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DISCLAIMER AND ACKNOWLEDGEMENTS

This document was prepared by the U.S. Environmental Protection Agency. The mention of company or
product namesis not to be considered an endorsement by the U.S. Government or by EPA.

This Technical Resource Document consists of reports on two site visits conducted by EPA to a phosphate
mine in Florida and a molybdenum mine in Idaho during 1991 and 1992. Draftswere distributed for review
to representatives of the companies and of state agencies who participated in the site visits, aswell asthe
U.S. Department of Interior's Bureau of Mines and the U.S. Department of Agriculture's Forest Service.
Their comments and EPA's responses are presented as appendices to the reports. EPA is grateful to all
individuals who took the time to review sections of this Technical Resource Document.

The use of the terms "extraction,” "beneficiation,” and "mineral processing” in this document is not intended
to classify any waste stream for the purposes of regulatory interpretation or application. Rather, these terms
are used in the context of common industry terminology.
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DISCLAIMER AND ACKNOWLEDGEMENTS

This document was prepared by the U.S. Environmental Protection Agency.
The mention of company or product namesis not to be considered an
endorsement by the U.S. Government or by EPA.

This section of the Technical Resource Document consists of areport on a
site visit conducted by EPA to IMC Fertilizer, Inc. Four Corners Phosphate
Minein Floridaduring 1992. A draft of the report was provided to
representatives of IMC Fertilizer, Inc., and the Florida Department of
Natural Resources who participated in the site visit. IMC submitted
comments on the draft, which are presented in Appendix B. EPA's
responsesto IMC's comments are summarized in Appendix C.
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1. INTRODUCTION
1.1 Background

EPA hasinitiated several information gathering activities to characterize mining wastes and waste
management practices. As part of these ongoing efforts, EPA is gathering data by conducting visitsto mine
sites to study waste generation and management practices. Asone of several site visits, EPA visited IMC
Fertilizer, Inc.'s Four Corners Phosphate Mine near Duette, Floridaon March 18, 1992. This report discusses
the extraction and beneficiation activities at the site. No discussion of phosphoric acid production isfound in
this report.

The sites to be visited were selected by EPA to represent both an array of mining industry sectors and
different regional geographies. All site visits are conducted pursuant to the Resource Conservation and
Recovery Act (RCRA), Sections 3001 and 3007 information collection authorities. For those sites located on
Federal land, EPA hasinvited representatives of the appropriate land management agency (U.S. Forest
Service and Bureau of Land Management). State agency representatives and EPA regional personnel also
have been invited to participate in each site visit.

For each site, EPA has collected waste generation and management information using a three-step approach:
(2) contacting the facility by telephone to obtain initial information, (2) contacting state regulatory agencies
by telephone to obtain additional information, and (3) conducting the actual sitevisit. Information collected
prior to each visit is then reviewed and confirmed at the site.

The site visit reports describe mine operations, mine waste generation and management practices, and the
regulatory status on a site-specific basis; the information is based on information gathered from State and
Federal agency files as well as observations made during the site visit. In preparing this report, EPA collected
information from avariety of sources, including IMC Fertilizer, Inc., the Florida Department of Natural
Resources (DNR), and other published information. The following individuals participated in the IMC Four
Corners site visit on March 18, 1992.

IMC Fertilizer, Inc.

Jim Burleson, Vice President and General M anager (813) 533-1121
Ronald Wiegel, Technical Manager (813) 533-1121
Jay Allen, Environmenta and Permitting Manager (813) 533-1121

IMC Fertilizer, Inc. (continued)

Lee Turner, Manager of Engineering and Production Services (813) 533-1121
Gene Armbrister, Production Manager for Four Corners (813) 533-1121
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Florida Department of Natural Resources

Joe Bakker, Director, Resource Management Division (904) 488-1254

U.S. Environmental Protection Agency

Steve Hoffman, Mining Waste Section Chief (703) 308-8413

Science Applications International Corporation

Ron Rimelman, Chemical Engineer (703) 821-4861

1.2 General Facility Description

IMC Fertilizer, Inc. (IMC) operates a phosphate mine and mill located along State Road 37 in West Central
Florida, approximately five miles from Duette, Florida. The facility is comprised of approximately 20,000
acresin Hillshorough and Manatee Counties. According to IMC, severa plots of land owned by other parties
(identified by IMC as "out parcels') are found within the boundaries of the Four Corners operation. Figure 1
presents a map of the phosphate mining region of West Central Florida and Figure 2 presents a site map for
the Four Corners Mine.

Prior to construction of the current operation at IMC, significant historic mining occurred within the site
boundaries and in the surrounding area. The Four Corners Mine was originally an equal partnership between
IMC and W.R. Grace Corporation. Construction at the site was initially completed in 1983 and operations
began in late 1985. The mine operated continuously for 13 months until March 1986, when unfavorable
market conditions prompted closure of the facility. In January 1988, the entire operation was acquired by
IMC. InJanuary 1989, IMC restarted operations and the facility has operated continuously since then.

Four Cornersis IMC'slargest operation, with atotal reserve of 185 million tons of ore. The maximum
capacity of the operation is 7.8 million tons of ore per year. The projected life of the mineis 25-30 additional
years from the time the site visit was conducted. The mine operates 5 days per week, 250-260 days per year,
with three shifts per day, and produces 5.5 million tons of ore per year. Four Corners has approximately 300
employees.
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Figure 1. Map of Phosphate Mining Region of Florida
(Source: U.S. EPA Fied Notes)
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Figure2. IMC Four Corner SiteMap

(Source: U.S. EPA Fied Notes)
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Site Visit Report: IMC Four Corners

The Four Corners operation consists of concurrent mining in four separate areas. Draglines remove ore from
these areas, water is added, and durried ore is piped to awasher plant for initial sizing. The washer plant
yields a pebble phosphate product and fine flotation feed. The pebble product is tested to determine the
concentration of magnesium oxide (MgO). If the MgO concentration is less than one percent, it is considered
aproduct and no further beneficiation isrequired. 1f the MgO concentration exceeds one percent, the oreis
directed to a patented heavy media separation plant for MgO removal.

The flotation feed is sent to the flotation plant, where the ore is passed through hydraulic sizing and over
screens and separated into three sizes. Different flotation methods are used for each size materia. The
flotation products are then combined with the pebble product and shipped off-siteto IMC's New Wales
phosphoric acid plant and to other customers.

The washer plant generates oversized debris and undersized clays, which are considered wastes and managed
on-site. The flotation plant generates tailings, which are stored in on-site tailings piles before being used as
backfill for reclamation and in clay pond construction.

1.3 Environmental Setting
1.3.1 Climate

Between September 1978 and December 1991, the monthly total rainfall ranged from 0 inches (November
1991) to 14.5 inches (September 1979) with the highest rainfall totals typically occurring during the summer
months. Thetotal rainfall in 1991 was 39 inches, with an average monthly rainfall of 3.75 inches (IMC,
1992a). Although no information concerning temperatures was available for the Four Corners area, the 1991
mean temperature in Bartow, Florida, atown lessthan 30 miles from the site, was 72.2°F. In 1991, the
highest average monthly temperature (90°F) occurred in June and July and the lowest average monthly
temperature (54°) occured in February and November. No information was obtained on wind conditions at
the site.

1.3.2 Surface Water

The surface waters in the vicinity of the Four Corners Mine Site are shown in Figure 3. The Little Manatee
River begins approximately three miles north of the mill site. Alderman Creek, atributary of the Little
Manatee begins near the facility's clay ponds and receives discharges from IMC's Clay Pond F1 through
NPDES permitted outfall 001. Horse Creek and Payne Creek, atributary of the Peace River, aso flow
through sections of IMC's property. According to IMC personnel, runoff from most of the site (not including
the beneficiation plant) flows into Alderman Creek, Horse Creek, Payne Creek, and the Little Manatee River.
In addition, the South Fork of the Little Manatee River
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Figure 3. Surface Watersin the Vicinity of IMC Four CornersMine
(Source: U.S. EPA Fied Notes)
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and itstributary Long Branch, and the North Fork of the Manatee River, begin approximately 3-5 miles
southwest of the plant site. Asdescribed in Section 4.6.2, mining and post-mining reclamation activities are
being conducted in the wetlands found in these drainage areas. IMC isrequired by the State to restore
wetlands disturbed by mining.

Surface watersin the vicinity of the site are characterized as clear, dark (from tannic acid), and dightly acidic.
Flow rates are generally high between July and September, when heavy thunderstorms are common. Low
flowstypically occur from January through May. All surface waters are designated by the State as Class 111
fresh waters. Class |11 fresh waters are protected for recreation uses and for the propagation and maintenance
of ahealthy, well-balanced population of fish and wildlife. According to IMC, the primary uses of the
surface waters in the vicinity of the site are recreational.

1.3.3 Geology

The IMC siteis characterized by shallow phosphate deposits interbedded with sand and clay. Asshownin
Figure 4, from the surface down, the site consists of (1) athin layer of topsoils, (2) an upper layer of sand, (3)
an unconsolidated layer identified asthe "leach zone," (4) a zone of phosphate, clay, and sand (from which
matrix oreis mined), (5) bed clay, and (6) limestone.

The upper two layers (the sand layer and the leach zone) represent overburden material. The leach zoneis not
found in al areas. Where the leach zone occurs, the average thicknessistwo feet. Theleach zoneis
completely unconsolidated and consists of coarse phosphate pebbles and aluminum phosphate. The
combined depth of the sand layer and the leach zone averages 26 feet. The matrix ore zone extends from
approximately 26 feet below the surface to 46 feet below the surface. Within this zone, there are two layers
of ore separated by alayer of limestone. IMC is currently mining the lower ore layer.

1.3.4 Hydrogeology

The Central Florida Phosphate district, including the Four Corners Mine Site, can be characterized by three
hydrostratigraphic horizons. Theseare: (1) the surficia aquifer system (1-20 feet deep), (2) the intermediate
Hawthorn aquifer (100-200 feet deep, below the limestone) and the deep Floridian aquifer (below 400 feet
deep). Each of the three aquifersis separated from the other aquifers by bed clay (FIPR, 1991). All ground
water underlying the Four Corners siteis classified by the State as G-11, potentia drinking water supplies
with atotal dissolved solids level of less than 10,000 parts per million (ppm).
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Figure4. Geology and Hydrogeology at the Four Corners Site
(Source: FIPR, 1991)
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According the IMC staff, the ground-water table in the vicinity of the Four Corners mines ranges from one to
three feet below the ground surface. The surficial aquifer contains clean quartz sand and clayey sand, both of
eolian and marine origins. The ages of these deposits vary from Plio-Pleistocene to Recent. Organic and
Ferruginous B horizons as well as hardpans are locally present. The aquifer is unconsolidated and tends to
slump when saturated (FIPR, 1991).

Surficial aquifer water is acidic, reducing, and organic rich. It is seldom used as a public drinking water
supply, but it is used for low-yield domestic wells (FIPR, 1991). According to IMC personnd, private (i.e.,
low-yield domestic) drinking water wells are located in the surficial aquifer lessthan 1/4 mile from the site
boundaries. In addition, surficial aquifer wellsin the vicinity of Four Corners are used for agricultural water.

Where present, the leach zone forms the base of the surficial aquifer, and can introduce high levels of
radioactivity, fluorides, and other unwanted constituents. The leach zone is a discontinuous weathering
profile developed on top of the underlying phosphoric material of the Hawthorn group. It is enriched with
aluminum phosphate materials such as wavellite and crandallite, and in uranium and uranium daughters.
Some linear circular thickening patterns appear to be related to the development of alluvial dolines and
fractures (FIPR, 1991).

Theintermediate (Hawthorn) aquifer and the confining Arcadian Formation (Mioceneto Pliocene Age) are
phosphatic, have extensive clastic horizons, and are characterized by dolostone and limestone. There are also
varying degrees of cavernous porosity. The Hawthorn aquifer exhibits typical carbonate-aquifer chemistry,
with calcium, magnesium, bicarbonate, and sulfate/sulfide el ements present. In the intermediate aquifer
fluoride may be dightly elevated and radium-226 may be present near the maximum contaminant level
(MCL) of five picocuries per liter (pCi/l) (FIPR, 1991). Thisintermediate aquifer isthe primary source of
drinking water for private wells in the vicinity of the Four Corners site.

The Floridian aquifer is one of most productive aquifersin the world. It includes limestone, with minor
dolostone and clastic strata of Mioceneto Eocene Age. The aquifer is primarily afractured and karstic
aquifer with, to alesser extent, intergranular and moldic porosity. The Floridian aquifer is confined and
artesian. The aquifer is neutral to slightly alkaline, containing high levels of calcium and magnesium (FIPR,
1991). Bicarbonate sulfate is the dominant sulfur species with levels up to 1,500 ppm having been detected
(Palm & Associates, 1983a). To obtain water for domestic uses (including drinking water), the facility draws
from well PTW-3 completed in the Floridian aguifer.

In May 1991, the Florida Institute of Phosphate Research published Radiochemistry of Uranium-series
Isotopes in Groundwater. This study of ground water in the phosphate mining region showed that radium
levelsin the Floridian aquifer do not pose environmental or human health risks. Lead and

ypolonium were found in the surficial aquifer (and presumably, would also be found in pumped mine water)
at elevated levels (FIPR, 1991).
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1.3.5 wildlife

The EPA site visit team observed abundant wildlife (including many birds and an American alligator),
particularly around the clay ponds. According to IMC personnel, bald eagles nest in Manatee County. In
addition, the American alligator is athreatened species (as identified by the U.S. Fish and Wildlife Service).
No other rare or endangered species are found in the vicinity of the Four Corner site.

2. FACILITY OPERATIONS

Surface mining is currently conducted in four areas at Four Corners. Matrix oreistransported by pipelineto
the beneficiation operation. In the beneficiation operation, matrix oreisinitially sent to the washer plant,
where pebble and flotation feed are separated from clay and debris (coarse oversize) wastes. As necessary,
the pebble product undergoes heavy media separation to remove magnesium oxide. The flotation feed is sent
to the flotation plant. The following sections describe mining and beneficiation at Four Corners, along with
associated operations at the site.

2.1 Mining Operations

The Four Corners site consists of 17,567 minable acres; 2,599 acres have been mined to date. IMC has four
draglines, located in four separate areas at the site (see Figure 2). Active mining operations are conducted in
each of these areas. Mining consists of clearing the site of brush, initial removal of topsoil and overburden,
matrix ore removal, and reclamation. Asmining is completed, the dragline movesto anew location in the
area. Typicaly, two draglines strip overburden and topsoil, while the other two draglines remove matrix ore
to allow for maximum use of mill capacity. Two of IMC's draglines have 65 cubic yard buckets and two
draglines have 43 cubic yard buckets.

Brushisinitially removed from areasto be mined. A dragline then moves into the area and removes
overburden and athin layer of topsoil, which together extend to a depth of about 26 feet. The topsoail is
generally similar to the sand overburden, except in wetlands areas, where it contains some organic material.
Overburden and topsoil are placed in temporary piles for subsequent use in reclamation and/or dam
congtruction. (The pileswere not observed by the EPA site visit team.) For every 11 tons of material moved,
6.5 tons of overburden and topsoil and 4.5 tons of matrix ore are sent to the plant. After the overburden and
topsoil have been removed, the draglines excavate the matrix ore and placeit in "wells." Thesewellsare
essentially 50-foot diameter excavations that are 10-15 feet deep. IM C's draglines each have the capacity to
place up to 3,000 cubic yards of ore per hour into the wells.

Inthe wells, adurry of 45-45 percent solids is created by high pressure water sprayed from hydraulic
monitors. The source of the water is IMC's recirculation system (see Section 3.1). The 1,600 horsepower
electric hydraulic monitors operate at 250 pounds per square inch (psi). The water is pumped at arate of 10-
12,000 gallons per minute (gpm). At each well, IMC typically uses two monitors, identified as the "left trap

10
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gun" and the "right drift gun." The "right drift gun" is used to move the matrix ore toward a 24-inch diameter
suction pump. "Grizzlies' (described by IMC as stationary screens) are placed in front of the suction pumps
to keep them clear of large sized ore (greater than 9-inch diameter, the nominal capacity of the pumps). The
"left trap gun” is used to keep the grizzly clean.

IMC's mining operations at Fours Corners are typical of those found at other phosphate mines. However, the
ore body at Four Cornersis particularly lean. For every 4.5 tons of matrix material sent to the mill, one ton of
product is generated. Therefore, IMC generally uses larger systems and equipment, and their pit pumps
operate at much higher rates than other facilities.

The monitors and pumps are mounted on "pit cars." Fresh water is pumped to the pit cars through 24-inch
steel pipesfrom IMC's fresh water management system (i.e., the clay ponds). Thetotal retention time of
matrix orein each well ranges from afew secondsto an hour. Slurried oreisremoved at arate of 1,800
2,000 gpm.

Matrix oreisthen pumped from the mine site to the mill (washer) in unlined abrasion-resistant stedl pipe (22
inch diameter and 3/8 inch thick). Due to the coarseness of the matrix ore, IMC personnel indicated that
plastic piping cannot be used (plastic piping is used at the site for tailings transport, see Section 3.2).
Pipelineislaid directly on the ground surface with no secondary containment. Ditches and berms are utilized
sdlectively as required to prevent the off-site drainage of durried ore to adjacent wetlands or stream systems
due to gasket failures, pipeline breaks, etc. This precautionary approach is used only when the potential for
off-site drainage exists which might have an impact on ecologically sensitive areas. Along the matrix ore
pipelines, there arein-line e ectric lift pumps every 4,000 feet. IMC currently has 22 older single speed
electric pumps and 6 new DC drive, variable speed pumps. Each pump has an automatic shutoff switch that
stops pumping if low pressure is encountered (i.e., aleak occurs or a pipeline becomes plugged). According
to IMC personnel, the pumps are checked for leakage daily and leakage of matrix ore into the pump oil is
more common than leakage of ail out of the pumps. Frequently, the slope from active mining areas to the
beneficiation plant (currently from one to three miles) are such that one matrix pipeline has ninelift pumps.

To even out wear, the matrix pipeisrolled 120 degrees every 6 to 8 months of operation. Because the
coarseness of the rock provides natural scouring, IM C does not need to pig the matrix pipes. When apipeis
no longer usable for matrix ore transport, it is reclaimed for use in other areas of the facility (e.g., for fresh
water transport). Ultimately, when all on-site uses of the piping have been exhausted, it is sold as scrap. (For
more information on pipe recycling, refer to U.S. EPA, Office of Solid Waste (1994). Innovative Methods of
Managing Environmental Releases at Mine Sites.)

After mining is completed in an area, the dragline moves to a new location and IM C begins reclamation
activities. Mining areas are reclaimed with removed overburden, topsoil, and mill tailings. They are then
revegetated and reforested in accordance with IM C's reclamation plan and State reclamation rules (see
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Section 4.1). The entire cycle, from pre-mining activities through reclamation, requires approximately two
years.

2.2 Beneficiation Operations

The matrix ore pipelines flow to the beneficiation plant at Four Corners. The raw matrix ore consists of
materials of varied sizes up to nineinch diameter rock. 1M C uses separate beneficiation methods for different
size fractions of ore. While beneficiation methods (except the patented heavy media separation plant) are
similar to those used at other phosphate operations, the degree to which the specific methods are tailored to
material sizeis uniqueto Four Corners.

Beneficiation occurs in three separate plants. (1) the washing plant, (2) the heavy media separation plant, and
(3) the flotation plant. Operationsin each of these plants are discussed in the following sections.

2.2.1 Washing Plant

The washer plant provides for size separation of the matrix oreinto clays, fine product, pebble product, and
oversized debris. A flow diagram for the washing plant is presented in Figure 5. In the washing plant, there
are two washer circuits (the North and South washers). Each circuit can receive matrix ore from two of
IMC'sfour draglines. Thetwo draglines that feed awasher circuit aternate between mining matrix ore and
removing topsoil and overburden such that the circuit is only receiving ore from one dragline at any given
time.

Matrix ore flows through each washer circuit entirely by gravity. The matrix ore pipelineinitially flowsinto a
tub at the top at each circuit. From the tub, the matrix ore enters one of eight parallel trains. Normally, all
trains operate simultaneously in each circuit.

In each train, matrix ore passes over a 20-foot long flat metal screen to separate out greater than 8 inch
material. The material that passes through the screen (less than 8 inch material) goes to atrommel, whichisa
rotating circular drum with "punch holes' (openings). Thefirst section of each trommel has 1/2-inch
openings (to remove less than 1/2-inch materials), while the second section has 2-inch openings (to remove
greater than 1/2-inch and less than 2-inch materials). The greater than 2-inch materials from the trommelsis
combined with oversized (greater than 8 inch) materials from the first screen and classified as debris. Debris
is disposed in the clay ponds or placed in an unlined on-site pile located west of the beneficiation plant (the
size of the pile was not determined). Unspecified quantities of debris are subsequently used on-sitein
reclamation or road construction, or sold for off-site use. Materialsthat are greater than 1/2-inch and less
than 2 inches are ground in a ball mill and sent back through the trommels. The less than 1/2 inch material
passes over three vibrating screens (6 inch x 16 inch), identified by IM C as the primary, secondary, and
finishing screens. All three screens are designed to separate the less than 1/2-inch material into less than 16
mesh (fine product)

12
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Figure5. Washer Plant Flow Diagram
(Source: U.S. EPA Fidd Note)
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and greater than 16 mesh (pebble product) materials. The secondary screen is a doubledeck screen, with the
second section used to separate greater than 3/8-inch material from the pebble product. According to IMC,
the greater than 3/8-inch material has ahigh MgO content. It is classified as debris and managed with the
other debris materials described above.

Between primary and secondary screening and between secondary and finishing screening, the pebble product
is washed with unspecified volumes of water to remove clay materials. The water is obtained from the clay
pond system. These washing stages are identified by IM C personnel as"log washes." The effluent from the
first log wash goesto aprimary clays cyclone. The pebble product is sent to the secondary screens, while
washwater (with entrained clays) flows at an unspecified rate to Clay Pond F2. The effluent from the second
log wash goes to a secondary clays cyclone. The pebble product is sent to the finishing screen, while
washwater (with entrained clays) flows at an unspecified rate to Clay Pond F1. Overall, 95 percent of the
clay content of the raw pebble product is removed in the washer plant and reports to the clay ponds.

The fine material from the washer plant is sent to the flotation plant. The pebble product from the finishing
screen is about 64-65 BPL percent (bone phosphate of lime - the anhydrous calcium phosphate content) and
contains about four percent fine material. The pebble product is analyzed for MgO, iron oxide, and
phosphorous content to determine whether heavy media separation isrequired. In the pebble product, MgO is
mostly in the form of dolomite. If the concentration of MgO exceeds one percent, the product goesto an
unlined storage pile (size not obtained) for feed to the heavy media separation plant. If the MgO
concentration is less than one percent, the pebble product is stored in piles for off-site shipment to IMC's
New Wales phosphoric acid plant.

2.2.2 Heavy Media Separation Plant

The purpose of the heavy media plant isto remove MgO from pebble product that contains greater than one
percent MgO. The heavy media separation process used at the Four Corners plant was patented by IMC in
1981-82. Theplant wasinstaled in April 1991, and isthe only such plant in the phosphate mining industry.
According to IMC personnel, the process has significantly expanded the minable acreage at Four Corners
(previoudy ore with greater than 1.0 percent MgO could not be profitably mined). In the future, IMC
anticipates that other plants may be constructed using the technology as mining expands to areas South of
Four Corners, where raw pebble product would generally contain MgO in concentrations greater than one
percent.

In the heavy media separation plant, an unspecified volume of water isinitially added to the pebble product,
which is then passed through two stages of hydraulic screening. The pebble product is separated into: (1)
greater than 5 mesh material, which is classified as waste (see below), (2) less than 5 mesh to greater than 16
mesh material, which goes to heavy media separation, and (3) residual lessthan 16 mesh material, which goes
to the flotation plant. The wastewater from the screening stages is recycled within the plant.
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Thelessthan 5 and greater than 16 mesh material goes to a hydrocyclone, which is loaded with heavy media
to provide gravity separation. The mediais 90 percent magnetite (specific gravity-5.1) and 10 percent
ferrosilicon (specific gravity-7.0). Information was not obtained on how heavy mediais stored prior to use or
how IMC manages any spent media generated. The overflow (waste) from the hydrocyclone flows to amedia
screen.  The media passes through the screen and isrecycled. The waste material is combined with the
greater than 5 mesh waste material from theinitial hydraulic screening. The underflow from the hydrocyclone
goes to another media screen. The media passes through the screen and is recycled, while the material that
flows over the screen is pebble product. The heavy media plant generates 360,000 tons per year of pebble
product, which is combined with the pebble product that does not require heavy media separation. IMC
projects that, in the future, the plant could be used to produce up to 1,000,000 tons per year of pebble
product. Without the heavy media plant at Four Corners, pebble product with greater than one percent MgO
would be waste material and would be used for reclamation backfill.

The pebble product from the heavy media separation plant is combined with wet pebble product from the
washer plant that did not require separation. The wet pebble product (with 7 to 8 percent water) isthen
segregated based on quality (BPL level) and customer requirements, and placed in one of eight pebble
product bins. Product isloaded into railcars through openingsin tunnels that pass underneath the bins, Very
little pebble product (or fine product) is shipped off-site in trucks. Asindicated above, all of the pebble
product generated at Four Cornersis sent to IMC's New Wales Chemical Plant for processing. Water is
drained from the pebble product bins and directed to IMC's water management system (the quantity recovered
was not obtained).

IMC's heavy separation plant generates 120,000-180,000 tons per year of material (greater than 5 mesh
material from theinitial hydraulic screening and oversized material from the hydrocyclone). The material,
which is primarily dolomite with 50 percent BPL, istemporarily placed in unlined storage piles (sizes not
obtained). Dolomiteisan agricultural product; however, the material generated by IMC cannot be sold
commercially as"dolomite" because it does not meet fertilizer specifications. The material also contains 15
percent acid insoluble sand, 3-5 percent MgO, and well as unspecified quantities of iron (I1) oxide and
aluminum oxide. Half of the material is ultimately ground for use as fertilizer filler. Of the remaining 50
percent, some is permanently managed on-site in an unspecified manner, someis used for roadbuilding, and
the remainder is sold for other off-site use. The relative percentagesin each category were not determined.

2.2.3 Flotation Plant

The less than 16 mesh material from the washer plant is pumped to two "unsized" feed bins (100-foot
diameter and 45-foot height). These bins feed the flotation plant, where the material isinitially separated into
three size fractions; fine, coarse, and spiral. In thefirst separation stage, "fine" material (lessthan 35to
greater than 150 mesh) is hydraulically separated (by density). The remaining material (lessthan 16 and
greater than 35 mesh) is then passed over Derrick screensto separate the "spiral" (lessthan 16 and greater
than 24 mesh) and "coarse" (less than 24 and greater than 35 mesh) fractions. Approximately 4,000 tons per
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hour (5.5 million tons per year) of material is beneficiated in the flotation plant; 2,850 tons per hour (3.9
million tons per year) of fine material, 800 tons per hour (1.1 million tons per year) of coarse material, and
350 tons per hour (0.5 million tons per year) of spiral material. The flotation methods are different for each
of the three fractions. Figure 7 presents aflow diagram for the flotation methods used at Four Corners. The
following discussions of each flotation method do not describe overall water use and reuse. A broad
description of IMC's water management system is provided in Section 3.1.

In spiral, coarse, and fine separation, the first stage is dewatering to approximately 70 percent solids.
According to IMC, dewatering provides water savings and improves the efficiency of subsequent
conditioning and flotation. In the next step, the fractions are conditioned with the addition of the flotation
reagents. The same reagents are used in each type of flotation. The specific reagents, their purposes, and the
total quantities used annually in the flotation plant are presented in Table 1.

Tablel. Summary of Flotation Reagent Use at Four Corners
(Excluding Amine Flotation)
(Source: IMC Fertilizer, Inc)

Reagent Purpose | Range of Quantity Used (in tpy) |

Fatty acid and Rerefined Qil Collector 8,000-15,000
(API #27) Mixture

Sodium Silicate Sand Depressor <5,000
Ammonium Hydroxide Buffer (to elevate pH t0 9) <5,000

In spiral flotation, conditioning is accomplished in rotating drums. In coarse and fine flotation, conditioning
occursin aseries of four tanks, identified as vertical conditioners. The residencetimein each vertica
conditioner tank is 3-4 minutes and reagents are only added to the first tank.
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Figure 6. Flotation Plant Flow Diagram

(Source: IMC Fertilizer, Inc)
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In spiral separation, a Humphrey Helical spiral separator (described by IMC as "atrough with many ports') is
used to accomplish initial flotation. The overflow is spiral product, while the underflow tailings go to
scavenger flotation. Scavenger flotation is accomplished with compressed air agitation in four banks of
standard Denver flotation cells. Each bank of cells has five 50 cubic foot pockets. The overflow from the
scavenger cellsis combined with overflow product from the spiral separators. The underflow dischargesto
the general mill tailings stream.

According to IMC personndl, it is more difficult to float product from the coarse and fine fractions. Asa
result, they require more separation stages. Theinitial coarse flotation is accomplished in four banks of
Denver cells, each of which hasfive 300 cubic foot pockets. Aspirators/draft tubes are used for agitation.
Thetailings underflow from the initial coarse flotation passes over screensto separate "O" size material
(greater than 35 mesh) and "U" size material (lessthan 35 mesh). Because the O size material contains
additional phosphate values, it is directed to spiral separation. The U size material flows to the general mill
tailings stream. The overflow, which is 15-20 percent solids, goes to a hydrocyclone for dewatering to 65-70
percent solids. The dewatered product is then sent to sulfuric acid scrubbing.

Theinitial fine flotation is accomplished in eight banks of Denver cells with five 300 cubic foot pocketsin
each bank. The overflow is dewatered to 65-70 percent and sent to sulfuric acid scrubbing. Thetailings
underflow goes to the general mill tailings stream.

While both theinitial coarse and fine flotation products go to sulfuric acid scrubbing and subsequent amine
flotation, they go through these stages separately. The acid scrub is accomplished with 96 percent sulfuric
acid, which removes fatty acids and oil remaining from conditioning. IMC uses 8,000-15,000 tons per year
of sulfuric acid. The scrub occursin two parallel single-stage vertical tanks, with the amount of acid added
depending on the quantities of reagents used in the initial flotation stages. The residence time in the acid
scrubbing tanks is about four minutes. The effluent from the acid scrub tanks goes to dewatering and
countercurrent rinsing with clean water. The wastewater from the acid rinsing stage is managed separately
from other flotation plant wastewaters in the clay pond system (see Section 3.1). The rinsed product goesto
amine flotation.

Amine flotation of fine product is accomplished in four banks of Denver cdlls, with five 300-cubic foot
pockets in each bank. The amine flotation of coarse product occurs in two separate banks of Denver cells
with five 300-cubic foot pockets in each bank. The residence time in the amine flotation cells for both coarse
and fine productsis 7 to 8 minutes. IMC uses less than 5,000 tons per year of condensate amine. IMC aso
adds a small amount (about 20 tons per year) of diesdl fuel No. 2, to extend the usage of the condensate
aminereagent. No other reagents are used in amine flotation and the pH istypically neutral.

In amine flotation, the sandg/tailings are floated and the underflow isthe product. The tailings flow to the
general mill tailings stream. The underflow goes to a hydrocyclone to remove coarse and fine products, both
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of which are 72 percent BPL and 4 to 5 percent sand. The wastewater flowsto an amine reclaim pond, which
is separate from the facility's general water management system.

IMC performs assays to determine the quality (BPL level) of the fine product. The fine concentrate isthen
segregated according quality and customer requirements, and placed in one of six open fine product binsto
allow for blending. Similar to the pebble product bins, fine product is loaded into railroad cars through
openings in tunnels that pass underneath the bins. Water is drained from the fine product bins and directed to
IMC's water management system (the quantity recovered was not available). According to IMC personnel,
the fine product generated by the flotation plant contains 7 to 8 percent moisture, while the fine product
shipped off-site contains 10 percent moisture. The reason why the moisture content of the product increases
despite dewatering was not obtained.

2.3 Associated Operations

Prior to use, flotation reagents are stored in above-ground tanks in an uncovered reagent yard. Thetanksin
theyard include:

° One 180,000 gallon fatty acid tank and two 204,000 gallon flotation fuel oil tanks. Fuel and
fatty acids are blended in a 180,000 gallon tank. An additional 180,000 gallon is empty and
can also be used for fuel oil/fatty acid mixing as necessary. Thetanksare al surrounded by
secondary containment dikes. IMC personnel noted that Florida Statute 17.710, Floridas
used/rerefined oil requirements, has led to use of better quality used oil. The statute
requires that rerefined oil meet specific gravity levels. Therefore, IMC indicated that they
occasionally test the specific gravity of incoming rerefined oil. No chemical constituent
analyses are performed.

° Two 39,000 gallon aqueous ammonia tanks (ammoniais purchased in agueous form). The
agueous ammoniais mixed with water to obtain anhydrous ammonia, which is stored in two
18,000 gallon tanks. Neither the aqueous nor anhydrous ammonia tanks have any form of
secondary containment.

° Three diesel fuel tanks (the sizes of these tanks were not obtained). Two of the diesdl fuel
tanks feed the amine flotation process, while the other tank feeds a boiler in the reagent yard
that can be used to generate steam to heat the reagent tanks, as needed. Accordingto IMC
personnel, heating has not been required to date. All three diesdl fuel tanks have secondary
containment dikes.
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° Two 19,800 gallon sulfuric acid tanks. These tanks are surrounded by secondary
containment dikes and are equipped with overflow alarms. The site visit team observed
evidence of spillage around the sulfuric acid tanks.

° Two 21,000 gallon concentrated amine tanks (amine is purchased in concentrated form).
The concentrated amine is mixed with water (10 percent amine/90 percent water mixture) to
produce aqueous amine. The aqueous amineis stored in two 51,800 gallon tanks. All these
amine tanks are surrounded by dikes.

While dl heavy equipment maintenanceis performed at IMC's Noralyn facility, a small shop islocated at
Four Corners. A chemical storage area behind the shop includes 500 gallon tanks, which are used to store
mineral spirits, antifreeze, motor oil, and hydraulic cil. This storage area has secondary containment (i.e,
dikes). There are no underground storage tanks at the Four Corners site.

All electric power is obtained from off-site sources. According to IMC personnel, construction of an on-site
power plant was considered. However, IMC determined that it would not be economical. Standby diesdl
power generators are located at the site for use during power outages.
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3. WASTE AND MATERIALSMANAGEMENT

This section describes several of the wastes and materials that are generated and/or managed at Four Corners
Phosphate mine and the means by which they are managed. It should be noted that a variety of wastesand
other materials are generated and managed by phosphate extraction and beneficiation operations.

Some, such asflotation tailings, are generally considered to be wastes and are managed as such, typically in
on-site management units. Even these materials, however, may be used for various purposes (either on- or
off-site) in lieu of disposal. Some quantities of tailings, for example, may be used as construction or
foundation materials at times during amine'slife. Many other materials that are generated and/or used at
mine sites may only occasionally or periodically be managed as wastes. Some materials are not considered
wastes at all until aparticular timein their life cycles.

Theissue of whether a particular material is awaste clearly depends on the specific circumstances
surrounding its generation and management at the time. In addition, some materials that are wastes within the
plain meaning of the word are not "solid wastes' as defined under RCRA and thus are not subject to
regulation under RCRA. Theseinclude, for example, mine water or process wastewater that is discharged
pursuant to an NPDES permit. It is emphasized that any questions as to whether a particular material isa
waste at a given time should be directed to the appropriate EPA Regional office.

The following subsections describe several of the more important wastes (as defined under RCRA or
otherwise) and nonwastes alike, since either can have important implications for environmental performance
of afacility. Wastes and materials generated at Four Corners include clays (and co-managed wastewaters),
flotation tailings, debris, mine water, runoff, and other wastes and materials (e.g., waste oil and grease, steel
pipe, spent solvents, laboratory wastes, trash, tires, and batteries). Table 2 presents a summary of all of the
materials generated at Four Corners and IM C's management practices. A discussion of the water
recirculation system is also provided in the description of IMC's clay ponds.

3.1 Clay Pondsand Water M anagement

The clay pond system at IMC is used to dispose of clay materials removed from the matrix orein the washer
plant, aswell as providing for process water management/recirculation. The complete water balance for IMC
Four Cornersis presented in Figure 8. Clay represents 25 percent of the matrix ore and 7.5 million tons of
dry clay waste are generated annually. Asindicated in Section 2.2.1, clays are separated from the pebble
product in two log washing stages. The effluent from the first log wash flows to the primary clays cyclone.

In the primary cyclone, the pebble product is removed and directed to the secondary screens. The wastewater
(with entrained clays) flows by pipelineto Clay Pond F2. The effluent from the second log wash is directed
to the secondary clays cyclone. In the secondary cyclone, the pebble product is removed and directed to the
finishing screen. The wastewater flows by pipdine to Clay Pond F1.
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Wastewater generated by most flotation plant operations (including countercurrent rinsing) flowsinto an
open sted launder (identified by IMC as the "secondary launder"). The secondary launder is approximately
50 feet long by 10 feet wide. The launder also serves as the source of makeup water for the rinsing
operations in the flotation plant. Twelve pumps controlled by an automatic system are used to regulate the
flowsin and out of the secondary launder. Thereisableed stream, which flows by stedl pipelineto Clay
Pond F2. According to IMC, the flow from the secondary launder comprises less than one percent of the total
flow into the clay pond system. No additional information was obtained on the specific streams that flow into
the secondary launder and their individual flow rates.

Asindicated above, IMC operates two clay ponds at the Four Corners Mine (F1 and F2). Both ponds are
approximately 50 feet deep and are surrounded by 20 foot thick dams constructed of rolled compacted clay
material. The crests of the dams are 35 feet above grade. The site visit team observed more than ten feet of
freeboard in Clay Pond F2 (Clay Pond F1 was not visited). Each pond is divided into multiple cdlls. The
cells are also separated by dams constructed of compacted clay. Cells F1A-C and F2A-B are currently
permitted by the State Department of Natural Resources and were operational during the site visit. IMC has
recently applied for a permit for Cell F2C and IMC is planning F3 to be located in a previously mined area.
The combined area of all cdllsin F1is 740 acres (areas of individual cells were not obtained). F2A and F2B
each cover approximately 600 acres.

Pervious tailings are placed on the outsides of the dams. The site visit team observed growth on dopes of the
clay ponds, aswell as abundant plant and animal life in the ponds and return ditches (including at least one
alligator). The clay ponds were not constructed with liners. IMC claimsthat a natural clay liner forms with
clay settling. Based on an IMC aerial photograph of the site prior to construction of F2B, this cell was
apparently built over areclaimed mining area. Studies conducted in the early 1980s by Gordon & Palm
Associates, Inc. state that clay ponds do not pose arisk to ground water (see Section 4.2.1 for afurther
discussion of these studies). Asaresult of thisfinding, all clay ponds at phosphate minesin Florida are
exempted from State ground-water monitoring requirements. However, Manatee and Hillsborough Counties
require IMC to monitor ground water at five wells located in the shallow surficial aquifer south of Clay Pond
F1. IMC aso conducts ground-water monitoring at production wells GDP-7 and 8 in the Floridian aquifer.
GDP-8is located in the mill area south of Clay Pond F2. The location of well GDP-7 was not determined,
although it is assumed to be in the vicinity of GDP-8 (see Section 4.1.1 for greater detail on
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Table2. Summary of Waste & Materials Generation and Management at Four Corners
(Source: IMC Fertilizer, Inc)

Waste Quantity Generated Management Practice

Primary Clays 7.5 million tons dry’ Clay Pond F2, complete recycle

Secondary Clays 7.5 million tons dry’ Clay Pond F1, mostly recycle with discharge from outfall 001

Flotation Wastewater Not determined Combined in secondary launder, most recycled from launder, bleed

(except acid scrub) from launder to clay ponds

Acid Scrub Water Not determined Combined with secondary clays and sent to F1

Amine Process Not determined Managed separately in amine ponds, complete recycle after makeup

Wastewater water addition

Tailings 19.5 million tons (1991) Stored on-site for use in backfill or dam construction

Debris Not determined Stored in on-site piles for on-site use in reclamation or as road
based material, or sold for unspecified off-site use

Runoff - Plant Area Not determined Collected and sent to F1, 1.1 MGD discharged through outfall 001

Runoff - Other Areas 122.08 MGD Uncontrolled

Mine Water Not determined Stored in ponds as convenient, reclaimed to beneficiation plant
wherever possible

Waste QOil 16,618 gallonslyear (1991) Off-site rerefining, then returned to IMC for reuse

Steel Pipe Not determined Pipe isreused on-site as long as possible (pipe recycling program),

ultimately sold as scrap

Dragline Grease

1,355 gallonglyear hazardous,
no data for non-hazardous

Tested to determine hazardousness, if hazardous sent off-site to
Chem Waste Management, no information on management if non-
hazardous

Spent Solvents 1,892 Ibslyear proprietary, 294 | Sent off-site as hazardous waste
Ibslyear naptha
L aboratory Wastes Not determined Sent off-site as hazardous waste
Tires Not determined M ost exchanged with supplier, some shredded and landfilled off-
site
Batteries Not determined Exchanged with supplier
Trash 10 Containers Containers sent to County L andfill
Sanitary Wastewater Up to 0.0075 MGD Treated in aeration system and sent to clay ponds

"7.5 million tons represents total quantity of clays generated. No data were available for individual quantities of primary and secondary
clays.
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Figure7. IMC Four CornersWater Balance

(Source: IMC Fertilizer, Inc)
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Site Visit Report: IMC Four Corners

ground-water monitoring at Four Corners). In addition, piezometers are located throughout the clay pond
dams to monitor stability.

Clay pond water isreclaimed and returned to the beneficiation plant in unlined ditches. Accordingto IMC's
water balance, 146.88 million gallons per day (MGD) flow into the clay ponds. Thetotal return flow to the
washer and flotation plants from the clay pondsis 129.46 MGD. Clay Pond F1 is specifically used for
managing secondary clay cyclone wastewater and wastewater from the sulfuric acid washing stage in the
flotation plant. The acid scrub water hasa pH of 2.5 prior to commingling with secondary cyclone
wastewater in the beneficiation plant (the volumes of acid scrub water and secondary cyclone wastewater
generated were not available). The combined stream that enters Pond F1 hasa pH of 4.5. Pond F1 overflows
into asmall unlined pond, which discharges to Alderman Creek through a V-notched weir. The dischargeto
Alderman Creek isthrough IMC's NPDES-permitted outfall 001. Asshown in Figure 3, Alderman Creek
flowsinto the North Branch of the Little Manatee River. According to IMC'swater balance, an average of
5.73 MGD of secondary clay cyclone and sulfuric acid wash water is combined with 1.10 MGD of controlled
runoff and discharged through outfall 001. Assuming that 129.46 MGD arerecirculated and 6.83 MGD are
discharged through outfall 001, 10.59 MGD of clay pond water would be lost to other sources (e.g.,
evaporation and infiltration).

According to IMC, the amine flotation operation at Four Corners requires very "clean" makeup

ywater. Therefore, the amine process has a separate water management system. Wastewater from the amine
process flowsto areclaim pond. From the reclaim pond, water flows through a canal to a"clean" pond. No
information was obtained on areas or depths of each pond. Neither of the ponds or the canal islined. No
analysisis performed on the pond water and no ground-water monitoring is conducted. Approximately 7.2
MGD of water is added to the clean pond from deep ground-water wells located in the Floridian aquifer. The
clean pond provides the makeup water for amine flotation. A water balance for the amine pond system was
not available.

3.2 Tailings

According to IMC, the flotation plant at IM C generated approximately 19.5 million tons of tailings during
1991, and 22.9 million tons were projected to be generated during 1992 (no information was available to
indicate whether these quantities represent wet or dry tailings). According to IMC, because of the grain shape
(rounded), IM C's tailings sands cannot be used in construction asfiller. Therefore, tailings are slurried to
tailings piles for storage and subsequent on-site use. Water is decanted from the tailings piles with
approximately 16.85 MGD recirculated to the beneficiation plant. The dried tailings remain stored at the site
until they can be used for clay pond dam construction or reclamation of mined areas (the quantity of dried
tailings currently stored on-site was not available).

There are two unlined tailings piles at Four Corners. Dried tailings from one tailings pile will be used for the
construction of the Clay Pond F2C dam. Pond F2C construction was proposed to begin in September 1992
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and be completed 20 months later. According to IMC, the tailings pile planned for Clay Pond F2C dam
construction is 500 feet long, 500 feet wide and 150 feet high. Dried tailings from the other tailings pile are
planned for use in Pond F3 dam construction. Based on observation, the site visit team estimated that this
tailings pile was 1/2 mile long, 1/4 mile wide, and about 100 feet high. Information on the specific size of
thistailings pile was not obtained from IMC. In addition, no information was obtained on the specific
methods used to construct either tailings pile.

IMC personnel indicated that tailings piles are temporary and agreements with Florida DNR require that the
tailings must be used in dam construction or reclamation within 24 months. However, the pile intended for
Pond F3 construction has been located at the site since July 1990 and, according to IMC, will remainin place
for at least two more years from the time of the site visit.

Similar to the clay ponds, the studies conducted by Gordon & Palm Associates, Inc. in the early 1980s
concluded that tailings from phosphate operations do not pose risks to ground-water. Asaresult, all
phosphate operations including Four Corners are also exempted from State ground-water monitoring for their
tailing piles. However, ground-water monitoring is required by Manatee and Hillsborough Counties. The
monitoring wells at Four Corners are located in the vicinity of the clay ponds, not the tailings piles (see
Section 4.1.1 for more detail on IMC's ground-water monitoring system). Under the conditions of IMC's
State surface water discharge permit, IMC is required to annually collect and analyze a single sample of the
tailings pile decant water for hydrocarbons and PCBs (FL DER, 1987). The results of a December 1991
tailings pile water analysis showed atoluene level in the tailings of 0.012 mg/l. All other values were below
detection limits. An IMC letter (dated 3/9/92) reporting these data to the State indicated that resampling
would be performed to verify the presence of toluene. Results of the verification testing were not available at
the time of the site visit (IMC, 1992b). According IMC, phthalates are the only hydrocarbons that have
generally been found in Four Corners Mine tailings pile water (elevated phthalate levels are often caused by
laboratory contamination of samples). In addition, IMC personnel indicated that the tailings contain
approximately 2-3 percent heavy minerals (the specific minerals and relative concentrations were not
identified). No information was available on the oil and grease content of the tailings, although the absence
of hydrocarbons would imply that the tailings contain little, if any, oil and grease.

3.3 Débris

Debris consists of oversized materials from the washer plant. No data on waste characterization or quantities
were available for the debris material. Debrisis placed in an unlined pile west of the beneficiation plant or
one of the clay ponds. No information was obtained on the current size of the debris pile. IMC has sold
some of the debris (amount and specific reuse not identified). In addition, debrisis used in reclamation and
asroad base material. No additional information was obtained on the generation and management of debris
materials.

3.4 Runoff
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As shown in the water balance for the Four Corners facility, most runoff (up to 122.08 MGD) from facility
property is uncontrolled. However, runoff from the beneficiation plant area (along with process leaks and
spillage), product piles, and haul roadsis collected and managed in IMC's clay pond water management
system. Figure 8 showsthat 1.1 MGD isdischarged directly through outfall 001. The remainder of storm
water collected from these areas (specific flows not obtained) is recirculated to the plant. According to IMC
personnel, the water management system has sufficient capacity to control all collected runoff from the plant
for up to a 100-year, 24-hour storm event. They cited a storm event where the beneficiation plant was
covered by afoot of water and no runoff was discharged uncontrolled (the date, size, and return interval of the
event were not determined).

35 MineWater

Mine water collectsin active mining areas at the site. |MC pumps mine water from location to location at the
site as necessary based on convenience. IMC did not have readily available estimates of the total quantity of
mine water that accumulates or the quantities stored in specific locations. Wherever possible, mine water is
pumped to the clay pond system for use in the beneficiation plant. According to IMC's water balance for
Four Corners, approximately 1.80 MGD of mine water/pit seepage flows into the water management system.

3.6 Other Wastesand M aterials

Other wastes and materials generated at the site include: waste oil, dragline grease, spent solvents, laboratory
wastes, tires, batteries, trash, and sanitary wastewater and sludge. Each of these and IM C's management
practices are described in the following sections.

3.6.1 Waste Oil

All waste oil generated at Four Cornersis collected in 55 gallon drums and shipped off-site to National Qil
Corporation. National rerefines IM C's waste oil and returns the oil to Four Cornersfor reuse. 1n 1990 and
1991, respectively, IMC shipped 13,178 and 16,618 gallons of waste il from Four Cornersto National Oil.
In 1992, 2,561 gallons had been shipped off-site as of March 18, 1992 (National Oil Service, 1992).

3.6.2 Steel Pipe

IMC hasinitiated a pipe recycling/reuse program at Four Corners. Significant quantities of steel pipe are
used for matrix ore transport from mining areas to the beneficiation plant. When this pipe can no longer be
used for ore transport, it is recycled for less demanding on-site uses (e.g., fresh water transport). When all
on-site uses have been exhausted, the steel pipeis sold as scrap. According IMC personnel, their pipe
recycling/reuse program has proven to be profitable. Quantities of pipe used and resold were not determined.
(For more information on pipe recycling, refer to U.S. EPA, Office of Solid Waste (1994). Innovative
Methods of Managing Environmental Releases at Mine Sites.)
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3.6.3 Dragline Grease

Waste dragline grease is collected in 55 gallon drums for off-site disposal. In the past, dragline grease used
at Four Corners contained 1,1,1-trichloroethane (TCE) and waste grease was considered a hazardous waste
(D040). Thedragline grease now used at Four Corners no longer contains TCE. However, IMC continues to
detect leaching of residual TCE from the machinery into the grease. Asaresult, IMC must test each drum of
waste grease to determine whether it is hazardous. 1n 1991, 1,355 gallons (200 drums) of waste grease were
shipped off-site as hazardous waste to Chemical Waste Management in Ohio. No information was obtained
on the quantity of waste grease that was found to be non-hazardous or how it was managed.

3.6.4 Spent Solvents

IMC uses proprietary solvent for most equipment cleaning in the shops at Four Corners. Thissolvent is
identified with hazardous waste code D039, which indicates that it contains € evated levels of
trichloroethylene. The proprietary solvent is collected in Safety Kleen containers and ultimately removed for
off-site hazardous waste management by Safety Kleen. In 1991, 1,892 pounds of the proprietary solvent
were shipped off-site.

In addition, IM C washes carburetors with naptha. Spent napthais collected by Safety Kleen for off-site
management. The spent naptha s identified with hazardous waste codes D006 (cadmium) and D018
(benzene). 1n 1991, 294 pounds of spent naptha were shipped off-site.

3.6.5 Laboratory Wastes

Laboratory wastes are placed in lab-packs and shipped off-site in 55-gallon drums. Information on the
specific types of laboratory wastes generated at Four Corners and the quantities disposed was not obtained.
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3.6.6 Tiresand Batteries

Most tires are exchanged with IMC's supplier. However, some tires are shredded and landfilled off-site. Al
batteries are exchanged with IMC's supplier. No information was obtained on how batteries and tires are
stored on-site prior to pickup. The quantities of tires and batteries sent off-site were also not determined.

3.6.7 PCBs

The IMC Four Corners Mine was constructed without PCBs. A PCB survey was recently completed at the
site and no PCBs were found.

3.6.8 Trash

All trash generated at Four Cornersis shipped to the M anatee County municipal landfill. Approximately 10
containers per week are sent to the Manatee County landfill (sizes of containers were not obtained).

3.6.9 Sanitary Wastewater

All sanitary wastewater generated at Four Cornersistreated in an on-site wastewater treatment plant. The
facility isa"Type 1" extended aeration sewage treatment plant with chlorinated effluent. The wastewater
treatment plant was not visited by the site visit team and no information was obtained on quantities of
chlorine used or storage methods. The capacity of the plant is0.0075 MGD. The chlorinated effluent is
discharged to IMC's clay pond system. Sewage sludgeisland applied (FL DER, 1989a). No information
was obtained on the total quantity of sewage sludge generated or disposed.
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4. REGULATORY REQUIREMENTSAND COMPLIANCE

IMC's Four Corners Mine is addressed by an array of Federal, State, and local environmental and operating
permits and authorizations. They areissued by EPA; the U.S. Army Corps of Engineers; the Florida
Departments of Natural Resources, Environmental Regulation, and Health and Rehabilitative Services; the
Southwest Florida Water Management District; and Hillsborough and Manatee Counties. These permits and
authorizations address the design and operation of the Four Corners Mine aswell as controlling impacts on
ground-water, surface water and air. Each of the permits and authorizations applicable to IMC Four Corners
is addressed in the following sections.

4.1 Operational Requirementsand Permits
4.1.1 Development of Regional Impact Studies and County Development Orders

Under Florida State Law (380 F.S.), IMC Four Corners was required to prepare Development of Regional
Impact (DRI) plans. Separate DRI plans are required for each county and the DRI plans must be formally
updated when significant modifications/expansions of operations are planned. DRI plans must specifically
include: an analysis of the mine development's impact on the environmental and natural resources, local
economies, and public facilities (Craft and Bakker, Undated). The Stateisdivided into 11 planning districts
and the DRI plans are submitted to the appropriate district (Tampa District for Four Corners). The Planning
District provides comments to the counties on DRI plans. The counties then issue Development Orders.

IMC Four Corners has separate DRI plans for Manatee and Hillsborough Counties. Theinitial proposed
Four Corners DRI plan was submitted to Manatee County in September 1975. The DRI plan describesthe
planned operation and its environmental impacts on Manatee County, proposed reclamation activities, and
economic impacts. IMC specifically proposed to reclaim (through revegetation and reforestation) all
disturbed areas (including mined land, clay ponds, and tailings impoundments) (W.R. Grace, 1975). A
Development Order wasissued on December 27, 1977 by Manatee County for Four Corners based on the
final DRI plan. On March 23, 1989, IMC requested a substantial deviation from their M anatee County DRI
for expansion of mining operations at the site. A modified Development Order wasissued by Manatee
County on September 5, 1991 (IMC, 1992c).

Aninitial DRI Plan similar to the plan for M anatee County was submitted to Hillsborough County and a
Development Order wasissued by Hillshorough County in the late seventies/early eighties. No additional
information on the original Hillsborough County DRI or Development Order was available. IMC hasa
pending request for a substantial deviation. IMC is proposing to combine the DRIs and Development Orders
for al 54,000 acres of IMC's Four Corners, Lonesome, and Kingsford operations located in Hillsborough
County. Thirty-six thousand acres of these three mines are permitted for development under separate
Development Orders. The proposed DRI requests authorization to develop the remaining 18,000 acres of
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Site Visit Report: IMC Four Corners

reserves. Thereserve land proposed for development at Four Corners consists primarily of "window" out
parcels within the facility's existing boundaries (IMC, 1992d).

The existing Development Orders for Manatee and Hillsborough Counties require IMC to conduct ground
water and surface water monitoring to ensure no impacts on the surrounding environment. Ground water
monitoring wells (MW-1 through 5 and GDP-7 and 8) at Four Corners anre shown on Figure 2, the Four
Corners site map included in Section 1.2. Surface water monitoring locations are shown on Figure 3, the map
of surface water in the area. Ground and surface water monitoring data must be submitted quarterly to
Manatee and Hillsborough Counties.

As shown on Figure 2, five ground water monitoring wells (MW-1 through 5) are located south of Clay Pond
F1. IMC also conducts monitoring at production wells GDP-7 and 8 in the Floridian aquifer. GDP-8is
located near the mill and south of Clay Pond F2. The location of GDP-7 was not specified, although it is
assumed to bein the vicinity of GDP-8. No information was obtained on the ground water flow velocity or
direction at the site and no distinction was made in the available references between upgradient and
downgradient wells. In addition, the specific depths of the wells were not determined. Ground water
monitoring data for January 1991 through November 1991 are presented in Appendix A. All constituents
were found below the applicable primary and secondary drinking water standards except pH, iron, and color.
However, based on the findingsin the 1983 Palm & Associates Report (see Section 4.2.1), the levels of pH,
iron, and color are consistent with natural conditionsin the area

Surface water monitoring is required monthly at locations SW 1 through 3 and SW 6 (where monitoring
began in October 1991) and semiannually at locations SW 4 and 5. No information was obtained on the
monitoring frequency at location 302, the Little Manatee River prior to the confluence with Alderman Creek.
Surface water monitoring data for January 1991 through November 1991 for locations SW-1 through SW-6
are presented in Table 3 (no data were available for location 302). With the exception of outfall 001, there
are no controlled discharges from IM C's operations to local surface waters. Asaresult, it isnot possible to
assess the potential impacts of mining operations (including uncontrolled discharges of mine water and
runoff) on surface waters using the data provided in Table 3. However, the following general observations
are noted:

° Asnoted in Section 1.3, surface waters in the area are characterized as acidic. Monitoring
data for location SW-3 (in Alderman Creek below outfall 001) indicate a more neutral pH
than other monitoring locations. This may be the result of the neutral discharge from outfall
001.

31



Site Visit Report: IMC Four Corners

Table3. Summary of 1991 Surface Water Monitoring
(Source: IMC Fertilizer, 1991)

Parameter Units M onitoring L ocation

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6
pH S.u. 4.6-5.6 5.1-6.1 6.5-7.5 6.4 6.4-6.5 5.7-6.2
Turbidity NTU 0.8-3.7 0.6-4.6 0.4-5 2.7-6.7 1.3-1.6 1.1-45

Total Solids mg/| 96-276 72-220 200-412 71-172 63-116 131-148

TSS mg/| 0.4-80 1-4.8 1-6 1-16 1-1.6 1-5.6
Chloride mg/| 11-53 10-36 5-29 11.2-20 9.2-13 29.6
Sulfate mg/| 2-60 2.1-38 24-328 15.1-18 9-13.6 10.5
Fluoride mg/| 0.1-0.6 0.1-1 0.5-2 04 0.2 0.3
Nitrite mg/| 0.1 0.1 0.1 0.1 0.1 0.1
Nitrate mg/| 0.1-0.86 0.1-0.49 0.1-0.49 0.1 0.1-0.8 0.1

AmmoniaN mg/| 0.1-1.8 0.1-1.2 0.1-1.3 0.1-0.2 0.1-0.2 0.2-0.6

TKN mg/l 0.1-3.8 0.6-2.2 0.3-2.5 0.6-1 0.6-0.7 0.6-1.9
Total N mg/l 0.1-3.8 0.6-2.5 0.3-2.7 0.6-1 0.8-1.4 1.7-1.9
Organic N mg/l 0.1-2.2 0.6-1.7 0.6-1.7 0.5-0.8 0.4-0.6 15
Total P mg/!l 0.1-0.9 0.1-0.6 04-1.7 0.1-0.9 0.3 0.20.7
Total PO, mg/!l 0.9-1.5 0.3-0.9 1.2-4.4 N/A N/A N/A
BOD; mg/!l 0.5-3.2 0.5-8 0.5-4.5 0.7-1.6 0.6-1.3 15
Qil & Grease mg/!l 1-12.1 1-35.5 1-5.8 1-5.7 1-103 29-74
Gross Alpha pCi/l 1-2 1-3 1-11 1 1-2 1-5
Radium 226 pCi/l 0.1-0.5 0.1-0.7 0.2-1.2 0.9 1 0.4
Radium 228 pCi/l 0.5-1.2 0.4-1.7 0.6-7.5 1.1 1.3 0.8

Dissolved O, mg/| 1.5-4.5 1.1-4.8 3.4-6.9 5.6-6.2 58-7.1 1.5-3.2

N/A = No monitoring data available, TKN = Tota Kjeldahl Nitrogen
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° Oil and grease levelsin the area, as indicated by monitoring results from locations SW-1
through SW-6, exceed the applicable Floridawater quality standard for oil and greasein
Class |11 waters (fresh).

° November 1991 sampling at location SW-3 showed a Radium 228 level of 7.5 pCi/l, which
exceeds the Florida water quality standard for Total Radium in Class |11 waters (fresh) of 5
pCi/l.

° Floridawater quality standards require a dissolved oxygen content level of greater than 5

mg/l. Monitoring at locations SW-1, SW-2, and SW-6 consistently shows dissolved oxygen
levels below the State standard. At monitoring location SW-3, three of ten samples collected
during 1991 had a dissolved oxygen content of lessthan 5 mg/l (IMC, 1992a).

Hillsborough County also requires IMC to use 11 additional wells (identified as GHO-2, GSO-2, GD-6,
SMW-1, SMW-2, SMW-3, SMW-3A, SMW-5, SMW-5A, SMW-6, and SMW-7, specific locations not
obtained) to monitor withdrawal ratesin one area of the property. The original purpose of this monitoring
was to determine the potential impacts of mining operations on one out parcel, identified by IMC asthe
Schuman property. These wells are now used to monitor the overall impacts of IM C's operations on ground
water flow. IMC continuously monitors ground water flow in three of these wells, located in the surficial
(GSO-2), intermediate (GHO-2) and Floridian aquifers (GD-6). The other eight wells are located in the
surficial aquifer and ground water flow is monitored monthly. Withdrawal rate data for these wells were not
reviewed by the site visit team.

According to IMC personnel, Manatee and Hillshorough Counties require that the ground water table at the
property boundaries not be permanently lowered more than one foot. Asaresult, IMC must ingtall
piezometers to measure ground water depth whenever mining occurs within 1,000 feet of property
boundaries. After mining is completed in these areas, the ground water table must be restored to within one
foot of natural conditions. Information on measures used to restore the ground water table after mining was
not obtained.

Both the M anatee and Hillsborough County Development Orders require reclamation of mined and other
disturbed land in compliance with State requirements (see Section 4.1.2). Manatee County holds a $10,000
bond for reclamation of the site. Hillsborough has required financial guarantees from IMC. In addition,
Manatee County requires that |M C maintain $10,000,000 of environmental incident liability insurance.

According to IMC personnel, State and County approval is required for construction of all clay ponds (and
any other berms) aswell astailings storage and disposal practices (including intermediate storage prior to use
in reclamation). More specific information on design and operating criteria and the approval process was not
obtained.
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4.1.2 State Reclamation Requirements

The Florida Department of Natural Resources (DNR) is responsible for ensuring reclamation of phosphate
mines. The requirements for phosphate mine reclamation are listed in Chapter 16C-16 of DNR's operating
rules. Specifically, phosphate mines are required to submit a conceptual reclamation plan at least 6 months
prior to initiation of mining. In addition, detailed reclamation plans are required for "logical" reclamation
units (typically less than 640 acres) at a site prior to mining of the unit. However, no approval of conceptual
reclamation plans or plans for individual unitsis required prior to commencing mining. Specific reclamation
requirements include providing for at least 80 percent vegetative ground cover and 10 percent forest land with
200 trees per acre in upland areas. Upland slopes must be no steeper than 4:1. The requirements also call for
wildlife habitat replacement and restoration of wetlands (Craft and Bakker, Undated). Financial assuranceis
required; however, compliance with the reclamation standards is considered adequate financial assurance.
Finally, unit reclamation and restoration must be completed within two years of cessation of mining in the
unit.

The site visit team did not review the IMC Four Corners conceptual reclamation plans or the plansfor
individual units. Asindicated previously, approximately two years are required from the initiation of mining
activitiesto completion of reclamation. Limited information was found on specific ongoing reclamation
activitiesat Four Corners. IMC did note that they are constructing a scrub habitat in one mining area.
According to DNR personnel, IMC has fully complied with all State reclamation requirements. Because of
IMC's compliance with reclamation requirements, DNR does not require bonding for Four Corners (Bakker,
1992).

DNR reclamation rules suggest that exposed tailings can not be permanently disposed of above grade.
According to IMC, tailings at Four Corners can only be stored prior to usein reclamation or clay pond
construction for two years. However, the site visit team noted that the tailings planned for use in construction
of future Clay Pond F3 have already been piled at the site for at |east two years and construction of Pond F3
is not scheduled to be completed until 1993.

4.2 Ground Water
4.2.1 State Ground Water Protection Requirements

In 1982, the Florida Environmental Regulatory Commission passed arule that required ground water
monitoring systems at phosphate mines by March 1984. However, the rule provided an exemption from
these requirements for facilities that could show subsurface discharges would not impair the designated uses
of the underlying ground water.

The Florida Phosphate Council contracted with Gordon F. Palm & Associates, Inc. (hereafter referred to as
Palm & Associates) to conduct a comprehensive sampling of mine water, tailings, and clay ponds as well as
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shallow and deep aquifers underlying operating and non-operating phosphate mines. The sampling plan was
approved by Florida Department of Environmental Regulation (DER). Clay water was only sampled at hon-
operating mines and no sampling was performed at the Four Corners Mine site. In addition, it isunclear
whether this study considered impacts of such units as IM C's secondary clay/sulfuric wastewater pond (F1)
and the amine process water management system. (Palm & Associates, 1983a)

The findings of the study were that:

° All samples of ground water showed levels of heavy metals, trihalomethanes, pesticides, and
nitrates below primary drinking water standards.

° All samples of ground water showed levels of chlorides, copper, and surfactants below
secondary drinking water standards.

° Some samples of ground water exceeded primary drinking water standards for fluoride,
turbidity and fecal coliform and secondary drinking water standards for iron, manganese,
pH, TDS, sulfate, and color. All exceedances were generally assumed to pose no risk
because the pollutant levels were consistent with natural ground water conditions in the area.
Some exceedances in ground water samples were explained as representative of natural
conditions, while no explanation was provided for other exceedances (Palm & Associates,
1983a).

In 1983, Pam & Associates also released the report "Chemicals and Reagents Used in the Beneficiation of
Phosphate Rock." Chapter 2 of the report considered the common reagents used in phosphate rock
beneficiation and the potential impacts on ground water. All chemicals were found to be unlikely to cause
ground water contamination. The following findings are specifically applicable to chemical use at IMC:

° Tall oilg/fatty acids - The report considered only one product used by one company. To the
best of the Company's knowledge the product is biodegradable. Ground water
contamination was concluded to be unlikely.

° Kerosene/fudl oil - Based on one article that indicates that one product is biodegradable and
the general assumption that fuel oils will be removed by evaporation, auto-oxidation, and
oxidation by microorganisms, ground water contamination was concluded to be unlikely.
The report also notes that kerosene and fuel oils are very insoluble.
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° Amines - Thereport refers to a section from aKirk Othmer reference on fatty acid amines
(not the amines used at Four Corners), which indicates that they are biodegradable. The
report also cites achemical producer's statements that, while their single product (a mixture
of tallow amines and aliphatic alcohols) may be acutely toxic, it isunlikely to cause chronic
effects.

° Ammonia- Ammoniawas assumed to be oxidized by bacteriato nitrate. The Florida
drinking water standard for nitrate is 10 ppm. The report cites the results of nitrate analysis
of 184 samples collected from the phosphate mining areas of northern and central Florida
that showed no nitrate levels at or above 10 ppm.

° Sulfuric acid - The report considered the potential impacts of sulfate, which has a secondary
drinking water standard of 250 ppm. The Report cited the results of a 1982 Florida
Phosphate Council study which showed only two of 16 samples of mill tailings (both from
the same mine) exceeded thislevel. Excess use of sulfuric acid was cited for this mine.
Ground water monitoring in the area of this mine show levels below 250 ppm. A few
samples collected from ground water underlying other phosphate mines were noted as
exceeding 250 ppm. The report suggested that these exceedances were caused by other
sources. Therefore, the use of sulfuric acid was concluded to pose low potential for ground
water contamination (Palm & Associates, 1983b).

Based on the results of these studies, DER exempted all phosphate mining operations (including Four
Corners) from State ground water monitoring requirementsin 1984. DER requirements are limited to the
annual analysis of Four Corners mill tailings required under IMC's surface water discharge permit (see
Section 3.2).

4.2.2 Summary of Ground Water Monitoring and Use at Four Corners

While Four Cornersis exempted from State ground water monitoring requirements, ground water use and
potential degradation are addressed by a number of other State and local permits. The ground water
monitoring wells at Four Corners, their purposes (water supply and/or environmental monitoring), and the
applicable permits are summarized below. More detailed information can found in this section under the
descriptions of the specific permits.

° Wells MW-1 through MW-5 are located in the surficial aquifer and IMC is required under
their County Development Orders to monitor these wells to determine potential impacts on
local surface waters (the surficial aquifer recharges surface water in the area) (see Section
4.1.1).
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° Wells GHO-2, GSO-2, GD-6, SMW-1, SMW-2, SMW-3, SMW-3A, SMW-5, SMW-5A,
SMW-6, and SMW-7 are only used to monitor withdrawal rates. GHO-2 islocated in the
Hawthorn aguifer and GSO-2 islocated in the Floridian aquifer. The other wellsare all
located in the surficial aquifer. Monitoring of these wellsis required under IMC's
Hillsborough County Development Order to measure the potential for drawdown (see
Section 4.1.1).

° Wells GDP-7, GDP-8, and GDP-10 are production wells in the Floridian aguifer that
provide water to the flotation plant (primarily the amine flotation process). Under IMC's
County Development Orders, GDP-7 and GDP-8 are monitored to assess potential impacts
on the Floridian impacts. Wells FCS-1 through FCS-7 are also in the Floridian aguifer and
provide pump seal water. The withdrawal rates from these wells are regulated under IMC's
water use permit (see Sections 4.1 and 4.5).

° Well PTW-3in the Floridian aquifer provides an average of 0.06 MGD of potable water to
the plant. The operation of thiswell is regulated under IMC's potable water permit (see
Section 4.6.4).

4.3 Surface Water
4.3.1 NPDES Permit

The State of Floridais not authorized to implement the NPDES permitting program. NPDES Permit No.
FL0036412 for IMC Four Cornerswasissued by EPA Region IV. The current NPDES permit was issued on
September 30, 1991 and expires on September 30, 1996. The permit establishes effluent limitations and
monitoring requirements for the discharge from outfall 001 (below Pond F1) to Alderman Creek. The
discharge includes wastewater from the secondary clay cyclone in the washer plant, wastewater from acid
scrubbing in the flotation plant, mine water, treated sanitary wastewater, and storm water. Ninety percent of
the total annual discharge from outfall 001 occurs during storm events. However, according to IMC
personnel, a continuous discharge is maintained to avoid stagnation in Pond F1. The effluent limitationsin
the permit are based on the effluent guidelines for discharges of process wastewater and mine dewatering
from phosphate mines (see 40 CFR Part 436, Subpart R) and the permit writer's best professional judgment
(BPJ). The specific permit limitations are presented in Table 4 (U.S. EPA, 19914).
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Table4. NPDES Permit Requirementsfor Outfall 001
(Source: U.S. EPA, 1991a)

Discharge Limitations

_ o _ _ _ Monitoring

Par ameter Daily Minimum Daily 30-Day Daily Maximum Frequency
Average

Flow N/A Report (MGD) Report (MGD) Weekly
TSS (hon- N/A 12 mg/l 25 mg/l Weekly
volatiles only)
TSS (al) N/A 30 my/l 60 mg/l Weekly
Total N/A Report (mg/l) Report (mg/l) Weekly
Phosphorous’
Dissolved Oxygen 5.0 mg/l N/A N/A Monthly
Un-ionized N/A N/A 0.02 mg/l Monthly
Ammonia” (Calculated)
Total Ammonia N/A N/A Report (mg/l) Monthly
Temperature N/A N/A Report (°C) Monthly
Tota Kjeldahl N/A N/A Report (mg/l) Monthly
Nitrogen
Specific N/A N/A 1,275 (umhos/cm) Monthly
Conductance™
pH 6.0 s.u. N/A 9.0 s.u. Weekly

N/A = Not Applicable (i.e., no limit or monitoring requirement)

“The permit only requires monitoring for phosphorous. However, if the monthly average exceeds 3 mg/l for
more than one month of a calendar year, IMC isrequired to: (1) document the monitoring data, (2) assess the
cause and origin of the phosphorous discharge, (3) describe current phosphorous control practices, (4)
evaluate the environmental significance of the elevated levels, and (5) identify reasonable methods to abate.

A notice of the discharge must be publicly released in alocal newspaper.

“The un-ionized ammonia concentration is calculated monthly as described in the permit using the total
phosphorous and temperature levels.

""The specific conductance must not be more than 50 percent above background or exceed 1,275 pmhos/cm,
whichever is less stringent.
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According to IMC personnel, Four Corners does not have a Spill Prevention, Countermeasure, and Control
Plan, because all potentially hazardous materials are "contained" at the site. The NPDES permit required
IMC to update their best management practice (BMP) plan within six months of issuance of the permit and
implement the updated plan within 18 months (U.S. EPA, 1991a). At thetime of the site visit, IMC was
updating their BMP Plan for Four Corners.

Table 5 summarizes discharge monitoring data for outfall 001 from September 1990 through December
1991.

IMC conducts self-inspections of the permitted discharge twice per week and EPA conducts annual NPDES
compliance inspections.

4.3.2 State Surface Water Discharge Permit

The discharge from outfall 001 is similarly addressed by a State Discharge Permit. The previous Permit (No.
1041-111263C) was issued on April 23, 1986 and expired on April 23, 1991. According to IMC, no new
permit has been issued to date and the facility continues to follow the requirements of the previous permit.
The effluent limitations and monitoring requirements for flow, TSS (both "total" and "non-volatiles only"
monitoring required), total phosphorous, and pH are equivalent to the requirements under IMC's NPDES
permit. Previously required monitoring for fluorides, specific conductance, un-ionized ammonia, dissolved
oxygen, total kjeldahl nitrogen, and total sulfate was deleted, at IMC's request, as of a June 22, 1987
modification to the permit. Asshown previously in Table 4, however, IMC is required to monitor for all of
these parameters, except sulfate, under their current NPDES permit. IMC has continued to monitor and
submit data for sulfate even though it is not required under either their NPDES or State Discharge Permits.
In addition, as required under State regulations, IMC is about to undertake a study to determine whether
permit limits are adequate to ensure compliance with State water quality standards (FL DER, 1987).

The expired permit also required an annual analysis of a single tailings decant water sample for hydrocarbons
and PCBs. Toluene (at 0.012 mg/l) was the only constituent detected in a December 1991 tailings decant
water sample. Asindicated previoudly, verification sampling and analysis was to be performed after the site
visit. DER isawaiting the results of verification sampling (IMC, 1992b).

To assess compliance with State Discharge Permit requirements, DER conducts annual inspections at Four
Corners.
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Table5. Summary of Monitoring Data for Outfall 001 (9/90 - 12/91)
(Source: IMC 2nd quarter, 1992)

Parameter M onitoring Results Comments

Flow 0.056 - 42.275 MGD Very high flow during summer

pH 6.42-7.7 Within permit limits

Fluoride ND - 2.7 mg/l Required under previous NPDES permit

TSS (al) 0-28 mg/l Within permit limits, most values lessthan 5
mg/l

TSS (non-volatiles only) 0- 18 mg/l Within permit limits, most values lessthan 1
mg/l

Dissolved Oxygen 5.3-22.7 mg/l Within permit limits

Total Ammonia Not Available Report only requirement, used to calculate
un-ionized ammonia

Un-ionized Ammonia ND - 0.0155 mg/l Calculated as noted above, within permit
limits

Temperature Not Available Report only requirement, used to calculate
un-ionized ammonia

Sulfate 17.8 - 245.4 mg/| Required under previous NPDES permit

Kjeldahl Nitrogen 0.21-2.91 mg/l None

Specific Conductance 296 - 603 pmhos/cm Within permit limits

Gross Alpha 1.0-6.8 pCi/l Required under previous NPDES permit

ND = Not Detected
4.4 Air

DER issues permits for most air pollution sources; however, a permit is not required for mining, whichiis
considered an area source. Mining operations are generally required by DER to take reasonable precautions
to minimize fugitive dust emissions and ensure compliance with ambient air quality standards (Craft and
Bakker, Undated). According to IMC, al dust settles on-site and no off-site dust problems have been caused
by the Four Corners operations. Where necessary, water wagons are used for on-site dust control.

DER hasissued Permit No. A041-197666 for air emissions from IMC's heavy media separation plant. This
permit was issued on June 19, 1991 and expires on June 19, 1996. The permit specifically addresses two
emissions sources. Emission Source 01 - the magnetite storage bin and Emission Source 02 - the ferrosilicon
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storage bin. Particulate emissions from these two sources are controlled during unloading and transfer by two
fabric filter baghouses (one baghouse for each bin). No information was obtained on the quantity of dust
collected or how collected dust is managed. The permit notes that no chemical additives are used to prevent
oxidation or decomposition of the media, improve kinetic stability of suspension, or reduce media viscosity.
The permit includes the following requirements:

D The maximum allowable particulate emissions rate from both bins is 0.6 ton per year.
()] Visible emissions must not exceed 5 percent opacity.
(©)] The maximum transfer rate for magnetite and ferrosilicon cannot exceed 15 tons/hour and 5

tong/hour, respectively.

4 Annual visible emissionstesting is required for each bin (within 15 days of April 15), data
must be submitted to DER, and testing must be performed at or near maximum transfer
rates.

5 Proof of compliance with the visible emissions limit allows IMC to assume compliance with
the particulate limit. However, DER may require particul ate testing, as necessary.

(6 Reasonabl e precautions must be taken against uncontrolled emissions (FL DER, 1990a).

IMC conducts sdlf-inspections of the emissions sources monthly and DER conducts air permit compliance
inspections at least annually.

45 Water Use Permit

The State of Floridais divided into five water management districts, which regulate the use of water
resources, including wetlands, both during mining and after mining activities have been completed. The
Southwest Florida Water M anagement District issued Water Use Permit No. 203573.3 to IMC for the Four
Corner Mine on March 27, 1990 with an expiration date of March 27, 1996. The permit specifically
addresses IMC's 11 water supply wellsin the deep Floridian aguifer. Four of these wells (GDP-4, GDP-7,
GDP-8, and GDP-10) are high volume production wells that continuously provide "clean" water to the amine
flotation process (annual average 7.2 MGD) and makeup water to the clay pond water management system
during the dry season (annual average 3.54 MGD). GDP-4 isonly allowed to be used as a standby well. The
remaining seven wells (FCSL - FCS7) are much lower volume wells that are used to provide pump seal water.
Table 6 provides recent pumping rates for March 1991 through February 1992 for each of these wells. Table
6 also provides a comparison of the actual withdrawal ratesto the permitted levels for each well. Asshown
inthis Table, IMC has frequently exceeded the daily average withdrawal limits for two of the pump seal
water wells and recently began exceeding the daily average limits for the high volume production wells.

The permit also requires IMC to perform quarterly monitoring at well GDP-7 in the Floridian Aquifer for
chlorides, sulfates, and TDS. These datawere not reviewed by the site visit team. However, IMC conducts
monthly monitoring of well GDP-8 in the Floridian aguifer for sulfate, specific conductance, fluoride, gross
alpha, chloride, TDS, pH, and nitrate.
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Table 6. Ground-water Withdrawal Ratesfor IMC Four Corners

(Source: IMC, 1992¢)

Date Weéll Flow Data (in MGD)

GD-7 | GD-8 | GD-10 | FCS1 | FCS3 | FCS4 | FCS6 | FCS7 | FCS-8 TOTAL
Daily Avg Limit 3.5 3.5 3.5 0.08 0.08 0.08 0.08 0.08 0.08 10.81
Daily Max Limit 7.05 7.05 7.05 0144 | 0.144 | 0.144 | 0.144 | 0.144 | 0.144 15.01
3/91 0.801 | 3999 | 4529 | 0.122 | 0.031 | 0.083 | 0.057 | 0.028 0 9.649
4/91 0.670 | 4122 | 3.266 | 0.108 | 0.027 | 0.076 | 0.075 | 0.035 0 8.380
5/91 3501 | 3919 | 0.046 | 0.119 | 0.027 | 0.079 | 0.096 | 0.015 0 7.801
6/91 3.053 | 3570 | 0.001 | 0.043 | 0.029 | 0.090 | 0.086 0 0 6.871
7/91 1442 | 2.993 1605 | 0.103 | 0.036 | 0.101 | 0.107 | 0.006 0 6.393
8/91 3.519 | 3.827 0 0.202 | 0.002 | 0.007 | 0.105 | 0.021 0 7.684
9/91 4578 | 2379 | 2296 | 0.226 | 0.019 | 0.056 | 0.150 | 0.025 0 9.729
10/91 3.348 1603 | 4760 | 0.216 | 0.031 | 0.096 | 0.116 | 0.046 0 10.216
11/91 4387 | 0.005 | 4692 | 0.247 | 0.026 | 0.053 | 0.075 | 0.054 0 9.538
12/91 3473 | 2084 | 2.036 | 0.211 | 0.053 | 0.044 | 0.032 | 0.017 0 7.949
1/92 4295 | 4382 | 3407 | 0.187 | 0.050 | 0.054 | 0.044 | 0.021 0 12.438
2/92 2102 | 3990 | 3.724 | 0.185 | 0.059 | 0.065 | 0.190 | 0.032 | 0.059 10.406

‘1iodey 1IN 81IS
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In addition, the water use permit requires IIM C to submit reports to the Southwest Florida Water M anagement
District by April 1, 1991 and August 1, 1995 on water conservation activities at the site. These reports must
address both the flotation circuit and water management system (SWFWMD, 1990). The 1991 report was
not obtained or reviewed by the EPA site visit team.

4.6 Other Permits
4.6.1 Wastewater Treatment Plant Operating Permit

DER issued Permit No. D041-155739A to IMC on 12/16/88 for operation of the Four Corners sanitary
wastewater treatment plant. The permit includes the effluent limits and monitoring requirements presented in
Table 7 for the discharge from chlorination to the clay pond system.

Sewage dudgeisland applied on-site. No information was obtained on IMC's land application methods or
the land application area. The permit provides that the udge must be sampled annually and tested for: total
nitrogen, total phosphorous, total potassium, cadmium, copper, lead, nickel, zinc, pH, and percent total solids
(FL DER, 1989a). These datawere not obtained.

Effluent and sewage sludge monitoring data must be submitted monthly to DER. In their October 1989
monthly report, IMC reported greater than 2,400 counts of fecal coliform per 100 milliliters of effluent. All
other parameters were below permit limits. Asaresult of the elevated fecal coliform level, DER sent a
warning letter to IMC on February 23, 1990 requesting development of a plan of
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Table7. Effluent Limitsand M onitoring Requirementsfor
the Dischargefrom IMC'sWastewater Treatment Plant
(Source: FL DER, 1989a)

Parameter M onitoring Frequency Effluent Limit
BOD and TSS Every other month 20 ppm annual avg
30 monthly avg.
45 weekly avg.
60 sample max.
Fecal Caliform Quarterly 200 counts/100 ml (annual and
monthly avg)
Nitrate Every other month 12 mg/l
Flow Daily, 5/week 0.0075 MGD
pH Daily, 5/week 6-85su.

action (FL DER, 1990b). In response, on March 7, 1990, IMC notified DER that the exceedance was caused
by an empty chlorine tank at the time of sampling and that IM C would take action to ensure that this would
not happen again (IMC, 19903).

IMC conducts self-inspections of the wastewater treatment plant five times per week and DER performs
compliance inspections at least annually.

4.6.2 Wetlands Permits

Wetlands are located throughout the Four Corners Site in the Little Manatee River, Alderman Creek, Payne
Creek, and Horse Creek drainages. Mining operations in wetlands areas are permitted by DER and the U.S.
Army Corps of Engineers (hereafter referred to asthe Corps). IMC's current operations in wetlands and the
applicable permits are listed in Table 8.

4.6.3 Tank Permits

In 1991, DER adopted atank rule (17-762 F.A.C) requiring secondary containment for all "pollutant" storage
tanks, including tanks in IMC's Four Corner reagent storage yard and the shop tanks. All regulated tanks at
Four Corners have secondary containment (ammonia tanks, which do not have secondary containment, are
specifically exempted from rule requirements). 1M C conducts self-inspections of their storage tanks monthly
and the State and/or Counties conduct tank inspections at least annually, sometimes semi-annually. 1n 1991,
inspections by Manatee County (October 23,
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Table8. Summary of Wetlands Permitsfor IMC Four CornersMine

Permit Number/ Date of Issuance/ Permit Description and Requirements

I ssuing Agency Expiration Date

Corps Permit No. 2/26/90 - 2/26/95 This permit covers mining activities in approximately

891PC-20418 63.9 acres of wetlands. IMC will subsequently reclaim
90 acres of freshwater marsh and 24.25 acres of bay
swamp. Eighty percent plant cover must be achieved.
The reclamation must be completed within 2 years of
mining cessation.

DER Permit No. 6/16/89 - 6/16/99 The DER permit addresses a broad range of mining

29,41& 531404579 activity in 527.6 acres of herbaceous wetlands, 68 acres
of shrubby wetlands and 45.8 acres of forested wetlands

Corps Permit No. 12/2/91 - 10/23/96 in the headwaters of Alderman Creek, Horse Creek, and

199004637 Payne Creek. IMC isrequired to restore 830.9 acres of
herbaceous wetlands, 75.6 acres of shrubby wetlands,
and 155.6 acres of forested wetlands in these basins,
permit identifies specific reclamation activities (including
use of minetailings) for each disturbed area.
The Corps permit addresses a subset of the area covered
by the DER permit.

DER Permit No. 7/17/89 - 7/17/99 Both the DER and Corps permits call for the

291638103 construction of an elevated pipeline and three
road/pipeline crossings over the Little Manatee River,

Corps Permit No. 7/17/89 - 9/18/94 and adragline walkpath under Payne Creek. Asaresult

891PC-20393 of this action, approximately 1 acre of wetlands will be
filled. Asrequired by the Hillsborough County, IMC is
required to create 1.5 acres of herbaceous wetlands and
1.5 acres of forested wetlands within the affected
drainage basins.

Sources: FL DER, 1989b and c; FL DER, 1990b; IMC 1990b and c; U.S. Army, 1986; U.S Army,

1989; U.S. Army 1990; and U.S. Army 1990b.

1991) and Hillsborough County (July 7, 1991) found no violations at Four Corners (FL DER, 1991aand b).

4.6.4 Domestic Water Supply Permit

Well PTW-3 provides an average of 0.06 MGD of potable water to the plant. Potable water is used for

domestic needs as well as equipment washing. Construction and operation of well PTW-3 is addressed by
Permit No. W4-113203191 issued by the State Department of Health and Rehabilitative
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Services (DHRS). The current permit became effective on September 10, 1991 and expires on September 10,
1996. DHRS conducts at least annual inspections at Four Corners. The site visit team did not review this
permit or recent DHRS inspection reports. According to IMC personnd, there have been no violations of
permit requirements to date.
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APPENDIX A

1991 GROUNDWATER MONITORING DATA
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APPENDIX B

COMMENTSSUBMITTED BY IMC FERTILIZER, INC.,ON DRAFT SSTE VISI'T REPORT
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Site Visit Report: IMC Four Corners

The following is a list-of IMC’s changes to the Draft Report "Mine Site Visit: IMC Four Corners Mine”
dated September 1992. The Page and Section numbers in the following list carrespond to the
September, 1992 Draft report. The paragraph numbers were obtained by counting the number of
paragraphs under each Section heading, and therefore may not correspond to the paragraph number
on a particular page.

Page 1, Section 1.1: Revise list of participants to reflect recent IMC
management changes.
Jim Burleson's new title is "Vice President, Florida
Operations”.

Page 2, Section 1.1: Revise list of participants to reflect recent IMC
management changes.
Lee Thurner’'s new title is "Vice President & General
Manager, Fiorida Minerals Operations”.

Page 2, Section 1.1: Revise list of participants to reflect recent IMC
management changes.
Gene Armbrister’'s new title is "Production Services
Manager".

Page 2, Section 1.2, paragraph 1: Inset the words "beneficiation plant” in sentence 1 to
better define operations. Add "Polk County™ in
sentence 2 to the list of counties that the Four Corners
Mine is located in,

Page 2, Section 1.2, paragraph 2: Replace the word "ore™ with "product™ to more
' accurately describe IMC’s reserves in sentences 1, 2,
& 4. Delete the last sentence because operations were

not expanded to 7 days as originally scheduled.

Page 5, Section 1.2, paragraph 1: Replace the words “concentrate product” with
*flotation feed” in sentence 3.

Page b, Section 1.2, paragraph 2: Replace the words "fine concentrate” with "“flotation
feed” in sentence 1. Insert the words "through
hydraulic sizing™ to better describe the flotation process
in sentence 1. Insert the words "and to other
customers" to indicate that IMC’s products are shipped
to other customers in addition to the New Wales Plant
in sentence 3. —

Page 5, Section 1.2, paragraph 3: Replace the words "disposed of” with "stored” in
sentence 2. Add the words "and used as a backfill for
reclamation, and in clay pond construction.™ to better
describe the use of tailings in sentence 2.

Page 5, Section 1.3.2, paragraph 1: Replace the word "mill” with "plant" in sentence 2.
Replace the words "Clay Pond F1" with "water
recirculation system” in sentence 3. Replace the words
"a tributary™ with "tributaries™ in sentence 4. Insert
the words "disturbed mining areas" in sentence 5.
Insert the phrase "and the North Fork of the Manatee
River” in sentence 6. Replace the word "mill" with
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Site Visit Report: IMC Four Corners

"plant’ in sentence 6. Insert the phrase "and the Army
Corps of Engineers* in the last sentence {No.B).

Page 7, Section 1.3.3, paragraph 1: Insert the words "variable thickness™, replace the

: words "from which" with "the", and replace "ore is
mined” with "2one” in sentence 2. This parenthetical
phrase shouid read "the matrix zone™.

Page 7, Section 1.3.3, paragraph 2: Insert the words "where present” in sentence 1.
Delete the last two sentences and replace with "The
matrix zone sometimes contains two lfayers of ore
separated by a layer of limestone. In this situation,
IMC mines both ore layers.™

Page 7, Section 1.3.4, paragraph 1: In sentence 2, Correct the depth of the surficial aquifer
system from 20 to 100 feet, replace the word
"limestone™ with "matrix” in the second parenthetical
phrase, and correct the depth of the Flaridan aquifer
from below 400 to below 200 feet.

Page 10, Section 1.3.4, paragraph 2: Replace the word "high” with "elevated” in sentence 1.

Page 11, Section 1.3.5, paragraph 1: Add the sentence "According to IMC personnel, the
Gopher tortoise and Indigo snake are identified as
Species of Special Concern by the Florida Game and
Freshwater Fish Commission and have been observed
in the Four Commers Mine area,” after the third
sentence.

Page 13, Section 2, paragraph 1: Insert the word "currently” in the first sentence.
Replace the words "fine products” with "flotation feed”
in sentences 3 & 5. Add "course oversize” in sentence
3 to describe debris material.

Page 13, Section 2.1, paragraph 1: Repiace the words "initial removal” with "site clearing”
and add the words "initial removal of" in sentence 4.
Insert the word "alternately” and replace the word
“mill" with "plant” in sentence 6.

Page 13, Section 2.1, paragraph 2: Insert the words "are set aside” and replace the word
"mill" with "plant” in sentence 5.- -

Page 13, Section 2.1, paragraph 3: Indicate the percent solids in the weils as "40-45 %"
in sentence 1. Replace the words "clay pond" with
"water recirculation” in sentence 2 to better describe
the water source.

Page 14, Section 2.1, paragraph 5: Insert the word "recirculation™ in sentence 2. Change
the flow rate from 1,800-2,000 to 18,000 to 20,000
gpm in sentence 4. Delete sentence 5, it is not
needed.
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Page 14, Section 2.1, paragraph &: Replace the words "pit cars” with "mine site" and
' insert thea word "washer” in sentence 1. Insert the
following after sentence 3, "Ditches and berms are
utilized selectively as required to prevent the off-site
drainage of slurried ore to adjacent wetlands or stream
systems due to gasket failures, pipeline breaks, etc.
This precautionary approach is used only when the
potential for off-site drainage exists which might
impact acologically sensitive areas.” Replace the word
"daily™ with "houriy” in sentence 7. Insert the words
"and distance” and "up to" in sentence 8.

Page 14, Section 2.1, paragraph 7: Replace the word "reduce” with "even out” in sentence
1.
Page 14, Section 2.1, paragraph 8: Replace the word "moves" with "walks" in sentence 1.

Replace the word "with" with "using fill materials that
include™ and insert the word "sand” in sentence 2.
Insert the words "County and State approved” in
sentence 3. Insert the words "a minimum of™ in

sentence 4.

Page 14, Section 2.2, paragraph 1: Replace the phrase "The matrix ore pipelines flow" with
"Matrix gre is transported through pipelines” in the first
santence.

Page 15, Section 2.2.1, paragraph 1: Replace the words "fing product™ with "flotation feed”

in sentence 1.
Page 15, Section 2.2.1, paragraph 2: Replace the word "at™ with "of" in sentence 2.

Page 15, Section 2.2.1, paragraph 3: Delete the entire paragraph {continues on page 17).
This process description is not accurate and should be
replaced with the following. "In each train, matrix ore
passes over a 20 foot long flat metal screen to
separate out material larger than 18 mesh (1 mm).
The material larger than 16 mesh goes to 2 trommel,
which is a rotating circular drum with "punch holes®
{openings). The first section of each trommel has 3/4
inch openings (to remove less than 3/4 inch material),
while the second section has 2.5 inch operings (to
remove greater that 3/4 inch and less than 2.5 inch
material). The material larger than 2.5 inch from the
trommel is classified as debris. Debris is disposed of in
the clay ponds or placed in an unlined onsite pile
located west of the beneficiation plant {the size of the
pile was not determined). Unspecified guantities of
debris are subsequentiy used on-site in reclamation or
road construction, or sold for off-site use. Materials
that are greater than 3/4 inch and less than 2.5 inches
are crushed in a hammer mili and sent back thru the
flat metal and trommel screens. The material passing
thru the 3/4 inch portion of the trommel passes over an
additional flat metal screen to remove some material
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passing 16 mesh. The oversize from this passes over
three vibrating screens. All three screens are
designated to separate the lass than 3/4 inch material
into less than 16 mesh {flotation feed} and greater than
16 mesh (pebble product} material. The secondary
screen is a doubledeck screen, with the upper section
used to separate the material larger than 10 mm (3/8
inch) from the pebble product. According to IMC, the
greater than 3/8 inch material has a high MgO content.
It is classified as debris and managed with the other
debris materials described above.”

Page 18, Figure 5: Replace this figure with the revised Figure b {attached}.
The original is not correct.

Page 17, Section 2.2.1, paragraph 4: Replace the words T"clay pond " with "water
recirculation” in sentence 2. Replace the word
"washes™ with "washers” in sentence 3. Replace the
waord "wash™ with "washer” in sentences 4 and 5.

Page 17, Section 2.2.1, paragraph b: Delete sentences 3 - 8 and replace with the following.
"The pebble product from the finishing screen is
conveyved to one of six pebble product bins. Water is
drained from these bins and directed to IMC’s water
recirculation system. After assays are obtained for this
pebble, it is conveyed from the bin to an open heavy
media storage pile if MgO is greater than 1%, or if
MgQ is less than 1%, it is conveyed to open product
storage piles where it is stored by grade.

The stored product is conveyed from feeders located
beneath the open storage piles to railcar loading
facilities. Most of the product is sent to IMC’'s New
Wales Chemical Plant for processing, but some is also
sold 1o other customers.”

Page 17, Section 2.2.2: Insert a note regarding this section, the Heavy Media
Separation Plant, stating "This follawing section dealing
with IMC’s Heavy Media Plant should be treated as
confidential”.

Page 18, Section 2,2.2, paragraph 1: Replace the word "expanded” with "increased”™ and
"acreage” with "reserves” in sentence 4.

Page 19, Section 2.2.2, paragraph 4: Delete this paragraph and replace with the following
~ "The pebble product from the heavy media separation
plant is conveyed to one of two pebble product bins
After assays are obtained for this heavy media product
the material is conveyed from the bin to open produrt
storage piles where it is stockpiled according to grade
Most of the product is sent to 'MC's New Wauws
Chemical Plant for processing, but some is sold -
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other customers. Woater is drained from the pebble
product bins and directed to the oan-site water
recircuiation system.”

Page 19, Section 2.2.2, paragraph &: Insert the word "media”, and replace "oversized” with
"overflaw” in the first sentence.

Page 20, Section 2.2.3, paragraph-1: Replace the word "density" with "size"” in sentence 3.
Correct the production numbers contained in sentence
5, {55123, 39w 16. 1.11t05, and 0.5 10 2).

Page 22, Section 2.2.3, paragraph 3: Replace the time from "3-4 minutes” to "1 minute” in
sentence 3.
Page 22, Section 2.2.3, paragraph 4: Delete the word "Helical” in sentence 1. Replace the

words "The overflow"” with "Materials left in the
trough” and "underflow" with "port™ in sentence 2.
Replace the word "agitation™ with "supplied to
mechanical agitators” in sentence 3.

Page 22, Section 2.2.3, paragraph 5: Replace the word "float™ with "obtain™ and add the
words "because of its lower feed grade {%BPL})" in
sentence 1. Repiace the word "Denver™ with
"Wemco" in sentence 3. Insert the words "Mechanical
agitators pull air thru™ and delete "are used” in
sentence 4. Replace the words "O size" with
"oversize" and "U size” with "undersize” in sentance 5.
Replace the words "0 size” with "oversize” in sentence
BE. Repface the words "U size™ with "undersize® in

sentence 7.
Page 22, Section 2,2.3, paragraph 6: Replace the word "Denver” with "Wemco" in the first
sentence.
Page 22, Section 2.2.3, paragraph 7: insert the words "water recirculation™ in sentence 7.
Page 22, Section 2.2.3, paragraph 8: Repltace the word "Denver” with “Wemco” in

sentences 1 and 2.

Page 23, Section 2.2.3, paragraph 9: Replace the word "remove” with "dewater” in sentence
3. . -
Page 23, Section 2.2.3, paragraph 10: Delete the words "fine concentrate” in sentence 1

Delete sentences 2 and 3 and replace with "After
assays are obtained on the amine concentrate, the bin
is unlpaded thru gates to conveyors which transport to
open product storage piles.” Replace the word
"management” with "recirculation” in sentence
Correct the percent moisture contents [isted
sentence 5 (change 7 to 8-10, and 10 to 7). Dele's
the last sentence of the paragraph.
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Page 23, Section 2.3, paragraph 1.1: Insert the word "tank”™ in sentence 3. Insert the words
"with impervious floors™ in sentence 4. Replace the
word "Statute” with "Chapter” in sentence 5. Replace
the word "statute” with "regulations® in sentence 6.
Replace the word "No™ with "In addition™ and insert the
word "occasionally” in sentence 8.

Page 23, Saection 2.3, paragraph 1.2: Replace "39,000" with "18,000" and the word
"aqueous” with "anhydrous” (two times) in sentence 1.
Replace the word "aqueous” with "anhydrous™ and visa
versa and change "18,000" to "39,000" in sentence 2.
Add the following to the subparagraph, "It should be
noted that Four Corners has recently made a process
change from the use of aqueous ammonia to the use of
aqueous soda ash. Armmonia is no longer stored at
Four Corners as of October, 1992."

Page 23, Section 2.3, paragraph 1.3: Insert the sizes of the three diesel tanks {13,800,
19,800, and 204,700} and delete the phrase "the sizes
of these tanks were not obtained” in sentence 1. In
sentence 2, indicate the size of the diesel tanks that
feed the amine process as 19,800 gallons and refer to
the tank that feeds the boiler as the “larger tank™. Add
the sentence "Heating of the aqueous soda ash tanks
will be required during winter months.” after sentence
3. Insert the words "with impervious floors" in the last
sentence.

Page 24, Section 2.3, paragraph 1.4: Insert the words "with impervious floors” to sentence
2. Insert the following to the end of the subparagraph.
"Small spills have occurred in the past which tend to
etch the concrete secondary containment. Spills are
cleaned up as soon as discovered in accordance with
IMC's "Mineral Acid Storage Tank Containment and
integrity Plan™ which was prepared in October, 1992
pursuant to Chapter 17-767 - FA.C."

Page 24, Section 2.3, paragraph 1.5: Insert the words "with impervious floors™ to the last
sentence,
Page 24, Section 2.3, paragraph 2: - Replace the word "all® with “most” in sentence 1.

Replace "500" with "300-2,000" in sentence 2.
Replace the words "This storage area has" with "All
regulated tanks are located within” in sentence 3.

Page 24, Section 2.3, paragraph 3: Replace the words "are located at the site for use” with
*would be obtained and used” in the last sentence.

Page 25, Section 3.1, paragraph 1: Replace the words "dispose of” with "store™ in the first
sentence. Replace the word "wash”™ with "washer" in
sentences b and 8.
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Page 25, Section 3.1, paragraph 3: Insert the word "currently” in sentence 1. Replace the
phrase "20 foot thick™ with "30 foot wide at top with
less than 2 1/2 to 1 side slopes” in sentence 2.
Replace the word "clay® with "soil” in sentence 7.
Replace the "State Department of Natural Resources”
with the "Florida State Department of Environmental
Regulation™ in sentence 7. Replace the words
"previously mined" with "future mining” in sentence 8.
Note that this paragraph continues to page 28.

Page 26, Table 2: Dragline grease: change the quantity to 11,3556
gallons/year hazardous and 0 gallons non-hazardous in
1991. Change the off-site TSD to Chemical
Conservation Corp. Add the sentence, "Non-hazardous
dragline grease would also be sent off-site to Chemical
Conservation Corp.™ -

Page 26, Table 2: Spent Solvents: Indicate the listed quantities as 1991.

Page 26, Table 2: Laboratory Wastes: Indicate that none were generated
in 1991.
Page 28, Section 3.1, paragraph 4: Replace the words "were not constructed with liners”

with "are constructed pursuant to Chapter 17-762,
F.A.C. requirements which do not require the use of
liners™ in sentence 4. Replace the words "reclaimed
mining” with "previously mined” in sentence 5. Delete
"Hillsborough County” in sentence 8. Insert the
phrase “pursuant to Southwest Florida Water
Management District rules” in sentence 9. Replace the
word "mill® with "plant™ in sentence 10.

Page 28, Section 3.1, paragraph 5: Replace the word "raclaimed® with "decanted” in the
first sentence. Replace the words "small unlined pongd”
with "return water ditch and is recycled in the plant.
Excess water flows to a small pond...” in sentence 7,
insert "FDER/" in sentence 8. Add the phrase "and
entrainment in the settled clay™ to the last sentence.

Page 29, Section 3.1, paragraph 6: Insert the words "either requi[_ed or” in senfence 7.
Insert the words "the™ and "sectien” in sentence 8.

Page 29, Section 3.2, paragraph 1: Replace the second "IMC™ with "Four Corners”™ , insert
the word "dry”, and delete the phrase "no information
was available to indicate whether these quantities
represent wet or dry tailings” in sentence 1. Replace
the word "cannot® with "are not suitable” in sentence
2. Add the following after sentence 2, "DNR ruies
require that tailings must be used on-site in dam
construction, and as fill material in reclamation.
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Page 29, Section 3.2, paragraph 2: Carrect the dimensions of the tailings pile {5000 feet
long and B0 feet high) in sentence 4. Correct the
height from 100 feet to 50-60 feet in sentence 6.
Replace sentence 8 that states "In addition, no
information was obtained on the specific methods used
to construct either tailings pile.” with "Tailings piles are
constructed by hydraulically pumping tailings with
slurry water. The water is recovered and returned to
the mine recirculation system for reuse.”

Page 29, Section 3.2, paragraph 3: Delete the words "within 24 months” in sentence 1.
Delete the word "However" from sentence 2. Add the
sentences, "This tailings pile is specifically being stored
for F3 construction. The DNR is aware of this plan and
has not indicated any problems.” to the end of the
paragraph.

Page 30, Section 3.2, paragraph 4: : Replace "mg/[" with "ug/I" in sentence 6. Replace
sentence 9 that states "Results of the verification
testing were not available at the time of the site visit.”
with "The results of the rasampling were below
detection limits." Insert the word "naturally” in
sentence 11,

Page 30, Section 3.4, paragraph 1: Replace the words "clay pond water management
system” with "water recirculation system” in sentence
2. insert the words "site , active mining and
reclamation areas, and clay settling ponds” in sentence
b. .

Page 31, Section 3.5, paragraph 1: Replace the words “clay pond” with “water
recirculation”™ in sentence 4,

Page 31, Section 3.6.1, paragraph 1: Insert the phrase "or dedicated above ground waste oil
tanks" in the first sentence. Replace the word
"Corporation™ with "Service” and add "a division of
International Petroleum Corporation™ in sentence 1.
Replace the word "returns™ with “resells”, add "to
them for reuse at”, and replace "for®™ with "among
other lacations™ in sentence 2.

Page 31, Section 3.6.2, paragraph 1: Insert the word "to" in sentence 5.

Page 31, Section 3.6.3, paragraph 1: Insert the word "lot™ to sentence 5. Replace "1,3556"
with "11,355", add the word "approximately”, and
replace "Waste Management in  Chio" with
*Conservation Corporation in Orlando, FL, Valdosta,
GA, and Michigan” in sentence 6. Delete sentence 7,
Replace with "Waste grease that is determined to be
non-hazardous is handled and disposed of in the same
manner as the hazardous material. In 1992, 2,585
gallons of non-hazardous and 4,840 gallons of
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hazardous grease had been shipped off site to Chemical
Conservation Corporation for proper disposal as of
August 20, 1992."

Pabe 32, Section 3.6.4, paragraph 1: Replace the word “trichloroethylene™ with
i "tetrachloroethylene” in sentence 2. Insert the words
"supplied by" in sentence 3.

Page 32, Section 3.6.4, paragraph 2: Insert the words “"supplied by” in sentence 2.

Page 32, Section 3.6.5, paragraph 1; Insert the words "f generated, hazardous", "would
he", replace "55-gallon” with "lab-pack”, and add “for
proper disposal™ in sentence 1. Replace sentence 2
with "No hazardous laboratory wastes were generated

in 1991."
Page 32, Section 3.6.6, paragraph 1: insert the words "at approved facilities” in sentence 2.
Page 33, Section 3.6.9, paragraph 1: Replace the words "clay pond™ with “water

recirculation/management” in sentence 5. Insert the
word "off-site” in sentence 6.

Page 35, Section 4, paragraph 1: Insert the word "Polk” in sentence 2.

Page 35, Section 4.1.1, paragraph 1: Insert the word "regional” and replace "District” with
"Bay Regional Planning Council® in sentence 4.
Replace "Planning District" with "Regional Planning
Council” and add the words "coordinates interagency
review” in sentence 5. :

Page 35, Section 4.1.1, paragraph 2: Insert the phrase "which is stayed in effect pending the
settlement of contested requirements” in the last
sentence.

Page 35, Section 4.1.1, paragraph 3': Replace the words “in the late seventies/early eighties”

with "on January 4, 1978" in santence 1. Replace the
words "the remaining”™ with "an additional® and insert
the phrase "as well as the combining of previously
issued development orders™ in sentence 6. Insert the
phrase "and areas adjacent to the mine” to the last
sentence of the paragraph on page 36.

Page 36, Section 4.1.1, paragraph 4: Correct the spelling of "are”™ in sentence 2.

Page 36, Section 4.1.1, paragraph 5: Insert the phrase "and are sampled semiannually” in the
first sentence. Replace the word "monitoring”™ with
"sampling” and indicate that monitoring is only done at
GDP-8 in sentence 2. Replace the word "mill* with
"plant” in sentence 3.
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Page 36, Saction 4.1.1, paragraph 6&: Replace the first two sentencas with "Surface water
monitoring is required quarterly at locations SWi1,
SW2, SW3, and SW6 (monthly monitoring was
required at SW6 from October, 1991 to September,
1992). [n addition, location SW 3 is required to be
sampled monthly each year from May to Octobaer.
Monitoring is required semiannually at locations SW4
and SW5. Monitoring is also performsed quarterly at
location 302, the Little Manatee River prior t0 the
canfluence with Alderman Creek." Replace the word
"controlled® with "process impacted surface water”
and "surface waters” with "streams” in sentence 4.
Delete the words "As a result™, insert the words "non
process related”, and delete the phrase "{including
uncontrolled discharges of mine water and runoff)” in

sentence 5.

Page 36, Section 4,1,1 paragraph 6.1: Insert the word "typically™ in sentence 1.

Page 38, Section 4.1.1 paragraph 6.2: Add the sentence "These levels may be attributable to -
County Masquito Control Activities.™ 1o the end of the
paragraph.

Page 38, Section 4.1.1 paragraph 6.3: Add the sentence "Because radium is virtually insoluble

in the pH range from 2-10, it is likely that this finding
owes to inadvertently collected solids in the sample.”
tc the end of the paragraph.

Page 38, Section 4.1.1 paragraph 6.4: Add the sentence "However, it should be pointed out
that black water rivers and streams which receive
heavy marsh water inflows, frequently exhibit low D.Q.
levels naturally.” to the end of the paragraph.

Page 38, Section 4.1.1, paragraph 7: insert the words "and/or ground water levels® in
sentence 1. Add the following after sentence 1, "Well
GD-6 is an alternate production well, The other listed
wells exist for water table monitoring.” Replace the
word "flow™ with "levels” in sentences 3 and 4.
_ Replace the words "flow is" with "levels are” in
sentence 5.

Page 38, Section 4.1.1, paragraph 8: Replace the word "ground” with "surficial”, delete the
word "permanently”, and add the words "due to mining
impacts" in sentence 1. Replace sentences 3 and 4
with “Recharge ditches, constructed according to
specifications established by site specific modeling
work, are used to prevent off-site groundwater level
drawdown. These ditches are maintained full of clear
watar during mining and until reclamation has re-
established pre-existing conditions. Sub-surface
seepage from these ditches serves to maintain the
water table off-site.”
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Page 38, Section 4.1.1, paragraph 3: Replace "$10,000" with "$5,700,000" in sentence 2.
Replace the word "incident” with "impairment” in the
last sentence.

Page 39, Section 4.1.2, paragraph 1: Insert "F.A.C." to sentence 2. Insert the words "a
: history of consistent™ and "normally" in sentence 9.
Insert the words "and associated operations® in the fast

sentence.

Page 39, Section 4.1.2, paragraph 2: insert the words "a minimum of” and replace "are"
with "is" in sentence 2.

Page 39, Section 4.1.3, paragraph 3: Delete the words "for two years” in sentence 2.
Delete the words "however”, "already”, "at least”, and
"completed™, replace the word “"completed” with
*initiated™ and replace " 1933" with " 19947 in sentence
3.

Page 40, Section 4.2.1, paragraph 2: Replace the words "approved by™ with "designed and
supervised by" in sentence 2. Add the following
sentence after sentence 2, "All associated sampling
activities were conducted by a contract laboratery in
the presence of a DER observer.” Insert the word
"pond” in sentence 3. Add the following sentence
after sentence 3, "The study was conducted prior to
mining activities at Four Carners.™ Add to the end of
the paragraph, "All Florida phosphate beneficiation
facilities employ an acid wash step, and all facilities
typically handle their asscciate wastewater fractions
via discharge to clay settling areas.”

Page 41, Section 4.2.1 paragraph 4.5: Replace the word "mill™ with "sand™ and insert "decant
water" in sentance 2.

Page 41, Section 4.2.1, paragraph 5: Replace the word "mill" with "sand™ and insert "decant
water” in sentence 2. Insert the following paragraph,
"It should be noted that IMC’'s surface water
management systems are currently fished both
commercially and for sport. A sustainable commercial
harvest of 25,000 pounds of fish per week is currently
taken from these areas. A sport fisheries program is
currently managed by a private fishing club. The
competition for membership is fierce and poaching is a
consistent problem due to the prevalence of trophy
bass in waters found throughout IMC's respective
mines. This tremendous fisheries resource within the
active mine recirculation system is indication of the
high quality of our mine recirculating water systems.
Four Corners is no exception and currently retains a
fisheries biologist to control fish in the vicinity of its
plant area surface water purmnping station. This is
required due to the damage that fish have caused to
the plant pumps in the past.”
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Page 42, Section 4.2.2 paragraph 1.2: Replace the words "withdrawal rates™ with "water
: lavels” in santence 1. Replace the words "measure the
potential for drawdown”™ with “evaluate drawdown

impacts” in sentence 4.

Page 42, Section 4.2.3 paragraph 1.3: Replace the waords "flotation process” with "circuits” in
sentence 1. Replace “"Under IMC's County
Development Orders, GDP-7 and” with "As required by
the SWFWMD, well™ in santence 2. Replace the word
"seal™ with "sealing” in sentence 3.

Page 43, Table 4, Notes™: Change the first sentence to "The permit requires
weekly phosphorus analysis for monitoring purposes
only.” Replace the word "the” with "a" and insert the
words "prepare a report that includes” in sentence 2.
Replace the word "discharge™ with "availability of the
report for review",

Page 43, Table 4, Notes ** : Change to indicate that un-ionized ammonia is
calculated using total ammonia, temperature, and pH.

Page 44, Section 4.3.2, paragraph 1: Replace the word "only™ with "solids™, and add the
’ word “"are” in the sentence 4 parenthetical phrase.
Insert the word "to” in the last sentence.

Page 46, Section 4.4, paragraph 1: Replace the word "all® with "most” in sentence 3.

Page 46, Section 4.4, paragraph 3: Insert "or Manates County” in the first sentence.
Page 47, Section 4.5, paragraph 1: Replace the words "clay pond water management”

with ""water recirculation™ in sentence 4. Replace the
word "seal”™ with "sealing” in sentences 5 and 8.
Replace the word TPlanning™ with "Water
Management™ in the last sentence.,

Page 47, Section 4.5, paragraph 2: Insert the sentence "At SWFWMD’'s request, sampling
is performed at GDP-8 instead of GDP-7" after the first
sentence.

Page 47, Section 4.5, paragraph 3: Replace "1991" with "1993" in sentence 1. Add the

following after the first sentente, " A recent change in
SWFWMD’s rules require facilities within a Water Use
Conservation Area (WUCA) to submit these reports by
July, 1992, Four Corners is located within a WUCA,
IMCF was not aware of this updated requirement until
September, 19392 {due to address errors in SWFWMD'’s
computer mailing list), and is currently in the process of
preparing the required report.”

Page 47, Section 4.6.1, paragraph 1: Replace the words "clay pond” with "mine water
recirculation” in sentence 2.
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Page 47, Section 4.6.1, paragraph 2: Replace the words "land applied on-site”™ with
"stabilized and land applied off-site be a qualified
licensed contractor.”™

Page 49, Section 4.6.1, paragraph 3. Delete the words "and sewage sludge” in the first

' sentence. Add "Sewage sludge test data are submitted
annually.”

Page 51, Section 4.6.2, paragraph 2: Delete the last sentence that states "No further

information was found on any subsequent actions
taken by IMC or the Corps.” Add the following, "This
matter has been settled with the Corps through
negotiations finalized in October, 1992, The disturbad
areas were permitted through Hillsborough County at
the time of mining and have since been permitted
through the Corps.”

Page 51, Section 4.6.3, paragraph 1: Insert the words "with impervious floors” in sentence
. 2. .
Page 51, Section 4.7, paragraph 1: Add the following sentences to the end of the

paragraph, "Petroclaum spills of less than 25 gallons do
not require regulatory notifications. This reporting
exception is stipulated in Chapter 17-762, F.A.C. - DER
rules.” :
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APPENDIX C

EPA RESPONSE TO COMMENTSSUBMITTED BY IMC FERTILIZER, INC., ON DRAFT SITE
VISI'T REPORT

EPA Response to Comments Submitted by
IMC Fertilizer, Inc.,
on Draft Site Visit Report

EPA has revised the report to incorporate al of the comments and suggestions made by IMC. |n some cases,
EPA made minor changes to wording suggested by IMC in order to attribute the changesto IMC or to
enhance clarity. In responseto IMC's comment and suggested language for the heavy media section, EPA
deleted much of the process description; this obviated the need to label the section as "confidential”.
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