of the
Everglades

Archbold Station and
Buck Island Ranch

7 Archbold Research Sites
I Conservation Lands
:I Avon Park Air Force Range
:l Lake Wales Ridge
[ ] Headwaters of the Everglades



Archbold manages 20,000 acres of
natural laboratories

ARCHBOLD’s
BUCK ISLAND

ARCHBOLD
BIOLOGICAL
STATION

RANCH

ESTABLISHED 1941 ESTABLISHED 1988

5,200-acres 10,500-acres
pristine scrub preserve Working cattle ranch




Field infrastructure and
sensor networks

streams of environmental data, many long-term
e

Monitor & Sensor Network

= I Weather Stations
g

@ Solar Well Bl 2017 Pasture Bui
Inactive Monitoring 2018 Pasture Burn |1
[ 2 wen &
mll 2019 Pasture Bui
BIR WRP

Past Eddy Flux Tower \
i P Wetland staff gauges Footpi

® Active Monitoring
Well

ARCHBOLD [
BIOLOGICAL STATION
% Conservation % Education .

* Buck Island Ranch is a
platform for research

* Improved versus semi native
pastures.

* Real-world cow-calf
* Biodiversity

* Water Quality/Nutrient cycles
e Carbon
* Fire Ecology
* Life Cycle Analysis
A



Biodiversity e.g. 454 plant species, 371
(85%) native plants found in wetlands
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Water Management —
Ditches and Wetlands

629 wetlands
~500 miles of
ditches

Harney Pond canal



Archbold’s BIR
Long-term Water | FRercoin
Quality Sampling —

 Data collected by BIR/
analyzed in our chem lab

* Many sites have monthly
data ‘90’s — 2015

e Quarterly 2017-current

* Need funding to assess
hydro-, meteo- and land
management drivers of
nutrient concentrations

BIR Sampling Locations

=
®
CH

Hamey Pond . : i
Canal “k I

MAERC Internal
Sampling

Harey Pond
Surface Sampling

Ditches * pumps

0.475 0.95 Km




Total P mg/L

*data in preparation

1991-2015 Total P Average =0.24 mg L-1

0.7
8 Ditches Edge of Farm 2000 2008
Concentrations not flow weighted or __Drought
area weighted : TS Fay
0.6 - Calendar Year 29.8in 2007
) Does not account for backflow Drought
**Sampling occurs quarterly 2017- 33.44in
current
0.5 1 BMPs — solar wells, cross fencing/rotational grazing,
supp feed placement, soil/forage testing, fire, ditch
cleaning, etc.
0.4 ~
0.3
0.2
0.1
Stocking Density Exp. Water Ret. Exp.
00 47— T T T T T T T T T T 1 1

Nl DX O DO O
el Aol lo ole e X Mo R AV MM AN
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No P fertilizer for 14 years at the time of this study —
Importance of Legacy P

[ Improved
Il Semi-improved
-+ Total Runoff

—
1)
L
~
(@)
=
D
[72)
©
®©
L)
o

Runoff (cmly)

1998 1999 2000 2001 2002 2003

Year




Quality, Quantity, Timing,
Distribution

4 .“”'“JJ' |Il




Over 100
Water
Contro

Structu
BIR

resS on

ARCHBOLD

BUCK ISLAND RANCH

@ @

Buck Island Ranch NEPES 1 & 2
W NEPES WCS
Component 1 (BIR Cell 2: 800 Acres)
-] Component 2 (BIR Cell 1: NutRem)
&5 NEPES Watershed




MIKE-SHE/MIKE | | model, S. Shukla UF
Results from Buck Island Ranch

Wetland area

inundated
Baseline= Ditch bottom, FRESP = | m above bottom , Max Board = 1.1 m above bottom increased by
o
—FRESP - - Baseline — Max Boards 28%
0.7
— 0.6 - i .
-Lm". ) 1 Peak Flow Reduction
I
E | Wetland plants
' .
2 ! and animals
Ll
increased
(Boughton et al.
2019)
Jun-08  Jun-08  Jul-08 Jul-08  Aug-08 Sep-08 Sep-08 Oct-08

Date

When riser boards were installed under FRESP
resulted in 22% reduction in flow.

Water retention increases subsurface storage.




Opportunities for Dispersed Water on Private Land: Quality,
Quantity, Timing, & Distribution (and Other Benefits)

Dispersed Water Management Projects

Subprogram: Status
FRESP: 0&M

|| NEPES: Planning

|| NEPES: Design/Permitting
B NEPES: Complete and O&M
{771 NEPPP: Design/Permitting

7] NEPPP: O&M

SFWMD

Lost Oak

Ranch 1
By

El Maximo

R T
Atk Ranch

v Triple A
Ranch WMA & (3

/' Ranch

Brighton Valley —._

Hard Willaway Cattle & ¥
Lykes West = Sod

Waterhole
Dixie Ranch —

Buck Island _
Ranch WMA

o XL Ranch

po. LaHamaca Nicodemus _
Charlotte Slough |

SWFWMD
Babcock
SEWMD  Ranch — _cas

Alico Dispersed
Water Storage Project

ned:
Bl water Farming: O&M
Notes' * WMA - Water na

Managament Alternative

ATLANTIC
OCEAN

Scott

im Bay
/ Water Farm
/

Alderman-

"/~ Deloney Ranch

Adams-Russakis
Ranch WMA

__Bluefield Grove
Water Farm

Bull Hammock

[ RanchWMA
f e

Caulkin N

Water(Fa rm—

Expansion

* Florida Ranchlands Environmental Services
Project pilot program. Measured loadings
from 4 projects &n prep). Biodiversity
impacts (Boughton et al 2019)

* Archbold provides compliance
monitoring/reporting for SFWMD
Dispersed Water Program

* Northern Ever§lades Payment for
Environmental Services project —

* |4 projects (NE-PES/FRESP); 25,463
acres;

* 15,477 acre-feet retention/year
(modeled)

* Lykes WWH removed 58.3 metric tons
8{) IID5386% of the P pumped in) (2007-

* Water Farming — 1,500 ac-ft on 210 acres

* Northern Everglades Public Private
Partnerships



Wetland Restoration/Easements:
3,/70 acres

* 2 WRP easements (800 acres) =
* South marsh easement = NeIER| G o5
e East marsh easement Fi Tem i Ei‘m
i i } .-_\‘){- # S l:l-E;ifingWRPA:eassince2(‘06.
Results : -\\

* Water levels and hydroperiod increased following
restoration.

Floristic quality and cover of wetland adapted species
increased following the restoration.

Cattle grazing had a neutral effect on success of

restoration.

=1 pre-restoration post-restoration

&

[

o

=

8

(TR

S

§ i]; 3 South Marsh \WRD

3 .

E: . Sonnier et al. 2018 PLOS ONE
2006 2007 2008 2009 %
Cumulative Rainfall cm) “ A

80 100 120 140



BIR: What else can we do to
reduce loading?

* Proposals
1. Harvesting and reducing imports/inputs

2. Intensive soil sampling to identify hotspots and
understand variability, targeted BMPs for high areas

3. Intensification — solution or risk? E.g. sugar
conversion. Scale up scenario modeling needed

4. Implement conservation easements and make sure
low contributing landscapes are not being converted
(~50% of BIR landscape)

5. Phosphorus budgets (ranch and regional scale)
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