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Nitrate (NOX-N)

 The Wekiva River and
contributing springs are impaired
because of elevated nitrate
(FDEP)

— DEP’s TMDL calls for ~80%
reduction in nitrate in Rock and
Wekiwa Springs

- Nitrogen exists in many chemical
forms in the environment

+ Nitrate is mobile, readily
available to plants including
aquatic plants and algae, and
can cause eutrophication.

Nitrogen Cycle (USEPA, 2006a)

- Wekiva Basin =
Watershed + Springshed

- Wekiva Basin # Wekiva
Study Area (WSA)

- WSA (defined by statute)
overlaps Wekiva Basin,
but not the same
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Phased Study — Phase | (2006-7)

« Desk top study / best available info
— More than 250 technical publications
— Data from St. Johns District, FDEP

— Developed computer applications that
estimate nitrate loadings

— Phase | report recommended field studies

Stakeholder Response to Phase |

 Not based on local data

- Overestimated residential fertilizer use &
impacts

- Underestimated atmospheric deposition
- Underestimated impacts of reclaimed water

« Some inputs expressed as Total Nitrogen
(TN) other as Nitrate-Nitrogen (NOX-N)

— “comparing apples and oranges”
= Phase Il




Phased Study — Phase Il (2008-9)

- DOH focused on septic systems

— Groundwater monitoring at 3 sites (Orange,
Lake, and Seminole)

« DEP focused on residential fertilizer
impacts

— Groundwater monitoring in Wekiwa
springshed (St. Johns District, MACTEC,
USGS)

— Residential Fertilizer User Survey (UCF)

Phased Study — Final Report (2010)

Responded to stakeholder comments on
Phase | report

Updated Phase | with new local data
— Phase Il (DOH and DEP studies)

— Other recent publications

Results on FDEP website

http://www.dep.state.fl.us/water/wekiva/index.
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Phase I of the s study tested and the work MACTEC did

Programs
» water Home r— -
I Wekiva Nitrate Sourcing
, brinking
Wates In the 2006-07 General Appropriations Act, line item 1798, the Florida Legislature established the following requirement for the del
» Everalades
P “From the funds in Specific Appropriation 1798, $250,000 from the General Revenue Fund is provided to conduct a Wekiva i
» Srants Aquifer study to determine nitrate impacts to the system.
Ground
» Groun: The Divisions of Water Resource Management and Environmental Assessment & Restoration have undertaken the required study if
A Johns River Water Management District. It was divided into two phases.
» Minerals Phase T .
» Monitoring Phase I of the study involved an assessment of available data on nitrate impacts to Loading by Source Ty
Special the Wekiva River and Floridan aquifer system, preliminary identification of relative
» Brojects nitrate contributions to water resources in the area and an identification of data Natural or
gaps to be filled. The work was performed under contract by MACTEC, Inc., a large Unattributed
» Springs consulting company that specializes in a wide variety of scientific and engineering 7%
. Stormwater  disciplines. MACTEC's findings on the preliminary issues it was contracted to
investigate are available in the Phase I Report, Wekiva River Basin Nitrate Sourcing
» MDLS Study, prepared for the department and the St. Johns River Water Management
nderaround  District. (The document is large, with 183 pages of text, graphs, charts and maps, ~ Septic Tanks,
" Iniection and it will take time to download.) 22%
» Wastewater  Asnoted, the Phase 1 MACTEC report represents a preliminary investigation based
, Waterpolicy | 0N existing data. Itis not a final accounting of nitrate impacts in the Wekiva area nor
does it reflect final conclusions of recommendations associated with the study the
» Watersheds it was charged with conducting. Phase I estimates of nitrate loadings to
 Wetlands the Wekiva Basin, partitioned by source, are shown in the figure to the right.
information ~ Phase I Domestic

Wastewater




Conceptual Loading Model

+ Estimated Inputs & Loadings
— Input = Nitrogen into Basin Input
> Total Nitrogen (TN) applied
as fertilizer
— Loading = Nitrate reaching
surface or groundwater
> Nitrate Nitrogen (NOX-N)
leaching to groundwater

Source Types:

Source Types

« Treated Domestic Wastewater
— Permitted wastewater treatment facilities
— Septic systems

- Fertilizer
— Agriculture
— Residential -
— Golf course
— Other
Livestock

«' Atmospheric Deposition




Domestic and
Industrial Wastewater

- DEP data
- 28 facilities reviewed

* Industrial discharges
are negligible

* >99% of total
dischargeto
groundwater

« Data from FDOH for WSA
* 65,000 systems in Basin

* Loading per system
based on FDOH
guidance

ZMACTEC

Loadings from Fertilizer Are Based on
Land Use

Stormwater Runoff | Groundwater Loading
Model Model

Runoff Rate x NOX-N | Recharge Rate x NOX-N
Concentration Concentration

Used existing model, previously Recharge rate from SURWMD East-
accepted Central Florida model
Concentrations from relevant
monitoring (mostly Florida)




Release and Loading Estimation Procedures
2004 Land Use and Recharge Layer Union

Release and Loading Estimation Procedures
Land Use and Recharge Layer Union
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Phase | Findings

- Fertilizer — 54% * Domestic Wastewater — 32%
— Ag—26% — Septic Systems — 22%
— Res — 20% Natural or

unattributed
) Fertilizer - Res
Contribution from Septic Systems
residential fertilizer "
use was most /i e
uncertain piece of Permmﬁ; /Ssewer) 4||"’ A\ Femgésl:-Ag
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Phase Il

Phase Il —
Field Studies in the Wekiva Basin

- FDOH focused on
septic systems

— Monitored ground
water at 3 sites

- DEP focused on
residential fertilizer
use

— Supported UCF survey of residential fertilizer use

— Monitored ground water at 28 residential sites in
W ekiwa Springshed

AMACTEC

Impacts of Residential Fertilizer Use
Wekiwa Springshed

+ Sites selected to avoid
other sources of nitrate
— Residential > 5 years
— Far from septic systems
— Never in citrus £
- 30 wells installed o o
— 28 residential
— 2 on conservation land
+ Sampled 4 times each

S Rt e Lo
Phase Il Sample Locations




Impacts of Residential Fertilizer Use
Wekiwa Springshed

- Residential > Undeveloped

2mg/L > 0.3mg/L

- Residential impacts NOT caused by sewage
— Stable isotope studies (MACTEC and USGS)
— Microbial studies (USGS)

- Residential impacts ARE caused by fertilizer

- Observed Impact 33% Less than Phase | estimate
— Phase | assumed residential NOX-N at 3 mg/L

) Final Report

Final Report

* Responded to stakeholder comments on
Phase | report
— All inputs now expressed as Total Nitrogen
— Improved accounting for reclaimed water

— These changes increased Basin inputs of
> Atmospheric deposition
- Permitted wastewater facilities




Final Report

« Updated Phase | with newer information

— Especially new monitoring data within the
Wekiva Basin (DEP and DOH Phase II)

« Use of these data increased confidence
in the results and

— Reduced relative effect of residential
fertilizer use

— Increased relative effect of domestic
wastewater

AMACTEC

Representative NOX-N Ground Water
Concentrations

Septic Systems

Row Crops

Feeding Operations
Citrus

Golf Courses
Nurseries

Pasture

Permitted Wastewater
Field Crops
Residential/Commercial
Tree Farms
Unfertilized Land

Final Results

- Fertilizer — 48% - Domestic wastewater — 38%
- Ag-26% — Septic Systems — 26%
— Res —15% — Permitted (sewer) — 12%
u’:::tl:ir::t‘t)e'd Fertilizer - Res
6% 18%
- New data from
Wekiva Basin | ,
reduced uncertainty S 12
in major source types )
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Compare Phase | and Il Results
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