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ARIZONA DEPARTMENT OF MINES & MINERAL RESOURCES 

InterOffice Memo 

To: H. Mason Coggin, Director 

Nyal Niemuth, Mining Engineer 

Diane Bain, Technical AssistantlEditor 

From: Ken A. Phillips, Chief Engineer 

Date: March 17, 1994 

Subject: Rumors of a proposed new steel mill for Arizona 

There have been recent rumors of a proposed steel mill being planned for the Snow Flake 
area of northeastern Arizona. 

The mover/shaker in this project is E. Alan Ferguson 
Allvllv1 Corp. 
P.O.Box 41597 
Mesa, Arizona 85274-1597 
Phone 731-9802 

I have received a number of calls from Mr. Ferguson on the subject of a new steel plant to 
be built at Snowflake next to the Stone Container paper mill. He has recently claimed that 
all of the" ducks are in a row" for the design of the plant to begin. He is, however, 
concerned about the long haul of 55 miles, one 'way, for iron ore from the Frog Pond Iron 
Mine north of Young to the planned plant site. 

Mr. Ferguson is involved with a firm called Allvllv1 Corporation. He has explained that 
Allvllv1 plans to construct a number of small, (not mini), steel mills throughout the 
Western Hemisphere using a fluidized bed iron oxide reduction process which has been 
developed over the last twenty years. Although the development of the process appears 
valid and has been well documented in the technical iron and steel metallurgical literature, 
I have no information on the authenticity of .AJM:M:'s involvement. 

The planned steel mill is to use a fluid bed reduction process incorporating ground iron 
ore, ground coal, ground limestone and fluxes if necessary. The calcium carbonate both 
fluxes the iron oxides an~ combines with the sulfur (if any) in the coal to produce calcium 
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sulfate which is collected in bag houses along with that portion of the fly ash that is not 
combined into the slag. The process is potentially very low in atmospheric emissions. 

Mr. Ferguson claims to have an agreement with Ben Warren of Arizona Public Service to 
source coal via the Cholla Power Plant, Joseph City at the power plant's contract rate 
which is lower than the open market rate. He also reports to have control of the Frog 
Pond iron deposit by location. He had no information about need for limestone or fluxes, 
but he is not involved in the technology. 

The long, and weather limited, haul from the Frog Pond iron deposit has prompted Mr. 
Ferguson to ask about other iron deposits in Arizona. They require at least a 3 ° year 
supply at 1,000,000 tons per year of 50% iron or an appropriately larger amount of easily 
beneficiated lower grade material. He wants to meet with me to discuss other deposits. I 
asked that he include some of their technical people. It was suggested they investigate the 
Pikes Peak Iron deposit east of Morristown. 

I believe a relatively small, modern, low/no emission, integrated steel mill using a mix of 
secondary and newly mined iron ore is a viable industrial development for Arizona. A steel 
mill would support both mining and steel consuming industries and provide a market for 
recycled iron and steel scrape. Although I have not yet met face-to-face with E. Alan 
Ferguson, he sounds sincere, but promotional. Perhaps he's involved as a real estate 
broker. I have made inquiry to Ben Warren at APS, but do not yet have a response. 

ADMrv1R Summary Time Accounting: 
Thus far: 12 hr 
Total expected <40 hr 

Potential Impact For Arizona: 
>$100 million capital investment 
> 150 mining and manufacturing jobs 
$10-$100 in annual sales 

cc: Glenn A. Miller, Museum Curator 

Ann Turney, Administrative Assistant 
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J. ERFURTH - Consu. '·'Seologist --------

PROFESSIONAL STATEMENT 

I do hereby certify, in the County of Spokane, State of 

Washington, that: 

1. This report has been prepared for AIMCO, INC. of Phoenix, 

Arizona, and that I hold no direct or contingent interest in 

that company. 

2. This report is based on my personal examination of the 

Gentry Iron Deposit and pertinent, relative documents. 

3.e I am a consulting geologist with a business address of 

E. 19906 Mica View Drive, Spokane, Washington 99016. 

4. I am a graduate of Eastern Washingto~ Uni versi ty in Geo­

logical Sciences, 1967. 

5. I am a duly registered and licensed professional geologist 

in the State of Oregon. 

6. I have practic~d my profeSSion for than 20 years. 

Dated in the County of Spokane, State of Washington on this 20th 

day of May, 1994. 
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J. ERFURTH - Consul, Se%gist ---------

INTRODUCTION 

At the request of John Rud, Geological Consultant of 

Phoenix, Arizona, the author carried out 9 field days of recon­

naissance and geological mapping of the Gentry Iron Depos! t 

located in Gila County, near Young, Arizona. 

The property is located in an unorganized ~ining district of 

the Tonto National Forest approximately 13 miles north and east 

of Young on Forest Service Road 512 to Forest Service Road 100, 

then south 1.5 miles to the center of the property, ,which is 

covered by 54 lode claims held by location (see Plate 2-A). The 

property is further located in Sections 8, 9, 16 and 17, Township-

9 North, Range 15 East J Parallel Canyon and Gentry Mountain 7.5 

minute series guadrangles, Gila and Salt River ~~eridian, Arizona 

(see Figure 1). 

Physiographyically,the property lies within a portion of thEa 

Sierra Ancha Mountains near Lost Tank Ridge,Mesa, the property 

lying on a north-south mesa with valley floors around 6000 feet 

and upper elevations of 6600 feet. The terrain is moderately to 

steeply incised and covered with Ponderosa Pine and sudanic 

grasses cover mesas and meadow floors. The weather is moderate 

throughout the year with snow cover or below zero temperatures 

not lasting long. 

The property can be reached, from ,Payson and Young on-paved 

and improved gravel roads by two-wheel drive vehicle, but during 

wet weather, four-wheel drive is recommended. 

CONCLUSION AND RECOMMENDATION 

The Gentry Iron Deposit is a shallow horizontally bedded 

massi va hemati te replacement deposit covering an irregular 

tabular area of 11,480,000.00 square feet (0.4178 square miles) 

wi th an average thickness of 11 feet.. The deposit harbors 

Gentry ,Iron Deposit - May, 1994 Page 4 



. < 

, . . 

I . 
:--- •• - • • - UTAH --L . .---.-. .. -- .. --_.-.... .. _ .. ---.. ..~ 

ARIZONA 

GENTRY IRON DEPOSIT . j 

YOUNG .Jf 

I 

. . 
-_ •• _ •• -.i._ 

NOGALES 

Arizona General Location Map 

Scale: 1" = 62 miles 

FlGURE 1 

. Gentry Ir0n Deoosit - May, 1994· Page 1a 



J. ERFURTH - Consult. ,'eolagist ---------

14,856,470.59 tons of indicated reserves grading an inferred 46 

percent Fe. 

A,2,SOO foot shallow explorator)p drilling program is recom­

mended along with future bulk sampling to further delineate and 

confirm· the integrity of this unique and valuable iron deposit. ~ 

To ensure a substantial position in this district, other 

iron depos! ts wi thin the district should ·be evaluated and 

considered for location as part of the resource reserve base. 

MINE HISTORY --

Historical information on exploratio~ and production as well 

as geological investigations of iron occurrences in Arizona are 

cursory at best. "Reconnaissance of Iron Resources of Arizona" 

and company report on "Iron Ore Reserves of Lady Bug and Zerox 

Claims" reveal some earlier activities (see References). 

In 1943, theO.M.E. (Office of Minerals Exploration) 

conducted a 4 hole drilling program on the Zer~~ claims which lie 

north of the subject property (Lady Bug' claims). Little infor­

mation was gathered from those earlier efforts. During the 

interim the Lady Bug claims, at al, were held by Alfred Haught, 

et al, of Young during the 60' s where general exploration and 

assessment work was carried out. Reportedly, 500 tons of min­

eralized material was mined and shipped for beneficiation. 

During the mid 60's, Archean Exploration Corporation of 

Phoenix, Arizona ~ntrolled the North Carbon, Comet, Zerox, Lady 

Bug and South Carbon claim groups and conducted a 4 hole drill­

ing, sampling and mapping program on the Lady Bug claims. The 

results of that study are incorporated in this report (see Plate 

1-A) • 

At this time the subject property is held by AIMCO, INC. of 

Phoenix, Arizona, held· by location by 54 lode claims recorded in 

April of 1994. 
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GEOLOGY 

General Statement: 

The largest concentrations of iron are found in banded 

sedimentary iron formations of Precambrian age. The formations 

have 'been concentrated by natural processes to form high grade 

deposi ts of hemati te or goethite by leaching of silica and 

oxidation of ferrous minerals. The high grade ores are classed 

~s residual or replacement deposits. Residual ores are usually 

earthy, porous and contain 50-60 percent iron in their natural 

state. Replacement deposits are usually dense, massive and 

contain 64-68 percent iron. Often, the ores retain banded 

structures of the original sedimentary rock. Examples are the 

hard ores of the Vermilion Range, MinnesCDta; Steep Rock ahd 

Michipicoten Districts of Canada; Minas Gerais, Brazil; Fort 

Govroud, Mauritania and Siskem, Republic of South Africa. 

These important 'sources 'of Precambrian iron are are massive 

deposi ts of magnetite and hemati te thou~:lt to be of igneous 

origin. Like the above, the Gentry Iron Deposit p;:o~bly 

r~presents a contact pyrometasomatic replacement of bodies of 

limestone or volcanic rocks at or near their contacts with 

intrusive igneous rocks, depositing magnetite oxidized and 

altered to hematite containing up to 65 percent iron. Despite 

the long history of mining, exploration and research, the origin 

and mode of deposition of these deposits are still quite un­

certain. 

* * * * *.* * * * * * * * * * * * * * * * * * * * * * * * * * * * 
The Gentry Iron Deposit lies within the central highlands, a 

transitional zone between the northern Colorado plateau province 

and the southern basin and range province. The fault bounded 

mountains trend northwest-southeast exposing igneous and flat­

lying sedimentary and metasedimentary rocks of both Precambrian 

and Paleozoic age. 

Periods of volcanism, granitic intrusion and mountain 

building (mazatzal revolution) were interceded by periods of 
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-----------------------
quiescence, erosion and deposition; followed by metamorphism of 

layers' of sandstone, conglomerate, shale and lacustrine depos1 ts 

of limestone. These formations were later intruded by Precam­

brian to tertiary diabase dikes, sills and stocks containing as 

much as 30 percent magnetite and. replacing the host, mescal 

limestone wi th massive-banded_ cherty hematite and specular 

hemat! t~; as pryometasomatic~contact metamorphic replacement 

iron deposits. The host rock (rocks) interruptedly cover an area 

90 miles long north-northwest by 36 miles wide. 

Stratigraphy-Lithology: 

The iron deposit is exposed over an irregularly tabular area 

approximately 6000 feet nortp-south by 3000 feet east-west at ~he 

longest. points as a horizontal bedded stratigraphic mappable unit· 

(see Plats 1-A and 2-A). 

Numerous prospect pits, trenches, adits and cat cuts expose 

_ the deposit at four maj or workings on the property. Steeply 

incised gullies draining to - Gentry Creek and the west prong of 

Gentry Creek further 'expose and trace the hematite bed generally 

along the 6400 foot contour. 

As part of the Apache group of younger Precambrian, Cambrian 

and Devonian undivided sedimentary rocks, the iron bed is 

si tuated near the basal member of the mescal formation which 

includes limestone, orthoquartzite, pebble conglomerate, quartz­

i te and shale (phylli tic) • Overlying the massive iron bed is 

from 5 to 30 feet of varying percentages of cherty hematite 

intercalated with selvages of the Apache group rocks. Rocks 

overlying this group include the Martin limestone, Troy quartzite 

and conglomerates and the White Chediski sandstone. -North and off the property the Martin' formation is intruded 

by diabase dikes and sills, rarely intruding the mescal formation 

or contacting the iron member. Only one exposure of the diabase 

was mapped at the Gentry deposit. 

During mapping, 62 sample sites were measured for hematite 

bed thickness. Combined with historical sample sites and drill 

Gentry Iron Deposit, - May, 1994 Page 7 
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data, 72 combined me~surements gave an accunlulated ari thmetic 

average hemati te bed thickness of 10.70 feet. This figure 

closely templates earlier independent evaluations of 11.0 feet. 

As stated earlier, the hemati te bed has not only been 

exposed from earlier prospecting but in the southern part of the 

property, is exposed as outcr~ps capping the surface and trace­

able from surface float through heavy cover. At the 6400 foot 

contour, the hematite bed and stratigraphy are easily traced 

around the margins of the property. Here, the ~ematite beds are 

exposed as outcrop ledges, easily measured and confirming its 

integrity and continuation on "three sides" (see Plates I-A and 

2-.1\) • 

Traversing north toward the Frog Pond and up creek, the 

hematite is stratigraphically -traced into the creek bed at 6,320 

foot elevation. Traversing northwest and north from the prospect 

near the section corner the hematite bed finally becomes covered, 

discontinuous and displaced? but DDH 1 and 2 do confirm the 

integrity of the hematite Ccd in this quadrant. 

In the southern quadrant the hematite bed is primarily 

exposed on and near the road, being narrowly exposed to the ridge 

tops. 

The 

tigraphy, 

Gentry Iron Deposit conforms to the flat-lying stra­

contacting wi th little gradation to sedimentary and 

metasedimentary rocks. The hemeti te is massive steely gray to 

specular to cherty and banded with relict structures. Upper beds 

are coarse grained, more impure with varying percentages of 

ferruginous lenticular chert and ferruginous chert breccias. 

Structure: 

Bedding attitudes taken throughout the mapping confirm the 

flat-lying nature of the iron deposi t with only minor local 

changes in attitude. Two faults transposed from "Geologic Map of 

Gila County, Arizona" (see-References), seem to have added little 

dispari ty to the structure of the depos1 t. The west-northwest 

trending fault in the vicinity of the Frog Pond is supposed to 

Gentry Iron Deposit - May, 1994 Page 8 
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have marked vertical displacement, while the faul t trending 

north-south through the center of the property is minor rota­

tional with probably only minor flexu:..-ing of the stratigraphy. 

No evidence of major faulting was observed on the property. 

Three diamond drill holes located on the northern one-half 

of the property from previous exploration efforts, penetrated 

he~atite beds at 91 feet, 141.5 feet and 221 feet respectively 

(see Plates 1-A, 3-A cross sections). Three cross sections 

constructed across the property suggest the,' possibili ty of 

multiple hematite replacement beds, which were also observed 

during"surface mapp~ng. The cross sections also show an increase 

in overburden to the north of 100 to 150 feet. 

Mineralogy-Geochemistry: 

Hemati te (chemical formula Fe203), is the primary iron 

,mineral along wi th lessor amounts of a variety called 'specular 

hemati te. The hemati te is fine grained, red to brownish red, 

steel gray, 'metallic to black and occurring as massive to 

massive banded and containing impurities primarily as fer­

ruginous lenticular chert and ferruginous cherty breccia. other 

megascopic minerals include secondary "quartz eyes", goethite and 

microscopic sulfides, sulfates, silicates and carbonates. Minor 

amounts of ilmeni te, apati te and rutile may be present. Three 

samples analyzed by the B of M from the subject property and six 

from surrounding areas are shown in Tables 1 and 2. 

TABLE 1 

Analyses of hematite samples from Frog Pond' 
(Lady Bug-Minnie) hematite deposit, Gila County, Arizona 

Sample Chemical anal Tses, l)ercent Remarks 
Fe Ti02 twL.""l S P S102 

1 .... 63.7 0.1 0.1 0.30 6.2 Mesa outcrop between Gentry 
Cre~k (Frog Pond) and old 
Nail Ranch,. sec 16, T9N, RISE. 

2 ..... 35.4 .4 .4 .08 .20 37.6 O~tcrop near confluence 
Gentry alld Shell Creeks, 
sec l.~, T9N, R1SE 

3 ..... 52.4 ..5 .2 .05 .40 19.8 Outcrop in bottom of Gentry, 
Creek approximately in sec 
17, T9N, R15E, Lady Bug 
No. 1 claim 

Gentry Iron Deposit - May, 1994 ,Page 9 
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J. ERFURTH - ConSUl •.. ,:, Ge%gist ----------

Iron Reserves: 

Hemati te iron reserves were calculated using accepted 

definitions adopted by the U. S. Department of the Interior for 

use by the Geological Survey and Bureau of Mines (see Appendix 

A) • 

The mapped area on a scale of 1"-500' (see Plate 2-A), was 

divided into three contiguous blocks, (A, B and C) and using a 

compensating polar planimeter, the irregular ar~as were measured 

several times each following contour outlining the iron deposit 

perimeter. By picking the proper scale and arm factor X the unit 

vernier, square footage measurements were obtained. Conservative 

ari thmetic averages of hematite bed thickness were gained by the.; 

author from 64 separate sample measurements and combined with 8· 

other historical field and drill intercepts, an average thickness 

of 10.7 feet was calculated. Historical references use 11.0 feat 

for bed thickness. We will round off and use 11.0 feet hematite 

bed thickness for our tonnage calculations. 

8. 5 eu. Ft/T has been found acceptable 

Therefore: 

Block "A": 
1,800x4000 Cu.Ft. - 7,200,000.00 Cu.Ft.xll 

Block "E": 
780x4000 eu.Ft. - 3,120,000.00 Cu.Ft.x11 

Block "C": 
290x4000 eu.Ft. - 1,160,000.00 Cu.Ft.11 

TOTAL TONS BLOCKS A, B and C 

A tonnage factor of 

for this deposi t. 

• 79,200,000.00 
8.5 

• 9,317,647.059 Tons 

.. 34,320,000.00 . 
8.5 

• 4,037,647.059 Tons 

• 12,760,000.00 
8.5 

- 1,501,176.471 Tons 

- 14,856,470.59 Tons 
of hematite iron 
reserves. 

Gentry Iron Deposit - May, 1994 Page 11 



J. ERFURTH - Consu. Geologist ---------

Referring to the accepted are reserves classification 
(Appendix A), we could Mdemonstrate" some of the iron reserves as 
"measured" because of the closely spaced outcroppinga, prospects 
and drill holes. Combining those areas with known "indica"ted " 
areas we could show "demonstrated" reserves. But, with the open 
untested areas lacking "drill indications", I would classify this 
deposit with "Total Identified Resources" of: 

Iron Grade: 

14,856,470.59 tons of INDICATED 
hematite iron reserves 

\ 

Hemati te and magnet! te replacement depos! ts in Navaj 0 and 

Gila Counties have been inferred to average 46 percent iron. 

Three samples taken by the B of M on the property ran 63. 7 

percent Fe; 35.4 percent Fe, 52.4 percent Fe, respectively, 

averaging 50.5 percent Fe (see Table I). Other samples taken on 

surrounding properties by the B of M ran 51.8 percent Fe" 35.4 to 

64.1 percent Fe, 35.4 percent Fe and 64.2 percent Fe (see Table 

2) 

An inferred average of 46 percent iron content ·for the 

Gentry iron Deposit is a fair estimate for identified resource 

calculations at this time. 

When pure, hematite contains 70.0 percent iron. Wnile 

mapping, the author made the effort to estimate "percent Cherty 

hematite", that is percent chert within the hematite bed or beds. 

r found my esti.mates too broad and unquanti tati va. Estimates 

would be best obtained from logging of core during exploration 

drilling. As recommended, bulk samples of 5 to 10 tons should be 

extracted later for analysis and benefication. 

Exploratory Drilling: 

A first phase program of approximately 2,500 . feet of ex­

ploratory shallow drilling in 18 holes on 400 foot center.spacing 

would confirm reserve base estimates and possible Illul tiple bed 

occurrences. 

This would be accomplished wi th a truck mount longyear 38 

class diamond core drill using wireline NX tools, holes posi-

Gentry Iron Deposit - May, 1994 . Page 12 



J. ERFURTH - Consu, Geologist ---------

tioned on or near existing road access (see Plates l-A, 3-A, 

proposed DDH-depth). A drill of this size has the torque to 

penetrate the silicified rock using impregnated bits and allowing 

good recovery with 1.875" diameter core. This would take about 

one month. Step-out and fill-in drilling would be recommended 

after exploratory results. 

OTHER PROSPECTS - INFERRED RESERVES 

Beyond the indicated reserves and grade of The Gentry Iron 

Deposit· are other iron deposits open for evaluation and location, 

adding substantially to the reserve base of this district. 

In Gila County alone there are at least 36 separate pros­

pects of iron deposi ts ranging from magneti te to hematite, .. 

limonite and titaniferous varieties (see Figure 2, Table 2). 

Five deposits covering substantial areas plus other his­

torically prospected areas surround the Gentry· Iron Deposit. 

Literature evaluation and reconnaissance of these areas confirms 

the probability of only cursory geological examination in the 

past or at least a lack of any modern exploratory detailed 

mapping evaluations. 

The following deposits are part of the same stratigraphie 

sequence and "broad contact-metamorphic replacement of the mescal 

limestone that has been dilated and shattered into a comple~ of 

fault blocks by widespread intrusions of diabase". 

Carroll Spring Hematite: 

On the mesa· directly west of the Gentry Iron Deposit in 

Sections 8 and 17, literature points to a diamond drillhole of 

unknown depth penetrating 11 feet of hemeti te assaying 40.45 

percent Fe. Two surface sampled areas along the 6,400 foot and 

6,200 foot contours reportedly ran 15 feet of 57.9 percent Fe and 

18 feet of 55.8 percent Fe, respectively. The area was briefly 

reconned in April, 1994 and only minor hematite float was found. 

This area deserves more than a cursor examination (see Plate 2-

A) • 

Gentry Iron Deposit - May, 1994 Page 13 
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J. ERFURTH - Consultirl:::r '-.Je%gist ----------

Nail Ranch Hematite: 

This depoei t consists of about 80 acres of patented land 

surrounded by the Tonto National Forest and lies in Sections 8, 

9, 15, 26 and 17 directly east of the Gentry Iron Deposit south­

west along Gentry Creek. Reportedly, the hematite zone consists 

of "sporadic outcrops and high-grade float about 70 feet thick". 

The hematite zone was traced intermittently southwest from the 

nail Ranch for 1. 5 miles. One sample taken by the B of M ran 

35.4 percent Fe, other samples contained as much as 57.0 percent 

Fe. 

Bottle Spring Hematite: 

This deposi t lies about 1.25 miles northeast of Bottle 
. \ 

Springs and was part of the old Zerox Group of claims, Sections 

29 and 32, Township 10 North, Range 15 East. The hematite bed 

dips 35 degrees, trending northeast an~ west and can be·traced in 

the parallel Creek Canyon area for more than one mile. A 

character sample taken by the B of M reportedly ran Sl.B percent 

Fe. Earlier evaluations by Archean Corp. in this area, which 

lies north of Frog Pond to Parallel Creek, inferred reserves of 

85 million tons hematite (refer to Parallel Canyon 7.5' quad­

rangle) . 

Gentry Mesa Hematite: 

This deposit lies about one mile south-southeast of the 

Gentry Iron Deposit and directly east of Shell Mountain, covering 

Sections 21, 22, 27 and 28, Township 9 North Range 15 East. 

"Hematite crops out intermittently 2,000 feet eastward in a zone 

as much as 50 feet thick. The zone comprises high-grade bodies 

of hematite, observed as much as 10 feet thick interlayered with 

lower-grade ferruginous material, as a contact-metamorphic 

replacement of gently dipping mescal limestone in complexly 

faul ted mesa-canyon terrain. He.mati te occurs just below a 

silicified and hematite stained algal member of the mescal 

limestone and above a thick-diabase intrusion". 

Gentry Iron Deposit - May, 1994 Page 14 



J. ERFURTH - Consuli . .:::J Sea/agIst ---------

A sample of "hematite-rich" outcrop taken by the B of H in 

1961 ran 64.1 percent Fe (refer to Parallel Canyon and Gentry 

Mountain 7.5' quadrangles). 

Shell Mountain Hematite: 

This "hematite-rich" formation occurs about two-thirds the 

way up the slope of Shell Mountain above Gentry Creek in Sections 

27 and 28, Township 9 North, Range 15 East. 

"The hematite-rich formation crops out in~ermi ttently in a 

zone about O. 5 miles in length northwest, 1, 000 feet in width 

northeast and 20 to 50 feet in thickness as a contact-metamorphic 

replacement of gently dipping mescal limestone, underlain by a 

thick diabase intrusive. The limestone dips as much as 20 

degrees north in the complexly faul ted mesa-canyon terrain. 

Along Gentry Creek Canyon opposi te Shell Mountain, mescal 

limestone and hematite are exposed on the Gentry mesa side near 

the canyon bottom; whereas, on the south side of the canyon the 

lower two-thirds of Shell Mountain is diabase. Above the 

diabase, almost pure to mixed hematite occurs as irregular 

deposits just beneath the silicified and hematite stained algal 

member of the mescal limestone formation. Magnetite is abundant 

in the diabase of the area and is prominent as placer sand in the 

Gentry Creek drainage bottoms of the area" (see Gentry Mountain 

7.5' quadrangle). 

A representative sample collected by the B of M in 1961 ran 

64.2 percent Fe. 

Other hematite occurrences out-of-the-area such as the Split 

Rock (Gentry-Rock Creek) hematite crops out in thicknesses of 5 

to 30 feet for about 3, 000 feet and intermittently exposed for 

about one mile along Canyon Creek in Sections 27 and 28, Township 

8 North, Range 15 East. A sample taken by the B of M ran 67.9 

percent Fe. 

East of Canyon Creek the he.mati te is sufficiently shallow 

for consideration as a "limited open-pit area". 

Creek the hematite is more deeply buried. 

Gentry Iron Deposit - May, 1994 
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J. ERFURTH -Consw~ leo/agist ----------

Apache' and Chediski Hematite Deposits: 

As part of the National Defense Appropriation Act in 1941 

the Bureau of Mines (B of M) in concert with the United States 

Geological Survey (USGS) evaluated iron deposits in the western 

United States for raw material for western steel production. The 

Apache and Chediski deposits were selected for detailed evalua­

tion (see References). 

The deposits are located on the Fort Apace Indian Reserva­

tion near Canyon Creek in Sections 23, 24, 25, 26, 35 and 36, 

Township 9 North, ~ange 15 East, Navajo County Arizona (see 

Figure 3 - location map). 

The geology here is similar to the Gentry Iron Deposit. 

"Hematite occurs widely as more or less bedded, contact-hemamor­

phic and pyrometasomatic replacement of mescal limestone closely 

associated with diabase intrusives". The Apache deposit was 

explored with 51 trenches and channel samples aggregating 4,111 

feet along 12, 000 feet of outcrop and 22 core holes, totalling 

8,985 feet. Composite sampling of the above averaged 46.8 

percent Fe. Hematite Bed thickness ranging from 3 to 47 feet. 

The Chediski deposit was mapped, trenched and sampled at 800 foot 

intervals along 10,000 feet of hematite outcrop. The outcrops 

averaging 18.7 feet in thickness and running 42.21 percent Fe. 

The USGS estimated both deposits with reserves of 10 millon 

~ong tons. 

Collecti vely, prospects surrounding the immediate area of 

the Gentry Iron Deposit could infer upwards of 100 million tons 

of prognosticated iron reserves, based upon the general strati­

graphic continuance of the replacement iron beds and possibility 

of multiple iron bed occurrences (see References). 
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Figure 3 
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LOCATION MAP APACHE lRON, 904, NAVAJO CO ... ARIZONA 
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APPENDIX A. 

Classification of Ore Reserves Adopted by the U. S. Department 
of the Interior, for use by the 

Geological Survey and the Bureau of Mines 

Measured Ore: 

Indicated Ore: 

Inferred Ore: 

Demonstrated: 

Reserve: 

Ore for which tonnage is computed from dimen­
sions revealed in outcrops, trenches, workings 
and drill holes and for which the grade is 
computed from the results of detailed sampling. 
The sits for inspection, sampling and measure­
ments are so closely spaced and the geologic 
character is defined so well that the size, 
shape and mineral content ar~ well established. 
The computed tonnage and grade are judged to be 
accurate within limits which are stated, and no 
such limit is judged to differ from the computed 
tonnage or grade by more than 20 percent. 

. Ore for which tonnage and grade are computed 
partly from specific measurements I samples or 
production data and partly from projection for a 
reasonable distance on geologic evidence. The 
sites available for inspection, measurement ar~ 
sampling are too widely or otherwise in­
appropriately spaced to outline the ore com­
pletely or to establish its grade throughout. 

Ore for which quantitative estimates are based 
largely. on broad knowledge of the geologic 
character of the deposit and of which there are 
few, if any, samples or measurements. The 
estimates are based on an assumed continuity or 
repetition for which there is geologic evidence; 
this evidence may include comparison wi th 
deposits of similar type. Bodies that are 
completely concealed may be included if there is 
specific geologic evidence of this presence. 
Estimates of inferred ore should include a 
statement of the special limits within which the 
inferred are may lie. 

A collective term for the sum of measured and 
indicated reserves or resources. 

That part of the identified resource from which 
a usable mineral and energy commodi ty can be 
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PLAN OF OPERATIONS 
FOR MINING ACTIVITIES 

ON NATIONAL FORli:ST LANDS 

I 

Submitted by: __ _ 
Signatllr~ Tille Date 

Plan Received by: __ '---______ _ 

A. 

B. 

Signature Titk 

1. GENERAL IN FORl\lATION 

Name of ~1ine/ProjeCl: GENTRY IRON MINE 

Type of Operation: MINING or THE HEMAT1TE_IRQN ORE 

Dat~ 

C. Is this a (new, continuing) operation (CIRCLE ONE) 

D. Proposed start-up date of operaliou: B-ep-lcmbcr 1, 1996 

E. Proposed duration of operation: 20 y~ars 

F. Proposed s~asonal reclamation close-out A continuous n.:d:ullation program is projcCl~d. 

G. EXIXClCd date for compiction of all reclamation: Within I year of mine Shuldown 

A. 

B. 

C. 

II PIUNClfJALS 

Name, address and phone number of opcrator: AMERICAN INDUSTRIAL MINERALS 

CONSOLIDATED (AIMCO) 702 W. MELiNDA LN. SUITE 7, PHOENIX. AZ 85027 (602) 

582-562~ lax (602) 582-8982 

Name, address, and phone number of authorized field representative (if other than the 

operator) Attach authorization to act on bchalfof opera,tor. Same as above 

List the owners of the claims (if olL~r than the opcrat~r)-,-N..;.,:./-=-A=--________ _ 
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iJ .. __ 

ad_._ 

aU. 

.. 
~.L._ 
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J._ . __ 

.. 

• 

2 

List name and address of any other lcssces, as~jgns, Ubi..lltS, ctc. and briefi) describe lheir 

involvement with the uperation, if applicab1c __ -..-:Nl"-"A'-_________ _ 

III PROPERTY OR AREA 

NalilC of claim, if applicable, and the kgalland Jescription whcre the operation will oc conductcd. 

Me" 12.~ 1130---.;...32=-S;;:.--..;:.1-=.1 X;.:...> __ .=-:H=C=tl.=-1 #:.:-;.=-.I-..:.:..() __ ---=S;.::.cc=t:.=.::io::.;:.l1=s....:;X'-'-, -=--~~, =-.;l(:::.:>j),-=1:...;.7 __ ----=1:...:.'.-'-l)--=N-'-.'-------=R~. =-=lSe-=E 

Me 1/ 33017.;:...1 _-..o;...3,-,3(,,-,,>I;...;,.7..;;;..6 __ ~RB= . ....:..;#....;.:,8_--:;l.;;.;.3 __ ..:..;;S.::c.;CC=llo·.:::; 0=11....;;.1..=6:>-, .::.....;17__ T. ') N R. I" E. 

IV. DESCIUPTlON OF THE OPERATION 

A. Acccss. Show on a map (USGS quadrangle map or a National Forest map, for cxample) the claim 

boundaries, if applicablc, and all acccss needs such as roads alld L1 ails, on and off thc cbim. Spec d)' 

\\hich Forcst Service roads will be used., Where maintenancc or reconstruction is propo~ed. AHJ 

where ncw cOhstruction is necessary. For new construction, include construction specifications such 

as widlh, grades, etc., location and sizc of ~dvcrls, describe maintenance plans, and the typc and size 

of \'chidcs and equipment that will usc th\,; ~,cccs~ routes. 

Ac~ess to thc Gcntry Iron mine is ,)rovidcd b)' thc gra\'clcd -"S tHO road for a distancc of one mile to 

th~ junction of FSIUO and tbc Gcntry Minc road. Thc C~Htry minc road is 3,000 fect loug with a 

dru,) in elevation of ~4 feet. (PLATE t) Thc minc road provides access to thc old mille workings 

willain lhc daim group. The Gcntry minc rOlld wiU havc to be gra\'CIctJ for thc 3,UOO fcet with 

cuhert illstaJied 300 and 500 feet south of tbe FSIOO and Gentry l\1inc road juncliou. (PLAT£ 2) 

The first 7htl fect of the Gentry minc road becomcs soft whcn it nlins 0,° during a snow mclt . 

Thel'efure, it is 11rOl)Oscd tlUlt a 18 inch x 35 ft culvert be installcd and thc road built up b) suitabk 

rod, to providc safe all scw;" .. acccss to tlle mine area. (PLATE 2) 

Tilt' rcconstrucliull of thc 3,000 ft long CentrO) Miile road will fHn~ist of installing ~ufficicllt gran'l 

011 thC cxisting road to crc .. t~ au all ,,"calher road for the lrU(Oks that 'will haulthc iron orc from the 

JUiui.' to thc stainless stl'cI mill located ncar Holbrool(, Arizona. (PLATt. 2) Thc roao has becn 

ck .• n'J to a haulagc \\ idtb by thc past OJ)Cr~,,ifS of tbe &illnc. Minor brusll will ha\'e to he rCUlO\'cJ 
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frUJJI the sides of the e~istillg roath", aYe The natural gradient \\ ill be utiJj~cd therefore, no cut aud fill 

\'t'ill be required during the rcconstruction of the access road. 

Th~' Gentry min~ oJlert.tiun will ha\'c a l"U CaterpjUar road gnlder at the minc site for the pu"')O~c 

of lliaillt,lining the road duriug tne mining opcration. In addition, a 3,(J,;u gallon water trueli. ",jJJ be 

a\'ailable for dust control and road maiutell'Ulce. 

TI.e road traffic wiU consist of four tractor/trailcr rigs with a gruss weight 80,0(W IWUu(is. The 

trlJd"s wilJ blake two round tril)S pcr day. The remaiucler of the road tnlffic will be pickup trueli.s to 

ta',wspoJ1 thc mine crew ",ad sUI)Cn:isor to and frolll the mine site. The mining operation b; 

projected to consist of 1 .- ~ I.our shift per day/S days per wcek. 

B. 

C. 

I\'lal), skctch or drawing. Show location and layout of the area of operation. Idcmjfy any 

streams, creeks or springs if known. Shvw the size and kind of all surface disturbances, such as 

trenches, pits, settling ponds, ~tl\:~.iJl. channels and run-off diversions, waste dumps, drill pJds. 

timber disposai'or clearance, etc. Include sizes, capacities, acreage, amounls, locations, 

materials involved. Etc. 

(sce PLATE 3) 

Projcct DescriJ,tion. Describe ail aspects of the opcratiou: how clearing \\ ill be accomplished, 

topsoil stockpiled, waste rock placement, tailing disposal, elC, Calculate production rates and 

total volumes of wasle rock and ore. Include justification and calculalions for settling pond 

capacities and the size of runoff diversion chaililds. 

Thc hematite ore body has a tabular feature that aye rages 12.5 fcet in thickness. The mining 

Ol)cration will begin on the cast side of the ridge wbcre the hematite ore body crops out and has less 

tlHUl oue foot of o\'erburdcJI. (PLATE 3) The OI)Cratioli will consist of' utili~ing a D8K do~er to clear 

off thc tOI) soil and ~lockpHing this material fo .. the reclamation I)rogram. Thc o\,crourdcll on the 

be~.jatite bed will then be rClllo\'ed. The overourdcn will bc stockpile in tbc desi~llated area and wiH 

bc utilized during the reclamation program. Thc iron ore body will then be UriJh.'lI and blasted 

utilizing a air track type driH. Thc h('matite iron o.·c will then be loaded ontu the ore trucks Hod 

tr.olSJ)011ed to the stainless stcell)la .. t locatcd in Josel)h Cit), Ari~ona. 
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8'i~Ctl 011 the data dc.-i\'ed from the completcd drillill~ program thc following Pfooudioll riHcs haH~ 

he,'" determined. 

________ year 

2 

3 

4 

5 

6 -20 

Overburden 

>150,000 cubic feet 

200,000 cubic fcet 

300,000 cubic feet 

375,000 cubic feet 

450,000 cubic feet 

500,000 cubic feet 

Iron Qrt! 

425,000 cubic feet 

425,000 cubic feet 

425,000 cubic feet 

425,000 cubic feet 

425,000 cubic feet 

425,000 cubic feet 

Til\! mining rate will be 5U,OOO tOilS of hem,ttitc iron OI'C per ~'eaIO and .tS Ilotetl abo\'c the incre.tsc in 

tt ... - ,unount of o\'crburden to be removed tdCrcascs cach ycar duc to thc fact that as the open cut 

1)J'li~ress to the north whcrc the O\icrbunJcn incI'case in thickncss whilc the iron ore bod)' .. em.~ills ,,' 

the 6,40() ft cle\'ation. It is I)rojcctcd th,ll .~6 .u~rcs will bc disturbed pcr ~'car. Thc ol)en cut will bc 

aiilJroximatcly 37,50{) squarc fcet ill size. Thc rcchunatioll program will begin in thc ~~ontl )'car 

Wli~U thc o\cdmrdcn remm'ed f,oomthe first )'car 0l}cn cut will bc contourcd, tOl) soil rClllaccd, and 

11K afc,t reseeded to luel'ellt crosion. 

1'th.' U.S. Weathcr Bureau rccords indicatc tht.' maximum daily rainfall rccordetl for this "rc" is ·"35 

iud.es. Therefore, Wilh a maximum of two acres disturbed ilt a time, it is calculated the retention 

po,,,.1 must be ablc to contain a minimum of 250,UOO gallons of water. The rcteution I)ond dcsigned 

fOI" the project will contai .. 540,000 galJous of water. (PLATE 3) 

D. E(juipment and Vchiclcs. Describe that which is proposed fOf usc in YOUf operation. (example: drill, 

dozer, wash pia nt, mill etc.) include sizes, capacity, frequency of usc, etc. 

Th~ mining opcration will utilize a D8K do~er for overburdcn ,oCIllOVal and reclamalion, 9HO whccl 

loader to load trucks, 12M motor gradcr for road maintenance, 3,000 ~"Hon water truck for dust 

cOltlrol mid road OlailltclJauce, lube and fuel truck fOf equil)IDcllt maintenance, 4 .. tractor/trailer 

.igs to haul iron ore to the Joseph Cit)' Stainle~s StccllVliU, 4 pickul)S to h'ilI~sl)Orl the ml'n aHd 

MJij}a)lics to the mine site. It is projected Ui~ Oj~", .. ~uion will cou~ist of 5 - H hour shifts per wcck. 
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b. Structures. Include information aLJvut fi\:cd or portable structures or facilities plann~d for lhl! 

operation. Show their locations on the map. Includc such lhin~s as living quarters, storage 

sheds, mill bulldings, thickener tanks, fuel storage, powder magazines, pipe lines, water 

diversions, trailer. sauiLalion facilities including sewage disposal, \..:lC. Include justification and 

calculations tor sizing of lanks, pipeline aJlJ WaLl.:r div~rsions. 

T .. .: support f4lcilities required for the mining opentlioll will cOI1~ist of one 20' x 40' equipment 

m'ltutellaJlce building, 7,500 gaUous above ground fuel storage tank will a spill retention pond, and 

IHH"table s.milation f •• ciJities to be sen'iced by a licenses vendor. (l-LATE 3) 

V. ENVIRONl\tIENTAL PROTECTION l\tIEASURES (SEE CFl{ 228.8) 

A. Air QUOtHt). Dcscribcmeasllres propo:>cd to minimize impacts on air 'quality such as 

oblaining a bur~ling ~rmillor slash disposal or dust abatement on roads. 

During the clearing stage of tbe Ol)eration all brush will be stocl{I)i1cd and al)plications for a burning 

11ermit will be submitted to tlte Tonto Natim.al Forest Sen'ice office in Pleasant Valley, Aruolla. 

Du~t control will be a continuous OI)Cration Ltilizing the 3,HOO gallon water truck alld road grader. 

B. Water Quality~ Slate how applicable stale and iederal walerquality standards will be m~l. 

Describe whal measures or managemcnt practices will be used LO minimize qualilY imp .. ""t:, and 

mect applicable standards. 

I. State whclher waler is to be used in the operation, and if so, how. If waWl is uSl!d in lht:: 

ofX!r;..tivll (processing ore, washing ore, solUliun mal,c"up, etc) SlaLe how the waler \\ill be 

slored, treated and disposed of. If ponds of any lype are proposed, such as for storage or 

seuling, state hO\v they wjll be designed and buill. Provide storage capacities. Slat~ how 

ponds will be maintained on an annual basis. 

2. Describe methods to control erosion and surnlce water rulloff from all disturbed areas, 

including waste and tailing dumps. 

3. Desl..:fibc proposed surface wake and groulld waler quality monit0.ring, if r~quired. to 

demonstrate compliance \ViOl I J",ral or slate waler qualll) standards. 
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Describe the measures to be used to minimuc potential water quality impacts during 

seasonal closures, or for temporary cessation of op~rations. 

5. If lalld application is proposed lor waste \\;.Hcr disposal, the location allu operation of lh~ 

land application system must oc described. Also describe how vegetation, soil, and sllrfac~ 

and groundwater quality will b\! protected if land appli~alion is used. 

Th~ iron ore mining ol)e.'alion does not use any water in may of ih fUllctions. Wetter will be u~cJ as 

th,," primary method of du~t chlltrol on the road ilnd pit 'lrca. Watcr collected in thc rClclllioll poud 

wiH be the vrimary sourcc of watcr for dust c(Jutrul. Before mining operation commence an 

alllJlication to drill a water \\cll will be made to the Arizona Del)artment of Water Qu.dit). This 

wah.~I· well will be the secondary source of water for dust control du.-ing low raidialll)eriuos. 

A l dcntion (lond has been dcsigned for .. be mining operation to control any rullllff from thc opcn cut 

during tbe mining operation. This willl)revent an)' solids "nun cntcring the J1ro~ Pond drailla~c 

dUfing l)criods of heavy rainfall. The ,wlld has bcel} locatcd in a the hcad of a small wash Wilh a 

t.hUH to be constructed at the 6,400 ft. clc""tion. The dam will be ()O fect long with thc l)Olld lillcd 

\liw a plaslic liner. Th'c ponti ",HI ila,'c a 72,iUW Cu. Ft. callacity. 

Th~ su .... acc water from thc OI)CD cut will' bc ,J,vcrted to thc retention (lond to crcate au arca for the 

soliJs to scttle. The water retaincd in the retention pond will be used to control uust frOID the 

,'chicul .. !· trartic. 

c. Solid Wastes. State whether the proposed oIXralions will produce tailings, dumpagc. or oUlcr 

\vaste, and if so, whallypes of\\aSle and their estimatt.!d quantities. Slate how tailiHgs, 

dumpage, or other waste produc(:d by operations will be disposed of or trealed ~o as to 

minimize adverse impacls upon the ellvironment and forest surface r~sourccs. 

The hcmatite bed consist of it horuontal tabular bed lhilt crops out at a clelation of 6400 fcet "ilb a 

10 dcgrec dil) to the southeast. O,'erburdcn thickness rangcs of one to tifty fcel. The projcctcd minc 

plail consists of rcmoving the tOl) soil and o\'crburden from the hematit.e bed and ph,ciH~ thc 

maH.-rial lJdlind the tillcn cut by COU\'c)'or and dO:J:cr. The overburdcn n~ .. tcrial will then bc 

rcc,:i,tourcd to the origimll surface conJi~uriltion, tOI) soil n~pI4u:ctl, and tcsc('dctJ with thc 

appfOI)riatc \'cgetation. No dumpage, tailin~s, or wastc will bc creatcd b)' this mining OI)Craliml. 
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Scenic V~ilues. Slate hmv ~c~nic v,tlu~s will be protected (such as screening. sl'l::.h di::.posul, 

limely reclamation, elc.) 

The mine plan proj)()scs to begin reclam41tio •• the r d le .... of Olleration. The redamation will co.l~ist 

of placing the o\'erburdeu removed behiud the open cut, recontouring the overburden, replacing the 

top soil and rcseeding with J)ine trees and other al)proJU"jllte \'egctation recoJllAdcudcd. h)' the U.S. 

Fo."cst Service. Slash disl)Osal will be conducted by burning with ill)l)lications for permit at lhe 

Pleasant VaUey Ranger Station. 

E. Fish and Wildlife. Describe pracLicable measures to maint~in and protect fisheries and 

wildlife, and their habitat (includes threatened, endangered, and sensiti\c species) affectcd by 

the operation. 

Tilc i."on ore mining openltion will create 41 open cut iij)proximatel)' 50 feet wide lJy 750 feet long. 

The arca behind the cut will be reclaimed on a )'early basis. Data available at this time indicate 

th~ ... c arc nu thrcatenet.l or t',uJangered ~l)ecics that will be affected by this openltion. 

F. Cultural Resources. Describe mea' IfC~ for proLC~ling known lu~torjc and archeolugical 

values. 

An:heological ~t4Jdics cOIllJdcted iJldicat~ UtI .,rrheological vaJues will be affected by tbe minitlg 

operation. 

G. H4u.ardous Substances. 

1. List all substances including cyanide by name and quantity, which you inL~J1(.l to u~c or 

generate during the proposed operation. 

2. Dcscrib..! generation handling, storage, disposaL security (f~ncing), idcntification 

(signing/labeling), or other special operations rC(luiremcm lor substances m:ccssary to 

• conduct the proposed operation. 

• 

• 

3. Describe the measures thut will be taken if a release of a rcportable quantity of hazardous 

docs occur. 

un' .. on 'ad 
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The millin~ OI)Cration docs not usc any chemicals in its opcration. Thc mining operation ('onsists of 

dfillill~ and blasting (hc hcm • .ilitc ore, loading thc nutled.ll onto hi~hwal trucks and trallsJ!ortin~ to 

tlh: staiuless steel mill. All oils from 1hc milling cquilUllent will he )lIaced in appropriate containers 

and distlOscd of according to fedcr"l and shltC rc~ulalions. An)' spills \\ ill bc clcan Ul) immcdiatel)' 

a .. J disposcd of according to fcdcral ilOd statc guidelincs. The (iiesel fuel tauli will ha\'C a rctcnti(JI} 

(jc\'kce to contain .my sjJiH that may occur ill this arca. 

H. Closc-out Rcc1amatiuil. Describ; such itcms as: (1) thc removal of structurcs and b.:ililies 

including bridges and culverts. (2) new cOllstructioll prior to rcclamation, (3) a rcvcgetation 

plan (..,.) permancnt containment of mine tailing, \vastc, or sludges which pose a threat of a 

release into the environment, (5) closing ponus associated with the operations and eliminating 

any standing watcr, (6) a findl slifface shaping plan, and (7) post operations monitoring and 

maintcnance plan. 

U pon clo~e-out of the mine operation all buildings aud cuh'crts will be remo\'cd. Thc timll 

rcdamalion of the ol)en cut will bc cOOljdetcd with rc\'cgetaliou. No tailings, waSLC or ~lut1gcs al'C 

crcated in the milling oJh~l·ation. The .-dention pond dam will be rcmo\'cd and thc area recoutourcd 

into its original Sh'il)C •. 

Post opcra,ions monitoring will consist of maintaining the rc\'cgctatioll program until minimum of 

2Sv/o plant covef has bccn attained on thc circa disturbcd by the mining operation . 



September 29, 1996 

Tonto National Forest 
Pleasant Valley Ranger District 
Young, Arizona 

Re: Retention Pond 

The proposed retention pond to prevent solids from entering the Frog Pond drainage system has been 

deleted from the mine plan. Discussions with personnel of the Tonto National Forest pennitting staff 

indicate the runoff from tbe mine area during heavy rainfall should be retained in the open cut created 

during the mining operation. Adequate bemls will be installed to prevent solids from entering the Frog 

Pond drainage. The water will be allowed to percolate into the fractured orthoquarzite of the Troy 

formation that underlies the Hematite iron bed. Excess water that is retained in ponds will be pumped 

onto a water truck and used for dust control on the haulage roads. 



September 29, 1996 

Tonto National Forest 
Pleasant Valley Ranger District 
Young, Arizona 

Re: Gentry Mine Access Road 

Discussions with Mr. Bill Mitchell, Tonto National Forest Engineer, has indicated the installation of a 

culvert will not be required on the proposed improvement to the 3,000 ft. existing mine access road. 

Therefore, the upgrade to the access road will consist of installing a road base 14 feet wide of 3 inch 

minus aggregate. The road base will have a 3 to 1 slope and leadoff ditches excavated where appropriate 

to create adequate drainage. Turnoffs will also be constructed in appropriate places to facilitate tr'lfPR 

flow. (see enclosed design sketch) 


