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COMMUNITY FUNDING PROJECTS
MUST BE SUBMITTED BY SATURDAY, THE LATEST

Name Name of 
Organization

Project Address Amount Reason

1 Linda Long Sojourners with 
Healing Hearts

PO Box 9134
West Palm 
Beach, FL 
33419

PO Box 9134
West Palm 
Beach, FL 
33419

$167,500 Sojourners is 
proposing to expand 
our current financial 
support for early 
detection screenings 
to cover women of 
color ages 25 to 40. 
We currently provide 
free mammograms 
through our 
partnership with 
Boca Raton Regional 
Hospital by utilize 
their Mammogram 
Van as well as in-
office testing 
through a 
partnership with the 
Diagnostic Center of 
America for about 70 
– 100 
women per year 
utilizing our current 
funding. Due to the 
financial impact to 
many corporations 
and individuals of the 
past few years, there 
is not sufficient 
funding for us to 
scale this program 
to meet the growing 
need of affected 
women.

2 Freddie 
Figgers

Figgers 
Foundation 

Health Care 
Access for 
everyBODY

3810 
Inverrary 
Blvd. Suite 
41, 
Lauderhill, FL 
33319 

5 million 12,500 Medical 
telecommunications 
equipment.

3 Nadine 
Gadeon
(MIKE)

Haitian Lawyers 
Association(HLA)

HLA’S 
Community 
Outreach

28 West 
Flagler 
Street, Suite 
1000, Miami, 
Florida, 
33130

2.5 million To provide pro bono 
legal services to 
migrants and 
immigrants
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COMMUNITY FUNDING PROJECTS
MUST BE SUBMITTED BY SATURDAY, THE LATEST

4 Julia Murphy Compass 
LGBTQ+ 
Community 
Center 
(Compass) 

Compass 
LGBTQ Youth 
and Family 
Services

201 N Dixie 
Highway 
Lake Worth 
Beach, FL 
33460

$523,345.00 program and provide
We are pleased to 
have built multiple 
relationships with 
partner groups and 
businesses. The Palm 
Beach County Library 
System is responsible 
for co-hosting the 
monthly LGBTQ teen 
book club with 
Compass. Night 
Runners West Palm 
Beach’s (NRWPB) 
responsibility is to 
co-host the twice a 
month walking club 
with Compass. The 
Boys and Girls Clubs 
of Palm Beach 
County’s (BGC) 
responsibility is to 
share Compass’ 
services with their 
club participants and 
parents. Planned 
Parenthood of South, 
East, and North 
Florida’s (PP) 
responsibility is to 
provide education to 
social support group 
participants on 
healthy relationships. 
Palm Beach Human 
Rights Council’s 
(PBCHRC) 
responsibility is to 
share Compass’ 
services with its 
members and 
provide support to 
Compass as an 
overall agency. 
United Way of Palm 
Beach County’s 
(UWPBC) 
responsibility is to be 
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COMMUNITY FUNDING PROJECTS
MUST BE SUBMITTED BY SATURDAY, THE LATEST

our grant funder for 
our mentoring 
referrals for youth 
and mentors seeking 
LGBTQ services. 
Families First of Palm 
Beach County’s 
(FPFBC) 
responsibility is to 
share Compass’ 
services with their 
program 
participants. Aid to 
Victims of Domestic 
Abuse’s (AVDA) 
responsibility is to 
educate Compass 
program participants 
on healthy 
relationships and 
dating and domestic 
violence. Vita Nova’s 
responsibility is to 
share Compass’ 
services with their 
program 
participants. Rohi’s 
Readery’s 
responsibility is to 
co-host the monthly 
LGBTQ art club with 
Compass.

5 Debon 
Campbell 

City of Miramar City of 
Miramar 
Southcentral 
Southeast 
Focal Point 
Center - 
Senior Citizens 
Program

2300 Civic 
Center Place, 
Miramar FL 
33025

$300,000 "Funding will enable 
the Community 
Services Department 
to extend their hours 
of operation at the 
Senior Centers and 
provide additional 
services for:
•        Transportation 
services to access 
healthcare;
•        Nutrition to 
include breakfast, 
lunch and afternoon 
snack; and
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•        Health and 
wellness activities.
•        Recreation, 
counseling services 
and socialization for 
low-income, frail 
elders 60 years of 
age and older 
population.

"
6 Jaene 

Miranda 
Boys and Girls 
Club of West 
Palm Beach

Youth 
Development 
& Career 
Readiness 
Center (K-12) 
in FL-20 
District – 
West Palm 
Beach

800 
Northpoint 
Pkwy., Ste 
204, West 
Palm Beach, 
FL 3307

4million Construction of a 
new, state-of-the-art 
West Palm Beach 
Boys & Girls Club 
(WPBBGC) to include 
learning labs and a 
Career Readiness 
Center. Located in an 
economically 
distressed, high-
crime area of West 
Palm Beach, the 
center’s services will 
advance low-income, 
youth (ages 6 to 18) 
towards academic 
achievement, on-
time grade 
advancement and 
high school 
graduation, and 
career readiness. 
Certified teachers 
and highly trained 
youth development 
instructors work 
closely with the 
youth to help them 
improve their 
academic 
performance.  The 
requisite educational 
programs offer 
career exploration 
and skills training in 
Palm Beach County’s 
high growth 
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industries such as 
Financial Services & 
Hedge Funds; 
Aviation, Aerospace 
and Engineering; 
Infotech and 
Telecommunications; 
Healthcare; and 
Culinary/ Hospitality 

7 Shane Strum Broward Health Broward 
Health

1600 S 
Andrews 
Ave, Fort 
Lauderdale, 
FL 33316

$3m Mobile clinic for 
mental health, 
behavioral, breast 
cancer

8 Marc Hopin Ferd & Glady’s 
Alpert Jewish 
Family & 
Children’s 
Services

Ferd & Glady’s 
Alpert Jewish 
Family & 
Children’s 
Services 
Capital 
Renovation

5871 
Corporate 
Way Suite 
200
West Palm 
Beach, FL 
33407

700k For the renovation of 
the facility. It 
provides counseling 
and resources for 
persons with 
disability 

9 Michelle 
Gonzalez

Healthy 
Mothers, 
Healthy Babies 
Coalition of 
Palm Beach 
County, Inc.

Stronger 
Together: 
Doula Support 
for Black 
American 
Women

4601 Lake 
Worth Road, 
Greenacres, 
FL 33463

$305,313 For Doula-based 
project to decrease 
Black Maternal 
deaths.  

10 Jonathan 
Evans

Rivera Beach 
Utility Special 
District 

Rivera Beach 
Utility Special 
District New 
Membrane 
Water 
Treatment 
Plant Project 

600 W. Blue 
Heron Blvd, 
Rivera 
Beach, Fl 
33404

2 million To design a new 
membrane water 
treatment for the 
city of Rivera Beach 
to replace the 
existing system 
which was 
completed in 1954

11 Germaine 
Smith Baugh

Urban League of 
Broward County

The Village at 
Oakland Park 

560 NW 27TH 
ave, Ft. 
Lauderdale, 
FL 33311

735K To secure  the 
process of land 
acquisition and site 
planning for new 
construction of 
residential units, 
including 
homeownership and 
rental 

12 Debon 
Campbell II

City of Miramar Public Safety 
Mental Health 
Program 

2300 Civic 
Center Place

100k To ensure trained 
crisis mental 
professionals are 
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working in 
collaboration with 
law enforcement to 
reduce deadly 
encounters.

13 Terri 
Ferguson

Rivera Beach 
Cares Homeless 
Coalition for 
families

Rivera Beach 
Cares 
Homeless 
Coalition for 
families

6120 Lake 
Worth Rd, 
Lake Worth, 
FL, 33463, 
USA(Office in 
Frankel’s 
district but 
also serve FL-
20 
Constituents) 

268k Provide shelter for 
homeless

14 Commissioner 
Dennis Grant

City of Lauderhill Tea Time with 
Senior- an 
educational 
and wellness 
program

5581 West 
Oakland Park 
Blvd, 
Lauderhill, FL 
33313

155,000 To provide wellness 
and education 
programs 
/opportunities to 
Lauderhill seniors 
and living stipends 
up to 1k to those in 
financial need

15 Peter Routsis-
Arroyo
(MIKE) 
Pending 

Catholic Legal 
Charities

Miami 2million Rental Assistance for 
low-income families 

16 Dr. Charlene 
R. Ford

School District 
of Palm Beach 
County - Glades 
Region - West 
Technical 
Education 
Center

STEMming Up 
Agriculture 
Through 
Gardening:  
From Ground 
to Grocery

2625 NW 
16th Street, 
Belle Glade, 
FL 33413

353,402.33
STEMming Up 
Agriculture Through 
Gardening:  From 
Ground to Grocery

17 Emilie Smith City of Sunrise Sunrise Village 
Art Plaza & 
Library Square 
Improvements

10770 West 
Oakland Park 
Boulevard, 
Sunrise, FL 
33351

$2,500,000 "A gathering spot 
within the public 
realm will help 
promote social 
interaction and a 
sense of community 
in East Sunrise.  The 
Art Village Plaza will 
connect the Village 
Multipurpose Center 
and the newly 
renovated City Park. 
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The Art Plaza will 
showcase public art 
displayed by the City 
and provide a 
location for festivals 
and farmers markets 
for residents.  The 
Art Plaza will be 
open to all residents 
and visitors and 
serve as a potential 
catalyst for further 
private investment in 
the community.  The 
Art Plaza will serve as 
a place for the 
community to 
engage with one 
another and 
embrace the arts and 
culture. The Village 
Art Plaza will allow 
the City to: Creative 
opportunities to 
build community; 
create a sense of 
place; hold signature 
events such as live 
music events and art 
festivals; and attract 
visitors to the area to 
boost businesses and 
economic 
development in the 
region. 

At this time, there 
are no known risks 
associated with the 
project and the 
estimated timeline. 
The City owns 95% of 
the buildings in the 
area and there have 
been no concerns 
with environmental 
uncertainties.  The 
adjacent property 
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owners have 
approved the project 
and provided the City 
with approval to 
build adjacent to 
their property. "

18 Kathleen 
Gunn

City of Tamarac, 
Florida

1st Time 
Homebuyers 
Assistance 
Program

7525 NW 
88th Ave, 
Tamarac, FL 
33321

$350,000 Affordable housing is 
becoming 
increasingly scarce in 
the Broward County 
FL region, and 
Tamarac remains 
one of the few places 
with an affordable 
housing inventory.  
The demand for our 
program continues 
to increase every 
year.  This year 
nearly 500 aspiring 
homeowners 
submitted 
applications for our 
program, which is 
why this funding 
request is so 
important, as it 
would triple the 
number of applicants 
that we can fund.

19 Daphnee A. 
Sainvil

City of Fort 
Lauderdale

LauderTrail 100 N. 
Andrews 
Avenue; Fort 
Lauderdale, 
FL 33301

$2,028,354 The LauderTrail is a 
comprehensive 
multi-use trail 
system that will 
safely connect the 
community to parks, 
transit locations, 
local businesses, and 
family-friendly 
attractions. The 
LauderTrail system 
will improve the 
overall health and 
well-being, mobility, 
life expectancy and 
economic situation 
by encouraging 
residents and visitors 

24-7241_0288

  







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 42 

24-7241_0291



24-7241_0292

   

  
   

   

  
   

           
 

   

 

   
   

   



24-7241_0293

          

    
  
  
  
  
  
  

  
  
  
  
  

 

 
 

 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 

 

 
 
 

   

  

   
   

  
    

  

   

           

 

    



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 43 
 

24-7241_0294





1 
 

COMMENTS AND SUGGESTIONS FOR THE HEMP4WATER PROJECT
By D. Duayne Whitehurst 

May 21, 2020 
Background 
My interest in finding uses for industrial hemp has a long and convoluted history. 

During the summer of 1956, between my graduation from Peoria Central High School and my freshman 
year at Bradley University, I had the opportunity to work on a research project at the USDA National 
Center for Agricultural Utilization Research: Peoria, IL. The group I participated in was New Crops 
with a goal of identifying new crops that could be cultivated using conventional farm equipment and 
could be replacements for crops that were being overproduced.  

That study included evaluation of kenaf, Hibiscus cannabinus, for use as a fiber for paper manufacture.  
It was found that the kenaf could generate fibers that could be converted into an exceptional quality 
paper.  This was due to a low quantity of five carbon sugars in the cellulose. 

By a strange serendipity I am now interested in a relative of kenaf, industrial hemp, as a means to 
sequester the nutrients in Florida’s fresh waters and prevent the formation of red tide in the Gulf of 
Mexico.  The industrial hemp thus produced must have commercial use.  Unfortunately, if all of the 
nutrients were to be sequestered, the yield of biomass could be larger than can be accommodated by the 
need for fibers as I will describe below.

In another life, I have been involved in research for 43 years devoted to the production of alternative 
fuels by conversion of coal and biomass and have authored books and scientific papers on this subject.  
That work has been honored by several awards and invitations to consult for DOE and several industrial 
companies on the fundamental science of such transformations.  The bottom line is that such 
conversions are only economic if conducted by simple reactions.  Recently pyrolysis of biomass 
followed by hydrogenative upgrading is being studied throughout the world. I suggest that hydroponic 
industrial hemp may be an important source of biomass for this application. 

Comments on the Heard Poster and Other Relevant Publications

The poster by J. Heard et.al.1,2  is very interesting and quite thorough.  Much of the data presented is 
relevant to the present Hemp4Water project3.  However there are several substantial differences between 
that study, conducted on land, and the proposed hydroponic cultivation of industrial hemp as a means to 
sequester nutrients from fresh water sources.  

 One significant difference is that the harvesting will be quite different.  Harvesting on land 
leaves the root and some stalk in the ground that is eventually reused in subsequent plantings.  
Hydroponic procedures will harvest the entire plant.  Thus the yields of biomass will be greater 
than those reported by Heard.  The overall consumptions of nutrients will also be greater. 
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 Another difference between the proposed project and that of Heard, is that the source of the 
nutrients necessary for plant growth will be undesired materials produced by runoff waters from 
various natural sources.  Cultivation on land requires purchase of fertilizers for optimal crop 
growth.4,5,6

 A possible problem in hydroponic cultivation is the probable lack of symbiotic fungi, 
Mycorrhizae, necessary for phosphate incorporation into the plant roots.7,8

Perhaps the greatest difference between hydroponic cultivation of hemp to sequester nutrients 
and cultivation of hemp to produce the greatest yields of fiber or seed, will be the optimal time 
for harvest.  In Canada, only one crop per year is possible whereas in Florida, it may be possible 
to produce multiple crops per year (perhaps as many as than five, as I will discuss below).

Cultivation on land has the advantage that hemp fibers are isolated on the same area as they are 
grown.  The retting process separates the high quality bast fiber from the low quality hurd or 
shiv.  It requires about 5 weeks.  This is not a problem when only one crop per year is available.  
After retting the stalks have to be dried to less than 15% moisture before fiber isolation.  This 
whole process yields only about 3.5% bast fibers. If hemp is grown hydroponically, additional 
landmass will be required for retting, drying and processing.9,10   

 Seed production from hemp requires long maturation times, generally between 70 and 90 days 
and only yields about 7wt% seed. 

 Optimization of nutrient sequestering may produce low quality fiber and little seed but could be 
an excellent source of biomass for producing biofuels.  Several shorter growing cycles could be 
available to yield much more biomass per acre and extensive drying may not be required.  This 
will be enumerated below.   

Interpretation of the Heard Data 

In order to understand the details presented in Heard’s poster1,2, the raw data had to be extracted from 
the reported graphs and several assumptions were necessary.  It is common for agricultural literature to 
refer to the phosphorus content as P2O5 rather than atomic P which is only 43.64% of P2O5.  Similarly, 
potassium concentration is commonly reported as K2O which is only 80.01% potassium.  By contrast, 
nutrient concentrations reported in water analyses are on an atomic mass basis. Thus when comparing 
analyses from different sources the reported yields of P and K were converted to atomic masses.

Unfortunately, the raw data used to produce the poster was not available.   As an alternative, the 
numerical data was extracted from the reported graphs by reading the values on the Y-axis and 
tabulating the individual concentrations.  Rather than plot dates, the actual number of days of plant 
maturation were used.  A summary of the tabulated data is shown in Tables 1-3. 
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Table 1
Observed Biomass Yields

 

Table 2 
Observed Nitrogen Yields in Pounds per Acre 

 
Table 3

Observed Phosphorus Yields as P2O5 in Pounds per Acre

 

From these data, the % N and P in each plant constituent were calculated at each period of growth as 
shown in Tables 4 and 5. 

DATE 6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
Yield lb/acre lb/acre lb/acre lb/acre lb/acre lb/acre lb/acre lb/acre
Total Biomass 0 277 831 2769 8308 9877 11631 10892
Seed 0 0 0 0 0 369 646 923
Flower 0 0 0 0 185 369 738 462
Seed + Flower 0 0 0 0 185 738 1385 1385
Stem 0 92 369 1477 6092 7200 8308 7938
Leaf 0 185 462 1292 2031 1846 1662 1200
Fallen Leaf 0 0 0 0 0 92 277 369
Sum Leaf+ Fallen 0 185 462 1292 2031 1938 1938 1569

/ / / /
DATE 6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
Total N 0 15 34 85 179 178 175 161
Seed N 0 0 0 0 0 9 15 34
Flower N 0 0 0 0 10 15 25 15
Stem N 0 3 9 33 84 79 76 69
Fallen Leaf N 0 0 0 0 0 1 6 10
Leaf N 0 12 25 52 85 73 52 33

6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
Total P 0 3 7 18 39 41 43 43
Seed P 0 0 0 0 0 5 10 17
Flower P 0 0 0 0 4 4 5 3
Stem P 0 0 2 9 20 19 18 13
Fallen Leaf P 0 0 0 0 0 0 1 3
Leaf P 0 2 5 9 15 12 9 7
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Table 4
Observed %N in Each Component

Table 5
Observed %P in Each Component 

  
 
In the Heard poster “Dry Matter Accumulation” graph, it appeared that after August 24 (day 84), the 
total yield of dry matter declined. This is also shown in the revised data from Table 1 (see Figure 1).   

Figure 1
Observed Yields of Dry Matter

DATE 6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
TOTAL  % N 0 5.39 4.13 3.07 2.16 1.80 1.50 1.48
Seed  % N 0 0.00 0.00 0.00 0.00 2.43 2.31 3.72
Flower  % N 0 0.00 0.00 0.00 5.66 4.04 3.44 3.23
Stem  % N 0 3.23 2.43 2.22 1.37 1.10 0.92 0.86
Fallen Leaf  % N 0 0 0 0 0 0 2.16 2.83
Leaf  % N 0 6.47 5.50 4.04 4.19 3.96 3.14 2.74

DATE 6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
TOTAL  % P 0.00 1.00 0.79 0.65 0.46 0.41 0.37 0.39
Seed  % P 0.00 0.00 0.00 0.00 0.00 1.32 1.50 1.81
Flower  % P 0.00 0.00 0.00 0.00 2.07 1.03 0.66 0.75
Stem  % P 0.00 0.38 0.56 0.59 0.32 0.27 0.22 0.17
Fallen Leaf  % P 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.75
Leaf  % P 0.00 1.32 0.98 0.73 0.74 0.66 0.54 0.55
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Table 7 
Adjusted Yields of Sequestered Nitrogen in Plant Constituents (Lbs/Acre) 

DATE 6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
TOTAL  N Yield 0 15 34 85 183 193 199 204
Calc Total N 0 15 34 85 179 183 184 191
Seed  N Yield 0 0 0 0 0 9 15 34
Flower  N Yield 0 0 0 0 10 15 25 15
Stem  N Yield 0 3 9 33 84 79 76 74
Fallen Leaf  N Yield 0 0 0 0 0 7 20 36
Leaf  N Yield 0 12 25 52 85 73 47 33
Sum Leaf + Fallen 0 12 25 52 85 80 68 68

Table 8
Adjusted Yields of Sequestered Phosphorus in Plant Constituents (lbs/Acre) 

DATE 6/1/18 6/15/2018 6/29/18 7/13/18 7/27/18 8/10/18 8/24/18 9/7/18
DAYS 0 14 28 42 56 70 84 98
TOTAL  P2O5 Yield 0 2.8 6.6 18.1 39.4 44.0 49.3 54.0
Seed  P2O5 Yield 0 0.0 0.0 0.0 0.0 4.9 9.7 16.7
Flower  P2O5 Yield 0 0.0 0.0 0.0 3.8 3.8 4.9 3.5
Stem  P2O5 Yield 0 0.3 2.1 8.7 19.8 19.4 18.4 14.1
Fallen Leaf  P2O5 Yield 0 0.0 0.0 0.0 0.0 1.2 3.5 7.1
Leaf P2O5 Yield 0 2.4 4.5 9.4 14.9 12.2 8.2 6.6
Sum Leaf+Fallen P2O5 0 2.4 4.5 9.4 14.9 13.4 11.7 13.7

Missing Yields

As mentioned above, some losses of sequestered nutrients occurs as leaves fall from the stalk and 
biodegradation occurs.  This is common practice in cultivation of industrial hemp where harvested 
stalks, seeds and retted nonfibrous materials are plowed back into the soil.  Roots are also not recovered.  
In hydroponic cultivation, the entire plant may be harvested so biomass yields could be significantly 
greater than field planted hemp. 

It has been reported that hemp plants consist of a constant proportion of above ground/below ground 
ratio of 5.46 and the N content is 1.31%.11   I could not find the P content of hemp root, but if it is 
similar to other plant roots, it should be around 0.1%.  In future studies, it would be useful to determine 
the actual values for total root yields, root %N and root %P. 

Assuming the literature values are correct, then the root biomass would be 2522 lbs/acre and the total 
biomass yield in Heard’s study would be 16291lbs/acre.  The total N and P incorporated could possibly 
be higher by 33 and 16 lbs/acre respectively. 
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Potential of Industrial Hemp for Sequestering Nutrients in Florida’s Fresh Water Resources

Heard’s poster1,2 provides an excellent background for assessing the potential of hydroponic cultivation 
of industrial hemp for sequestering unwanted nutrients in Florida’s fresh water resources.  The mass 
balance for input and output of biomass, N and P are summarized in Table 9.  Note the yields of 
phosphorus are presented as atomic P.  Values in the table include calculations from reported values and 
estimates for potential yields from hydroponic cultivation.  Discussions will concentrate on the reported 
data.

Table 9 
Mass Balance of Nutrients provided in Fertilizers and Yields in Crop Products

NUTRIENT/COMPONENT INPUT 
(pounds/acre) 

OUTPUT 
(pounds/acre)

POTENTIAL
(pounds/acre) 

Total Biomass 0 10892 16291
Seed 35 923 923

Nitrogen 16 180 213
Phosphorus 14 18 31
Potassium 108 103 

Sulfur 10 13 

It is surprising that 35 pounds of planted seeds can produce 10,892 pounds of harvested plant matter 
including 923 pounds of seed.  When one considers the potential for nutrient removal, the nutrient 
supplied for plant growth is substantial but puzzling.  Small increases were observed for P and S but the 
results demonstrate the appropriate application of fertilizer in this study.  However N yield was 
considerably larger than the amount used in the original fertilizer.  The potassium yield went through a 
maximum where 129 pounds of K were observed after 56 days of maturation before flowering or leaf 
loss commenced. Note the potassium requirement is much larger than that for phosphorus. 
 
Two possible reasons for these observations can be considered.  Heard’s study did not include analysis 
of the nutrient content of the soil prior to planting or the soil after the study.  Thus some nutrient 
depletion in the soil could account for some of the observed increases of P and S yields.  Another 
possible reason could be symbiotic nitrogen fixation from bacteria in the soil and/or Mycorrhizae fungus 
in combination with bacteria.8 Recall that the reported biomass yields did not include root, small 
amounts of stalk or biodegraded leaves. 

If one assumes that hydroponic growth of hemp offers the same yield/time behavior as Heard’s reported  
field data, then it is possible to estimate the balance between the influx of unwanted fresh water nutrients 
and sequestered nutrients by the plants. 

There are several excellent references for the concentration of nutrients in Florida’s fresh waters and the 
volumetric flow rates of various locations.12- 17   Unfortunately the reported data vary widely from report 
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to report and year to year.  Each report presents the data in different units, which makes comparisons 
difficult. In Table 10, the data were recalculated so they could be compared on the same unit basis.  
Water flows are presented cubic feet/year, N and P values are presented in pounds per year.

Table 10 

Annual Water Flow Rates and Nutrient Loads for Okeechobee Influx at S-77 

Reference
Influx Rate

1010 Cubic Feet/Year
Nitrogen Load

106 Pounds/year
Phosphorus Load
106 Pounds/year

12 Table  6 3.79 2.48 0.105
12 Table 3 2.39 0.099

12 p15 regulatory 8.20
13 Fig 6 0.503

14 Table p2 7.00
15 Table ES-1 1.47 1.31 0.129
16 Table 6.3-4 4.25 4.29 0.229

Annual flow rates and nutrient loads at S-79, the exit of the Caloosahatchee River are about 3 times 
larger.12-16  For the present discussion, only the situation at S-77 will be considered using the values 
reported in reference 12. 

 Considering first the nutrient contents along Caloosahatchee Waterway, a map of the various locations 
is presented in Figure 9, taken from reference 12,  

Figure 9
The Caloosahatchee River Watershed
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When considering a location for nutrient sequestering it should be noted that this profile is not smooth.  
Figure 11 shows that there are two major nutrient sources into this waterway so removal of nutrients 
may require two sites.

Figure 11

Individual Nutrient Influxes into the Caloosahatchee Waterway 

Phosphorus may be the most important nutrient to remove if some microbe fixes atmospheric nitrogen in 
the waters, thus regenerating the nutrient contamination.  The sources of phosphorus that enter the 
southern Florida watershed are well described in reference 13. 

An illustration of these sources is taken from reference 13 and presented in Figure 12. 
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Figure 14
Lake Hicpochee Wetland Area

Utilization of the Biomass Produced by Hydroponic Cultivation of Industrial Hemp 

One goal of hydroponic cultivation of industrial hemp is to remove nutrients from Lake Okeechobee and 
the Caloosahatchee Waterway. This would reduce the growth of toxic freshwater algae and inhibit the 
formation of red tide in the Gulf of Mexico. Such reductions would be a great benefit to the health of 
Floridians17 and to Florida’s tourist industry.  The question remains: how would the produced biomass 
be utilized?  

If the nutrients were to be completely removed near S-77 or S-70, there would be a huge volume of 
biomass that would result.  The stoichiometric yields of biomass for complete removal of nutrients in a 
single growing cycle is shown in Table 11.  

Table 11 

Yield of Biomass in a Single Growing Cycle 

Location 60 days  @ 6.2mi3 98 days @ 11.2mi3

S-77 3968 metric tons 7168 metric tons 
S-79 9600 metric tons 17300 metric tons 
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However, unlike the Canadian study, Florida has a climate that would allow cultivation of more than one 
crop per year.  This would be desirable in order to remove nutrients throughout the entire year.  For 
example five 60 day cycles could yield about 20,000 Metric tons of biomass per year.  If 60 day cycles 
are to be considered, then the product biomass would not include any seed and only low quality fiber for 
conventional hemp utilization.  Finding a market for such quantities of low value fibers seems 
unreasonable. 

Some studies have been done on biodiesel production from hemp seed, but the yield of seed is low and 
cultivation times are long.  Biodiesel produced in this way has been said19 to be competitive with other 
seed crops such as soybean, sunflower, peanut or rapeseed but overall the productivity is quite low.  
Typically hemp seed contains 30% oil and it has been estimated that the yield of biodiesel from 
industrial hemp would be about 300 gallons of biodiesel per acre.19 This may be slightly optimistic.  
Heard’s study observed a seed yield of only about 6.7% and required 98 days of maturation.  So in the 6 
sq mi scenario above, the yield of oil would only be about 1100 barrels of oil (compared to reference 19 
estimate of 1300 barrels). The maturation required 98 days to provide that yield.  Figure 1 shows that no 
seed is produced in the first 60 days of cultivation so fewer cultivation cycles would be possible if 98 
days were required for seed production. 

Enzymatic hydrolysis of hemp stalk followed by fermentation to produce ethanol and/or methanol has 
been suggested,19 but this route is quite involved and would be expensive. 

By contrast, there are numerous studies throughout the world on the conversion of biomass to biofuels.  
The most economic conversion for low value biomass such as hemp is pyrolysis.20-23 Common biomass 
starting materials include wood, grass, peat, crop stalks, leaves and municipal solid waste.   Pyrolysis of 
industrial hemp has been investigated in the past23 but has not been considered as a byproduct of nutrient 
removal.  
 
Typically, biomass pyrolysis consists of several sequential and parallel reactions, as shown in Figure 15.  
This illustration is taken from reference 22.   
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Figure 15 
Typical Reactions that Occur During Pyrolysis of Biomass 

Typical product yields reported in reference 22 are reproduced in Figure 16. 

Figure 16
Yield Distribution From Biomass Pyrolysis  

The actual yields depend greatly on the pyrolysis procedure and oil yields can vary widely as shown 
below.22
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Further, the typical pyrolysis oils contain 6 to 8% oxygen, about 0.4%  nitrogen and high ppm levels of 
phosphorus.22,24   Such compositions are not acceptable in marketable diesel fuels and substantial 
upgrading by catalytic hydroprocessing is required.  The high N and P levels in typical biomass 
pyrolysis oils present major obstacles in upgrading because of severe catalyst deactivation.24

Some recent research has found that a modified pyrolysis procedure can produce oils which contain 
significantly lower amounts of nitrogen and less char byproduct.24  A key to this improvement is the 
presence of catalytic amounts of alkali metal salts in the plant matter.  Potassium is an exceptional 
catalyst and Heard reported that the potassium content of growing hemp maximizes at around 60 days 
maturation.3  So shorter cultivation cycles could be beneficial in this application. 

The scale of combined nutrient sequestration with harvested biomass pyrolysis could provide an 
economically favorable co-process.  Reported studies for converting rice hulls to fuel showed that 
economics became favorable as the plant capacity increased beyond 10 tons per day as illustrated  in 
Figure 14.22  As discussed above, the biomass yield in 60day cultivation  cycles would be in the order of 
10 tons per day. At 50% yield each 60 day cycle would produce 15,000 barrels of diesel fuel. 

Figure 14
Conversion of Rice Hulls by Pyrolysis and Upgrading Becomes Economic at Large Scale22  

Summary

There appears to be a reasonable potential for combining nutrient sequestration from Florida’s  
contaminated fresh water resources with pyrolysis/upgrading of the produced biomass to marketable 
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fuels.  Hydroponic cultivation of industrial hemp for this application is a viable candidate for such a 
combined process.  
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www.hemp4water.org                                                                                                                          407-  

Hemp4Water Inc., A Florida Non Profit 501(c)3 
1022 Vannessa Drive, Oviedo FL 32765 
 
EIN: 84-3603710 
 
Re: FY2023 Community Project Funding 
 
Project Title: Stop the Algae 
 
Total Amount Requested: $5,000,000.00 
 
Budget breakdown: 
Research headquarters – land and build out $300,000 
Truck 4x4 with winch and tow package x 2 - $150,000 
Shallow draw boat and trailer - $45,000 
ATV and trailer - $25,000 
Professional and Legal fees and expenses $200,000 
Administration and Staff – $400,000 
Tools and Supplies - $480,000 
BioHaven™ Biomats – a square kilometer worth. - $3,500,000 

Total $5,000,000 

District 20 faces a few urban challenges when it comes to water. Most specifically storm water, reclaimed and 
storage. Hemp4Water would be most utilized in the storm water space or open storage/treatment. Any collector 
body of water that receives run-off is going to have high levels of nutrients and other materials that will need to be 
removed before use of introduction to other bodies of water. Hemp4Water can do that without mechanics or 
chemicals. 
 
See attached 3 community support letters. 
 
Thank you. 
 
Steve Edmonds 
steve  
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