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Presentation Overview

 What happened? 

 UDWQ’s response

 Immediate effects on 

Utah’s waters

 Long-term monitoring 

and legacy effects



Acid Mine Drainage

Image source: High Country News



Gold King Mine - 1923



Anatomy of Gold King Mine





Gold King Mine Release in 2015



Gold King Mine Release in 2015



Gold King Mine Release in 2015



Gold King Mine Release in 2015

https://www.youtube.com/watch?v=Gv4ih-hiXno
https://www.youtube.com/watch?v=Gv4ih-hiXno


Independent Evaluation

 Release was due to series of events 

spanning decades

 Final events that led to blowout due to

 Inadequately designed closure of portal in 

2009

 Misinterpretation of the groundwater conditions 

in 2015



Treatment Ponds



Aug 5: Gold 
King Mine 

Release into 
Cement 
Creek

Aug 6: EPA 
notifies Utah 
DEQ of a 1 

million gallon 
spill

Aug 7: UDWQ 
prepares 

monitoring plan; 
responds to 

media requests

Aug 7: BOR 
increases 
release of 
water from 

Navajo Dam to 
dilute spill in 

San Juan River

Aug 8: DWQ 
crews collect 
pre-plume 

samples; EPA 
modifies release 

estimate to 3 
million gallons

Aug 9: DWQ 
crew collects 

samples every 
3 hours in 
attempt to 

catch leading 
edge of plume

Aug 10: 
Samples 

collected at 4 
sites and 

driven to SLC 
for analysis

Aug 11: 
Navajo 
Nation 

declares state 
of emergency 
and issue “do 

not use” 
order for 

drinking and 
stock water.

Aug 14: 
UDAF 

gives all 
clear for 

stock 
watering

Aug 19 –
Analysis 

of 
immediat
e effects 
released

Governor 
Herbert 
declares 
state of 

emergenc
y

Aug 12 – Aug 
24: Daily 

coordination 
with DOH, 

DEM, DDW, 
DWR, DAF, 
EPA, Navajo 

Nation. 

Gold King Mine Timeline





San Juan River Flow at Shiprock



DWQ Sampling Sites



UDWQ Monitoring

 Aug 11 – Aug 21: Daily water 

quality samples collected and 

delivered to SLC. 

 Data turnaround time to public in 24 

to 36 hours.

 Sediment samples: Pre- and post-

plume

 Aug 24 – October 24: Weekly 

samples for water quality, 

sediment, and macroinvertebrates



Analysis of Initial Water Quality Data

 Comparison of water quality data to screening values

 Drinking water

 Recreation

 Agricultural

 Aquatic Life

 Estimating plume arrival time

 Plume signature in Utah (dissolved metals)

 Evaluation of factors interfering with total metals 

signature



Water Quality Screening



Finished Drinking Water



Domestic Source Water



Agricultural Water Uses



Aquatic Life Uses



Expected Plume Signature in Utah

 Majority of metals released in the Gold King Mine

 High concentrations in mine release relative to 

historic concentrations in the lower San Juan River

 High concentrations remain when plume entered San 

Juan River



Total Metals (μg/L)

Cement Creek 

August 5

Max Value at 

Utah State Line

Human Health 

Screening Values

Iron 9,930,000 54,800 14,000

Aluminum 945,000 77,000 10,000

Magnesium 279,000

Lead 179,000 185 15

Zinc 44,000 897 3,000

Copper 36,700 106 100

Arsenic 8,230 20.2 3

Silver 1,100 1.3 50

Chromium 706 29.9 60

Cobalt 384 39.8 100

Cadmium 165 1.4 5



Dissolved Metals (μg/L)

Cement Creek 

August 5

Max Value at 

Utah State Line

Aquatic Life 

Chronic Criteria

Iron 49,000 1,520 1,000

Aluminum 91,900 3,290 87

Magnesium 36,500

Lead 150 0.46 2.5

Zinc 26,800 21.9 120

Copper 10,400 3.86 9

Arsenic 5 1.72 150

Silver 5 0.19

Chromium 10 ND 11(VI)

Cobalt 204 0.49

Cadmium 98.3 ND 0.25



Dissolved Aluminum



Dissolved Iron



Storm Influence – mask signature of plume



San Juan River – post storm



Total Zinc



Sediment transport



Copper in Sediment
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Pre- and Post-Plume Copper Concentrations

Pre-plume (Aug 8)

Post-plume 1 (Aug 15)
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Health based concentration: 500 mg/kg

Aquatic Life screening values: 16 – 30 mg/kg



Lead in Sediment

Health based concentration: 400 mg/kg

Aquatic Life screening value: 37 mg/kg
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Sediment Screening



Long-term effects on Utah’s waters

 San Juan Arm, Lake 

Powell

 Depositional area for historic 

and current mine releases in 

San Juan system

 Historic releases:

 Estimated release of 8.6 

million tons of tailings 

discharged to river system 

over life of the mines

 1974 – 116,000 tons

 1978 - 500 million gallon 

release





Legacy Influence of Silverton Mines
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Cumulative Releases Over a Decade
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Ongoing Seepage from Silverton mines



Long-term Assessment

 Remaining Questions

 How much mine waste has been deposited into the San Juan Delta of 

Lake Powell since 2002? Since 1970s?

 Does this legacy of mine waste have an effect on aquatic life in Lake 

Powell?

 Mitigating Factors:

 Underlying chemistry cause metals to settle and attach to particles

 Mine waste water released constitutes less than 1% of the daily flow in 

the San Juan River during August event

 San Juan River carries large amounts of sediment downstream, which 

should help bury metals in Lake Powell



EPA Long-term Monitoring Plan



EPA Proposed Long-term Monitoring Plan



Sediment records from Lake Powell



BOR Recommendations

 Actions leading to blowout are not 

unique or isolated

 Inconsistent standards of practice among 

agencies

 Guidance includes little attention to engineering 

complexity of abandoned mines

 Regulations that govern similar situations 

(SMCRA; dam safety) do not apply to 

abandoned hardrock mines

 Nearly 100,000 abandoned hardrock mines 

in Western US



Abandoned Mines in Western US

State Number of Abandoned 

Hardrock Mines

Arizona 24,183

California 17,748

Utah 10,697

Nevada 10,613

Oregon 5,827

Colorado 5,105

Montana 4,915

New Mexico 3,989

Wyoming 2,336

Washington 1,956

Data source: Abandoned Mine Lands Portal (www.abandonedmines.gov)



Abandoned Mine Management in Utah

 Multiagency management

 USFS

 BLM

 EPA (CERCLA)

 Division of Oil, Gas, and Mining

 Division of Water Quality

 Identify streams impacted by 

abandoned mines through biannual 

assessment process

 Implement BMPs for safety and to 

reduce discharge to streams

 Treatment of contaminants

 Removal of mine waste

 Isolation from water

 Diversion



Summary

 Immediate effects of Gold King Mine release on Utah’s waters 

were not significant

 Evidence of the plume was seen in dissolved metals

 Long-term questions remain regarding legacy effects of mine 

waste in San Juan delta of Lake Powell

 Utah will lead study to evaluate this question with EPA funding

 Abandoned mines continue to threaten water quality around the 

west

 Coordination between state agencies in response to spill was 

excellent

 Opportunity to raise awareness about water quality issues in 

Utah



More Information
deq.utah.gov/Topics/Water/goldkingmine/


