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ABSTRACT

In March 2022, Winrock International released the Carbon Assessment of the Everglades Agricultural Area (EAA)

in collaboration with the Everglades Foundation. The report estimated annual greenhouse gas (GHG) emissions from

sugarcane production in the EAA at 7.36 million metric tons of carbon dioxide equivalents (t CO2e), attributing emissions

primarily to peat oxidation, dissolved organic carbon (DOC), cultivation practices, transportation, and canal methane

emissions. While the report seeks to frame EAA agriculture as a major contributor to regional GHG emissions, a critical

review reveals that it departs significantly from accepted greenhouse gas inventory methodologies, omits crucial historical

and hydrological context, and relies on oversimplified assumptions and generalized data that overestimate emissions. This

article systematically examines the Winrock Report’s methodology, identifies its shortcomings, and highlights the need for

more robust, context-specific, and transparent approaches to carbon accounting in the Everglades Agricultural Area.
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1. Introduction

The Everglades Agricultural Area (EAA) is one of the

most productive agricultural landscapes in the United States.

Situated south and southeast of Lake Okeechobee in South

Florida, the EAA spans roughly 3,000 square kilometers,

encompassing lands in Palm Beach, Hendry, Glades, Martin,

and Highlands counties. This region, reclaimed from the

historic Everglades wetlands through extensive drainage and

canal projects beginning in the late nineteenth century, now

supports a thriving agricultural economy. Sugarcane dom-

inates EAA cropping systems, accompanied by rotational

crops such as rice, lettuce, green beans, celery, and sweet

corn, making the area a vital supplier of winter vegetables

for the U.S. market. Annual economic contributions of agri-

culture in Palm Beach County alone exceed $11 billion, with

over 118,000 jobs linked to EAA farming [1,2].

In 2022, Winrock International—working in partner-

ship with the Everglades Foundation—released its Carbon

Assessment of the Everglades Agricultural Area (hereafter

the “Winrock Report”). The report claimed that agricul-

tural practices within the EAA annually emit 7.36 million

t CO2e, largely due to peat oxidation on drained organic

soils, canal methane emissions, fertilizer and pesticide use,

and pre-harvest burning. These findings, presented without

robust contextualization, portray EAAagriculture as environ-

mentally unsustainable and a major driver of climate change.

However, a rigorous critique of the Winrock Report sug-

gests that its methodology deviates from internationally recog-

nized GHG inventory frameworks, such as the Intergovernmen-

tal Panel on Climate Change (IPCC) Guidelines and the Green-

house Gas (GHG) Protocol. Furthermore, the report lacks a

historical perspective on why the EAAwas drained and ignores

the evolution of agricultural practices that have substantially

reduced soil subsidence and emissions over time. This article

aims to correct these deficiencies by examining the historical

development of the EAA, analyzingWinrock’s methodological

choices, and assessing the implications of its findings.

2. Historical and Environmental Con-

text

2.1. Origins of the EAA

Efforts to drain South Florida’s wetlands began in

the mid-nineteenth century, driven by navigation, railroad

development, flood control, and public health priorities

rather than by agriculture alone. The 1850 Swamp and

Overflowed Lands Act granted Florida millions of hectares

of wetlands, catalyzing large-scale reclamation efforts. En-

trepreneurs like Hamilton Disston and later state agencies

oversaw canal construction linking Lake Okeechobee to

the Caloosahatchee River, followed by federal involvement

through the U.S. Army Corps of Engineers in the early

twentieth century. Hurricanes in the 1920s and subsequent

loss of life prompted the construction of the Herbert Hoover

Dike, while the mid-twentieth-century Central and Southern

Florida Flood Control Project created the modern system

of levees, canals, and Water Conservation Areas that define

today’s EAA [3,4].

It is therefore misleading to suggest, as the Winrock

Report implicitly does, that EAA growers were the principal

agents of drainage. Drainage was a broad state and fed-

eral policy project, motivated by multiple interests including

mosquito control, flood protection, navigation, and urban

development. The result is that today’s EAA is not a prod-

uct of unilateral agricultural expansion but of decades of

interlocking public works [5,6].

2.2. Evolution of Cropping Systems and Prac-

tices

Originally dominated by vegetable production in the

early twentieth century, the EAA transitioned to large-scale

sugarcane cultivation in the 1960s. This transition was piv-

otal because sugarcane, unlike vegetables, tolerates tempo-

rary flooding, allowing higher water tables that reduce soil

subsidence. Studies show that subsidence rates have de-

clined by more than 80% since the 1920s due to improved

water management, crop rotations, and reduced tillage [7].

Furthermore, flooded rice production, which now occurs on

more than 20,000 hectares annually in rotation with sugar-

cane, helps rebuild soil organic matter, suppress pests, and

mitigate oxidation.

Best Management Practices (BMPs), mandated since

the 1990s, further minimize nutrient runoff, improve soil

conservation, and reduce GHG emissions. These adaptive

changes illustrate that the EAA is not static but rather a dy-

namic agroecosystem in which growers have progressively

implemented more sustainable practices.
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3. Critical Review of the Winrock Re-

port

The Winrock Report’s emissions estimates stem from

assumptions regarding peat loss, bulk density, DOC fluxes,

methane emissions from canals, fertilizer and pesticide ap-

plications, transportation, and pre-harvest burning. Each

component is considered below.

3.1. Peat Loss and Subsidence

Winrock attributes roughly 84% of EAA emissions

to peat oxidation, assuming a uniform subsidence rate of

0.65 cm yr⁻¹ and attributing nearly all subsidence to micro-

bial oxidation rather than compaction. This assumption ig-

nores spatial variability across the EAA, the contribution of

compaction, and the significant biomass inputs from sugar-

cane harvest residues, which can reach 25% of aboveground

biomass. Empirical studies demonstrate declining subsi-

dence rates over time, yet Winrock applies a single conser-

vative factor, inflating emissions. More nuanced modeling,

such as that of Rodriguez et al. [8], suggests that in some

fields net peat accumulation may occur.

3.2. Acreage Estimates

Winrock assumes 97% of EAA sugarcane is grown

on peat soils, whereas roughly 28% of Florida sugarcane

acreage is on mineral soils. This discrepancy alone likely in-

flates emissions estimates by 20–25%. Furthermore, the

report inconsistently reports total sugarcane acreage (be-

tween 178,000 and 180,000 hectares) without reconciling

with USDA and industry data [9,10].

3.3. Bulk Density

The report applies bulk density values derived under

drained conditions but assumes they represent undrained peat.

This error exaggerates oxidation potential because drained

peat is more compacted and less permeable than undisturbed

peat [11].

3.4. Canal Methane Emissions

Methane emission factors applied byWinrock are based

on tropical climate IPCC defaults rather than subtropical mea-

surements from the Everglades [12]. Chamberlain et al. [13]

report fluxes nearly half as large as Winrock’s estimates. By

applying inflated factors to extensive canal networks, the

report overstates methane emissions.

3.5. Dissolved Organic Carbon (DOC)

DOC fluxes are estimated using low-resolution hydrolog-

ical data and IPCC defaults for tropical peatlands, despite the

absence of field measurements for subtropical EAAconditions.

The assumption that all DOC is ultimately oxidized to CO2 is

overly conservative and unsupported by empirical data.

3.6. Sugarcane Cultivation Practices

Winrock misrepresents EAApractices by assuming uni-

form three-year ratoon cycles and limited crop rotations. In

reality, ratoon cycles often extend beyond four years, and

rice rotations are widely used. These practices influence soil

carbon dynamics but are overlooked in the report.

3.7. Fertilizer and Pesticide Use

Estimates of fertilizer and pesticide use are derived

from Louisiana sugarcane budgets rather than EAA-specific

data. This overlooks site-specific BMPs, leaf tissue test-

ing, precision application technologies, and Integrated Pest

Management (IPM) that reduce chemical use. For example,

rice rotations often require little to no pesticides or fertilizer,

contrary to Winrock’s assumptions [14–18].

3.8. Pre-Harvest Burning

The report assumes that 97% of fields are burned pre-

harvest, based on permit approvals, while industry data in-

dicate that only 64–84% are burned in a given year. Green

harvesting, which leaves residues on fields, is increasingly

practiced. Failure to account for these practices exaggerates

emissions.

3.9. Transportation

Winrock assumes all harvested cane is trucked to mills,

ignoring that nearly 40% is transported by rail, displacing

more than 2,000 truck trips daily. Rail is significantly more

fuel-efficient, reducing actual transport-related emissions [19].
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3.10. Scope of Inventory

The Winrock Report inconsistently applies Scope 3

accounting, including fertilizer production but excluding

downstream uses and benefits of biomass recycling, com-

posting, and renewable energy integration in mills [20]. By

partially applying Scope 3, the report provides an incomplete

and biased inventory.

4. Discussion

The methodological shortcomings of the Winrock Re-

port highlight broader issues in agricultural carbon account-

ing. First, the failure to situate emissions within historical

drainage and land management contexts risks assigning dis-

proportionate responsibility to agriculture while ignoring the

role of flood control, navigation, and urban development.

Second, reliance on generalized assumptions and conser-

vative defaults rather than site-specific data systematically

inflates emissions estimates. Third, the inconsistent applica-

tion of GHG accounting standards undermines comparability

with accepted inventories.

Accurate GHG inventories are critical for guiding agri-

cultural policy, informing carbon markets, and shaping pub-

lic perception. Overestimation of emissions from the EAA

could have serious implications for growers, policymakers,

and consumers, potentially stigmatizing an industry that has

demonstrated noteworthy progress in soil and water steward-

ship. Moreover, misleading inventories can distort priorities

for climate mitigation, directing attention away from more

significant emission sources.

Future assessments must incorporate: (1) field-based

measurements of subsidence, DOC fluxes, andmethane emis-

sions; (2) spatially explicit modeling of soil and crop dynam-

ics; (3) transparent adherence to GHG Protocol standards;

and (4) recognition of co-benefits such as renewable en-

ergy generation from bagasse, carbon sequestration through

cover crops, and reductions in wildfires due to controlled

pre-harvest burning.

5. Conclusions

The Winrock Report estimates 7.36 million t CO2e

in annual emissions from the Everglades Agricultural Area,

but methodological flaws, misrepresentations of agricultural

practices, and the absence of historical context undermine

its validity. By overestimating peat oxidation, overstating

pesticide and fertilizer use, misclassifying transportation

modes, and applying inappropriate emission factors, the re-

port paints an inaccurate picture of EAA agriculture. Amore

robust, transparent, and context-sensitive approach is needed

to accurately assess emissions and to inform balanced policy

decisions.

The Everglades Agricultural Area is a cornerstone of

Florida’s agricultural economy and a vital contributor to U.S.

food security. Its growers have adopted practices to mitigate

soil loss, improve water management, and enhance sustain-

ability. Recognizing both the challenges and the progress

of EAA agriculture is essential for fair and effective climate

policy.
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