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a\ Nitrogen Cycle and Nitrogen Attenuation

A\ Estimating Nitrogen Loads to Ground Water

Process:

ATMOSPHERIC N, RESERVOIR
81,000,000 kg N, over each hectare

1. Estimate the inputs of nitrogen to the land su
inventory information (best available).

NH**, NO,
Fire, ightning N, FIXATION
322 kg Symbiote

DENITRIFICATION
NS N
0-80 ki/ha 0-335 koha

processes that could transform the various forms o increase plant available

subsurface (such asdenitrification, ni cation.of ammonia, uptake

NH
VOLATILIZATION
0-50 kgma

Dehnitrification,

immobilization, plant
uptake and harvesting
remove or attenuate N.
NHA FIXATION

1000-3000 kg ma The wide ranges (kg/ha)
reflect variable soil
conditions, fertilizer
material, livestock, crop
types, etc., all affect
leaching of N to ground
water.

EROSION
0 - 200 kg/ha
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Recharge to Ground Water

Rates are weighted to estimate
ading potential for each
source category

National Atmospheric Deposition
Program (NADP)

o Wet deposition
o Bradford Forest (FLO3)
o Orlando (FL32)
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o Marion County provided best
available septic tank data

o DOH model relying on tax parcel
data and sewer service areas

o Average annual input to septic tank A i
= 9.92 Ib-N/person
8.97 mg used if no data — | s g qﬁ?
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o Census of Agriculture
o Dept of Agriculture
o Every 5years
o # of livestock (categorized by a
o Full county data ONLY

o

Broiler Chickens: 0.159 sm ) Separate Category
4 T 3 o Horse Farms

Layer Chickens: 0.003
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A Land use Percentages: Horse Farms i Land use Percentages: Horse Farms

28,541 ac, 41%
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&\ Land use Percentages: Horse Farmis

BMAP Area-
28,541 ac, 41%
High Recharge-
24,173 ac, 35.1%

Medium Recharge-
3,816 ac, 5.5%

BMAP Area-
28,541 ac, 41%
High Recharge-
24,173 ac, 35.1%




T Land use Percentages: Horse Farms

BMAP Area-
28,541 ac, 41%
High Recharge-
24,173 ac, 35.1%
Medium Recharge-
3,816 ac, 5.5%
Low Recharge-
551 ac, 0.8%

Horse Farms: N in Waste

©

0

o

put to land surface
High Recharge: 692,255 Ib-N
Medium Recharge: 152,727 |b-N
Low Recharge: 34,911 Ib-N
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7Y Horse Farms: Fertilizer N

o Land use data used to estimate the percenta
each recharge area '
o Marion County, High Recharge
o 56,412 ac all livestock lands
o 24,173 ac horse farms
o 43% horse farms
0

Input to land surface
o High Recharge: 702,191 Ib-N

o Medium Recharge: 122,406 Ib-N
o Low Recharge: 21,424 |b-N
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Cattle Farms: N in Waste

Full county data multiplied'\by the

o

Input to land surface

o

o

o

High Recharge: 1,343,692 |Ib-N
Medium Recharge: 1,086,652 Ib-N
Low Recharge: 359,432 Ib-N
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Y Miscellaneous Livestock Waste

BMAP populations estimated with
land use percentages

o 337 broiler chickens
o 2,912 layer chickens
o 2,396 goats
o 767 hogs
605 sheep

Input to land surface
High Recharge: 728,752 Ib-N

o Medium Recharge: 490,587 Ib-N
o Low Recharge: 167,205 Ib-N

10



o Property appraised land use data was
compiled
o Each county was evaluated individually
o Land areas for specific crops were-estimated '»‘

o Application rates based on IFAS
recommendations (lb

Low Reeharge: 145,022 Ib-N

0

FL Dept of Ag Fertilizer Sales Data

o

o

N in Fertilizers: Urban uses

Annual data
Total Fertilizer Sold
Total N in Fertilizer Sold

Total Fertilizer for Non-Farm
Applications

4/24/2014

clude
residential areas,
golf course, pakks
and zoes, and
recreational
areas
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42 City of Ocala drainage wells

o 33%in Low Recharge

o 21% in Medium Recharge

o 45% in High Recharge
Runoff curve numbers and event

Low Recharge: 13,433 |b-N
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4\ Environmental Attenuation Factors (EAFs)

EAFs represent the
percentage of N
removed and therefore
not available for
leaching to groundwater

DENITRIEICATION
o'ib Yiina

o Examples

o Volatilization
o Plant uptake O

Denitrification

90%

water Treatment Facilities 60%

Septic Tanks 40%

Urban Fertilizers 80%

Crop Fertilizers 70%

All Livestock 90%
Drainage Wells
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o

Recharge Factors

Recharge factors are used to
estimate the percentage of

the non-attenuated nitrogen
expected to reach the
aquifer

Drainage well art
aquirer;

Annual Average Loading to Ground Water

8%

Misc Livestock
Fertilizer, Urban 1%

Fertilizer, Crop
15%

Cattle Farms
18%

7N

Septic Tanks

36% Drainage Wells
4 2%

Atmospheric
Deposition
6%

Horse Farms
9%

1,510,456 Ib-N/yr |

4/24/2014
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A Annual Average Loading to Ground Water

2%
(Horse Farms)

36,899 Ib-N/yr

Low Recharge

H 3%
itmospheric Deposition

|l Septic Tanks

| Fertilizer, Crop
|l Fertilizer, Urban
|l Misc Livestock
M Cattle Farms

M Horse Farms

|l Drainage Wells
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Annual Average Loading to Ground Water
10 year capture zone

Cattle Farms
4% Horse Farms
A \ 13%
Misc Livestock
0.4%
Drainage Wells

Fertilizer, Urban 12%
11%

A

Fertilizer, Crop

10 year capture zone is 20%
of the BMAP by land area

S T o 31% of the load to ground
water is sourced within the

468,554 Ib-N/yr 10 year capture zone

|
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County Fertilizer Sales Data

Marion County
Sources: USGS SIR 2012-5207
USGS OFR 90-130

2020

Id still be in the
subsurface and
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springs.
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7 = Historical Crop Acreage and

74\ Next Steps

ol Commercial Fertilizer Applications

. Compile historical information on
Marion County; USDA Census Da
25,000 100,000 wastewater and other N sources

m S
oo ¢ * Compare historical land use
3 [ ©
E information from past GIS d
=y
Q =%
E 15,000 f
5 &
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& ) Current Nitrogen Load to Ground Water,
4\ Annual Average Loading to Ground Water

Export in Silver Springs, and TMDL target

2,500,000

itmospheric Deposition
W wWwrF
|l Septic Tanks
| Fertilizer, Crop
|l Fertilizer, Urban
L) Misc Livestock
M Cattle Farms

M Horse Farms

|l Drainage Wells
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QUESTIONS??

Brian.Katz@dep.state.fl.us

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