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1.0 EXISTINC AIR QUALITY DATA

1.1 Existing Data

Pollutants for which monitoring data might be required are sulfur
dioxide, particulate matter and nitrogen oxides. Various factors,
including air quality modeling and existing monitoring data justify
eliminating the necessity for Agrico to enter into a preconstruction

ambient air monitoring program.

Particulate matter monitoring data have been collected in Polk County

for several years by the Florida Department of Environmental Regulation
and other organizations. The data collected by the Department of Environ-
mental Reéu]ation at the Union Hall monitoring site (approximately one
kilometer south of SR 60 on Bonnie Mine Rbad) is probably most represen-

tative of air quality in areas of phosphate industry activity.

This monitoring site was located in an area with much greater phosphate
industry related activity than the area in which the Agrico South Pierce
Chemical Works is located. ©Data from the Union Rall site for the period
January 1978 through October 1979 were analyzed to establish some reference
to the impact of phosphate industry activity on ambient total suspended
particulate matter levels. Those monitoring data are presented in Table
1-1. The data show a Tong-term {20-month) geometric mean TSP level of

53.6 micrograms per cubic meter and a second-high 24-hour TSP level of

119 micrograms per cubic meter. The TSP levels near Aqrico are expécted

to be lower than these levels because the density of phosphate fertilizer

related activities is lower.
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The existing sulfur dioxide monitoring data available for Polk County is
submitted under separate cover with this permit package. These data were
collected at monitors located 8-16 km north of the Agrico site in an
area with a much heavier sulfur dioxide emission burden. Since the
mdnitoring data indicated that there was no threat to sulfur dioxide
ambient air.qua1ity standards in this area, it followed that there would
be even less of a threat to exceeding the standards near the Agrico
plant site. The detailed modeling of sulfur dioxide emissions included
in Section 2.0 of this application confirms the preliminary modeling
data and further supports the preliminary decision that preconstruction

sulfur dioxide monitoring is not necessary to determine whether emissions

will cause or contribute to a violation of an ambient air quality standard.

Other pollutants potentially emitted from the proposed sources for which
ambient air quality standards exist are carbon monoxide and nitrogen
oxides. The potential emission rate of both of these pollutants is less
than 100 tons per year. Because of this neither preconstruction nor

post-construction air quality monitoring is required for these poliutants.

i.2 Background Concentrations

Background levels for particuTate matter, sulfur dioxide and nifrogen
oxides have been estimated. for nitrogen oxides and sulfur dioxide the
background was assumed to be zero. This assumption was made since all

of the sulfur dioxide and nitrogen oxides emitted within several miles of
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the proposed Agrico chemical complex are emitted from permitted air poliution
sources, :Emission data for these sources are on file with the Florida
Department of Environmental Regulation office in Tampa, Florida and were
taken into consideration in developing emission inventories which were

used for air quality modeling.

The background concentrations of particulate matter for the annual
average period and the 24-hour average period were derived from two

reports: A Comparison of Total Suspended Particulate Matter Levels in

The Ambient Air Measured at Two Monitoring Sites in Mulberry, Florida,

Sholtes & Koogler Environmental Consultants, April 1977; and Environmenta)

Impact Statement-Draft, Estech General Chemicals Corporation, Duette Mine,

Manatee County, Florida, US EPA Region IV, October 1979. 1In the first

report an annual average particulate matter background concentration of
35 micrograms per cubic meter is reported. In the second report an

annual average background concentration of 25 micrograms per cubic meter
is reported. Since the Agrico site is approximately mid-way between the
areas included in the two referenced studies, the annual tctal suspended
particulate matter background for the Agrico'SPCH area was assured to be

30 micrograms per cubic meter.

For the 24-hour background, the Estech EIS reports a concentration of 55
micrograms per cubic meter. A 24-hour background level was not reported

in the Sholtes & Koogler report. Since the annual average particulate
matter background level assumed for the Agrico site was five micrograms

per cubic meter higher than that reported in the Estech EIS, a 24-hour
background level of 60 micrograms per cubic meter, which is five micrograms
per cubic meter higher than the 24-hour background reported in the Estech

EIS, was assumed for the Agrico site.
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DATE

1/6/78
1/12
1/18
1/24
1/30
2/5
2/1
2/17
2/23
I
3/7
3/13
3/19
3/25
3/31
4/6
4/12
a/18
4724
4/30
5/6
5/12
5/18
5/24
5/30
6/5
6/11
6/17
6/23
6/30

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
TOTAL SUSPENDED PARTICULATE MATTER MONITORING DATA

TSP

!UQZH'IB!

TABLE 1-1

UNION HALL SITE

POLK COUNTY, FLORIDA

JANUARY, 1978 TO OCTOBER, 1979

* Second-high 24-hour S0, concentration.

DATE TSP DATE TSP DATE TP
(ug/m3) (ug/m {ug/n’)

7/% 50 1/1/79 67 7/6 50
7/11 48 1/7 67 7/12 a4
7/17 46 /13 63 7/18 43
7/23 32 1/19 60 7724 --
7/29 53 1/25 36 7/30 50
8/4 36 /3 64 8/5 40
8/10 57 2/6 54 8/ 44
8/16 27 2/12 64 B/17 42
8/22 65 2/18 85 8/23 33
8/28 45 2/24 48 B/29 25
9/3 52 3/2 48 9/6 55
9/9 76 3/8 60 9/12 --
9/15 119* 3/14 43 §/18 --
9/21 47 3/20 38 9/24 29
g/27 82 3/26 40 9/30 35
10/3 99 a/1 48 10/6 38
16/9 67 4/7 -- 10712 a8
10/15 59 4/13 49 10/18 44
10/21 89 4/19 89 10/24 51
10/27 51 4/25% 26 10/30/79 40
11/2 111 5/1 32

110 56 5/7 14

11/16 51 5/13 -- n = 99
11722 86 5/19 64

11/26 49 5/25 .- ;g = 53,6
12/2 K} 5/31 --

12/8 LY 6/6 67

12/14 14 6/12 78

12/20 62 6/18 64

12/26/718 -- 6/24 81

6/30 61

5_‘)
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2.0 AIR QUALITY IMPACT ANALYSIS

2.1 Introduction

Air quality modeling has been conducted to evaluate the impact of sulfur
dioxide and particulate matter emissions from the expanded Agrico facility.
Thé baseline concentration for these pollutants and the impact of new or
modified sources (all major sources constructed since January 6, 1975

and all sources since August 7, 1977) have been established by air quality
modeling. The impact of new or modified sources within the area of the

Agrico chemical complex have been included in the air quality impact analysis.

The air quality modeling for both long-term and short-term impacts was
conducted in accordance with guidelines established by EPA (Guideline

for Air Quality Models, March 1978).
For syifur dioxide the annual, the 24-hour and the 3-hour time periods
were investigated. With particulate matter the annual period and the

24-hour period were evaluated.

The annual period was evaluated by using the Air Quality Display Model

- (AQDM) . Meteorological data from Tampa for the period 1970-1974 were used.

For the 24-hour and 3-hour periods, the CRSTER and PTMTPW models were
used., The CﬁSTER was used to establish fhe area of significant impact
and the meteorological conditions resulting in the highest second-high
impacts in various directions from the fertilizer complex. Once the

meteorological conditions were established, these data plus emission
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data from various sources were input into the PTMTPW model and the maximum
impacts were determined. Receptor spacing of 0.1 km were used in determining

the point of maximum impact.

The results of the modeling are summarized in Table 2-1 and various
Figures. The computer print-outs for all of the air quality modeling

are bound as a separate document,

2.2 Impact Analysis

The short-term impact is defined as the 3-hour and 24-hour impact of
pollutants emitted from sources in the study area. The short-term
tmpact analysis was conducted with the CRSTER and PTMTPW air quality

models.

The CRSTER model was run first using as input the emission data ffom the
proposed sources and meteorological data for the period 1970-1974 from
TaMpa, Florida. The receptor distances in the CRSTER model were set to
predict the point of maximum impact and also the boundary of the area of
signif%cant impact of the proposed sources. Significant, as it is used
in this contextj is defined in Table 2-2. The areas of significant
impact for sulfur dioxide and particulate matter are shown in Figures 2-1

and 2-2 respectively.

Air pollutant emissions from all major xources within and well beyond the

boundary of the area of significant impact of the SPCW were included in

the impact studies.
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The emission inventory for sulfur dioxide and particulate matter in the
area of influence was developed from data on file at the Florida Depart-
ment of Envirenmental Regulaticn District Office in Tampa, Florida.
These files were reviewed source by source to develop an emission

inventory which is as realistic as possible,

Meteorological data for evaluating the 3-hour and 24-hour pollutant

Tevels in the ambient air were selected from the CRSTER medel output,
Meteorological data resulting in the highest second-high 24-houyr peollutant
concentrations in several directions from the SPCW were selected for
evaluating particulate matter and sulfur dioxide impacts. Meteorological
conditions resu?ting‘in the highest second-high 3-hour sulfur dioxide impacts

in several directions from the chemical complex were also selected for

further investigation.

The long-term impact is defined as the annual average impact of pollutants
emitted from sources within the study area. The tong-term impact analysis
was conducted with the AQDM. The input data to the AQOM incTuded emission
data for sulfur dioxide and particulate matter resulting from all sources
within approximately 50 km of the SPCW. This includes sources cutside

the area of significant impact of the proposed Agrico sources.

The meteorological data input to the AQDM were ior the 1970-1974 period
from Tampa, Florida. These data were in the STAR format with five

stability classes. Receptor spacing used in the AQDM was 1.0 k.

suiskonin
7




2.2.1 Particulate Matter Impact Analysis

2.2.1.17 Short-Term Particulate Matter Impact

The CRSTER was run twice with particulate matter data from the Agrico
sources and meteorological data for the period 1970-1974 from Tampa,
FTorida. From the first run it was found that the maximum 24-hour
impact from proposed sources was significant (> 5 micrograms per cubic
meter) and occurred at a direction of 90° from north from the proposed
chemical complex at a distance of approximately 1.0 k. The meteoro-
lugical data resulting in this impact was day 173, 1972. With the same
set of CRSTER runs, the area of significant impact of the proposed
sources was determined. The results of this preliminary analysis indicated
that the average annual impact of the particulate matter emitted from
the proposed sources was not significant at any distance and that the
24-hour impact dropped to an insignificant level at 2.0 km. These data
are sumarized in Figure 2-2, It can be seen from Figure 2-2 that the
particulate matter emitted from the proposed sources will not signifi-
cantly impact either the particulate matter non-attainment area in

Hillsborough County or any Class [ areas.

With the second set of CRSTER runs, particulate matter emissions from

all Agrico sources were input with 1970-1974 Tampa metéoro]ogica] data.
Fram this series of runs the meteorology resulting in the highest second-
high inpact was determined. Other directions were also investigated to
account for the combined influence of the Agrico sources and other
sources which would be aligned during the occurrence of certain wind
direciions. The direétions evaluated and the meteorological conditions
resulting in the highest second-igh impact for each are presented in

Figure 2-3.
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The particulate matter emission inventory used for the air qua]ity impact
analysis included all major sources within approximately 50 km radius of
the Agrico plant site. This includes sources well outside the area of

influence of the proposed sources.

With critical meteorological conditions established and an emission inventory
deQEIOped, the air quality model PTMTPW was utilized. Meteorological data
were input to the PTMTPW with emission data from the Agrico 50urces-and
sources upwind of Agrico. The model was run for each of the conditions
depicted in Figure 2-3. From these runs the baseline particulate matter
levels, the new source impact and the combined impact of existing and new
sources were determined. These data are summarized in Figure 2-4 and

Table 2-3.

These data show that the imaximum 24-hour particulate matter impact from the
proposed sources is 6.5 micrograms per cubic meter at a location 1.5 kilo-
meters east of the chemical complex. This impact occurred with meteoroiogy
representative of day 173, 1972. The maxinum 24-hour point source particulate
matier impact occurring near the South Pierce Chemical Complex was calculated
to be 49 micrograms per cubic meter. This occurred with a westerly wind and
was a result of the impact of Agrico sources only. When combined with the
24-hour particulate matter background of 60 micrograms per cubic mgter the
resulting maximum o.pected 24-hour particulate matter level is 109 micrograms
per cubic meter, This 1s below the Florida 24-hour particulate matter

standard of 150 micrograms per cubic meter.

In establishing the point of maximum impact, receptor spacings of 0.1 km

were used,
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2.2.1.2 . Long-Term Particulate Matter Impact
The CRSTER model showed that the annual impact of the proposed sources
would not be significant at any location. Because of this, no further

annual average modeling was done for particulate matter emissions.

2.2.2 Sulfur Dioxide Impact Analysis

2.2.2.17 short-Term Sulfur Dioxide Impact

The short-term impact analysic for sulfur dioxide involved a 24-hour
impact analysis and a 3-hour impact analysis. These time periods corres-

pond to applicable ambient air quality standards.

As with the particulate matter analysis, the CRSTER model was run multiple
times with sulfur dioxide emission data for the proposed Agrico sources
and meteorological data for the period 1970-1974 for Tampa, Florida. On
the first set of runs the receptors were set to determine the maximun

air quality impact of the proposed sources. From this run the meteorological
conditions resulting in the highest second-high 24-hour and 3-hour

impacts at several locations were selected. The locations selected
represented the direction to the maximum highest second-high concentration
for Luth the 24-hour and 3-hour periods and directions that would allow
investigation of the combined impacts of Agrico sources and other Sources
which would be aligned with Agrico during the occurance of various wind
directions.  The direction selected for evaluation and the meteorological
conditions resulting in the highest second-high impact for each direction
are pri,eated in Figure 2-5for the 24-hour sulfur dioxide impact analysis

and in Figure 2-6 ftor the 3-hour sulfur dioxide impact énalysis.



The second series of runs with the CRSTER model were made to determine
the area of significant impact of the proposed sources. The distance to
the boundary of the area of annual significant impact was determined to
be 14 km; distance to the boundary for the 24-hour period was 26 km and
'for the 3-hour period 27 km. The areas of significant influence are
shown in Figure 2.7 along with the Pinellas County sulfur dioxide non-

attainwent area and the Class 1 PSD area nearest the Agrico plant site.

[t can be seen that the proposed sources do not impact significantly on

either the non-attainment area or the Class | area.

The si:ifur dioxide emission inventory used for the air quality impact
analysis included all major sources within approximately 50 km of the

Agrico site.

The critical meteorological conditions established with the CRSTER model
and the emission inventory were input to the PTMTPW model to determine_
the maximun impact for each condition investigated. The receptof spacing
used for determining the point of maximum impact was 0.1 km. The resﬁ]ts

of these runs are summarized in Table 2-4and Figures 2-7 and 2-8.

2.2.2.2 lLong-Term Sulfur Dioxide Impact

The AQDM was run once to determine baseline sulfur dioxide levels and a
second tine to determine the impact of new and proposed sources. The
impact of existing and new sources was determined by sumning the impacts

of the existing and new sources,

swovesfooaen
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The annual average sulfur dioxide levels for all sources, baseline

sources, and new and proposed sources are summarized in Figures 2-9

through 2-11 respectivley.

2:2.3 Other Pollutant Impact Analyses

The sources proposed by Agrico which are subject to a Tier I! review are

the sulfuric aéid plant and the DAP plant for sulfur dioxide, the

DAP plant, the MAP/DAP plant and the DAP storage and shipping for particu-
late matter and the sulfuric acid plant for acid mist. No other source is
subject to a Tier Il review for any other pollutant, and hence, the impact of

no other pollutant must be investigated.

Since there are no short-term or long-term ambient air quality standards

for acid mist, no air quality impact analyses were conducted for this

pollutant.

2.3 Impact of Fluoride Emissions

Fluorides in ambient air have been defined by EPA to be a welfare related
pollutant as opposed to a health related Do]]utant(T). This is to say
that fluoride levels as observed in the ambient air in the U.S. have not

caused any health related effects. Effects on non-human receptors have

been noted however.
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When fluorides are emitted into the atmosphere in large volumes they
have a tendency to accumulate in various types of vegetation and in some
cases cause damage to the vegetation. A secondary effect of the accumu-
lation of fluorides in vegetation occurs when vegetation is consumed by
féraging antmals., If the animals consume sufficient quantities of the

fluoride, damage to teeth and bones, known as fluorosis, can occur.

In the phosphate fertilizer industry ail point sources of fluorides have
been controlled for quite some time. As a result of this, welfare

related effects have virtua]]y'been non-existent. In 1978 an Environmental
Impact Statement was prepared to describe the envirommental effects of a
praoposed phogphate fertilizer plant expansion(z). One phase of the EIS
involved investigating the effects of fluorides on the environment
surrounding the existing plant. The study concluded that no adverse
economic effects resulted from fluoride emissions from the fertilizer
complex. The complex included phosphoric acid p]ants,.granu1ar fertilizer

product plants and a cooling pond and gypsum stack.

At the time this study was conducted, the existing fertilizer plant
which was the subject of the study, had a capacity of 550,000 tons per
year of Po05. The proposed Agrico SPCW will have a capacity of approxi-

mately 625,000 tons per year of Pylg,

LN
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Furthermore, Agrico has received no complaints of damage to cattle,
citrus or other crops as a result of fluoride emissions from their
existing facility. This is significant since the point source fluoride
emissions from the entire chemical complex was approximately 60 tons

pef year through mid-1977. Under conditions of the proposed expansion
the allowable emissions will decrease to approximately 40 tons per year
and emissions from the pond will increase about five tons per year., The
net result will be a significant reduction in fluoride emissions from

the SPCW,

Since Agrico has received no complaints and noted rno fluoride damage in
the past, it is doubtful that environmental problems will result from

future operations of the SPCW since fluoride emissions are being reduced.

2.4 Conclusion

The results of all air quality modeling have been summarized in Table 2-1.
These data show that the expansion proposed by Agrico will not threaten
particulate matter or sulfur dioxide air quality standards. Neither

will the expansion threaten Class 11 PSD increments, significantly impact
non-attainment areas for sulfur dioxide or particulate matter nor signi-

ficantly impact Class [ areas.
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TRELE 221
SUMMARY OF AIR QUALITY ANALYSISIT)
AGRICO CHEMICAL COMPANY
" POLK COUXTY, FLORIDA

Air Quelity

Nor-Attainmen

With New PSD . Irnart Area
. & Existing Class 11 Caiculated Fraction Calculated
“oilutant/ Fla. AEDS Baseline Sources Increment Increment Increment Impact
Tire {ug/m3) (ug/m3) {ua/m3) {ua/m3) {ua/m3) Consumed (ug/m3)
Chnnyzl (2) 60
¢4 -Hour (3) 150 107 105 37 6 17.6% <
S _
frnug! 60 15 16 20 4 20.0% <
2l-Hour 260 100 143 9] 42 46.1¢ <1
3-Hour 1300 285 390 512 105 20.5% <1

U Gnly the

for more

maximum impacts or pollutants levels are summarized in this Table.
detailed information.

hot celculeted since annual impact is not cignificant.

i Lalcuiateg concentrations include 60 ua/m> backaround.

See Figures and Table following



TABLE 2-2

DEFINITION GF SIGNIFICANT AIR QUALITY IMPACT

Signiricant Impacts are
Pollutant/ fmpacts Exceeding:
Time (ua/m3)

Particulate Matter

Annual : ‘ ' ]

24-Hour 5
502

Annual ]

24-Hour 5

3-Hour 25

Sty POAIA £
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TABLE 2-3

AIR GUALTTY IMPACT ANALYSIS
OF PARTICULATE MATTER EMISSIONS
AGRICO CHEMICAL COMPANY
POLK COUNTY, FLORIDA

____Receptor :

Max,Conc. UTM East UTHM North Model Run
Case (ug/m3) - (km) {km) Number
24-Hr (Total Concentrations[t] include 60 ug/m3 TSP background.
TSP New Source [ns] impact is incremental impact only)
It 109 408 9 3071.4 10
Ins b 408.9 3071.6 A
2t 104 408.3 3070.8 12
2ns 5 408.3 3070.8 12
3t 103 4075 3069.8 13
3ns 3 407.5 3069.8 13

17
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TABLE 2-4

ATR QUALTTY IMPACT ANALYSIS

OF SULFUR DIOXIDE EMISSIONS
AGRICO CHEMICAL COMPANY

POLK COUNTY, FLORIDA

Receptor
Max.Conc, UTM East UTM North Model Run
Case {ug/m3) (km) {km) Number
24-Hr
SO0y (Background = Q)
1t 153 409 .3 3071.3 : 20
tns 42 409 .4 3077 .4 21
2t 98 408.6 3070.6 22
2ns 29 408.6 3070.7 23
3t 117 407 .6 3069.4 24
3ns 25 407 .6 3068.8 25
3-Hr
S0z {Background = 0)
1t ' 360 408.4 3071.4 30
Ins 105 408.6 3071.4 K3
2t 274 408.5 3070.7 32
2ns 80 408.5 3070.8 33
3t 256 407 .5 3076G.2 34
3ns : 72 407.6 3070.3 35
Annual
502 (Background = Q)
Tt 19 406.0 3071.0 160+101
i 15 406.0 3071.0 100
Tns 4 406.0 3071.0 100
t = Ground level conéentration resulting from existing, new and
proposed sources.
bl = Ground Tevel concentrations resulting from existing sources
{Pre 1/6/75).
ns = Inpact of new and proposed sources.

stotEs gLz
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3.0 SECONDARY IMPACTS
3.1 Introduction
A qualitative evaluation of the proposed expansion on soils, vegetation,

visibility and commercial growth in the area has been prepared.

3.2 particulate Matter and Sulfur Dioxide

Air quality modeling has demonstrated that particualte matter and sulfur
dioxide levels after the proposed expansion will be well below the
national secondary air quality standards. Since these standards were
promulgated t6 protect welfare related values, it is projected that the
proposed expansion will not adversely impact soi]s,'vegetation and

visibility in the surrounding area.

3.3 Nitrogen Oxides

Since nitrogen oxide emissions from the proposed sources are only five
percent of the sulfur dioxide emissions and since the annual average
sulfur dioxide impact of the proposed sources is only four micrograms
pér cubic meter, the ambient nitfogen oxides concentration reSUTting
from emissions from the proposed sources will be approximately five
percent of four micrograms per cubic meter or 0.2 micrograms per cubic

meter. At this level no secondary impact is'anticipated.

3.4 Fluorides
The fluoride emissions from the proposed modification are not expected
to Create any adverse secondary impacts. An Environmental Impact Statement

recently submitted fui @ phosphaie fertilizer compiex in north Florida
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(Environmental Impact Statement, Occidental Chemical Company Swift Creek

Chemical Complex, Hamilton County, Florida, US EPA, Region IV, Atlanta,
Georgia, July 1978) includes a section on the environmental impact of
Ffluoride emissions. In this document it s;ates that no significant

fmpact to cattle, agricultural crops or timber was established

— e T mem .

Property for several miles in all directions from Agrico is owned by
phosphate interests. The closest non-phosphate company owned property

on which there is a fluoride sensitive recéptor; citrus, is located four
kilometers southeast of Agrico. Agrico has not received =~ =~

any complaints from the grove owner related to emissions from the chemical
complex or cooling ponds. This is significant since the point source
fluoride emissions rate from the entire chemical complex prior to the

program of replacing older plants with latest technology (mid-1977) was

about 60 tons per year.

Under the conditions of the proposed expansion the fluoride emiss{on rate
from all point sources fn the SPCW will decrease to approximately 40 tons
per year, Since there will be an overall reduétion in fluoride emissions
from point sources and since the emissions from the ponds will increase
only slightly (approximately five tons per year) it is doubtful that

any fluoride related impacts will be observed in the future,

s tes R anoER
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