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Background

The Animas River flows from Colorado, through New Mexico and finally
empties into Lake Powell on the Utah/Arizona border. In 2015, Gold King
Mine EPA workers breached a barrier wall and spilled polluted, concentrated
mining water into the river. Beside the water appearing cloudy and orange, it
including arsenic, lead, barium and mercury, among other heavy metals. These
particular minerals and heavy metals can cause health defects, birth defects,
and result in shorter life spans for potentially any animal, plant or human that
consumes or has extended exposed to these elements.

Executive Summary

The Animas and San Juan Rivers were contaminated with lead and arsenic
due to the Gold King Mine. The spill spread approximately 375 miles long
from Silverton, Colorado, to Lake Powell in Arizona. Three million gallons
of contaminated water that contained lead, mercury and arsenic entered the
watershed rapidly. This was important because humans, livestock and crops
are located near these rivers and depend on the water for drinking water,
bathing, and watering crops, among other things.

Statement of Problem

The problem resulting from the Gold King Mine spill is that heavy metals and
other concentrated minerals rapidlydumped into the Animas River in
Colorado, traveled down the watershed, into New Mexico, and may have gone
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all of the way to Lake Powell. Currently, we do not know the long term effects
that this spill may have on humans and animals. We used a computational
model to help study the spill.

Description of Method

We used NetLogo 5.3.1 to model the spill

Validating the Model

We will run the model several times to validate the model. Presently, this is a
weak point that we would like to improve on in the future.

Results

We have learned as much as we could about how the spill affected
communities now and in the future. We were able to demonstrate how lead
can seep into the base of the riverbed.

Overview

Subcategory A: This model represents concentrated lead seeping into the
riverbed of the Animas River Watershed. The orange color represents
the lead seeping into the riverbed. The blue represents the riverbed of
the watershed. The riverbed ends up being saturated, therefore sending
lead farther down the watershed.

Subcategory B: We found a program that simulates waterflow in a
watershed. However our expertise was lacking in the ability to
superimpose the program onto GIS coordinates. We would like to
remedy this in the future.

Conclusion
We have learned alot in our Super Computing. We have learned about
the Gold King Mine Spill and basic coding. One of our favorite things we



learned was the minerals/metals that were spilled into the
watershed/riverbed

Signifacant Achievements

One of our most signifacnt achievements was learning how to code on
NetLogo. We also learned so much about The Gold King Mine Spill
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Screenshots:

to setup
clear-all
reset-ticks
create-turtles 1 [

end

pen-down]

to go
tick
ask turtles [

end

set heading (heading + (angle / 2) - (random angle))
forward 1



Code:

globals [
current-row
total-oil

]

to setup
clear-all
set total-oil @

ask patches [
reset-color

]

i3 set up top row
set current-row patches with [pycor = max-pycor]
ask current-row [
if pxcor mod 2 = 1
[ set peolor red ]

reset-ticks
end

to reset-color
ifelse (pxcor + pycor) mod 2 = 1
[ set pcolor blue ]
[ set pcolor blue ]
end

to
if not any? current-row with [peolor = red]
[ stop ]
percolate
wrap-oil
tick
end

ask current-row with [pcolor = red] [

ask patches at-points [[-1 -1] [1 -1]]
[ if (pcolor = blue) and Crandom-float 108 < 7@)
[ set pcolor red ] ]
set pcoelor orange
set total-oil total-oil + 1

set current-row patch-set [patch-at @ -1] of current-row
end

to wrap-oil
if [pycor = min-pycor] of one-of current-row
C
ask current-row [
ask (patch-at @ -1)
[ set pcolor [pcolor] of myself ]

ask patches with [ pycor < max-pycor ] [
reset-color

]

set current-row patch-set [patch-at @ -1] of current-row

]

end
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