up.  
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Research Question 

How do common household Products effect population size of Arthrospira platensis (spirulina 

algae)? 

 

Variables 

In this project the independent variable was the household product being used, specifically all-

purpose liquid plant fertilizer, dish soap, laundry detergent, and the control group. The dependent 

variable was the population size of Arthrospira platensis measured with a secchi disk is cm. The 

control variable in this experiment was the initial amount of algae/nutrients in water, room 

temperature, and amount of water in each container.  

 

Background Research 

Algae is one of the most important photosynthetic organisms on the planet. Additionally, 

overabundance of algae can leave little nutrients for other organisms creating a domino effect 

down the food chain. It is critical to understand all aspects of algae. Understanding how algae is 
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affected by different environmental factors can allow one to learn more about water ecosystems 

as a whole. This project is centered around is how eutrophication and runoff affect algae 

populations, and how human behavior plays a role. Eutrophication the term for harmful blooms 

of algae which is caused by excessive nutrient loads. These extra nutrients reach waters from 

runoff containing things such as fertilizer or both household and harsh chemicals, and then 

causes algal blooms (Piggot 1). The algae consume all the nutrients, takes over the space, blocks 

sunlight, and requires oxygen to decompose, all of which causes other organisms to die out 

(Viana 1). In “Multiple Stressors in Agricultural Streams: A Mesocosm Study of Interactions 

among Raised Water Temperature, Sediment Addition and Nutrient Enrichment” by JJ Piggott, 

research was done on how algal populations increased with higher temperature, nutrient levels, 

and sediment levels. Their results show that nutrient enrichment affected 44% of all 41 biological 

response variables. Nutrient addition increased algal biomass by 1/3 and did not increase organic 

decay rates (Piggot 3). This demonstrates that the excess nutrients boosted the variables allowing 

an agal bloom to occur. While agal mass increased, decay rates remained the same, meaning 

there was more algae being produced than breaking down (Piggot 5). The research also discusses 

how other factors like temperature can affect algae populations and water levels.  

A real-life example of this was shown in research done on 13 drainage basins, of the River 

Drweca between November of 2008, and October of 2009. In the research, titled "Concentration 

changeability of phosphorus, calcium and magnesium in selected partial drainage basins of the 

River Drwęca,”  Bozena Pius observes how run off and seasonal dynamics affect the levels of 

phosphorus compounds, magnesium, and calcium that get into the water (178). The results from 

the experiments showed that there was more phosphorus catchment in the winter rather than the 

summer (Pius 180). The research showed how phosphorus reaches the drainage basins/ rivers 
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through various factors like monthly flow and land structure. Lastly, it concluded that the most 

major factor of catchment is hydrological conditions (Drweca182). Normal levels of phosphorus 

compounds, magnesium, and calcium are needed in the drainage basins, but too much is what 

causes the issues (Drweca 182). The information from their experiments can confirm the fact that 

other variables come into play when dealing with nutrient build up. This lets us know as we do 

our experiment that we should be aware of these contributing factors. One may ask what the how 

severe algal blooms really are. Well, research done by Viana Tatiana V., and the other authors 

of” Massive Blooms of Chattonella subsalsa Biecheler (Raphidophyceae) in a Hypereutrophic, 

Tropical Estuary—Guanabara Bay, Brazil”, breaks down a study done in extremely 

eutrophicated waters of Brazil, from February 2014- January 2018. From the 37 samples 

collected in high nutrient, shallow waters, it was determined that the samples had intermediate 

salinity, and low water transparency (Viana). This was the direct effect of runoff and in their 

research, they were able to state a multitude of other contributing variables such as climate 

change. Their experiment and writings show how severe agal blooms can be, and how the runoff 

causing these blooms is fueled from pollution and climate change (Viana).  

What is the root problem that causes eutrophication and what information is vital to 

prevent it? “Life Cycle Assessment of Households in Santiago, Chile: Environmental Hotspots 

and Policy Analysis" by Eccher Lopez looks into how higher incomes for households leads to 

increased global warming, fine particular matter, terrestrial acidification, freshwater 

eutrophication, fresh water ecotoxicity, mineral resource scarcity, and food resource scarcity 

because of higher resource use (Lopez). The root of harmful algal blooms can be traced back to 

human consumption. Additionally, they found that transportation, food consumption, and higher 

water use increased freshwater eutrophication and ecotoxicity the most (Lopez). Human 
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conception can directly link to most of the contributing factors to eutrophication. As humans not 

only can we attempt to prevent this damage, but we can predict it. Junakova N. and Balintova M. 

wrote “Predicting Nutrient Loads in Chosen Catchment” Chemical Engineering Transactions, to 

inform readers that land use around a water source will impact the algal content of the water. 

Run off catchment from soil brought an abundance of phosphorus and nitrogen (Junakova). 

Knowing what specific point sources and nutrients are to blame for excess nutrient loads/ algal 

blooms can help humans understand what part they can play in preventing it.  

This Research is important as individual change in product use amongst many people 

could reduce eutrophication on a wider scale (Lopez). Because eutrophication is so harmful to 

aquatic ecosystems a reduction is substances that cause it would lead to healthier environment 

(Junakova). If the effect of common household products of algae populations is unknown, then 

people who wish to create a healthier environment and lead a more sustainable lifestyle would 

not know which products would harm aquatic ecosystems. Additionally, knowledge of harmful 

household products would assist movements if regulations and bans were to be put in place to 

reduce eutrophication (Pius). It should also be noted that because water ecosystems provide 

drinking water, food, regulating services, and recreation preservation is particularly important.  

Because of these things testing common substances is important to preserving aquatic 

ecosystems and then benefits that come along with them. 

A potential social impact of this research could be a reduction in the occurrence of 

eutrophication. Because consumers could make better choices and governments could put 

specific bans in place, this reach could lead to healthier aquatic ecosystems and stable algal 

populations (Pius). Heathier aquatic ecosystems would have a plethora of benefits. It would 

allow water to stay cleaner for drinking and would keep fish and other organism healthy and 
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available for human consumption (Viana). From and economic standpoint reduced 

eutrophication could increase revenue from national parks with water as large algae populations 

are repelling on many, and from the sale of fishing licenses. As a whole this the knowledge of 

these substances’ effect of algae could have significant social impacts reaching farther than one 

might originally think. 

 

Materials List 

1. 40 liters of water divided evenly among the containers as the base for the algae growth.  
2. 10 labeled plastic containers to hold the samples  

3. 200 mL of from arthrospira platensis algae by Algae Research Supply as the source of 

algae in every sample.   

4. 50mL of nutrient media by Algae Research Supply as the initial growth agent to start the 

first weeklong process of growing the algae.   
5. 50mL of All Free and Clear Laundry detergent measured with a graduated cylinder, and 

used as nutrients in 2 samples  
6. 50mL Dawn Ultra dish soap measured with a graduated cylinder, and used as nutrients in 

2 samples  
7. 50mL Miracle-Grow liquid all-purpose plant food measured with a graduated cylinder, 

and used as nutrients in 2 samples  
8. 50mL of Clorox performance bleach measured with a graduated cylinder, and used as 

nutrients in 2 samples  

9. 2 Secchi disks to take data from the samples on the algae growth in cm.   

10. 2 graduated cylinders to measure out the household products and the initial growth agent 

to use the in the algae samples.   

 

Procedures:   

1. Ten containers were labeled as following: bleach #1, bleach #2, fertilizer #1, fertilizer #2, 

laundry detergent #1, laundry detergent #2, dish soap #1, dish soap #2, control #1, and 

control #2.  
2. All containers were filled with two liters of fresh water.  

3. 20 mL of Algae culture (by Algae Research Supply) and .1 oz of nutrient media (by 

Algae Research Supply) was added to the containers and left to grow for one-week prior 

to adding the household products.   



   
 

  8 
 

4. A secchi disk readings (which was done by taking the amount of cm into the water the 

disk was when it could no longer be seen and the amount of cm deep the disk was when it 

could be seen again and averaging them to get the reading) were taken of all 10 samples 

and recorded on a data table.   
5. 5mL of Clorox performance bleach was added container Bleach #1 and #2, 5mL of All 

Free and Clear Laundry detergent was added to containers Detergent #1 and #2, 5mL of 

Dawn Ultra dish soap was added to containers Dish Soap#1 and #2, and 5mL of Miracle-

Grow liquid all-purpose plant food fertilizer was added to container Liquid fertilizer #1 

and #2. Nothing was added to control #1 and control #2.  
6. For three weeks every two days secchi dish readings were taken and recorded in the same 

data table as before.   
7. Data from the three-week experiment was plugged into a Bar Graph and compared the 

difference of cm from Day 1 and Day 21 of growth. 

 

 

 

Data Analysis 

Data Table for Secchi Readings: 

 Day 1 Day 3 Day 6 Day 9 Day 12 Day 15 Day 18 Day 21 

Average Bleach 12 12 12 12 11 10 9.5 9 

Average Landry Detergent  12 11 12 12 11 11 10.5 9.5 

Average Dish Soap 12 6 5.5 5 4.5 4 4 4 

Average Fertilizer  12 12 11 11 10.5 10.5 10 9.5 

Average Control 12 12 12 12 11.5 11.5 10.5 9.5 

 

 

Data Table Secchi Reading Difference: 

 Bleach Landry Detergent Dish Soap Fertilizer Control 

Day 1 0 0 0 0 0 

Day 3 0 1 6 0 0 

Day 6 0 0 7.5 1 0 

Day 9 0 0 7 1 0 

Day 12 1 1 7.5 1.5 0.5 

Day 15 2 1 8 1.5 0.5 

Day 18 2.5 1.5 8 2 1.5 
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Day 21 2 2.5 8 2.5 2.5 

 

Secchi Reading Difference Graph: 

 

On average there was a mild increase in secchi reading difference in cm for all variables. For bleach, secchi disk reading di fference began to fall after day  

18. For Dish soap there was a dramatic increase in algal biomass in day 3. Overall, the control had the least amount of difference with fertilizer and 

laundry detergent not far behind. 

 

Secchi Disk Reading (cm) vs. Day (Control) 

 

To measure algal biomass a secchi disk can be used. A secchi disk measures turbidity (and therefore the amount of algae in the water). The disk in 

lowered into water and the amount of cm down it is when it cannot longer be seen is its secchi reading. The lower the secchi reading is the more 

turbidity in the water. Therefore, the greater the change in cm from the starting reading (12 cm) the more algae. For the control there as number of days 

increased the secchi reading stayed the same until day 12 when algae increased each day. 
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Secchi Disk Reading (cm) vs. Day (Bleach) 

 

For Bleach, as number of days increased, secchi reading stayed the same until day 12 where it increase. The peak was on day 18. 

 

Secchi Disk Reading (cm) vs. Day (Laundry Detergent) 

 

For laundry Detergent, as number of days increased, difference in secchi disk reading was zero before it increased on day 12. On day 3 there was an increase in secchi reading 

difference. 

 

Secchi Disk Reading (cm) vs. Day (Dish Soap) 
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For Dish Soap, as number of days increased secchi reading difference slightly increase. There was a spike between day 1 and day 3. 

 

Secchi Disk Reading (cm) vs. Day (Fertilizer) 

 

For Fertilizer, as number of days increased, secchi reading difference increased with a spike between day 3 and day 6. 

 

When the common household products tested were put in water with algae, they may 

increase algal biomass as measured in difference of secchi disk reading in cm. The control 

variable saw little change until day 12 when it increased to a 0.5cm difference, on day 21 there 

was a 2.5cm difference. With fertilizer there was a more rapid increase with a 1cm difference on 

day 6, and a steady increase with a 2.5 cm difference on day 21. For Fertilizer, as number of days 

increased, secchi reading difference increased with a spike between day 3 and day 6. For laundry 

detergent, as number of days increased, difference in secchi disk reading was zero before it 
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increased on day 12. On day 3 there was an increase in secchi reading difference. For Bleach, as 

the number of days increased, secchi reading stayed the same until day 12 where it increased. 

The peak was on day 18. For Dish Soap, as number of days increased secchi reading difference 

increased. There was a spike between day 1 and day 3. Additionally for dish soap there appeared 

to be a plateau on day 15 to day 21. Overall, fertilizer and laundry detergent did not appear to 

have a significant impact on algal biomass based on the control and bleach only had a slight 

increase on biomass. However, dish soap appeared to have a significant impact on algal biomass 

with an increase in secchi disk reading.  

Some potential flaws in the experiment include: 1. The secchi disk reading was taken by 

hand leaving room for human error, 2. The color of the different household products could have 

affected the turbidity but not necessarily the algal biomass, and 3. Artificial growing lights could 

have provided a more equal and steady amount of light for the algae. Additionally, using a 

nitrogen fixing algae as apposed to non-nitrogen fixing arthrospira platensis may have caused 

different results. 

Some more effective ways to take data on algal growth are by spectrophotometer, flow 

cytometer, cell counting, and direct biomass dry weight. These methods could have been used 

for more precise data collection with more access to equipment.  

   

Conclusion 

From the data it can be concluded that fertilizer and laundry detergent in this amount may have 

little to no effect on algal biomass, bleach may slightly increase algal biomass, and that dish soap 

significantly increases algal biomass. This is supported by the amount of centimeters change 

from the initial secchi reading to the secchi reading on the final day because the greater the 

difference in cm the greater the algal biomass. Because the average difference in centimeters of 

the control variable was equal to that of laundry detergent and fertilizer it can be determined that 

they did not significantly impact the biomass. However, it is worth noting that fertilizer and 

laundry detergent experienced a more rapid growth than the control. Bleach more rapidly 

increased when compared to the control and had a greater algal biomass in the end meaning that 

bleach may have slightly increased biomass. Lastly, dish soap has a much more rapid increase 

and a much higher difference in initial secchi reading to last secchi reading when compared to 

the control, meaning that it had the most significant impact on the amount of algae. A potential 

explanation for the unexpected outcomes from the experiment could be the concentration of 

salts, especially sodium chloride, in each product. While the nitrogen and phosphorus in other 

products were predicted to cause the most growth there was potentially not a high enough 

amount of them in the experiment to outweigh bleach and dish soaps salt content. This could be 

applied to the real world by making people aware of potential consequences of the products they 

use along with creating restrictions on the use and production of products linked with increased 

algal biomass. 
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Ideas for Future Research 

One way that this could be built upon is to research how quantity of household product effects 

algal biomass. Another would be to research how different styles and brands of household 

products affect algal biomass. Additionally, it would be interesting to study how household 

products affect algal biomass over a longer period of time since the most significant change was 

later in in the experiment.  
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