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» Atmospheric Deposition

» Fertilizers (cropland, pastul
turfgrass)

g Anil§al wastes

> Stormwater runoff



http://images.google.com/imgres?imgurl=http://yardsurfer.com/wp-content/uploads/2010/05/fertilizer-spreader.jpg&imgrefurl=http://yardsurfer.com/fertilizer-spreader/&usg=__d9LmQbH9RGvUx3PWK6hQ9hAOWR0=&h=325&w=262&sz=23&hl=en&start=79&zoom=1&tbnid=SrRheVw_FoRgdM:&tbnh=118&tbnw=95&ei=mF5DUYeuFKjh4AOh5YCoDA&prev=/search?q=fertilizer+spreader&start=60&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CE4QrQMwEjg8
http://images.google.com/imgres?imgurl=http://static.auctionservices.com/images/17230095/20080716_soybeans_33.jpg&imgrefurl=http://www.maringauction.com/auction_detail.php?id=173239&usg=__wKMUMwtWo2f0lScREg7clIh-XVw=&h=450&w=650&sz=359&hl=en&start=189&zoom=1&tbnid=Lk2GNBG6YEPYgM:&tbnh=95&tbnw=137&ei=2WFDUfisO8nE4APwz4HoBA&prev=/search?q=cropland&start=180&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDoQrQMwCDi0AQ
http://images.google.com/imgres?imgurl=http://www.plummersseptictank.com/wp-content/uploads/2013/01/septic-tank-location.jpg&imgrefurl=http://www.plummersseptictank.com/index.php/archives/754&usg=__bZOc2l-n1HmWGg9Xv5dY4AcEXAg=&h=455&w=720&sz=47&hl=en&start=4&zoom=1&tbnid=Q3PNt8NpHtdSeM:&tbnh=88&tbnw=140&ei=4GNDUbGUENSz4APn64GACg&prev=/search?q=septic+tanks&hl=en&safe=strict&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAw
http://images.google.com/imgres?imgurl=http://www.sweetclipart.com/multisite/sweetclipart/files/rainy_weather_with_thunder.png&imgrefurl=http://www.sweetclipart.com/rain-cloud-lightning-bolt-369&usg=__gYelmZJCLeL5b8UDHImjSJepNAM=&h=4894&w=5277&sz=862&hl=en&start=4&zoom=1&tbnid=nMgD1mFKQa2--M:&tbnh=139&tbnw=150&ei=CWFDUZSbFa2j4AO6hIHIDQ&prev=/search?q=cloud+with+rain+clipart&hl=en&safe=strict&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAw
http://images.google.com/imgres?imgurl=http://bestclipartblog.com/clipart-pics/horse-clip-art-7.gif&imgrefurl=http://bestclipartblog.com/21-horse-clip-art.html/horse-clip-art-7&usg=__byG5nEgmHTHvjH4msjvTrcqgd1k=&h=213&w=230&sz=17&hl=en&start=32&zoom=1&tbnid=Xa4Bq36kSzlomM:&tbnh=100&tbnw=108&ei=wGhIUd6wNNGj4AONjIGQAg&prev=/search?q=horses+clipart+images&start=20&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEAQrQMwCzgU
http://images.google.com/imgres?imgurl=http://image.shutterstock.com/display_pic_with_logo/62421/62421,1223398473,1/stock-photo-golden-hay-bales-in-the-countryside-on-a-perfect-sunny-day-18547426.jpg&imgrefurl=http://www.shutterstock.com/pic-18547426/stock-photo-golden-hay-bales-in-the-countryside-on-a-perfect-sunny-day.html&usg=__74KZIrR42iFLAsIsbunG4ePU6yk=&h=470&w=450&sz=106&hl=en&start=26&zoom=1&tbnid=0AKWIPT8-G1LsM:&tbnh=129&tbnw=124&ei=KmpIUezoLerD4APpuoDICA&prev=/search?q=haybales+clip+art&start=20&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDQQrQMwBTgU
http://images.google.com/imgres?imgurl=http://www.sweeping.com/Portals/146397/images/stormwater_basics_2.jpg&imgrefurl=http://www.sweeping.com/blog/bid/190127/Why-There-is-a-Greater-Push-to-Control-Stormwater-Runoff&usg=__c3UPFNEPAM3wK99Y_2Y0l-lINOs=&h=437&w=573&sz=78&hl=en&start=23&zoom=1&tbnid=aAzT3MbEPYZBkM:&tbnh=102&tbnw=134&ei=mLtiUdiUGevU0gHI9IF4&prev=/search?q=stormwater+runoff&start=20&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAjgU

Process:

1. Estimate the inputs of nitrogen to the_
inventory information (a work rOf

processes that cou
subsurface (su

r to get nltwgen Io \

t,g spring. Fine-tune estimates



http://images.google.com/imgres?imgurl=http://static.auctionservices.com/images/17230095/20080716_soybeans_33.jpg&imgrefurl=http://www.maringauction.com/auction_detail.php?id=173239&usg=__wKMUMwtWo2f0lScREg7clIh-XVw=&h=450&w=650&sz=359&hl=en&start=189&zoom=1&tbnid=Lk2GNBG6YEPYgM:&tbnh=95&tbnw=137&ei=2WFDUfisO8nE4APwz4HoBA&prev=/search?q=cropland&start=180&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDoQrQMwCDi0AQ
http://images.google.com/imgres?imgurl=http://www.plummersseptictank.com/wp-content/uploads/2013/01/septic-tank-location.jpg&imgrefurl=http://www.plummersseptictank.com/index.php/archives/754&usg=__bZOc2l-n1HmWGg9Xv5dY4AcEXAg=&h=455&w=720&sz=47&hl=en&start=4&zoom=1&tbnid=Q3PNt8NpHtdSeM:&tbnh=88&tbnw=140&ei=4GNDUbGUENSz4APn64GACg&prev=/search?q=septic+tanks&hl=en&safe=strict&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAw
http://images.google.com/imgres?imgurl=http://www.sweetclipart.com/multisite/sweetclipart/files/rainy_weather_with_thunder.png&imgrefurl=http://www.sweetclipart.com/rain-cloud-lightning-bolt-369&usg=__gYelmZJCLeL5b8UDHImjSJepNAM=&h=4894&w=5277&sz=862&hl=en&start=4&zoom=1&tbnid=nMgD1mFKQa2--M:&tbnh=139&tbnw=150&ei=CWFDUZSbFa2j4AO6hIHIDQ&prev=/search?q=cloud+with+rain+clipart&hl=en&safe=strict&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAw
http://images.google.com/imgres?imgurl=http://bestclipartblog.com/clipart-pics/horse-clip-art-7.gif&imgrefurl=http://bestclipartblog.com/21-horse-clip-art.html/horse-clip-art-7&usg=__byG5nEgmHTHvjH4msjvTrcqgd1k=&h=213&w=230&sz=17&hl=en&start=32&zoom=1&tbnid=Xa4Bq36kSzlomM:&tbnh=100&tbnw=108&ei=wGhIUd6wNNGj4AONjIGQAg&prev=/search?q=horses+clipart+images&start=20&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEAQrQMwCzgU
http://images.google.com/imgres?imgurl=http://www.sweeping.com/Portals/146397/images/stormwater_basics_2.jpg&imgrefurl=http://www.sweeping.com/blog/bid/190127/Why-There-is-a-Greater-Push-to-Control-Stormwater-Runoff&usg=__c3UPFNEPAM3wK99Y_2Y0l-lINOs=&h=437&w=573&sz=78&hl=en&start=23&zoom=1&tbnid=aAzT3MbEPYZBkM:&tbnh=102&tbnw=134&ei=mLtiUdiUGevU0gHI9IF4&prev=/search?q=stormwater+runoff&start=20&hl=en&safe=strict&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAjgU

. |EXPLANATION

0-4
4-8
8-12
P 12-20
I More than 20

nt B
\| .9\: ?h;sl captule zone
00-yr modeled ca

0 O-yr\'no deled capture zone

\\

I\ sufficial aquifer and the Floridan aquifer, and
the leakance properties of the confining unit
separatingthe surficial and Floridan aquifers.

igh recharge values surrounding
ings Group on the north,

" | |- Most of the highest recharge values occur
“ in the 10-year capture zone for Silver
Springs that delineates an area of high
aquifer vulnerability .

N <

®.8 2Miles




N
EZ:J{N:?BO ndarQ\
ﬁ’ Silveér Spring A

X
Rechav\ge
Low
Med

B ieh

Discharge
0 25 5 10 Miles
———t—t—+—+—+

This map prepared 10/15/13 FDEP Ground Water Management Section. For display purposes only. For more information: K. Eller (850)245-8652




Nitrogen Source

ten

l\:\at\gh ST
or

References

Category an \

Atmospheric . > S\JOJ‘V Katz et al 2009; HT Odum Florida Springs

DepOSItlw 0 Institu 201 L\ﬁm do Associates, 2011
\ X o < | Katz aI 20094! dum’Florida Springs

WWTF \/> 60% ey " Insu 2011; Lombardo Associates, 2011

{
c‘e/@ h\ks 45% ‘\ ‘\.\\\\%gz b(atz et al . 2010; Lombardo
S \ _~| Assaqciates, 2011

}arm%ert? 1zers

Goolsby et al 1999; Katz et al 2009; HT Odum
Florida Springs Institute 2011

Urban Fertilizers

Goolsby et al 1999; Katz et al 2009; HT Odum
Florida Springs Institute 2011

Livestock Waste

Oenema 2006; Goolsby et al 1999; Katz et al
1999, 2009; Baton et al 2005;

Stormwater

Estimated in this study




Fertilizers

6,000,000

S&unty Fertilizer

| sales data
5,000,000 Marion Cou nty

Sources: USGS SIR 2012-520
USGS OFR 90-130

» Need to estimate the
quantity of fertilizer N
applied relative to the
amount sold.

4,000,000 -

3,000,000 -

>> We are tracking down
historical information
about a fertilizer plant in
Ocala

2,000,000 -

Fertilizer Nitrogen, kilograms

\191;3\/ 90 2000 2010 2020

\

** Important to estimate historical nitrogen loading to ground water
system because some of this legacy nitrate from several decades ago
still could be in the subsurface and moving toward Silver Springs.

1940 1950 1960 1970



18% apply fertilizer annually; 27% every third year.

* Jamie has visited 786
horse farms since 2007.




iVlanure N content

"tiX%SE (kg-N/animal/year)

45.3
0.44
26.0
31.4
32.9
5.84

Cattle and Calves
Horses and ponies

Chicken, Layers

*1,401 farms
**2,161 farms

These numbers will be apportioned to the Silver Springs and Rainbow Springs BMAP
areas based on the percentage of agricultural pasture land in each area.




Horse farm manure manage 2011-2013)
180 farms, J. Cohen, !@

Manure on land at 62% of farms




Marion County and City of Ocala NPDES Phase
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Marion County provided best
available septic tank data

Input to Land
Surface

(kg-N)

People per
County household
Alachua 46 /Iea\urn/
/ High 1
N Low
{ 245§ [ Medium
/ High
' Low .
Mamm 2.41 Medium 16,825
.&,> High 22,070
Low 184
Sumter 2.26 Medium 1,803
High 748
Low 1,715
Putnam 2.53 Medium 1,551
High 372
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Broiler Chickens:
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o Layer Chickens:
0.0012




Livestock: Land use Percentages
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Feeding Operations
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Specialty Farms

o Horse farms

o Dairies

o Aquaculture



Livestock: Land use Percentages
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(‘5nly 62% of the horse population
is contributing nitrogen
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relevant literature
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QUESTIONS??

Division of Environmental Assessment and Restoration B.riafw.Katz dep.state.fl.us
Ground Water Protection Section Kirstin.Eller@dep.state.fl.us
Richard.W.Hicks@dep.state.fl.us
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