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1.0 INTRODUCTION

The objectives of the atmospheric deposition data collection and analysis for this project are to
determine the proportions of the total nitrogen and phosphorus loadings to the bay resulting from
direct deposition to the surface of the bay, and to provide data for use in estimations of watershed
loadings to the bay which result from atmospheric deposition. The results of this study will assist
the Tampa Bay Estuary Program (TBEP) in apportioning nitrogen load reduction responsibilities
among bay-area municipalities and counties, a process delineated in the TBEP Comprehensive
Conservation and Management Plan. This report serves as an interim data reporting mechanism,
and covers the period August 1996 through July 1998, the first two years of the sampling effort.

Nitrogen and phosphorus loading estimates to Tampa Bay due to atmospheric deposition were
determined as part of the total estimated loadings to the bay for 1985-1991 (Zarbock et al., 1994).
Wet deposition was estimated utilizing precipitation and nutrient concentration data collected at the
National Atmospheric Deposition Program site at Verna Wellfield, and dry deposition estimates
were determined by multiplying wetfall estimates by a regionally-derived ratio determined by the
Florida Acid Deposition Study. These estimates determined that atmospheric deposition directly
to the bay’s surface may provide about 29% of the total nitrogen load and about 31% of the total
phosphorus load to the bay.

Given the relative importance of these loads in comparison to the total nutrient loads to the bay, it
was determined that more accurate estimates of atmospheric deposition of nitrogen and phosphorus
to the bay’s surface were necessary. The TBEP, Hillsborough, Pinellas, and Manatee counties, and
the Florida Department of Environmental Protection asked that the bay be included as an EPA Great
Waters Program. The Tampa Bay Atmospheric Deposition Study (TBADS), after approval by the
EPA Great Waters Program, was begun in the spring of 1995, and resulted in data collection
beginning in August 1996, and continuing through the present, with plans for sampling through
1999. A list of advisorsto TBADS is shown in Appendix A. The issues determined to be addressed
by the TBADS were

- estimation of the extent of water quality impacts from atmospheric
deposition directly to the surface of the bay and that due to stormwater
runoff, and

. identification of sources of atmospheric nitrogen and toxic materials

deposited to the bay and its watershed.

To determine the estimates of atmospheric nitrogen and phosphorus deposition to the bay,
participants in the TBADS recommended a site on the eastern end of the Gandy Bridge, which was
approved by the NOAA/Great Waters participants, at which samples are collected. Data collected
from this site, in concert with meteorological data collected at a mid-bay site, were analyzed to
derive the amount of nitrogen and phosphorus being directly deposited to the bay surface. These
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data have also been utilized to estimate contributions of atmospheric deposition to stormwater
nutrient loadings to the bay, as part of another study.

20 METHODS

Data collection at the Gandy site and the meteorological station (Figure 1) commenced in August
1996, with the first measurements of atmospheric nitrogen species concentrations and
meteorological data on August 7, 1996. Collection of wet deposition data began on August 13,
1996.

To determine the wet deposition of nutrient species to the surface of the bay, the concentrations of
nitrogen and phosphorus species, as well as sulfate and chlorine, are determined, and the total mass
flux to the bay due to wetfall is calculated as the product of the chemical concentration in the
rainfall, the rainfall depth, and the surface area of the bay. Determination of dry deposition is not
such a straightforward calculation. For dry deposition, concentrations of various nitrogen species
in the atmosphere above the bay are determined, and deposition velocities for the various nitrogen
components to the bay are determined utilizing a buoy model developed by NOAA. The NOAA
model uses as input meteorological data collected near the intensive deposition sampling site.

Wet deposition sampling is done following the protocols developed by the National Atmospheric
Deposition Program (NADP) Atmospheric Integrated Research Monitoring Network
(NADP/AIRMOoN). The primary responsibility of the site operator, the Environmental Protection
Commission of Hillsborough County (EPC), is to collect and submit wet deposition samples to the
Central Analytical Laboratory (CAL). Clean buckets are shipped by CAL to the site operator. The
sample bucket is removed if:

1) precipitation is measured by the rain gauge or
2) the lid of the collector was open for more than one hour, or six or more shorter lid
openings occurred regardless of whether any precipitation was measured.

If a sample bucket is removed, it is transported to EPC. There, the bucket with the rain water inside
is weighed on a top loading balance. If there is a least 10 ml of rain water volume, the pH is
measured and the sample is transferred from the bucket to a sample bottle for shipment to CAL
along with any used buckets and lids. CAL provides results for ammonium, chloride, sulfate,
potassium, magnesium, specific conductance, orthophosphate, nitrate, sodium, calcium, and pH.
Rainfall amount is measured by both a Belfort rain gauge, which documents approximate rainfall
and the times that the wet bucket opens, and a National Weather Service rain gauge. The NWSrain
gauge provides a more accurate daily rainfall amount.

The dry deposition sampler consists of a special sampling box with a dual flow-through system
consisting of a series of annular denuders (to scrub gaseous nitrate and ammonia with denuders
internally treated with Na,CO, and citric acid coatings) and a two-stage filter containing a nylon
filter. Air flow is maintained by an electric pump. Chemically treated (and sealed) annular denuders

-
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are shipped to the site operator by a contract laboratory, QST Environmental (which acquired
Environmental Scienceand Engineering, Inc., which initially analyzed the samples). The filter pack
assembly is also prepared at QST Environmental and shipped sealed to EPC.

The atmosphericconcentrationsampler is operated for a 24-hour period every sixth day. Following
each sampling period, the annular denuders and filter pack are removed from the sampling box and
sent to QST Environmental for analysis. The samples are analyzed for gaseous and particulate
nitrate, sulfate, and ammonia.

The meteorological site in Tampa Bay provides data for input to a bulk exchange model, the Buoy
Model, developed by Dr. Richard Valiguraat NOAA’s Air Resources Laboratory (Valigura, 1995).
Dr. Valigura modified the Buoy Model for Tampa Bay to calculate the air/water transfer rate of
hydroscopic compounds (e.g., HNO,, NH,, and SO,) for which transfer can be considered one
dimensional (i.e., downwards), and the transfer rate of particulates from 1-2 um in diameter.

Model output of a heat transfer coefficient enables the calculation of a hydroscopic compound
deposition velocity as follows:

Vig= (D)),

where: V, , = hydroscopic compound deposition velocity,
Dh = heat transfer coefficient,
and U =windvelocity.

Here, the surface concentration of the hydroscopic compound is assumed to be zero, and the
deposition velocity is the inverse of the aerodynamic resistance for the hydroscopic compound. It
is also assumed that the aerodynamic resistance for hydroscopic compound exchange across the air-
water interface is equivalent to the aerodynamic resistance of air-water exchange of sensible heat.

The model also calculates a particulate deposition velocity as follows:
Vpd = V(U (VDP*USTARG)+RA),
where: V ,  =particulate deposition velocity,
vDP =0.002 if ZLNEW >= 0
=0.01if ZLNEW <0
with  ZLNEW= dimensionless stability parameter,
USTARG = friction velocity,

and RA  =U2/USTARG?
with U2=(wind speed) - (friction velocity).
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Meteorological data are averaged over 30-minute intervals, from data collected every second. The
relevant physical parameters used by the Buoy Model are wind speed, air temperature, water
temperature, and relative humidity.

For calculation of the dry deposition of nitrogen to the bay, the measured concentrations taken every
six days are allowed to represent the concentrationson the day of sampling, and on the previous 2.5
days and the following 2.5 days. The concentrations of the various nitrogen species in the
atmosphere are then multiplied by the appropriate deposition velocity, the surface area of the bay,
and the time period over which the deposition velocity is calculated, to determine the total flux of
each nutrient species to the bay.

The sum of the wet mass flux and the dry mass flux of the nitrogen species to the bay represents the
deposition of nitrogen due only to those nitrogen species converted by the annular denuders to
nitrate and ammonium, in addition to the particulate forms of nitrogen collected by the nylon filter
pack and the nitrate and ammonium from the wet deposition. Similarly, the phosphorus mass flux
to the bay is only represented by the orthophosphate as collected by the wet deposition sampling.
Chlorine and sulfate mass fluxes to the bay are also only represented by the wet deposition of these
two chemicals.
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Monitoring Site

Figure 1. Locations of the Gandy Intensive Monitoring Site and the Meteorological Site.
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3.0 RESULTS

Nitrogen, Phosphorus, Sulfate, and Chlorine Wet Deposition

Rainfall data collected at the Gandy site are shown in Figure 2 for August 1996through July 1998.
The associated concentration of nitrogen for each rainfall event is shown in Figure 3, for phosphorus
in Figure 4, for sulfate in Figure 5, and for chlorine in Figure 6. The deposition of nitrogen for each
rainfall event, calculated from nitrogen concentrationin the rainfall samples, is shown in Figure 7,
that for phosphorus in Figure 8, that for sulfate in Figure 9, and that for chlorine in Figure 10.

The relationship between rainfall and wet nitrogen deposition is shown graphically in Figure 11.
This relationship is linearly fit with a line by the equation

N-flux (mg/m?) = Rainfall (m) x 1.29+ 258.4,
with a coefficient of determination (r?) of 0.45.

The relationship between rainfall and wet phosphorus deposition, as displayed in Figure 12, is not
as clearly defined as that between rainfall and nitrogen, with a coefficient of determination of only
0.01. Figures 13and 14 display the relationships between wet sulfate deposition and precipitation
and wet chlorine deposition and precipitation, respectively. The relationship between sulfate
depositionand rainfall has a coefficient of determination of 0.54, with a linear fit described by the
equation

SO,-flux (mg/m?) = Rainfall (m) x 116.6+ 1590.4.

The relationshipbetween chlorine depositionand rainfall has a coefficient of determination of 0.24.
Those constituents of rainfall with deposition most closely related to rainfall amounts are nitrogen
and sulfate.

The concentration of nitrogen, as determined by summing the nitrate-nitrogen and the ammonium-
nitrogen, is related to the amount of rainfall as shown in Figure 15. Here, it is seen that lower
rainfall amounts contain greater concentrations of nitrogen than do higher rainfall amounts. This
may be due to a “first flush” effect, in which initial rainfall during an event contains greater
concentrations of nitrogen than does rainfall later in the event.
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Figure 2. Rainfall (m/event) at Gandy Site from analyzed samples.
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Figure 3. Nitrogen concentration (mg/L) at Gandy Site from analyzed samples.

9.

o -
5
4.
o
o
€ 3
z‘
2
o .l ..' - -
1 -.. L -» 'w. - - * te -
- .'.: - - = - :. -‘.'.; . :.‘.‘...~.'. .0' . :.
o S.g4° * " -, » . . e . .' _r.‘..'ol
ORI TR R T coml e RO R RO L LR BN - S BB
o _Sample Date = _




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

0.20| - L _ T
0.18
0.16
0.14- 2
g 042
: E’ i
E o0.10 i «
a . .
0.08| .
0.06| * .
1. 0.04 ) 2
0.02] _ * A T .,
0.00- Re ot ,_-_. L. '-1 c SopBlL Y o e ;-li:l:}'!'_: . 3
Wﬁ“”ﬁ“‘@% o Wt w“1WM»ﬁ£5W@W¢ Wnﬂhﬁ*ﬁ#““ﬂ‘@md\w@p@»ﬁ*
o ) o Sample Date - L B

Figurc 4. Phosphorus concentration (mg/L) at Gandy Site from analyzed samples.
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Figure 5.

Sulfate concentration (mg/L) at Gandy Site from anakyzed samples.
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Figure 6. Chlorine concentration (mg/L) at Gandy Site from analyzed samples.
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Aimospheric Deposition Contributions 1o Nitrogen and Phosphorus Loadings in Tampa Bay

40
E -
[ 5
D
a 30
E H [ ]
= . o
£
=
2 20 . - - .
3
(=% - .
8 - - - -
Z - - - * ¢ - ©
-.5 10 . : - ) . . .
= .. . . .
- @ - > LY -
..:‘..'. .;-. : L] - - -

Oﬁ‘. - ‘e . .

000 ©0O1 002 003 004 005 0068 007 0.08
- e Rainfall, m/event L
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Figure 12. Relationship between wet phosphorus deposition and rainfall at Gandy Site.
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Wet deposition totals for each month, from August 1996 through July 1998, are shown in Table 1
for nitrogen, phosphorus, chlorine, and sulfate. For the first year of data, from August 1996through
July 1997, the total wet deposition of nitrogen was 340.2 mg/m?, total wet deposition of phosphorus
was 4.91 mg/m?, total wet deposition of sulfate was 1,964.7 mg/m?, and total wet deposition of
chlorine was 2,371.6 mg/m?. For the second year of data, from August 1997 through July 1998,the
total wet deposition of nitrogen was 419.3 mg/m?, total wet deposition of phosphorus was 6.83
mg/m2,total wet deposition of sulfate was 2,453.4 mg/m?, and total wet deposition of chlorine was
2,142.3 mgh?.  Over the two-year period, wet deposition of nitrogen averaged 379.8 mg/m?/yr, wet
deposition of phosphorus averaged 5.87 mg/m?, wet deposition of sulfate averaged 2,209.1 mg/m?,
and wet deposition of chlorine averaged 2,257.0 mgi?.  As can be seen from the data presented in
Table 1, variability within the same month from year to year may be high, as may be expected given
the variability in rainfall for the same months. It should be noted that the month of maximum wet
nitrogen deposition, July 1997, is not the same as that for maximum wet phosphorus deposition,
September 1997. It is also important to note that approximately 59% of the first year’s total wet
nitrogen deposition occurred in April and July, while approximately 33% of the second year’s total
wet nitrogen deposition occurred in June and July.

Extrapolation of the total direct wet nitrogen and phosphorus deposition to Tampa Bay, with a

surface area of approximately 1x10° m?, leads to approximately 3.8x10° kg N being deposited

directly to the bay surface annually for August 1996through July 1998, and approximately 5.9x103
kg P annually. An estimate of annual total atmospheric deposition of nitrogen (sum of wet and dry)
for the period 1985-1991 (Zarbock et al., 1994) was 9.7x10° kg, or approximately 2.6 times the

annual average wet deposition of nitrogen calculated for August 1996 through July 1998. As

mentioned previously, the estimates for 1985-1991 utilized precipitation and nutrient concentration

data collected at the NADP site at Verna Wellfield, and dry deposition estimates were determined

by multiplying wetfall estimates by a regionally-derived ratio determined by the Florida Acid

Deposition Study.

21
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Table 1. Monthly wet deposition of nitrogen, phosphorus, sulfate, and chlorine.
Year Month | Wet N Deposition | Wet P Deposition Wet SO, Deposition Wet Cl Deposition
(mg/m*month) (mg/m*/month) (mg/m*/month) (mg/m?*/month)
1996 8 23.6 1.33 149.9 140.4
1996 9 13.5 0.05 100.2 202.6
1996 10 12.0 0.15 165.2 582.9
1996 11 7.3 0.12 39.7 83.2
1996 12 6.9 0.00 444 104.9
1997 1 49 0.09 29.0 82.5
1997 2 6.4 0.07 335 46.3
1997 3 11.7 0.21 75.0 59.7
1997 4 80.2 0.81 356.7 689.3
1997 5 20.0 0.72 106.8 46.9
1997 6 31.5 0.60 195.4 102.3
1997 7 122.2 0.76 668.9 230.6
1997 8 39.2 0.35 300.3 161.6
1997 9 39.5 2.87 192.6 104.2
1997 10 26.4 0.23 156.2 205.9
1997 11 9.4 0.04 62.7 35.8
1997 12 29.5 0.29 237.1 336.9
1998 1 24.7 0.65 164.5 185.6
1998 2 54.2 0.72 309.2 310.6
1998 3 327 0.20 159.4 160.2
1998 4 4.0 0.04 11.3 14.7
1998 5 20.8 0.22 72.0 393
1998 6 67.4 0.91 364.4 3254
1998 7 71.5 0.31 423.7 262.1
Annual Average 379.8 5.87 2,209.1 2,257.0

22
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Nitrogen Dry Deposition

Atmospheric concentrationsof nitrogen species were determined from data collected every six days
at the Gandy site from August 1996 through July 1998. Meteorologic data were collected for the
same time period, with missing meteorological data for periods during October 11-25, 1996, July
16 through August 11, 1997, August 24-25, 1997, September 24, 1997, November 20, 1997, and
December 24, 1997. The meteorological data, when input to the NOAA buoy model, determine
gaseous and particulate nitrogen deposition velocities, which are multiplied with particulate and
gaseous nitrogen concentrations to yield dry nitrogen deposition fluxes to the surface of the bay.
Nitrogen concentrations are shown in Figure 16 for the period from August 1996 to July 1998.

Dry deposition velocities are calculated for every 30 minutes for which meteorological data exist,
and multiplication of the deposition velocities with the atmospheric nitrogen concentrations over
the 6-day periods results in the daily total dry nitrogen deposition fluxes as shown in Figure 17,and
the monthly total dry nitrogen fluxes displayed in Figure 18.

Table 2 contains the monthly total dry nitrogen deposition for the August 1996 through July 1998
period. For the first year of data, collected from August 1996 through July 1997, the total dry
deposition of nitrogen was 342 mg/m?, and for the second year, from August 1997 through July
1998, the total dry deposition of nitrogen was 419 mg/m?2. It should be noted that the month of
maximum dry nitrogen deposition, October 1997,accounted for approximately 22% of the total dry
nitrogen deposition for August 1997-July 1998, and the next highest deposition of approximately
16% of the total for the same period occurred in September 1997. The average annual dry
deposition of nitrogen for the two-year period was 381 mg/m?.

Extrapolation of the total direct dry nitrogen deposition to the surface of Tampa Bay, containing
approximately 1x10° m2, leads to approximately 3.8x10° kg N/year. An estimate of annual total
atmospheric deposition of nitrogen (sum of wet and dry) for the period 1985-1991 (Zarbock et al.,
1994) was 9.7x10°kg, or approximately 2.6 times the annual dry deposition calculated for the
August 1996-July 1998 period. As mentioned previously, the estimates for 1985-1991 utilized
precipitation and nutrient concentration data collected at the National Atmospheric Deposition
Program site at Verna Wellfield, and dry deposition estimates were determined by multiplying

wetfall estimates by a regionally-derived ratio determined by the Florida Acid Deposition Study.

To preliminarily determine if any relationship existed between atmospheric concentrations of
nitrogen species and possible sources of atmospheric nitrogen, the meteorological data over the
period of sampling were examined to determine wind directions over the sampling period. Wind
direction is one of the variables collected at the meteorological station. For this analysis, wind
directions were constrained to fall into one of four quadrants, with each quadrant containing 90° of
the compass, and atmospheric nitrogen concentrations as determined by the denuder were assigned
to quadrants based on wind direction over the period of time for which the concentrations were
applied. The results of this rough analysis are given below in Table 3. For particulate nitrogen as
collected on the nylon filter, the greatest atmospheric concentrations were found when the wind
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Figure 16. Gaseous and particulate nitrogen concentrations (mg/m’) at Gandy Site.
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Figure 17. Daily total dry nitrogen deposition fluxes (mg/m’) from data collected at Gandy Site and Meteorological Site.
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Figure 18. Monthly total dry nitrogen deposition fluxes (mg/m’) from data collected at Gandy Site and Meteorological Site.
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Table 2. Monthly dry deposition of nitrogen.
Year Month Dry Gaseous N Dry Particulate N Total Dry N
Deposition Deposition Deposition
(mg/m*/month) (mg/m*/month) {mg/m’/month)
1996 B 345 0.96 354
1996 9 36 1.25 3438
1996 10 13.9 0.50 14.5°
1996 1l 50.0 1.35 51.4
1996 12 36.0 1.23 372
1997 l 245 .51 26.1
1997 2 21.0 .01 220
1997 3 229 205 249
1997 4 221 2.02 241
1997 s 216 2.63 24.2
1997 [ 3l.6 .79 334
1997 7 12.6 1.37 14.0¢
1997 3 8.3 0.47 B.8¢
1997 9 389 207 41.0¢
1997 10 821 9.28 913
1997 11 6l.4 7.27 68.7°
1597 12 225 1.16 2378
1598 ] 236 0.99 246
1998 2 14.0 1.94 16.0
1998 3 19.8 1.03 208
1998 4 288 4.36 332
1993 3 285 5.66 342
1998 ] 272 439 315
1998 7 239 1.60 255

a - Missing August 1 9:00 - August 9 10:30, 1996
b - Missing October 11 15:00 - October 25 10:00, 1996
¢ - Missing July 16 12:3G - July 31 23:30, 1997

d - Missing August 1 0:00 - August {1 14:00, August 24 8:30 - August 25 3:00, 1997

e - Migsing September 24 0:00 - 23:30, 1997
f - Missing November 20 0:00 - 23.30, 1997
g - Missing December 24 0:00 - 23:30, 1997
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direction was from the northwest. In contrast, for gaseous nitrate-nitrogen as collected on the
carbonate denuder, highest concentrations were found when winds were from the southeast
quadrant, and highest concentrations of ammonium-nitrogen as collected on the citric acid denuder
were found when winds were from the northeast quadrant. The differences between the highest
concentrations and the lowest for each form of nitrogen, by quadrant, were not large, with maximum
differences of 38% for gaseous ammonium-nitrogen, 35% for particulate ammonium-nitrogen, 25%
for gaseous nitrate-nitrogen, and only 11% for the particulate nitrate-nitrogen.

The location of the Gandy site for data collection was determined as the site most likely to be
unimpacted by any plumes associated with the urban area to the east of the site, including areas
involved in fertilizer handling associated with shipping. The small variability in nitrogen species
concentrations associated with wind direction supports the idea that the intensive site is not in an
area impacted by atmospheric plumes of pollutants preferentially from any one direction. The
greatest concentrations of gaseous nitrate-nitrogen are found in association with winds from the
southeast and northwest quadrants, and highest gaseous ammonium-nitrogen concentrations are
associated with winds from the northeast quadrant, but greatest particulate nitrate-nitrogen and
ammonium-nitrogenconcentrations are found when the winds are from the northwest. These data
seem to support the hypothesisthat the Gandy intensive site is relatively unaffected by atmospheric
pollutant plumes preferentially from any one direction.

Table 3. Mean atmospheric concentrations of nitrogen species in relation to wind
direction.
Quadrant NO,-N, ug/m’ NH,N, pg/m’ NO;-N, pg/m’ NH,N, pg/m’
(Particulate) (Particulate) (Gaseous) (Gaseous)
North-East 0.19 0.56 0.25 1.50
South-East 0.17 0.59 0.27 1.38
South-West 0.17 0.57 0.22 1.09
North-West 0.19 0.74 0.27 1.15

Total Nitrogen Deposition

The total nitrogen reaching the surface of Tampa Bay due to atmospheric deposition is the sum of
the wet and dry nitrogen fluxes. Table 4 shows the wet, dry,and total nitrogen deposition for each
month from August 1996 through July 1998, as well as the ratio of dry to wet deposition. For
August 1996 through July 1997, total nitrogen deposition to the surface of the bay was
approximately 682 mg/m?, with some of the dry deposition missing as noted before. For the second
full year of data, August 1997 through July 1998, total nitrogen deposition to the bay’s surface was
approximately 839 mg/n?.  Given the average annual total nitrogen deposition of approximately 760
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mg/m?, approximately 7.6x10°kg N was deposited directly to the bay surface, or approximately 78%
of the previous estimate for 1985-1991 (Zarbock et al., 1994).

The ratio of dry to wet deposition used for estimatingtotal atmospheric deposition of nitrogen to the
surface of the bay for the 1985-1991 time period (Zarbock et al., 1994) was 2.04:1. From the
results of this study after the first two years, this ratio is approximately 1:1. However, given the
missing dry deposition data as previously described, this estimate may be low. Still, the proportions
of nitrogen depositiondue to dry and wet fluxes for the August 1996 - July 1998 time period appear
to be more nearly equal than previously estimated (Zarbock et al., 1994).

A comparison of nitrate and ammonium concentrations and wet deposition fluxes at the Gandy Site
for the sampling period to concentrations and wet deposition fluxes measured at NADP sites in
Florida over 1990-1996 is shown in Tables 5 and 6 below, compiled from information obtained from
NADP electronically. The Bradford Forest site is in northeastern Florida, the Quincy site is in
northwestern Florida, the Verna Wellfield site is in west-central Florida, the Kennedy site is at the
Kennedy Space Center in the east-central part of the state, and the Everglades site is in south
Florida.

Concentrations of ammonium in rainfall at the Tampa Bay site from the August 1996 through July
1998 sampling period (Table 5) are in the middle to high range of values found at other NADP sites
in Florida during the dry season (November-May), but are at the high portion of the statewide
measurements during the remainder of the year. The precipitation-weighted mean annual
ammonium concentrationat the Tampa Bay site of 0.20mg/L is one-third greater than the maximum
annual precipitation-weighted mean ammonium concentration at the other NADP sites in Florida,
which range from 0.12to 0.15 mg/L. A similar pattern is seen in nitrate concentrations, with the
precipitation-weighted mean annual concentration at the Tampa Bay site of 0.88 mg/L being 1.06
times greater than the maximum annual precipitation-weighted mean nitrate concentration at the
other NADP sites in Florida, which range from 0.60to 0.83 mg/L.

Wet deposition of ammonium and nitrate (Table 6) in Tampa Bay has a variable relationship with
deposition at the other Florida sites, with about twice as much ammonium and nitrate deposited in
February than for the 1990-1996 February average for any other site. Annual average ammonium
deposition at the Gandy site is 1.05times that at the VVernal Well Field site, whereas annual average
nitrate deposition at the Gandy site is approximately three-fourthsthat at the Vernal Well Field site.
The comparison between the Florida NADP sites for 1990-1996 and the Tampa Bay site for August
1996-July 1998 is preliminary at best, with the relatively short time period of the Gandy Site
measurements making relationships only tentative. As more data become available from NADP,
additional comparisons will be made between the wet nutrient fluxes at the Gandy site and those at
the Verna Wellfield NADRP site.
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Table 4. Monthly wet, dry, and total deposition of nitrogen.
Year | Month Wet N Dry N Dry/Wet Ratio Total N
Deposition Deposition Deposition
(mg/m?/month) | (mg/m?/month)? (mg/m?/month)
1996 8 236 | 35.4 1.50 50.0
1996 | 9 | 135 | 3438 | 256 48.3
1996 | 10 | 120 | 145 | 121 265
| 1006 | 11 | 73 | 51.4 | 7.04 58.7
| 1006 | 12 | 6.9 | 372 | 5.39 a1l
1997 1 49 26.1 5.33 31.0
1997 2 6.4 22.0 3.44 28.4
1997 3 11.7 24.9 2.13 36.6
1997 4 80.2 24.1 0.30 104.3
1997 5 20.0 24.2 1.21 442
1997 6 315 33.4 1.06 64.9
1997 7 122.2 14.0 0.11 136.2
1997 8 39.2 8.8 0.22 48.0
1997 9 39.5 41.0 1.04 805
1997 10 26.4 91.3 3.46 117.7
| 1997 | 11 | 9.4 | 68.7 | 731 78.1
{ 1907 | 12 | 295 | 237 | 0.80 532
[ 1998 | 1 | 24.7 | 24.6 | 1.00 493
| 1908 | 2 | 54.2 I 16.0 I 0.30 702
[ 1998 | 3 327 | 208 | 063 £35
1998 4 4.0 33.2 8.3 372
1998 5 208 342 1.64 55 0
1998 6 67.4 315 0.47 08.9
| 1908 | 7 | 715 255 I 0.36 97.0

a - Missing data listed for Table 2 previously.
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Table 5. Concentrations (mg/L) of nitrate and ammonium in wet deposition at Gandy
site and Florida NADP sites*

Concentration Bradford Kennedy Everglades Quincy Verna Well | Tampa Bay
(mg/L) Forest Field

Month NH, | NO, |NH, [NO, |NH, | NO; |NH, | NO, | NH, [ NO, | NH, [ NO,

1 0| 042|007 | 060 | 023 | 041 | 0.07 | 044 | 0.12 | 046 | 0.12 | 0.46

2 011 | 053]012)] 061} 0.15] 062 | 009 | 043 |0.10 | 0.48 | 0.18 | 0.60

014 | 071 ] 020| 079 | 027 059 | 0.13 | 049 | 0.16 | 0.64 | 0.18 | 0.57

4 019 | 089 ) 014 | 081 | 025 081 | 020] 0.74 | 0.20 | 0.84 | 0.37 | 0.85

5 0.29 1.18 | 0.37 127 1 0.14 | 044 | 0.19 | 090 | 0.42 § 2.08 | 0.39 | 1.32

6 0.11 1.01 | 010 | 0.89 ] 0.09) 062 0.14 { 092 | 0.16 | 0.91 | 0.38 | 1.73

7 0.08 1.04 | 0.09 129 | 0.06 | 080 | 0.13 | 096 | 0.09 | 1.06 | 0.18 | 1.29

8 009 | 0881 0.11 1221009 | 073} 0.11 | 0.84 | 0.12 | 1.08 | 0.20 | 1.35

9 015 096|008} 074 | 007 | 049 | 008 | 0.62 | 0.09 | 0.70 | 0.18 | 0.95

10 003} 038 004 | 033 007| 044 | 0.06 | 0.37 | 0.07 | 0.51 | 0.13 | 0.40

11 009 | 088|036} 088 ]| 0.16 | 084 | 0.08 | 035 0.15{ 0.80 | 0.11 | 0.50

12 0.11 070 | 0.07 | 041 ] 0.09| 042] 0.14 | 0.76 | 0.08 | 0.44 | 0O.11 | 0.39

Annual Mean | 0.12 | 0.80 ] 0.15] 082} 0.14 | 060 | 0.12 | 0.65 | 0.15 | 0.83 | 0.20 | 0.88

* - From NADP electronic database, for 1990-1996 precipitation-weighted monthly means




Atmospheric Deposition Contributionsto Nitrogen and Phosphorus Loadings in Tampa Bay

Table 6. Wet deposition fluxes (kg/ha) of nitrate and ammonium at Gandy site and

Florida NADP sites*
Deposition Bradford Kennedy Everglades Quincy Verna Well Tampa Bay
(kg/ha) Forest Field
Month NH, | NO, |NH, | NO, |NH, | NO, | NH, | NO, |NH, | NO, |NH, | NO,
1 008 [ 043 | 005] 039 012 021013 ] 077 | 007 | 028 | 0.09 | 0.35
2 007 ] 033]1007| 039 007)]029] 009 | 041} 006 | 028|020 }0.66
3 0.19| 091028 1.10]| 015 034 | 023§ 087 ] 0.15} 061 |0.15 | 0.48
4 0.19 | 089 ] 009 | 051 ) 014 | 045 017 | 065 | 0.21 | 0.86 | 0.32 | 0.74
5 0.18 | 072} 025 0.83] 020 | 0.63 | 0.21 1.00 | 046 | 228 | 0.13 { 0.45
6 0.21 197 | 020 | 1.69 | 0.26 | 1.86 | 0.21 142 § 036 | 2.0510.28 | 1.25
7 0.12 | 1.53] 0.12 1.73 ] 0.10 | 1.26 | 022 | 1.57 | 0.17 1.95 | 0.40 | 2.92
8 014 137016 ) 185 )| 0.18 | 145 | 0.19 | 1.44 ] 027 | 247 |0.14 | 0.92
9 017 | 1.10] 0.14 | 1.28 | 0.13 | 091 | 0.11 | 0.80 | 0.13 1.09 | 0.14 | 0.71
10 0.04 | 051]1007f 053] 0.11}073]005]| 034 | 006 | 044 [0.13 | 040
11 004 | 039] 034 | 083 0.12) 062 005| 025| 006 | 0.30]0.05 [0.2]
12 007 | 044 ] 0.04| 022 002] 011 ] 0.12| 065 003 | 0.17 | 0.12 | 0.41
Annual 1.5| 1059] 1.81] 11.35 16| 8.86| 1.78 10.17| 2.03| 1278| 2.13 | 9.48
Total

* - From NADP electronic database, for 1990-1996 precipitation-weighted monthly means
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APPENDIX B

WET DEPOSITION DATA

BEGIND - Sample start date
ENDD - Sample recovery date
TIMEON - Sample start time

TIMEOFF - Sample end time
NWS PRECIP - NWS gauge precipitation, inches

S04 - S0, concentration in rain, mg/L
NO3 - NO, concentration in rain, mg/L
Cl - Cl concentration in rain, mg/L

NH4 - NH, concentration in rain, mg/L

PO4 - PO, concentration in rain, mg/L
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TBNEP Wet Deposition

NWS

precip. 804 HO3 cl WH4 FOa
BEGIND ENDD TIMEON TIMEJFF (im) fmg/L)  (mg/L) {mg/L) {mg/L) {mgiL)

13AUG96  19ALGES 1300 1300 0.83 4.3700 1.9700 7.3100 0.4400 0.1960
1948UG96 Z0AUGSS 1300 1300 Q.12 5.5200 1.6200 2.2800 Q0.39800 0.2390
20AUG96 24AUGSS 1300 1300 0.04 4.3400 2.8400 2.8600 0.4600 1.2900
24AUG96  27AUGSE 1300 1300 0.02 10, Q000 E. 5600 44,2800 0.3000 0.0400
27AUG98 (QZSEPYS 1300 1300 0.31 6.8200 3.3000 1.4300 0.2000 0.0000
QSSEPIS 10SEPIS 1300 1300 a.07 3.7500 0. 9400 0.8300 0,.1600 0.0180
108EP96  113EPSE 1300 1300 0.24 1.5200 0.7700 2. 1800 0.0800 0.0000
11SEP96 12SEPSS 1300 1300 0. 65 1.5800 0.5500 1,2400 0.0500 0.0000
125EPO96 17SEPEE 1300 1300 0.19 2.1600 0. 7500 2.1800 0.1800Q 0.0090
175EP96 193EPIS 1300 1300 0.02 2.0800 1.7000 4,3200 0.5600 0.0000
195EP96  215EPSE 1300 1300 g.20 1.6500 1.2900 {.6400 0.2100 Q.0000
215EP96 223EPSS 1300 1300 0.52 1.1900 0.2800 5.7800 0.0800 0.0000
228EPD6 23SEPOS 1300 1300 0.88 1.0180 0.3800 3.3800 0.0500 Q.0030
O10CT96  030CTas 1300 1300 0.18 41800 1.Q800 3.3700 0.26800 0.0700
Q30CTI6 0SQCToS 1300 1300 0.0 3.7100 1.3700 A.7100 0. 5000 0.0880
050CTS6 OQ8QCTIE 1300 1300 0.13 1.2600 Q.2800 2.6700 0.1200 Q.0000
080CT96 O070CT98 1300 1300 0.58 1.8908 Q,2300 0. 9500 0.1800 0.0080
Q70CT26 0BDCT9S 1300 1300 1.72 2.1500 Q.1500 12,3800 0.08600 0.0000
150CT96 18OCTIE 1300 1300 0.85 1.2500 0.4300 Q. 2800 0.1500 0.0030
02ZNOYOE  Q3NOVIES 1400 1400 0.08 2.0000 1.0300 a.2800 0.2000 0.0050
Q3NOYIE  0BNOVES 1400 1400 0.30 0.6300 Q.3700 1.0200 0.1200 0.0040
QENOVIE DSHOYISH 1400 1400 0.05 1.5100 Q.3400 5.4200 3.1400 Q. Q000
15NQVEE  22N0VEE 1400 1400 o.M 3.1400 1.6400 44,0300 0.1800 0.0090
22NOVIE 26HOVES 1400 1400 0.63 1.1100 G.3100 1.7200 0.1700 0.0080
26NOVOE QZDECS6 1400 1400 0.73 0.5800 Q.2100 1. 8000 0.0500 3,0110
Q20EC98  O7DECSS 1450 1400 o.M . . . 0.0800 0.Q000
Q70ECYE  OBDECHE 1400 1400 1,73 0.9700 Q.3200 2.3100 0.1000 0. 0000
08DECIE  15DECOE 1400 14010 0.02 3.5700 1.5000 G.8100 0.2300 Q.0080
05J4N97  10JANST 1400 1400 0.4 1.6600 Q.5300 6.0400 0.1800 Q. 0040
1OUANST  14JAND7 1400 1400 0.04 1.6400 1.5900 2.4400 0.1800 Q. 00350
21JANST  26JANST 1400 1400 0.35 1.1200 0.3800 t.9300 0.1300 Q.0270
Q4FEB97 Q9QFEBO7Y 1400 1400 0.09 2.0300 {.8100 2.75800 Q.2600 Q.3310
09FEBI7 11FEBRO7 1400 1415 0.05 3.7500 1.2400 1.4400 0.4400 Q. 0050
11FEBS? 15FEBSY 1415 1400 Q.49 1.1000 0. 4200 2.0800 Q.1900 0.9050
16FERG? 23FERG7 1400 1400 .13 a.1400 0.9600Q 3.7200 0.3900 0.0270
10MARS?  14MARST 1400 1400 0. 63 1.0900  0.6800 1.3950 0.2300 0.0380
20MARIT  21MARS7T 1400 1400 0.64 2.8300 0.6400 1.4500 01800 0.0000
21MARST  22MAR97 1400 1400 0.03 1.9500 1.2200 1.3700 0.0800 0.0000
28MARIT 30MARSY 1400 1400 0.02 . . . . .

A0MARS7  31MAROY 1400 1400 0.23 1.7200 0.5700 2.1300 0.2400 0.0160
04APRST7 O0SBAPRSY 1400 1300 0.57 2.9100 1,1300 3.5400 0.4300 0.0210
0BAPRS? 12APR97 1300 1300 0.29 0.6000 0.6500 1.8000 0.12300 0.0090
12APASY  15APR97 1300 1300 1.29 1.7200 J.8800 0.6700 0.2700 0.0070
21AFRST 24APR97 1300 1300 Q.61 2.5800 a.7500 9.2700 0.2400 J.0110
24APRST  Z2BAPRYY 1300 1300 2.15 3.0800 1.0300 6.2500 0.5300 0.0150

2BAPR9Y 2TAPRI7 1300 1300 0.53 0.5400 0.2800 1.1300 0.1200 0.0050
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TEBHEP Wet Depesition

NWS
precip. S04 NO3 cl NH4 PO4
BEGIND ENDD TIMEON TIMECFF {in} (ma/L] {mgiL) (mg/L} (mg/L) (mg/L}

27APRYT  28APR9Y 1300 1300 0.03 2.9200 2.8200 9.2700 0.6600 0.0630
2BAPRGY 29APR97 1300 1300 1.26 1.1300 0.5700 2.9200 0.3400 0. 0260
UBMAYST 12MAYSY 1300 1300 0. 81 4.4700 1.6300 0.9900 0.5500 0.0720
12MAYD7  13MAYS7 1300 1300 g.78 1.0000 0.2400 0.4200 2.0900 G.0000
24MAYDY  2OMAYST 1300 1300 0.2t 1.4300 D.2700 3.7800 0.2400 0.0130
2OMAYITY  JTMAYIY 1300 1300 a.0v S.7600 2.4100 1.7500 1.24400 0.611¢
O8JUNST 10JUNS7 1300 1300 G.09 £.9100 1.7300 4.8800 1.1200 0.1540
10JUNS?  14JUNSF 1300 1300 0.25 3.5700 1.0200 4. 1200 0.0900 0.0080
14JUNG?  16JUNDT 1300 1318 0.02 4.0800 1.8600 8.0800 0.3700 ¢.0180
22JUNS7  24JUNSY 1200 1300 0.863 3.7200 2.5600 1.3200 0.23500 0.0530
24JUNGT  25JUNSY 1300 1304 0.54 2.2400  0.§800 0.9500 0.1300 G. 0080
25JUNST  268JUNSY 1300 1300 0.14 5.8400 3.0100 2, 0400 Q.2600 0.GBBO
26JUNST7  27JUNDY 1300 1300 .22 4,2000  1.6600 1.4400 0.2200 0.0220
27JUNS7  02JULS? 1300 1300 0.12 1.0900  1.1200 1.3800 0.1400 0.0000
02JULET?  O03JULSY 1300 1300 .14 1.4400  1.2600 2.2300 0.0800 0.0000
04JULST7  O5JULST 1300 1300 o.21 4.7600  3.0500 0.7400 0.4200 0.o0110
05JULET  O&JUL9Y 1300 1300 1.59 2.8900  1.0000 0. 6400 0.1900 0. 0000
06JULST O7JUL9TY 1300 1300 0.58 1.5100  0.E600 1.3900 41100 0.0000
O7JULSY  11JUL9Y 1300 1300 0.09 5.2300  3.2500 §.5000 0.3100 0.0050
11JULET  12JUL97? 1300 1300 2.48 1.7800  1,3000 0.7700 0.19Q0 0.0080
12JUL97  15JULSY 1300 1300 0.80 5.3800 4.4E00 0.8800 0.3300 0.0320
18JULS7  f6JULSY 1300 13040 .12 6.0700  3.6500 1.4100 0. 2800 0.031¢
18JULE?  19JULST 1300 1300 .06 §.4100 4.2200 3.5000 0.2800 0.0190
18JULST  Z0JULDT 1300 1300 0.87 2.8100 1.0200 0.8E0D 0.2200 0.0000
20UL97  21JULey 1300 1200 0.56 1.2400  0.6400 1.6700 0.0800 0.0000
21JUL9T  229UL87 1300 1300 0.36 2.4100 1.2200 0.310¢0 0.0900 0.0150
22JUL97  2]JULST 1300 1300 0.40 4.6100 4.1600 1.1200 0.4500 0.0%10
23JUL9?  25JULST 1300 1300 0.35 3.8900 1. 5000 1.7200 0.2500 0.0100
25JUL97  28JULSY 1300 1300 0.01 4.5700  3.0100 2,8000 0.3200 0.0320
31JULS?  0ZAUGIY 1300 1300 0.09 2.5500 1.5100 1.8000 0. 1100 0.0030
Q2AUGIT7 O3AUGRT 1300 1300 0.18 1.5000 0.5300 2.7500 0.0400 0.0000
O3AUGST  DAAUGET 1300 1300 0.45 1.4100  Q.8500 1.6700 C. 1000 0.0000
04AUGS7  05AUGS? 13200 1300 Q.18 1.3200  1.0200 3.2200 0.1000 0.0000
05ALGS7  08AUGST 1300 1300 1.0 G.%200 Q.7100 1.2500 0.1500 0.0000
0GAUGEST 0BAUGHY 1300 1300 0.20 2.0700 0.9100 0.6100 0.0900 0.0000
0BAUGOT 12AUGA7 1300 1200 0.03 7.2100  3.9500 2.5600 0. 4400 0. 0660
12AUG97  17ALGAT 1300 1300 1.71 4.6600  1.2000 2.9800 0.2000 G.0210
17AUGEY  18AUGI7 1300 1300 0.02 6.3600 4.E800 2.0400 9.2700 0.1710
1BAUGAT 22AUGI7 1300 1300 0.27 1.63900 1.4800 4.0800 0.1000 0.0000
29AUGA7  OQ2SEPST7 1300 1300 0.14 3.9400 1.4400 1.5000 0.3700 0.0150
Q2SEPSY  D45EFS7 1300 1300 2.02 5.4600 1.5100 1.8300 0.3100 0.0080
10SEPRY  14SEF9Y 1300 1340 0.24 3.6100 1. 8000 0.8000 0.3600 0.1350
143EP97Y 1ESEPDY 1300 1300 .01 . . . 0.9700 0.4420
165EP97 1BSEPI7 1300 1300 0.63 5.9200 3.5700 2.1600 0. 6000 0.4500
18SEP97 215EP37 1300 1300 o.M 18.3600 18.0000 1.9900 2.4700 0.26850
218EP9T  243EPIY 1300 1300 0.58 2.9100  1.3700 1. 4600 0.4300 0.0440

245EP97 26SEP97 1300 1300 0.78 Q.5400  0.1800 0.8200 0.4300 0. 0000




Ammospheric Deposition Contributions to Nittogen and Phosphorus Loadings in Tampa Bay

TBMEF Wet Deposition

HWS

precip. 504 NOQ cl NH4 PO4
BEGIND ENCC  TIMEON TIMEOFF (in} (mg/L}  (mg/L) (ngiL) {mg/L) {mg/L)

ZFSEPIT  ZBSEPWT 1300 1300 0.77 0.5300 0.1200 1.2000 0.¢400 0.90000
285EPS7 020CT97 1300 1300 0.08 2.2000 2.5700 1. 4000 0.2600 0. 0820
140CTS?  170CTO7 1300 1300 .24 2.8700 2.,7000 2.1250 0.6200 0. 0665
170CTS?  18QCTOT 1300 1300 .20 3.3400  1.1100 2.1800 1.0000 0. 0560
180CTSY 1890CT97 1300 1300 G.24 1.8300  0.3500 1.2700 0.0600 0.0000
190CTSY 250797 1300 1200 Q.10 4.9600 2.7000 4,.1700 Q.3200 {. 0080
250CT97  2B0CTY9Y 1300 1400 2.00 0.9200 0.2100 1.8300 Q0.0400 0.0090
2BCCTIY  OINOVIY 1400 1400 1.88 1.0800  0.3200 1.4800 0.1000 0.0000
01HOVEY  O7NOVET 1400 1400 0.65 1.7700 1.24800 1.2100 0.1400 0.0040
O7NOVOT  13NCVa7? 1440 1400 0.1B 0.8500 0.4%00 0.9700 0.1100Q 0.0060
22NOV9T  23NOVIT 1400 1400 0,01 . . . . .
23NOV9T  29NCVST7 1400 1400 0.01 3.3800 2.1500 . 0.3500 0.0200
29NOY97  3J0NCVYSET7 1400 14040 d.45 1.6400  Q.2300 0. 6900 . 0500 0.0000
JONOVOT  OTDECS? 1400 1400 0.2% 1.9500 0.3000 0. 7400 0.1100 0. 0040
01DECS?  04DECHTY 1400 14900 1.20 1.0800  0.4000 1.4400 0.0800 0.0070
Q9DECST 10DECS? 1630 1400 .21 1.6800 0.7300 1.2400 0.1900 0.0080
11DECSY  12DECS7 1400 1400 0. 60 2.1200  0.4100 1.5600 Q.1000 0.0060
130EC9Y 14DECST 1400 1400 1.00 1.1800 0.1900 0.6800 0. 0400 0.00g0
140ECSY  150ECEY 1400 1400 0.02 1.7800  2.3200 2.96400 0.1200 0.0070
2ZDECYY 25DECHT 1400 1400 0.55 1.3400  Q.5400 2.6800 0.1200 0.0070
25DECSY  260ECH7 1400 1400 0.78 1.1800  0.5200 2.0000 0.1100 0.0070
26DECE?  27DECSHY 1400 1400 2.00 1.2800  0.2200Q 1.05Q0 0. 1400 0.0d050
270ECIY  28DECSHY 1400 1400 0.04 3.7500  1.0900 8.4300 0.3500 0.0600
2BOECY7 29DECS7 1400 1400 .04 3,5100 3.2000 3.8800 0.3000 0.0170
25DECATY  30DECTY 1400 1400 .09 7.8200 1.6700 43.9500 0.2700Q 0. 0000
06.JANIB OTJANOB 1400 1400 0.30 41500 2.7100 3.3500 0.3700 0.0620
O7JANSS  DBJAN9E 1400 1400 1.26 1.0100 0.2400 1.8800 Q.0800 0.0070
13JANSE  15JANSE 1490 1400 .07 1.4400 1.0600 3.4200 0.2500 ¢.0070
15JANSE  16JANSH 1400 1400 0.52 0.8850  0.3300 1.4300 £.0800 G.0600
1BJANSE  20.JANSE 1400 1400 u.o7 . . . .

20JANSE  23JANSE 2013 1400 0.10 .4200 0.2400 0. 4400 0. 0500 0.0000
23JANGA  24JANSS 1400 1400 ¢.87 9.2900 0.1100 0.4000 0.0200 0.0000
Z4JANGB  25JANSS 1400 1400 0.03 5.4400  3.4700 2.1100 1.0100 0.0190
25JANS8  27JANSS 1400 1400 0.01 3.2000 2.6800 2.95600 0.5000 0.0330
27JANSS  O03IFEBDE 1400 1400 1.81 1.5300 &.3700 1.2900 0.1300 0.0270
O3FEBS8 C4FEBSRE 1400 1400 .08 3.4500 1.2500 11.7300 9.0700 0.0050
O4FEBSE O7FEBS8 1400 1400 g.12 2,5000 1.9000 4.0100 0.1200 0.0110
12FEB98 14FEBSB 1400 1400 0.29 2.6900 0.8500 1,1400 0.2500 0.0160
14FEB98 16FERSSE 1400 1400 2.00 $.3000  0.35900 0.6100 0.1000 0.0100
16FEB9R  17FEBSE 1400 1400 2.00 1.4000  0.4200 1.E200 0.1400 0.0070
17FEBSE 20FEBOYS 1400 1400 2.400 1.3300 0.6600 1.2200 0.1800 0.0130
20FEBS2 23FEB98 1400 1400Q 0.18 . . . . .
23FER9S ZBFEBR9A8 1400 1400 Q.29 2.1000 0.9200 3.2600 0.3000 0.0190
2BFER9S CTMARSH 1400 1400 g.9v 2.1800 0.9800 £.4700 0.3600 0.0170
CBMARSS D9MARSE 1400 1400 1.07 1.5000 0.8300 2.8300 0.3800 0.0230
17MARSS  19MARSE 1400 1400 1.83 0.8400 0.4800 0.8400 Q.0800 0.0000

1SMARSE 20MARSS 1400 1400 2.10 1.6500 ¢.5300 0.8300 2.1400 0.0000




Ammospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

TBNEP Wat Deposition

NWS
precip. 504 NO3 cl NH4 P04

BEGIND  ENDD  TIMEON TIMEGFF  ({in) (mg/L}  {mg/L) {mg/L) (mg/L} (mgsL)
ZOMAROS 21MARSS 1400 1400 0.01  3.3900 1.8400 . 0.8300  0.0000
31MARSE  (4APRSH 1400 1400 0.02 . . . . .
O4APR98 OSAPR98 1400 1300 0.01  4.2100 13,5800 6.6000  1.3800  ©.0300
27APA98  01MAYSS 1300 1300 0.18  2.2400 1.1400  2.8400  0.6450  0.0235
O1MAY9S OSMAYSS 1300 1300 0.04 5.2500 6.8800  5.6400  1.3800  0.0430
0SMAYGS OBMAYODS 1300 1300 0.82  1.4800 0.9200  1.1800  0.4100  0.0190
20MAY98 27MAYSS 1300 1300 0.05 5.9700 3.5200  3.8900  1.0600  ©0.1280
27MAYOB DBMAYOE 1300 1300 .01 ) . ) 1.0800  0.1180
25MAYOS 31MAYOS 1300 1300 0.10 11,1200 7.2800  1.5800  0.4800  0.0260
08JUNSB 1CJUNSS 1300 1300 0.01  15.5700 9.5200  6.9700  1.8600  0.2850
17JUNGB  23JUN9B 1300 1300 D.01 . . , 1,1700  0,2670
23JUNSB  24JUNSS 1300 1300 1.06  3.6600 1.6000  0.5000  0.5000  0.0350
24JUN9B  25JUNGE 1300 1300 0.90  4.0200 1.9400  1.1200  ©£.5400  0.0430
25JUNGB  27JUNSS 1306 1300 0.02 . . . . .
27JUNSS  2BJUNSS 1300 1300 0.56  3.1400 1.6000  1.9100  0.3200  0.0150
28JUNSS  300UNSE 1300 1300 0.22 13.1800 6.1100 10.8800  1.2500  0.0870
30JUNGS  OBJULGE 1300 1300 0.61  3.3800 0.8200 12.7000  0.1800  0.0070
06JULSS 07JUL98 1300 1300 0.54  3.9400 2.2100  0.4400  0.4100  0.0170
07JUL98 DBJULSS 1300 1300 2.88  1.5000 O.8700  1.1200  0.1900  0.0000
08JUL9S 10JULSB 1300 1300 1.67  1.3000 ©0.6000 1.0700  0.0600  ©0.0000
10JUL98  11JULOS 1300 1360 1.06  0.4700 ©0.2600  1.4600  0.0200  0.0000
11JUL98  12JUL98 1300 1300 0.01 . . . ) )
12JUL88 13JUL9B 1300 1200 0.97  1.4600 0.6100  0.3200  0.0900  ©.0000
13JUL98  15JUL98 1300 1300 0.24  3.4200 2.1600  1.8000  0.1500  0.0100
15JUL98  160UL98 1300 1300 0.18  1.2900 1.,1200  1.1700  Q.1000  9.0000
1BJULDS 17JULIR 1300 1300 0.47  2.0200 0.4000  2.0800  0.0600  0.0000
17JUL8B  200ULSE 1300 1300 0.12  6.6400 2.3600  1.2000 0.2200  0.0190
20JULSS  22JULS8 1300 1300 0.55  3.1400 ©0.8900  1,2800  0.1100  0.0180

28JuULs8 02AUGSE 1300 1300 0.18 9.0200 6.1500 3.9900 0.4400 0.0820




Atmaospheric Deposition Contributicons to Nitrogen and Phosphorus Loadings in Tampa Bay

APPENDIX C

DRY CONCENTRATION DATA FROM SAMPLERS

SITE - Two samplers, A and B, side by side

SO4NYL - Total pg of SO4 from 24-hour measurement, Nylon filter

NO3NNYL - Total pg of Nitrogen in NO3 from 24-hour measurement, Nylon filter
NH4NNYL - Total pg of Nitrogen in NH4 from 24-hour measurement, Nylon filter
SO4CARB - Total pg of SO4 from 24-hour measurement, Carbonate denuder
NO3NCARB - Total pg of Nitrogen in NO3 from 24-hour measurement, Carbonate denuder
NHANCITR - Total pg of Nitrogen in NH4 from 24-hour measurement, Citric Acid denuder

(From pumping rate of 10 L/min over 24-hour period)




Atmospheric Deposition Contributions to Nitregen and Phospherus Loadings in Tampa Bay

DATE  SITE  SO4NYL  MO3NNYL  MH4NNYL  SC4CARB  NOANCARB  NHANCITR

07ALGOS A 52.800 3.303 2.031 341,900 4.851 19.510
12AUGSE A 86.830 4,354 3.349  5B0.900 2,905 20.620
1SAUGOE A 23.710 1.4893 1.196  359.300 2.682 22,500
25AUGIE A 37.840 1.745 1.314 234,000 5.851 16.120
A1AUGIS A 93.000 5.307 12,100 458.100 E.769 35.980
DESEP26 A 84,480 0. 664 6.010 151.800 4,970 12.340
123EPSE A 78.230 1.243 5.581 197.500 7.205 15,550
185EPEE A 440,300 1.618 1.870 31.170 Z.g 12.230
243EP36 A 47 .020 2.082 4.064 384,000 4,806 3720
J0SEFPSG A 27.770 1.770 1.247  556.000 1.714 a37.640
080CTo6 A 10.620 0.860 0.500  325.800 1.437 9.354
1200796 A 60.740 1.919 4.438 63,420 3.972 7.9758
1800T96 A 1.000 G.200 0.500 113.000 1.776 15.830
240CTH8 A 49.420 2.261 3.370 €8.810 4,238 15.280
A00CTaE A 93.110 3.241 6,910  244.700 6.101 13.750
O5NCVYSE A 54.910 3.880 4.987 456,900 3,036 76,240
11NOYSE A 19.130 1.B64 3.290 87.240 3.013 13.400
17NOVSEE A .078 1.087 0.500  231.900 1.888 14.230
23NOVSG A 42,540 2.4386 4.4493  365.500 2.549 17.770
29NOVeE A 38.5930 2.282 3.778 272.700 2.351 17.200
G5DECDS A 40.010 4,452 9.582  21&.900 2.488 25.400
{1DECIG A 24.0870 5.043 1.652 107.900 2.612 21.180
17DECSE A 22.390 1.894 0.500 37.090 2.082 11.870
23DECIE A 25.810 3.254 2.746  330.800 1.720 33.080
29DECSG A 36.420 5.082 5.52Q0  225.400 1.935 80.750
D4JANST A 28.570 2.692 0.563 61.860 1.7885 17.450
10JANST A 27.130 1.802 2.316 38.620 1.515 &.409
16JANDY & 24,820 2.478 3.886 73.190 1.05% 14,660
22JANGY A 52.650 7.378 16.570 182. 000 2,385 30.860
28JAN97 A 38,300 7.232 7.29 248.100 1.658 41,220
O3FERST A 51.530 8.734 12.670 452,400 4.784 40.010
O9FEBST A 1.000 g.200 0.500 2.732 0.160 5.068
15FEBOY A 18.850 0.943 2.2861 32.090 0. 969 9.572
21FEBSY A 14.160 2.072 Q.500 208,400 1.483 15.900
27FERIV A B.128 1.748 0.500 17,260 0.807 14.080
OSMARGT A 48,700 4.130 3.586 179.000 2.397 18.680
1 1HARSY A 53.870 3. 447 2-058 81.580 4.082 11.580
17HARST A S4.910 3,113 6.308 245,600 2.478 13.200
23MARST ) 9§.770 2.818 9.485 52.630 3.009 5.229
2BMARSY B 41.850 1.592 1.105 49,490 1.606 10.680
Q4APRIT A 20.980 2.087 0.782 182.600 2.566 14.420
10APRS? A 56.580 2.173 11,460  2378.500 &.78% 10,500
16APRSY A 42.450 2,953 2.778 60,780 2123 9.253
22AFROT A 24,080 1.913 6.869 234,000 1.407 7.674
2BAPRIY A 51.100 1.830 6.543 85.570 0.954 8.722
Q4MAYST A 41.640 1.152 7.674 59,470 2.606 14.010
10MAYSY A 72.210 1,738 11,120  142.400 2.817 5.214
1EMAYST A 88.610 2.641 18.170  304.400 5.012 12.310
22MAYO7 A 95,930 2.363 17.400  256.400 3.500 14,590
2OMAYDTY A 40. 500 2,356 4.851 170.900 J.487 16,910




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

DATE  SITE SOANYL  NO3NNYL  NH4NWYL  S04CARB  NOANCARE  NH4NCITR

03JUNET? A 66.420 . 467 4.5816 15.40 3.420 7.474
Q2JUNIT A 20,340 1.667 2.915 §10.70 2.409 27.120
15JUND7 A 38. 350 1,797 2.8 121.60 1.474 5.894
21JUN97 A 26,550 2.876 2.766 92.86 3.983 1B.620
27JUNST A 85.340 4,786 13.530 745.80 8.042 31.280
QAJuLey A 119,500 2.390 14.650 354 .60 4,714 10.530
0SJULYeT A 49,230 1.882 6.912 235.60 5.782 16.320
15JuL9? A 95,140 1.171 13. 640 427.60 6.678 13.550
2tJuLar A 36.000 1,167 4,667 81.71 z2.528 13.530
27JUL97 A 23.310 1.323 0.79a 304.10 1.330 16.450
02AUGST A 33.140 1.276 3.594 357.00 1.997 18.680
0BAUGETY A 192.500 7.462 47.690 902.10 7.601 51.5970
14AUGET A 1.000 0.200 1.124 0.80 0.914 6.597
20AUGST A 91.590 1.003 10.460 43.98 5.686 12.070
26AUGHT A 62.580 1.366 10.350 34.75 3.623 11.170
O15EPAT A 41.280 1.318 5.834 225.60 2.384 26.040
O7SEPST A 33.740 1.528 3.833 887 .20 2.7 34.300
13SEPS7 A 74.020 1.933 11.480 803.€60 10,420 30,920
195EPS7 A ¥B.590 2.587 15.370 530.10 9.699 77.750
255EPO7 A 15,700 1,243 1.6828 57.50 2.1 16.010
AOCTS7 A 1.000 0.20Q 2.500 0.a0 0,221 5.6
OFOCTST A 25.140 1.216 3.623 540.90 4.899 17 .320
130CTs7 A §0. 640 1.875 18.120 7B0.30 4.810 26.130
190CTS7 A 131,300 0,505 18,880 108,40 4,430 9,357
250CT97 A E4.079 1.502 5.028 106.70 2.235% 14,500
31067197 A 44 . 990 1.608 5,769 259.30 1.770 17.8920
OGNOVST A 48,360 1.633 7,309 J03.80 5,860 14,860
12N0VGT A 127.500 4. 020 25.770 189.10 4.316 16.530
1BNOVST A £69.120 5.364 16.130 322.30 4,866 16.930
24NDVIY A 47.280 1.521 10.030 75.87 3.778 11.250
30NQVET A 24,540 1.063 2.309 124.10 1.416 12.630
QEDECST A 21.180 1,111 3.901 98.63 2.543 10.190
12DECYT A 46.740 1.449 13.080 181.00 D.494 14,090
18DECOT A 72.0890 12.220 21.850 110.30 g8.915 12.380
05JANSE A 2.215 0.200 0.756 327.70 2.581 BR. 410
11JANDE A a7.290 4.384 10.850 256.20 5.501 13.740
17JANDE A 30.400 1.416 5.832 35.26 3.085 1%.520
22JANSH A 20,250 1.257 2.079 27.36 1.6B5 16.300
28JANTE A 73.120 3.340 17.870 226.50 5.013 13.540
O4FESSE A 28.870 2.292 3.731 16.52 1.171 10.130
10FEBSE A 134,500 15.810 43.830 862.190 5.183 22.110
16FEBSE A 40.620 1.480 G. 407 175.60 2.1056 16,350
OEMARSD A 1,000 0.200 0. 500 0.80 0.160 8.640
12MARSE A 42 . 660 2.325 11.160 181.30 4,296 2.128
18MARSE A 31.2580 3.034 2.354 373.70 3.454 20.98¢
24MAR9E A 740.280 4,124 18,420 299.30 8.828 9.957
A0MAR98 A 24,580 2.551 4.581 411,20 2.566 28,820
O5APROE A 10%. 500 0.922 20.640 114.90 3.378 8.322
O6APRSH A 156.800 2,655 1.910 BB1.20 8.130 19.030
O7APRS2 A 117.600 2.5992 20.180 76.23 2.441 24.570




Atmospheric Deposition Contributions ta Nitrogen and Phosphorus Loadings in Tampa Bay

DATE  SITE SO04NYL  NOINNYL  NH4NNYL  SO4CARB  NO3NCARE  NH4NCITR

11APRSE A 84.470  0.850800 16.010 892,230 2.780 3.192
17APASE A 1,000  0.20000 0.612 1.222 0.180 5.184
23APRSH A 43, 250 1.10500 8.510 14,420 1.403 7.578
29APRIE A E5.687 Z2.50796 13.080  348.9500 3.747 20.870
OSMAYSA A 53.231 2.79885 7.889 195,300 2.199 15.280
11MAY9S A 167.220 2.12543 23180 38 . 200 2.387 11,650
17MAYS8 A 66.412 1.96604 t3.660 159,800 6.600 13.180
2IMAYDE A 234,165 0.83665 42.700 21.600 4,271 6.663
29MAY S8 A 79.328  3.85485 15.040 420,900 9.282 23.580
04.JUNZH A 47.801 1.24850 6. 181 80.180 1.767 8.048
10JUNDE A 86.493 2.98719 16.220 291,300 6.750 21.310
16JUNSE A 118,276 1.35718 15.570 116.200 3.547 10,310
22JUN9E A 159,862 1.38885 29.530 521.000 11.790 12.280
2BJUNSS A 102.789  2.94818 18.140  155.700 8,249 11,800
94JuLSE A 47.429  2.01855 4.954 105.300 2.531 8.429
10JULER A 33.222 1.37763 2.738 59.5650 1.422 8.680
16JU.98 A 32,148  1.832M 2.792 329.200 2,343 8.773
224UL95 A 258,882 1.95691 3.244 457.3Q0 4.419 25.480
28JUL98 A 896.428 2. BOiEBt 11.240 254,700 7.741 11.310
03ALGOS A 56.331 2.39754 8.152  447.000 5.413 8.227
09AGSE A 85.663  2.80452 20.700 844,100 20.890 51.540
15AUGSE A 13.368 0.21815 1.234  257.800Q 3.324 8.489
214aUG38 A 11.576 1.01780 1.082  370.500 1.773 34.490
27AUGER A 87.538 1.51042 14,550 128,900 7.075 13,700
02SEPGE A 54,973 1.48519 5.4358 4Q7.200 1.015 24.850
UBSEPOS A 17.587 1.15836 1,286 158.000 1.550 9.168
143EPD8 A 7.785 0.31178 0.500  a89.7Q0 4.778 51.240
0200T98 A 38.327 1.14139 4. 044 177.400 3.748 12.520
080CTSE A 30.205 1.24524 2.733 301.900 4,791 21.8C0D
140CTO8 A 44.716 1.49459 B.540  456.200 3.279 18.290
200CT98 A 14.724 1.25048 0.967 173.700 3.205 13.250
260CT52 A 15.8675 1.02157 1.608 111,400 2,734 12.560
O7AUGSE B 52.180  2.88500 2.925  350.300 4. 181 20.730
12AUGEE B 84.460  4.20600 3.389 559.100 3.694 21.800
19AUG95 B 23.650 1.50100 1.222 350,100 2.830 56.4480
25AUGOS B a7.120 1.66700 1.196 236,100 6.841 15. 860
314UG96 B 93.490  5.35800 11.760  458.400 7.BE65 J8.070
OSSEPOG B 86,180 0.&67500 5.984 151.900 5.463 11.350
125EP96 B 77.920 1.25700 5.927 194,904 V.287 16,130
T83EPDG B 40,920 1.70300 1.181 29.600 2.078 1G.810
245EP96 B 45.240  2.09600 4.305 257,300 4,589 25,330
JOSEFSE g 1.000 0.20000 0,500 C. 800 0.180 4,472
060CTS6 B 10.750  0.89800 0.500 337.500 1.538 g.748
120CTE6 8 57.280  2.00600 4,893 57,160 3.042 7.193
180CT96 B 34.650 1.91400 1.382 116.600 2.043 17.470
2400796 8 51.380 2.24600 3.810 71,800 4,257 17.810
A00CTSE 8 85.980  3.25400 7.234 259,300 7.221 17.520
DSHOVaG 8 57.280  3.88000 6.075 527,800 2,738 72.030
11NOVOEG B 19.800 1.92800 2.397 91.820 3.57¢ 12.080
17HOV96 B 25.530  4.54300 t.284 714,300 4.3189 30.790




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

DATE  SITE SO4NYL  NO3NNYL  NH4NNYL  SO4CARB  HO3NCARB  NHANCITR

23NGVe6 B 12.320 0.822 0.500 35080 2.844 16. 760
28NOV9G B 40.710 2.379 4,052 288 .20 1.366 20.450
QS0ECOG B 43,260 4. .887 10.850 232,20 2.635 34 . 550
11DEC96G B 26.500 5.301 3.062 111.0¢ 2,959 35.030
17DEC9G B 22.920 1.785 0.547 37.75 1.811 11.840
23DEC96 B 26.810 3.35686 2.970 353.30 1.702 35. 350
29DECO6 B 37.930 6.443 E.341 243 .80 1.900 83.050
04.ANS7? g 30.6B0 2.553 0.802 69,54 2,083 18.310
10JANSY B 28.890 1.818 2.8521 40,16 1.293 5.960
16JANIT B 26,150 2. 327 4.164 81.47 1.119 15.530
22JANSY B 56.800 7.688 16.550 197.30 2.928 a¢. 900
28.JAN9T B 40.990 7.578 8.088 270.60 1.651 18.950
Q3FEBYY B 55.850 9.156 12.480 470.50 £.128 54,110
QSFEBOY B 62.820 2.506 15.100 98,32 3.277 6.970
15FEB97 B 16.930 0.844 2. 16 32.64 0.873 8.621
21FEB9Y B 14,510 1.9390 0. 500 217.10 1.865 15.350
27FEB9Y B 8.426 1.681 0. 500 18.22 Q.937 13.760
OSMARSY B 581.380 4,144 3.997 189.60 2.936 17.520
11MARSY B 57.710 3.515 5.563 85.61 3.673 14.590
17MARDT B 57.420 3,086 6.840 268 .50 2.631 15.010
23MARSY B 108,100 2.977 11.170 58.21 4,182 &.059
29MARDY B 45.920 1.447 1.453 54.14 2.233 9.25%4
Q4APRS7 B 22,3380 2.124 0.888 130.30 2.511 14,660
10APROT B 59,370 2.187 12.480 410,50 6.982 10,210
16APRI7 B 4E. 450 2.891 3.082 76.72 2.318 10.580
22APRYT B 57.120 1.894 7.478 256.10 1.487 9.471
28APRBY B 54.590 1.692 §.820 38.71 9.9882 8.5
QaMAY DT 1] 42,020 1,148 7.530 58,96 2.838 6.252
10MAYIT7 <] 75,700 1.828 11.700 143.30 2.666 6.587
16MAYS7 B 1.000 0.200 0.500 Q.80 0.424 8.851
22MAY ST B 98.87/) 2.589 17.300 258. 350 3.803 19.670
2BMAYST & 4. 040 1.502 3.568 138.10 2.494 16.18C
03JUNST B 67.780 0.512 11.800 17.00 3.805 8.420
09JUNGT g 20.720 1.692 3.24 B20.10 1.7580 24,840
15JUNS? 8 39.050 1.835 2.942 120,90 1. 641 11,140
21JUNST B 27.080 2.755 3.241 93.08 4.315 14.220
27JUNDT B 86,940 4.82G 13.560 750.30 ¥.539 31.830
GaJuLe7 8 120.600 2.235 15.120 360.10 5.871 §.040
ogJULaT 8 49,520 1.840 6.80% 286.40 5.559 23.170
15JULS7 B 96,420 1.062 14,270 449, Q0 7,361 9.623
21JULYY 8 35.140 1,208 4,238 83.53 2.823 13.000
27JULS7 8 23.7190 1.340 0.846 302.60 1.288 16.410
G2AUGST B 33.830 1.245 3.305 369.40 2.736 16,410
0BAUGSY B 185.400 7.557 48.870 916.30 5.513 60.710
14AUGET B 20.850 2.147 11.960 470.70 9.833 17.730
20AUGS7 B 892.940 0.897 1G.3500 43,92 5.343 12.660
28AUGDY B 63.580 1.379 10.710 34.01 4.167 13.800
O1SEFST B 42.510 1.346 5.608 235.80 3.143 21.090
Q73EPS7? B 34.080 1.490 3.605 885.10 3.919 29.140
135EP97 B ¥5.210 1.997 11.300 796 . 60 12.610 31.720




Atmospheric Deposition Contributions te Nitrogen and Phosphorus Loadings in Tampa Bay

DATE SITE S04NYL  NO3NNYL  HH4NNYL  SO4CARE NOANCARE  NH4NCITH

195EFS7 B 225.700Q 7.084 ¥9.860 605,400 11.330 78.420
258EFS7 B 19.290 1.237 2.718 57.750 1.691 13.620
010CTS7 a 150. 400 0.862 26,580 77.4860 6.536 12.930
o7oCTST B 28,730 1.166 3,837 540.900 4.835 18.420
130CT87 B g81.410 1,824 18.340  H08.700 5.991 27.370
190CTS7 =] 131,100 0.964 18.880 110,000 4.367 B.791
250CT97 8 €4 .690 1.885 8,250 104.100Q 1.988 14,480
30CTS? B 22.660 0.632 1.997 124,600 0.737 12.700
OGNOYST B 29.820 1.247 3.607 332.500 6,354 15,650
12NOVE7 2] 128,000 4.010 25.710 169.400 4.124 14.070
18BNOVSY 8 70.6810 5.371 16.516  328.300 4.729 17.530
24NOVeT B 45.780 1,536 10.340 77.970 3,564 14,120
JONOVET B 24170 1. 066 2.583 125.800 1.436 13.180
06DECHY B 21.530 1,122 4.058 100. 300 2.772 8.297
120ECS7 8 1.677 0.200 0.500  232.000 0.580 15.070
18DECSTY B 70.000 12.0190 20.700 102.300 5.842 10,730
29.JANS8 B 73.620 3.443 18.530  237.900 4.764 14,280
O4FEBS2 B 28.180 2.148 3.700 18.440 1.240 7.003
10FERSE B 136,800 16.250 45,0680  8289.804 2.945 24,230
16FERSE 8 1.317 0.200 1.524 0.897 0.1858 5.118
g6MARSES 8 43.570 3.975 8.167  233.400 3.298 21.840
12MARSE 8 43 .570 2.416 11.580  186.400Q 4,544 7.846
18MARSE B 30.830 2.820 2.71 372.800 2.929 17.700
24WARSE B 71.880 4.132 19.040  291.000 9.359 13.350
30MARSS B 25.230 2.543 4.385  431.200 2.883 35.660
DSAPRIS B 113.800 1.002 21.360 115.600 3.302 7.245
OBAPRSE B 154,300 2.605 33.490 594,600 8.2B0 18.840
OTAPRIE B 123.400 3.2 20.340 75.840 2.286 24.620
11APRSS B 88. 360 0.946 16.350 109,200 3.876 4,044
17APR38 B 31.0eg¢ 2.335 2.832 33.280 1.80% 18.430
23APRO8 B 45,140 1.102 10.200 15. 860 1.576 8.268
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APPENDIX D

DAILY MEANS OF METEOROLOGICAL STATION DATA

WS - Wind speed, m/s

WD - Wind direction, compass degrees
Atemp - Air temperature, degrees Celsius
Wtemp - Water temperature, degrees Celsins

Rh - Relative humidity, %.




Atmospheric Deposition Contributions te Nitrogen and Phosphorus Loadings in Tampa Bay

TBMEF Metecrologic Data
DATE Ws WD ATEMP WTEMP RH

OBAUGIE 4.54615 220,789 29.0385 29.8500 74,0000
10AUGO6 4.21567 201,229 27.7500 30.0812 79,8333
11AUG96 4.97708 191. 146 26.2917 29.8292 87.1&867
12AUG95 5.15208 217.479 25,1250 29.1458 49.1250
13AUGO6 4.94583 230.188 27. 9167 28,6438 77.2817
14AUG96 3.41250 194.47% 27 .BBET 29,1396 76.6250
15AUG96 4.13333 184 .917 28. 1667 29,5542 76,0000
16AUGI6 3.22083 162.708 27.3750 2g3.8021 75,4167
17AUGIG 3.84583 134,750 27.4167 28.9771 76.9167

15AUGI6 4.48958 B82.458 27.85417 29.9292 78.5417
19AUG96 5.75208 59.657 27.7083 29,7500 ¥8.7500
20AUGY96 7.53542 45.521 27.9583 29.6333 7B8.6667
21AUGoE 7.50417 49.083 28.3333 29.1854 70.9582
22AUG96 6.20833 54,146 28,0833 28.837% 70.0000
23AUGo6 4.,25417 88.1687 25.7300 25.85214 80.7800

24A0G96 2.50833 144500 25.2292 28.7583 83,2917
25AUG96 2.34792 169.875 26.0417 25.8083 .77
26AUG9E 2.88333 167 .542 25,6458 29,1542 81.5208
2TAUGOS 2.62292 190,521 26 . 41587 29.2375 78.4167
2BALG06 3.17083 162.417 27.0833 29, 4437 79,1667
29A11G96 3.73542 178.438 27.9167 29.6229 75.8750
I0AUGIE 3.38542 118.604 27.1875 2%.7875 79.145h8
J1AUGOE 3.38542 138.938 27.3333 23,8563 79.5417
Q1SEPY9E 2.34375 165. 625 27 .5208 30.5479 77.7708
Q2SEPY9E 2.54B67 175,063 28.0833 30.8396 75.8333
Q3SEPSE 3.6395R8 224.458 28.5417 30,9438 75.2500
45EPSE S.27917 241.979 25.5823 30,9625 73.4167
O55EFSE 3.55825 283.45H8 28.5208 a0.89348 73.9167
O65EPSE 4.23358 233 .667 28 . 4167 A0. 8042 ¥2.625Q
O7SEFSE 2.50417 228,938 26.0833 a0, 8750 83.58313
08SEP96 2.99583 122.042 27.7500 31,0887 75.5833
093EFSSG 3.1B667 88,146 26,1250 31,0625 83,8332
105EFS6 3.93858 111.582 26.3333 ag, 7683 B8R, 3333
115EP98 3.83750 149.000 25.0833 A0, 3437 B3. 8750
123EP9S 3.15208 203.479 26.5000 30.1000 57.2500
1 35EP96 4 .36042 305.750 27.3333 a0.0646 73.0417
143EP98 2.01687 234.563 26.6667 30.0021 75.0417
155EPDE 4,13333 151.521 27.9583 29,9729 76,5000
165EP95 5.72917 153.083 28.2500 29.8979 FT. 0817
17SEPSE 5.18958 205,750 28.7917 29.9125 5Q.4167
18SEPSE 4.48333 2659, 021 25.3332 29.9750 50,2917
195EPSE a.74732 194.976% 27.4583 29.9833 75.13250D
20SEPSE 5.26875 54.229 26,5000 29,9958 76.50Q0
215EPS6 5.44187 151.000 26. 2500 29 .9521 82.3750
223EPS6 5.22917 210.146 24,9792 29.8125 85,5417
Z35EP96 4. 48667 189.771 25,3750 29,2521 60 .9583
245EP96 4.87292 53.813 24,9167 28.8021 67.5417
233EF96 9. 50000 82.438 25.0000 28.4250 68 .3583
265EPO6 6.083542 90.583 26.8333 28,0021 70.4167
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TEBMEP Meteoralogic Data

DATE WS WD ATEMP WTENP AH
27SEP96 5.78750 81.896 27.0833 27.avM1 74.0Q00Q
2BSEP9E 4.96567 158,854 25,5833 27.8a875 79.000
295EP96 4 .0867 132.479 25.5000 2B.0562 82.500
J0SEP9S 5.2149 76.979 25,3830 28,1830 84 .B17
Q1aGTI6 6.5604 0. 208 27 . 1667 28.1792 82,667
Q200T96 5.7542 78.208 26.3750 28.2708 B&.125
030CTa6G 4.1313 71.063 25.2917 28.1958 87.000
0400T96 5.852% 24,188 249167 27.8000 B4.542
050CTI6 5.8428 36.64€ 24.4187 27.4083 87.167
Q8OCTa6 9.2229 47.500 23.6687 26,9375 §3.833
070CT98 7.3782 83.79z2 24,9187 265.4458 3. 000
080CTa6 10.3792 202.542 23,6867 26,3333 86.000
050CToG 3.3250 229.125 23.3750 26.2125 77.750
1004796 3.9813 259 553 22,0832 25,1792 63.333
1100796 4 22587 275.400 21.6000 25,9067 62 . 667
250GT96 2.5857 153,556 28,5000 24.5333 53,519
260CT36 4,.6146 75.250 23,7208 24.6708 55.479
270CTI6 5.1875 55.646 26. 6021 24.8917 84.417
280CT96 4, 2667 144 5688 25,1083 25.097 80.583
29GCTI6 2.5688 189,083 23,2604 25,3771 80.856
300CT96 3.2229 195.167 25.0833 25.4604 g2.417
3100796 2.45M1 233.771 25. 46867 25.8604 91,225
Q1NOVEE 2.6729 145.604 25, 3688 26.1475 83.271
OZNOV9E 4.8042 237.854 24,9729 25.9312 896.229
QANOVIE 7.8083 158.104 17,5313 23.1593 52.458
D4ANDVAE §.7542 44 .854 21.9688 23.1832 74.188
O5NOYSE 5.0792 55.792 24.8875 23.8188 85.917
O6NOVEE 4,064E 113.396 24,6521 24,1752 92.917
OFNOVSE 4.00863 138.646 25,0292 24,3438 95.083
QBNOVSE 7.272% 208,292 22.922% 24,1338 g91.188
D9NOYSG 6.7252 211.521 16,4583 21,8667 85.250
10NV OE 5.5646 172.271 15.2854 20.5875 49,854
11NOVIG 4.4538 106.917 17.5729 20.2625 59.604
12N0M986 7.1542 36.313 16.6187 19.1146 61.542
13NOVOS ¥.9828 16.22% 15.1938 18.9729 84.000
14NOVIG 7.8521 28.97% 19.3375 15,0792 83.6a88
15NOVIG 10.0542 26.438 20.1875 18,1979 8R.72%
1ENOVIE B.5083 40.042 18.9354 19.0583 81.083
17NOVOE 5,7104 46,146 20,4271 19,1729 29,729
1BNOVIS 3.2792 157.021 20.4250 19.5188 a87.604
19NOVaS 2.0875 186.583 20.4521 19.77711 02.879
20RCVSE6 3. 1000 191.250 20,7354 20.2104 100.375
21NOVSE 3.6782 188. 271 21.2375 20.7042 100.4200
22NCYS6 5.3729 141,146 21,1979 20.9583 85.125
Z3NOVaE6 5.2250 85,167 17. 7646 20,1063 79.375
24NOY36 5.2854 93,7492 20.4375 20,2730 T77.958
25NOY96 5.69568 132.021 21,5729 20,3688 84.521
26N0VOE 7.1208 264 .97% 19.5979 20.3813 84.313

27NOVIG 7.3292 119.588 15,1563 19.0583 84,688
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THMEP Metegrclogi¢ Data

DATE WS WD ATEMP WTEMP AH
ZBNOVIE6 6.9708 31,104 17.3750 18.8250 B5. 7492
2ONOVI6 5.9188 51.583 18.7458 19,0604 a8 .857
JONOVIG 4.83750 109.208 20,5083 1%3.2833 02,438
01DECOHEG 7.02500 145.312 21.0148 18.4771 98,583
QZ0EC9E 4.36458 271.542 19,2271 19.6979 80.750
G3DECYE 5.13333 180,438 15,9625 19.0146 89,083
O4DECSE 5.55832 111,375 16.1250 18.4708 70.782
OS0ECEE 5.26250 126.438 16.2229 18,6042 93.208
06UECOS 2.36250 173.313 19,9375 18. 9833 97.354
07DECDS 4.778500 183,187 20.0000 15,1688 9%, 854
0BDECYE 7.72083 300.104 17.4813 18.6657 E5.458
DSDECYS 6.68333 321.521 15,6417 17.5354 51.021
10DECSE a,73750 150,167 15.0417 17.0646 54 . 525
11DECS6 2.05833 149,521 17.1583 17.5083 54,625
12DECDE6 3. 17282 139.97% 18.8750 17.8417 94 167
130ECIG 2.79375 199.858 15.5292 18.087% 96 . 667
14DECA6 3.75417 217.417 17.1979 17.9817 81.125
15DECY6 5.28542 30,333 17.2208 17.8313 79.208
160ECOE 4.20000 107.771 16.7167 17.8979 B5.583
17DECSE 5.37917 148.750 18.6813 17.8979 85. 833
180ECE6 5.47500 143.104 19.3688 18.2167 24 .625
190ECS6 9.80833 310.35%6 11.3125 16.8979 20.771
20DECYS 6.80625 294.135 4.3021 12.6042 56,125
21DECYG 6.63750 106. 167 9,4475 13.5500 69.542
2ZDECSE 4.42500 3.z2n 14.6250 13,9604 B4.542
23DECES 4, 262560 49.917 15.8271 14.4437 g2.104
240ECI6 2. 55000 129.417 16.6917 14,9000 98.479
25DECO96 3.16230 91.646 18.0813 15.2583 99.625
28DEC9E 3.19792 150,896 17.3479 15.4729 97.021
270EC98 2.43542 77.167 18,5083 16. 2688 100. 000
28DECSG 2.57500 145,542 18.7479 17.1375 100.000
290ECEE 2.878917 107,479 20.0833 17,4000 §5.646
JODECOG 2.50625 161.208 20.2438 18.1083 59.979
31DECOS 2.17292 188.542 20.3229 15.7167 a7.125
D1JANST 1.87708 187.854 19,9313 18.8854 100. 000
02JANGT 2.52917 275.354 19.0813 19.0750 89.208
03JANDYT 2.01458 227.72% 17.07711 18.6823 100.000
04.ANS7 2.13125 163,858 1B. 8354 19.0604 99.638

O5JANST 3.99167 173.667 20.0583 19.3771 100.000
06JANST 2.26250 182,313 20.13854 15,8250 100,000
07.JANSTY 2.77083 170.583 20.2292 19.9742 100.000

OB JANST 3.402028 124.229 20.5271 20.1729 99.750
09JANDT 7.28250 215.563 19.5625 20.2125 100.000
10JANST 6.13333 298,521 14.6813 19,0167 78.625
11JANSY 3.17292 206.917 15.6188 18.9771 73.563
12JANST7 5.61042 18.458 15,2167 18.5104 79.E667
13JANDY 8.21250 23.396 14,7688 17.2292 82.7492
14JANSY 65.51042 34,021 19,6333 17.4229 96.292

15JANGT §.5602048 57 .563 16.8333 17,5604 §9.250
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DATE

16JANST
17JANSY
1BJANSY
19JANSY
20JANST
21JANST
22JANST
23JANAT
2JANTY
25JANST
26JANSY
27.JANSY
28JANIT
28JAN97
J0JANST?
I1JANGT
01FEBS?
DZFEBS?
QaFEeav
Q4FEBS7
OBFEBSY
O6FERSY
D7FERSY
CBFEBR37
0IFEBRSY
1QFEBSY
11FEBS?
12FEB97
13FEBI7
14FEBY7
15FEBO7Y
16FEBS?Y
17FEBS?
18FEBSTY
19FERSY
20FEBSY
21FEBST
22FEBS7
23FEB7Y
24FEBSY
25FEBSY
26FEBSY
27FEBST
Z8FEBS7
01MARST
O2MARS?
O3MARSY
O4MARSTY
QSMARIT

W5

§.72500
7.27917
6.65833
2.67917
3.12083
2.63750
3.66042
1.82708
3.46667
2.51458
&.20000
4.44792
2.79333
3.24167
4.55417
5.93542
2.58542
2.43542
3.34792
4.18333
2.52500
2.86458
2.41250
4,75625
5.31042
5.70833
5.78750
3.85625
5.08958
5.18542
5.78333
5.95625
7.90417
§.29375
4.37082
5.08250
5.91R7%
4.05417
5.11458
6.53542
5.04792
4.70208
5.63750
4.53542
5.15458
4.31250
4.61458
3.00417
4.24167

WO

230.542
331 .688
338.188
123.729
210.167
52.979
133.271
187.417
150.750
189.042
36,479
43,521
187,750
120.87%
295.817
308.104
232,167
173.458
117.479
143.375
154,083
2B5.521
162,104
205,125
286. 083
257125
300,188
157 .542
130.9358
160.917
217.771
131.563
2&.063
49,729
B2.521
82.333
139.396
167 .375
147.250
39,438
99,354
124,928
154,979
132,104
128.813
155,188
173,167
224 525
161.125

TBNEP Wetecrologic Data

ATEWF

17,2500
8.5500
6.0208
3.2813

13,9063

14,7354

16.2813

17.5938

18.1792

17.7125

16.6188

18.0167

19.2771

19.4146

16.2104

14.4521

15.7021

16,9792

18.7542

19.8188

20.7979

20.1398

19.8917

19.9875

16.1271

15.2625

13.3250

14.7042

19.5813

21.2729

18.1813

16.2521

17.0292

18.3438

20.7583

21.5125

21.7250

20.8104

20,4437

13,8063

20.6479

21.7375

22.6063

23.1728

23.04687

22.93000

22,5938

23.4688

22,1708

WTEMP

17.6708
15.2250
13.7458
13,8375
14. 8667
14.8917
15.0854
15.87T1
15,9687
16.3771
16,1146
16.6688
17.4479
17.6979
17.9792
17,1437
17.3521
17. 7583
18.1208
18.2271
18,9521
i9.3792
19.5838
19.7979
19.3732
18.0271
18,0342
18.1229
18,5792
18.9687
19.577M1
18,1687
17.4225
17.9208
18.8208
19.3625
19,7583
20,3813
20.6125
20.2521
20.5646
21.1583
21.5979
22,0604
22 .4646
22.8a75
23.2896
24.0648
24,0250

AH

94.504
60.729
45 .688
59.958
79.271
54 .588
£3.563
a7.042
85,771
10(. 000
75.812
87.208
93.146
93.813
10G.000
B3.458
89.000
82,042
£9.958
76.979
gt.979
86.567
94,208
97.208
80.125
£3.563
86.979
7a.521
87.271
92.771
92,375
73.667
58188
76.417
89.167
79.771
B5.208
98.083
B5.813
80.563
B4.525
26.000
a5.250
85.250
85.188
£8.375
93,667
92.667
B1.97%
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TBMEP Meteorologic Dats

DATE WS wo ATEMP WTEMP RH
06MARST 4.98875 299,667 22.9917 23.8711 82.ce8
07WARSY 7.17083 51.583 19.9896 22.05821 50.146
OBMARST 5.17083 124.521 22,2521 22,8917 64.625
DaWARSY 4.53833 64,021 22,5292 22.8m71 T1.729

10MARST 5.45208 179.875 22.3125 22,2042 75,2500
11MARDT 4.76875 272,229 22,7542 22.4708 75.6042
12ZMARD7 3.13542 199.12% 23.6188 23,7711 73.6042
1 IMARST 3.15000 117.646 23.7979 23.5386 78.0625
14MARS7 4. 50625 191. 417 22.2145 23.e:7 S4.4583
1SMARDY 3.42083 257.542 21.8958 23,6833 24.7708
16MARSY 8.21042 126. 8946 20.4875 22,7646 29.7083
17MARDT 5.35833 52.583 20.8771 22,2083 53.0833
T EMARSY 6.39375 122.782 22,6438 23.0687 67.5625%
1IMARSY 4.71867 172.646 22.0296 23.2148 45,7917
Z20MARSY 6.31042 194 . 417 22.1000 23.4271 51.0822
21MARDT 4.28333 246,879 20,8313 23.2667 59.9752
22MAR9Y 6.656625 273.708 21.5438 23.1021 76.2500
23MARST 4.38750 261.917 21.5250 23.2104 85,7292
24MARSY 5.05625 61,458 22.60896 23,2958 §9.8333
25MARST 5.45208 101.354 23.0838 23,5917 ¥9.3542
26MARSY 4.76875 173.688 22.5858 23.8083 e.0417
27MARST 3.13842 253.428 23.1896 24,2063 77.7083
ZBMARST 3.15000 181.542 23.1875 24,4479 BE. G667
29MARDT 4.50625 227 .608 23.7521 24,5379 ar7.rae2
30MARSY 3.42083 180.063 24,0271 24,8854 80.3750
J1MARST B.21042 292,438 22.6728 24 .5604 77.3958
D1AFRS7 5.35833 178.771 18.4252 22.3104 76,1230

D2APRSY 5.39375 54.292 20.457% 22,1438 TT. 1667
02APRE? 4.71667 BE.G&8 21.4BB7 22,5000 76.6250
Q4APRDY G.27232 as. 000 22,0667 22.5292 T5.3750

0SAPRIY 5.839568 143.583 22,2896 22.7125 78.7282
0SAPRIT 3-40208 157.417 22. 8042 23.0583 81.2500
GTAPASY 3.38333 191,979 22.8813 23.3771 73.8333
0BAPRIT 5.05625 207.271 22.3625 22,5833 .2s17

OSAPRIY 5.08958 75.167 22.2417 22,8375 73.8542
10APRAY §.32708 50,354 22.8167 22,7750 85.000Q
11APRS7? 7.36250 80.104 21.6521 22,6062 TS. 8542

12APRSY 5.41667 180.22% 21.9979 22.7208 8o.oa7g2
13APRSY 3.920823 222,083 22.9146 23.1854 75.9583
14AFRSY 7.48958 137.604 18.1917 21.8836 78.9167
15AFRS7 ¥.60417 49.833 18.4604 20.8B875 76,2817
16AFRD7 5.19792 35.542 20.1356 21.1042 79,3332
17APRSY 5.96667 245.017 20.5000 21.3708 61.2500
18APREY 7.88542 a09.604 17.1896 20.4271 43.4187
19APRI7 4, 73958 277.875 18. 6167 20.8479 52.9583
20APAS7 4.73858 269.280 20, 4521 21,1271 64.1042
21APR97 4,24375 196.188 21.3417 21.5042 81,5583
Z22APR97 5.88625 194,021 22.5563 22,1000 59.4583
23APROT £.60208 214,21 22,2583 22,3312 85.1042




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

TEBMEF Meteorplogic Data
DATE WS WD ATEMP WTEMF RH

24APRST 4.08542 277.145 21.1563 22.1187 71.8333
25APRIT 4_82292 67.708 22.6083 22.4250 57.3750
26APRSY 6.57917 94 . 458 22_60862 22.9000D 4E. 0625
27APRI7 §.58125 141.708 25.1479 23.2437 85,9732
2BAPRAOT §.43958 174.958 24.21235 23.7250 67 .6250
29APRSY 6.458167 268.875 22 8979 23.5313 B2.6042
A0APROT 2.80208 239.72% 22,3348 23.6708 92.6875%
01MAYST 3.58542 262.292 23.897% 24,1563 78.1458
QZ2MAYST 2.23542 152.458 25,5625 25.0708 a3, 0000
OAMAYST 5.51042 172.687 25.5856 25.5838 a0, 0000
QG4MAYAT 6.42083 275.083 24 .0583 25.3854 71.9792
QSMAYIT G.087350 44,458 22,0000 24,2833 T3.4583
OEMAYSY 5.19167 171.021 22 6848 24.6479 &7 . 9583
O7MAYAT 3.53125 163.854 23.5167 24 .9083 ¥2.0817
D8MAYDT 3.83542 190.188 23.817 25,1833 73.4583
0gMAYS7 5.01875 194 BS6 24,2104 25.4479 ¥8.2500
10MAYD? 4, 39583 299,250 25,0250 25.8021 83.0000
11MAYI7 5.31458 ¥5.563 23.9688 25,2648 80,0625
12MAY97 4.,94375 132.729 22.6708 26.3771 72,0833
13MAYS? 4.83332 287 .000 23.6688 25,4563 73,4583
14MAYS7 3.19792 270,167 24.4375 25,7167 64,2082
15MAYS? 2.80837 262.021 24,6354 25 8167 71.937%
16MAYST 2.62708 1A7.229 24.5688 25.83886 73.3542
17TMAYST 1.82282 11%.375 24,8458 25,9083 78,1875
18MAYSY 2.86458 99.9558 25, 5542 26.1582 a0. 1875
1IMAYST 3.43542 153,354 25.9271 26.5386 80,3958
2O0MAYST 3.50008 196,188 26.0521 26,5979 az2.6667
Z1MAYGT 4.43333 295,209 266875 27,2021 81.9792
22MAYGT 4 _0062% 224938 26.6978 27 .5792 73.2708
23MAYST 517817 69,188 26.4354 27.8375 75,3558
24MAYOT 6.01875 112.792 26.3125 27.3208 71,6458
25MAYST 5.17292 169.104 25,9846 28.0250 74.8542
26MAYST 4.68750 213.021 26,8875 28, 4687 F7.2708
27MAYIT 4.57917 287.72%9 27.4938 28,8500 F7.0208
2BMAYDT 4,72708 67,3332 25,4229 28,4563 75.3542
29MAYOT 6.82500 51.5R3 25.5521 a7.6398 7H.145R8
JOMAYST 4.50833 138.6488 25%.6083 27.8938 72.9792
J1MAYST 4. 865875 154,229 25,9958 27.9292 71,1042
Q1JUNS? §.688958 190.875 25,8854 27 5875 73,1667
Q2JUNS7 4.05208 233,958 25.4604 27 .8771% 67.9782
03JUNST 3.63333 274.271 25.8583 27.5938 71.7292
04JUNST 3.22083 283,354 25_7229 27 8667 74.585642
05JUNST 4.29375 181.313 25,3082 27 .7083 79.3750
06JUNS7 4.63958 274_875 24,7858 27.7375 82.2292
Q7JUNIY 5.38333 144 . 854 23.3313 27.3938 73,8958

QBJUNSTY 6.853750 62.875% 24.32729 27.0229 71.1875
09JUNST 7.72708 55.434 25. 6208 27.16848 73.1042
10JUNIT §.60208 39.447 25,5479 27.0500 &7 .8750

11JUNI7 4.77292 95,938 26,0394 27.4333 71.9375




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Leadings in Tampa Bay

TBNEF Meteorologic Data
DATE WS Wo ATEMP WTEMP AH

12JUNSY 4.78958 154.917 26,1479 27.6708 74,0625
13JUNS? 6.48750 207.458 26.8417 27 .B646 78.2500
14JUNDT 5.48750 201,375 27 . 5563 28.0917 79.6250
15JUNS? 6.51042 238.083 28.1252 28.5h062 80.2708
18JUNST 4.02083 245,729 28.3000 28.8396 83.1667
17JUNDT 4.69275 211.854 25.6546 29.2458 81.2708
18JUNSY 4.30000 195.6588 28.68042 29,7250 72.2125
19JUNSY 3.74782 252.250 29,2563 25, 9896 75.3333
20JLINDT 3.6BR7S 262.521 25.9375 29.9417 71.8167
21J4UNS7 3.73333 151,646 28,7854 0. 0228 76.5000
22JNGT 3.10208 127 667 28.3250 ac. 0958 77.1458
23JUN9T 3.28542 142,167 25.6771 20.0271 V6.8542
24JUNST 4.41042 134.208 26.2688 29.4875 78.5000
25JUNST 3.80417 104.875 26.8375 29,5333 83.0208
26.JUNS7 3.85825 120.875 27.1:7 29.7583 80.1042
27JUNSY 2.83730 158,750 27,7937 30,0208 72.4375
28JUNIY 3.07708 136.813 27 .5356 30.2646 73.3542
28JUN97 2.72500 181.833 28.3771 30.3833 68 . 6667
A0JUNS? 2.56250 203,417 26,7833 20,4708 71.8333
01JuLe? 4.22500 2B8. 0582 28.7938 an.1725 73.1250
Q2JULZ? 5.25208 279.187 29,2063 30.297% 77.8333
03JuLe? 4.35208 272.082 29.877 0.422% 80.5000
Q4JULS7? 4.07H7 214,562 25. 4542 30.5875 80,2083
D5JULSY 5.12292 136.729 28.8271 30.1875 82.5000
oGJuLey 4.,00833 157 .500 2E.91448 29.8104 82.5208
OTJULDT 3.68125 187.354 28.7728 30.0771 73.4375
oBJULGY 3.268667 159.583 28.55E83 30.1729 75,4375
03JULS7 2.536250 195.500 28,3937 30.2062 71.2917
100ULE97 3.34375 183.271 28.0804 30.2417 74,8375
11JuULa? 4.09187 181.833 27.5583 30.0042 76.3167
12JUL87 2.466687 169.063 27.3208 29.771 7T.3125
13JULs? 2.71042 130. 648 28.0621 30.1250 75.4792
14JuLs? 3.51875 102.208 27.1336 25,9021 78.000Q
15JULEY 2.97500 161.187 27 .5208 25,9938 73.0000
16JULET 2.34400 118.880 25.8320 29.7320 ¥B8.8800
11AUGSY 3.468216 174.842 20,9211 28.8105 91.5947
12AUGOV 1.42292 168,313 3t. 4917 29,5312 79.3333
12AUGOY 2,35000 159.458 348312 29,9833 79.5833
14AUGI7 2,706348 208,532 31.4638 29,9255 75.0638
15AUGD7 5.28750 207.021 31.5396 30.1148 58.89548
16AUGEY 4,36222 Bs. 911 31.2000 29.4000 56.7778
1TAUGST A.74773 139,581 31.0932 29.85E8 71.6364
18AUGS? 2.51260 196,250 a1.4125 30.1813 62.0625
t19AUGEY 2.14583 202.750 31.3478 28.9250 65,4792
20AUGIT 1.74255 218.532 31.4447 29,8340 71.5745
21A0G97 1.54681 246 . 277 21,3404 29,5362 72.7660Q
22AUG97 2.07917 271167 30.8938 29.8167 75.1875
23AU597 1.893556 145,511 30.5578 25.5578 771111
24AUG37 1.51176 147,412 30.0118 30.0178 90,5294




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

TSNEP Metecrologic Data

DATE s WD ATEMP WTEMP Ak
25AUG97 2.39512 85.878 20.3000 28.9415 69.7805
26AUGEY 2.13958 25.625 29,8354 a0.0792 76,4583
27AUGa7 2.04792 48.398 287021 29.6625 77.5833

28AUGH7 1.79583 182.125 29,6645 29.9042 75.3333
29AUGY7 2.31458 179.4348 29,7646 29,9771 68.6042
30AUGHT 2.37083 135.333 29.58250 29,9250 B86. 1250

A AUGST7 2.00208 99,292 29.943p 29,8750 E6. 4583
MSEPSY 3.277 84,5958 27.3780 31.0000 83.70R3
O2SEPST 2.4708 141.582 27.8125 31.0000 8Z2.0833
03SEPA7 2.0500 247 .47% 28 .5458 31.0000 78.2083
Q4AZEPST 1.7021 171,332 29.2917 31.0000 76.0208
0O5SEP97 4.9250 84.417 27.8625 31.0000 74.0208
O6SEPD7 4.7979 83.579 28,7708 31.0000 65.2917
073EPS7 3.3500 79.879 27.3658 31.0000 Th.1458
QB3EPST 2.6896 101.521 27.1667 31,0000 §2,1667
09SEPS7 2.2000 143,000 27.3542 31.0000 64.8128
108EPS? 1.8313 187.2113 27.8125 31,0000 70.2382
115EPS7 1.5875 231.458 28,1458 31.90000 72,3750
125EPS7? 1.8042 165.083 28.3542 31.0000 74.71708
135EPS7 2.1271 130.2711 27.0417 31.0000 76,0625
145EPS7 1.9375 83,729 28,6458 31,0000 76,5000
158EPS7 2.3396 117.854 28.0625 31.0000 75.1250
16SEPST 1.9438 175.146 27 .8750 31,0000 78.4167
17SEPS? 2.0354 134.938 29.0417 31,0000 70,9583
1BREFSY 2.0229 az.2M1 28.0208 31.0000 73.7708
193EPS7 2.3437 108.500 28.2708 31.0000 65,6875
20SEFDY 2,3375 115.083 28,2917 31,0000 66,1875
218EPQ7 1.7125 159.188 258 .2500 310000 66.0833
225EP97 26292 134.104 25.4167 31.0000 68.4167
2A8EP9T 2.5646 130.B57 27 5625 31.0000 77.3558
255EPS7 2.4708 164.771 27 .8458 31,0000 80.2500
2B3EPS7 33,3229 193,333 27.9375 31,0000 79,9375
27SEPS7 3.3500 215.042 27.7292 31,0004 B89. 2083
2BSEPS7 a.1282 201.917 26.0833 31,0000 92,7500
295EPSY 3.4208 245,895 27.8750 31,0000 78.1042
J0SEPST 3.0938 285%.479 28.6458 31.0000 7. 9583
01acTS? 4.3917 250.583 28.11456 29.7817 74.5521
0ZQCTS7 T.5313 227,208 27.8542 285.56825 75,2083
030CTaY 11.452% 82,167 26,1875 28,3542 66 . 6875
o40CTIT 10, 7000 71.804 26.E6B87 28,0625 63,8333
OROCTS? 13.4583 85.917 27.0000 28.0000 74,3750
AG0CTI? 16,1750 89.417 26,5625 26.0000 73.1667
Q7FOCT97 15.9625 91.867 26,5625 27.5417 §7,9792
080CTa7 18,9854 94 583 26.3958 27 1280 76.3332
080CT97 15,0021 92.188 26. 6867 27.1458 73.2500
100CTS7? 15.5878 §3.188 26,3333 27.9000 70,9583
110CTS7 15.4688 B81.854 255417 26 8125 67.84958

1200187 17.0250 100.417 25.5625 26,4792 72.02038
130CTSY 14.0858 104.458 26.3358 26§ . 2500 70.2500




Atmospheric Depositicn Coatributions to Nitrogen and Phosphorus Loadings in Tampa Bay

TBNEP Weteorologic Data

DATE W3 WD ATEMP WTEMFP RH
1400797 12.2896 74,917 26,3730 26.3958 ¥2.5208
1508T97 f2.4167 71.313 25.6458 263750 fif . 8958
150CT9Y 10.9567 102.979 25.0833 26.3958 73,4563
1700797 9.6688 124.71 24.0833 26.2708 82.6042
180CTaY 7.2858 133.417 23.2082 26.1042 §0.0825

1804797 15.1208 A2t. 208 22.6250 25.4375 E7.9792
200CT97 10,5373 102.292 21.5208 24,5625 68.0208

2106797 B.6083  118.396  21.6875  24.3958  66.8125
2200T97 §,.5333 171.6567 22 . 4167 24.0417 72.042
2300797 6.23756  124.417 22,5625  24.0000 74.750
2400797 13.9646  148.979  22.6250 24,0625 70.750
250CT97 9,9062  185.771  25.2083  24.1458 84,729
2606797  11.6104  176.750  25.5625 24,3333 89.000
2700797  13.1915  231.213  24.8936  25.0000 93,532
280CTO7  14.9438  118.688  17.1875  24.1458 70.667
2900797 9.3638 54,532  18.8723  23.1702 77.851
300CT97 9.1229 54.833 21.1458  22.6792 76.979
3106797 11.1083  153.458  23.2917  23.0000 86.917
QINOVE?  12.8271 244,313  25.3369 23,0723 B4.417
02NOVO7  15.4354  279.979  24.6648  23.6556 72.688
03NOVE7 8.4667  197.354 21,4350  23.2346 64.208
04NGVS? 9.3417 188,458  20.8569 22,8244 £0.896
05NOVE?  12.5229 §4.396  19.7333  22.3815 67.208
0BNQYS7 10,3972  116.167  21.5679  22.3194 76.292
O7HOVG7  13.0500  250.104  20.8692 22,5254 76.771
DBNOVE?  12.4604  225.583  16.8638  21.6217 68.771
Q9NOVE?  10.4029 184,188 16,5975  20.6700 71,854
10NOVET 7.2375  23B8.458  1§.3519 20,5365 73.458
11NOVET 5.1708 83.563  20.9044  20.8015 72.354
12NOVe7 9.8396 139,229 22,1527 21,1467 71,104
1aNOVO7  15.8417  192.104  23.4367  21.4850 62.854
14NQVY7 6.8125  260.947  23.1710  21.7854 81.000
15NOVET 7.6792 184,729  20.6144 21,9563 81.625
16NOVE7 14,0750 77.750  17.6042  21.5400 72.896
17NOVS7  18.3167 64.146  14.0515  20.3548 53.813
18NOVE7  12.8729 75.313  16.3304  19.5279 78.500
19NOVS7 10,7260 £9.021 19.3397  19.6042 73.875
Z1NOVO7 8.8208  153.604 22,1988 20,0560 79.600
2ONOVE7 6.3167  124.813  22.5075  20.8000 91.167
23NOVET 7.1729 43.521  22.0148  21.0356 89.125
24NOV7  18.2188 60.063  18.1478 20,7079 66.313
25N0VE7  17.5750 58.146  17.5133  19.4260 65.000
26NOVO7 11,3437 B2.792  19.2825  18.9669 74.896
27NOVO7  11.8354 48.854  19.5598 19,2198 £9.833
2BNOVO7 9.4191 134.468  20.9689  19.4528 73.915
29NOVS7 8.9208  132.583  22.3733  19.9058 80.875
A0NOVE7 9.7719  202.042  21.2628  20.1786 98.802
01DECST 4,0581 320,708  19.3750  19.9563 72.000

020ECS7 2.0040 131.354 17.3873 19,8563 80.583




Atmospheric Deposition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

TBNEP Weteorologic Data

DATE WS wo ATEMP WTEMP AH
030ECST 2.312%3 134 .542 20.2000 14,7396 81,417
Q4DECS? 2.9408 147 .646 21.2750 19.9292 92 .458
050ECST 3.1519 215.542 17.5021 19,8167 78,458
06DECSY 3.1831 147 .063 13.7354 18.9438 63.979
Q7r0ECOY 3.3227 13%.354 12,1398 18.0396 56,500
QBROECHY 2.3183 134,521 14,317 17.3333 68,229
0S0DECST 3.3581 182,375 20.5188 17.3250 87.896
10DECOT 3.8752 211.833 22.5958 17.9792 93.875
11DECOT 2.39035 166,938 22,7563 18.5417 100.000

120ECST 3.930 112.583 22.7232 18.8938 100,000
13DEC97 2.55 49,729 19,2813 18,9437 89,837
140ECST -104.009 12.125 -8.0728 18.8000 02 . 825
150ECST 4,275 189.167 12.6938 17.9625 84,832
16DECST 4.576 za.ar 15,3875 16.89%7 62,750
17DECSY 2.277 271.813 15.6708 16.5438 76.625
18DECS7 1.356 198.250 15.87290 16,6521 79.398
19DECDT 1.541% 161.125 16. 8000 16,6708 82,750
20DECST 2.372 66.708 17.8500 16.8937 74.72%
21DECST 2.118 t12.7592 18.6208 17. 2687 86,375
220DECOT 3.194 161.708 22.2917 17.5042 30654
23DECOY 1.377 173,438 22,0313 17.6521 94,973
250ECAT 3.526 170.188 23.2667 17.8083 91 .458
26DEC97 4.315 204,313 23.0813 18.3771 o7 .583
27DECS7 1.738 151.354 21,1438 18,9021 o7 . 208
2BDECS7 4.901 243.188 20.8500 19.3354 91.979
29DECS? 3,699 144 .54 11.2646 18.5333 69,5958
J0DECST 4,730 231.938 13.98496 17.8750 77.579
J1DECSHY 5.240 297.479 14.308B3 16.3063 71.750
01JANDS 5.256 56.083 11.7958 15.177 55.021
G2JAN9S 4,127 73.604 15,5804 14 .8292 74,583
Q3JANSS 3.406 75.417 18.7333 15.1875 ¥4.313
Q4.4 AN9B 3.582 74.583 21,0879 16,0229 79.813
05JANDE a.sp2 105.958 23.1125 17.0229 83.458
Q&JAN9S 2.444 131.854 22,5854 17.5979 a7 .604
Q7 JANSE 4,142 157 .354 23.9042 17.8854 a7.,250n
JB8JANSS 4,473 221 .688 22.5583 18.4825 88.354
Q9JAN98 1.960 233 .396 19.7479 18.7208 ag.688
10JANDA 2106 101.997 17.4458 19.0250 76.667
11JAN9A 2.704 81.521 16,6542 18,5437 75,208
12J4N98 3.200 102.854 18,6398 18,6708 72,854
131AN3R 2.2M1 116.708 19.7542 18. 7688 82.563
14JANIB 2.473 117667 20.3521 18.9708 84,354
15JANSE 3.656 143.583 20.65458 19,0398 92.771
16JANDE 5.073 260.475 19.3417 19,1145 78.771
17JANSB 3.240 MN2.125% 16,5375 18.7104 71.888
18JANSS 1.450 257,375 17,8792 18.6771 A1.667
15JANSB 2.852 218.604 18.7979 18.8604 B4.396
20JAaN98 2.869 129.817 15.1500 18.56587 76.708

21JANSH 2.781 85.021 17.48235 18.1771 83.3938




Atmospheric Depasition Contributions to Nitrogen and Phosphorus Loadings in Tampa Bay

TBHEP Meteorologic Data

DATE w5 Wor ATEMP WTEMP AH
ZZUANSE 3.088 147. 167 20.9771 18.3479 8a.625
23JANDS 2.925 177.188 21.0104 18.7687 892.771
24 JANSE 2.563 303.479 19,9583 18.9567 ga. ™M
25JAN98 3.975 75.604 14.0104 18.3833 55.500
ZEJANDE 3.981 7B.458 15.8125 17.5812 78.625%
27JANDS 4.004 221,000 18,7521 17.4333 a82.558
28JANSE 5.048 327.104 15.6188 17.1479 65.604
29JANSE 1.940 183.667 15.2125 16.7813 72.000
AL ANSH 1.584 289, 063 16.4125 16,7188 78.113
J1JANSE z.181 186,417 15.3000 15,8333 65.229

O1FEBSE 3.53542 86. 250 15.657% 16.6688 67 .2500

QZFEBS8 €.49583 120.604 20,4024 16.8688 79.0833
03FEBGE 6. 13958 171.376 20.5458 17.3604 B86.3542
Q4rEB58 7.34681 286.085 16.6702 17.6170 59,9145
OSFEBSE 5.44732 J17.688 15.0838 16.7542 56.4583
06FESS8 3.06667 172.750 14.0521 16.3146 84 .80a2
Q7FERS8 4,73358 315.958 12.7104 15,7042 72,3000
O#FtBoe 3.91458 257 .292 131750 15.1782 64.6042
0SFEESE 3.088958 256.125 13.6417 14.5938 68.2125
10FeEBag 2.04732 108.730 14,4979 15,1897 75.5417
11FERSE 3.47083 146,292 18.3854 15,6938 81,2292
12FEBOB 2.62708 124 .396 17.6958 16. 3208 84.4167
13FEB9E 2.3701 105.723 15.1745 15.6043 BO.0213
14FEB98 2.51667 52.333 13.4888 18.3042 81.1875
15FEBIA8 5.28750 498.375 17.0750 16,3208 71.8542
16FEBSE 5.01250 145,667 20.3667 16,6271 94,4167
17FEBEA 4.,39792 227.396 22.2417 17,4354 86.2917
18FEBG8 1.84373 208.188 20,0896 18,2875 ¥9.8542
19FEBSE 1.85208 133.125 19.3771 18. 4542 ¥B. 1667
20FEBS3 3,48332 219,896 19,7188 18,4500 g2.8125
21FEBSS 1.76875 199,479 17.8896 18,7083 ¥5.4375
22FEBS8 4 .BOOGO 139,282 21.4979 19,2187 76,4375
23FEB9E 5.83125 267,082 20.5479 19,8500 B8R.7708
24FEB9S 4.57708 332.063 16.7188 19.0000 £1.5833
25FEBS 2.20000 176.208 17.9542 18.7813 72.1458
26FEB9S 3.00000 152.104 19.9104 19,1313 67.2917
27FEBOS 3.74255 182.298 21.5485 13.5426 83.4894
28FEB9A 2.85208 184.333 21.0604 19,7667 87.8750
D1MARSS 3.52447 159. 234 20.2245 19.2532 £9,2340
D2ZMARSH 3.8351 180.372 22,2511 19.6021 56.39286
02MARSE 2.42766 207 .660 19,8426 19.0447 52,7021
O4mMARGE 2.618156 158.170 18,3638 14.3170 57.1315
QsMARSE 2.73836 180.511 18.2819 16.9489 59.9894
OEMWARSE 2.37500 197 .283 18.5848 21.2772 76.06352
OTMARSSB 3.55109 173.543 19,1663 21 . 8641 76.3152
OBMARSSE 5.72872 172.181 19. 8213 23.5085 77.2936
0OMARSB 5.48277 242,351 20,5021 20.7937 76.6803
10MAR9S 5.45638 28,330 19.9106 10.7447 65,6808
11#MAR98 4,39143 114.904 1% . 5868 11.3340 62.5428




Ammospheric Deposition Contnibutions to Nitrogen and Phosphorus Loadings in Tampa Bay

TBNEP Meteorologic Data
DATE WS LY ATEMP NTEMP RH

12MARSE 4. 06809 78,372 17.2032 10,7978 56.8170

13MARSE d.75745 67.547 16,4096 11,4362 54.5426
14KARSE 3.17447 90.538 15.1340 14.6394 60.9043
15MARSE J3.00255 41,223 16,4340 15,8351 62.808%

16MARSE 3.62766 113.840 17.1043 19. 6660 60.76BD
17MARSE 3.76809 121.557 17.8755 21,0085 67.7979
18MARSE 4.31596 144, 447 18.5234 22.6574 80.5170
19MARSE 2.27979 150. 447 19,0819 20. 0638 97 .6489
20MARS8 3.88043 180.370 15.0087 15, 8891 06, 3656
21MARGSE S.04574 311.553 18.8819 16.9723 74.8915
22MARSE 3.104286 266,500 1R.4723 14.1947 74,2979
23MARSB 2.76489 153,830 17.9383 15,0234 84 . 6809
24MARSE a.02128 110.681 18.0989 17.0351 72.3258
25MARSE 2.94458 83,936 18.5202 20.1447 67.4468
26MARBS 4.03511 BA.Z77 19.2074 21.2894 73.5319
2TMARSH 3, 28404 100.277 19,8904 21.6085 74.2128
28MARGE 2.814895 134.096 20.5854 21.5266 80.9043
29MARSA 2.48404 115.819 21.331% 23.4787 82.75953
JA0MARSE 2.82872 99,202 22,1447 23.1617 81.3085
J1MARSS a.24787 158.638 22 .8074 23.80936 83.5106
OtAPRSSE 5%.04375 184,250 23.9729 23.3™ M 75,1458
QZAPASE 3.175020 2n2.313 23,0872 23.7562 73.4792
Q3APR9B 5.03125 205.688 24,0333 24,3271 F7.8750
04APROB 8. 17660 258,277 24.0723 24,5511 73.1702
GOSAPRS9B ¥ .19583 1962650 20.0417 24.0563 ¥&.5000
O6APRIB 6.53958 143.375 19.8979 23.6375% 67.7917
Q7APR9S 7 .63750 150.479 22,9688 23.5708 35,6667
0BAPRIE 9.10417 182 .063 24,3958 23.8479 23.0000
09APRIA 9.77500 2149.563 24,7146 24.2438 54.3125
10APRSR 9.15833 302 . 500 20.9854 23.7854 58,9375
11APRS8 8.80625 189.375 17.9125 22.75683 55,3542
12APRSE 5.20208 134,938 18.8438 22.0792 47.8250
t3APASA 5.88125 157.125 20,3958 22.1875% 57 .6667
14APASA §.17917 184,125 20,8333 22,2604 §9.8332
15APAS8 5.40832 188,708 22,3438 22,4979 £3.0832
16APASSE 7.31887 181.542 23,3271 23.0313 82 _70R3
1TAPASE 7.12282 184 .833 23,9021 23.3667 B0.5000
18AFRS8 5.61458 172.645 24,2833 23.8478 80,4167
19AFRO8 §.49583 179.729 24 5229 24,2854 77.3r50
20AFR93 3.83542 257 .208 24 .5858 24,5500 83.1250
21APR9S 4.35417 275.5E63 22.8708 24,5000 84,4583
22APR98 7 .66667 322.833 21.5354 24,4521 89,5000
23APR98 8.95623 320,417 19,9521 23.8125 TH. 7500
24APRSH 5.484792 270.375 15.3083 22.9563 §7.9782
2S9APR3E 3.63542 183.292 20.2333 22.9229 57.375D
26APASE 4.82292 188.083 22.1333 23.2104 46.062%
2TAPASHE 3.51687 182.2M1 23_718H 23.69738 559782
28AFASE 4. 65000 185,583 24.0313 24.2625 67 .6250
29APAR98 7.23125 129.438 24.5083 24,6042 82 .68042
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TBMEP Meteorologic Data
DATE WS WD ATEMP WTEMP RH

30APR9B 6.25833 172.104 23.47T1 24._6958 92,6875
Q01MAYI8 5. 73375 275,021 23.2148 24.3729 A0.9583
Q2MAYOS8 5.53542 289 333 23.6729 24 4252 Bk, 5833
O3MAYOB 3.05000 227.583 22,9500 24 5867 ag, 0000
04MAYS8 5.5395%8 215,375 23,9475 24.7167 71.9792
QSHMAYOSR 4.25745 239 5583 24 .0085 24 .5574 73.3404
O06MAYOR 3.09583 216.229 23,1250 24,8563 79.1458
O7THAYISB 4.71458 198.604 24 .B729 25.5292 76.8750
0BMAYSE 8.58125 232.917 25,8021 26.0812 G9.8732
Q9MAYSE G.92917 275.313 25.5688 26,4208 ¥2.7292
10MAYSB ¥ .TGRTS 236.042 26.0879 26.7479 69.8125
11HAY98 9.45833 295.083 25.0645 26,7000 70,8333
12MAY98B 4,34583 255.333 24,2854 26.68986 T2.08313
13MAYO8 3.30625 173,646 25,7625 26.9604 73.4587
140AY9E 5.17917 185.542 27.7208 27,4771 50,2082
15MAY98B 4.81042 154 458 26.2396 27 .57582 71.937%
16MAYDB 4, 59583 179.083 25,0563 27 .6083 73,3542
17MAYS8 4.68542 196.313 25.3667 27.5979 78.1875
18MAY9S 3.87292 262.417 26,0750 27 6113 a0.1874
19MAY 98 4.47917 281.854 26.4729 27.9188 B0, 3958
20MAYYB 4.80833 31,792 26. 5771 2B.2479 82.6667
21MAYIR 3.97083 255,542 27. 1354 28.4145 81.9792
22MAYS98 4.19792 303.042 26. 9553 28.5917 73.2708
23MAYIR 4 .87708 295083 26,8042 28.7479 ¥5.39558
24MAYSR 3.58125 303,125 27.22289 28.2271 71.6458
25MAYSS 3.71687 193.729 26.6583 29,0458 74,8542
2ENMAYSH 3,35625 177,875 26,5823 29,2688 T7.2708
27MAYSH 4.71280 129.375 2r.3271 259.1375 FT.0208
28MAYSA 5.027018 146.208 26,1063 2R0.4812 THh.2542
29MAYSR 3.75417 166.917 25.8667 28.0333 78.1458
JGMAY SR 2.67083 203.500 25.8021 28,5271 7a.9792
FI1MAYSS 3.49582 193.521 26.0292 28. 36548 71,1047
O1JUNSE 5.686250 292,337 28.1063 28,7148 73,1867
02JUNSS 6.83542 287.000 28,3292 28.9604 87.9792
03JUNSS 5.71042 291 . 667 2R.4792 29._.2833 71.7232
04JUNSS 5.23750 275.479 28.5792 29.68042 74,8542
05JUNSS 4. 16667 253.917 29.2708 30.0917 79.3750
JEJUNSS 4,6B875 275,125 29,7896 30,5896 82.2292
R7JUNDB 5.14583 323.825 29,4125 30.6833 749.8958
0BJUNRSSE §.59792 108,833 28.4708 30.4354 T1.1875
05JUNSA 6.76250 180.500 27 .6188 29.9000 73.1042
10JUNSA 4. 06042 151.354 27 .6563 30.0667 &7.8750
11JUNSH 4,16458 230.6848 28.9542 30.5083 71.937%
12.JUNS8 4.07083 263.021 258.0042 30,9021 74,0825
14IUNGE 3.53750 206,500 28.12892 30.2083 79.2500
14JIUNSB 4. 24375 230.333 28. 2958 a0.4854 79.8250
158JUNSS 4.45417 239.271% 28,4750 30.7708 60,2708
16.JUNDSE 4.85208 227 .938 29,5458 30,8542 83.1667
17JUNSSE 3.88875 233.208 29,9604 31.0917 B81.2708
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DATE

18JUNSB
18JUNSB
20JuNga
21JUNS8
22.JuNga
23JUNSE
24JUNS8
25JUNg2
26JUNSS
27JUNSE
28JUNG8
29JUNS3
30JUNGB
JuLss
o2JuLgd
d3JuLsd
04JULSS
95JULSE
06JULSS
g7JuLSE
ogJULS8
09JULSE
16JULS8
11JULSE
12JUL 98
13JUL98
14JuLs8
15JuULz8
16JULSS
17JULS8
18JULSE
taJuLas
z0JuLas
21JUL98
22JUL98
23JULo8
2440098
25JUL98
28JUL98
27JULOR
28JUL98
25JUL98
A0JUL9H
3.JuLse

WS

3.43125
3.95833
4.11875
3.21042
3.98750
3.468735
a.81250
3.70833
2.89187
2.70208
4.01042
4.42917
5.78125
§.20208
4.98125
3,982500
5.68750
3.89582
3.25417
3.49752
4.64167
4.856825
G.21042
3.91667
4,00833
3.69167
3.12917
5.46042
a.91875
a.87917
3. 60625
2.45625
4.86042
5.52500
4.87083
4. 70000
2.85833
3.84167
4.31875
3.42292
3.15208
3.46458
3.44375
3.18750

wh

299354
243.500
269 .846
298 .688
162 . 604
189,157
205.021
184,167
203.479
214,396
201.000
155.812
267 .063
272.500
260.104
231.458
246,979
277.685
217.792
208. 604
230,000
250.104
268.313
207 . 771
241.958
200.72%
178.228
232,771
227.292
208.771
237.292
197.354
145.833
123.213
140,792
167.458
183,396
149.313
147.475
194,771
216.063
280 . 567
197.417
202.833

TBNEP Meteorologic Data

ATEMP

28.1313
30.07714
29.9708
30.4323
30,2356
29,2646
28.2979
27.4083
29.6417
29,5332
27.2500
30.4292
25.9125
28,7250
30.6542
J1.2875
30,9917
29.3473
20.4125
29.4500
28,1667
29,4563
268.8833
28.5730
23.4125
24 . 4567
24,8063
27.9833
27.1188
2B.5458
2%.4313
27.1729
27.3688
27.4750
27.2750
28.0021
28.56846
30,6608
30.0354
29,1021
28.8375
25,0167
28,7542
25. 96445

WTEMP

31.5354
31.5458
31.5083
31.6729
31.7563
31.7563
31.7271
31.5771
31.1250
31.0875
21,6125
3.7
a1 167
31.1208
31,3688
31.4208
31.3604
31.2208
31.0817
31.1e17
30.7458
30.6042
30.1750
25.4875
25.7979
30. 3667
30.5333
30.1917
23.5938
29,4833
29,8042
0. 3021
0. 1333
A0.0938
£9.9838
30.1333
30.5292
20,8417
31.1542
31.4208
31,7386
31.8312
31.772%
dz2.0125

AH

72,3125
75,3333
71.9167
¥6.5000
77.1458
76.8542
74.1575
73.1250
69.2817
F1.7500
73.3542
68 .85667
71.8333
51.0208
£2,0833
78,2082
75.0208
85,5625
77,3332
74,5000
62.1667
64.8125
70.2292
76.1458
59.8542
¥6.0625
76.5000
75.1250
78,4167
70.5583
73.7708
65.6875
66.1875
B5. 0833
BB. 4167
77.3958
280.2500
79,8373
89.2083
92.7500
78.1042
70.9583
73,1667
78.2917




	Title Page
	Table of Contents
	1. Introduction
	2. Methods
	3. Results
	References
	Appendix A: List of Advisors to TBADS
	Appendix B: Wet Deposition Data
	Appendix C: Dry Concentration Data from Samplers
	Appendix D: Daily Means of Meteorological Station Data

