EPA Gold King Mine Project

Table. 1 List of metals laboratory methods for surface water samples by data provider

This listing is a compilation from available data. Sampled years in parenthesis. All years not necessarily
used in analyses. Historic methods, at times, unspecified.

Surface Water — Metals laboratory methods

USGS 1-4020-05

Provider Aluminum (Al) Antimony (Sb) Arsenic (As) Barium (Ba) Beryllium (Be)
USEP(‘Z\OR::)'“ 6 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8
USEP(':oRlesg)m" 8 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8
USEP(‘Z\ORleSg)m" 9 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8
USEPA Follow-up EPA 200.7

(2015-2016) EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8
Colorado DPHE EPA 200.7 EPA 200.8 EPA 200.8
(1968-2016) Unspecified NA Unspecified EPA 200.7 Unspecified
New EPA 200.7 EPA 200.7
Mexico £D £PA 2008 Unpecties | Unpecied | EPA2008 Unepecied
(2001-2016) Unspecified P P Unspecified P
EPA 200.7
Utah DEQ EPA 200.8 EPA 200.8
(1975-2016) EPA 20.0.'8 EPA 2008 Unspecified Unspecified EPA 200.8
Unspecified
EPA 200.7
Navajo Nation EPA 200.7 EPA 200.7
EPA 200.8 EPA 200.7 EPA 200.7
(1999-2015) EPA 200.8 EPA 200.8 SM 3114-C
Soui.:hern .Ute EPA 200.7 EPA 200.8
Indian Tribe SU SOP EPA 200.8 EPA 206.2_M EPA 200.8 EPA 200.8
(1992-2016) SU SOP
Ute Mountain
(e Tibe tp 2007 PANOE | EPAOE | "
(1996-2015) : :

City of Farmington EPA 200.7 EPA 200.7
(2015-2016) EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8
River Watch
(1991-2016) EPA 200.7 NA EPA 200.7 NA NA

Mountain Studies

Institute (2016) EPA 200.7 NA EPA 200.8 NA NA
EPA 200.7
SADIE EPA 200.8 EPA 200.7
EPA 200.8 EPA 200.8 EPA 200.8
(2011-2015) EPA 6010 EPA 6020 EPA 6010
USEPA historic . - -
(1971-2000) NA Unspecified Unspecified NA Unspecified
USGS MiniSipper
(2015) EPA 200.8 NA NA NA NA
EPA 200.7 EPA 200.7
USGS I-1472-85 322: :jggg:gg USGS I-1472-85
USGS GKM USGS 1-1472-87 USGS 1-2477-92 USGS 1-2477-92 USGS 1-1472-87 USGS 1-2477-92
Database USGS 1-1472-95 USGS 1-4471-97 USGS 1-1472-95 USGS 1-4471-97

(2000-2015) USGS 1-2477-92 Unspecified USGS 1-2477-92 Unspecified
USGS 1-4471-97 USUGnSSI :fi?izd98 USGS 1-4471-97
Unspecified P Unspecified
USGS Paper 1651 ICP-AES ICP-AES ICP-AES ICP-AES ICP-AES
(1994-2002) ICP/MS ICP/MS ICP/MS ICP/MS ICP/MS




EPA Gold King Mine Project

Table 1 cont.

Surface Water — Metals laboratory methods

Provider Boron (B) Cadmium (Cd) Calcium (Ca) Chromium (Cr) Chromium (111)
b haass= 00 NA EPA 200.8 EPA 200.7 EPA 200.8 NA
(2015)
USEPA Region 8 NA EPA 200.8 EPA 200.7 EPA 200.8 NA
(2015)
b haas s 00 NA EPA 200.8 EPA 200.7 EPA 200.8 NA
(2015)
USEPA Follow-up
(2015-2016) NA EPA 200.8 EPA 200.7 EPA 200.8 NA
Colorado DPHE EPA 200.7 EPA 200.8 EPA 200.7
(1968-2016) Unspecified Unspecified EPA 200.7 Unspecified NA
New
. EPA 200.7 EPA 200.8 EPA 200.7 EPA 200.8
Mexico ED Unspecified Unspecified Unspecified Unspecified NA
(2001-2016) P P P P
Utah DEQ EPA 200.7 EPA 200.8 EPA 200.7 EPA 200.8 NA
(1975-2016) Unspecified Unspecified Unspecified Unspecified
EPA 200.7
Navajo Nation EPA 200.7 EPA 200.7
EPA 200.7 EPA 200.8 EPA 200.7
(1999-2015) EPA 200.9 EPA 200.8 SM 3500-CR(D)
Southern Ute EPA 200.7 EPA 200.7
Indian Tribe NA EPA 200.8 EPA 200.7 EPA 200.8 Calculation
(1992-2016) SU SOP SU SOP
Ute Mountain EPA 200.7 EPA 200.7 EPA 200.7
Ute Tribe EPA 200'9 EPA 200.8 SM 3500-CA (C) EPA 200.8 NA
(1996-2015) : EPA 200.9 SM 3500-CA(D)
City of Farmington EPA 200.7 EPA 200.7
(2015-2016) NA EPA 200.8 EPA 200.7 EPA 200.8 NA
River Watch
(1991-2016) NA EPA 200.7 EPA 200.7 NA NA
Mountain Studies
Institute (2016) NA EPA 200.8 EPA 200.7 NA NA
EPA 200.7 EPA 200.7
(202202':15) NA i’;’; 26(())(;(? EPA 200.8 EPA 200.8 NA
EPA 6010 EPA 6010
USEPA historic - -
(1971-2000) NA Unspecified EPA 215.1 Unspecified NA
USGS MiniSipper NA EPA 200.8 EPA 200.8 EPA 200.8 NA
(2015)
EPA 200.7
EPA 200.7 USGS 1-1233-93
USGS GKM USGS 1-2138-89 3:2: ::12‘;;:23 USGS 1-2020-05
Database NA USGS 1-2477-92 USGS 1-1472-95 USGS 1-2477-92 NA
(2000-2015) USGS 1-4471-97 Unspecified USGS 1-3233-93
Unspecified P USGS 1-4020-05
Unspecified
USGS Paper 1651 ICP-AES ICP-AES
(1994-2002) ICP-AES ICP-AES ICP/MS ICP/MS NA




EPA Gold King Mine Project

Table 1 cont. Surface Water — Metals laboratory methods
Provider Chromium (VI) | Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb)
USEPA Region 6 NA EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015)
USEPA Region 8 NA EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015)
LU ) NA EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015)
USEPA Follow-up
(2015-2016) NA EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
EPA 200.7
Colorado DPHE . EPA 200.7 EPA 200.8
(1968-2016) Unspecified EPA 2007 EPA 20.0.'8 Unspecified Unspecified
Unspecified
Me:;‘z’ ED NA EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
Unspecified Unspecified Unspecified Unspecified
(2001-2016)
Utah DEQ " EPA 200.8 EPA 200.7 EPA 200.8
(1975-2016) Unspecified EPA200.8 Unspecified Unspecified Unspecified
EPA 200.7
Navajo Nation EPA 200.7
(1999-2015) SM 3500-CR(D) EPA 200.8 EPA 200.7 EPA 200.7 Ex 588.2
Southern Ute EPA 200.7 EPA 200.7 EPA 200.7
Indian Tribe SM 3500-CR(D) EPA 200.8 EPA 200.8 SUsop EPA 200.8
(1992-2016) SU SOP SU SOP
Ute Mountain EPA 200.7 SE'\: :’;;;'78 EPA 200.7
Ute Tribe NA NA EPA 200.8 EPA 200'9 EPA 200.8
(1996-2015) EPA 200.9 EPA 60108 EPA 200.9
City of Farmington
(2015-2016) NA EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
River Watch
(1991-2016) NA NA EPA 200.7 EPA 200.7 EPA 200.7
Mountain Studies NA NA EPA 200.8 EPA 200.7 EPA 200.8
Institute (2016)
SADIE EPA 200.8 EPA 200.7 EPA 200.8
(2011-2015) NA EPA200.8 EPA 6020 EPA 6010 EPA 6020
USEPA historic - . .
(1971-2000) NA NA Unspecified Unspecified Unspecified
USGS MiniSipper
(2015) NA NA EPA 200.8 NA EPA 200.8
EPA 200.7
USGS 1-1472-85
USGS 1-1472-87
EPA 200.7
USGS 1-1472-95 EPA 200.7
USGS GKM USGS 1-2020-05 USGS 1-2020-05 USGS I-1472-85 USGS 1-2403-89
USGS 1-2477-92 USGS 1-1472-87
Database NA USGS 1-4020-05 USGS 1-2274-89 USGS 1-1472-05 USGS 1-2477-92
(2000-2015) Urspecified USGS 1-2477-92 USGS 1447197 USGS 1-4471-97
P USGS I-4020-05 e Unspecified
USGS I-4471-97 P
Unspecified
USGS Paper 1651 NA ICP-AES ICP-AES 'IE"Z/A':AE: 'IE"Z/A':AE:
(1994-2002) ICP/MS ICP/MS SpectroPhoto CFAAS




EPA Gold King Mine Project

Table 1 cont. Surface Water — Metals laboratory methods
. . Molybdenum . .
Provider Magnesium (Mg) | Manganese (Mn) | Mercury (Hg) ‘(,Mo) Nickel (Ni)
USEPA Region 6 EPA 200.7 EPA 200.8 EPA 245.1 EPA 200.8 EPA 200.8
(2015)
USEPA Region 8 EPA 200.7 EPA 200.8 EPA 245.1 EPA 200.8 EPA 200.8
(2015)
USEPA Region 9 EPA 200.7 EPA 200.8 EPA 245.1 EPA 200.8 EPA 200.8
(2015)
USEPA Follow-up EPA 200.7 EPA 200.8 EPA 245.1 EPA 200.8 EPA 200.8
(2015-2016) EPA 1631E
Colorado DPHE EPA 200.7 EE? ;88'; EE? ;Zg'i EPA 200.7 EPA 200.7
1968-2016 U ified : : U ified U ified
( ) nspecifie Unspecified Unspecified nspecifie nspecifie
New EPA 200.7 EPA 2007 EPA 245.1 EPA 200.8 EPA 200.8
Mexico ED Uns ecifi.ed EPA 200.8 Uns ecifi.ed Uns ecifi'ed Uns ecifi.ed
(2001-2016) P Unspecified P P P
Utah DEQ EPA 200.7 EPA 200.8 EPA 245.1 EPA 200.8
: : EPA 200.8 EPA 200.8 :
(1975-2016) Unspecified Unspecified - Unspecified
Unspecified
Navajo Nation EPA 200.7 EPA 200.7 EPA 1631E EPA 200.7 EPA 200.7
(1999-2015) : : EPA 245.1 EPA 200.8 :
Southern Ute EPA 200.7 EPA 245.1 EPA 200.7
Indian Tribe EPA 200.7 EPA 200.8 EPA 7470A EPA 200.8 EPA 200.8
(1992-2016) SU SOP SU SOP SU SOP
T e
: EPA 245.2 : EPA 200.9
(1996-2015) SM 3500-Mg(B) SM 3111-B
City of Farmington EPA 200.7 EPA 200.7 EPA 245.1 EPA 200.8 EPA 200.8
(2015-2016)
River Watch
EPA 200.7 EPA 200.7 NA NA NA
(1991-2016)
Mountain Studies
. EPA 200.7 EPA 200.8 EPA 245.1 NA NA
Institute (2016)
SADIE EPA 200.7 EPA 200.7 NA EPA 200.8 EPA 200.7
(2011-2015) : : : :
LS L EPA242.1 Unspecified Unspecified NA Unspecified
(1971-2000) ' P P P
USGS MiniSipper EPA 200.8 EPA 200.8 NA NA NA
(2015) : :
EPA 200.7
EPA 200.7 USGS 1-1472-85
ssesam | USSSHAREs | | Usesiaeaon | EPAZOT | e
USGS 1-1472-87 USGS 1-2477-92
Database USGS 1.1472.95 USGS 1-1472-95 USGS 1346285 | .o\ o0 oo USGS 1-2020-05
(2000-2015) o USGS 1-2477-92 USGS |-4464-01 i USGS 1-2477-92
Unspecified . Unspecified
USGS 1-4471-97 Unspecified USGS 1-4020-05
Unspecified USGS 1-4471-97
Unspecified
USGS Paper 1651 ICP-AES ICP-AES CVAAS ICP-AES ICP-AES
(1994-2002) ICP/MS ICP/MS ICP/MS ICP/MS ICP/MS




EPA Gold King Mine Project

Table 1 cont.

Surface Water — Metals laboratory methods

Provider Potassium (K) | Selenium (Se) Silver (Ag) Sodium (Na) Thallium (TI)
USEPA Region 6 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015)
USEPA Region 8
EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015)
USEPA Region 9 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015)
USEPA Follow-up EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015-2016) : ' ' ' '
Colorado DPHE EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7 A
(1968-2016) Unspecified Unspecified Unspecified Unspecified
New EPA 2008
Mexion ED EPA 200.7 EPA 200.9 EPA 200.8 EPA 200.7 EPA 200.8
Unspecified EPA 270.2 Unspecified Unspecified Unspecified
(2001-2016) -
Unspecified
Utah DEQ EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7
' SM 3114-C ' ' EPA 200.8
(1975-2016) Unspecified . Unspecified Unspecified
Unspecified
Navajo Nation EPA 2007 EPA 200.7 EPA 200.7
EPA 200.7 EPA 200.8 ' EPA 200.7 '
(1999-2015) EPA 200.8 EPA 200.8
SM 3114-C
Southern Ute EPA 200.8 EPA 200.7
Indian Tribe EPA 200.7 SM 3500-SE (C) EPA 200.8 EPA 200.7 EPA 200.8
(1992-2016) SU SOP SU SOP
Ute Mountain
! EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7
Ute Tribe NA
SM 3500-K (D) EPA 200.9 EPA 200.9 SM 3500-NA(D)
(1996-2015)

City of Farmington EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2015-2016) : ' ' ' '
River Watch EPA 200.7 EPA 200.7 NA EPA 200.7 NA
(1991-2016) : ' '

Mountain Studies

NA EPA 200.8 NA NA NA
Institute (2016)
SADIE EPA 200.7 EPA200.8 EPA 200.8 EPA 200.7 EPA200.8
(2011-2015) EPA 6010 EPA 6020 EPA 6010
USEPA historic EPA 270.2
EPA 258.1 Unspecified EPA273.1 Unspecified
(1971-2000) Unspecified nspeciiie nspeciiie
USGS MiniSipper NA NA NA NA NA
(2015)
USGS I-2020-05
USGS 1247792 | (oo oao o
USGS I-2668-98 USGS I-1472-85
USGS GKM SM 31201CP | o5 400005 | USG5 1-2724-89 USGS I-1472-87 USGS I-2477-92
Datab USGS 1-1630-85 e USGS 1-2725-93 e e
(20;: 225165) e Uses 1447197 | 00T USGS 1-1472-95 USGS 1-4471-97
P USGS I-4668-98 ' Unspecified
. Unspecified
Unspecified
FAAS
USGS Paper 1651 op AR ICP-AES ICP-AES ICP-AES oS
1994-2002 ICP/MS ICP/MS ICP/MS
( ) ICP/MS / / /




EPA Gold King Mine Project

Table 1 cont. Surface Water — Metals laboratory methods
Provider Uranium (U) U-234/235/238 Vanadium (V) Zinc (Zn)
USEPA Region 6 NA NA EPA 200.8 EPA 200.8
(2015) ' '
USEPA Region 8
NA NA EPA 200.8 EPA 200.8
(2015)
USEPA Region 9 NA NA EPA 200.8 EPA 200.8
(2015)
USEPA Follow-up
NA NA EPA 200.8 EPA 200.8
(2015-2016)
EPA 200.7
Colorado DPHE EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(1968-2016) Unspecified .
Unspecified
N_ew EPA 200.8 EPA 200.8 EPA 200.8
Mexico ED EPA 2008 Unspecified Unspecified Unspecified
(2001-2016) P P P
Utah DEQ NA NA EPA 200.8 EPA 2008
(1975-2016) Unspecified
Navajo Nation EPA 200.8 NA EPA 200.7 EPA 200.7
(1999-2015) : ' EPA 200.8
Southern Ute EPA 200.7
Indian Tribe NA NA EPA 200.8 EPA 200.8
(1992-2016) SU SOP
Ute Mountain EPA 200.8 EPA 200.7
Ute Tribe NA EPA 200.8 ' EPA 200.8
EPA 200.9
(1996-2015) SM 3111-B
City of Farmington NA NA EPA 200.8 EPA 200.7
(2015-2016) ' '
River Watch NA NA NA EPA 200.7
(1991-2016)
Mour.ltaln Studies NA NA NA EPA 200.8
Institute (2016)
EPA 200.7
SADIE NA NA EPA 200.8 EPA 200.8
(2011-2015) EPA 6010
USEPA histori EPA 289.1
Istoric Unspecified NA NA 5
(1971-2000) Unspecified
USGS MiniSipper NA NA NA EPA 200.8
(2015) '
EPA 200.7
USGS 1-1472-85
USZ:/T ii(;; 85 USGS I-1472-87
e A A
(2000-2015) USGS I-1472-95 USGS 1-2477-92
USGS 1-2020-05 USGS 1.4020-05
USGS 1-4020-05 USGS 1.4471.97
Unspecified
USGS Paper 1651 ICP-AES ICP-AES
aper ICP/MS NA
(1994-2002) ICP/MS ICP/MS




EPA Gold King Mine Project

Table 2. List of metals laboratory methods for sediment samples by data provider
This listing is a compilation from available data. Sampled years in parenthesis. All years not necessarily
used in analyses. Historic methods, at times, unspecified. Digestion methods listed if known.

Sediment — Metals laboratory methods

(1994-2002)

Aluminum Antimony Beryllium Boron
Provider Arsenic (As) Barium (Ba) Cadmium (Cd)
(Al) (Sh) (Be) (B)
USEPA EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6020A EPA 6020A
Region 6 Digestion: Digestion: Digestion: Digestion: Digestion: NA Digestion:
(2015) EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508
USEPA EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6020A EPA 6020A
Region 8 Digestion: Digestion: Digestion: Digestion: Digestion: NA Digestion:
(2015) EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508
EPA 6010C EPA 6020A EPA 6020A
. ) . . EPA 6020A EPA 6020A . . EPA 6020A
USEPA Digestion: Digestion: R . R R Digestion: . .
Region 9 EPA3050B | EPA 30508 Digestion: Digestion: EPA 30508 NA Digestion:
EPA 3050B EPA 3050B EPA 30508
Zo} SOP DV-IP- SOPDVAP- 1 ¢ b bv-1p-0015 | SOP DV-iP-0015 | ~OF DVP- SOP DV-IP-0015
0015 0015 0015
USEPA EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6020A EPA 6020A
Follow-up Digestion: Digestion: Digestion: Digestion: Digestion: NA Digestion:

(2015-2016) EPA 30508 EPA 30508 EPA 3050B EPA 3050B EPA 3050B EPA 30508
CDPHE EPA 200.7 NA EPA 200.8 EPA 200.7 EPA 200.8 NA EPA 200.8

(2015-2016) ' ' ' ' '
NMED EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8 EPA EPA 200.8

Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:

2002-2016 200.7

( ) SOP 41415 SOP 41415 SOP 41415 SOP 41415 SOP 41415 SOP 41415

Utah DEQ EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8 o EPA 200.8

(2015-2016) EPA 6010C EPA 6020 EPA 6020 EPA 6020 EPA 6020 EPA 6020
Navajo EPA
Nation EPA 6010B EPA 6010B EPA 6010B EPA 6010B EPA 6010B 60108 EPA 60108B
(2015)

SUIT (2016) NA NA ICP NA NA NA ICP
uMuT NA NA NA NA NA NA NA
City of NA NA NA NA NA NA NA

Farmington

River
NA NA NA NA NA NA NA
Watch
MsI NA NA NA NA NA NA NA
SO EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8
(2012-2014) Digestion: Digestion: Digestion: Digestion: Digestion: NA Digestion:
EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2
USEPA
historic NA Unspecified Unspecified NA Unspecified NA Unspecified
(1981-1985)
USGS GKM USGS 1-6062-85 USGS I-5020-05
Database NA NA USGS 1-6063-98 Unspecified Unspecified NA USGS I-5135-85
(1977-2000) Unspecified Unspecified
USGS Paper
1651 ICP-AES ICP-AES ICP-AES ICP-AES ICP-AES NA ICP-AES




EPA Gold King Mine Project

Table 2 )
Sediment — Metals laboratory methods
cont.
Calcium Chromium Chromi- | Chromi-
Provider Cobalt (Co Copper (Cu Iron (Fe
(Ca) (cr) um (1) | um (VI) (Co) pper (Cu) (Fe)
USEPA EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6010C
Region 6 Digestion: Digestion: NA NA Digestion: Digestion: Digestion:
(2015) EPA 3050B EPA 3050B EPA 3050B EPA 3050B EPA 3050B
USEPA EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6010C
Region 8 Digestion: Digestion: NA NA Digestion: Digestion: Digestion:
(2015) EPA 3050B EPA 3050B EPA 3050B EPA 3050B EPA 3050B
EPA 6010C
. . EPA 6020A EPA 6020A EPA 6020A EPA 6010C
USEPA Digestion: Digestion: Digestion: Digestion: Digestion:
Region9 | EPA30S0B | o) 30508 NA NA EPA 30508 EPA 30508 EPA 30508
(2015) SOP DV-IP-
0015 SOP DV-1P-0015 SOP DV-IP-0015 | SOP DV-IP-0015 SOP DV-IP-0015
USEPA EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6010C
Follow-up Digestion: Digestion: NA NA Digestion: Digestion: Digestion:
(2015-2016) | EPA 3050B EPA 3050B EPA 3050B EPA 3050B EPA 3050B
CDPHE NA NA NA NA EPA 200.7 EPA 200.7 EPA 200.7
(2015-2016) ' ' '
NMED EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.7
EPA 200.7 Digestion: NA NA Digestion: Digestion: Digestion:
(2002-2016) & & & &
SOP 41415 SOP 41415 SOP 41415 SOP 41415
Utah DEQ EPA 200.7 EPA 6020 NA NA EPA 200.8 EPA 200.8 EPA 200.7
(2015-2016) | EPA 6010C EPA 6020 EPA 6020 EPA 6010C
Navajo EPA EPA
Nation EPA 6010B EPA 6010B 7196A 7196A EPA 6010B EPA 6010B EPA 6010B
(2015) EPA 7199 | EPA 7199
SUIT (2016) NA ICP NA NA NA ICP NA
UMUT NA NA NA NA NA NA NA
ity of
City o NA NA NA NA NA NA NA
Farmington
River NA NA NA NA NA NA NA
Watch
MmSI NA NA NA NA NA NA NA
EPA 200.7
EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7
SADIE Digestion: Digestion: NA NA Digestion: EPA 200.8 Digestion:
(2012-2018) | o) 2002 EPA 200.2 EPA 200.2 Digestion: EPA 200.2
EPA 200.2
USEPA
historic NA Unspecified NA NA NA Unspecified NA
(1981-1985)
USGS GKM USGS 1-5020-05 USGS 1-5020-05 | USGS I-5020-05 | USGS 1-5020-05
Database NA USGS I-5236-85 NA NA USGS I-5239-85 | USGS I-5270-85 | USGS I-5381-86
(1977-2000) Unspecified Unspecified Unspecified Unspecified
USGS Paper
1651 NA ICP-AES NA NA ICP-AES ICP-AES ICP-AES

(1994-2002)




EPA Gold King Mine Project

Table 2 .
Sediment — Metals laboratory methods
cont.
X Magnesi- Manganese Mercu Molybde- . . Potassi-
Provider Lead (Pb) 2 2 . v Nickel (Ni)
um (Mg) (Mn) (Hg) num (Mo) um (K)
USEPA EPA 6020A EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6010C
Region 6 Digestion: Digestion: Digestion: EPA 7471A Digestion: Digestion: Digestion:
(2015) EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508
USEPA EPA 6020A EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6010C
Region 8 Digestion: Digestion: Digestion: EPA7471A Digestion: Digestion: Digestion:
(2015) EPA 3050B EPA 3050B EPA 3050B EPA 3050B EPA 3050B EPA 3050B
EPA 6010C EPA 6020A EPA 6020A EPA 6010C
EPA 6020A . . EPA 6020A . . . . . .
USEPA Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:
Region 9 EPi 3050"3 EPA 3050B EPi 3050"3 EPA 7471A EPA 3050B EPA 3050B EPA 3050B
(2015) SOP DV-IP-0015 SOP DV-IP- SOP DV-IP-0015 SOP DV-IP- SOP DV-IP- SOP DV-IP-
0015 0015 0015 0015
USEPA EPA 6020A EPA 6010C EPA 6020A EPA 6020A EPA 6020A EPA 6010C
Follow-up Digestion: Digestion: Digestion: EPA 7471A Digestion: Digestion: Digestion:
(2015-2016) EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508
CDPHE EPA 200.7
EPA 200.8 NA NA NA EPA 200.7 NA
(2015-2016) EPA 200.8
EPA 200.7
) EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8
Digestion: EPA 200.7 ) EPA 245.5 Digestion: Digestion: NA
R sogP 41415 Digestion: soi> 41415 soi 41415
SOP 41415
Utah DEQ EPA 200.8 EPA 200.7 EPA 200.8 EPA 74718 EPA 200.8 EPA 200.8 EPA 200.7

(2015-2016) EPA 6020 EPA 6010C EPA 6020 EPA 6020 EPA 6020 EPA 6010C
Navajo
Nation EPA 6010B EPA 6010B EPA 6010B EPA 7471A EPA 6010B EPA 6010B EPA 6010B
(2015)

SUIT (2016) ICP NA NA CVAAS NA ICP NA
UMuT NA NA NA NA NA NA NA
City of NA NA NA NA NA NA NA

Farming-ton

River Watch NA NA NA NA NA NA NA

MSI NA NA NA NA NA NA NA
SADIE Ex ;88; EPA 200.7 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7
(2012-2014) Digestio;r Digestion: Digestion: EPA 7473 Digestion: Digestion: Digestion:
: . EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2
EPA 200.2 EPA 200.2 PA 200 PA 200 PA 200 PA 200
USEPA
historic Unspecified NA NA Unspecified NA Unspecified NA
(1981-1985)
USGS GKM USGS I-5020-05 USGS 1-5020-05 USGS 1-5462-85 B 3 B
Database USGS I-5399-85 NA USGS I-5454-85 Unspecified Unspecified Unspecified | Unspecified
(1977-2000) Unspecified Unspecified P
USGS Paper
1651 ICP-AES ICP-AES ICP-AES CVAAS ICP-AES ICP-AES ICP-AES

(1994-2002)




EPA Gold King Mine Project

Table 2 .
Sediment — Metals laboratory methods
cont.
Provider Selenium (Se) Silver (Ag) Sodium (Na) | Thallium (TI) Vanadium (V) Zinc (Zn)
USEPA EPA 6020A EPA 6020A EPA 6010C EPA 6020A EPA 6020A EPA 6020A
Region 6 Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:
(2015) EPA 3050B EPA 30508 EPA 30508 EPA 3050B) EPA 3050B EPA 30508
USEPA EPA 6020A EPA 6020A EPA 6010C EPA 6020A EPA 6020A EPA 6020A
Region 8 Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:
(2015) EPA 3050B EPA 30508 EPA 30508 EPA 30508 EPA 3050B EPA 30508
EPA 6020A EPA 6010C
EPA 6020A . . . ) EPA 6020A EPA 6020A EPA 6020A
USEPA Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:
Region 9 EPgA 30508 EPA 30508 EPA 30508 EPi 30508 EPgA 30508 EPi 30508
2015 SOP DV-IP- SOP DV-IP-
( ) SOP DV-IP-0015) SOP DV-IP-0015 SOP DV-IP-0015 SOP DV-IP-0015
0015 0015
USEPA EPA 6020A EPA 6020A EPA 6010C EPA 6020A EPA 6020A EPA 6020A
Follow-up Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:

(2015-2016) EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508 EPA 30508
CDPHE

(2015-2016) EPA 200.8 NA NA NA NA EPA 200.7

EPA 2008 EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8

NMED EPA 270.2 ) ; ) . . . ; .
(2002-2016) Digestion: Digestion: NA Digestion: Digestion: Digestion:
SOP 41415 SOP 41415 SOP 41415 SOP 41415 SOP 41415
Utah DEQ EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.8

(2015-2016) EPA 6020 EPA 6020 EPA 6010C EPA 6020 EPA 6020 EPA 6020
Navajo
Nation EPA 6010B EPA 6010B EPA 60108B EPA 6010B EPA 6010B EPA 60108B
(2015)

SUIT (2016) NA NA NA NA NA ICP
UuMuT NA NA NA NA NA NA
City of

Farming- NA NA NA NA NA NA
ton
River NA NA NA NA NA NA
Watch
MsI NA NA NA NA NA NA
EPA 200.8 EPA 200.8 EPA 200.7 EPA 200.8 EPA 200.8 EPA 200.7
SADIE . . ) . ) . . . . . . .
(2012-2014) Digestion: Digestion: Digestion: Digestion: Digestion: Digestion:
EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2 EPA 200.2
USEPA
historic Unspecified Unspecified NA Unspecified NA Unspecified
(1981-1985)
USGS GKM USGS I-5020-05
Database Unspecified NA NA NA NA USGS 1-6900-85

(1977-2000) Unspecified

USGS Paper .

1651 HG-AAS ICP-AES ICP-AES Pass;é‘i /L&a;h & ICP-AES ICP-AES

(1994-2002)
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EPA Gold King Mine Project

Table 3. Analytical methodology for metal analyses. Includes methods used for historic samples.

Metal Analysis

Method ID

Method Technology

EPA 7473

USGS 1-1630-85

AAS

atomic absorption spectrometry

USGS 1-2020-05

USGS 1-4020-05

clCP-MS

collision/reaction cell inductively coupled plasma-mass
spectrometry

EPA 7196A

SM 3500-CR (D)

SM 3500-SE (C)

colorimetric

spectrophotometer or filter photometer

spectrophotometer

EPA 245.1

EPA 245.2

EPA 7470A

EPA 7471A

EPA 7471B

USGS 1-2462-85

USGS 1-3462-85

USGS 1-5462-85

CVAAS

cold vapor atomic absorption spectrometry

EPA 1631E

USGS 1-2464-01

USGS 1-4464-01

CV-AFS

cold vapor-atomic fluorescence spectrometry

SM 3500-CA (D)

EDTA

titration by ethylenediaminetetraacetic acid or its salts

EPA 215.1

EPA 242.1

EPA 258.1

EPA 273.1

EPA 289.1

SM 3111-B

SM 3500-Mg (B)

USGS 1-5135-85

USGS 1-5236-85

USGS 1-5239-85

USGS 1-5270-85

USGS I-5381-86

USGS 1-5399-85

USGS 1-5454-85

USGS 1-6900-85

FLAAS

flame atomic absorption spectrometry

SM 3500-K (D)

SM 3500-NA(D)

FP

flame photometry

EPA 200.9

EPA 206.2_M

EPA 270.2

GFAAS

graphite furnace atomic absorption spectrometry
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EPA Gold King Mine Project

Metal Analysis

Method ID

Method Technology

USGS 1-1233-93

USGS 1-2063-98

USGS 1-2138-89

USGS 1-2274-89

USGS 1-2403-89

USGS 1-2668-98

USGS 1-2724-89

USGS 1-2725-93

USGS 1-3233-93

USGS 1-4063-98

USGS 1-4668-98

USGS 1-6063-98

GFAAS

graphite furnace atomic absorption spectrometry

SM 3114-C

HG-AAS

hydride generation-atomic absorption spectrometry

EPA 7199

ion chromatography

SM 3500-CA (C)

ICP

inductively coupled plasma

EPA 200.8

EPA 200.8/6020

EPA 6020

EPA 6020A

USGS 1-2477-92

USGS 1-4471-97

USGS 1-5020-05

ICP/MS

inductively couple plasma/mass spectrometry

SM 3120 ICP

USGS 1-4471-97

ICP-OES

inductively coupled plasma-optical emission spectrometry

EPA 200.7

EPA 200.7/6010

EPA 6010B

EPA 6010C

USGS 1-1472-85

USGS 1-1472-87

USGS 1-1472-95

USGS 1-4471-97

USGS 1-5020-05

ICP-AES

inductively coupled plasma-atomic emission spectroscopy

Passive Leach &

passive leach method and inductively couple plasma/mass

Unspecified ICP/MS spectrometry

USGS 1-6062-85 QTFAAS quartz tube furnace atomic absorption spectrometry
Unspecified SpectroPhoto hach portable spectrophotometry

EPA 200.2 solid and aqueous sample preparation (acid digestion)
EPA 3050B Not Applicable solid sample preparation (acid digestion)

SOP 41415 solid sample preparation (acid digestion)
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EPA Gold King Mine Project

Metal Analysis

Method ID

Method Technology

EPA 7473

USGS 1-1630-85

AAS

atomic absorption spectrometry

USGS 1-2020-05

USGS 1-4020-05

clCP-MS

collision/reaction cell inductively coupled plasma-mass
spectrometry

EPA 7196A

SM 3500-CR (D)

SM 3500-SE (C)

colorimetric

spectrophotometer or filter photometer

spectrophotometer

EPA 245.1

EPA 245.2

EPA 7470A

EPA 7471A

EPA 7471B

USGS 1-2462-85

USGS 1-3462-85

USGS 1-5462-85

CVAAS

cold vapor atomic absorption spectrometry

EPA 1631E

USGS 1-2464-01

USGS 1-4464-01

CV-AFS

cold vapor-atomic fluorescence spectrometry

SM 3500-CA (D)

EDTA

titration by ethylenediaminetetraacetic acid or its salts

EPA 215.1

EPA 242.1

EPA 258.1

EPA 273.1

EPA 289.1

SM 3111-B

SM 3500-Mg (B)

USGS 1-5135-85

USGS 1-5236-85

USGS 1-5239-85

USGS 1-5270-85

USGS I-5381-86

USGS 1-5399-85

USGS 1-5454-85

USGS 1-6900-85

FLAAS

flame atomic absorption spectrometry

SM 3500-K (D)

SM 3500-NA(D)

FP

flame photometry

EPA 200.9

EPA 206.2_M

EPA 270.2

GFAAS

graphite furnace atomic absorption spectrometry

USGS 1-1233-93

GFAAS

graphite furnace atomic absorption spectrometry
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Metal Analysis

Method ID

Method Technology

USGS 1-2063-98

USGS 1-2138-89

USGS 1-2274-89

USGS 1-2403-89

USGS 1-2668-98

USGS 1-2724-89

USGS 1-2725-93

USGS 1-3233-93

USGS 1-4063-98

USGS 1-4668-98

USGS 1-6063-98

SM 3114-C

HG-AAS

hydride generation-atomic absorption spectrometry

EPA 7199

ion chromatography

SM 3500-CA (C)

ICP

inductively coupled plasma

EPA 200.8

EPA 200.8/6020

EPA 6020

EPA 6020A

USGS 1-2477-92

USGS 1-4471-97

USGS 1-5020-05

ICP/MS

inductively couple plasma/mass spectrometry

SM 3120 ICP

USGS 1-4471-97

ICP-OES

inductively coupled plasma-optical emission spectrometry

EPA 200.7

EPA 200.7/6010

EPA 6010B

EPA 6010C

USGS 1-1472-85

USGS 1-1472-87

USGS 1-1472-95

USGS 1-4471-97

USGS 1-5020-05

ICP-AES

inductively coupled plasma-atomic emission spectroscopy

Passive Leach &

passive leach method and inductively couple plasma/mass

Unspecified ICP/MS spectrometry

USGS 1-6062-85 QTFAAS quartz tube furnace atomic absorption spectrometry
Unspecified SpectroPhoto hach portable spectrophotometry

EPA 200.2 solid and aqueous sample preparation (acid digestion)
EPA 3050B Not Applicable solid sample preparation (acid digestion)

SOP 41415 solid sample preparation (acid digestion)

14




	This listing is a compilation from available data. Sampled years in parenthesis. All years not necessarily used in analyses. Historic methods, at times, unspecified.
	This listing is a compilation from available data. Sampled years in parenthesis. All years not necessarily used in analyses. Historic methods, at times, unspecified. Digestion methods listed if known.

