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A pragmatic framework for utility-scale solar development
that protects soil health, mandates rigorous agricultural

mitigation, and guarantees the restoration of prime farmland.
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The Baseline of
Prime Farmland

The USDA Natural Resources
Conservation Service (NRCS)
evaluates soil capability on an
eight-class scale. Preserving the
lowest numbers is critical to
long-term food security.

Class I: Arable and highly
suitable for cropland. Fewest
limitations; the most
irreplaceable natural resource.

Class II: Requires moderate
conservation practices to
reduce the risk of damage, but
remains highly productive.

Class lll: Has severe limitations
requiring special conservation
practices, but can be highly
productive with careful
management (e.g., specific
plant choices, irrigation).
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The Siting Conflict

| . a—

Solar developers inherently seek flat,
open landscapes positioned close to
existing electrical infrastructure.

These exact topographical and
geographic characteristics perfectly
align with the profile of prime
agricultural solls.

Key Insight: This geographic overlap
creates direct friction between
renewable energy mandates and
agricultural preservation, driving the
need for strict intervention.



Construction Threats
to Soil Health

Utility-scale solar requires an immense footprint (7 to 10
acres per Megawatt). The construction process introduces
severe risks to the soil profile:

Compaction:
A The dominant issue. Heavy machinery crushes the
.. soil structure, drastically reducing water infiltration
and root permeability.

Cut and Fill Grading:

Leveling slopes for panel arrays extensively mixes
the valuable topsoil with infertile, often acidic,

subsoil.

Topsoil Loss:
- The permanent reduction of the most valuable
biological layer if not actively managed.




The First Defense is Smart Design

The most effective way to protect agricultural soil is to avoid disturbing it in the first place.

» > Topographical Alignment: Design
arrays to follow existing farm
contours rather than executing mass
grading to level the site. ARRAYS FOLLOWING

CONTOURLINES -

@) Infrastructure Reuse: Lay out new
facility roads directly over existing
farm roads wherever possible.

DESIGMATED TRAFFIC
FPATH TO MINIMIZE
COMPACTION

® Traffic Restriction: Limit all routine
vehicular travel strictly to designated N =
paths to isolate compaction to NN LN e rarw
specific, remediable corridors. NS ZNNN ki
7
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Preserving the Topsoil

When trenching, grading, or road installation is unavoidable, strict topsoill
preservation protocols must be enforced.

Selective Stripping: The entire Strict Segregation: Topsoil must  Vegetated Windrows: Stockpiles
“A" horizon (including A, Ap, AB, be stockpiled entirely separately = must be maintained in low-profile,
and E horizons where applicable) from subsoil and substrate to vegetated windrows away from
must be carefully stripped. prevent degradation. vehicular traffic to prevent erosion

\ and preserve soil biology.

"A" Horizon (Topsoil) Vegetated Topsoil V-
Windrow A SORRE . BeY ]
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Shifting to Agrivoltaics

We do not have to choose between food and energy. Agrivoltaic systems co-locate solar
energy production and agricultural operations in the same space.

Elevated Infrastructure:

Modules are lifted 10 to 12 feet
into the air.

Spaced Arrays:

Panels are spaced over four feet
apart to allow varying amounts
of sunlight to reach the ground.

Reinforced Design:

Deepened foundations and
reinforced materials are utilized
to withstand higher wind loads
and physical contact from large
livestock.
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Agrivoltaics 1n Action

Integrating active farming into the solar array creates mutual benefits for both the farmer and the developer.

Livestock Grazing Biodiversity Microclimates

Sheep naturally manage vegetation, Utilizing specialized seed mixes (like the The partial shade generated by the
eliminating the solar developer’s ‘Fuzz and Buzz' mix of soft grasses, panels reduces water evaporation,
mechanical mowing costs while the panels clover, and flowers) supports local improving water-use efficiency for
provide necessary shade for the flock. pollinator populations. specific crops during peak summer heat.
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The Decommissioning Mandate

Typical solar modules have a useful life of roughly 30 to 35 years. The defining
requirement of any project located on prime farmland is that the land must be capable of
returning to full agricultural production at the end of the lease.

e = Complete Removal: All above-ground
v — structures, mounting equipment, and

- Year®: 7 Year30: ¥—J) fencing must be dismantled.
Construction End of Life :

-11 Underground Clearance: All cables,
. conduits, and foundations must be
removed to a depth of at least

at least 36 to 48 inches below grade.
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Healing the Land through Decompaction

Once the infrastructure is removed, the compacted earth must be aggressively
remediated before topsoil is returned.

- | fourinches
- | and larger

Subsoil Shattering: Deep-rippers Rock Removal: Any stone or rock Topsoil Return: Only after the subsoil

and heavy-duty chisel plows are used material four inches and larger is shattered and cleared can the

to break apart the hardpan and brought to the surface during deep preserved, windrowed topsoil be

decompact the subsoil profile. tillage must be collected and uniformly applied to match adjacent
removed. natural grades.
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Validating Soil Viability

Site restoration must be proven through rigorous agronomic testing when soil
moisture is at or near field capacity.

+/ N - Nitrogen

/" P - Phosphorus

+/ K - Potassium

+ pH Levels

+/ OM - Organic Matter

Compaction Testing: Soil penetrometers are used to Nutrient Profiling: Soil testing must be
ensure the restored area matches the soil strength conducted at a minimum rate of one sample
and density of adjacent, undisturbed farmland. per 25 acres.
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The Guarantor of Restoration

The physical restoration of the land must be backed by ironclad financial assurance
posted before a single piece of earth is moved.

150%
Bond
Restoration
Funding
Year 15 Year 30
No Salvage Assumptions: The
Strict Surety: Decommissioning surety amount must be calculated Regular Updates: Financial
bonds or trust funds must be in present-day dollars without assurances must be re-evaluated
established at 150% of the subtracting the assumed future and updated every three to five
estimated removal and restoration salvage value of the solar panels or years to account for inflation and
costs. steel. changing labor rates.
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Local Regulatory Tools

Municipalities and counties have the authority to encode soil protection directly into their zoning ordinances.

S Some jurisdictions categorically prohibit any

utility-scale solar development on Class | or Class
|l soils.

1 Conditional Use Permits (CUPs)

=" Mandate strict agricultural mitigation, topsoil
preservation, and agrivoltaic integration as non-
negotiable conditions of permit approval.

L

ﬁ 4 Setbacks & Siting

Ordinances can dictate specific setbacks from
active irrigated cropland, existing farm roads, and
drainage infrastructure.
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The Lifecycle of Smart Solar

A synthesized timeline of utility-scale solar on agricultural land:

5
ER

1. Protect: 2. Mitigate: 3. Co-Locate: 4. Fund: 5. Restore:
Identify and Enforce smart Deploy agrivoltaics Secure 150% Mandate
preserve Class | and design and topsoil to maintain active decommissioning deep-ripping
Il prime farmland. segregation during agricultural bonds upfront decompaction and
construction. production during without salvage scientifically validate
the 30-year lease. value deductions. soil nutrient profiles.
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An Engineered Coexistence

The transition to renewable energy does not require the
permanent loss of our most vital natural resource. Through
rigorous soil science, innovative agrivoltaic operations, and
strict local policy, we can successfully harvest the sun while

protecting the earth beneath it. Energy infrastructure and
food security must be engineered to coexist.
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