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Why is Lincoln Creek being Studied? 

ÅFish Kill Observed in Grizzly 

Reservoir August 2021

ÅSampling revealed high amounts of 

copper originating near the Ruby 

Mine

ÅThese findings prompted Colorado 

Parks and Wildlife to contact the 

EPA 



Why is Lincoln Creek being Studied? 

ÅThe EPA organized and 

funded two sampling efforts in 

July and September of 2022 

ÅA Combined Assessment 

Report (CAR) was produced in 

November of 2023 



Primary Findings of the EPAôs CAR

ǒ Two primary sources of metal 

loading exist:

ƺ Ruby Mine Adits and Legacy 

Mining Activity (~ 2% of the 

copper)

ƺ The Mineralized Tributary, 

downstream of Ruby Mine 

(~98% of the copper)
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ǒ Unique chemical signatures:
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Because the majority of contamination is natural, EPA does not have the authority to 

conduct clean-up actions 



This issue is now in the hands of the 

Lincoln Creek Workgroup

Twin Lakes 

Reservoir & 

Canal Company



How did CU-INSTAAR get involved? 

March 2024 - Our group became aware of a need for additional research efforts

May 2024 - Funding of our efforts was provided by Pitkin County Healthy Rivers

June 2024 - First CU sampling trip alongside Pitkin County EH, RFC, and USFS



What are we studying and why? 

ÅMany entities in the Lincoln 

Creek Workgroup are studying 

the metals within Lincoln Creek. 

Each has their own distinct 

interests and responsibilities

ÅCU Team is focused on studying 

Rare Earth Elements, Major 

Cations, and Trace Metals 



Major Cations and Trace Metals 



Major Cations and Trace Metals 

Å Pyrite weathering inherently adds 

sulfuric acid to natural waters

 

Å Acid leaches trace metals from rocks

ÅNegative effects on aquatic biota 

Å Irritating fish gills could lead to 

suffocation 

Å Precipitating metal oxides can 

smother aquatic plants and algae

CPW Monitoring 

probe 6/26/24



Rare Earth Elements 



Rare Earth Elements 

ÅValuable to humans due to 

their unique electrical 

properties

ÅUsed heavily in computer 

manufacturing 

https://massivesci.com/articles/rare-earth-elements-metals-not-really-that-rare/
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Rare Earth Elements 

ÅñRareò Earth Elements is a bit 

of a misnomer

ÅRelatively high crustal 

abundance 

ÅDifficult to mine and many 

waste products created



Rare Earth Elements 

Å The U.S. is becoming increasingly 

dependent on REEs

ÅChina is currently the largest supplier of 

REEs

ÅWith shifting geopolitical landscapes, there 

is an interest in finding novel domestic 

sources of Rare Earth Elements 



Rare Earth Elements 

Å Acid Mine Drainage tributaries in the 

Colorado Mineral Belt are known to input 

REEs into aquatic systems 

Å A novel source?

Å Scientists across the U.S. are researching 

extraction methods to collect REEs from 

water

Å To extract aquatic REEs we must also 

identify where they can be found 

ÅNo water quality standards for REEs for 

public health or aquatic life 

Aspen



CUôs research goals 

1. How abundant are REEs in Lincoln Creek?

ÅFluctuate seasonally?

2. What is the fate of REEôs in Lincoln Creek? 

ÅAssimilated by the aquatic biota?

ÅAdsorbing to sediment?

ÅPrecipitating out of the aquatic system as a solid?

3. How do REEs interact with Major Cations and Trace Metals?



How will we answer these questions?

ÅCollect samples for one season 

ÅWater 

ÅPrecipitated flocculent scrapings 

ÅBenthic Macroinvertebrate (BMI) 

Collection 

ÅSediment core samples 

ÅAnalyze samples 

ÅIon Coupled Plasma Mass 

Spectrometry - concentration 

ÅMicrowave Digest BMIs - biota 

assimilation 

Åsediment core - adsorption
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Sample collection was completed 

June ï October 2024 




