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Figure 7-2

Lead Distribution in Surface Soil
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 7-6
Shallow Soil Sample Results — Zinc to
Copper Ratios

Iron King Mine — Humboldt Smelter Superfund Site
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having a sample start depth greater than zero.

PArsenic was not detected in surface and/or deep soil at this
location.

“The background boundary was developed as part of the Soil
Background Study Report (CH2M, 2015).

Notes:
Image Source: USDA, 2015.

Figure 7-7

Ratio of Shallow to Deep Soil

Concentrations — Arsenic

Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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*Shallow soil samples are defined as having a sample start depth of
zero feet below ground surface, and deep samples are defined as
having a sample start depth greater than zero.

PLead was not detected in surface and/or deep soil at this location.
“The background boundary was developed as part of the Soil
Background Study Report (CH2M, 2015).

Notes:
Image Source: USDA, 2015.

Figure 7-8

Ratio of Shallow to Deep Soil

Concentrations — Lead

Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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®Shallow soil samples are defined as having a sample start depth of
zero feet below ground surface, and deep samples are defined as
having a sample start depth greater than zero.

bCopper was not detected in surface and/or deep soil at this
location.

“The background boundary was developed as part of the Soil
Background Study Report (CH2M, 2015).

Note:
Image Source: USDA, 2015.

Figure 7-9

Ratio of Shallow to Deep Soil

Concentrations — Copper

Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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*Shallow soil samples are defined as having a sample start depth of
zero feet below ground surface, and deep samples are defined as
having a sample start depth greater than zero.

®Zinc was not detected in surface and/or deep soil at this location.
“The background boundary was developed as part of the Soil
Background Study Report (CH2M, 2015).

Notes:
Image Source: USDA, 2015.

Figure 7-10

Ratio of Shallow to Deep Soil
Concentrations — Zinc

Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Notes:

Cone Penetrometer Testing (CPT) was completed as part of the
Phase 1 Subsurface Exploration of the MTP (GEI, 2012). Only
locations along the cross sections are shown on this figure.
Cross sections are shown on Figures 7-12, 7-13, and 7-14.
Image Source: Google Earth™; Image date November 6, 2015.
Accessed February 2, 2016.
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Figure 7-11
N X Location of Main Tailings Pile
\ ' Cross Sections

P Iron King Mine — Humboldt Smelter Superfund Site

\\ X Dewey-Humboldt, Yavapai County, Arizona
\BROOKSIDE\GIS_SHARE\ENBG\00_PROJMU\USEPA\667309_IRONKINGMINE\MAPFILES\R\SECTION 7\FIG07-11_MINETAILXSECTION.MXD FELHADID 5/16/2016 8:00:58 AM




WEST EAST

MTP-SB03
CPT-4-5

LEGEND m —~
-]
I"I_'I ©
| Tailings s g
6 b4
[ Hickey Formation z E
m g
cPT-83  Boring/well location T z
: :
:
© —
& m
(I) 1?0 290
_HORIZ_ONTISCALE, FEET
10X VERTICAL EXAGGERATION
TD 180 ft
FIGURE 7-12
Iron King Mine Main Tailings Pile
NOTES: Cross Section A-A' (Sheet 1 of 2)
Modified from GEI Consultants, Inc., 2012. Iron King Mine — Humboldt Smelter Superfund Site

Location of cross section shown on Figure 7-11. Dewey-Humboldt, Yavapai County, Arizona
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NOTES: : (Sheet 2 of 2)
Modified from GEI Consultants, Inc., 2012. | Iron King Mine — Humboldt Smelter Superfund Site
Location of cross section shown on Figure 7-11. 2570 Dewey-Hum boldt, Yavapai County, Arizona
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Iron King Mine Main Tailings Pile
NOTES: Cross Section B-B'
Modified from GEI Consultants, Inc., 2012. Iron King Mine — Humboldt Smelter Superfund Site
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Figure 7-15
Arsenic Distribution in Surface Soil,
Former Iron King Mine Property and
Adjacent Exposure Areas
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 7-16

Arsenic Distribution in Subsurface Soil,
Former Iron King Mine Property and

Adjacent Exposure Areas
Iron King Mine — Humboldt Smelter Superfund Site

Dewey-Humboldt, Yavapai County, Arizona
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Lead Distribution in Surface Soil,
Former Iron King Mine Property and
Adjacent Exposure Areas
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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(feet bgs) Arsenic Concentration
(mg/kg)
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>50 to 112 (Background)

>112 to 194 (Screening Level)
Orange >194 to 400
Red >400 to 800

>800 to 1,150 (Highest Detection)
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|

Scale in Feet

Notes:

bgs = below ground surface

Only samples within non-residential exposure areas on or adjacent to
the former Humboldt Smelter property are shown on this figure.
Samples within exposure areas NR7, NR11, and NR12 are labeled;
samples in Chaparral Gulch exposure areas are labeled on Figure 7-26A
and Figure 7-26B.

Subsurface soil samples have a beginning depth greater than 2 feet bgs.
Screening levels were used solely to evaluate the nature and extent of
contamination; they are not intended to infer the existence of
unacceptable risk.

Image Source: USDA, 2015.

Figure 7-20
Arsenic Distribution in Subsurface Soil,
Former Humboldt Smelter Property and

Adjacent Exposure Areas
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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*Total dioxin/furan concentrations expressed as the toxic equivalency
(TEQ) for mammal species.

Notes:

Surface soil samples have a beginning depth less than or equal to 2 feet
below ground surface. At locations where multiple samples were
collected at less than or equal to 2 feet below ground surface, the
symbolized concentration represents the maximum result.

Screening levels were used solely to evaluate the nature and extent of
contamination; they are not intended to infer the existence of
unacceptable risk.

Image Source: USDA, 2015.

Figure 7-21
Dioxin/Furan Distribution in Surface Soil,
Former Humboldt Smelter Property and

Adjacent Exposure Areas
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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OF$-225-4 @ ® OFS-ZZQ-S);;FT @ OFs-215-8 ane8 2158,.01— TCLP-7 N, . Image Source: USDA, 2015.
225AB-02@ ) OFS225-2(1)550B10 OFS:215-7 o - cHu-sBos— , © N, .
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_¥ Dewey-Humboldt, Yavapai County, Arizona
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8 X. } : Dewey-Humboldt Town Boundary
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5 46 . u H
7.5 23.4( 20 223 -, vl I ! , | XRE-585 —tLocation 1D
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5 21.1 ..i'o l. . H l (feet bgs) Arsenic Concentration
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Image Source: USDA, 2015.

Figure 7-26A

Arsenic Distribution in Subsurface Sail,
Chaparral Gulch, Exposure Areas NR3,
NR5, and NR6

Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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235 204 \ Iron King Mine — Humboldt Smelter Superfund Site
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: : \ Dewey-Humboldt, Yavapai County, Arizona
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Figure 7-27A
Lead Distribution in Subsurface Soil,
L Ri Chaparral Gulch, Exposure Areas NR3,
Agua Fria NR9 Lower Chaparral Gulch NR5, and NR6
’
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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e  MTP (IKM site) — stockpiled in the headwaters of Chaparral Gulch on the IKM site.
)
é e Uppermost Channel Deposit (UCD) — reworked fluvium-IKM tailings. Material is light
= brown to brown with mottle iron-oxide staining, consisting of pebbly-sandy silt with some
E cobbles. The unit ranges up to 13 feet thick.
=
= e  HS Tailings (HS site) — occurs only in the tailings swale and flood plain downgradient of
g E the swale. Undisturbed HS tailings are Cu-rich
2 =
5]
&~ B ¢  Humboldt Smelter Channel Deposit (HSCD) — reworked fluvium-HS tailings. The unit is
d=| g
= found only in the flood plain downgradient of the HS swale and always interbedded with HS
= tailings. Material is light brown to orange, consisting of pebbly-sandy silt with some
& cobbles. The unit is <5 feet thick.
=
= e Lowermost Channel Deposit (LCD) — found in the lower Chaparral Gulch (flood plain).
3 Material is mottled brown, green, and tan, consisting of the pebbly-sandy gravel with
cobbles. The unit ranges from up to 8 feet thick, and overlies either the principle fluvial
gravels or bedrock.
e  Brown Clay — occurs along the channel margins, most commonly overlies bedrock and less
- commonly overlies the principal Fluvial Gravels (PFG). The clay is dark brown and weakly
§ = 3] developed laminae to massive. The deposit ranges up to 6 feet thick.
- B
% E = e Principal Fluvial Gravel (PFG) — directly overlies bedrock and defines the bedrock
5 = channel. The unit is mottled brown-dark green-tan, poorly sorted, cobbly-pebbly-sandy=
gravel with a clay matrix. Pebbles/cobbles are subrounded to rounded Precambrian
volcanics and granitoids. The deposit ranges up to 14 feet thick.
e Basin Fill Deposits — unconsolidated basin fill deposits (i.e. fanglomerates)
> - g . . .
= 2 Qg e  Basalt — massive to vesicular olivine basalt
ot o g e Mafic tuff — mafic tuff (e.g., ash, cinders and bombs)
S |25
=
e Lower Conglomerate: boulder to pebble conglomerate (e.g., basal conglomerate)
|
Angular Unconformity i
8
= Amygdaloidal Andesite Flow
§ b e Granodiorite porphyry
2 § e  Greenschist facies e Quartz diorite.
g o0 (muscovite-chlorite-calcite mineral assemblage)
g E e Diorite porphyry
& = e Well-developed foliation e Gabbro-Diorite.
e Oriented 020-050° with subvertical dip
Ll

Figure 7-28

Stratigraphic Column — Chaparral Gulch
NOTE. , Iron King Mine — Humboldt Smelter Superfund Site
Modified from Lockheed Martin SERAS, 2015 Dewey-Humboldt, Yavapai County, Arizona
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Location of Chaparral Guich Cross Sections
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 7-30
| Ft Schematic Cross Sections A-A' and B-B',
NOTES: 0 300' | Chaparral Gulch .
Modified from Lockheed Martin SERAS, 2015. Iron King Mine — Humboldt Smelter Superfund Site
Summary of hydrostratigraphy is shown on Figure 7-28. Dewey—HumboIdt, yavapa,‘ County, Arizona
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Summary of hydrostratigraphy is shown on Figure 7-28. 200" Dewey-Humboldt, Yavapai County, Arizona
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Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Image Source: USDA, 2015.
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*The concentration shown for EPA monitoring wells is the maximum of
the 2014 sampling data, where available. The concentration shown for
other wells is the maximum of all sample data and is not restricted to
a specific year. Monitoring wells by geologic unit are presented on
Figure 7-48.

Notes:

The PVC casing at GW-999954 is greater than 3,000 feet below ground
surface in the flooded mine workings of Old Mine Shaft No.7. The
Cistern contains water pumped from Old Mine Shaft No. 7.

EPA wells STS-MW-04S, MTP-MW1, MTP-MW?2, and MTP-MW3 were
evaluated in 2014 but reported as dry, and no samples were collected.
GW-999925 and GW-999926 are not shown. GW-999925 is located
approximately 3 miles south-southwest of the Iron King Mine, and
GW-999926 is located approximately 11 miles south-southeast of the
Iron King Mine.

Image Source: USDA, 2015.

Figure 7-50

Dissolved Arsenic in Groundwater
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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*The concentration shown for EPA monitoring wells is the maximum of
the 2014 sampling data, where available. The concentration shown for
other wells is the maximum of all sample data and is not restricted to
a specific year. Monitoring wells by geologic unit are presented on
Figure 7-48.

Notes:
The PVC casing at GW-999954 is greater than 3,000 feet below ground

surface in the flooded mine workings of Old Mine Shaft No.7. The
Cistern contains water pumped from Old Mine Shaft No. 7.

EPA wells STS-MW-04S, MTP-MW1, MTP-MW?2, and MTP-MW3 were
evaluated in 2014 but reported as dry, and no samples were collected.
GW-999925 and GW-999926 are not shown. GW-999925 is located
approximately 3 miles south-southwest of the Iron King Mine, and
GW-999926 is located approximately 11 miles south-southeast of the
Iron King Mine.

Image Source: USDA, 2015.

Figure 7-51

Total Lead in Groundwater
Iron King Mine — Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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