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Notes:
Hillshade model derived from USGS National Elevation Dataset (grdn35w113_13), dated
2013.  Available at http://nationalmap.gov/viewer.html.  Accessed April 15, 2015.
Rivers and approximate surface water divide from USGS National Geospatial Program,
dated May 11, 2015.  Available at http://viewer.nationalmap.gov/viewer.html.
Accessed May 15, 2015.
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Figure 5-1
Physiographic Setting
Iron King Mine –  Humboldt  Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 5-2
Site Topography
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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aIn Arizona Department of Environmental Quality (ADEQ)
mapping (https://gisweb.azdeq.gov/arcgis/emaps/
?topic=assessed), the drainage running adjacent to the Iron
King Mine property is an unnamed tributary, while the reach
identified as Galena Gulch is located to the southwest (ADEQ,
2016). The drainages intersect just upstream of the confluence
with the Agua Fria River. The tributary adjacent to Iron King
Mine is named Galena Gulch in this RI for consistency with
previous documents.
Notes:
NAVD88 = North American Vertical Datum of 1988.
Topographic contours and hillshade model derived from USGS
National Elevation Dataset (grdn35w113_13), dated 2013.
Available at http://nationalmap.gov/viewer.html.
Accessed April 15, 2015.
Watershed boundaries from USGS National Geospatial
Program, dated May 11, 2015.  Available at
http://viewer.nationalmap.gov/viewer.html.
Accessed May 15, 2015.
Imagery from USDA-FSA Aerial Photography Field Office Ortho
Imagery (ortho_1-1_1n_s_az025_2015_1), dated 2015.
Available at https://gdg.sc.egov.usda.gov/Catalog/
ProductDescription/NAIPM.html. Accessed January 26, 2016.



EN0622151025SCO  Iron_King_Mine_Temp_Precip_rev2.ai 2/16

0

10

20

30

40

50

60

70

80

90

100

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

A
ve

ra
ge

 T
em

p
er

at
u

re
 (

F)

Month

Average High and Low Temperature  (Presco , Love Field)
1948-2015

Average Maximium Temperature Average Minium Temperature

Data Source: Western States Climate 
Center, Sta on 026801 

0

0.5

1

1.5

2

2.5

3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

A
ve

ra
ge

 P
re

ci
p

it
a

o
n

 (
in

ch
)

Month

Average Monthly Precipita on (Presco , Love Field)
1948-2015

Data Source: Western States Climate 
Center, Sta on 026801 

Figure 5-3
Temperature and Precipita on Trends
Iron King Mine – Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 5-4
Iron King Mine Wind Data
Iron King Mine – Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

Notes:
Figure source: EA, 2010, with modifica ons 
Wind data were collected at the meteorological sta on at the former Iron King Mine.
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Figure 5-5
Surface Water Features
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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aIn Arizona Department of Environmental Quality (ADEQ) mapping
(https://gisweb.azdeq.gov/arcgis/emaps/?topic=assessed), the
drainage running adjacent to the Iron King Mine property is an
unnamed tributary, while the reach identified as Galena Gulch is
located to the southwest (ADEQ, 2016). The drainages intersect just
upstream of the confluence with the Agua Fria River. The tributary
adjacent to Iron King Mine is named Galena Gulch in this RI for
consistency with previous documents.
bZone A or AE:  Areas subject to inundation by the 1-percent-annual-
chance flood event generally determined using approximate
methodologies.
Zone AE Floodway:  Areas subject to inundation by the 1-percent-
annual-chance flood event determined by detailed methods.
Zone AO:  Areas subject to inundation by 1-percent-annual-chance
shallow flooding (usually sheet flow on sloping terrain) where average
depths are between one and three feet. Average flood depths derived
from detailed hydraulic analyses are shown in this zone.
cThe entire area shown is within the Upper Agua Fria Watershed and
the Big Bug Creek-Agua Fria River subwatershed.
Notes:
Flood zones from Yavapai County.  Received May 8, 2015.
Watershed boundaries from USGS National Geospatial Program, dated
May 11, 2015.  Available at
http://viewer.nationalmap.gov/viewer.html.  Accessed May 15, 2015.
Hillshade model derived from USGS National Elevation Dataset
(grdn35w113_13), dated 2013.  Available at
http://nationalmap.gov/viewer.html.  Accessed April 15, 2015.
Imagery from USDA-FSA Aerial Photography Field Office Ortho Imagery
(ortho_1-1_1n_s_az025_2015_1), dated 2015. Available at
https://gdg.sc.egov.usda.gov/Catalog/ProductDescription/NAIPM.html.
Accessed January 26, 2016.
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Figure 5-6
Chaparral Gulch Surface Water Features
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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aZone A or AE: Areas subject to inundation by the 1-percent-annual-
chance flood event generally determined using approximate
methodologies.
Zone AE Floodway: Areas subject to inundation by the 1-percent-
annual-chance flood event determined by detailed methods.
Notes:
Flood zones from Yavapai County.  Received May 8, 2015.
NAVD88 = North American Vertical Datum of 1988
Topographic contours and hillshade model derived from USGS National
Elevation Dataset (grdn35w113_13), dated 2013.  Available at
http://nationalmap.gov/viewer.html.  Accessed April 15, 2015.
Watershed boundaries from USGS National Geospatial Program, dated
May 11, 2015.  Available at http://viewer.nationalmap.gov/viewer.html.
Accessed May 15, 2015.
Imagery from USDA-FSA Aerial Photography Field Office Ortho Imagery
(ortho_1-1_1n_s_az025_2015_1), dated 2015. Available at
https://gdg.sc.egov.usda.gov/Catalog/ProductDescription/NAIPM.html.
Accessed January 26, 2016.
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aIn Arizona Department of Environmental Quality (ADEQ) mapping
(https://gisweb.azdeq.gov/arcgis/emaps/?topic=assessed), the drainage
running adjacent to the Iron King Mine property is an unnamed
tributary, while the reach identified as Galena Gulch is located to the
southwest (ADEQ, 2016). The drainages intersect just upstream of the
confluence with the Agua Fria River. The tributary adjacent to Iron King
Mine is named Galena Gulch in this RI for consistency with previous
documents.
bZone A or AE: Areas subject to inundation by the 1-percent-annual-
chance flood event generally determined using approximate
methodologies.
Notes:
Flood zones from Yavapai County.  Received May 8, 2015.
NAVD88 = North American Vertical Datum of 1988
Topographic contours and hillshade model derived from USGS National
Elevation Dataset (grdn35w113_13), dated 2013.  Available at
http://nationalmap.gov/viewer.html.  Accessed April 15, 2015.
Watershed boundaries from USGS National Geospatial Program, dated
May 11, 2015.  Available at http://viewer.nationalmap.gov/viewer.html.
Accessed May 15, 2015.
Imagery from USDA-FSA Aerial Photography Field Office Ortho Imagery
(ortho_1-1_1n_s_az025_2015_1), dated 2015. Available at
https://gdg.sc.egov.usda.gov/Catalog/ProductDescription/NAIPM.html.
Accessed January 26, 2016.

Figure 5-7
Galena Gulch Surface Water Features
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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• Hunc: unconsolidated basin fill deposits (i.e. fanglomerates) 

• Hbslt: massive to vesicular olivine basalt 
• Hash: mafic tuff (e.g., ash, cinders and bombs) 

• Hcgl: boulder to pebble conglomerate (e.g., basal conglomerate) 
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Greenschist facies 
(muscovite-chlorite-calcite mineral assemblage) 

 
• Amygdaloidal andesite flow that is interfingered with 

tuffaceous sediments (IKV and SMS) 
 

• Mafic tuffaceous metasediments with well-developed 
foliation and relict bedding surfaces (SMS) 

 
• Pelitic and tuffaceous metasediments (SMS) 
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• Channel deposits.  Pebbly-sandy silt with some gravel deposits. 
• Fluvial deposits.  Cobbly-pebbly-sandy gravels with a clay matrix.  
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Figure 5-8
Stra graphic Column
Iron King Mine – Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

Iron King Mine - Pb-rich tailings
Humboldt Smelter - Cu-rich tailings

Upper: unconsolidated basin fill deposits (i.e. fanglomerates)

Uncomformity

Middle: massive to vesicular olivine basalt
               mafic tuff_(e.g., ash, cinders and bombs)

Lower: boulder to pebble conglomerate (e.g., basal conglomerate)

Notes:
IKV = Iron King Volcanics
SMS = Spud Mountain Series
Modified from Lockheed Mar n SERAS, 2015
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Figure 5-9
Site Geology
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

Xab1: Metavolcanic rocks (andesitic basalt breccia) (SMS)
Xb: Metavolcanic rocks (basaltic flows) (SMS)
Xgb: Gabbro (SMS)
Xi: Iron-formation, metachert, and siliceous metavolcanic 
rocks (SMS)
Xt: Metatuffaceous, chemically precipitated, and gneissic 
rocks (SMS)
Xtgq: Quartzose metasedimentary rocks of Texas Gulch 
Formation
Iron King Mine Ore Body

aGeologic units are further described on Figure 5-8. Sections are presented
on Figure 5-10.
Notes:
NAVD88 = North American Vertical Datum of 1988
Geology from USGS, 2008; Iron king Mine Ore Body from Anderson, C.A.,
and Creasey, S.C., 1958
Tertiary faults from Lockheed Martin SERAS, 2015.
Topographic contours and underlying hillshade model derived from USGS
National Elevation Dataset (grdn35w113_13), dated 2013.  Available at
http://nationalmap.gov/viewer.html. Accessed April 15, 2015.
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Qa: Artificial fill (OVB)
Qal: Alluvium (OVB)

Thab: Alkali basalt of Hickey Formation (Hbslt)
Ths: Sedimentary rocks of Hickey Formation (Hunc or Hcgl)
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Figure 5-10
Schema c Sec ons A-A' and B-B'
Iron King Mine – Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

Notes:
Units in Parentheses iden fied in Site Geology Map (Figure 5-9)
Figure source: Lockheed Mar n SERAS, 2015, with modifica ons

Figure 5-4
Schematic Sections A-A' & B-B'

Iron King Mine Site
Dewey-Humboldt, ArizonaW A # 0 -

EP-W-09-031
Scientific Engineering Response and Analytical Services

U.S. EPA Environmental Response Team 
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Figure 5-11
Piezometric Surface Contours, 
October 20, 2014
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Notes:
Refer to Figure 5-11 for well loca ons.
Rain data were collected at the Love Field Sta on, Presco , Arizona.
 MSL = mean sea level.
Figure source: Lockheed Mar n SERAS, 2015 with modi�cations.

Figure 5-12
Chaparral Gulch Groundwater Hydrographs,
June to October 2014 
Iron King Mine – Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 5-13
Supply Well Locations
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Notes:
Groundwater samples were collected from eighteen locations
outside of the main map extent.  GW-999925 is located over 2
miles south-southwest of the Site, and GW-999926 is located
approximately 10 miles south-southeast of the Site.  The other
sixteen sample locations are shown in the overview inset.
Imagery from USDA-FSA Aerial Photography Field Office Ortho
Imagery (ortho_1-1_1n_s_az025_2015_1), dated 2015.
Available at https://gdg.sc.egov.usda.gov/Catalog/
ProductDescription/NAIPM.html. Accessed January 26, 2016.
Underlying hillshade model derived from USGS National
Elevation Dataset (grdn35w113_13), dated 2013.  Available at
http://nationalmap.gov/viewer.html.  Accessed April 15, 2015.
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Figure 5-14
Habitat Areas
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

Map Extent

UV69

UV69

UV169

Notes:
Habitat areas from SERAS, 2015.
Imagery from USDA-FSA Aerial Photography Field Office Ortho
Imagery (ortho_1-1_1n_s_az025_2015_1), dated 2015.
Available at https://gdg.sc.egov.usda.gov/Catalog/
ProductDescription/NAIPM.html. Accessed January 26, 2016.
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Note:
Figure source: WestLand Resources, Inc., 2009 with modifica ons

Figure 5-15
Wetland Areas
Iron King Mine – Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 5-16A
Land Use Zoning, Town of 
Dewey-Humboldt
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

aFor the  pu rpose s of this fig u re , a re a s zone d a s planne d de ve lopm e nt,
m u nicipa l pu b lic space  (e .g ., pa rks), and rig hts-of-way a re  shown a s
re side ntia l.
Note s:
Land u se  zoning data from  Yava pa i Cou nty. Re ce ive d Janu a ry 21, 2016.
Th e  sou rce  for th e  e xte nt of Cropland wa s th e  Natu ra l Re sou rce
Conse rvation Se rvice  Ag u a Fria Rive r Wate rsh e d – Arizona: Ra pid
Wate rsh e d Asse ssm e nt. (NRCS, 2007). This a re a is zone d a s re side ntia l.
P u b lic land owne rsh ip data from  Bu re a u  of Land Mana g e m e nt
(az_su rf_m g m t), date d De ce m b e r 18, 2012.  Ava ila b le  at
http://www.b lm .g ov/az/st/e n/prog /m a ps/g is_file s.htm l.  Acce sse d
Janu a ry 27, 2016.
Im a g e ry from  USDA-FSA Ae ria l P h otog ra phy Fie ld Office  Ortho Im a g e ry
(ortho_1-1_1n_s_az025_2013_1), date d Au g u st 7, 2013. Ava ila b le  at
https://gdg.sc.e g ov.u sda.g ov/Cata log /P rodu ctDe scription/NAIP M.htm l.
Acce sse d Nove m b e r 2, 2015.
Unde rlying hillsh ade  m ode l de rive d from  USGS Nationa l Ele vation Data se t
(g rdn35w113_13), date d 2013.  Ava ila b le  at
http://nationa lm a p.g ov/vie we r.htm l.  Acce sse d April 15, 2015.
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Land use zoning  data from  Yavapai County. Received January 21, 2016.
The source for the ex tent of Cropland was the Natural Resource
Conservation Service Ag ua Fria River Watersh ed – Arizona: Rapid
Watershed Assessm ent. (NRCS , 2007). Th is area is zoned as resid ential.
Im agery from  US DA-FSA Aerial Ph otog raph y  Field  Office Orth o Im agery
(orth o_1-1_1n_s_az025_2013_1), dated Aug ust 7, 2013. Available at
h ttps://g d g.sc.eg ov.usda.g ov/Catalog /Prod uctDescription/NAIPM.h tm l.
Ac cessed Novem ber 2, 2015.
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Figure 5-16B
Land Use Zoning, Site Vicinity
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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