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Gold King Mine - 1923

Figure 5.—Historical photograph of the Gold King Mine Level 7 taken prior to the mine
closing in 1923. Note the drainage flow down the side of the waste-rock dump.



Anatomy of Gold King Mine
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Cross-Section of Gold King and Sunnyside Mines
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Gold King Mine Release in 2015
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Figure 40.—Cross-section illustration showing the condition of the adit that was assumed
by the EPA OSC and the abandoned mine experts from DRMS for use in planning to
open the adit (not to scale). The “exaggeration point” means the right side of the drawing
has an exaggerated vertical scale in order to show the 1% uphill slope of the adit. If drawn
without exaggeration, the uphill slope of the adit would not be obvious on the drawing.




Gold King Mine Release in 2015
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Figure 43.—Cross-section illustration showing step 3 of the plan (not to scale). With the |
steel pipe fully inserted, contact is made with the water impounded inside the mine.



Gold King Mine Release in 2015

Water spurt
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Figure 50.—Cross-section showing BOR’s interpretation of the conditions immediately
before the blowout as the spurt of water appeared indicating the adit was full and under
pressure (not to scale).



Gold King Mine Release in 2015
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Figure 55.—Cross-section showing the blowout as it eroded the blockage and eroded fill
from the waste-rock dump (not to scale).


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

Independent Evaluation

1 Release was due to series of events
Managing Water in the West Spcmning deCGdeS
Technical Evaluation of the = Final events that led to blowout due to
Gold King Mine Incident
S s Inadequately designed closure of portal in
2009
Misinterpretation of the groundwater conditions
in 2015

s e
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Gold King Mine Timeline
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San Juan River Flow at Shiprock
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UDWQ Maonitoring

7 Aug 11 — Aug 21: Daily water
quality samples collected and
delivered to SLC.

= Data turnaround time to public in 24
to 36 hours.

1 Sediment samples: Pre- and post-
plume

7 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

= ” Utah WQ Standards for San Juan River
Drinking Water CV (ppb) B e o N [Dissolved metals]
Health-Based 1C iB B 4
Comparison (Domestic) | (warm | (warm |(agriculture)
Value for Water water | water
Ingestion (CV) fish) | fish)
Analyte CAS # Units | [Total Metals] CV Type and Source Livestock Water (ug/L) Long-Term Short-Term [1-hour] | [4-day]
Hardness| - mgl 180 mg'L (UA) Hardness
Aluminum| 7429-90-5| gL 10,000 Child Intermediate EMEG 5,000 (NAS) $.000 20,000 750 87 Ahaminum
Antimony| 7440-36-0| pgL 4 Child RMEG No Data Available No Data Available | No Data Available Antimony
Arsersc| 7440-38-2| pel 3 Child RMEG & Chronic EMEG 200 (NAS) 100 2,000 10 340 150 100 Arsenic
Barium| 7440-39-3 el 2,000 Child Intermediate EMEG No Data Avaiable No Data Avadlable | No Data Available 1000 |Barium
Berylium| 7440-41-7| pgl 20 Child RMEG & Chronic EMEG No Data Avaidable No Data Available | No Data Available <
Cadmmum| 7440-43-9| ugl 3 Child Intermediate EMEG 30 (NAS) 10 50 10 2 0.25 10 Cadmium
Calcmm| 7440-70-2| pg'l - No CVs available 500,000 (UA) No Data Available | No Data Available Calcium
Chromium| 7440-47-3 wﬂ. &0 Chad RSL, non-cancer, Cr(VI) |1.000 (NAS) 100 1,000 5016 (v1); |11 (vi); 100{Chromium
Cobah[7440-48-4| pal 100 Chid Intermediate EMEG 1,000 (NAS) 50 5,000 Cobalt
Copper| 7440-50-8| pg'L 100 Child Intermedsate EMEG $00 (NAS) 200 5,000 13 9 200 Copper
Limit Not Considered
Iron| 7439-89-6] wg'l 14,000 Chid RSL. non-cancer Necessary (NAS) 5,000 20,000 1000 1000 Iron
Lead|7439.92-1| pe'L 15 Child non-carcinogensc RSL 100 (NAS) 5,000 10,000 15 65 25 100  |Lead
Magnesium| 7439-954| pgl - No CVs available 250,000 (UA) No Data Available | No Data Avadlable Magnesium
Lumit Not Considered
Manganese|7439-96-5| pgL 500 Chid RMEG Necessary (NAS) 200 16,000 Manganese
Molyebdenum| 7439-98-7 wg'l 50 Child RMEG No Data Avaidable 10 S0 Molyebdenuny
Nickel| 7440-02-0| pgl 200 Child RMEG No Data Available 200 2, 468 52 Nickel
Potassium| 7440-22-4| pgl - No CVs available No Data Avaiable | No Data Available | No Data Available Potassium
Selenium| 7782-49-2| pa'l 0 Child RMEG 50 (NAS) 20 20 50 184 4.6 50 Selendum
Silver| 7440-22-4| pgl 50 Child RMEG No Data Available No Data Available | No Data Available 50 1.6 - Silver
Sodimm| 7440-23-5| pgl - No CVs available 1,000,000 (UA) No Data Avadable | No Data Available Sodaun
Thallium| 7440-28-0| ug'L 02 Child non-carcmogensc RSL No Data Avaiable No Data Available | No Data Available Thallum
Vanadiom) 7440-62-2| pgL 100 Child Intermediate EMEG 100 (NAS) 100 1,000 Vanadium
Zmc| 7440-66-6] ugl 3.000 Child Intermedsate EMEG 25,000 (NAS) 2,000 10,000 120 120 Zmc
Child non-carcinogensc RSL,
Mercury|7439-97-6] ug'L 0.63 elemental He. gL 10 (NAS) No Data Available | No Data Available 2 2 0.012 Mercury
TDS mg/L 1200 (Utah) 500,000-1,000,000 (NAS)
pH 6.5-9 (Utah) 4.5-9 (NAS)
RMEG: ATSDR Reference Dose Media Evaluation Guide
EMEG: ATSOR Environmental Media Evaluation Guide
RSL: EPA Regional Screening Level




inished Drinking Water

Comparison of San Juan River Raw Water Data with Finished Drinking Water Screening Values - Total Metals

Mo Excesdence | | Atsrwa Seraening Lavel Prior fa Plume Arrival Estimated Pluma Arrival Post Pluma Arrival
3
E E i E
3 g ele |55 e (2|5 § i3 i | |5 § |5 5
E 5 = =
EHHHHEEIHHHBEH R HHEEEIHHEIHHE
= = = (&} = 4 w = ]
Health Based Comparison Valuves for Wake ringestion| 10,000 4 3 |2.000( 20 5 |iblank}| &0 100 14,000| 15 |iblank)}| 500 | 0.53 | 50 | 200 |{blank} 50 {blank}| 0.2 | 100 |3.000
Maniioring Caollection | Collestion
ety sie don Date Time vpll | ugl fugl | upl (ugll)ugd | mpl |ug'l ug/llugl| up'l jugl| up'l |up/l|ugl |up'l ugll) upl |ug'l|ugl| ugl |ug'L|ugfL|ugL
8872015 1:23 PM 47 AD0 Q.77 | 125] 1300 [ 3.42) 1.37 335 |239]|338|41.4|24800]445]| 553 |2.330|0077|0.76)|40.5] 123 |1.08(037]| 385 [0.41]|61.2] 147
8872015 12:02 PM 33,900 0.439112.3] 702 | 262)0.907| 108 |17.4]16.8]59.3]29,400] 151 203 |1,100] 007 |137( 23 9.04 (107(1.09| 29.8 |0.33]|50.5] 160
8872015 305 PM 26,700 0.573113.5] 606 | 208)0.734| 923 |142]|13.5]| 63 |28800) 185| 17.2 947 |0083|158(184.2| 7.533 |097|1.34 27 0.3 |41.8] 172
88/2015 600 FM 24 600 0.502] 10 | 532 | 1.8 ) 088 | @52 137|124 | 47.6]124,100] 111 13.8 87 |0045]1133(168| 7.04 |073|0.79] 251 |025]|37.8] 1348
8872015 302 PM 31 000 0.416]9.59| 554 | 225]|0632| 733 |15.5|14.7|49.7|26,500|835]| 153 887 |0043|101(18.4| 7.18 | 0.7 |057| 29.5 |031]|41.5]| 137
BN02H5 | 211 AM 33900 0.163) 11 | 1730 3.97) 1.15 | 903 21 |24.8]|589.6]135400) 73.5] 20.2 |1.450|0.115|0.53)|29.7]| 3.24 |094|049| 3545 [0.33|48.2] 658
aN02H5 206 PM 43,700 0.19 | 12.3] 889 |4.04)0.834| 357 |237|254]|89.7]39.100)88.3] 201 |1.390)0.117|062(30.8| 3.39 (096|042] 345 |042]|53.4] 897
4354000 San Juan R @ US160 Mng in CO 1205 | 850 AM 7000 |0.26)| 199 1230 |6.68) 12 109 |29.5| 37 | 104 |54,800|822| 249 |1.830|0.187|055|33.4| 118 |135|057| 429 |0A7|69.4| 223
a112ms5 1:17 PM 56,900 0.1811142] 971 | 4.97]0.915 33 2181273175 7140.300) 526 20 1,440 0.13 |051 298] 9.55 |1.08[(042| 374 [0.53]|51.8] 159
BN22H5 | 250 AM 3,100 0.23 |11.1] 766 |3.16)0.905| 164 |16.1|18.6]|43.7|23600) &~ 4| 247 |1,250|0098|077|289] 73 |1.04|031| 327 |046[43.7] 131
anz2ems 204 PM 28,500 0.252]19.21 | 683 | 252) 0641 1446 |13.2|14.5|34.3|18,100| 358| 243 |1,130| 0038|048 22 7.3 |0F5(021| 287 |023|41.4] 862
AA32HS5 [ 100 AM 38,700 0.156] 12 | 1110 | 5.62) 0.941 124 |14.9]|28.9|73.3|31.100|665| 335 |1.670|0.153|0.53)|238.9] 3.54 12 | 04 45 058 51 177
814205 233 PM 44,300 0.413]112.5] 918 | 4.89)0.984| 114 |23.7]|27.1]|70.5|39,100)643| ZZ4 |1,360|0148]|077(34.5] 104 |132|038] 344 [0.71( &0 | 197
BA52015 | 12:04 PM 14,200 0.273) 47 | 282 | 1.08]|0.386| 681 |8.75|6.18|18.2|12300)|174| 127 | 383 | 003 |1.13|(878| 5.15 |063|014]| 27.7 (013|257 589
aN6R2M5 | 215AM 9,500 0.837|4.83| 358 |0.94)0.302] 78 |6.2]5469]14.9)10,000)158) 13.3 | 333 |0,028|1233)10.3] 5.7 |086(0.35] 31.2 [023[161] 215
8872015 254 PM & 300 0.385] 202 | 1590 | 6.35) 249 330 |38.8]|41.1|383.4|504000 15| 591 |3.010|0232| 13 |758] 177 |193(066| 51.7 [1.13|8238] 385
aN02Ms | 1013 AM 32,300 Q2G| 11.5] 1960 | 2720707 | 937 |17.3]|18.3|56.4|29,700) /93| 201 |1.130|0072|083(23.5| 7.45 |09 |052] 3445 |0Z3(438| a1
810205 2:58 PM 39,100 0.228111.8] 1700 | 3.71)10.881| 971 |221]|23.2|6.3|35800) v5.8| ZZ3 |1.400|0.,098]093(29.6] 3.49 |1.08|0.75] 349 [044( 49 | 658
BN1205 | 944 AM 52,800 |0.295)|1246) 918 |4.27)0.398| 397 |23.1| 251 |&.9|40.200|823| 225 |1.410|0.122]|075|233] 3.83 |12 |06 | 359 |057|55.2| 166
an12ms 2220 PM 54,700 0.232] 15 | 1080 | 5.16] 1.04 102 | 24.2| 29.1 | 80.3]44,700| 702 24 1,590| 0137 |065)324] 9.47 |133(045| 385 [073]|58.4] 183
Aa53330 San Juan R @ Town of Monlezuma AA220H5 | 1037 AM 31 500 0.2471 102 )| 720 | 3.62)0.855] 108 |14.7] 19.5]51.7|24.400] 43.1 18.4 11.190| 0,078 |045(227| 7.04 |1.06)|0.438 33 J.45)38.68] 131
an2rms 257 PM 35,000 Q.ZF2]10.7) 725 | 397 0.916] 130 17 |19.5]51.4|26,5000 54.1| 20.3 |1.120|0.112] 0.4 [27.7] 8.29 |112|031] 34.53 [0.35(40.8] 144
A132H5 | 4456 FM 23,700 |0.156) 101 ) 722 |3.57|0.708| 127 |9.33|17.3|4.9|17.800|443| 204 |1.270|0.103|058|13.3] 5.73 |095)|0.31] 34.2 |0.32[34.2| 109
B14205 | 255 AM E2.000 [0.443) 16 | 1400 | 7.03] 1.41 153 (29.9|39.8] 106 {54300/ 3908| 329 |2 0680|0347 |072|48.4] 127 |148) 05 | 595 |104|764| 365
AA5205 | 11:31 AM 29,200 0.329) 85 | 556 | 265)0806| 302 |155] 15 |39.3|24900) 35| 197 | 882 |0.075]|1.06(147| 7.33 |093|035] 394 [ 04 [433] 114
ane2M3 | 10102 AM 13,600 0.23215.56] 517 |1.15]0.305| 7388 |7.568|7.12|31.1]13200)185]| 148 435 |0033|104(101] 7.35 |085|0.16] 333 |0.32]|31.6]| 238
aN7R2HS 4:07 PM 4,150 0.35 | 253] 141 |0.41)10.254| 555 |2.42]|1.87]|689] 3510 | 5.05] 133 130 |0.012] 1.5 (3.06] 3.53 |0.68)0.11 31 .14 )| 8.04] 20.2
8872015 419 PM 55,700 [0.435)|159) 1090 |5.21) 1.98 252 |324|34.3|80.8|47,800| 74.7| 338 |1, 700|0.158|1.75(65.8| 133 [214|0463| 534 |129|684.7| 242
AN02HS5 | 11:15 AM 27,000 03 1432)1530 ] 23 10.738] 104 [1159]115.6] &0 1285000 140 ] 21.2 11.090|10.085)1.35)22.1] 7.83 1 [122| 309 [026|44.3] 654
aN02Ns 358 PM 28,700 0.2331 10.7] 726 | 261)10713] 333 |161]|17.3|54. 7|27, 7000 84.7| 204 |1 170|0.073]|088(2323] 7.23 |0489|353] 332 [(035(409] 960
12013 | 10153 AM 47 200 Q.28 11.5] 913 | 3.87] 1.0 989 |21.7]|22.6|61.8|37,000163.5| ZZZ |1,310|0.113|071[27.7| 9.34 |0.838)|044] 354 |0.33[527| 167
a112H5 301 PM 48,700 0.Z72] 12 | 900 |4.23] 1.04 102 A | 23.6|64.2|36800]63.4| 774 |1.400(0.115|085) 28 3.45 1.1 [044]| 3.2 [0562]51.5] 163
4353350 Ban Juan B @ Sand lsland BN22MS5 | 11:12 AM 45,400 [0.202)|143) 971 [516)] 0.94 109 20 |27.9|76.7|34600) 67 4] 219 |1,670|0.138|034)|30.3) 3.43 |11 (038| 334 [057[51.4] 176
an22ms 5:06 PM 30,500 0.253]10.3] 718 |3.61)0712| 373 |13.6]19.2]|53.4)23,700] 49.1 17.3 |1,190| 0,08 |0.52(21.7] 6.84 |092|049] 332 [041[ 38 | 136
AN32M3 | 11:28 AM 19 300 0.H5]1877] 661 | 252)10.744| 1638 |8.79]|13.6|33.6|12900|356| 223 |1.190| 006 |086|188] 6.83 |1.11|045]| 316 (023[329]| 327
4205 [ 11:02 AM 66,300 0.5345] 168 | 1460 | 7.48] 14 143 |29.8]| 41.8| 116 |58,200] 96 354 |2,160| 027 |062(49.2] 125 |1.58|057] 357 | 1.1 (774] 288
AN5205 [ 10:30 AM FE00  |0.34|112) 826 | 41 |0.984| 108 |20.7|22.2|57.6|32300) 54 231 |1,230| 0183 |1.09(27.8| 9.22 [138|051 51 0.53)|53.5] 160
a162M5 | 11:06 AM 24 600 0.2/ 7.87 | 1360 | 2.25)0.528 ] 451 J13.6]12.1|33.8|23300) 316 133 842 100831 1.1 18 7.32 (1.11[/0.55] 39.4 |045]|325] 632
anvems 333 PM 10,200 0.454] 5.03| 300 | 3.97] 0.385 a5 6.25]591]| 17 N10,200]172]| 167 | 414 | 003 |126[10.2] 5.05 |0A87|017]| 31.8 |013| 17 | 555




Domestic Source Water

Comparison of San Juan River Raw Water Data with Screening Values for Domestic Source Water - Dissolved Metals

Mo Exceedence | | Above Screening Level Prior to Plume Arrival Esfimated Plume Arrval Post Plume Arrival
:
E
E = 3 [
EHAAHH R HARRR I BHBHEREEE
EHOHHHEIHHLTNHIHHEH THHE I HHE
= 4 |= | @ | |O 3 olo | o E = 2|22 |2]|¢£ E W w = |l=1HN
Utah Domestic Source Criteria|  (blank} 10 [1,000] 4 | 10 [(blank)| 50 (blank) 15 | ([blank) 2 lblank 50 (blank)
Monitari Collection
Lmﬂ;‘ﬂ Siw Doscrintion nore | Collection Time | U8 |u8/L|ugil | ugiL {ugdLfugiLf mg/L |ug/L|ugl | ug/L fup/Ljug/L| ug/L |ug/L|ug/L|ug/L |ug/L|ug/L |ug'l |ug/| ugll |ugl|ug/L |uglL
Bi82015 123 FPM 217 |0.52) 1.3 ) 222 |004) ND | 515 | ND |0.13) 224 |25.8] ND | 7.85 |2.84] ND 87 | ND | 295 (072 ND | 322 | ND [4.88] 153
S9/2015 12:02 PM 258 |034)068) 20 | ND I ND | 506 | ND |O08) 248 119 | ND | 885 |280] ND | 201 | ND | 281 [Q.55)10.08) 285 | ND | 1.78)] 185
BiS2ms 9102 PM 320 |0.35)0.86]| 341 |0.04] ND A5 ND |14 ] 347 [ 188 |0.27] 63 [4.14] ND G4 | ND | 235 (054 ND | 30 [ ND [207) 154
B1WAN5 @11 AM 172 | 048] 086 | 233 | ND | ND | 446 | ND | O.0F [ 3.21 | 103 | 038 &.01 G4 MD | 203 | ND | 251 |58 ND | 34.1 | ND | 174 187
B1vans 206 PM 1050 JO71) 1.3 | 230 |00 ND | 442 | ND | 041 3.35 | 732 | 1.04| 602 |12.8] ND G2 |0.84) 272 [0B5]0.06] 351 [ ND [3.84) 18
San Jusn A @ LS 1860 811,205 8:50 AM 3280 J0.35)1.72) 451 | 01 | ND | 398 | ND | 0.45) 4.85 15200 1.1 [ 505 | 19 JO0@2] 185 [1.12] 3 [QEF| ND | 437 | ND [ 3.2 | 181
4854000 ¥ing in ©O &11/28 1:17 PM T20 J005) 1.3 33 I ND I ND | 417 | ND |06 3.03 | 366 |027| 511 [ 51 [ ND | 1.58 | ND |28 [O7S) ND | 37 | MD [2.48] 14.2
B35 9:50 AM 104 J055)088| 178 | ND | ND | 521 | ND (0.06| 235 | ND | ND 72 | ND | ND | 147 | ND | 275 [0.78]0.03] 30.3 [ ND [ 1.9 | 14.8
B12205 204 PM 165 | 0550121 | 151 | ND | ND | 479 | ND (0.06| 261 | ND | ND | 657 [1.82] MD | 1.48 | ND | 274 |O.73] ND | 273 | MD | 287 165
S12M5 10:01 AM 257 J018)1.25) 213 |003) ND | 483 | ND |0.12) 367 ) 148 | 037 648 |316] ND | 183 | ND | 287 [Q.85) ND ) 425 | ND | 21 | 21.8
8147205 233 PM B48 1042) 1.7 | F231004) ND | 534 I ND J013| 385 | ND | ND [ 861 | 1.8 | ND | 385 |3 14] 365( 1.1 | ND | 524 |0.04(4.1 ND
81525 12:04 PM 475 J045)1.36 | 652\ ND | ND | 528 | ND (0.06] 1.35| ND | ND | 781 | ND | ND | 225 | ND | 261 [081) ND | 255 | ND [261) ND
8/16/2015 9:15 AM 544 |1.12|0.88] 179 Jo.os] ND | S35 | ND | MD [ 291 |ND | ND | 818 [ND|ND | t72| ND |254] 0.6 |018] 261 | ND |1.52] 128
Bi8/2i5 2:54 PM 136 |O75)1.06| 223 |O04) ND | 7.5 | ND (013|272 | ND | ND | 852 | ND | ND | 262 | 0.8 | 3.84 [1.11]0.04) 435 | ND | 284 21
B1205 1012 AM 218 |0.55) 0.8 | 262 | ND | ND | 498 | ND |0.08) 3.24 | 144 | 046 7.7 [3.22] ND | 203 | ND | 268 [Q57]0.05) 321 | ND [213]17.2
S5 258 PM 45 11.31)083| 200 JO03) ND | 486 | ND (006|248 | ND | 0.3 [ 735 [ ND | ND | 232 | ND | 252 [0.81]10.25) 31.8 | ND [ 1.85) 14.8
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gricultural Water Uses

Comparison of San Juan River Raw Water Data with Screening Values for Agricultural Uses (Stock watering and Irrigation) — Dissolved
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Aquatic Life Uses
—

Comparison of San Juan River Raw Water Data with Screening Values for Aquatic Life Use (Warm-water Fishery) — Dissolved Metals
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Expected Plume Signature in Utah

!
1 Majority of metals released in the Gold King Mine

-1 High concentrations in mine release relative to
historic concentrations in the lower San Juan River

-1 High concentrations remain when plume entered San
Juan River




Total Metals (ng/L)

]
— e T e
August 5 Utah State Line 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 (ng/L)

]
August 5 Utah State Line Chronic Criteria

Iron 49,000 1,520 1,000
Aluminum 21,900 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
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Storm Influence — mask signature of plume
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San Juan River — post storm
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Copper in Sediment
N e —

Pre- and Post-Plume Copper Concentrations

B Pre-plume (Aug 8)

B Post-plume 1 (Aug 15)
B Post-plume 2 (Aug 19)

Average Concentration (mg/kg)
o

Stateline Montezuma Sand Island (Bluff) Mexican Hat Clay Hill
Upstream > Downstream

Health based concentration: 500 mg /kg
Aquatic Life screening values: 16 — 30 mg/kg



Lead in Sediment
I e

Pre- and Post-Plume Lead Concentrations

10

B Pre-plume (Aug 8)
M Post-plume 1 (Aug 15)
B Post-plume 2 (Aug 19)

Average Concentration (mg/kg)
”

at Clay Hill
Upstream ------------ -- -- -- -- - -- -- -- -- -- > Downstream

Stateline Montezuma Sand Island (Bluff) Mexican

Health based concentration: 400 mg /kg
Aquatic Life screening value: 37 mg/kg



Sediment Screening
S

Comparison of San Juan River Sediment Samples with Health Based Screening Values
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None of the values collecied before or afier the plume exceed health based screening values used to evaluate recreational exposures, as
discussed in the Staternent of Evaluation provided by the Department of Health.



Long-term effects on Utah’s waters

7 San Juan Arm, Lake
Powell

and current mine releases in
San Juan system

1 Historic releases:

o1 Estimated release of 8.6
million tons of tailings
discharged to river system
over life of the mines

o 1974 - 116,000 tons

o 1978 - 500 million gallon
release




SUMMARY REPORT

EPA Internal Review of the August 5, 2015 Gold King Mine Blowout
8/24/2015

2005 — No documentation of flow for the Adit is available before July 2005. Anecdotal
information suggests that the Red and Bonita Mine, which did not have any previously
documented mine water discharge, began releasing approximately 300 gpm of water after the
American Tunnel closure. The Adit also experienced an increase after the American Tunnel
closure from no significant flow to flow rates of approximately 42 gpm in July and 135 gpm in
September!. (See Attachment E: Gold King Mine Flow Data and Chart)

2006 — Mine water flow rate from the Adit was approximately 314 gpm' in October.
2010 — The average mine water flow rate from the Gold King Level 7 mine was 206 gpm'.

2011 — The average mine water flow rate from the Gold King Level 7 mine was 140 gpm'.



Legacy Influence of Silverton Mines
S

Historic Mine Releases from Gold King Mine
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Cumulative Releases Over a Decade
N

Estimated Historic Mine Releases (gallons per month)
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(Average)
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Ongoing Seepage from Silverton mines

e

Figure 7.—Photograph showing the seepage outflow from the drain pipe at the ot P e ~ s T ‘
American Tunnel at Gladstone, Colorado, as it appeared on September 3, 2015, with Figure 12.—Photograph taken on September 15, 2015

about 100 gpm of acid water flowing out. Mine, which is located south of the Gold King Mine.

Figure 11.—Photograph showing acid drainage flowing out of the Red and Bonita Mine

on September 3, 2015. Figure 13. Photograph taken on Se 2015, showing acid seepage om the

Blackhawk Mine located south of the Gold King Mine.




Long-term Assessment

Remaining Questions

How much mine waste has been deposited into the San Juan Delta of
Lake Powell since 20022 Since 1970s2

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
—

[ o Y .Y Faal
| Post Gold King Mine Release Incident:
- Conceptual Monitoring Plan for
Surface Water, Sediments, and Biology -
Potential Sampling Sites :

sl

—
\—\ SJBB sJmc
Lake Powell UTRM-1009 I_—r
Legend

. _ Arizona Navajo  }/
@® Potential Sampling Sites
I Pre-release Sampling Sites | San Juan River r

A NRSAHistoric Sites




EPA Proposed Long-term Menitoring Plan
B

WATER COLUMN - dissclved and total | 1 event 1 event: 1 event: 1 event:
recoverable metals®, dissolved organic pre-snow snowmelt low flow
carbon (DOC), total organic carbon melt runoff
{TOC), hardness
SEDIMENT - total recoverable metals | 1 event 1 event: 1 event: low
Pre-snow flow
melt
BENTHOS AND FISH TISSUE — metals; 1 event:
Collect and assess in locations where timeframe
historic data are available so that comparable to
release effects can be assessed. historic data
BIOLOGICAL COMMUNITY — benthic | 1 event 1event
macroinvertebrate and fish populations

— Collect and assess in locations where
historic data are available and
State/Tribal assessment methods are
developed so that release effects can

be assessed.
STORMWATER SAMPLING - dissolved | 1-2 (total 1-2 (total
and total recoverable metals® and | across Fall across Fall
dissolved organic carbon (DOC)— | 2015 and 2015 and
Collect at sites on Animas in CO, | Summer Summer
Southern Ute, WM | 2016) 2016)

PHYSICAL HABITAT | Collected once at each site sampled for macroinvertebrates and fish —
likely at fall event

FIELD PARAMETERS — | All sampling events will include field parameters (pH, temperature,
dissolved oxygen (D0), conductivity and turbidity) measured with a
probe/sonde.

FLOW — | Flow data will be measured via stream gage if present or by flow meter
for all events.

* Aluminum, antimany, arsenic, barium, beryliium, codmium, calcium, chromium, cobalt, copper, iran, lead,
magnesium, manganese, mercury, malybdenum, nickel, potassium, selenium, sitver, sodium, thallium, uranium,
vanadium, and zinc




Sediment records from Lake Powell

-
=
P

science for a changing world

EXPLANATION
Study area — Boundary of Glen Canyon National Recreation Avea
== ®  San.Juan River sadiment com site

®  Escalante River sadiment core site

Map showing location of study area and core sampling sites, San Juan River and Escalante River deltas, Lake Powell,
southeastern Utah.



BOR Recommendations

Managing Water in the West

Technical Evaluation of the
Gold King Mine Incident

San Juan County, Colorado

October 2015

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

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
N

0 Multiagency management

Shaft, Adit, and Propsect Symbols in Utah
n U S FS Information converted from USGS Digital Line Graphs by the Utah Division of Oil. Gas and Mining

* Major Town

n B LM -,‘:"\7' —— Major Road
_‘l_-. ® Shaft, adit or prospect symbol
n E PA (C E R C LA) * , Abendaned mine reclamatson
peogram bowndary
0 Mayor Waterbody
(m]

Division of Qil, Gas, and Mining

o Division of Water Quality

1 ldentify streams impacted by
abandoned mines through biannual
assessment process

1 Implement BMPs for safety and to
reduce discharge to streams

o1 Treatment of contaminants

Removal of mine waste

(m]
o Isolation from water
(m]

Diversion

2 Created by
L I 1 N T T (R VI | Salt Lake County. Public Works Depantiment
Engmeering Division, 2004




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 /

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

DEQ Home > Gold King Mine
Gold King Mine Release

| Data and Analysis | Photo Gallery | Sampling Sites Map |

| Background | Press Release | Updates |

Press Releases

Boards

Businesses Residents Fear Mine Spill Waste Will Spoil River
Certification/Training

Compliance/Monitoring
Fees/Grants/Funds
Forms

Laws/Rules

Locations
News/Notices

Permits

Pollutants

Programs/Services

Topics
E PHOENIX (September 3, 2015) — As the Labor Day holiday weekend approaches, Arizona Department of
Workgroups Environmental Quality (ADEQ) officials announced today that their analysis of water entering Lake Powell
shows that the lake is safe for normal uses, including swimming and boating.

Scientists and specialists from several Arizona agencies have been and are continuing to monitor and
assess data related to the mine spill. Arizona's cooperating agencies agree that Lake Powell and the
downstream Colorado River are safe for all uses including recreation and agriculture as well as a drinking
water source for public water systems.

Previnus Press Releases



