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WHAT IS PARTICULATE P?

PARTICULATE PHOSPHORUS
AND SEDIMENT CONTROL
BMPs

MOHSEN TOOTOONCHI PHD

ASSISTANT SCIENTIST FACULTY

Everglades Research and Education Center, UF
IFAS
« Dissolved P in water AND Particulate P

* Particulate P is in soils, sediments and vegetation
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Phosphorus slices

Particulate P
47%

Who likes Pie?
What about Pie Chart?




PARTICULATE MATTER
AND SEDIMENT
CONTROL BMPs

Phosphorus that is in soils, sediments and vegetation

BMP [ems | DESCRIPTION
NUTRIENT oF
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o ‘education/instruction
Rotational Vegetable Planting | 254 on planting of i w
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Split Nutrient Application 5
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Reduced P Fertization 5| P applcation ra i a least 30% below recommendation
WATER MINIMIZE THE VOLUME OF OFF-SITE DRAINAGE DISCHARGE
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Improved Infrastructure 5
Water 5 and

PP AND SEDIMENTS: MINIMIZE MOVEMENT OF PARTICULAT MATTER AND CANAL SEDIMENTS
* Leveling flelds _+ Slow drainage velocity near pumps.

+ Grassed swalesfield dtch connections.

« Ditch bank berms  + Cana cleaning program

a2 2| Rrbevmeg i o e
“Am 12| - sediment sumpiiapin canals

- Soi stabitzation though infrastructure improvements

* Cover crops  + Culvert bottoms above ditch bottoms

* Vegetated ditch banks
Other BMPs TBD_| BMPs proposed by permitee and accepted by SFWHD.

Potential Sources of
Particulate Phosphorus

Soil Erosion from fields

Soil Erosion of Canal Banks

Erosion of Canal Bottom (Canal sediments)

AW N

Floating Aquatic Vegetation (FAV)

Particulate P
47%

Soil Erosion

Soluble Reactive P
46%
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Soil Erosion

* Erosion happens everywhere all the time...

* But we can reduce it at the farm!
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Cover crops

I;Z\illesltfai:::ji;tion though infrastructure improvements Fa rm i n g ;
PARTICU LATE . Grassed swales/field ditch connections : i s g §
. Vegetated ditch banks :
MATTER AND . Ditgchtbtank sttabilization P ra Ct I C e S
SE DIMENT . Ditch bank berms &3
CO NTROL B M PS . Field ditch drainage sumps

Sediment sump/trap in canals

. Culvert bottoms above ditch bottoms

. Aquatic weed control

. Barriers at discharge locations

. Slow drainage velocity near pumps

. Canal cleaning program

Cover Crops (i.e. Rice) Flooded Fallow Fields

LAND (LASER) LEVELING

Reduces sheet and rill soil
erosion

Improves water management
Uniform field drainage
reduces P loads

Better cover crop and crop
yields

v" Minimizes soil erosion; Reduces soil subsidence

v Serve as drainage water storage pond. Important to recirculate water before
pumping.
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1. Cover crops !'% 5

Soil stabilization though infrastructure improvements

Canal and ditch
maintenance

w

Grassed swales/field ditch connections

PARTICULATE
MATTER AND
SEDIMENT
COoNTROL BMPs

Vegetated ditch banks
Ditch bank stabilization
Ditch bank berms

N o v s

®

Field ditch drainage sumps
9. Sediment sump/trap in canals
10. Culvert bottoms above ditch bottoms

11. Aquatic weed control

12. Barriers at discharge locations

13. Slow drainage velocity near pumps

14. Canal cleaning program
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Minimize erosion of canal and ditch banks

Ditch and Canal Bank Berms

A Field Ditch Bank Berm

Soil Berm Vegetated Soil Berm
Ditch Banks

B b e e e R R b ol b i b b R b it

i
Caprock j
o
i
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PARTICULATE
MATTER AND
SEDIMENT
CONTROL BMPs

Drainage
Pump
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w

N o u s

10.

11.
12.

13.
14.

Cover crops

Level fields

B

Soil stabilization though infrastructure improvements

Grassed swales/field ditch connections
Vegetated ditch banks

Ditch bank stabilization

Ditch bank berms

Field ditch drainage sumps
Sediment sump/trap in canals

Culvert bottoms above ditch bottoms

Aquatic weed control

Barriers at discharge locations

Slow drainage velocity near pumps

Canal cleaning program

Field Ditch Bank Berm

Sediment Sumps/Traps at the Pump
and Upstream of Drainage Structure

Pump Sump

51038

Sediment
Accumulation

Drainage Canal

e
Caprock
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1. Cover crops . : o
> Level flelds -ﬁﬂ

3. Soil stabilization though infrastructure improvements
4. Grassed swales/field ditch connections * Fleld Ditch Bank Berm
PARTICULATE
5. Vegetated ditch banks
MATTER AN D 6.  Ditch bank stabilization
SE DlMENT 7. Ditch bank berms
Sutimaet SumonTrapa st the Pump
8.  Field ditch drainage sumps =
525 Upream o1 Orainsge Srtuee

9. Sediment sump/trap in canals

10. Culvert bottoms above ditch bottoms

11. Aquatic weed control

12. Barriers at discharge locations Aq u ati C Ve getatio n

13. Slow drainage velocity near pumps Is there a difference in Particulate P between these two canals?

14. Canal cleaning program

Floating Barriers

1. Covercrops . ' o
2. Level flelds -ﬁﬂ

I Aq uatllc Weed 3. Soil stabilization though infrastructure improveme ts
contro
4. Grassed swales/field ditch connections
PARTICULATE tes/
. Spot Spraying with M 5. Vegetated ditch banks
approved aquatic ATTER AND j [;:c: Zant :)tabilization
E itch bank berms

herbicides to avoid FAV
infestation (spraying an
infestation can lead to
massive FAV death and
high P discharges).

SEDIMENT
CONTROL B M PS 8.  Field ditch drainage sumps

9. Sediment sump/trap in canals

10. Culvert bottoms above ditch bottoms
* If infestations occur, 11. Aquatic weed control
harvest FAV mechanically
and put it back in empty
fields to compost.

12. Barriers at discharge locations

13. Slow drainage velocity near pumps

14. Canal cleaning program
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Slow drainage velocity near pumps

L ey
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CANAL CLEANING

~ CANAL IMPROVE

v' Place excavated materials away from top of banks when possible.
v" Most beneficial when conducted during irrigation periods

/

Slow drainage velocity near pumps
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Soil

Marl
Caprock

Organic sediment Shell rock

Mineral sediment
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PARTICULATE
MATTER AND
SEDIMENT
CONTROL BMPs

»Slow drainage near pump station
»Determine critical water levels: Do not drain the farm
below Stop elevations

Cover crops
Level fields ot

Soil stabilization though infrastructure improveme

Grassed swales/field ditch connections

Vegetated ditch banks
Secinert BnpaTiape ot the P
2 Upirea o rminage S

Ditch bank stabilization =
Ditch bank berms

Field ditch drainage sumps

Sediment sump/trap in canals

. Culvert bottoms above ditch bottoms

. Aquatic weed control

. Barriers at discharge locations

. Slow drainage velocity near pumps

. Canal cleaning program
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* Please refer to the following EDIS publications for more information:
e https://edis.ifas.ufl.edu/ss448
Thank you * https://edis.ifas.ufl.edu/ss410
e https://edis.ifas.ufl.edu/ss417
H DOP
H SRP

= Follow BMPs to Make the Pie smaller!
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