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ABSTRACT

This report presents the findings froma historical aerial
phot ogr aphi ¢ analysis of the Iron King M ne/Hunbol dt Snelter site | ocated
near Dewey- Hunbol dt, Arizona. The site conprises the Iron King Mne and
t he Hunbol dt Snelter. The analysis was performed using fourteen (14) dates
of historical black-and-white, color, and color infrared aerial photographs
that cover the period from 1940 through 2003. For the historical aerial
phot ogr aphi c analysis, all fourteen (14) dates of photography were
anal yzed, and eight (8) dates were selected for reproduction and inclusion
in this report. The purpose of the historical aerial photographic analysis
is to docunent the nature, extent, and |ocation of contam nants and ot her
observabl e conditions of environmental significance at the Iron King M ne
and the Hunbol dt Snelter. This report provides operational renote sensing
information in support of renedial actions conducted by the Region 9 Ofice
of the U S. Environnental Protection Agency (EPA) under the Conprehensive,
Envi ronnment al Response, Conpensation, and Liability Act (CERCLA). This
report is presented in two volunmes: the first volune includes the text
descri ptions and phot ographi c anal yses, while the second vol une contai ns
the aerial photographs and interpretive overlays.

According to collateral information supplied by the EPA, the Iron King
M ne, |ocated west of H ghway 69 and west of Hunbol dt, Arizona, operated
fromthe |ate 1800s through approxi mately the 1970s. A portion of the mne
was al so used by a fertilizer manufacturing facility. The Hunbol dt
Snelter, |ocated east of H ghway 69 and south of Hunboldt, was used as a
snelter fromthe early 1900s through approxi mtely 1960 and may have been
used intermttently after that date for snelting and other purposes.
Tai | i ngs have been periodically released fromthe Iron King M ne down
t hrough the Chaparral Gulch extending to the Hunbol dt Snelter.

Findings fromthe historical aerial photographic analysis of the Iron
King M ne/ Hunbol dt Snelter site indicate that an ore processing facility



and two processing facilities operated on the Iron King Mne section of the
site during the time frame of the analysis. The ore processing facility
was conposed of processing buildings, tanks, overhead pipes, and tailings
ponds, and was active in 1940 through at |east 1964. Processing facility
PF-1 was active in 1940 through at |east 1980. Processing facility PF-2
was active in 1992 through at |east 2003. Waste materials generated from
the facilities appear to have entered the tributaries of the Chaparral

Gul ch and the Gal ena CGul ch

Evi dence that ore processing had occurred on the Hunbol dt Snelter
section of the King M ne/Hunboldt Snelter site prior to 1940 was found.
Ore Processing Facility-1 was operational in 1964 through at |east 1970.
Tai | i ngs ponds and dunping of materials were observed near the facility.
Ore Processing Facility-2 did not appear to be active during the tinme frane
of the analysis. However, the extent of |ight-toned material, |ocated
along a hillside that slopes to the Chaparral Gulch, did increase between
1940 and 1953. Waste materials generated from Ore Processing Facility-1
appear to have entered the Agua Fria R ver and waste materials generated
fromOre Processing Facility-2 appear to have entered the Chaparral Gul ch.

The EPA Environnmental Sciences Division, Landscape Ecol ogy Branch in
Las Vegas, Nevada, prepared this report for the EPA Region 9 Superfund
Division in San Francisco, California, and the EPA O fice of Superfund
Remedi ati on Technol ogy | nnovation in Washi ngton, D.C.
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| NTRODUCTI ON

This report presents the findings froma historical aerial
phot ogr aphi ¢ analysis of the Iron King M ne/Hunbol dt Snelter site (EPA | D#
AZ0000309013) | ocated near Dewey-Hunbol dt, in Yavapai County, Arizona. To
produce this report, fourteen (14) dates of historical black-and-white,
color, and color infrared aerial photographs, that cover the period from
1940 t hrough 2003, were obtained and anal yzed. Eight (8) dates of
phot ogr aphy (1940, 1953, 1964, 1970, 1973, 1980, 1992, and 2003) have been
reproduced for inclusion in this report. The purpose of the historical
aeri al photographic analysis is to docunent the nature, extent, and
| ocati on of contam nants, and other observable conditions of environnental
significance at the Iron King M ne/ Hunbol dt Snelter site. The Iron King
M ne/ Hunbol dt Snelter site is conposed of two |ocations the Iron King M ne
and the Hunbol dt Snelter (Figure 2). This report provides operational
renote sensing information in support of remedial actions conducted by the
Region 9 O fice of the U S. Environnental Protection Agency (EPA) under the
Conpr ehensi ve, Environnmental Response, Conpensation, and Liability Act
( CERCLA) .

According to collateral information (EPA, 2008), the Iron King M ne
operated fromthe late 1800s through approximately the 1970s. A portion of
the mne was al so used as dunp in the 1990s and a portion was used by a
fertilizer manufacturing facility. The Hunbol dt Snmelter was used as a
snelter fromthe early 1900s through approximately 1960 and may have been
used intermttently after that date for snelting and other purposes.
Tai | i ngs have been periodically released fromthe Iron King M ne down
t hrough the Chaparral Gulch extending to the Hunbol dt Snelter.

The Iron King Mne section of the site analyzed in this report covers
approximately 129.5 hectares (320 acres) and is | ocated west of Hunbol dt,
Arizona and Hi ghway 69. The Iron King M ne section is bounded on the east



by H ghway 69, on the north by the Chaparral Gulch, on the south by an
unnanmed tributary, and by open desert on the west. Surface elevations of
the Iron Mne section of the site range from approximately 1,470 neters
(4,822 feet) above sea level in the western part of the section of the m ne
to approximately 1,378 neters (4,520 feet) above sea | evel al ong Chaparral
@ul ch in the northeast (USGS, 1973, 1974, and 1975). Surface drai nage from
the section of the mne north of the Iron King Road flows into the
Chaparral Gulch via unnaned tributaries of the gulch. Surface drai nage
fromareas of the mne south of the Iron King Road flows through unnaned
tributaries of the Galena Gulch and then into the Agua Fria River,
approximately two kilometers (1.2 mles) southeast of the m ne.

The Hunbol dt Snelter section of the site analyzed in this report
covers approximately 65 hectares (160 acres), and is |ocated east of
H ghway 69 and south of Hunboldt, Arizona. The Chaparral Gulch, which
forms the west side of the Hunboldt Snelter, flows into the Agua Fria River
at the southern tip of the snelter. The Agua Fria River fornms the eastern
side of the Hunmbol dt Snelter and Hunbol dt, Arizona is located along its
northern boundary. The surface elevations of the Humbol dt Snelter section
of the site range from approximately 1,402 neters (4,600 feet) above sea
level in the center part of the snelter to approximately 1,341 neters
(4,400 feet) above sea level in the southern part of the snelter, where the
Chaparral Gulch joins the Agua Fria R ver (USGS, 1973, 1974, and 1975).
Surface drainage fromthe southwest areas of the Hunboldt Snelter flows
into the Chaparral Gulch. Surface drainage fromthe northeast areas of the
Hunmbol dt Snelter flows into the Agua Fria River.

The aerial photographic analysis of the Iron King M ne/ Hunbol dt
Snelter site is detailed in the “Historical Aerial Photographic Analysis”
section of this report. The findings are presented in two separate
subsections, one each for the Iron King Mne and the Hunboldt Snelter. In
the report, if there are no changes in environnmentally significant features
or activities fromone date of analysis to the next, these features and
activities will continue to be annotated on the overlays, but not discussed
in the text. Should these features and activities change in future dates,
they will again be discussed in the text.



Findings fromthe historical aerial photographic analysis of the Iron
King M ne/ Hunbol dt Snelter site indicate that an ore processing facility
and two processing facilities operated on the Iron King M ne section of the
site during the tinme frane of the analysis. The ore processing facility
was conposed of processing buildings, tanks, overhead pi pes, and tailings
ponds, and was active in 1940 through at |east 1964. Processing facility
PF-1 was active in 1940 through at |east 1980. Processing facility PF-2
was active in 1992 through at |east 2003. Tailings ponds and dans were
constructed in the drainage channels around the Iron King M ne section of
the site. Most of these ponds and dans were breeched at sone tine in the
past. Waste materials generated at the facilities at the mne likely
settl ed behind the dans and in the ponds. The breeches provide a route for
the waste materials to enter the tributaries of the Chaparral Gulch and the
Gal ena Gul ch.

Evi dence that ore processing had occurred on the Hunbol dt Snelter
section of the King M ne/Hunboldt Snelter site prior to 1940 was found.
Ore Processing Facility-1 did not appear to be active in 1940 and 1953,
al t hough evi dence of past ore processing activities was noted at the
facility. Ore Processing Facility-1 was, however, operational in 1964
t hrough at |east 1970. Tailings ponds and dunping of nmaterials were
observed at the facility. Ore Processing Facility-2 did not appear to be
active during the tinme frame of the analysis. However, the extent of
light-toned naterial, located along a hillside that slopes to the Chaparra
Gul ch, did increase between 1940 and 1953. Waste materials generated from
Ore Processing Facility-1 appear to have entered the Agua Fria River and
waste materials generated from Ore Processing Facility-2 appear to have
entered the Chaparral Gulch.

This report is presented in two volunmes. Volune 1 contains the text
of the report, including the Introduction, Mthodol ogy, and Phot ographic
Anal ysis sections. Volune 2 contains the various maps and t he phot ographs,
Wi th respective annotated overl ays.



A G ossary, defining features or conditions identified in this report,
foll ows the Photographic Analysis section. Sources for all maps, aerial
phot ogr aphs, and coll ateral data used in the production of this report are
listed in the References section. A list of all aerial photographs that
were identified and eval uated for potential application to this study can
be obtained by contacting the EPA Work Assi gnnment Manager.

Hi storical aerial photographs used in the analysis of this site have
been digitally scanned and printed for use in this report. A transparent
overlay with interpretative data is affixed to each of the digital prints.
See the Methodol ogy section for a discussion of the scanning and printing
procedur es.

Boundaries used in this report are based on those provided by EPA and
been further devel oped during the course of the analysis. These boundaries
do not necessarily denote | egal property lines or ownership.

The EPA Environnmental Sciences Division, Landscape Ecol ogy Branch in
Las Vegas, Nevada, prepared this report for the EPA Region 9 Superfund
Division in San Francisco, California, and the EPA Ofice of Superfund
Remedi ati on Technol ogy | nnovation in Washi ngton, D.C.
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FIGURE 1. SITE LOCATION MAP, ARIZONA (USGS, 1972).
APPROXIMATE SCALE 1:2,500,000
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FIGURE 2. LOCAL SITE LOCATION MAP, HUMBOLDT, AZ (USGS, 1973), MAYER, AZ (USGS, 1974),
POLAND JUNCTION, AZ (USGS, 1975), AND PRESCOTT VALLEY SOUTH, AZ (USGS, 1973).
APPROXIMATE SCALE 1:14,370



METHODOLOGY

This report was prepared using a standard net hodol ogy that includes
the foll ow ng steps:

» data identification and acquisition,
 photographic analysis and interpretation, and
» graphics and text preparation.

These steps are descri bed bel ow. Subsections also address details
related to specific kinds of analyses that may be required to identify
environnental features such as surface drai nage and wetl ands. All
operational steps and processes used to performthis work (including data
identification and acquisition, photographic analysis and interpretation,
and graphics and text preparation) adhere to strict QA/ QC guidelines and
standard operating procedures (SOPs). These guidelines and procedures are
docunented in the Master Quality Assurance Project Plan (QAPP) prepared for
Renmpt e Sensing Support Services Contract No. EP-D-05-088 (LMs, 2006).

Data identification and acquisition included a search of governnent
and commerci al sources of historical aerial filmfor the study area.
Phot ographs with optiml spatial and tenporal resolution and i mage quality
were identified for acquisition. In addition, U S. Geol ogical Survey
(USGS) topographic maps were obtained to show the study area | ocation and
to provide geographic and topographi c context.

To conduct this analysis, the anal yst exam ned di apositives
(transparenci es) of historical aerial photographs show ng the study area.
Di apositives are npost often used for analysis instead of prints because the
di apositives have superior photographic resolution. They show m nute
details of significant environnental features that may not be discernible
on a paper print.

A phot ographi ¢ anal yst uses a stereoscope to view adjacent,
over | apping pairs of diapositives on a backlit light table. 1In npst cases,
the stereoscope is capable of various magnifications up to 60 power.



St ereoscopi ¢ viewi ng involves using the principle of parallax (observing a
feature fromslightly different positions) to observe a three-di nensiona
representation of the area of interest. The stereoscope enhances the photo
interpretation process by allowi ng the analyst to observe vertical as well
as horizontal spatial relationships of natural and cultural features.

The process of photographic analysis involves the visual exam nation
and conpari son of many conponents of the photographic i mage. These
conmponents include shadow, tone, color, texture, shape, size, pattern, and
| andscape context of individual elenments of a photograph. The photo
anal yst identifies objects, features, and "signatures" associated with
specific environnental conditions or events. The term"signature" refers
to a conbination of conponents or characteristics that indicate a specific
obj ect, condition, or pattern of environnental significance. The academc
and professional training, photo interpretation experience gai ned through
repetitive observations of simlar features or activities, and deductive
| ogi c of the analyst as well as background information from col | ateral
sources (e.g., site maps, geologic reports, soil surveys) are critica
factors enployed in the photographic anal ysis.

The anal yst records the results of the analysis by using a standard
set of annotations and term nology to identify objects and features
observed on the diapositives. Significant findings are annotated on
overl ays attached to the photographic or conputer-reproduced prints in the
report and di scussed in the acconpanying text. Annotations that are self-
expl anatory may not be discussed in the text. The annotations are defined
in the |l egend that acconpani es each print and in the text when first used.

bjects and features are identified in the graphics and text according
to the anal yst's degree of confidence in the evidence. A distinction is
made between certain, probable, and possible identifications. Wen the
anal yst believes the identification is unm stakable (certain), no qualifier
is used. Probable is used when a limted nunber of discernible
characteristics allow the anal yst to be reasonably sure of a particul ar
identification. Possible is used when only a few characteristics are
di scerni ble, and the analyst can only infer an identification.



The prints in this report have been reproduced, either by photographic
or conputer nethods, fromthe original film Reproductions are nade from
the original filmand may be either contact (the sanme size) prints or
enl argenents, depending on the scale of the original film Any conputer-
produced prints used in this report are generated fromscans of the film at
approximately 1,300 dots per inch (dpi) and printed at 720 dpi. Although
the reproductions allow effective display of the interpretive annotations,
t hey may have | ess photographic resolution than the original film
Therefore, sone of the objects and features identified in the origina
i mage and described in the text may not be as clearly discernible on the
prints in this report.

Study area boundaries shown in this report were determ ned from aeri al
phot ogr aphs and frominformation supplied by EPA Region. Boundaries used

in this report do not necessarily denote | egal property |lines or ownership.

Digital Di apositives

Sonme filmvendors no | onger supply analog filmproducts (e.qg.
di apositive transparencies) to their custoners. Digital files, created by
scanning the original analog film products, are provided. The digital
file, a representation of an original analog filmproduct, can be analyzed
ei ther by conputer view ng techniques or by creating a secondary
di apositive fromthe digital file and view ng the secondary di apositve on a
light table. The result of this process of converting an anal og
di apositive image to a digital file may be a reduction in the photographic
resolution. A potential consequence of this in the real mof aerial
phot ographic analysis is a | ower confidence in the identification of
features or conditions of environnmental significance. For exanple, what
may have been identified with certainty as Aa drum@on the anal og version
of the diapositive my, on the digital diapositive, only be determ ned to
be “a probabl e drunf.

Col or I nfrared Phot ographs

Some phot ographs used for this analysis were nade from color infrared
film Normal color filmrecords reflected energy in the blue, green, and



red portions of the el ectromagnetic spectrum Color infrared filmdiffers
inthat it is sensitive not only to reflected blue, green, and red energy,
but also to reflected energy in the infrared portions of the

el ectromagneti c spectrum however, the blue energy is filtered out and only
the green, red, and infrared energy is recorded. Wen color infrared film
is processed, it displays "false" colors that do not correspond with the
true colors of the features photographed. For exanple, features that are
highly reflective in the infrared portion of the spectrum such as healthy
veget ati on, appear red to nmagenta on color infrared film The fal se color
di spl ayed by a feature is produced in accordance with the proportions of
green, red, and infrared energy it reflects. These portions are referred
to as the "spectral reflectance characteristics” of the feature. To
interpret the true color of a particular feature accurately from col or
infrared film a know edge of the spectral reflectance characteristics of
that feature is required. This information is not readily avail able for
the majority of features identified in this report. Therefore, unless

ot herwi se indicated, no attenpt has been nmade to interpret the true colors
of the features identified on the color infrared film analyzed for this
report.

Sur f ace Drai nage

The surface drai nage anal ysis produced for this report identifies the
direction and potential path that a liquid spill or surface runoff would
foll ow based on the topography of the terrain and the presence of
di scerni bl e obstacles to surface flow The anal yst determ nes the
direction of surface drainage by stereoscopic analysis of the aerial
phot ogr aphs and by exam ni ng USGS t opographic maps. Site-specific surface
drai nage patterns are annotated on the map or photo overlay. \Were the
direction of subtle drai nage cannot be determ ned, an indeterm nate
drainage line synbol is used. Regional surface flowis ascertained from
t he USGS t opographi c maps.



H STORI CAL AERI AL PHOTOGRAPHI C ANALYSI S

The Iron King M ne/Hunbol dt Snelter site is | ocated near Dewey-
Hunmbol dt, in Yavapai County, Arizona (Figure 1). The Iron King
M ne/ Hunbol dt Snelter site is conposed of two |ocations the Iron King M ne
and the Hunmbol dt Snelter (Figure 2). The aerial photographic analysis
results are presented in two separate subsections, one each for the Iron
King M ne and the Hunbol dt Snelter.

lron King M ne

Surface runoff fromthe section of the Iron Mne | ocated south of Iron
King Road trends to the east via Chaparral Gulch, a tributary of the Agua
Fria River. Surface drainage fromthe part of the mne |ocated south of
lron M ne Road flows to the southeast through an unnaned tributary into the
Gal ena GQul ch

OCTOBER 13, 1940 (Fl GURE 3)

Ful | aerial photographic coverage of the western boundary the Iron
M ne section of the Iron King M ne/Hunbol dt Snelter site was not avail able
for this date.

The Iron King Mne section of the Iron King M ne/Hunbol dt Snelter site
is located west of a railroad line that skirts the western edge of
Humbol dt, Arizona. Access to the Iron King Mne is via the Iron King Road
which links the mne to Hunbol dt. Features and conditions on the Iron King
M ne indicate that ore processing activities have occurred at the | ocation
prior to 1940. In 1940 an Ore Processing Facility, which is | ocated north
of lron Mne Road, is operating at the head of a narrow unnaned tributary
of the Chaparral Gulch. Drainage fromthe Ore Processing Facility flows
eastward, via the unnaned tributary, into to the Chaparral Gulch, east of



3rd Street, on the outskirts of Hunmboldt. The Ore Processing Facility is
conposed of one building, overhead pipes, and two vertical tanks. Light-
toned nounded material (LTMM has been deposited adjacent to the building.
Three tailings ponds (TP) have been constructed in the drai nage channel,
down gradient fromthe Ore Processing Facility. The ponds have been
designed to process materials fromthe Ore Processing Facility. Dark-toned
[iquid (not annotated) that emanates fromthe facility flows through the

t hree ponds that have been constructed down gradi ent fromone another. The
liquid exits fromthe base of the easternnost inpoundnent into the drai nage
channel via outfalls (OF).

A dirt access road (AR) leads north fromthe area of the Oe
Processing Facility past two possible m ne shafts, each of which has |ight-
toned material (LTM (likely spoil) adjacent to it.

Processing facility PF-1 appears to be operational and is | ocated
south of Iron Mne Road. Processing facility PF-1 is conposed of four
bui | di ngs and ot her associ ated nearby features: two inmpoundnents (IM,
light-toned material, and a nearby possible mne shaft. Drainage from
processing facility PF-1 flows to the southeast through an unnamed
tributary of the Galena Gulch. Light-toned material is noted at two
| ocati ons south of processing facility PF-1. A dirt access road (not
annotated) |eads fromthe processing facility to a | arge possi bl e ground
scar (GS). The possible ground scarred area slopes to the south away from
the access road to the edge of a drai nage channel.

10



FIGURE 3. IROM KING MINE, OCTOBER 13, 1940. APPROX. SCALE 1:5,000.



NOVEMBER 25, 1953 (FI GURE 4)

The Ore Processing Facility remains in operation and has been
significantly expanded since 1940. There are now four buil dings, overhead
pi pes, and two vertical tanks on the facility. The three tailings ponds,
| ocated in the unnaned drai nage channel down gradient fromthe facility,
have been reconfigured and enlarged. A fourth tailings pond has been added
down gradient fromthe three ponds that were in place in 1940. Milti-toned
liquid (not annotated) fromthe Ore Processing Facility flows through the
four ponds. Qutfalls, |located at the base of the new pond, release flow
into the unnanmed tributary of Chaparral Gulch.

Since 1940 an open pit and a probable m ne shaft have been excavated
due north of the Ore Processing Facility. North of the Ore Processing
Facility, near Chaparral Gulch, a new possible mne shaft and associ at ed
light-toned naterial are noted. M ning operations at the possible nmne
shaft | ocated nearby to the south, in place in 1940, have been ongoi ng
since 1940 at this location. Mre light-toned material (likely mne spoil)
has been deposited around the entrance to the possible mne shaft.

Processing facility PF-1 remai ns operational and now i s conposed of
three buildings, and a possible vertical tank, and a possible horizontal
tank. Two possible mne shafts, not visible on the 1940 phot ographs, and
associated light-toned material are |ocated on the sout hwest side of
processing facility PF-1. The two inpoundnents |located to the east each
contain standing liquid (not annotated). Two new small buildings (B) have
been built south of the processing plant, at the end of the access road on
the northern edge of the ground scarred area.

Fill material has been placed in fill areas (FA) around the Oe
Processing Facility and processing facility PF-1 creating flat fill areas
used to conduct facility operations. Numerous buil di ngs have been
constructed around the two facilities since 1940. These buildings likely
serve support ancillary functions for operations at the two facilities.
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FIGURE 4. IRON KING MINE, NOVEMBER 25, 1953. APPROX. SCALE 1:5,300.



JANUARY 15, 1964 (FI GURE 5)

The Ore Processing Facility continues to be operational and has been
significantly expanded since 1953. There are now ten buildings, eight
vertical tanks, overhead pipes, and staining on the surface of the
facility. The tailings ponds, operating at the Ore Processing Plant in
1953, have been reconfigured and expanded. A drainage channel and two
i mpoundnents that nmay function as overflow catchnments have been constructed
al ong the northern bottom edge of the tailings dam The channel directs
sonme of the discharge fromthe facility into two, relatively smaller
tailings ponds that have been constructed to the east, downstream fromthe
other tailings ponds. Breaches in the berns of the two new ponds appear to
allow liquid to circunvent the ponds. An outfall into the drai nage channe
is also noted at the base of the easternnost tailings pond.

The fill areas around the Ore Processing Facility have been expanded,
likely to accommpdat e expansion of activities at the facility. Four
vertical tanks (VT), buildings (not all are annotated), and
vehi cl es/ equi pnent (not annotated) are on the fill area north of the Oe
Processing Facility. The open pit, located north of the Ore Processing
Facility, has been expanded and ground scars fromthe extraction (EXT) of
materials fromaround the rimof the pit are noted. The amount of |ight-
toned material deposited adjacent to the possible mne shaft northeast of
the open pit has increased, indicating continued ore extraction at this
| ocation. An inpoundnent has been constructed along a tributary of the
Chaparral Gulch that drains the area east of the open pit. The inpoundnent
contains liquid (not annotated) at this tine.

Sout hwest of the Ore Processing Facility are two ground scarred areas.
The ground scarred area that is situated astride Iron King Road has been
expanded and nounded material has been deposited at this |ocation. Solid
waste (SW has been deposited al ong the southern edge of the southernnost
ground scarred area. An access road (not annotated) |eads fromlron King
Road to this |ocation.
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Processing facility PF-1 remains in operation. The facility is now
conposed of four buildings. The two inpoundnments, |ocated to the east, are
dry and no | onger appear to be in use. The fill area (not annotated)
around processing facility PF-1 has been expanded, |likely to acconmpdate
expansi on of activities at the facility. A dirt access road | eads south
fromthe vicinity of processing facility PF-1 to a fill area | ocated
adj acent to the possible ground scarred area first noted in 1940.

The railroad bridge that crossed the Chaparral Gulch has been renoved.
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FIGURE 5. IRON KING MINE, JANUARY 15, 1964. APPROX. SCALE 1:5,300.



FEBRUARY 6, 1970 (FI GURE 6)

The inventory of buildings and tanks on the Ore Processing Facility
does not appear to have changed since 1964. It is likely that the Oe
Processing Facility is no longer in operation. A large section of one of
the tailings ponds has coll apsed. East of the collapsed wall a new pond,
whi ch extends east to a railroad line, has been built. Al but the
easternnost tailings pond is enpty. A second inpoundnent has been
constructed adjacent to the inpoundnent |ocated along a tributary of the
Chaparral Gulch that drains the area east of the open pit. The
i mpoundnments contain liquid at this tine.

The open storage area (OS) | ocated north of the Ore Processing
Facility in 1964 is enpty and dark-toned nounded naterial (DTMW has been
pl aced at this |location. Nearby to the west a new fill area containing
dark-toned materi al has been established. Mre solid waste has been
scattered on the ground scarred area south of Iron King Road.

Processing facility PF-1 remains in operation. The fill area to the
west and south of processing facility PF-1 has been enlarged, likely to
acconmodat e operations at the facility. No other environnentally
significant change is noted in association with the facility.

Two open trenches (TR) have been dug on the side of a hill south of

Iron King Road near the railroad line (R'R). No established access road
| eads to this area.

14



OPEN PUT
PROB MINE!

L% “COLLARSED
Lk VAL
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JUNE 27, 1973 (FI GURE 7)

The Ore Processing Facility no | onger appears to be in operation.
There are now ten buildings and ten enpty vertical tanks on the facility
that do not appear to be in use. The tailings ponds are enpty and nuch of
their upper surfaces have been graded. Few vehicles are parked in the
area. The photography was taken on a Wednesday, a work day. The dark-
toned nmounded material noted west of the facility in 1970 has been renoved.
The ground scarred area, |ocated west of the Ore Processing Facility, has
been enl arged and the scattered waste noted on the surface of the area in
1970 is no longer visible. Probable solid waste continues to be visible
al ong the southern edge of the area. The anount of probable solid waste
material at this ground scarred area does not appear to have significantly
changed since 1970. Material has been extracted (not annotated) froma

section of the fill area noted north of the ground scarred area. Two
depressions or pits containing standing liquid (SL) are visible in the dry
bottom of the snmall, westernnost fornmer tailings pond. The inpoundnents

| ocated along a tributary of the Chaparral Gulch that drains the area east
of the open pit are enpty. The southern inpoundnment has been breached.

Processing plant PF-1 appears be in operation. Three vertical tanks,
vehi cl es and equi pnent (not annotated), and five buildings are visible on
the facility. East of the facility are two possible derelict (DER)
hori zontal tanks (HT) that have been placed in and adjacent to the
east ernnost fornmer inmpoundnment. The western fornmer inpoundnent (not
annot at ed) has been filled in.

15



FIGURE 7. IRON KING MINE, JUNE 27, 1973. APPROX. SCALE 1:5,300.



SEPTEMBER 25, 1980 (FI GURE 8)

Most of the buildings and all the tanks have been renoved fromthe
| ocation of the Former Ore Processing Facility. Two tank pads are visible

at the location of the former facility. A probable fill area is |ocated on
the southern portion of the ground scarred area | ocated west of the forner
facility. The probable fill area is |located at the forner |ocation of

probabl e solid waste, which is no longer visible. Material has been
extracted fromthe fill area located north of Iron King Road.

Processing facility PF-1 appears to be in operation and ei ght
buil dings are on the facility. The two possible derelict horizontal tanks
| ocated near the former inpoundnent in 1970 have been renoved. A ground
scar remains at the locations of the easternnost fornmer inpoundnent.
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FIGURE 8. IRON KING MINE/HUMBOLDT SMELTER SITE, SEPTEMBER 25, 1980. APPROX. SCALE 1:9,800.



JUNE 5, 1992 (FI GURE 9)

Littl e observable environnentally significant change has occurred on
the Former Ore Processing Facility since 1980. The two tank pads, visible
in the area in 1973, have been renoved. Small nounds of |ight-toned
mat erial (not annotated) are scattered around the Fornmer Ore Processing
Facility. The berns that fornmed two i npoundnents, |ocated along a
tributary of the Chaparral Gulch that drains the area east of the open pit,
are no |longer visible. Light-toned material now covers this |ocation.

Processing facility PF-1 no | onger appears to be in operation. Three
bui | di ngs have been renoved and there are now five buildings on the
processing facility. A building has been constructed east of this area
since 1980. The inpoundnent that has been visible near this |ocation since
1940 appears to have been filled in.

Processing facility PF-2 has been built north of the easternnost
former tailings pond. The facility is conposed of three buildings, five
t anks, and overhead pi pes and appears to be in operation. Two |liquid-
filled i npoundnents are | ocated adjacent to the west side of the facility.
A drai nage channel (not annotated) |inks the inpoundnents to an unnamed
tributary of the Chaparral Gulch

Sout h of processing facility PF-2 is a building and an i npoundnent,
each of which is likely associated with the facility. The inpoundnent,
whi ch has been built in a tributary of the Chaparral Gulch, contains
standing liquid (not annotated). Another inpoundnent is |located in the
col l apse area of a fornmer tailings pond. A probable pipeline or hose
appears to drain liquid fromthe inpoundnent into an unnaned tributary of
the Gal ena Cul ch.
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FIGURE 9. IRON KING MINE/HUMBOLDT SMELTER SITE, JUNE 5, 1992. APPROX. SCALE 1:9,800.



SEPTEMBER 20, 2003 (FI GURE 10)

The surface area of the Former Ore Processing Facility and the area
between it and the fornmer tailings ponds has been graded and covered with
material. Since 1992, five new buildings have been constructed west of the
Former Ore Processing Facility. Large open containers (CONT) are stored
near the new buildings (NB). Munds of probable solid waste have been
deposited in the area to the south of the containers. Material continues
to be extracted fromthe fill area |ocated al ong the boundary of the site,
west of the probable solid waste. Nunmerous nounds of material have been
deposited in the bottomof the open pit. A Tfill area is |located north of
the open pit. The fill area is |ocated where |ight-toned nounded materi al
and a possible mne shaft were noted in the past.

Only two buildings remain at the |ocation of processing facility PF-1.
Two vertical tanks are | ocated east of the area.

Processing facility PF-2 appears to be in operation and is conposed of
t hree buil dings, seven vertical tanks, and overhead pipes. A new building
has been constructed east of the facility and an i npoundnent has been
constructed al ong H ghway 69 at the eastern boundary of the mne. Part of
a fornmer tailings pond is being used as an open storage area for the
processing facility. Three horizontal tanks stand north of the open
storage area. The inmpoundnent, which contains standing liquid, is |ocated
in the coll apse area of a fornmer tailings pond. A drainage channel |ocated
al ong the northern bottom edge of the tailings damdirects surface flow
into the inpoundnent.

An aut onobi | e salvage facility is operating in the southeast corner of
this section of the Iron King M ne/ Hunbol dt Snelter site.
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FIGURE 10. IRON KING MINE, SEPTEMBER 20, 2003. APPROX. SCALE 1:5,300.
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Hunbol dt Snel ter

Surface runoff on the southwestern portion of the Hunbol dt Snelter
enters the Chaparral Gulch, a tributary of the Agua Fria River. Surface
drai nage fromthe northeastern part of the snelter flows directly into the
Agua Fria River

OCTOBER 13, 1940 (FIGURE 11)

The Hunbol dt Snelter section of the Iron King M ne/Hunbol dt Snelter
site is situated on a hill that overlooks the Agua Fria River, the
Chaparral Gulch, and the confluence of these two drai nhageways. The
Hunmbol dt Snelter is | ocated east of Highway 69 on the outskirts of the
sout hern section of Hunboldt, Arizona. A probable residence (RES) is
| ocated al ong the northwestern border of the snelter near 3rd Street.
Access to the Hunmbol dt Snelter is via both East Main Street and a network
of rail lines that enter the Hunboldt Snelter fromthe northwest. Features
and conditions on the Hunbol dt Snelter indicate that ore processing
activities have occurred in this section of the Iron King M ne/ Hunbol dt
Snelter site prior to 1940. Remants of ore processing activities are
| ocated in two areas of the site (Ore Processing Area-1 and Ore Processing
Area- 2).

Ore Processing Area-1 is located in the eastern section of the
Hunmbol dt Snelter and is situated on top of a hill, overlooking the Agua
Fria River. A network of rail |ines and access roads, which provides
access to the area, enters the area from Hunboldt. Five railroad spurs end
in this area. Remants of fornmer ore processing operations including
bui | di ng foundati ons, probable rubble, and areas covered with |ight-toned
material (all are not annotated) are visible at Ore Processing Area-1. Two
areas containing nultiple building foundations (BF*-1, BF*-2) and
associ ated rubble (not annotated) are visible. Two snokestacks (SS) and
two buildings are visible near building foundation BF*-1. One stack is
connected to one of the two buildings in the area. Dark-toned ground
stains cover the surface along the rail line north of the buildings. A
| one smokestack stands in the northeast section of the site.
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Al ong the edge of a hill slope overlooking the Agua Fria River are
mounds of dark- and mediumtoned material (MIM. The material is likely
wast e product derived fromore processing activities. In places the
mat eri al extends down the slope to the edge of the Agua Fria River
Adj acent to the west side of the nmediumtoned naterial are three contiguous
i mpoundnent s each of which contains standing |iquid.

West of the |arge dark-toned nounded nmaterial, a nound of nediumtoned
mat eri al has been deposited in the formof a ranp at the end of a rai
spur; an enpty possible inpoundnent is | ocated nearby. A possible forner
i mpoundnent is | ocated near building foundation BF*-2.

Along the rivers edge, adjacent to the northeast corner of the |arge
mound of dark-toned material is a building foundation, likely a fornmer punp
house.

Ore Processing Area-2 includes the area atop and along a hillside
over | ooki ng the Chaparral Gulch in the western portion of the Hunbol dt
Snel ter section of the site. Miltiple building foundations (BF*-3), likely
remmants of an ore processing facility, are |ocated between the nain rail
line and the access road that leads into the area from East Main Street. A
possi ble vertical tank still remains at this location. To the east an
i mpoundnent that contains standing liquid is located in a depression formed
by the bed the access road and the headwaters of a drainage channel that
flows into the Chaparral Gulch. Down slope to the south, toward the
Chaparral Gulch, danms have been built astride drainage channels so as to
forma series of tailings ponds (not annotated). All the dans are
breached. Light-toned materials (tailings) have been deposited in and
al ong the drai nage channel behind the southernnost dam Sone |ight-toned
mat eri al al so appears to have been washed down the slope to the banks of
t he Chaparral Gul ch.

South of the | arge nound of dark-toned material, |ocated along the
hillside over |ooking the Agua Fria River, dark- and |ight-toned nound of
mat eri al has been deposited at three locations. This material is likely
wast e products derived fromore processing activities. An incised drainage
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channel | eads down slope fromthe area of a rail spur to the dark-toned
material. On the slope above the light-toned material is probable rubble.
The arrangenment of the rubble suggests that this is the |ocation of a
former processing facility.

In the center of the snelter, south of Ore Processing Area-1, is an
array of buildings and building foundations that are connected to one
anot her by a network of sidewal ks (not annotated). The function of the
apparently associ ated buildings that were |located at this | ocation cannot
be ascertained fromthe aerial photographs. The building foundations in
this area of the snmelter will no | onger be annotated or discussed unless
significant environnental change is noted in association with them
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FIGURE 11. HUMBOLDT SMELTER, OCTOBER 13, 1940. APPROX. SCALE 1:4,500.
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NOVEMBER 25, 1953 (FI GURE 12)

Much of the Hunbol dt Snelter section of the Iron King M ne/Hunbol dt
Snelter site is relatively unchanged since 1940. Most of the buil dings and
features noted in 1940 renain in place.

Much of the area on and around Ore Processing Area-1 is relatively
unchanged since 1940. Each of the two snokestacks renains in place and the
mounds of dark- and mediumtoned material, |ocated along the Agua Fria
Ri ver, are relatively unchanged. A building, |ocated north of one of the
snokest acks in 1940, has been partially renoved and a buil ding foundation
is all that remains at the location. O the three inpoundnents noted in
1940 west of the nediumtoned nmound material only the northernnost
i npoundnment appears to be in use. The berns surrounding this inpoundnent
have been inproved. Sonme building foundations and rubbl e have been renoved
fromthe areas around buil ding foundati ons BF*-1 and BF*- 2.

Much of the area on and around Ore Processing Area-2 is relatively
unchanged since 1940. The possible vertical tank noted in 1940, however,
is no longer in place. The areal extent of the light-toned material that
covers the hill side above the Chaparral Gulch has increased. One
conti nuous area of light-toned materi al now extends down to the Chaparra
Gul ch. Mre danms have been placed in the drai nage channel |eading down to
the gulch. All the dans appear to have been breached. Since 1940 three
possi bl e conti guous i npoundnents, which are no |onger in use, have been
built on the up slope western edge of the light-toned material. A dirt
access road (not annotated), which does not appear to have been heavily
used recently, leads to the area fromthe north.
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FIGURE 12. HUMBOLDT SMELTER, NOVEMBER 25, 1953. APPROX. SCALE 1:4,500.
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JANUARY 15, 1964 (FI GURE 13)

Ore processing is ongoing at Ore Processing Area-1 in the northern
section of the snelter. Ore processing activity in the area appears to be
centered on snokestack SS-1. Light-toned material has been spread over the
surface of the area around the stack. Three new buil dings, a probable
hori zontal tank, two probable i npoundnents, and an open storage area
cont ai ni ng probabl e equi pment and probable crates are now in this area.
Open hopper railcars (not annotated) are on the rail lines in the area. A
| arge i npoundnent has been excavated and fornmed in a drainage channel in
the northwest corner of the snelter. The inpoundnent is enpty and a
probable outfall is |Iocated on the north side of the inpoundnent. Light-
toned materi al has been deposited on top of the nound of nediumtoned
material | ocated east of the Agua Fria River. An access road, likely used
for hauling waste material to the |location, |eads fromthe ore processing
area west to the top of the mound. The inpoundnent, noted in 1953 west of
t he medi umtoned nounded nmaterial, has been partially covered over with
fill material. Snokestack SS-2, noted in place in this area since 1940,
has been renoved.

Little observable environnmentally significant change has occurred on
or around Ore Processing Area-2 since 1953. The dans located in the wash
| eading down to the Chaparral Gulch in this area of the snelter will no
| onger be annotated or discussed unless significant environnental changes
is noted in association with them
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FIGURE 13. HUMBOLDT SMELTER, JANUARY 15, 1964. APPROX. SCALE 1:4,500.
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FEBRUARY 6, 1970 (FI GURE 14)

Since 1964 ore processing in northern section of the snelter has
continued. A linear-shaped tailings pond has been constructed and is in
use northwest of snokestack SS-1. The pond appears to be designed to
direct the flow of liquid into another tailings pond |located in the |arge
i npoundnment first noted in 1964 in the northwest section of the snelter.
The drai nage channel connecting the two tailings ponds appears to be
bl ocked at this tine. Dark- and light-toned |iquid/sludge (not annotated)
is in each of the tailings ponds. Light-toned nmaterial and dark-toned
mat eri al has been deposited across the surface of the area east of the two
ponds and al so on the |arge nounded of nmediumtoned material | ocated
nearby. The area near the northeast corner of the snelter slopes to the
northeast and it appears that material has flowed northward toward the Agua
Fria Rrver. A dirt road extends down the hill fromthe area around
snokestack SS-1 to the Agua Fria River. The road ends near a tailings pond
t hat has been constructed al ong the banks of the river. Light-toned
material is visible in the pond (not annotated) and on the hillside above
the pond. Since 1964 scattered nounds of |ight-toned and dark-toned
mat eri al have been deposited in the area south of snokestack SS-1. The
probabl e hori zontal tank and two probabl e i npoundnents | ocated near
snokestack SS-1 are no | onger visible.
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FIGURE 14. HUMBOLDT SMELTER, FEBRUARY 6, 1970. APPROX. SCALE 1:4,500.




JUNE 27, 1973 (FI GURE 15)

Ore Processing Area-1 no |onger appears to be in operation. The two
tailings ponds located in the north section of the snelter in 1970 are no
| onger in use. The large inpoundnent, that contained a tailings pond in
1970, is dry and light-toned material covers part of the bottom of the
i npoundnment. Probable solid waste has been deposited al ong the southern
edge of the large inpoundnent. The linear tailings pond, situated north of
snokestack SS-1 in 1970, has been denvolished. The ground surface at the
| ocation of the fornmer tailings pond and around the area north of
snokestack SS-1 has been graded and |ight-toned fine-grained materi al
appears to have been spread across the surface. Scattered nounds of I|ight-
toned and dark-toned material remain in place in the area south of
snokestack SS-1 and nounds of |ight-toned material have been deposited just
north of the snokestack. The tailings pond, |ocated al ong the banks of the
Agua Fria River, does not appear to contain liquid and |ight-toned materi al
lines the bottom of the pond.
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FIGURE 15. HUMBOLDT SMELTER, JUNE 27, 1973. APPROX. SCALE 1:4,500.
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SEPTEMBER 25, 1980 (FI GURE 16)

Littl e observable environnentally significant change has occurred on
the snelter since 1973. A building in the center of the snelter, southwest
of snokestack SS-1, has been renoved and a buil ding foundation is visible
at the location. The tailings pond, |ocated along the banks of the Agua
Fria River, is no longer in use. The |large inpoundnent in the north
section of the snelter is enpty. A dirt road crosses the southern berm and
provi des access to the bottom of the inpoundnent. The probable solid
waste, |located on the southern berm of the inpoundnent, does not appear to
have changed.

26



FIGURE 16. IRON KING MINE/HUMBOLDT SMELTER SITE, SEPTEMBER 25, 1980. APPROX. SCALE 1:9,800.
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JUNE 5, 1992 (FIGURE 17)

Littl e observable environnentally significant change has occurred on
the snelter since 1980. Mst of the scattered nounds of |ight-toned and
dark-toned material, in place south of snmokestack SS-1 in 1973 and 1980,
are no |longer visible. Three nounds of nediumtoned material (not
annot at ed) have been deposited on the probable solid waste | ocated on the
sout hern berm of the large inmpoundnment. A new dirt road crosses the
northern bermof the |arge inpoundnent.

Third Street now extends across the northern boundary of the snelter
and provides access to the |arge i npoundnent. New residences and two out
bui | di ngs have been built off the site, east of East 3rd Street, along the
northern edge of the snelter.
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FIGURE 17. IRON KING MINE/HUMBOLDT SMELTER SITE, JUNE 5, 1992. APPROX. SCALE 1:9,800.

17



SEPTEMBER 20, 2003 (FI GURE 18)

Littl e observable environnentally significant change has occurred on
the snelter since 1992. The tailings pond, |ocated al ong the banks of the
Agua Fria River, is no longer visible. Vegetation obscures the area. An
open storage area housing crates and containers is |ocated in the center of
the snelter. Light-toned materi al has been spread across both the southern
berm of the |arge inpoundnent and across the area where probable solid was
visible in the past on the southern berm of the |arge inpoundnent. A wall
has been built across the bottom of the inpoundnent and a dirt access road
crosses the northern berm of the inpoundnent.

There are now three residences along the northeast border of the
snelter. A fence separates the residences fromthe snelter. Nearby an
open storage area (crates and containers) has been placed on the dark-toned
mounded material that had been in place at the | ocation since at | east
1940.
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FIGURE 18. HUMBOLDT SMELTER, SEPTEMBER 20, 2003. APPROX. SCALE 1:4,500.

18



GLOSSARY

Access Road (AR) - A paved or unpaved route of vehicul ar access.

Aut onphi |l e Salvage Qperation - A yard for the collection, storage, and resale
of junked vehicles and the sal vage of junked vehicles for scrap netal.

Berni Di ke - An enbanknment of either natural or nman-nmade material s that
i mpounds |iquids, solids or other materials, or controls flood waters.

Building (B) - Arelatively permanent, essentially boxlike construction having
a roof.

Cont ai ner (CONT) - Any portable device in which material is stored,
transported, handl ed, or disposed.

Dark- (DT), Medium (MI), or Light-Toned (LT) - Tones of features in question
are conpared with the darkest and |ightest tones of gray (if using B&W
phot ography) on the print.

Extraction Area (EXT) - An area where earth or other material is being renoved
for specific use el sewhere (e.g., quarry, sand and gravel pits, etc.).

Fill Area (FA) - An area where material is being deposited to fill a
depression; or area where nmaterials have been added, altering the elevation of
t he ground surface.

Ground Scar (GS) - An area of bare soil, apparently the result of hunan
activity.

| npoundnent (IM - A liquid containment area that appears to be related to
activity on a site and nay be used for waste storage, disposal and/or
treat ment.

Material (M - Raw or waste naterials on or in the vicinity of the site.

Mounded Material (MM - Piles of raw or waste materials on or in the vicinity
of the site.

Qoen Storage Area (0OS) - An area of open-air (outdoor) storage of
containerized, raw or waste naterials, within industrial or manufacturing
sites.

Qutfall (OF) - The place where an effluent is discharged into the environnment.
Pit - A steep-sided hole in the ground surface.

Rubbl e - Broken bits and pi eces of anything that has been denolished (usually
associated with brick or stone).

Solid Waste (SW - Any garbage, refuse, or sludge froma waste treatnent,

wat er supply treatnent plant, or air pollution control facility, and other

di scarded material, including solid or sem-solid nmaterial resulting from

i ndustrial, commercial, mning, and agricultural operations, and from
conmunity activities; does not include solid or dissolved material in donestic
sewage, or solid or dissolved materials inirrigation return flows or

i ndustrial discharges.

Stain (ST) - A residue or discoloration resulting froma spill, discharge, or
renoved/ di spersed material s.
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Standing Liquid (SL) - A small, shallow, tenporary collection of liquid, not
necessarily waste. Not to include liquid contained in inmpoundnents, trenches,
pits, etc.

Tailings - Residue of ground rock and process effluents that are generated in
a mne processing plant.

Tailings Dam- A structure constructed to create a tailings pond for storing
mning tailings and process water

Tanks - Vertical tanks (VT), horizontal tanks (HT), pressure tanks (PT), tank
farnms, and solid waste managenent units. A large receptacle, container, or
structure for holding liquid or gas.

Trench (TR) - A long, narrow excavation unrelated to drai nage.
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®Phot ogr aphs listed with no figure nunber were analyzed but not placed
in this report.
‘B&W Bl ack- and-white
CIR Col or infrared
9Di gital diapositive (see Methodol ogy section)
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