
Direct contact by receptors

Notes:
 = Potentially complete pathway quantitatively evaluated in the Baseline Human Health Risk Assessment
 = Minor pathway quantitatively evaluated in the Baseline Human Health Risk Assessment

Blank = Incomplete pathway
a. Includes tailings, ash, slag, building debris, and other  sources associated with historical mining and smelter operations.
b. Residential exposure scenario is evaluated for all exposure areas; worker and recreator exposure scenarios are evaluated for

 all non-residential exposure areas (See Table 9-1).
c. Groundwater data were not evaluated as part of the human health risk assessment because (1) site-related impacts to groundwater appear to be confined to the former Iron King Mine and 

Humboldt Smelter properties and the area between them, and (2) regional groundwater quality includes naturally elevated arsenic, and local domestic water quality may be affected by 
septic systems and other non-mine related activity (See Section 5.5.6 and Section 7.6).
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Figure 9-2
Human Health Exposure Areas for Agua Fria 
River Sediment and Surface Water
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Figure 9-3
Incremental Cancer Risk Estimates for the
Residential Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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aAreas shown as having complete removal action are defined as having had surface soil from more than 50
percent of the undeveloped portion of the area removed. Areas shown as having partial removal action are
defined as having had surface soil from less than 50 percent of the undeveloped portion of the area removed.
bThe original 2006 planned excavation boundary included the entire O06 and O07 properties. The excavation
boundary was revised to hot spot removal on O07C after access was denied (Brown and Caldwell, 2007).
cThe Incremental Cancer Risk Estimate for NR3 Upper Chaparral Gulch is symbolized with a thick outline and no
shading because of overlap with Residential Yard-Specific Risk (RYSR) areas. Samples that fall within the area of
overlap were used to calculate both the RYSR yard-specific and NR3 Incremental Cancer Risk Estimates.
Note:
Image Source: USDA, 2015.
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Figure 9-4
Incremental Hazard Index Estimates for the
Residential Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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aThe hazard index at Yards 120 and 1910, and non-residential area NR6 are contributed by elevated levels of
metals that do not appear to be from mine- or smelter-related sources (see Sections 7 and 8.5).
bAreas shown as having complete removal action are defined as having had surface soil from more than 50
percent of the undeveloped portion of the area removed. Areas shown as having partial removal are defined as
having had surface soil from less than 50 percent of the undeveloped portion of the area removed.
cThe original 2006 planned excavation boundary included the entire O06 and O07 properties. The excavation
boundary was revised to hot spot removal on O07C after access was denied (Brown and Caldwell, 2007).
dThe incremental  Hazard Index estimate for NR3 Upper Chaparral Gulch is symbolized with a thick outline and
no shading because of overlap with Residential Yard-Specific Risk (RYSR) areas. Samples that fall within the area
of overlap were used to calculate both the RYSR yard-specific and NR3 hazard indexes.
Note:
Image Source: USDA, 2015.
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Figure 9-5
Lead Risk Estimates for the Residential
Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona

$ 0 500 1,000
Scale in Feet

Map Extent
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Dewey-Humboldt Town Boundary

aAreas shown as having complete removal action are defined as having had surface soil from more than 50
percent of the undeveloped portion of the area removed. Areas shown as having partial removal action are
defined as having had surface soil from less than 50 percent of the undeveloped portion of the area removed.
bThe original 2006 planned excavation boundary included the entire O06 and O07 properties. The excavation
boundary was revised to hot spot removal on O07C after access was denied (Brown and Caldwell, 2007).
cThe EPC value for NR3 Upper Chaparral Gulch is symbolized with a thick outline and no shading because of
overlap with Residential Yard-Specific Risk (RYSR) areas. Samples that fall within the area of overlap were used
to calculate both the RYSR yard-specific and NR3 EPC concentrations.
Notes:
EPC = Exposure Point Concentration
mg/kg = millgram per kilogram
Image Source: USDA, 2015.

Lead Mean EPC (mg/kg)b

7.7 to 140
   \
>400 to 18,699 (Highest EPC)

>140 to 400

:.,r,.• , 

, '::v:: ,rv'", 
• 

' .,. .». 

• 

, .. •• 

·­..... 

' 
• 

• • 
'I •. 

----.... 

' 

·, 
• I • I ·,. ... 

•• 

·­·--

• 

• 
--.... 

\ . • 
. 
I ·, 

--. ... ') 1·' .11--...... , \IJ!l,i fil•Ji"l~~121 

rlw, 

• 

• • I 

r 
I . 
'·, 

\ 
I . 
I 

t, 
", 
"\ -. 

• 

' . I . 
I 

I 
I 

' .... •• • 
I· ) 
' I . 

I 

1 
! 

1/ 

; 
/ 

I 
/. 

I 
/. 

I 

I 

• 

• 

• 

. 
• 

. f-
•• ' • • -,,. 

• 

f,j L~ 

/1( 

.. 
. . 

• 

IR-sli~ f.Hl 

I·, 

d IBlc•J\'J _ 

• 

• 

.J I I, 

-. ...'~ 

. . ~~ ~ 191ir1 t 
~Hie 

,...,......: ""';;;i:I::r., rn~ · I 1 

l,~E 
~ · 

.... .... ........ I ..._ 
1\ 
• I 

I! . I .. 
I! • I 

j\ 
• I 

i \. 

~ 

' 

• 
' \ . 

I 
j . . ..... .. ·, 

• '· ........ 
" "· - L" ,•.l 1/.J l'' I 

il•H11-1I 

·, 
I 
' I 
/ 

/ 
I 
I . 
I . 
I . 
.I 

i 
I . 
I 
I 
'1 \ ;,r-=.:;::..=...:-

·,. ~ 
..... _ .. ✓ 

' I . 
I . 
\ 
\ 

\ . 
\ 
\ 

• 

• 
' ·, . 

'·,., ......... ... 

-
I 
I 

I 

. 
I . 
I 

I 

' 

.... 
........... 

. ...:....... . 
. . 

) 

• 

• 

"' 

• 

I • I 

,.). I . .. 
' . 

• 

- . 

• .... 
• 'I 

- . , 
I 

• 

. ..,_ 

•• 
• 

• 

~ 

• 

• 

►· 
. , 

• . ' 

.. 

-
• • • 

• 

I 
I . ... 
.. 

ffl 
B 
w, 
~ 
L,,_: 

IOI 

-• 

= -- D 

..... ,.,.,_ 
, ..... 

'· 



NR13 Former
Humboldt Smelter

Property East
of the Agua
Fria River

NR2 Humboldt
Elementary

School

NR20 North
of Chaparral

Gulch

NR18 North
American Industries

Operations Area

NR19 Former Glory
Hole and North of
Main Tailings Pile

NR17 Main
Tailings Pile

NR16 Former
Mineworks

Area

NR14 South of
Former Iron King

Mine Property
NR15
Auto
Yard

NR10 Agua Fria
Tailings Pile

NR9 Lower
Chaparral

Gulch

NR8 Tailings
Floodplain

NR7 Smelter
Tailings
Swale

NR6 Middle
Chaparral

Gulch

NR5 Main Tailings Pile
1964 Blow Out Path

NR4 JT Septic
Facility

NR11 Former
Pyrometallurgical
Operations Area

NR12
Smelter
Plateau

NR3 Upper
Chaparral

Gulch

NR2
Dewey-Humboldt

Town Hall

Agua Fria Ln

Swensons Aly

Third Aly

Shawnee Ln

Trails End

Orange Rock Rd

Bu
tte

 St Gr
ee

n V
all

ey
 W

ay
Sie

rra
 D

r

Third St

Ol
d B

lac
k C

an
yo

n H
wy

Main St

Glenn Dr

Agua Fria Ranch Rd

Prescott St

Az
uri

te 
St

Sweet Pea Ln

He
cla

 St

Pale Moon Dr

Chaparral Gulch

Chaparral Gulch

Galena Gulch

Agua Fria River

AguaFriaRive r

\\BROOKSIDE\GIS_SHARE\ENBG\00_PROJ\U\USEPA\667309_IRONKINGMINE\MAPFILES\RI\SECTION 9\MXD\FIG9-6_OCCUPATIONAL_CANCER.MXD  TM015632 4/25/2016 9:46:50 PM

Figure 9-6
Incremental Cancer Risk Estimates for the
Occupational Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Image Source: USDA, 2015.
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Figure 9-7
Incremental Hazard Index Estimates for the
Occupational Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Image Source: USDA, 2015.
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Figure 9-8
Lead Risk Estimates for the Occupational
Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Notes:
EPC = Exposure Point Concentration
Image Source: USDA, 2015.
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Figure 9-9
Incremental Cancer Risk Estimates for the
Recreational Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Notes:
Image Source: USDA, 2015.
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Figure 9-10
Incremental Hazard Index Estimates for the
Recreational Exposure Scenario
Iron King Mine –  Humboldt Smelter Superfund Site
Dewey-Humboldt, Yavapai County, Arizona
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Incremental Hazard Index Estimate
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aNo areas exceeded a Hazard Index value of 1.  The highest
Hazard Index value was 1.
Notes:
Image Source: USDA, 2015.
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