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1. INTRODUCTION

1.1 PURPOSE AND SCOPE v _ 7 »

On August 6, 1975, the Environhenta] Protection Agency promulgated
New Source Performance Standards (NSPS) for Fivé Catagories of Sources
in the Phosphate Fertilizer Industfy (40 FR 33152). These standards
establish emissions limits and require emission testing andvreporfing
for total fluorides from wet process phosphoric acid (WPPA) plants,
superphosphoric acid (SPA) plants, diammonium phosphate (DAP) plants,
triple superphosphate (TSP) plants, and granular triple superphosphate
(GTSP) storage facilities. |

The Clean Air Act Amendments of 1977 require that the Administrator
of the EPA review and, if appropriate, revise established standards of
performance for new siationary sources at least every four years (Section
111(b)(1)(B)). This report includes reviews of recent growth of the
phosphaté fertilizer industry. Changes in process technology since 1975
are presented, and advances in the control of fluorides from gypsum
ponds are discussed. Inquiries were made on enforcement problems of the
current NSPS and on continuous monitoring of fluoride control devices,
and the results are presented. Compliance test reSu]tsglinformation
from the literature; and discussions with representatives of indust}y,
control equipment vendors, phosphate fertilizer plant deéfgners, EPA
regional offices, state agencies, and the Tennessee Valley Authority
forh the basis for these reviews. The information obtained was analyzed
to determine whether potential benefits exist that would warrant NSPS
revision now. |

1-1




1.2 STUDY RESULTS

Based on results of this investigation, conclusions were drawn on
significant developments in the phosphate industry since NSPS promulga-
tion, and recomme.dations were formulated on action to be taken pertaining
to NSPS revision. These conclusions and recommendations are shown in

Section 7 of this report.
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2. INDUSTRY GROWTH
2.1 PRODUCTION CAPACITY

The total capacity of plants in thé U.S. fbr production of Wét
process phosphoric acid (WPPA), superphosphoric acid (SPA), ammonium
bhosphate (AP), and trip]e'superphdsphate'(TSP), for the years beginning
1974 is shown in Table 2-1. The Table 2-1 va]ues were derived from TVA.
compi]ations.] This data source was suppdrted by reconmendation of the
Fertilizer Institute.2 _ |

- Table 2-1 shows that production capacity increaséd for WPPA, SPA,

AP, and TSP, during the years 1974'through 1979, by 3071, 496, 955, and
313 thousand tons P205, respectfve]y. This émbunts to an average annua]
growth of 614, 99, 191 and 63 thousand tons P205 for each product,
respectively, over those 5 years. This growth was due both to construction
of some new units, and de-bottlenecking.

Table 2-1 also shows that the projected capacity increases for
those products from 1979 to 1980 are 461, 350, 0, and 0, respectively.

For 1980 through 1985, there is expected to be a small to moderate
capacity increase fof all aforeméntibned products. | 7

Recent Titerature indicates that U.S.-Tocated phosphate plants are
now producing at nearly full capacity due largely to high'exporf demand;
but that further expansion would be contingent on continued current
export levels and increased domestic demand - cbnditidns not assured.r‘
Exports might be reduced because of potgntia] high prqduction outside
the U.S.3’4’5 Pertaining to domestic demand, U.S. and Puerto Ricaﬁ
phosphafe use decreased 9% in 1978; and there are strong indicationsv
that some soils have been overfertilized with phosphate.6’7: These
faétors support the expectation of decreased rates of expansion of

phosphate production capacity in the U.S. between 1980 and 1985.
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L *3,..; PRODUCTION PROCESS CHANGES | '

A{;%processes used commerc1a}1y to make wet process phosphor1ci"ﬁ* SR

' ac1d superphosphor1c ac1d d1ammon1um phosphate, and tr1p1e super-'ﬂ'
‘phosphate are summar1zed 1n Sect1ons 3.1 through 3 5 be]ow. Changes of

- production process app11cat1on 51nce NSPS publxcatlon in August 1975 L'TH.

are 1dent1f1ed and d1scussed 1n Sectlon 3. 6., The status of potent1a1

'regulat1on of radioactive em1ss1ons from phosphate p]ants is g1ven in
Section 3.7. - 7 |

3.1 WET PROCESS PHOSPHORIC ACID

3.1.1 D1hydrate.Processesv‘

Wet process phosphoric acid (NPPA) is made by reacting su1foric
acid (H2504) with f]uorapatIte (Ca 0(Pl04)6 2) in phosphate nock. In the
d1hydrate processes, ca1c1um sulfate, as the d1hydrate, gypsum (CaSO4
2H20), is also formed. The overall reaction is descr1bed by.the-followwng,
equation.] | | | | | | ,
3 Ca 10 (P04)6 F2 + 30H2504 +. 5102 +'58H20 +~30Ca504" 2 H20 + 18H3P04 + HleF6
Ca1c1um su]fate prec1pitates and.the 11qu1d phosphor1c ac1d is separated
‘by f11trat1on. A modern dlhxgrate, WPPA p]ant.flow,d1agram is shown in
F1gure 3-1. ‘vv»i R R o '

F1ne1y ground phosphate rock 1s cont1nuous]y metered 1nto the ;p
”ﬂ,reactor'and-su]furlc ac1d<1s added The s1ng]e—tank reactor (Dorr- .

0]1ver des1gn) 111ustrated 1n F1gure 3~] ConSIStS of two concentric

'Ef'd‘cy11nders Reactants are added to the annu]us and d1gest1on occurs 1nﬂd7"

d'=‘th1s outer compartment. The second (central) compartment prov1des

'A"fj;retent1on t1me for gypsum crysta1 growth and prevents short-c1rcu1tnng‘f'

E ;ihof rock




*$$9004d pLoe otaoydsoyd S$S8004d-38M 93RUpAYLp butjedisniit wedbeip MOl4 *|-§ S4nbi4

QIDV DIDITISONT40¥AAH

< OID ! ¥398NYDS 0L+

. . . aNOd 04
: AUUNTS WNSDAD
ez, | 3ouns . ) :
f0tq anyi .
i %2E | oNO¥1S b s o
>4 39N > _
am e >- _ H ﬁ .
] ﬁ nY )
8 r T3
z — LOH ¥0LOVaY
b o . I -
e g2 NV TV3S BLVELMA LSRRI
L o - e
£y m 1 <= -]
S ﬂ—u n_o : h ¥30334 HOI1TM
= K _
4OLVYOdVAT FLERH «
. 39Y1s-151 .
WANDYA "¥0a0 ‘Tos N20Y
1 ‘3LVINILEV 3LVHJSOHd!
NZRH aNnNoy9o
} — .
X 437000 ) N
HSYd
| 4 WNNDVA rﬁlljvomuz ©
17134 LOH ANY :
WANDYA OL
WNNDYAre ey . ,
* Y3171 Nvd ONLLTIL 7
UG | 3AOW3Y  HSVA XS]
— yono1 — HSYA L _ HSYM T _ HSYM E — Nans ANV HL107D _ NINS
s N v N .\ Y\ m _ .\
- ¥3aLYA QNOd
* WNSd LD
W
NV
¥3aLvaH
HILYA.
ﬁ HSYA




Concentrated sulfuric acid is usually fed to the reactor. The bn]yA
other water entering the reactor is the filter-wash water. |

Considerable heat of reaction is generated in the reactor and must
be removed. This heat removal is done in modern plants by vacuum-flash-
cooling part of the slurry and sending it back into the reactor.

The reaction §1urry is held in the reactor for up to 8 hours before
being sent to the filter. The most common filter design is the rotary
horizontal tilting-pan vacuum filter denoted in Figure 3-1. It consists
of a series of individual filter cells mounted on a revolving annular
frame.

Product slurry from the reactor is ihtroduced into a filter cell
and vacuum is applied. After a dewatering period, the filter cake
undergoes two or three stages of washing with progressively weaker
solutions of phosphoric acid. The wash-water flow is countercurrent to
the rotation of the filter cake with heated fresh water, or barometric
condenser water, used for the last wash; the filtrate from this step is
used as the washing liquor for the preceding stage, etc.

After the last washing, the cell is subjected to a cake dewatering
step and then inverted to discharge the gypsum. Cleaning of the filter
media occurs at this time. The cell is then returned to its upright
positien and begins a new cycle.

The 32Ipercenf P205 acid obtained from the filter generally is
concentrated to 54% in a two- or three-stage vacuum evaporator system.
In the evaporator, illustrated in Figure 3—1,'brovision is made for -
recovery of fluoride as f]uosi]ieic acid. Inclusion of this recovery

feature depehds on eeonomics. Many evaporation p]ahts do not have this

device.
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3.1.2 Hemihydrate (Hemidihydrate) Processes

Commercial hemihydrate, or hemidihydrate (HDH), processes for
making phosphoric acid are distinquished from dihydrate processes by
inclusion of two main stages - the hemihydrate stage, or first stage;
and the dihydrate stage, or second stage. Fluoride recovery can be co-
installed with the HDH process.2 '

Hemihydrate Stage

In the hemihydrate stage, phosphate rock is reacted with a mixture
of 98% sulfuric acid and return phosphoric acid (from the hemihydrate

2

filter) to yield phosphoric acid and calcium sulfate hemihydrate.™ The

overall reaction is represented by the equation:
30a10(P04)6F2 + 30HZSO4 + S1’02 + 13H20 > 30CaSO4 ) 1/2H20 + 18H3P04 + H251F6

Relatively high temperatures and P205 concentrations are required to
obtain calcium sulfate as hemihydrate, instead of dihydrate, in the
reaction of fluorépatite with HZSO4.3

The resulting slurry is filtered to obtain the hemihydrate residue
and phosphoric acid filtrate. Hemihydrate crystallization permits
easier filtration, compared with dihydrate crystallization, requiring
less water to dilute the acid for satisfactory filtration. Therefore,
the acid obtained directly from filtration in the hemihydrate stage
contains 40 to 54% P205, and is suitable as the finished product WPPA,

without further concentration by evaporation.2
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Dihydrate Stage

In the dihydrate stage, with further H2304 addition, the hemihydrate
is recrystalized as the dihydrate. Co-precipitated lattice P205 157
released from the hemihydrate precipitate during recrjsta]]ization. The
dihydrate slurry is filtered with one or two wash stages. Filtrate,
from the first wash stage, is recycled to the hemihydrate filter to
2

‘recover the released P,0c.

- Fluoride Recovery

Fluorides are evolved from the reactors in both the hemiﬁydrate and
dihydrate stages, and from the flash coofer, in the hemihydrate stage.
These f1uoridesvcan be recovered by means of a co-installed scrubbfng
system as byproduct HZSiFs.2
3.2 SUPERPHOSPHORIC ACID

Superphosphoric¢ acid (SPA) is produced by submerged combustion or
vacuum evaporation of c]arifiéd WPPA (containing 54% P205) to a P205
concentration between 72 and 76%. Vacuum evaporation is, commercially,

. .much the more important method,4

There are two commercial processes for thé production of super-
phosphoric acid by vacuum evaporation:

1. The falling film evaporation process (Stauffer Chemical Co.)

2. The forced circulation evaporation procéss (Swenson Evaporator Co.)

Feed acid clarification in both processes is usually accomplished by

settling or by a combination of aging and settling. In general, both

processes are also similar in other operations.




Figure 3-2 shows the Stauffer process. Feed acid is added to the
evaporator recycle tank, where it mixes with concentrated product acid to
maintain a highly concentrated process acid for lower corrosion rates.
This mixture is pumped to the top of the evaporator and distributed to
the inside wall of the evaporator tubes. The acid film moves down along
the in;ide wall of the tubes receiving heat from the steam on the outside.
Evaporation occurs and the concentrated acid is separated from the water
vapor in a flash chamber located at the bottom of the evaporator.
Product acid flows to the evaporator recycle tank and vapors to the
barometric condenser. To minimize P205 loss, the separator section
contains a mist eliminator to reduce carryover to the condenser.
3.3 DIAMMONIUM PHOSPHATE |

Diammonium phosphate (DAP) is made in the reaction:
2 NHy + HPO, ~ (NH4)2 HPO,
It contains 18 percent nitrogen and 46 percent available P205. The TVA
process for DAP production is the one in widest use, and there are
several variations of the original now in use. A flow diagram of the
basic process is shown in Figure 3—3.5

Anhydrous ammonia and phosphoric acid (about 40 percent P205) are
reacted in the preneutralizer using a NH3 / H3PO4 mole ratio of 1.35,
which allows evaporation to a water content of 18 to 22 percent without
thickening the DAP slurry to a nonflowing state. The slurry flows into

the ammoniator-granulator and is distributed over a bed of recycled
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fines. Ammoniation to the requ1red mole ratio of 2. 0 takes - place in the
granu]ator by 1nJect1ng ammonia under the ro]]1ng bed of solids. It is
necessary to feed excess ammonia to the granulator to achieve a 2.0 mole
ratio. Excess ammonia and water vapor driven off by the heat of reaction
are directed to a scrubber, which uses phosphoric acid as the scrubbing
1Tquid. The ammonia is almost completely recovered by the'phosphbric
écid scrubbing liquid and is recycled to the preneutralizer. Solidification
occurs rapidly once the mole ratio has reached 2.0, making a Tow solids
recycle ratio feasible. | |
Granulated DAPris next sent to the drier, then screened. Undersized
and crushed oyersizgd material are recycled to the granulator. Product
sized material is cooled and sent to storage.
3.4 TRIPLE SUPERPHOSPHATE (TSP)
3.4.1 TSP from Phosphate Rock;Treatment

Triple superphosphate (TSP), also called concentrated superphosphate,

is made from phosphate rock in the reaction:
Ca10 (P04)6 F2 + 14H3P04 + 10H20 -~ 10 CaH4(PO4)2 : HZO + 2HF

The product contains from 44 - 47 percent availabTe P205.6'

3.4.1.1 Run-of-Pile Triple Superphosphate - Figure 3-4 is a schematic

'diagram of the den process for the manufacture 6f7run—offp1]e (ROP) TSP.
Phosphoric acid containing 52 - 54 percent P205.1s mixed at ambient
temperature with ground phosphate rock, usually in a TVA cone mixer.‘
Mixing is accomp]ished by the swirling action»of rbék and acid'streams
introduced simultaneously into the cone. Thevchemical reaction begins

during mixing.6
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After mixing, the s1urﬁy goes to a "den," where solidification
'occurs. One of the most popular deh designs is the Broadfield,
a linear horizontal s]atvbeli conveyor mounted on‘rollers with a 1ong
stationary box mounted over it and a revolving cutter at the end. The
sides of the stationary box serve as retainers fﬁr the slurry until it
sets. | | |

The solidified slurry from the den must be cured - usually for 3
weeks or more - to allow the reactions to approach completion. Final
curing occurs during sheltered storage, illustrated in Figure 3-4.

3.4.1.2 Granular Triple Superphosphate - Granular triple superphosphate

(GTSP) 1is made from cured ROP TSP:by treatment with water and steam in a
rotary drum, then drying and screening.

The TVA one~step granular process, shown in Figure 3-5, makes GTSP
direct]y; Ground phosphate rock and fecyc]ed process fines are fed into
the acidulation drum along with concentrated phosphoric acid and steam.
The use of steam he]ps‘accelerate the reaction and ensure an even distri-
‘bution of moisture in the mix. The mixture is discharged into the .
granulator, where it so]idif%es, passes through a rotary cooler, and is
screened. Over-sized material is crushed and returned with undersizéd

material to the process.6
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The Dorr-0liver slurry granulation process also produces GTSP
directly. -Ground phosphate rock is mixed with phosphoric acid (39%
P205) in a series of mixing tanks. A thin slurry is continuously
removed, mixed with a large quantity of dried, recycled fines in a
pugmill mixer (blunger), where it coats out onlthe granule §urfaces and‘

‘ bui]ds up the graﬁu]e size. The granules are dried, screened, and
mostly (about 80 percent) recycled back into the process. Emissions
from the drier and screening operations are‘sent to separaté cyclones ‘
for dust removal and co]]ecfed material is returned to the proces§.6

After manufacture, GTSP is stored for a shortAcuring period.' After
storage of usually 3 to 5 days, during which some fluorides evolve from
the storage pile, the product is considered cured. Front-end loaders
move the GTSP to elevators or hoppers, where it is conveyed to gcreens
for size separation. Oversize material is rejected,‘pu1Verizéd, and
returned to the screen. Undersize material is returned to the GfSP

production plant. Material within specification is shipped as product.6
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3.4.2 GTSP from Limestone Treatment

GTSP is made from limestone in the reaction

2 H3P04 + CaCO3 - CaH4(PO4)2 ’ HZO + CO
7

2
The product contains 45 to 50% available oné.

Dilute, 22-38% P205 phosphoric acid and Timestone are reacted in
an agitated vessel system. Fines from the granulation circuit can be
added, and reacted slurry can be recycled to disperse the reactants.

The final slurry goes to a granulator, where pellets are formed and then
dried and screened. The reaction appears comp]ete'in the liquid phase,
and the resultant stable granulator product does not continue to emit

7 The only fluoride entering this processvis that contained

fluorides.
in the WPPA fed.
3.5 PHOSPHATE ROCK DRYING AND GRINDING

Wet rock from mihing and beneficiation contains from 7 to 20 percent
moisture. Some customer contracts require 3 percent maximum moisture.
Rock is dried to comply with that requirement. The two types of dryers
used in the field are rotary and fluid bed dryers. The rotary dryers
are inclined parallel flow units equipped with steel 1ifting flights,
and are 2.1 or 2.4 meters (7 or 8 feet) in diameter. The fluid bed
dryers operate by passing hot gases up through a perforated grating,
which agitates and dries the rock. The dryers are primarily fired by

0il, but use natural gas on standby service. The rock is discharged

from the dryers at a temperature range of 100°C (212°F) to 140°C (284°F)

onto conveyor belts feeding dry storage bins.8




Some phosphate rock is pulverized at the mines and shipped to the
customer ready for acidulation. To accohplish this, the féck'fs conveyed
to the grinder after it has been dried. There;dit jé ground, then
conveyed to the storagerbin or loaded directly into the Car. Some
phosphatevfock is also pulverized for direct soil application, to a
fineness of 85 percent less than 0.07 mi]]imetgr (0.003 inch)vparticle.r
size. This réck is bulk-loaded into cars, or is conveyed to a machine

where it is bagged, normally in 45-kilogram (100-pound) bags.8

Drying is often eliminated. Rock, c0nta1ning 6 to 20%’moisture;vis
transported from the beneficiation plant to the chémica] plant whére it
is groundrand chemica]]y prbcessed wet.g’]or :
3.6 PRODUCTION PROCESS CHANGES SINCE NSPS PUBLICATION

3.6.1 Production Processes in Use at Time of NSPS Publication
- g 11

When the preseht NSPS was pub1ished in August 197 WPPA was made
by dihydrate processes, SPA by submerged combustion or vacuum evaporation,
DAP by the TVA and similar prdcesses, run-of-pile TSP by phosphate rock
treatment with phosphoric acidrin the den prqgg§§}mand‘GT§P_by treatment
of run-of-pile TSP and by phoéphaté rock treatments with phosphoric acid
that produce GTSP;direct]y.]zv‘

3.6.2 Production Process Changes in the U.S.

In the U.S., there has been no substantia]ichange in commercial

production processes of WPPA, SPA, DAP, and run-of-pile TSP since NSPS

pub]ication.]3'30

The production of GTSP byAtreating limestone with phosphoric acid
is a new process introduced by the J.R. Simplot Co. at its Pocatello,

Idaho p]ant.3]
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The elimination of phosphate rock drying by wet-rock grinding,
prior to chemical processing is an important change of production
practice. Wet-rock grinding facilities are in full-scale operation in
phosphoric acid plants at the Plant City complex of C.F. Industries
(Florida), at Agrico Chemical's Faustina (Louisiana) facility, and at
both the old and new plants of W.R. Grace's Bartow complex (F]om‘da).9
IMC is also converting its dry-rock grinding operationé to wet grinding

32 Rock dryers

at its New Wales phosphate chemicals complex (Florida).
and grinders are not affected facilities under this NSPS review study.

There have been no reports of commercial WPPA production by hemihydraté
or hemidihydrate (HDH) processes in the United States; however, the
Heyward-Robinson Company of New York is now marketing the hemihydrate

33

process developed by Nisson Chemicals of Japan. Occidental Research

Corporation claims development of a proprietary method to make WPPA by

34 Also, TVA has demonstrated pilot plant

the hemihydrate process.
production of WPPA by its "hemihydrate foam" process.35

3.6.3 Production Process Changes Outside the U.S.

A commercial plant using the HDH process, developed by Fisons Ltd.
in the United Kingdom (UK), is now producing WPPA in Trepca, Yugoslavia.
The plant was designed and built by Lurgi Chemie and Huettentéchnik GmbH
of West Germany. A similar plant for Albright & Wilson at Whitehaven,

UK, 1is under construction.2 HDH plants are also in commercial use in
33,36

Japan. The HDH process has been used commercially since 1974.




3.6.4 Discussion of Limestone Treatment (Simp]ot) Process for GTSP Production

In the Simplot process, when H3P04 in WPPA is reacted with CaCO3 to
make GTSP, fluorides are present only in the WPPA. Thus the only fluorides
that might be emitted are the residua]rfluorides (H251'F6 or HF and SiF4)
in the WPPA. | |

In the old GTSP process, when fluorapatite (Ca(P04)6F2) in phosphate
rock is reacted with H3P04, the fluorides present are comprised of both
the fluorapatite fluoride content and the WPPA residual fluorides.

| It follows from the above that the new Simp]ot'process would emit
much less fluoride (uncontrolled) than the old GTSP process, for each
mole of monocalcium phosphate (CaH4(P04)2 . H20) in GTSP producéd.
However, the phosphate content of each CaH4(P04)2 : 2H20 molecule,
produced in either process, is derived, ultimately, from fluorapatite.
Therefore, the emittab]e\f]uorides from the total processing of f]uorapa—
tite to make one mole of CaH4(P04)2 : H20 is the same regardless of
whether the old process or the Simplot process is uSed. 7Potentia1
fluoride emissions from the Simplot process are Tower only in the
absence of the WPPA p]ant.37

The Simplot process provides a means of reducing local f1uoride
emissions at the plant where it is applied. Fluorapatite is not used as
a feed material, so this fluoride source is eliminated. Excess limestone
can also be fed to precipitate the fluoride in the WPPA as ingolub]e
calcium fluoride (CaFZ). In contrast, the old process emits more fluorides
which require more scrubbing water and thereforé larger pond areas. The
amount and complexity of emission control equipment is reduced by the

Simplot process. The company has found that the only gas cleaning
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devices necessary are a scrubber on the dryer and conventional (uncoated)

baghouses on other system components, e.g. screens and e]evators.38
Results of the NSPS compliance test at the Simplot plant showed

average emissions of 0.187 1b F (fluoride)/ton P205 fed.31 The require-

ment for NSPS compliance in GTSP production is 0.20 1b F/ton P205 fed.

3.6.5 Discussion of Wet-Rock Grinding

Drying and grinding of phosphate rock can cause particulate emissions ~
to the atmosphere. The particles can escape as dust if dryer gases are
uncontrolled, as well as during grinding, especially if the materials
are very dry. Dust can also be a significant problem at each point of
transfer of the materials. The size of the dry, ground phosphate rock
particle is less than 0.07 millimeter (0.003 inch).39

The world's primary phosphate occurrences are of sedimentary origin
and contain radioactive materials, predominantly uranium and its decay
products. Uranium, along with a very small amount of thorium, is thought
to have been deposited contemporaneously with the phosphate. Phosphate
rock in central Florida contains uranium concentrations of between 0.01]
and 0.02 percent; despite the fact that uranium ore mined in the western
United States solely for its uranium content contains 10 to 20 times
this concentration, the phosphate industry currently mines slightly more

total uranium than does the uranium 1ndustry.40
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Under the Environmental Impact Statement for the Central Florida
Phosphate Industry, proposed action will eliminate rock drying with
certain exceptions where approved dryers will be used. This wf]] decrease
sulfur dioxide (502) and dust emissions in Polk Cdunty caused by drying,
grinding; and transportétion as mines in that county:are depleted and
new mines are opened'eISewhere. Since the new mines will ship wet rock,
an estimated 1740 metric (1250 short) tons per year of dust andv7090
metric (7800 short) tons per year of SOZ‘emissions from dryérsiin Po1k
County will not'migrate into adjoining areas. The emissions from existing
rock drying will decrease as the dryers are phased out.4]

Reduction in radiation levels will occur as dry-rock grinding is
replaced with wet-rock grinding and dryers are eliminated. This will
Tower fugitive dust levels, thus lowering escaping radionuclides, and
also result in lower radiation levels in the immediate vicinity bf the
grinders and the eliminated dryers.4]

Wet-rock grinding has four advantages:»

(]5 Reduces by about half the capital eipense -‘ffom receipt of

unground wet rock through the point of feeding it into the

acid processing system.42-

(2) Eliminates dry-rock dust po11ut10n.42

(3) Improves fuel economy by 2.5 ga]]onslpef ton‘of phosphate rock
ground, which combines with electrical power savings to reduce
operating costs by $3.00-$4.25 per ton of P205.42

(4) Improves reliability, thus, reducing iﬁé required amount of
surge of ground rock. If a plant is located near a mine, a rock
slurry can be pumped directly to the plant from tﬁe mine,

eliminating rail transportation and belt conveyors.{l2
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By converting from dry to wet grinding, IMC expects to save 8
million gallons of fuel oil and 18 million KWh of electricity per year
in producing WPPA at its New Wales complex. Conversion will cost about
$11.3 million.%?

3.6.6 Discussion of Hemihydrate (Hemidihydrate) Processes for WPPA Producﬁion

Solutions to three WPPA production problems are claimed for the
two-stage HDH process: (1) energy consumption, (2) gypsum disposal, and
(3) fluoride emission. 2

Energy consumption is reduced by avoiding the need for evaporative
concentration of product acid.2

The gypsum produced is reported to be of sufficient purity for use
in building materia].2 Gypsum from conventional dihydrate processes
cannot be so used because of its radioactivity level.

Fluoride emissions are controlled by recovery reported to be greater

than 99% in a co-installed, on-line system. The recovered fluorides may:
2

6

Capital cost savings are reported for the HDH process (compared

be concentrated to 20 to 24% HZSiF

with the dihydrate process) in rock grinding, steam used for acid concen-
tration, weak acid intermediate storage, and product acid clarification.
These savings are partially offset by a larger reaction volume and
filter area requirement. The capital cost for recrystallization and
dihydrate filtration approximately equals that for acid concentration in
dihydrate processes. An overall 5 to 10% capital cost reduction for the
HDH process, compared with dihydrate processes, has been reported.
Operating costs are also reporied lower for the HDH process, mainly

because of P205 recovery exceeding 98%, and low steam consumption.2
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In the HDH pkocess, recrysta]]iiation depends largely on phosphate
rock composition. Morocco rock is used at the Trepco, Yugoslavia,
plant. The planned Whitehaven, UK, plant is designed to use Morocco
rock, but is reported capable of processing other rocks such as Florida
rock.2

Reasons given for not using HDH processes in the U.S. include:

1. Uranium recovery is practiced by many plants in the U.S.,

and is reported to be greater from the more dilute phosphoric
acid produced in dihydrate processes. About 1 1b uranium/fon.
P,0g is recoverable. At about $40 per pound of uranium, it
is more economical to use the current dihydrate process, .
recover the uranium, and finally concentrate the acid from
28 pev'cent.43
2. Florida rock is not of sufficiently high quality to allow its
use. 36
3. Problems are encountered in the filtration operation when using.
Florida rock.>®
4. The relatively 1ar§e aﬁount of c]ay fines and other impurities
' 36

make this process difficult to cohtro]Q

3.7 STATUS OF POTENTIAL REGULATION OF RADIOACTIVE EMISSIONS FROM PHOSPHATE
PLANTS UNDER THE CLEAN AIR ACT

The Office of Radiation Programs (ORP) of EPA has been assigned the
responsibility for potential standards for radioactive emissions.44 ORP
has furnished the following information regarding the status of that

work as it relates to phosphate p]ants.45
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""Phosphate ore deposits contain radioactive materials primarily in
the form of uranium-238 and its decay products. The concentrations of
these radioactive materials in phosphate ores range up to 100 times
greater than the concentrations of these materials in normal soils and
rocks. Therefore, the mining and processing of phosphate ore has the
potential for releasing quantities of radioactive materials into the
atmosphere which may be of public health concern.

"The Environmental Protection Agency, as required by Section 122 of
the Clean Air Act as amended in 1977, is presently reviewing available
information to determine whether emissions of radioactive materials into
the environment will cause or contribute to air pollution which may
reasonably be anticipated to endanger public health. If the Agency makes
a positive determination, then radioactive materials most probably will
be 1isted as hazardous pollutants under Section 112 of the Clean Air Act
and emission standards established for sources emitting important
quantities of radioactive materials.

"Studies are now in progress to assess the health impact from
emissions of radioactive materials from phosphate processing activities.
These studies include development of information on the emission levels,
pathways of human exposure and health risks to the exposed populations.
The results of these studies will be evaluated to determine if a need
exists to establish standards under Section 112 of the Clean Air Act for

phosphate processing plants. Some preliminary results of these studies

have a]réady been published in the following EPA reports:

(1) "Radiation Dose Estimates Due to Air Particulates
Emissions from Selected Phosphate Industry Operations,"

Technical Note, ORP/EERF-78-1, June 1978.
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(2) Radiological Surveys of Idaho Phosphate Ore Proceésing -
the Thermal Process Plant, Technical Note, ORP/LV-73-3,
November 1977.

(3) Radiological Surveys of Idaho Phosphate Ore Processing -
the Wet Process Plant - Technical Note, ORP/LV-78-1,
April 1978."
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| 4. FLUORIDE EMISSION CONTROL CHANGES
4.1 CONTROL SYSTEMS PREVIOUSLY AVAILABLE |

Systems available to control fluoride emissions (hydrogen fluoride
(HF) and silicon tetrafluoride (SiF4)), when the NSPSvfor phdsphate
plants was published in August 1975, consisted pf scrubbers. Gypsum
pond or cooling pond water was used as scrubbing media. Spent scrubbtng'
water was returned to the plant pond system without chemical treatment.
The spray-crossflow packed bed scrubber, shown in Figure 4-1, was
generally used in the more effective scrubbing systems. A Venturi
" scrubber was used in seties.with and before the Spray-crossf}ow packed
bed unit for gas streams having high solids content, and where §o1ids
might precipitate from scrubbing solution, as in granulated triple
superphosphate (GTSP) and diammonium phosphate (DAP) processes.]

The spray-crossflow packed bed scrubber consists of two sections -
a spray chamber and a packed bed - separated by a seriee ot 1rrigated
baffles. Both the spray and the packed sections are equipped wfth a gas
inlet. Effluent streams with relatively high fluoride concentrations -
particularly those rieh in'StF4‘- are treated in thevspreyNChamber
before entering the paeking. This preTiminary scrubbing removes S1‘F4
thereby reducing the danger of plugging the bed. At the same time, it
reduces the 1oadih§ on the packed stage and provides some sb1ids handling
: capacity.. Gases Tow 1in SiF4 can be introduced direct]y to thelpacked
section;] | A o

fhe spray section accounts for approximately 40 to 50 percent of
the total 1enqth of the scrubber' It cons1sts of a serles of counter-
rcurrent spray man1fo1ds with each pair of spray manlfolds fo!]owed by a

system of 1rr1gated baff]es The 1rr1aated baffles remove prec1p1tated

s111ca and prevent the format1on of scale 1n the spray chamber
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‘ In spray-crossflow packed bed scrubbers the gas stream moves hor1-
zonta]ly through the bed wh11e the scrubb1ng 11qu1d flows vert1ca11y
if vthrough the pack1ng So]1ds tend~to deposit near the front of the bed‘
where they can be washed off by a c]ean1ng spray. This design also
' a]]ows the use of a hlgher 1rr1gat1on rate at the front of the bed to
aid in so]1ds remova] The back port1on of the bed is usually operated
dry to prov1de mist e11mination.] ‘
Pressure Toss through the scrubber is usually 4 to 6 inches of
water. Fi]ters fnlthe water lines ahead of - the spray nozzTes prevent
plugging by suspended solids. The ratio of scrubbing Tiquid to:gas'
ranges from 0.02 to 0.07 gpm/acfm depending upon the fluoride content -
especia]]y the S1‘F4 content - of the gas stream. Approximately one-
third of th1s water is used in the spray section while the rema1n1ng
two thirds is used in the packmg.1|

| The packed bed is des1gned‘for a scrubbing 1fquid inlet pressure of
about 4 or 5 pounds per square inch (gauge). Water at this pressure is
vauaiiabie from the pond‘Water recycle system The spray section requires
~an inlet pressure of 20 to 30 pounds per square inch (gauge). This
norma]]y requ1res “the ‘use of a boo ster pump. Spent scrubb1ng water 1s
co]]ected in a sump at the bottom of the scrubber and pumped to a
pond. ] | R -
4.2 NEW CONTROL SYSTEMé‘

S1nce NSPS pub11cat10n, scrubbers have rema1ned the principal means

2-14 A few

:-of contro]11ng f]uor1de emissions’ from phosphate plants.
a1terat1ons of scrubb1ng system des1gn have been introduced. These

,1nvo]ve scrubb1ng to recover f]uorldes as sa]eab]e fluosilisic acid-

7: (H S1F ) byproduct and remov1ng the rema1n1ng fluorides from the gas
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by scrubbing with water that is cooled iﬁ closed-1oop, cooling tower
systems.14']g In some of these systems, scrubbing water is caustic
treated, and a slip stream is limed to precipitate the fluoride as CaF2
and regenerate the caustic. 1*18

One phosphate production process variation has been introduced
since NSPS publication, as a means of controlling fluoride emissions.
That variation consists of making GTSP by treating limestone, instead
. of phosphate rock, with wet process phosphoric acid (WPPA). This process
and its emissions were described in Section 3. PRODUCTION PROCESS
CHANGES.

A revised process for phosphate rock processing has been introduced.
Emissions, including radioactive constituents, evolved during rock
drying and grinding, are reduced by eliminating drying and by grinding

the rock wet. This process was also described in Section 3.

4.2.1 Revised Scrubbing Systems for WPPA and TSP Production

A revised s¢fubbingﬁsystem fs used at one plant complex in Mississippi
to control fluoride emissions from WPPA and.trip]e superphosphate (TSP) |
production.]5 ’

In the WPPA prbcess at this plant complex, gases from the phosphate
rock acidulation reactor are treated in a spray-crossflow packed bed
scrubber to collect flﬁorides. Water from gypsum pond overflow is used
as the scrubbing medium. Gases from the reactor vacuum cooler and from
four vacuum evaporators used for acid cqncentration go to a séries of

low-pressure-drop cascade scrubbers. Each cascade scrubber receives gas

from one vacuum cooler or evaporator. The scrubbing water from the

reactor scrubber is used in the cascade scrubbers, removing additional




f]uoride fromrfhé Qaéés fn each, fina]iyr]eavinglthe'scrubber train as
byproduct‘23% HéSfFﬁg  To avoid deposition of'géTatinous Si(OH)4, which
'might plug eqdipment,'the arrangement of gaS and liquid streams f]oWihg
to each cascade scrubber must be in‘an order that effects‘a‘satisfactory
F/Si‘ratio in the‘séfubbing‘]iquid. This system is reported to recover
99% of the gaseous fluorides emitfed‘during acidulation and acid concen-
tration asrsaleaﬁle H251‘F6.14'18

Gases from each cascédefscrubber go to one of the series of plant
barometric condensers where the remaining fluorides are collected. The
water from thé barometric condenéers, at pH 3-3.5 and 120°F, goes” to a
‘cooling tower where sodium hydroxide (NaOH) 1is added to the Stream to
increase its pH to greater than 4, reduce fluoride vapor pressure, and
prevent fluoride emissions from the tower. Make-up water is é]so added.
The resulting liquid stream leaves the coo]ingrtower:at QOPF, then
returns to the barometric condensers, forming a closed 106b. A s1ip
stream from the cooling tower is treated with calcium hydroxide (Ca(OH)Z)
to obtain pH 11.5-12 and precipitate the fluorides 1nra»crysta11iﬁe‘ ;
product composed of flubridevand si1icatersa1ts of calcium. This product
is presently landfilled but has potential use as g]ass raw mater1a1 ]4—18. ‘

Fluorides emitted from TSP product1on and storage fac111t1es at
the above plant complex are a]so collected in scrubbers. The TSP
scrubbing system is incorporated as‘a portion of the WPPA closed=Toop

cooling'tower syStem}%O

Quaﬁffties of‘fTuoride emissions'frOm TSP
product1on are sma11er-than those from WPPA product1on, and emissions
-~ from’ product1on of both products can be hand]ed compatably since they
are der1ved from the same basic raw mater1als and therefore, consist of

s1m11ar const1tuents




In addition to the use of cooling towers with caustic tré&tment of

. water, as just described, cooling towers are used or planned forvuse at
several other phosphate plants in closed-loop water handTing systems,

but without any reported water treatment to_reducé fluoride vapor pressure.
In some of these systems, process gas is treated in Swift spray-chamber

19

scrubbers to recover fluoride as byproduct HZSiFG. In the usual plant

arrangement, the Swift scrubbers are positioned between the acid-concen-
tration vacuum evaporators and the barometric condensers, and provide 65

18,19 In at least one plant, the ﬁrocess gas

to 90% fluoride recovery.
is not treated to recover fluorides prior to final scrubbing; and the
resulting scrubbing water is cooled in‘a closed-1oop cooling tower

without caustic treatment.Z]

4.2.2 Revised Scrubbing System for DAP Production

A revised scrubbing system is used to control fluoride emissions
from DAP production at three NPK (nitrogen, phosphorous, potassium mixed
fertilizer) ﬁ1ants at the previously mentioned Mississippi plant comp]ex.]5
Gases from the preneutralizer and granulator first go to a venturi
scrubber where most of the ammonia (NH3) in the gas is absorbed in
dilute phosphoric acid. Residual ammonia leaves the venturi, in the
outlet gas, as gaseous NH3 or as submicron particulate ammonium fluoride
(NH4F) or ammonium bifluoride (NH4F'HF). Phosphoric acid might be
contained in the venturi outlet gas in entrained Tiquid particles.w"]8

The gas from the venturi goes to the first stage (nitrogen-phosphorous
removal section) of a two-stage Spray-crossf]ow packed Béd scrubber

where residual ammonia and phosphates are removed in additional dilute

phosphoric acid scrubbing 1iquid.]6’]7
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7 Thé SCEUbbiﬁg sb]ufion Teaving the'ventu?i and the ébray;crossf1ow
paéked bed.first stage goés to the sump of the venturi sékubber; It is 7
treatedfwith make-up diTuté,phosphdric acid and then reéycled tovboth the
venturi and the spray-crossflow packed bed,first-stage'écrubbers.

Anothef stream fromrthe“venturirsumﬁ feturnsvpart of the solution to the
DAP process in the preneutralizer feed stream, to recover the NH3 and
phosphates.]s’17 | |

The remaining fluorides in the exit gas from the spray-crossf]ow
packed bed sckubber=first stage aré removed in the'second stage‘ofvfhat
scrubber. The‘scrubbing water for the second stage is.cooled in a
cooling tower and tréated with NaOH in a closed-Tloop systemxto increése
its pH and Timit fluoride emissions from the tower. A slip stream of
water from the tower is limed to precipitate the fluoride and regénerate
the NaoH,1°216:17 |

Gases from the DAP dryer are treated in a scrubbing system similar
to that just described for the DAP preneutralizer and granulator gases.
Gases from the cooler may also be similarly treated or might be sent to
the inlet of the spray—cros;flow packed bed scrubber treating the DAP -
dryer gas, thus being treated as a part of'that gas stream.16

The system for handling gas from DAP production, including the
cooling tower, is segregated from that used for WPPA and TSP process
gases to keep nitrogen compounds out of the WPPA-TSP system.zo

4.2.3 Discussion of Revised Scrubbing Systems

By employing NaOH to increase the pH of scrubbing solution and
reduce fluoride vapor pressure, scrubbing systems can provide for a

potential fluoride emission reduction estimated as much as 75% below

18

present achievement levels. Maintenance problems, however, are reported
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to restrict scrubbing efficiency. App]icab]eAstandards are metvwhen
packed beds are in good order, but maintaining that condition is reported
to be difficult.20 |

A plant representative states that the system has not yet been
perfected. Refinements are still being made, and more time is needed to
develop improved utilization of the system. Packed beds become clogged.
Various types of packing and washing techniques are being tried to over-
come c]oggihg. Deterioration of rubber scrubber lining has necessitated
relining in less than one year of usage. Some lined components have had
to be replaced with stainless steel. Maintaining service is generally
difficult because of corrosion of steel parts.20 |

The closed-loop scrubbing system, employing cooling towers and
alkali water treatment, was installed mainly to improve water utilization
and prevent water pollution. This purpose has been met satisfactorily.
Because of high rainfall in its Mississippi location, the plant complex
cannot use all of the water that falls on its property. The plant
gypsum pond system collects the rain water, and pond ovekf]ow feeds all
plant processes. Any excess water must be treated before reiease.zo
The plant land area is too 1im1t¢q to provide for coo]ing,pands of
sufficient size to accept the cooling duty for the WPPA and TSP p\r'ocesses.]4
The closed-loop system avoids the unaccepfhb]e alternative of taking |
water into the plant from the nearby bayou, using it for scrubbing, then

20 It also reduces the total amount of plant

returning it to the bayou.
water that must be treated before‘1eaving the plant.

By eliminating the cooling pond, the c]osedf1oop scrubbing system
with alkali treatment is estimated to reduce plant pond area and fluoride

emissions from the ponds by at 1east‘50%_]4’17=18
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Phosphate plants converting from cooling ponds to cooling towers

19

are located in Louisiana. As in the Mississippi p]aht complex just

discussed, rain added to water from plant processes causes water levels
in ponds to increase. Therefore, water must be recycled for d1’sposa].]3
Cooling towers effect evaporat1ve cooling, while pond coo11ng is largely

by convectmn.19

Thus, coo]1ng towers appear advantageous for reducing
quantities of water that must be-hand]ed in recyc]ing and disposal.
They seem, therefore, to be coming into increased use in states wifh

high rainfall.
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5. ADVANCES IN GYPSUM POND FLUORIDE CONTROL
5.1 PREVIOUS OPERATION AND CONSTRUCTION OF POND SYSTEMS
When the phosphate industry NSPS Was published in August 1975,

liquids entering gypsum ponds at plants in the U.S. consisted princi-
pally of rainfall plus the process streams listed below. These process
streams were formed from- recycled gypsum pond water plus fluorides and
other substances generated in the processes.1
5.1.1. Dischargé streams from dihydrate processes making wet process
phosphoric aéid (WPPA).

1. Gypsum slurry (filter cake slurried with'pond wafer).

Approximately 2.5 pounds of gypsum are produced per pound of pure phos-

2 3

phoric acid™, or 1.2 pounds of gypsum per pound of 30% phosphoric acid.
2. Liquid from barometric condensers that treat gas from (a)
the reactor vacuum cooler, and (b) the vacuum evaporators that concen-
trate the WPPA. At some plants, the gas from the WPPA evaporators might
have been treated in‘scrubbers for flousilisic acid (HZSiFG) recovery
prior to entering the barometric condensers.
| 3. Liquid discharged from the scrubber that treats gases from
the acidulation reactor, filters, hot wells, and filtrate seal tanks.
5.1.2 Superphosphoric acid (SPA) process discharge streams.
1. Liquid from the barometric condenser that treats.gas from

the vacuum evaporator.

2. Liquid from heat-exchanger cooling tank.
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5.1.3 Diammonium phosphate (DAP) process discharge streams.

1. Liquid from the scrubbers that treat gases from the reactok,
granulator, dryer, and cooler.
5.1.4 Run-of-pile (ROP) triple superphosphate (TSP) process discharge
streams.

1. Liquid discharged from the scrubbers that treat gases from
the mixer, den, and storage building.
5.1.5 Granular triple superphosphate (GTSP) process discharge streams.

1. Liquid discharged from the scrubbers that treat gas from
the reactor, granulator, dryer, cooler, and screens.

Gypsum ponds are generally dyked areas.4 In the past, they have
usually not been Tlined to prevent seepage.3 The gypsum pond serves two
purposes: (1) as a_sett]ing and storage area for waste gypsum, and (2)
as an area for coo]fhg process water prior to reuse.2

Figure 5-1 is a simp]ified“representation of a typical gypsum pond
serving a 1000—ton/day-P205 WPPA plant. This pond, handling
both slurry and process water, would have about 350 acres of wet area.
Water depth would be about 10 feet. Most 1ikely it would be located
adjacent to the plant and surrounded by mined-out land of sparse vegeta-
tion or swamp. Assuming that the pond is used for both gypsum settling
and cooling, there is a region where the stream from the sluicing
operation joins the pond. This area, known as the gypsum flats, is
where the gypsum settles. It is constantly worked by draglines, which

remove settled wet gypsum and transfer it onto an active gypsum pile
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to dry. The gypsum pile would be about 80 feet high on about 150 acres
adjacent to the wet pond.5

Table 5-1 shows a fluoride material balance for WPPA production.6

TABLE 5-1

TYPICAL MATERIAL BALANCE OF FLUORIDE IN MANUFACTURE
OF WET-PROCESS PHOSPHORIC ACID

BASIS: 100 LB PHOSPHATE ROCK

Fluoride-bearing

material or source . Fluoride, 1b

Phosphate rock 3.9

Product wet process acid 1.0

Gypsum 1.2

Barometric condensers 1.67

Air 0.03
Total fluoride output 3.9

Fluorides in the gypsum slurry and in the water from the barometric
condensers and the écrubber that treats process emissions to air go to
the gypsum pond. It thereforé follows from Table 5-1 that over 70
percent of the fluorine content of the rock used in the.wét—acid process
may pass to that pond. If the same plant also produces DAP or TSP, a
large part of the fluorine content of the phosphoric acid will also pass

to the gypsum pond through the water scrubbers in these additional processes.
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Thus, 85 percent or more of the fluorine originally present in the
phosphate rock may find its way to the gypsum pond. Fluoride associated
with the gypsum is, however, in insoluble form, prdbab]y as caicium

fluoride (CaFZ), before being sent to the pond.6’7

It is believed that
fluorides from the barometric condensers are the primary source of pond
emissions.8

In gypsum ponds, approximately one acre foot of djsposa] volume is
required per year for each daily ton of P205 produced by tﬁe p]ant.4
Based on wet process phosphoric acid production, plants have gvpsum ponds
of surface areas in the range of 0.1-0.4 acre per daily ton of P205.

Thus a large plant may have a gypsum pdnd with a surface area of 200 acres or

mor‘e.g,

The water of pond systems is normally acid, having a pH around 1.5.
This acidity is probably due mainly to inclusion of phosphoric acid in
the washed gypsum from the gypsum fi]ter.10
Gypsum pond water can be expected to contain from 0.2 to 1.5 percent
fluosilicic acid (2000-12,500 ppm F) or most often, 5000-6000 ppm F.
The fluosilicic acid decomposes to silicon tetrafluoride and hydrogen
fluoride, resulting in a vapor-liquid equiiibrium. The fluoride concéntra—
tion of a given pond does not continue rising as fluorides are added,
but tends to stabilize. This action may be due to precipitation of complex

calcium silicofluorides in the pond wa‘tevr.]0

5-5




PubTlished emission factors from gypsum ponds range from 0.2 to 10

1b F/acre-day. Table 5-2 shows the emission factors obtained from one

comprehensive investigation.H

Table 5-2 FLUORIDE EMISS&ON FACTORS FOR SELECTED GYPSUM PONDS AT
90°F (1b/acre-day)

Wind velocity
at 16 ft elevation,

m/sec
1z & 5
Pond 10 0.8 1.3 2.3 -
(6,400 ppm F)
Pond 20 0.8 1.3 2.3 3.2

(12,000 ppm F)

The most recent measurements of fluoride emissions from gypsum
ponds indicated fluoride concentration above the pond of 18 to 46 parts
per billion (ppb), consisting almost entirely of hydrogen fluoride (HF),
as measured by the Remote Optical Sensing of Emissions (ROSE) system.
Emission rates of 0.2 to 7.3 1b F/acre-day were indicated by concurrent
wet sawpling and ana]ysis.12

Gypsum ponds also contain radioactive materia1.13 Dried areas of
ponds are a possible source of radioactive emissions to the atmosphelr‘e.]4
Radioactive emissions from phosphate plants are being investigated by
the Office of Radiation Programs, EPA, for possible r'egulation.]5 The
status of this investigation is reported in Section 3, "PRODUCTION

PROCESS CHANGES."
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5.2 PRESENT OPERATION AND CONSTRUCTION OF POND SYSTEMS

Since NSPS publication, information on ponds not previously reported,
including a few changes in gypsum pond operation and construction, has
been published. This information is shown below. Apart from the changes
noted, present pdnd operation and construction is the same as described
above.

5.2.1 Treatment of Pond Water for Discharge

When rainfall exceeds evaporation, water is discharged from the
pond. This water haS been treated prior to entering a natural water cour‘se.5
Successful treatment of discharges has been demonstrated by the use of a
two-stage process; in the first stage the discharge passes through
Timestone (calcium carbonate), which effectively increases the pH to
approximately 4.5 and in the second stage hydrated Time in used to
increase the pH to more than 7. This process reduces fluoride to less
than 10 milligrams pér liter, phosphate to approximately 30 milligrams
pef Titer and radium to less than 1‘p1cocﬁrie per 11ter.3
5.2.2 Pond Lining

The Environmental Impact Statement (EIS) for the Central Florida
Phosphate Industry includes the proposed requirement:

“Line gypsum ponds with an impervious material unless it can be

demonstrated in the site-specific EIS that such lining is unnéceﬁsahy in

protecting ground water from chemical and radiological contamination."16

Since Florida plants account for most WPPA production capacity in
the U.S., and would, therefore, have the majority of gypsum ponds,4 most

new ponds constructed in the U.S. will probably have impervious Tinings.




5.2.3 Pond Area Reduction by Cooling Towers and Fluoride Recovery

Phosphoric acid plants utilize a wide variety of gypsum cooling
pond arrangements. In most cases process and gypsum sluicing waters are
transported to a common pond allowing theée waters - which are vastly
different in properties - to mix, with the ultimate result that both
process and gypsum pond waters become highly contaminated with phos-
phoric acid, H2504, and H231'F6.]7

In some cases, separate cooling and gypsum ponds are utilized. All
process waters except gypsum sluicing water are sent to cooTing ponds.
Gypsum slurry is pumped from the filtration operation to é gypsum pile
where the gypsum settles. The supernatant water is subsequently re-
cycled through the cooling pond, thus contaminating it with phosphoric
acid, H,50,, and fluorides from the filtered aypsum. 7

The required size of the gypsum slurry pond is small (about 5
acres) since no area is required for cooling. This water would be the
most contaminated and acidic water in the plant because of the presence
of phosphoric acid, HZSO4,‘1ron and aluminum complexes, and fluorides
from the fi]tration.operation.]7

The pond area required for the barometric condensers is determined
by the cooling duty reqUirements. This area is estimated.to be 0.1
acre per ton of P205 per day. 7 _ h

Since the cooling pond receives condensed vapors from the flash
cooler and evaporators, entrained phosphoric acid could be present as a
contaminant. This, however, can be minimized by entrainment separators
so that the main contaminant entering the cooling pond could be limited

to f]uorides.]7
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Since NSPS pub]jcatioﬁ, cooling towers have been introduced, in
place of cooling pond area, at phosphate plants as described in Section
4, "FLUORIDE EMISSION CONTROL CHANGES." In these applications, fluorides
in the gases from the WPPA vacuum cooler and vacuum evaporators are
scrubbed to recover the fluorides as HZS'iF6 prior to final scrubbing in
the process barometric cpndensers. Water from the WPPA-reactor scrubber
is used to scrub the vacuum cooler/evaporator gases, thus effecting
further fluoride recovery. Recovery efficiencies as high as 99% are
reported. The water from the barometric condensers is cooled in closed-
loop cooling tower systems. In some of these systems, the scrubbing
water in the closed Toop is caustic treated and a s1ip stream is Tlimed
to precipitate the fluorides for disposal, and to regenerate the caustic.
With cooling pond area thus mostly eliminated, pond systems are reduced
to the principal function of handling gypsum s]urry.18

From ‘Tab1e 5-1, most of the soluble (potentially emittable) fluorides
are contained in the gases routed to the barometric condensers. Additional
fluorides are contained in the gases from the WPPA reactor. Since the
fluorides from both of these sources are eff1c1ent1y recovered and
converted to the saleable H251F6 byproduct and since pond area is
reduced by removal of pond thermal load by cooling towers, pond area and
18

pond fluoride emissions can be reduced at least one-half.

5.2.4 Gypsum Pond Emission Reduction by F]uor1de Recovery from WPPA
Evaporator Gas

Fluoride emissions from the pond system at the W.R. Grace WPPA
plant are reduced by the process described in the following excerpt from-

a letter to the EPA:
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"The fluoride recovery system in the W.R. Qrace phosphoric acid
plant is the Swift & Co. process Ticensed to Grace by Swift.
Fluorides are recovered in the form of hydrofluosilicic acid
(HZSiFs) of approximate 25 percent strength. The process recovers
approximately 65 percent of the fluorine in these vapors as 25
percent hydrofluosilicic acid, which calculates to approximately
25 percent fluorine recovery from the total coming in with the
phosphate rock. The vapors leaving the phosphoric acid vacuum
evaporators are scrubbed under vacuum with a recirculating solution
of hydrofluosilicic acid whése temperature is approximately that of
the vapors. Little or no water is condensed while the S1'F4 and HF
are absorbed in the fluosilicic acid solution. The lean vapors
from the fluorine scrubber are then passed to the usual barometric
condenser for total condensation. A specific gravity controller
activates a valve which discharges the H251'F6 to storage when up to
the desired strength. Makeup water then flows into the hot well
through a float control va]ve."13

Pertaining to fluoride recovery as a means of reducing pond emissions;
the Central Florida EIS includes the proposed requirement:

"Provide for recovery of fluorine compounds from phosphoric-acid

evaporators unless it is determined at the time of permit applica-

tion that market conditions are such that the cost of operation

(not inc]udiﬁg amortization of initial capital cost) of the re-

covery process exceeds the market value of the product. If there

is an exception, the site-specific EIS is to contain an estimate of

pond-water fluoride concentrations to be attained and levels of




fluorine emission. Estimated f]ﬂorine emissions from new-
source gyp ponds should not cause the plant complex to exceed
the total allowable point-source fluorine emissions within the
plant complex if a permit is to be 1's:~:ued."]6
Also, from the Central Florida EIS, “"Reported costs of fluoride
recovery operations exceed prices by 25 to 36 percent. Fluoride is
marketed for the fluoridation of water supplies and for use as an
industrial chemica]."13 |

5.2.5 Gyspum Pond Emission Reduction by Fluoride Recovery from WPPA
Process Water

Fluoride emissions from the pond system at the USS Agri-Chemicals
WPPA plant are reduced by the process described in the following excerpt

from a Tetter to the EPA:

"As a result of development engineering in the late 1960s to
generate a means of diluting concentrated su]furfc acid with wet-
process phosphoric acid pond water and thereby\e]iminate production
problems with respect to conventional sulfuric acid dilution coolers
and simultaneously creaté a negative water balance in the phosphoric
acid pond water system, an offshoot ofifhis work was devised and a
process resulted which would recover fluosilicic acid (FSA) from

phosphoric acid.

"Our (USS Agri-Chemicals) prdcess uses 22 percent of P205 recycle
phosphoric acid from the filtration wash steps as a diluent for
diluting 98 percent sulfuric acid. The heat of dilution drives off
silica (sic) tetrafluoride (SiF4) from the 22 percent recycle

stream, along with water vapor. The hydration product is a 25
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percent HZSiF6 fluosilicic acid of extremely Tow P205 content.
Conventional processes for stripping FSA 6uring phosphoric acid
evaporation produce FSA containing between 0.5 and 2 percent P205.
Our process consistently produces FSA with a content well below 0.3 ,

and frequently under 0.1 percent P50 (100 percent H,SiF ¢ basis).

"We installed a commercial unit which became operational in May 1970
as a first of its kind at a total capital cost of $1.5MM. 1In
addition to reclaiming FSA through the recycle acid dilution route,
we built certain flexibilities in the commercial plant to innovate
recovery of FSA from fluorine scrubber systems from the triple
super phosphate (TSP) manufacture and from steam stripping of the
final concentrated phosphoric acid. The latter two process adjuncts
did not prove satisfactory and have since been abandoned. I cannot
project accurately the capital costs of a unit designed and built
for recycle acid service only on today's cost basis but would guess

at Teast $2.5MM.

"Since this was an entirely new concept and the process conditions

were extremely severe, the operating costs and profit benefits have
been considerable Tess than satisfactory. Mechanical and corrosion
problems resulting from the stringent operating conditions have led

to prohibitive maintenance costs. The process deals with high-
temperature mixes of sulfuric acid and phosphoric acid in an atmosphere
of fluoride compounds, all of which contain abrasive, precipitated

5102 and calcium sulphate (gypsum). The high temperatures tend to

promote the anhydride formation of calcium sulphate, and scaling is
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a serious problem. We have learned to live with the process and,

though it now performs well, it is a costly opera’cion."]9

5.2.6 Gypsum Pond Reduction by Hemihydrate WPPA Production

As discussed in Section 3, "PRODUCTION PROCESS CHANGES", gypsum

produced in the hemihydrate (hemidihydrate or HDH) process for WPPA is

reported suitable as building material. Sale of this material would

greatly reduce its accumulation in the gypsum pile and in ponds.20

The HDH process has not, however, been commercially demonstrated in

the U.S.; commercial plants in Europe and Japan have been reported.20
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6. NSPS ENFORCEMENT PROBLEMS AND COMPLAINTS
6.1 EMERGING TECHNOLOGY SINCE NSPS PUBLICATION
Based on inquiries to EPA Regions 4, 5, 6, and 10, and the Stétes
of Florida, North Carolina, I]]inois, Texas, Louisiaha, and Idaho, |
source test data was obtained from only one phosphate production plant

that was identified as an emerging technology. 1-18

That source is the
J.R. Simplot Co. plant at Pocatello, idaho, that makes granular triple
superphosphate (GTSP). That plant began production of GTSP in March

1977, using a process variant that consists of treating limestone with

19-21

wet process phosphoric acid (WPPA). This process variant is described

in Section 3, "PRODUCTION PROCESS CHANGES."
Results of the NSPS compliance test at the Simplot plant, submitted
to the EPA Regional Administrator on Dec. 30, 1977, show average fluoride

emissions of 1.11 1b/hr, or 0.187 1b/ton P205.2]

The requirement for
NSPS compliance in GTSP production is 0.20 1b FA(f1uoride)/ton P205.v
According to a-State of Idaho eétimate, the above emission rate
compares with fluoride emissions from the old procegs as great as 43
1b/hr. The State also notes that the old process utilized the ROP/GTSP
method where run-of-pile triple superphosphate (ROP) was manufacturéd
and cured, and then GTSP was made from the éured ROP. The State notes
further that the new process eliminates the ROP step and the new GTSP
product thus goes to Storage in the final cured state. High fugitive

emissions are therefore eliminated in the storage a\"ea.]9
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6.2 COMPLAINTS OF PHOSPHATE PLANT EMISSIONS AND SUGGESTED IMPROVEMENTS
OF REGULATIONS

Inquiries about complaints were made to representatives of EPA
Regions 4, 5, 6, and 10, the states of Florida and North Carolina in
Region 4, I1linois in Region 5, Texas and Louisiana in Region 6, and
Idaho in Region 10. Responses indicated that public complaints applying
to emissions from phosphate production facilities were limited to those
summarized below. '~ 18
6.2.1 Florida

Region 4 has had recent comb1aints about phosphate plants in
central Florida: ,

1. Heavy emissions are alleged to occur at night. The complaints
indicate that control equipment is not maintained satisfactorily and not
operated continuous]y.1

2. Excursions above allowable 1imitations of Florida regulations
are alleged to affect blooms on orange tr‘ees.1

3. Plant neighbors report heavy fugitive emissions from GTSP
storage facilities. - These emissions have not occurred during Region 4
visits, but Region 4 representatives have seen pictures of them.1’22

The complaints on the central Florida plants were received from a
total of five individuals during 1974 to 1979. They included five
complaints from one individual in 1977.22

A Region 4 representative commented that there is currently no way

of checking whether or when control equipment has been on or off. He

suggested that NSPS should include continuous monitoring of controls
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to show when equipment has been in-gervice and operated per design
specifications, and when notkin service.]

The fo]]owing public comments recorded in Volume III of the
“Environmental Impact Statement (EIS) for the Central Florida Phosphate
Industry also appear pertinent:

1. "With respect té fluoride and uranium, recovery of theée two
compounds, based solely on economic‘considerafion . . ; is totally
unacceptab]e'in view of the documented'damage caused by these compqhnds.

"They should be removed frdm the waste watér as a simp'e matter of
health protection. If a profit results, so much the better for the
industry. But placing such an emphasis on profit is neither justifiable
nor desirab]e from the public or énviréﬁﬁénta] health standpoinf."23

2. "We suggest you include the information that Florida has the
highest rate of lung cancer in the United States, the statistics weighted
so incidences are not attributable to age.

"It does not seem unreasonable to assume, based on studies by
Goffman and others, that these lung cancers are related to the high
levels of radioactivity in our region; 'Additiona11y, statistics readily
available from the Department of HRS for last year show that Florida led
the nation in deaths fr‘om/cancer.“z4

3. "Without adequate, proper and timely monitoring by the federal
and state environmental agencies, all proposed actions and existing
rules, regulations and requirements are worthless and ineffective.

"Thereforé, we request that adequate surveillance programs be
instigated with an appropriate funding level in order to accomplish

those goals which should be of the highest priority."25
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Pertaining to the aone comments on uranium and radioactivity,
radioactive emissions from phosphate plants aré being investigated by
the Office of Radiation Programs, EPA, for possible regulation. The
status of this investigation is reported in Section 3, "PRODUCTION
PROCESS CHANGES."

6.2.2 Idaho

A State of Idaho representative stated that farmers have complained
about contamination of cattle feed by fluoride emissions from the
Simplot plant, mentioned above. He also said that private legal action
against the company was taken by‘the farmers, and that the company has
since reduced the emissions. Since.the aforementioned legal action was
taken privately, the State was not involved, and has not retained a file
on this matter. The representative of the State commented, however,
that it is too soon to know whether the emission reduction has been
.sufficient to stop harm to the ca1:1:1e.18’]9
6.3 STATUS OF DEVELOPMENT OF FLUORIDE MONITORING

Pertaining to the Region 4 suggestion that emission control systems
be monitored, information was obtained on the current status of systems
for monitoring fluoride emissions.

A continuous monitor for fluoride emissions was recently evaluated
by the EPA Environmental Sciences Research Laboratory, which furnished
the following comment:

The monitor is designed to detect HF gas. Fluoride particulate

is not included in the measurement. Should any particulate get
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into the analyzer past the particulate thimble filter, the water-
soluble portion of the particulate fluoride will be included in the
selective ion electrode measurement.27

Pertaining to the same investigation, the EPA Emission Measurement

Branch commented:

These instruments have been around since initial promulgation [of

the phosphate plant NSPS] and have not proven to be adequate for
continuously monitoring total fluoride emissions. The instrument
is designed to measure only gaseous fluoride and in field appli-
cations, has proven to be unreliable and produce erratic results.

John Nader's report also points out these prob1ems.28

STATE PLANS FOR REGULATING EXISTING PHOSPHATE PLANTS
The status of state plans for controlling fluoride emissions from -

existing phosphate plants, as of October 1979, under Section 111(d) of
the Clean Air Act, is summarized as follows:

A. EPA Region 4

1. Negative declarations (no phosphate plants in state) were

received from Alabama, Kentucky, Tennessee, South Carolina, and Georgia.29

2. North Carolina. Plan not yet submitted. State has one

phosphate plant. State held a public hearing June 1978, and intends
to submit 111(d) plan about December 1979. Requirements of plan are expected to

be less stringent than 111(d) guidelines regarding granulated triple

superphosphate (GTSP) storage. 29

3. Mississippi. Plan not yet submitted. State has one

phosphate plant. State requested extension to July 1979. 29




4, Florida. Plan has been submitted. It is less stringent
than 111(d) guidelines. State must have public hearings before Region
can act on plan. State plans to hold and certify hearings in FY 80.
State has 9 or 10 plants in 2 counties.29

B. EPA Region 6

1. Megative declaration received from New Mexico. 30

2. Texas. Plan not submitted. State has several pﬁosphate
p1ants.30 |
3. Oklahoma. Plan not submitted. Region does not have
information on whether State has phosphate p1ants.30
4. Arkansas. Draft plan submitted in July 1979. Goes to
hearing in November 1979. 30
5. Llouisiana. Plan has been submitted. Plan generally met
111(d) guidelines except would allow emissions about 100 times guideline
requirements for triple superphosphate (TSP). The reason given for
allowing the higher TSP-plant emissions is that, because of hot weather,
pond temperature is too high for more effective fluoride removal in
scrubbers. The Region is considering suggesting that the State employ
a contractor to study the claim that guidelines cannot be met, but has
not yet acted. 30

C. EPA Region 10

1. 1Idaho. Plan not submitted. An extension to July 1979 had

been discussed, but was not formally requested. 31
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2. Idaho is the only state in Region 10 that has phosphate

plants. 31

D. No state plan has yet been approved by EPA. 32
EPA guidelines for development of State emission standards are
specified in the publication, "Final Guidelines Document: Control of

Fluoride Emissions'from Existing Phosphate Fertilizer Plants," U.S. EPA,

Research Triangfe Park, N.C., EPA-450/2-77-005, March 1977.
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7. CONCLUSIONS

7.1 HEMIHYDRATE PROCESS FOR WET PROCESS PHOSPHORIC ACID (WPFA)

The hemihydrate (hemidihydrate or HDH) process for WPPA production |
appears to have certain potential advantages for reducing fluoride air
po]]utént emissions, compared with the éon?entiona] dihydrate processes.

Fluorides evolved ih proceés gases are recovered as byproduct
fluosilicic acid (H2$iF6) at an efficiency reported to be greater than
99%. (Possible f]uoride recovery between 65 and 99% is reported fdr the
dihydrate process). Also, P205 recovery is repprted to exceed 98%,

Which is alleged to be greater than in the dihydrate process. Greater
P205 recovery wou]d reduce the amount of phosphoric acid entering pond
water. This reduction would tend to increase pond pH, and thereby .
further reduce fluoride emissions from ponds and improve scrubber efficiency.
| Gypsum produced in the HDH process is rgported to be of sufficient
purity to be used in building material. This indicates that the gypsum
may be substantially free of radioactive constituents and saleable.
This is in contrast to dihyﬁrate-process gypsum, which has radioactive
constituents, and therefore is not sa]eabTe'and must be retained at the
plant in gypsum piles. The HDH process therefore might reduce gypsum
piles and the attendant radioactive emissions and fugitive dust generated

in handling the piles.
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Possible disadvantages of the HDH procesé are that radioactive
constituents removed from the gypsum would apparently go into the
product WPPA or pond water. Also, recovery of valuable uranium from HDH
product WPPA is reported less satisfactory than recovery from the more
dilute WPPA produced in the dihydrate processes.

The HDH process has been used commercially in Europe and Japan but
not in the U.S.

7.2 SIMPLOT PROCESS FOR GRANULATED TRIPLE SUPERPHOSPHATE (GTSP)

The new Simplot process, in which GTSP is made by treating 1lime-
stone with WPPA, provides a means for reducing local fluoride emissions
at the plant where it is applied. However, the fluoride emissions from
the Simplot process added to those from the production of the WPPA, used
in the Simplot process, might not be less than the corresponding total
for the old process.

Emission test results for the Simplot process (0.187 1b F/ton P205)
indicate that fluoride emissions comply with - but are not substantially
less than - requirements of the present NSPS (0.20 1b F/ton P205).

The Simplot process appears to reduce or eliminate fugitive emissions
and evolved fluorides during storage by eliminating the curing period
required when GTSP is made from run-of-pile triple superphosphate (ROP).
7.3 WET GRINDING OF PHOSPHATE ROCK

Emissions of sulfur dioxide (502) and dust with radioactive content,
that occur during drying, grinding, and transport of phpsphate rock, can
be substantially reduced by eliminating rock drying prior to grinding

and chemical processing.
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Companies are converting from dry to wet grinding of phosphate rock
to save energy.
7.4 SCRUBBING SYSTEMS, COOLING TOWERS, AND GYPSUM PONDS

Scrubbing systems remain the principal means of controlling fluoride
emissions from phosphate plants. A few changes have been introduced
since NSPS publication. |

7.4.1 Fluoride Recbvery

Scrubbers tﬁat recover fluorides as saleable H251F6 have been
incorporated at a substantial number of WPPA plants. These scrubbers
are reported to recover between 65 and 99% of the gasedﬁs fluorides
emitted during acidulation and acid concentration. Fluoride removal, by
this means, 5ubstantia]1y reduces the fluorides emitted from plant pbnd
systems or coo]ing towers. Costs of fluoride recovery as HZSiF6 mjght
exceed HZSiF6 market prices, but not to an extent that precludes its
commercial applicability for reducing emissions. V

7.4.2 Cooling Towers

Cooling towers are being used at a substantial number of plants in
place of cooling ponds, or instead of the gypsum pond area required to
cool water for scrubbers and barometric condensers. The cooling towers
are used in closed-loop systems. Here, water from the scrubbers or
barometric condensers goes to the‘cooling tower, where it is cooled -
mainly by evaporation - to the required scrubbing temperature. The
water is then returned to the scrubbers or barometric condensers, thus
closing the cooling-tower loop. Make-up water is added to the closed
loop from the gypsum pond water overflow caused by rainfa11; or from the
plant storm water collection system. Four variations of this cooling-

tower closed loop system were identified in this investigation:
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1. Cooling Tower without Fluoride Recovefy and without Caustic
Treatment

In a WPPA plant system, process gases are scrubbed, without prior
removal of fluorides as byproduct HZSiFG. The resulting scrubbing water
is cooled in a cooling tower, then returned to the'scrubbers. The water
in this closed loop is not caustic treated to increase its pH and Tlimit
fluoride emissions from the tower. Substantial fluoride emissions from

the cooling tower probably occur in thié system.

2. Cooling Tower with Fluoride Recovery but without Caustic
Treatment

In a WPPA plant system, process gases are”first scrubbed in a
scrubber designed to recover fluorides as byproduct H251F6. The gases
are then scrubbed again in the plant barometric condensers. The water
from the barometric condensers is cooled in a cooling tower and returned
‘to those condensers. This water is not caustic treated to Timit fluoride
emissions from the tower. Fluoride emissions from the cooling tower
would be less in this system than in the system described in paragraph
1, above.

3. Cooling Towers with Fluoride Recovery and Céustic Treatment

A WPPA plant system that employs a cooling tower with fluoride
recovery and caustic treatment is similar to that described in paragraph
2, above, except that the water in the cooTing tower is treated with
sodium hydroxide (MaOH) to increase its pH and 1imit fluoride emissions

from the tower. Also, a slip stream of water from the tower is limed to |

precipitate the fluoride and regenerate the NaOH. Fluoride emissions




from the cooling tower would be 1ess in this system than in either of
the systems described in paragraphs 1 or 2, above.

4. Cooling Tower with,Nitrogen and Phosphorous Recovery and with
Caustic Treatment-

In a diammounium phosphate (DAP) plant system, process gases are.
first scrubbed with dilute phosphoric acid to recover ammonia and phos-
phbrous compounds. To remove fluorides, the gases‘afe then scrubbed
again with water thét is treated with NaOH in a cooling-tower closed-
loop system. A siip stream of water from the tower is limed to preci-
pitate the fluoride and regenerate the NaOH. Fluoride emissions from

the cooling tower would be reduced to a very Tow rate in this system.

7.5 FLUORIDE EMISSION MONITORING

A system that would satisfactbri]y monitor fluoride emissions has
not been developed. However, the present NSPS for phosphate plants
requires continuous monitoring of total pressure drop acrosé the proceés
scrubbing system. It is thus required that records be kept of when
emission control systems afe operated and not operated.
7.6 RADIOACTIVE EMISSIONS

The health impacf of radioactive emissions from phosphate plants is
being studied by the EPA Office of Radiation Programs (ORP). Results of
this study will determine whether those emissions will be listed as
hazardous pollutants under Section 112 6f the Clean Air Act. If these
‘emissions are so listed, standards for their control will be develoﬁed

by ORP, under Section 112.
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7.7 AREAS FOR RESEARCH AND DEVELOPMENT
As noted above, phosphate p]ant pond area and pond fluoride emission§
may be reduced by a WPPA plant system that includes: fluoride recovery
as byproduct HZSTFG, and a closed-1oop cooling tower‘system where scrubbing
water is caustic treated, and a slip stream is limed to recover the
caustic and precipitate the fluorides. This system is used, however, at
only one plant, and its user reports difficulties which that company is
working to overcome. Furthermore, the developer of this system,
Dr. Aaron Teller, advocates a different system for future application.
Dr. Teller's preferred system would use a baghouse with continuous
injection of a dry additive that would remove fluorides by adsorption
and filtration. Advantages claimed for this dry system include reduced
pond area, reduced pond emissions, reduced plumbing costs, and reduced
corrosion. Dr. Teller estimates pond cost at $2000 to $2500 per acre
year, and plumbing costs at $1000 per foot of piping.]
The dry Teller system has not yet Been used at a commercial phosphate
plant. Two such units are being furnished to the IMC New Wales, Fla., |
plant. These units will Be applied to GTSP and DAP procesées. They are
expected to be on Tine by 1980. ! 7
The dry continuous-injection baghouse described above might provider
an improved emission control system for phosphate p]anfs, compared with
scrubbing systems now in use. . |
7.8 INDUSTRY GROWTH
Some processes are being improved, and there is some new construction

of phosphate fertilizer plants in the U.S. Particularly notable also

are (1) conversions from processing dry phosphate rock to processing wet
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are (1) conversions from processing dry phosphate rock to processing wet
rock and (2) conversions from process cooling water ponds to cooling
towers. |

The responses obtained in this investigation to enquiries to EPA
Regional offices and State agencies indicate that the extenf of new
source construction is moderate. Furthermore, industry growth to 1985
will probably also be moderate.
7.9  REGULATION OF EXISTING SOURCES

Only two states - Florida and Louisiana - had submitted formal
Section 111(d) plans for controlling fluoride emissions from existing
phosphate plants by October 1979. Both of these plans have less stringent
requirements than those of the EPA guidelines. One state - Arkansas -
had submitted a Section 111(d) draft plan. No state plan had been
approved by EPA.

7.10 REFERENCES FOR SECTION 7.

1. Memo from G.B. Crane, EPA Emission Standards and Engineering

Division, to File. 5/15/79. Subject: Review of Phosphate Fertilizer

NSPS: Conversation with Dr. Aaron Teller.
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8. RECOMMENDATIONS

8.1 HEMIHYDRATE PROCESS FOR WET PROCESS PHOSPHORIC ACID (WPPA)

The hemihydrate (HDH) process is not recommended for study as a possible
basis for NSPS revision because there are no commercial HDH plants in the
U.S. and because no data showing reduced emissions were found in this
investigation. However, reported reduced eneréy consumption and reduced
capital cost mijht Tead to commercial use of this process in the U.S.

In the event of commercial adoption, this matter should be veconsidered.
8.2 SIMPLOT PROCESS FOR GRANULATED TRIPLE SUPERPHOSPHATE (6TSP)

The Simplot process is nqt recommended for §tudy as a possible
basis for NSPS revision because available data do nbt show that it
effects a substantial reduction of process emissions below the present
NSPS requirement. This process should, however, be included in any future
study concerned with regulating evolved-fluoride or fugitive emissions from
GTSP storage facilities.

8.3 WET GRINDING OF PHOSPHATE ROCK

Wet grinding is not recommended for study as a possible basis-for
NSPS revision because the energy-saving advantage of this process modification
is presently inducing companies to adopt it. |
8.4 SCRUBBING SYSTEMS, COOLING TOWERS, AND GYPSUM PONDS

8.4.1 Fluoride Recovery

Fluoride recovery, as byproduct HZSiFG, is recommended for inclusion if
a study is undertaken to determine a basis for NSPS revision.

8.4.2 Cooling Towers

Cooling towers are recommended for inclusion if a study is undertaken

to determine a bas{s for NSPS revision.
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8.5 RADIOACTIVE EMISSIONS

Findings of the Office of Radiatibn Programs study of radioactivé
phosphate plant emissions should be obtained if a study is undertaken to
determine a basis for NSPS revision. This information would be needed
to show impacts of proposed NSPS revisions on radioactive emissions.
8.6 RECOMMENDATION ON NSPS REVISION STUDY

Because there have been no significant improvements in fluoride
removal efficiencies by aqueous scrubbing, or no demonstrations of
emerging technologies for fluoride control, a study to establish a basis
for NSPS revision is not recommended now. Possible revision should be
reconsidered in four years, by which time some new control technologies

may have been proven.
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