2023-2024 Dr. John M. DeGrove Webinar Series

Land Application of Biosolids in Florida: Challenges,
Opportunities, and Equitable Solutions
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We only offer professional certification credits

for participants who attend the live webinar!
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of FLORIDA




If you have sound issues:

1. Make sure the speaker on your
computer is turned on

a. Adjust the volume on your computer

2. On Go-to-Webinar control panel
click arrow to maximize control box

a. Click on arrow by Audio box to e
maximize It
b. Do Sound Check OR

c. Switch to Phone call and it will % MUTED
prOVIde yOu Wlth a ’]u ’T]ber and p|n Microphone Array (Realtek(R) Audio)

Sound Check =HE %

(@) Computer audio
O Phone call
O No audio

Speakers/Headphones (Realtek(R)
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II:QE%% Building Better Communities & Saving Special
-ofFLORIDA Places

Florida’s leading nonprofit advocate for
sustainable communities

Work with citizens, community and state
leaders, conservation and business
groups

Educate, advocate and negotiate to
orotect Florida’s high quality of life

i YOG




Dr. John M. DeGrove

May 4, 1924 — April 13, 2012

lcon of comprehensive planning both in
Florida and across the nation

Co-founder of 1000 Friends of Florida

To find out more, please visit:
1000friendsofflorida.org/dr-degrove



http://www.1000friendsofflorida.org/dr-degrove/
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For those who attend the live event,

this webinar has been approved for credits for:

American Institute of Certified Planners (1.5 AICP CM #9274562)
Florida Bar (1 General CLE #2308743N)
Florida Landscape Architects (1.5 DBPR credits #0013580)

Florida Environmental Health Professionals (1.5 contact hours)
Certified Floodplain Managers (1 CEC).

1000 Friends has not applied for credits for those
who view the broadcast at a later time.

Find credits for past webinars at
1000fof.org/upcoming-webinars/credits

1000

FRIENDS
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Follow up survey, certificate and credits:

In the follow up email for the LIVE WEBINAR you will receive:

* Alink to a brief survey to help us improve future webinars
* A certificate of attendance (use Google Chrome to download)

Information on credits for past webinars are available at
1000fof.org/upcoming-webinars/credits

1000
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For DBPR Landscape Architects

If you attend this live webinar, please send the course name and your name, email, and DBPR license
number to vyoung@1000fof.org

“'ik Business and Professional Regulations
SN ’ (DBPR)

l On\y those who attend the LIVE
- WEBINAR are eligible for DBPR credits

L - -/ As required by the State of Florida, 1000
~ 7w + 4. Friends will submit your credits on your
‘g;”.ja_ behalf, based on the information you

B/ RS .

£ 8/, -/ submitted during registration



mailto:vyoung@1000fof.org

Upcoming Webinars

* Wednesday, December 13, 2023, noon to 1:30, Eastern
2024 Florida Legislative Preview

* Wednesday, January 24, 2024, noon to 1:30, Eastern
Agriculture 2040/2070

1000fof.org/upcoming-webinars

1000
FRIENDS
of FLORIDA



https://1000fof.org/upcoming-webinars

Please stay involved!

The 2024 Florida Legislative Session is slated to convene on January 9 and conclude
on March 8, 2024. At 1000 Friends we believe robust citizen engagement in the
process is essential. To that end, here are some resources that can assist you:

e Check out 1000 Friends’ 2024 Legislative Funding and Policy Priorities

e Reach out to your State Senator and Representative this fall to discuss issues
that are important to you. It is helpful to establish a relationship before the
session even starts.

e Share your priorities at your county legislative delegation meeting. 1000 Friends
continues to update this list as more information becomes available.

e Register now for 1000 Friends' Free Legislative Webinars to find out the latest on
key legislation. Our 2024 Florida Legislative Preview webinar is being held at
noon, Eastern, on Wednesday, December 13. You may also register for our
February Florida Legislative Update and March Florida Legislative Wrap Up
webinars.

e Sign up for 1000 Friends’ Email Alerts to receive regular updates on legislation
and budget issues as they move through the process.

e Support 1000 Friends so we can continue to advocate on behalf of all citizens in _ FRIENDS
the halls of the legislature. You may make a one-time or recurring monthly of FLORIDA

contribution.



http://www.1000fof.org/legis/2024

Support 1000 Friends!

NAVIGATOR
*k kx k kgt www.1000fof.org/donate

Four Star Charity

j”S—/‘ CHARITY DONATE

(you may designate it for

Platinum
Transparency

DeGrove Education Fund)

2023 SPONSOR
Candid. the DeGrove webinars by emailing
vyoung@1000fof.org to find out more
1000
FRIENDS

of FLORIDA


http://www.1000fof.org/donate
mailto:vyoung@1000fof.org

=e=  Please ask questions!

Sound Check =HE ?

(@) Computer audio

Ot *Click on arrow at top right of your screen to

% mureo maximize control panel

Microphone Array (Realtek(R) Audio) ~

e Click arrow next to “Questions” to maximize
felking: Erica Mal the questions box

+ Handouts: 4 =]

LMI1541_UCC_GoTo_Product_Comparison_Chart... ® P ‘ e a S e ty p e a ny q u e St i O n S i n th i S b OX

Prep your presenter - Timeline.pdf

S *Please refer to the slide number and/or
speaker when you post your question

L) How can we set up Audience

Questions? *Please keep your questions succinct!

A Q&A can be public or private

cteril

Staff will ask the presenters questions, as

time permits 1000

FRIENDS
of FLORIDA

Webinar 101: Take our tip-filled tour of Go...
Webinar ID: 254-002-235

@ This session is being recorded,

8 GoloWebinar




JEND
of FLORIDA

FREE WEBINAR

Land Application of
Biosolids in Florida:

Noon on November 8
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Craig Diamond

As Research Manager for this project for 1000 Friends of
Florida, Craig Diamond has a Master’s of Science degree
in environmental engineering sciences and more than 40
vears of public sector experience. He served as a research
and teaching faculty within Florida’s state university
system for 24 years; has 21 years’” experience in planning,
including having served as Florida’s last chief of state

planning; and since 2012 has worked as a consultant in
natural resource economics.



Elio Fernandez

Elio is pursuing a Ph.D. in Urban & Regional Planning at Florida State
University (FSU) with a focus on water quality, sustainability,
environmental justice, and collaboration. His research involves the
use of Geographic Information Systems (GIS) and its application in
urban planning research, theory, education, and policy. Elio obtained
a dual Bachelor’s degree in Geography/Environment & Society while
minoring in Urban Planning, a Master’s degree in GIS and
Cartography, and a Master’s in Urban Planning from FSU. He also
teaches for FSU’s Interdisciplinary Social Sciences Program,
integrating environmental, economic, social, and political
perspectives into contemporary social problem analysis. Elio has
performed GIS analysis and has participated in planning projects for
the Florida Department of Elder Affairs, the Florida Department of
Environmental Protection, and 1000 Friends of Florida



Chris de Bodisco, Ph.D.

Chris is an Associate Professor of Economics at Stetson
University. His research interests focus on using non-
market valuations to design fair and sustainable
mitigation strategies under changing climate
conditions, especially for coastal communities. He
contributes to the community through Committee
work for Stetson’s Water Institute, the STEM
Committee for the Indian River Lagoon National
Estuary Program, and the East Central Florida Regional
Resilience Collaborative.







BIOSOLIDS IN FLORIDA:

A BASIS FOR
MANAGEMENT ALTERNATIVES

NOVEMBER 8, 2023




“Civilization is the distance man has placed

between himself and his excreta.”
--- Brian Aldiss (The Dark Light Years, 1964)




PROJECT MANAGEMENT

e 1000 Friends of Florida Board Owersight Committee

* 1000 Friends of Florida Staff
e Technical Advisory Committee of Issue Experts and Stakeholders




WHY THIS PROJECT
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WHY THIS PROJECT!

1) The transfer of biosolids from urban counties to more rural
aredas may present issues of equity and fairness:
e Environmental Externalities (i.e., water quality and
other impacts not addressed by the market)
e Environmental Justice
2) Because of (1), the management and ultimate choices for
the disposition of biosolids may not be optimal (i.e.,

} } {,’.: :.’ N :!" l,l..' |\.\ ‘t / ‘(. ,';‘ W
metho ds, fu ndin g, etc. ) 1000
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WHAT ARE BIOSOLIDS!?

* [n the civil engineering and waste management universe,
the following terms are not truly interchangeable, but are
often used synonymously in the literature

o Sewage Sludge

O Septage

o Wastewater Residuals
o Wastewater Solids




WHAT ARE BIOSOLIDS!?

HOW BIOSOLIDS ARE MADE THROUGH THE WASTEWATER TREATMENT PROCESS
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Biosolids are
transported to farms,
forests, and composters.

AP
.

TRASH REMOVAL SETTLING

DIGESTION DEWATERING

COMMERCIAL Microbes and Just like your stomach, Water is removed, just
WASTEWATER gravity remove microbes and heat like in the spin cycle of
solids from water. “digest” the solids. a washing machine.




WHAT ARE BIOSOLIDS!?
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DISPOSITION OF BIOSOLIDS

»  Management (Disposal) of Wastewater Residuals:

o Land Application
o Landfill

o Thermal Conwversion (Incineration; Pyrolysis;

Gasification — waste-to-energy)
o Composting
O Injection




DISPOSITION OF BIOSOLIDS

Jd  General Uses:
o Landfill Daily Cover (blended w/ soil)

o Agriculture — fertilizer & soil supplement / amendment

o Forestry
O Reclamation

o Homes & Gardens (composted product)

' A means of recycling




ECOSYSTEM BENEFITS OF BIOSOLIDS

* [mprowves soil health through nutrient

supply

* Promotes plant growth

* Dwindles the use of chemical fertilizers

e They are a slow-release fertilizer...

restraints from groundwater

contamination

** Depends on the nature of the treatment
processes

* Poornima, R., Suganya, K., & Sebastian, S. (2022). Back-to-Earth
(BEA) Concept




PROJECT SCOPE

Review Applicable Federal and State Regulations
Conduct a broad literature review
Update and consolidate biosolids data

Develop a project geodatabase to support analysis and a public
interface

Examine the Issue of Contaminants of Emerging Concern (e.g.,

PFAS)




PROJECT SCOPE

e Conduct appropriate statistical analyses to examine
o Environmental Justice
o The Nexus to Surface Water Quality
o Interregional Externalities, i.e., costs imposed on others

e Examine the costs and benefits of current practices, including
non-market considerations

e Prepare findings and recommendations for officials and

stakeholders




PROJECT METHODOLOGY

 REVIEW FEDERAL AND STATE LAW
o 40 CFR Part 503
o Sections 373.4595, 373.811, and 403.0855, Florida Statutes
o Rule Chapter 62-640, Florida Administrative Code

» Summarized and Provided as part of Report Technical Appendix




PROJECT METHODOLOGY

 CONDUCT LITERATURE REVIEW

Peer-reviewed, published literature
Agency Reports and Data
White Papers & Grey Literature

O O O O

Webinar / Conference Submittals

» Approximately 200 Report References
» Annotated Bibliography

» Newly Aggregated Reports of Biosolids Generation and
Land Application (2019-2021)




PROJECT METHODOLOGY

* CREATE PROJECT GEO-DATABASE

US Census / Tiger Files
USGS Watersheds and Hydrography (Stream Networks)
FWC - Land Cover

NRCS - Topography, Soils, Flood Frequency, Depth to Water Table

EPA / DEP Records on wastewater treatment facility biosolids production
and disposal

o O O O O

DEP Records on water quality (impaired waters, bodies and segments)

O

o DEP Records on biosolids land application locations




PROJECT METHODOLOGY

 GIS MAPPING AND ANALYSIS

o Maps of Class B biosolids land application sites by county and by
watershed

o Biosolids Matrix of Generators and Recipients; maps of Biosolids
Generators and Recipients

o Maps of Demographic and Socioeconomic Variables by County
(vulnerable populations by age and race; median income)

o Maps of Watersheds with Impaired Waterbodies and
biosolids land application sites (2023 Legislative Effort)




PROJECT METHODOLOGY

e STATISTICAL ANALYSIS

o Basic statistics on the demographic and
socioeconomic character of biosolids generators and
receivers at the County, Block Group, and

Watershed levels (Hydrologic Unit Code 12)

o Data reviewed and processed to address a variety of
concerns (heteroskedasticity, non-linearities, ranges of

values)

o A variety of regressions run (in process)




PROJECT METHODOLOGY

e ECONOMIC ANALYSIS (7n process)

o Cost-Benetit Analysis of current practices and
select, scalable alternatives

o Assessment of one-time, annual and life-cycle /
replacement costs for a 10-year horizon

o Inclusion of non-market considerations such as
surface water pollution, greenhouse gas
production from transportation and disposal




PROJECT METHODOLOGY

e Contaminants of Emerging Concern (PFAS)
o Status of EPA Research
o Status of Other States' Regulatory Responses
o Consideration of Data included in Facility Reports to EPA

» PFAS/PFOS are ubiquitous in the environment; biosolids
are one of many sources

» No documentation of unique links between biosolids,
surface water, public health in Florida




REGULATORY SETTING

e [nitial purpose of Federal regulation was to limit the amounts of
heavy metals in land-applied biosolids

e Treatment is determined via temperature, time, pH (e.g.,
alkalinity) for varying levels of percent solids within sludges

e Classes are thus determined by degree of reduction in levels
of pathogens (e.g., fecal coliform, viruses) and vectors (e.g.,
rodents, flies, mosquitoes) and concentrations of select elements
achieved by the above treatment(s)




REGULATORY SETTING

Biosolids are labeled by Class - B, A, AA (or A Eq)

* (Class B is the minimum quality suitable for transfer from a
wastewater treatment facility (least exposure to people)

e (Class A is an intermediate class (higher exposure to people)
* (Class AA is the highest class (greatest level of treatment)

» The Land Application of Class B Biosolids is Regulated /
Permitted & Monitored

» Based on higher treatment levels, Class AA biosolids are exempt
from nutrient restrictions for land application and NOT
monitored




REGULATORY SETTING

Under DEP's permitting procedures there are extensive monitoring and
reporting requirements for land-applied biosolids

Permits require a nutrient management plan and an application site
phosphorus assessment (relates to remaining soil capacity to

absorb PO,)

Cumulative application limits apply to metals and to nutrients (nitrogen
and phosphorus)

There are setbacks for application sites from receiving waters (e.g.,
Outstanding Florida Waters) and drinking water wells (private and
public)

Storage sites must not contribute to runoff, odors, or vectors




REGULATORY SETTING

e 5.373.4595, F.S., (the “Northern Everglades and Estuaries Protection

Program”) has effectively precluded land application of biosolids in the
Okeechobee Basin and the St. Lucie and Caloosahatchee watersheds

e Subsection 373.811(4), E.S., prohibits the application of biosolids

within a basin management action plan in effect for an Outstanding
Florida Spring

e Other constrained areas:
o Ewerglades Protection Area
o Lake Apopka
o Green Swamp




REGULATORY SETTING

e Nutrient Management Plans for sites in Lake Okeechobee, St. Lucie
River, and Caloosahatchee River watersheds must demonstrate no net
loading of nutrients to application sites (nutrients exported through

products generated on-site must be equal to or greater than nutrients
applied to the land).

e “Clean Waterways Act” of 2020 (s. 403.0855, E.S.) included significant

regulatory provisions for biosolids; established legislative intent to
reduce the migration of nutrients into receiving water bodies via setback
distances, depth to water table, and use of Best Management Practices.

e 5.403.0674, E.S. (2023), grants program directed towards reduced

nutrients, more Class AA, and innovative technologies




ELIO FERNANDEZ




STATE OF KNOWLEDGE!

United States Florida Biosolids Use & Disposal 2018
Biosolids Use & Disposal 2018 (dry US tons, %)

(dry metric tons, %) Total: 412,000
Total: 5,823,000

Surface Disposal ~ Other Enraciland |1ng8§r8ti5%p
132,942,2% .62,038,1% 12,607,0.2% 806,0.5% |

Landfill ADC
219,330, 4%

— Reclamation
59,964, 1%

Class AEQ

Distributi -
653,829 . Landfill burial
Incineration 1 1'0/ Ag riculture 8@,, 19.5%

Agriculture

Landfill Burial S

¥
'\5 y X . i

Class A EQ Distribution
232,322, 56%




STATE OF KNOWLEDGE

ESTIMATED DISPOSITION OF BIOSOLIDS
IN FLORIDA (DRY TONS)

52, 113

83,981
229,301

- MARKETED = B-LAND APPLIED = LANDFILLED




STATE OF KNOWLEDGE

As of 2023, Florida's effective population (residents + tourists) is 24.0
million - and growing at about 1.7% per year

Tourism - equivalent to 1.75 million residents -~ is growing at nearly
3.0% per year

Residuals production is currently 7.45 gallons per person per year

The current estimated production of biosolids in Florida is 365,400

dry tons, about 7.5% greater than DEP's last summary publication
(2018)




STATE OF KNOWLEDGE

CLASS B LAND APPLIED BIOSOLIDS

120,000

100,000 \
80,000
60,000
40,000

DRY TONS PER YEAR

20,000

2013 2021
YEAR

== CLASS B LAND APPLIED




CLASS B APPLICATION SITES

e 130 Class B Permitted Application Sites
e 0-52 Square Miles, Mean = 1.2, SD = 4.8

e 8 Application Sites > 5 Sq. Mi.
e (Osceola, Brevard, Indian River, DeSoto, & Charlotte




APPLICATION SITES
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APPLICATION AREA BY COUNTY

e Total: 158.4 Sq. M.

* Counties with 5+ Sq. Mi.
o Osceola (76.2 Sq. Mi.)
o DeSoto (16.2 Sqg. Mi.)
o Indian River (13.8 Sqg. Mi.)
o Polk (12.9 Sq. Mi.)

Square Miles

= N L o Charlotte (8.1 Sq. Mi.)

| '1-10

— = o Brevard (7.2 Sq. Mi.)




APPLICATION SITES BY COUNTY

* Counties with 5+ sites:
o Polk (24)
o Levy (11)
o Osceola (9)

)
(6)

o Suwannee (5)

o Brevard




CLASS B APPLICATION VOLUME BY COUNTY

* Counties > 1,000 Dry Tons
(Annual Mean)

o Osceola (61,111 Dry Tons)
o Polk (6,190 Dry Tons)

o Brevard (3,603 Dry Tons)
— e o Gult (2,991 Dry Tons)

iy < | o Charlotte (2,590 Dry Tons)

.~ 0-10
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LANDFILLS ACCEPTING BIOSOLIDS

* 66 Landtills

» Class I, Sludge Management
Site, & Composting Facility

e Counties > 2 Landfills
o Highlands (4)
o Escambia (3)

o Osceola (3)

Legend
® [andfills
# of Landfills
0
1
N
B -4




CLASS B PRODUCTION BY COUNTY

 Counties > 1,000 Dry Tons
(Annual Mean)

o Broward (17,406 Dry Tons) o Volusia (2,819 Dry Tons)
o Miami-Dade (16,243 Dry Tons) o Brevard (2,418 Dry Tons)

o Hillsborough (10,536 Dry Tons) o Pinellas (2,137 Dry Tons)

Legend

Dry Tons

10
0-10 ;

—toy o Bay (3,310 Dry Tons) o Alachua (1,231 Dry Tons)

B 1,000-10,000 A

B 10,000-17,500

o Orange (8,777 Dry Tons) o Manatee (1,388 Dry Tons)




CLASS B PRODUCTION BY COUNTY

* Broward (95MGD, 70 MGD Avg.)

e Anaerobic Digestion & Dewatering

* Miami-Dade (368MGD, 90-110 MGD Avg.)

* Anaerobic Digestion & Dewatering (Biogas & Electricity)
* Compost — Class AA (Weather Permitting)
* NEW Facility - Thermal Drying or Composting

Legend
Dry Tons
0

= '« Hillsborough (96MGD, 60 MGD Ave.)

110100 * Activated Sludge Biological Nitrification/Denitrification

I 100-1,000 (D £ o
S 1,000-10,300 * Biogas & Digestion System Enhancements
B 10,000-17,500

* NEW Composting Facility on Inactive Landfill




PRODUCTION LESS RECEIPT

Legend
Has Application Site

R
Dry Tons

B (-5,000)-(-17,500)
0 (-1,000)-(-5,000)
0-(-1,000)

0

[ ]

'0-1,000
~11,000-5,000
B 5,000-10,000
B 10,000-61,000

 Net Producers > 1,000 Dry Tons

o Broward, Miami-Dade, Hillsborough,
Orange, Bay, Volusia, Pinellas, Manatee,
& Alachua

* Net Receivers > 1,000 Dry Tons
o Osceola, Polk, Gulf, Charlotte, Taylor, &

Brevard

FRIENDS




COUNTY - DIFFERENCE

* Major Receivers > 1,000 Dry Ton Ditference

N by | B County Class B (Dry Tons) Class B Sites Site Area (Sq. Mi.) # of Landfills Class AA (Dry Tons)
: A Osceola 61,111 9 76.2 3
ey Polk 5,223 24 12.8 1
Gulf 2,970 1 0.5 0
Charlotte 2,572 2 8.1 2
Taylor 1,570 3 3.1 0 0
Brevard 1,185 6 7.2 1 207
Legend
Has Application Site
R
Dry Tons
I (-5,000)-(-17,500) :
I (-1,000)-(-5,000)
- 10+(-1,000) D
428-1,000 :
~11,000-5,000
B 5,000-10,000
I 10,000-61,000




BIOSOLIDS TRANSFER MATRIX

FROM

COUNTY

ALACHUA 34
BAKER

BAY
BRADFORD
BREVARD
BROWARD
CALHOUN
CHARLOTTE
CITRUS
CLAY
COLUMBIA
DIXIE
DUVAL
FRAMNKLIN
GADSDEN
GILCHRIST
GULF

899 2,411

37

107

17

246
97 17
14

14

10 24

/3
21

of FLORIDA




CLASS AA PRODUCTION BY COUNTY

Legend

Dry Tons

. Jo
~_0-100
1100-1,000 b,
B 5,000-10,000 '

I 10,000-52,000

* Counties > 5,000 Dry Tons

o Sumter
o Orange
o Palm Beach
o Indian River
o Hendry

o Broward

o Duval

o Pinellas

o Hillsborough
o Escambia

o Charlotte

o Okeechobee




CLASS AA PRODUCTION BY COUNTY

Legend

Dry Tons

. Jo

~_10-100
~100-1,000
¥ 1,000-5,000
B 5,000-10,000
B 10,000-52,000

""""""

 Sumter County (Compost USA)

* Landscape Companies & Power Line Maintenance
Contractors

* Harvest Quest Inoculant
* Orange County (Shelley's Environmental Services)
* Mineral Lime, Wood Chips, & Organics

 Palm Beach County (SWA - NEFCO)

* Thermal Dryer
* Powered by Landfill Gas, Natural Gas, & Propane




COUNTY DEMOGRAPHICS

Status County % Non-White % Under Poverty Median HH Income % Under5 % Over 60
Broward 60% 12% S61,000 6% 23%
Senders —
Miami-Dade 71% 15% S54,000 6% 22%
| Osceola 59% 13% S56,000 6% 18%
Recelvers
Polk 39% 14% S52,000 6% 26%




CLASS B APPLICATION BY BLOCK GROUP

L

& 5’ 1 2. A+ Min (0 Dry Tons)

- 3
= L
P~
I 5
vi
s,
<
N

e Max (28,393 Dry Tons)

/  Mean (630 Dry Tons)

Legend
[ ICounty

ki S e St. Dev. (3,114 Dry Tons)

___10-10
____110-100
1100-1,000 @
1,000-2,000
B 2,000-5,000
B 5,000-15,000
B 15,000-28,000




% NON-WHITE BY BLOCK GROUP
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% UNDER POVERTY LINE BY BLOCK GROUP
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MEDIAN HOUSEHOLD INCOME
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POPULATION 9% UNDER AGE 5
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POPULATION 9% OVER AGE 60
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BLOCK GROUP SUMMARY

* All Block Groups Applying Class B

Statistic % Non-White % Under Poverty Median HH Income

% Under 5 % Over 60

Min 4% 0% SO 0% 0%
Max 380% 52% $128,000 22% 90%
Mean 23% 15% $49,000 5% 29%
St. Dev. 15% 11% $25,000 4% 17%

Legend
[ |County

Dry Tons

10

. |0-10
~_110-100

" 1100-1,000
7 1,000-2,000
B 2,000-5,000
B 5,000-15,000
B 15,000-28,000

* Block Groups > 1,000 Dry Tons

Statistic % Non-White % Under Poverty Median HH Income % Under 5 % Over 60

Min 6% 5% $0 0% 10%
Max 42% 22% $120,000 5%, 69%
Mean 18% 12% $52,000 6% 30%
St. Dev. 10% 5% $38,000 5% 17%




BLOCK GROUP DEMOGRAPHICS (RECEIVERS)

Status

Senders

County % Non-White % Under Poverty Median HH Income % Under 5 % Over 60
Broward 60% 12% S61,000 6% 23%
Miami-Dade 71% 15% S54,000 6% 22%

Status

County Statistic

Receivers

County Mean 59% 13% $56,000 6% 18%

Min. 13% 3% $0 0% 10%

Osceola |Max 28% 22% $90,000 15% 32%
Mean < 19%  13% $55,000 T%— 17%

St. Dev. 6% 8% $34,000 7% 8%

County Mean 39% 14% $52,000 6% 26%

Min. 7% 7% $0 0% 10%

Polk |Max . 54% 48% $80,000 13% 59%
Mean < 31% 18% $45,000 - — 5% 24%

St. Dev. ’ 13% 11% $19,000 4% 12%

i




HUC12 - CLASS B APPLICATION

X A AL ) Z& * (Crossing Municipal Boundaries

*Large Application Sites
*Diverse Land Cover

*Numerous Waterbodies

*Watershed Analysis Needed

e HUCI12 Sub-Watersheds (Most Detailed)

Largest Appication Ste

Impared Waterbody (TNATP)
Dry Tons

0

0-1,000
D 1,000-5,000
B 5.000-10,000
B 10,000-125,000
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CLASS B APPLICATION BY WATERSHED
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* 153 HUC12 Watersheds
o Min (O Dry Tons)
o Max (8,854 Dry Tons)
o Mean (537 Dry Tons)
o St. Dev. (1,409 Dry Tons)

o 12% > 1,000 Dry Tons - Osceola, Polk, Gulf,
Calhoun

o HUCI12 Application Site Area = 0-12 Sq. Mi.
* Mean = 1.02 Sq. Mi.




CLASS B APPLICATION - IMPAIRED WATERSHEDS

* 89/153 (58%) Impaired (TN or TP)

* 15/18 (83%) > 1,000 Dry Tons Impaired
(TN or TP)

o 10% of Applied HUC12 Watersheds
o 17% of Impaired HUC12 Watersheds

s

Legend
County
Impaired Waterbody (TN or TP)

* 35/41 (85%) Impaired (Osceola & Polk)

o ‘ o 23% of Applied HUC12 Watersheds

10-10
~_|10-100 @

B 100-1,000 o 39% of Impaired HUC12 Watersheds
B 1,000-5,000
I 5,000-9,000




WATERSHED CHARACTERISTICS

* Applied Watersheds
Statistic Slope WTD (cm) Flood (Dominant) Flood (Max) Drainage (Dominant) Drainage (Wettest)
. \ Min. 0.65 5.01 0.89 0.89 1.23 1.23
E;V ”_ =2 =T T% N Max 7.64 118.60 1.87 1.87 5.13 4.84
g L P
! F -/”"Q‘,, S A Mean 1.85 29.37 111 1.13 2.49 2.46
SR St.Dev. | 1.26/  18.45 0.20 0.22 0.92 0.90
i A TN
’ "\i . °
ey 3 * Applied-Impaired Watersheds
Roree " Statistic Slope WTD (cm) Flood (Dominant) Flood (Max) Drainage (Dominant) Drainage (Wettest)
g Min. 0.65 5.90 0.89 0.89 1.26 1.26
very Max 7.64) 8545 1.63 1.63 4.76 4.75
b Mean 1.70 25.94 1.08 1.08 2.29 227
Legend £ |||St. Dev. | 1.36 15.70 0.16 0.16 0.80 0.79
County '
Impaired Waterbody (TN or TP) . .
ST * Class B Application > 1,000 Dry Tons
L |0
0-10 Statistic Slope WTD (cm) Flood (Dominant) Flood (Max) Drainage (Dominant) Drainage (Wettest)
7 10-100 — Min. 0.65 5.90 0.92 0.92 1.26 1.26
. 1100-1,000 Max 1.21 34.09 1.39 1.39 2.25 2.25
B 1,000-5,000 Mean | 0.84 ((16.41) 141 1.11 1.65 1.65
B 5,000-9,000 St. Dev. | 0.13 6.38 0.14 0.14 0.24 0.24

of FLORIDA




WATERSHED LAND COVER

« HUCI12 Watershed Area = 10-246 Sq. M1
e Mean = 45.79 Sq. Mi.

* Applied Watersheds
Statistic Improved Pasture Cropland Pasture High-Intensity Urban fLow-lntensity Urban Other Agriculture Rural
Min. 0.00 0.00| 0.00 0.00 0.00 0.19
Max 107.97 27.87 32.88 30.42 44.31 16.30
Mean 16.60 2.31] 2.00 2.46 0.85 3.20
St. Dev. 19.43 4.10 3.94 4.67 444, 2.69

* Applied-Impaired Watersheds

Statistic Improved Pasture Cropland Pasture High-Intensity Urban Low-Intensity Urban Other Agriculture Rural
Min. 0.04 0.00 0.00 0.00 0.00/ 0.19
Legend Max 107.97 27.87 32.88 30.42 44.31 16.30
[ ]County Mean 22.66 1.77| 2:21 2.45 1.07| 3.12
Impaired Waterbody (TN or TP) St. Dev. 22.33 412 4.55 5.09 5.50/ 2.80
Dry Tons
* :g 0 . Class B Application > 1, OOO Dry Tons
. |10-100 ' |
21100-1,000 Min 17.49 0.00 0.00 0.00 0.00 0.23
B 1,000-5,000 Max 78.39 4.37 3.34 2.46 0.02| 8.60
I 5,000-9,000 Mean (47.58D 0.50 028D C_0.20) (_0.09 3.5
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STATISTICAL ASSESSMENT

Two Primary Questions:

[. Do patterns of biosolid spraying reflect biases towards
marginalized groups relative to areas exporting biosolids?

[I. Does biosolid spraying increase the likelihood that a water
body is impaired?




STATISTICAL ASSESSMENT

Two Levels of Analysis:
[. At the county level
[I. At a local, sub-county level
i. Block Groups
ii. HUC-12 Sub-Watersheds




WHY USE REGRESSION?

[t directly tests individual hypotheses.

[t holds constant other relevant factors to isolate other
effects and ensure we are answering the specific issue in
the hypothesis.

[t provides measures of reliability.
Results can be discussed simply or at a sophisticated level.




DATA USED

* Biosolid dry tons exported by county and applied in
each county for the years 2019 through 2021

e 2020 demographic data at the county level at the US
Census Block Group level

* DEP data on impaired waters at the watershed level

e FW/C land use / land cover data at the watershed

level




SOCIOECONOMIC RESULTS - COUNTY LEVEL

* The more Improved Pasture in a county, the more

biosolids (net of exports) it receives.
» We state this with a high level of Confidence (99%)

* Given pastureland, the higher the income in a county

the more Biosolids (net) it receives.

» We state this with a 90% level of Confidence




SOCIOECONOMIC RESULTS - COUNTY LEVEL

e Other factors have no apparent relationship to
biosolid net receipts. These factors include Racial
makeup, Septic Installations, and aggregate measures
of Total Nitrogen and Total Phosphorous. (Below a

90% Confidence level)

* The model explains 22% of the variation in biosolid

net receipts across counties, which is an acceptable
level of success for the model




SOCIOECONOMIC RESULTS - BLOCK GROUP LEVEL

The more Improved Pasture in a block group, the more biosolids are applied.

(95% Confidence Level)

Lower incomes are associated with higher amounts of biosolids applications.

(99% Confidence Level)

Lower population density is associated with greater biosolids application.

(99% Confidence Level)

Racial makeup has no apparent relationship to biosolid application with at
least a 90% level of Confidence.

The model explains 22% of the variation in biosolids application at the
block group level




SEPTIC INSTALLATIONS BY COUNTY

o 2.7 Million Septic Installations
Statewide
 Counties > 100,000
o Miami-Dade
o Lee
o Marion
o Polk
g o Hillsborough
'3,200-5,000
~15,000-10,000 O Orange
~110,000-25,000
5000075000 o = o Broward
B 75,000-100,000 R
I 100,000-150,000 O Volus1a
B 150,000-216,767




WATER QUALITY RESULTS - COUNTY LEVEL

* Biosolids application is not related to the distribution of

Total Nitrogen or Total Phosphorous with a confidence level of
at least 90%.

* The model correctly predicts an incident of impairment at
22%, which is an acceptable success rate for the model.




WATER QUALITY RESULTS - WATERSHED DATA

e Biosolids application is not related to the distribution
of impaired waterbodies with a confidence level of at least

90%.

e The model correctly predicts an incident of impairment at
7.5%, which is a low success rate for the model.




WATER QUALITY RESULTS - WATERSHED DATA

Potential Explanations:

* There is the risk that the number of biosolid application sites
is small relative to the number of water bodies at the state

level (impaired and not) and that any impacts of biosolids are not
statistically observable.

O There are 107 facilities that applied biosolids between 2019 and

2021 and another 47 that did not apply. Howewver, the data cover
1,372 water bodies, 783 of which are impaired.




WATER QUALITY RESULTS - WATERSHED DATA

In contrast to the model with biosolids, the watershed model includes variables

that do affect impairment. Variables increasing the likelihood a water body is
impaired include:

i. Flood index (95% CI)
ii. Square miles of Improved Pasture (99% CI)

iii. Square miles of High Intensity Urban (99% CI)
o Soil slope index lowers the likelihood of a water body being impaired.

(95% CI)

e In general, application sites are located in areas less likely to be impaired

(90% CI)




WATER QUALITY RESULTS - WATERSHED DATA
REDUCED SAMPLE SIZE

Watershed dataset is reduced by only including watersheds that have mixed
land use types that include both high intensity urban and other agriculture.

* Biosolid application increases the likelihood that a water body is
impaired. As biosolid applications increase there is a substantial and
significant increase in the likelihood of impaired water bodies with a
confidence level of at least 90%.

* The model correctly predicts an incident of impairment at 9.3%, which
is an improvement but still a low success rate for the model.




WATER QUALITY RESULTS - WATERSHED DATA
REDUCED SAMPLE SIZE

o A biosolids facility spraying over 1000 tons is predicted to be located
adjacent to an impaired waterbody over 90% of the time.

* Further modelling shows that it is the interaction of Biosolids with High

Intensity Urban and Other Agriculture Land use types that are the
primary link to impaired waters in these cases (95% CI).

* [n this model, land use variables and biosolid applications are the only
explanatory variables that have a significant impact with at least a 90%
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SUMMARY OF STATISTICAL RESULTS

* Demographic results are largely intuitive at the Census Block

Group level. Biosolid application areas are characterized by:
[ ower population density ® High levels of Improved Pasture

[ ower incomes ® Race plays no discernable role




SUMMARY OF STATISTICAL RESULTS

* Across the entire state as a whole, biosolid applications do not

significantly increase the likelihood of impaired water bodies.
o Soil characteristics and land use types do affect impairment.

o Statistically, biosolid effects are likely diluted at this level.




SUMMARY OF STATISTICAL RESULTS

* Biosolids have a significant and substantial impact on the likelihood of
water impairment in a subset of 739 watersheds characterized by multiple
land use categories that include: Improved Pasture, Other Agriculture, and
High Intensity Urban.

e Other Agriculture and High Intensity Urban land uses suggest existing water
stressors that are multiplied by Biosolid applications.

e Raw data shows application sites applying over 1000 tons have impaired
waters in 80% of cases.




CRAIG DIAMOND




NEXT STEPS

e Respond to and incorporate comments from the
webinar and our Technical Advisory Committee

e Conclude Remaining Statistical Assessments
and Answer Some Unanswered Questions

e Conclude Cost-Benefit Assessment of Current
Practices and Scalable Alternatives




MANAGEMENT CONSIDERATIONS

o Environmental Impact of Land Application (Collins, 2017; Johnson, 2022)
o PTEs, Nitrogen, Phosphorus, & Air Quality Issues
o PFAS & Long-Term Environmental Impacts

o Community Health & Environmental Justice (Lowman, et al., 2013; Mason-
Renton & Luginaah, 2018)

o Physical Symptoms, Nuisance

o Fairness (Urban & Rural)
o Public Participation

» Economics (Batstone, Darvodelksy, & Keller, 2008; Zhuang, et al., 2022)

o Large Disposal Costs
o Large Capital Expenditure




MANAGEMENT CONSIDERATIONS

Urban as external Urban as interconnected
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FINAL STEPS

e Prepare User-Friendly Web-based Interface for Data and Graphics
e Prepare Tools for Advocacy

e Finalize Results and Recommendations and Communicate with
Local Governments and Elected Officials




QUESTIONS!?

o FElio Fernandeg (efernandez3 @fsu.edu)
* Dr. Chris de Bodisco (cdebodis@stetson.edu)

* Craig Diamond (cjdiamond@comcast.net)




For those who attend the live event,

this webinar has been approved for credits for:

American Institute of Certified Planners (1.5 AICP CM #9274562)
Florida Bar (1 General CLE #2308743N)
Florida Landscape Architects (1.5 DBPR credits #0013580)

Florida Environmental Health Professionals (1.5 contact hours)
Certified Floodplain Managers (1 CEC).

1000 Friends has not applied for credits for those
who view the broadcast at a later time.

Find credits for past webinars at
1000fof.org/upcoming-webinars/credits
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For DBPR Landscape Architects

If you attend this live webinar, please send the course name and your name, email, and DBPR license
number to vyoung@1000fof.org

1000 Friends is only approved for credits
through the Florida Department of
Business and Professional Regulations

(DBPR)

Only those who attend the LIVE
WEBINAR are eligible for DBPR credits

As required by the State of Florida, 1000

Friends will submit your credits on your

behalf, based on the information you
aalliTeTeTe

submitted during registration FRIENDS
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Follow up survey, certificate and credits:

In the follow up email for the LIVE WEBINAR you will receive:

* Alink to a brief survey to help us improve future webinars
* A certificate of attendance (use Google Chrome to download)

Information on credits for past webinars are available at
1000fof.org/upcoming-webinars/credits

1000
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Upcoming Webinars

* Wednesday, December 13, 2023, noon to 1:30, Eastern
2024 Florida Legislative Preview

* Wednesday, January 24, 2024, noon to 1:30, Eastern
Agriculture 2040/2070

1000fof.org/upcoming-webinars

1000
FRIENDS
of FLORIDA
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QUESTIONS!?

o FElio Fernandeg (efernandez3 @fsu.edu)
* Dr. Chris de Bodisco (cdebodis@stetson.edu)

* Craig Diamond (cjdiamond@comcast.net)
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