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Of all the places in the world, Moreno Valley College has 
the privilege of seeing the beautiful Cliff Swallows nest as 
they migrate from places as far as South America. 
It is necessary to study the soil they use for their nests, and 
the sprinkler water that they usually drink to help determine 
if the area supports a healthy environment for these Cliff 
Swallows and to see why they decide to choose the college 
for the nesting grounds. The purpose of these experiments is 
to collect data to find correlations and it serves well for 
preparing students for research too.
We tested the water and soil for the concentration of Iron 
(III) ions using the equilibrium equation: Fe3+(aq) + SCN− 
(aq) ⇔ FeSCN2+(aq) in 0.050M(HNO3). Our chemistry 
1AH class did this using Colorimetry and making a Beer’s 
Law Plot to find the Iron ion concentration. For Chemistry 
1BH, we tested the soil and water for the same thing, but this 
time using the equilibrium constant Kc (found in a previous 
controlled experiment) and by Initial, Change, and 
Equilibrium (I.C.E) charts. Soon, we’ll be able to determine 
the impact it has on their health so we can make 
improvements or continue keeping a watchful eye. The Cliff 
Swallows seem to be coming later and later every year so 
we’re also trying to see if the dirt and sprinkler water have 
something to do with it. 

Abstract

Every Spring, Cliff Swallows (petrochelidon 
pyrrhonota) come from afar to the Moreno Valley 
College(MVC) to nest. The college received a grant 
to research these swallows. The undergraduate 
research project is called Flying with Swallows 
(FWS). The grant allowed us to perform this 
experiment, and we have both Chemistry Honors 
classes to compare data with.  Development of 
laboratory method for accurate and precise 
determination of concentration of Fe(III) ions in the 
water and soil samples.

Introduction

0.050MHNO3, and 6.5mL of 0.050M HNO3 in a test 
tube and equilibrated it for 30 minutes. We then set 
up a spectrophotometer and used a water sample 
as the blank. 
From a previous Chemistry 1BH experiment, a 
Beer’s law plot (Shown Right on Figure 4) was 
used to determine the average equilibrium 
concentration of FeSCN2+. 
Kc=1.4x10^-4 had been determined under same 
temperature conditions. This was used to 
calculate the Iron (lll) concentration in the original 
sample accounting for dilutions. Initial Change 
and Equilibrium charts (I.C.E) were used. 

Materials & Methods

Your text would go here.

Results Continued 
This method using equipment found in most 

general chemistry labs was found to be effective for 
samples above 4x10^-5 molar of FeSCN2+. 
Anything below that concentration wasn’t 
detectable. Future samples could be concentrated 
by evaportaion before testing.

Since the data suggests that the levels of Iron (lll) 
ion is low, we can conclude that the sprinkler water 
isn’t a health risk to the Swallows. Further trials and 
data will be collected to see if the concentration of 
Iron (lll) changes. In the future, soil and nest 
samples will be tested.

In the near future, we hope to determine the 
swallows preference in water so that we can 
maintain it, and hopefully the Swallows continue 
nesting at our college. 

The long term goal is to see if we can draw any 
conclusions as to why the Swallows show up later 
every year and is there a correlation with the 
concentration in metal ions in the water they drink.
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Results 

Figure 4: Graph shows the Beer’s Law plot based off 
the standard from a previous experiment calculated at 
455nm(lambda max).The standarization allowed us to 
compare a known Iron (lll) concentration with the 
sprinkler water’s and perform I.C.E charts too. The 
MVC water was below 0.100Abs. Data suggest that 
we’ll need try an evaporative method for lower 
concentration samples like the MVC sprinkler water.

Figure 1: (Left) Nest #5 
was obtained on 
January 25, 2016 in 
the Library Downstairs 
South East Corner 
location of...

Figure 1: (Left) Swallows inside the nest. Figure 2: (Above) Shows the 
MVC sprinklers, water source for Swallows.

Figure 3: (Above) Results of nests status for 
2015 in Moreno Valley College. Both results are 
provided by ESRI’s ArcGIS’s software. The 
legend for both maps’ nest status is provided 
on the right.

Figure 5: (Left) Nest #4 was 
obtained on January 25, 
2016 in the Student 
Services Downstairs middle 
location of MVC. The 
content of the nest includes; 
parasitic fecal matter 
covering only the exterior of 
the nest, no bird fecal 
matter on interior, has two 
different mud types, and has 
notable amount of insect 
shell remains. The thickness 
this nest is 2.70cm with a 
thinness of 0.79 cm.

Figure 5 and 6: (Above) experimental supplies  and (right) The left 
test tube is our blank and the test tube on the right is our 
standardized sample. The test tube containing MVC water was 
indistinguishable from the blank.

For the General Chemistry course, the method for 
determining the Iron (lll) concentration was Colorimetry 
of [Fe(SCN)]2+ and Beer’s Law Plot. 5.0mL of 1M Nitric 
Acid and filled to the mark with the water sample in a 
100mL volumetric flask. Placed 2.0mL of the acidified 
water sample, 1.5mL of 0.00500M KSCN in 

Materials & Methods Continued

Figures 2 and 3 indicate the location 
of cliff swallows on the MVC campus. 

Figure 3: A standard solution of 0.00025M Fe+3 was 
used to assess the method. The average deviation of 
Iron (lll) concentration was 0.00019M +/- 0.000078M. 
The method and procedure went well even though we 
were limited to significant figures due to equipment.

Figure 7: (Left) Nest #7 
was obtained on 
January 25, 2016 in 
the Student Services 
Downstairs NE Corner 
location of MVC. The 
content of the nest 
includes; large amount 
of parasitic fecal matter 
covering only the 
exterior of the nest, has 
two different mud 
types, and has notably 
large amount of insect 
shell remains. The 
thickness this nest is 
2.40cm with a thinness 
of 0.70 cm.


