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Phosphorus Source Hypotheses

Hydrologic Management of the Upper Basin Project
Vegetation Management (P in herbicides i.e., glyphosate)
Erosion

Biosolids

Others?

N0 O

/%% St. Johns River

\z'\:._ / Water Management District

iacames?



Hypotheses

spread increase
3. Hydrologic Management

a) Timing and Spatial patterns don’t coincide
b) Insufficient magnitude

c) Other chemical indicators don’t support
4. Herbicide-derived phosphorus — insufficient magnitude
5. Erosion — not supported by Total Suspended Solids (TSS) or Turbidity data
or P as SRP
6. Biosolids — Compatible with: a) Timing b) Location
c) Chemistry d) Magnitude
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What are Biosolids?




Annual Nutrients applied (tons)

Upper SJR Basin

Class B Biosolids Applications

TN and TP from Class B Biosolids in the Upper St. Johns River

(1998 — 2021)
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Cumulative Biosolids Applied in the
Upper St. Johns by Generating
Facility, 2013 - 2016
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Data Evaluation

FDEP’s Class B Land Application Permit Data

and SJRWMD Water Quqllty Network

Purple fields
with FDEP’s
detailed Class B
land application
permit data
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Lines of Evidence

for Biosolids Contribution

iming o anges — Phosphorus concentration tracks changes in
biosolids application rates
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TN and TP from Class B Biosolids in the Upper St. Johns
River (1998 — 2018)
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Timing of Phosphorus Increase

Blue Cypress Lake - TP vs Stage

2000-2023 Significant Relationship (p<0.0001)
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Lines of Evidence

for Biosolids Contribution

. TIming 0 anges — Phosphorus concentration tracks changes in
biosolids application rates

2. Location of Changes — Increased phosphorus concentration in
watersheds with biosolids but not other watersheds
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2. Spatial Pattern of Phosphorus Increase

O Water quality stations
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2. Spatial Patterns
Cumulative Biosolids Loading Strongly Correlated

with Mean Annual TP for Blue Cypress Lake

Blue Cypress Lake 1998 - 2017
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3. Spatial Patterns — Paired Watersheds
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Lines of Evidence
for Biosolids Contribution

Ng O anges — Phospnoru oncentratiol
biosolids application rates

2. Location of Changes — Increased phosphorus concentration in
watersheds with biosolids but not other watersheds

3. Magnitude of Changes — increased phosphorus concentrations are
large, requiring a large input change
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3. Magnitude of Phosphorus Increase

* Blue Cypress Lake P mass increase in water column at least 13 tons
o 1,340 tons of P applied in Blue Cypress Lake’s watershed as Class B

e 14,730 tons of P applied to USJRB since 1998 as Class B (as of 2018)

* Hydrologic management <4 tons of P annually, prior to regulation
schedule change

* Fertilizer applied at agronomic rates and runoff detectable in
potassium data

& St. Johns River

by Water Management District

iacames?



Lines of Evidence
for Biosolids Contribution

2. Location of Changes — Increased phosphorus concentration in
watersheds with Class B biosolids application but not other watersheds

3. Magnitude of Changes — increased phosphorus concentrations are large,
requiring a large input change
4. Chemistry of Changes
a) Elevated phosphorus is primarily soluble reactive phosphorus form

b) Increasing phosphorus but not nitrogen
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4. Chemistry of Phosphorus Changes

Mean Monthly Total Phosphorus & Ortho-Phosphate-Dissolved for Blue

Cypress
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4. Chemistry of Change — N vs. P

Mean Monthly Total Phosphorus & Total Nitrogen for Blue Cypress
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2022 SJIRWMD Biosolids Publication

Research Article

Trends in phosphorus fluxes are driven by intensification
of biosolids applications in the Upper St. Johns River Basin LAKE AND RESERVOIR
(Florida, United States) MANAGEMENT

Andy Canion , Victoria Hoge, John Hendrickson, Thomas Jobes & Dean Dobberfuhl VOLUME 38. ISSUE 3. SEPTEMBER 2022

Published online: 24 Jun 2022

':I Check for updates

&k Download citation https://doi.org/10.1080/10402381.2022.2082345

B Full Article [al Figures & data & References &k Citations Ll Metrics = Reprints & Permissions Get access

* Includes analyses with more sites and longer periods
of record

* Includes more sophisticated statistical evaluations

An International Journal of the North American Lake Management Society

Taylor & Francis
Taylor anc roup
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2020 Legislative Changes

Summary of Key Provisions

* Meet a minimum unsaturated soil depth of two feet from the depth of
biosolids placement when biosolids are applied

* Not allow application on soils with a seasonal high-water table
(SHWT) within six inches of the soil surface unless the permittee
provides reasonable assurance through the site nutrient management
plan and water quality monitoring plan that land application will not
cause or contribute to surface water quality violations or
groundwater violations
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2020 Legislative Changes

Summary of Key Provisions

* Require enrollment in a Florida Department of Agriculture and
Consumer Services’ (DACS) Best Management Practices (BMP)
program for applicable commodity type

* Revising the provisions for determining biosolids land application rates
(rates based on Nitrogen [N] or Phosphorus [P])

* Groundwater and surface water monitoring requirements for land
application sites
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2020 Legislative Changes

Summary of Key Provisions

New and renewed pern after July 1, 2020, mu Nclude a pert

reopener condition to add a compliance date of no later than one year
after the effective date of new biosolids rules

* All permits must comply with the new rules no later than two years
after the effective date of the new biosolids rule

* Biosolids permit applications shall be considered projects of
heightened public interest
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FDEP Grant

Projects to Monitor and Improve Water Quality:

Environmental Resource recovery
remediation options

technologies pilot I/

Improve understanding of Reduce environmental

where and how much can impacts and produce
be applied other beneficial products

Management
recommendations
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Biosolids Storm Event Grab Samples - TP (log axis)
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ll. Groundwater TP concentrations at Field C10

180 “
200 H
Q 4106 \QQQ \"306 @QQ qﬁ”@g ”JQQQ' “J(.}QQ D‘QQ(B %QQ \QQQ ,\4'366 (]’QQQ qi._,QQ GJQ@ a;’,@ b‘g@
Total Phosphorus (ug/L)
/& St. Johns River

ady; Water Management District



ll. Surface water P. concentrations at C1 and C10
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Il. FT-ICR-MS (FSU)
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analyses forthcoming

* Checking unique
biosolids formulae
for possible single
compound tracer

One application
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Pasture (Control)
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V. WRF P Management — Current and Future?

rate with HIGH
pollution
potential

Facility

Low P Reclaimed Water

Future

Water Reclamation

Land

Facility application at
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with P recovery agronomic rate
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Concentrated phosphorus for
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| HSPF model wsheds

e

- Biosolids application fields
USJRB Project Area

Tribs

Tributary Trends

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

TCB
NWOLF
PENNY
JGS

TMC
SWOLFU
SCR
BCCR

Stable
Increasing trend (p < 0.05)
Increasing trend, rate > 5% yr'1
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: HSPF model wsheds

e

- Biosolids application fields
USJRB Project Area

Site

Wetland Trends

“Moving Front”

Year

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Stable

Increasing trend (p < 0.05)
Increasing trend, rate > 5% yr'*
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Water Body Trends
“Moving Front”

Site 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
N

SRS
SGO
HBI

Stable
Increasing trend (p < 0.05)
Increasing trend, rate > 5% yr*

__: HSPF model wsheds

b ——

- Biosolids application fields
USJRB Project Area
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horus Inventory

Septic tank load-to-land Rapid infiltration basin load-to-land Biosolids application-to-land Fertilizer application-to-land Reclaimed water application-to-land
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Selected sources total application-to-land

P h 0 S p h 0 r' u s I nve n to ry Phosphorus (Ib/ac) per subbasin
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xplain water quality patterns -
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