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natomy of Gold King Mine
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https://www.youtube.com/watch?v=Gv4ih-hiXno
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Utah Monitoring Response Objectives

—

o Protect Public Health

O Address real and perceived public health threats
O Timely data (24 — 36 hour turnarounds)
O Appropriate screening values

o Protect Environment

0 Chronic effects on aquatic life associated with legacy
metals loading in system

0 Comparison to water quality standards

0 Appropriate background comparison (Pre- and post-plume
data)

Q Division of Water Quality
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UDEQ Sampling Sites
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Dissolved Aluminum
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ater Quality Screening

Trtah Wi Standards (Rpie-2-14) far San
Juan Biver Uses [ il yed Apricul tural Screening val nes | Dissolved Metals])
mietals] Recreational
r . Servening Values Torm
[nu;.iﬁq iuyﬁﬁr :w-:nm [a;gril.-:'l.mm: L T l;'ﬂmmﬁnn Short-Term
[i-hewr] | water tish) ves aler (ug/L) | o vers ugrL) | Lrrigation Waters
Analyte CAL ¢ Units L4 dav] [MAS, 1972] (Mg L) [NAS, 1972] Analyte
Haidriegs - gl 180 magl (L&) Haidress
Aluminum T429.90.5( pgl il ar 520,767 5,008 (HAS) £.000 20,000 Abaminum
Anlimany TA40-36-0( o'l 244 Mo Data Ssailabla Mo Data &spilable | Mo Dala Sailacle  |Anlimony
Arsenic| Td40-38-2| gl 10 340 150 100 166 200 {NAS) 100 Z.000 Arsenic
Ranum| 7440.98-3] gl 1000 124 159 M Data Awailahla [n Data Aailahk i Data Availahl Harinr
Eeryllum 7440-81-7| ol o 1,242 Mo Data A=ailabls Mo Data As=aitable | Mo Dala Axaibable  [Berdliom
Cadrmium 744043 3| pol 10 i 0.25 0 G2 50 (MAS) 12 50 Cadmium
Caloum T440-70-2( o'l 00, 000 [Us) Mo Clata Swaitabk Mo Dala Asaikabl Calciam
Chromum T440-47-3 | pall =] B QT ST0OI T T4 100 410 1,000 {RAS) 120 1,000  Chicenium
Cobak Td40484| poll T.931 1,000 {KAS) 50 £.000 Cobah
Coppar) T440.60-8) ol 13 § 200 ] G0 (HAS) 20 £.0ni Copper
imit Mot Consigerad
ron T439-89-5| pol 1000 o BAT 582 Macassany (HAG) 5.000 20,000 Iran
Laad| 7438-621] gl 15 E5 25 100 q10 100 {HAS) 5000 10,000 |_aad
MMagresium 7433954 | gl 250,000 [LiAy Mo Dtz Asailable | Mo Dot fsailable [Magnesium
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Iangerese T433-96-5( Pl 31,040 Mecassany (HAS) 200 10,000 Mlanganese
Marcuny 439975 pal 2 Doz 1,242 10 (NAS) Mo Dt Avsailabl Mo Dt feailable [Merouny
Molyabderum (5-08-7 ) o'l 3,104 Mo Data Ssailabls 12 sl dolyabdenam
Hickel 7440-020| po'l AEE 62 17 480 Mo Data Asailable 200 Z.000 Mickel
Polassum Td40-22-4 | 'l Mo Dala Asailabls Mo Data Aspitable | Mo Dela Asailable  |Polassum
Sclenium TTE2492| gl 0 1.4 L5 1] 3104 50 MAS) 20 20 Solenium
Sikar T40-224 | il B 15 - 1EX Ho Dats Ssailabla Mo Dads &sailabl | Mo Dats Ssailabla [Sieer
Sodum| Td40.21.5] g 1,000,000 {LiA) o Data Availahl Mo Data Auailahl Sodium
25
Thalium| 7440.28-0) g 1 M Data Ssailahla [ Data deailahk M Data Lasailahl Thalium
Vanadum Ta40-62-2( gl 5,202 100 {HAS) 100 1.000 Wanadium
Zinc| T440 665 pal 120 120 217,788 25,000 [MAS) 2.000 10,000 Zirc
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Aquatic Life Uses

|No Exceedence | |Above Screening Level Prior to Plume Arrival Estimated Plume Arrival Post Plume Arrival
=
£ > £ £ £ E| S 5 £ £ £
2| s 121l 22| B 12l = lsllel=121215] &5 =2 =2[s|5) 5 (2[s
£ E | = £ 5 £ 2 s S s |2 s | g ° x & c | 2|32 = 5|2
E o El2 e s ® 2 3 o = g 5| 2] = 2 = s 2 @ o = c [N
= < << o o Q 5 Q g g = g g ®» (%} =4 ;
Utah Aquatic Life Use Criteria 1-hr] 750 340 2 570 13 | 1000 | 65 468 184 | 1.6 120
Utah Aquatic Life Use Criteria 4-day| 87 150 0.25 74 9 1000 | 25 0.01 52 46 120
Monitoring Collection mg/ mg/
Scation Site Description Date Collection Time ug/lL ug/L | ugfl Jugi | ug/l | ugiL | mg/L |ug/L ug/L ug/l | ugl | uglL L ug/L Jugl | ug/L | ug/L | mgiL | ugl | ug/lL L ug/L |ugiL |ug/L
8/8/2015 1:23:00 PM 47400] 0.524] 1.34] 222] 0.0369 ND. 51.5] ND 0.127] 2.24 95.8 NDJ 7.85] 2.94] ND 1.87 ND)! 2.96] 0.722 NDJ 32.2 ND| 4.86] 15.3
8/9/2015 12:02:00 PM 33900| 0.341) 0.628] 274 ND ND 50.6] ND 0.0817] 2.48 119 NDJ 6.86] 2.69] ND 2.01 ND 2.61]10563] 0.03] 285 NDJ| 1.76] 18.5
8/9/2015 3:05.00 PM 26700 NS NS| NS NS NS NS NS NS| NS NS NS| NS| NS| NS NS NS NS NS NS NS NS| NS| NS
8/9/2015 6:00:00 PM 24600 NS NS NS NS NS NS| NS NS| NS NS NS| NS| NS NS NS NS NS NS|  NS| NS NS| NS| NS
8/9/2015 9:02:00 PM 31000 0.347]0.946] 341] 0.0356 ND. 46] ND 0.139] 3.47 198) 0274 6.3]4.14] ND 1.94 ND! 2.38] 0.535 ND| 30 ND| 2.07] 15.4

8/10/2015 9:11.00 AM 39900| 0.458)0.994] 233 NDf ND 44 6] ND 0.0673] 3.21 103] 0.391] 6.01] 1.64] ND 203 ND 2511 0582] NDJ 341 ND| 1.74] 18.7

/10/2015 2:06:00 PM 43700] 0711 1.3] 220} 0.0905[ NDJ 442] ND 0407) 3.35 732] 104]1602]128] ND 1.92] 0.838 2.72]1 0.645] 0.06] 351 ND| 3.64] 18

/11/2015 8:50:00 AM 77000] 0.364) 1.72) 451] 0.102f NDJ 338] ND 0488] 485] 1520] 11]505] 19]002] 165 119 3] 0972 NDJ 437 ND| 38f19.1

£11/2015 1:17:00 PM 56900] 0.0516[ 1.33] 334 NDf ND| 417] ND 0.155] 3.03 366] 027]511) 51] ND] 158] ND] 291] 076] ND| 37 ND| 2.46[ 148

8/12/2015 9:50:00 AM 31100 0.586]0.879] 178 ND| ND 521] NDJ 0.0614] 2.39 ND] NDJ 7.2] NDJ ND: 147] ND 2.79] 0.782| 0.03] 30.3 ND| 19] 14.8

8/12/2015 2:04.00 PM 28500{ 0.548] 1.21] 151 NDf[ ND 47.9] ND 0.0478] 2.61 ND NDJ 6.97] 1.82] ND 148 ND 2.7410728| NDJ 27.3 ND| 2.87] 16.5

8/13/2015 10:01:00 AM 38700 0.158| 1.25] 213] 0.0299] ND 48.3] ND 0.122] 8.67 148] 0373 6.48] 3.16] ND 1.89 ND 2.87]0.858] NDJ 425 ND| 2.1] 219

8/14/2015 2:33.00 PM 44300|] 0421] 17)723]00382] ND| 534] ND 0.133] 3.86 NDJ NDJ661] 18] ND] 365] 314 366] 11] NDJ524]00385)411) ND

8/15/2015 12:04:00 PM 14200 0.445[ 1.36]65.2 ND| NDJ 528] ND 0.052] 1.35 ND| NDJ791] NDJ ND] 225] ND| 261]0608] NDJ259 ND| 2.61f ND

8/16/2015 9:15.00 AM 9500 1.12] 0.88] 179] 0.041 ND 538] ND ND| 2.91 ND]  NDJ 8.18] NDJ ND! 1.72] ND 2.54]1 0595( 0.19] 261 ND| 1.92] 12.6

8/18/2015 9:56.00 AM 3640| 0689 1.31] 148 ND| ND 575] NDJ 00869) 227 NDJ 0.287] 9.82] NDJ ND 174] ND 25]0585| 0.04]334 NDJ| 1.88] 12.3

San Juan R @ US160 Xing in 8/19/2015 9:30:00 AM 4070] 0682 1.34] 106 ND| ND 571 NDJ 00697] 17 ND]  NDJ 9.98] NDJ ND: 1721 ND 2.54] 0538 0.03] 341 ND| 1.91] 8.44
4854000 co 8/20/2015 9:44:00 AM 3650| 0.764] 1.32] 132 ND| ND 57] ND] 0.0772] 1.85 ND] NDJ 9.55] NDJ ND! 1.76] ND 24410631 0.1]33.8]0.0365) 1.93] 8.1
8/24/2015 3:10:00 PM 1760 0.273] 1.36] 624 ND| ND 50] ND 0.048] 2.18 ND]  NDJ 8.95] 1.92] ND. 1.56] 1.08 2.64]10538] NDJ 326 ND| 2.31] 5.49

8/25/2015 3:30.00 PM 1500 0.481] 142]63.4 ND| NDJ 47.8] ND ND| 2.11 ND]  NDJ 8.74] 1.88] ND:! 158] ND 2521 0578] NDJ 318 ND| 252] ND

8/26/2015 2:50:00 PM 1540 0.563| 1.47]70.5] 0.0621 ND] 475] ND 0308) 2.75 554] 0459] 8.82] 21.8] ND 1.57] 1.05 2.611 0622 0.07]32.2]0.0304) 3.29 8

8/27/2015 3:40:00 PM 117000] 0.335] 1.01] 121]0.0635] ND 659] ND 0383 33 605] 0527] 10.2] 114] ND 332] 2.04 4.58]10943] NDJ 49.2 ND| 3.41] 6.22

8/28/2015 4:25.00 PM 196000 0248] 555] 340 1.58] 0.261 594 12 9.01] 27.7] 16700 157] 10| 413] 0.04 145] 127 7.89] 0.821] 0.09] 89.6 0.18] 26.2| 72.8

9/23/2015 6:30:00 PM 5120) 0.724]0.985] 81.5] 0.105| ND 608] ND 0.253] 1.88 ND]  NDJ 10.9] 9.31] ND! 1.82] 1.31 2.87] 0666 0.13] 35| 0.115] 1.84] ND

10/2/2015 183000 NS| NS] NS NS NS NS| NS NS| NS NS NS| NS| NS| NS NS NS NS]  NS| NS| NS NS| NS| NS

10/15/2015 12:00:00 PM 34400 NS| NS| NS NS NS NS| NS NS| NS NS NS| NS| NS|] NS NS NS NS| NS| NS| NS NS| NS| NS

10/18/2015 39000 NS| NS] NS NS NS NS| NS NEJ NS NS NS NS| NS| NS NS NS NS| NS| NS| NS NS| NS| NS

10/19/2015 12:00:01 AM 23900 NS| NS] NS NS NS NS NS NS| NS NS NS| NS| NS| NS NS NS NS| NS| NS| NS NS[ NS| NS

10/19/2015 12:00:00 PM | 166000 NS| NS| NS NS NS NS| NS NS| NS NS NS| NS| NS| NS NS NS NS|  NS| NS| NS NS| NS| NS

10/20/2015 12:01:00 AM | 202000 NS| NS| NS NS NS NS| NS NS| NS NS NS| NS| NS] NS NS NS NS| NS| NS| NS NS| NS| NS

10/20/2015 12:00:00 PM | 248000 NS| NS| NS NS NS NS] NS NS| NS NS NS] NS| NS| NS NS NS NS|  NS| NS| NS NS| NS| NS

10/21/2015 12:00:01 AM | 230000 NS| NS| NS NS NS NS NS NS| NS NS NS| NS| NSJ] NS NS NS! NS|  NS| NS| NS NS| NS| NS

10/22/2015 12:00:00 PM 94800 NS| NS| NS NS NS NS| NS NE| NS NS NS| NS| NS| NS NS NS NS| NS| NS| NS NS| NS| NS

10/23/2015 12:00:10 AM ] 138000 NS| NS| NS NS NS NS NS NS| NS NS NS NS| NS| NS NS NS NS| NS| NS| NS NS[ NS| NS

10/23/2015 12:00:00 PM | 189000 NS| NS| NS NS NS NS| NS NS| NS NS NS| NS| NS|] NS NS NS NS] NS| NS| NS NS| NS| NS

GKO6 San Juan R @ McElmo Wash 9/23/2015 10:40:00 AM 3350] 0402 1.1]606 ND| ND 165 ND 0.165) 1.11 ND] NDJ 736] 2.44] 002 259] 201 449]0631] 003)654 ND) 143] ND

Division of Water Quality
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San Juan River — Storm Influence
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Exceedances:

San Juan River Aquatic Life Impairments
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Bonita Peak Mining District

£ B S o i GRS
Figure 12.—Photograph taken on September 15, 2015, of drainage from the Silver Ledge
Mine, which is located south of the Gold King Mine.

Figure 7.—F showing the outflow from the drain pipe at the
American Tunnel at Colorado, as it app on 3, 2015, with
about 100 gpm of acid water flowing out.

Figure 11.—F showing acid drainage flowing out of the Red and Bonita Mine
on September 3, 2015.

o Proposed superfund site
o 48 historic minges near Silverton, CO
o Public comments accepted through June 6, 2016

sediments throughout the mining district and the Animas River. Based on historic information for 32 of
the mine sites, there are an estimated 248,000 cubic yards of waste rock and a cumulative estimated adit
flow of approximately 3,740 gallons per minute or 5.4 million gallons per day. Contaminants found in
these sources and in the surface water include arsenic, cadmium, copper, manganese, zinc, lead and
aluminum. These contaminants impact fisheries that are harvested for human consumption, as well as
wetlands and habitat for the threatened Canadian Lynx.

Division of Water Quality
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Cumulative Releases Over a Decade

Estimated Historic Mine Releases (gallons per month)
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Utah’s Long-term Plan Study Objectives

o Determine if metals pose a risk to the San Juan River or Lake Powell

o Provide timely information upon which to evaluate risk

o Understand trends in metal loading to Lake Powell

o Determine the relative importance of Bonita Peak Mining District sources

Colorado &

Arizona ¢

ew Mexico

0,
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Spring Runoff Monitoring

Majority of 400,000 kg of heavy metals released remains in the Animas River

Like to be mobilized during high flows (spring runoff)

Animas River spring runoff flows are 10x higher than storm flows in Fall 2015

EPA monitoring data collected during monsoonal storm events show elevated
concentrations of metals that exceed Utah water quality criteria

188
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Real-time Water Quality Information
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http://waterdata.usgs.gov/ut/nwis/uv?site_no=09379500

Drinking water systems

o Public Systems
O Mexican Hat, Bluff, Sand Island

o Sample public drinking water systems for metals during
peak spring runoff

o Sampling at wells prior to treatment and finished water
Division of Drinking Water (UDEQ) will coordinate with
facilities

o Private Systems

o Upto 7 private wells sampled with preference to wells that
are influenced by river

a Division of Drinking Water (UDEQ) will coordinate with San
Juan County

Q Division of Water Quality
A



Long-term effects on Lake Powell

San Juan Arm, Lake
Powell

0 Depositional area for historic and
current mine releases in San Juan
system

Historic releases:

0 Estimated release of 8.6 million
tons of tailings discharged to river
system over life of the mines

0 EPA estimates 5.5 million gallons
per day of releases

o 1974 - 116,000 tons
0 1978 - 500 million gallon release

Q Division of Water Quality
AN



Sediment transport

Google earthy

O Sediment monitoring in San Juan River (UDEQ) and
Lake Powell (USGS)

Q Division of Water Quality
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Lead in Sediment

Lead
Screening Value: 400 (mg/kg-dry)
10

9

8
= 7 [ 8/8/2015 (Pre-Plume)
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g 6 W 8/19/2015
£ 5 m9/22/2015
= 9/23/2015
g [ 10/26/2015

3 [010/27/2015

2

1

0

Stateline At McEImo Wash  Montezuma Sand Island Mexican Hat Clay Hills
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O Health based concentration: 400 mg/kg
O Aquatic Life screening value: 37 mg/kg
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Lake Powell - San River Arm Core 3
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Ecological and Human Health Risk
Assessment

=== Problem Formulation
Assess the potential for adverse

effects to invertebrates, fish, birds
and mammals from exposure via
food items using pollutant
concentrations measured in
invertebrates and water.

Characterization of:
]

" -
Ecalogical

EXposure & = pep.cee
[

Analysis

e ( s031u0W ‘D30493] ‘1€ Q 399 :pOPIIN SV )

Assess the potential human health (m’" ”“““""“'“"]
risk presented by use of the San \_ )
Juan River for culinary water, i
recreation, or agricultural activities (Communicate Results)

using water and sediment data. g

{ Risk Management )......

Q Division of Water Quality 22
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Long-term Work Plan Elements

Water Quality Monitoring to Inform Public and Protect Uses of
San Juan River

u Task 1: Surface Water Quality Monitoring .. .
Long-term Monitoring $1.2 million

u Task 2: Real-time Reporting of Water Quality Conditions Plan Total Costs

Drinking Water Quality Monitoring
u Task 3: Public Drinking Water Systems Monitoring EPA Funding for Utah Long- | $465,000
u Task 4: Private Well Monitoring term Plan

Metals Load Analysis and Source Characterization EPA Funding for Utah’s ~$180,000
u Task 5: Total Metals Load Analysis Spring Runoff activities
| Task 6: Inventory of Sources in the San Juan River Watershed

UDEQ lab allocation and $250,000
Accumulation of Metals in San Juan River and Lake Powell | &aff contributions

| Task 7: Sediment sampling in San Juan River and Tributaries
u Task 8: Sediment Traps in Lake Powell Match from other agencies | $120,000
tentative

[ | Task 9: Sediment Core Study in Lake Powell ( )
Assessing Impacts on Human Health and Aquatic Life Uses | Water Quality Board $200,000

u Task 10: Ecological Risk Assessment interim funding (prefer to return)

u Task 11: Human Health Risk Assessment Defer long-term work TBD

Coordination and Outreach elements

| Task 12: Inter-agency Partnership and Collaboration

u Task 13: Public Information and Stakeholder Outreach
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More Information
deq.utah.gov/Topics/Water/goldkingmine/

UTAH DEPARTMENT of Help me find.. -
ENVIRONMENTAL 1Ql

‘ QUALITY

| DEQ Home | A-Z Index | Calendar | Contacts | Divisions | EZ Records Search | Interactive Map | Payment Portal | Search DEQ | Site Map |

DEQ Home > Gold King Mine

Gold King Mine Release
| Data and Analysis | Photo Gallery | Sampling Sites Map | Long Term Monitoring Plan |

|Updates| Press Releases |Background | Animas, San Juan Spring Runoff Preparedness Plan |

DEQ Main Menu

Updates
Boards
Businesses Update April 12, 2016
Certification, Training DEQ continues to collect weekly water quality samples in the San Juan River. Thus far, none of the samples collected during spring

runoff show exceedances of any screening values for recreational uses, aquatic life, agricultural uses, or drinking water. DEQ will
Compliance/Monitoring notify the public on this website should any samples exceed any screening values. Otherwise, DEQ will be posting raw and summary
Fees/Grants/Funds data bi-weckly beginning in mid-April.

Forms

Update March 21, 2016

Laws/Rules DEQ has drafted a Long Term Monitoring and Assessment Plan for the San Juan River and Lake Powell in response to the August 5,
. 2015 Gold King Mine Spill that occurred in the upper watershed. The Plan consists of 13 tasks that are designed to assess the
Locations S . -1 N
potential risks to human health, recreation, aquatic life and agriculture.
News/Notices
Update March 4, 2016

Permits The Water Quality Board authorized $200,000 of hardship grant funds to monitor the San Juan River during spring runoff event.
There are concerns of a second wave of metal pollution originating from the Gold King Mine release that could be remobilized when

Pellutants the spring melt increases stream flows. The Division of Water Quality is developing a long-term monitoring plan to include:
Programs/Services
* monitoring during high flow events;
Topics
* placement of instrumentation to provide for continuous monitoring of turbidity; and
Workgroups

* evaluation of the legacy effects of metals released from mines in the San Juan River watershed on Utah’s waters, including
Lalke Powell sediments.

Update February 10, 2016
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