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. BEXECUTIVBUMMARY
WHITHERANDEVALUATIOR
Ly GKS AYyGNROFGS GFLISEAGNE 27F | | ¢ | offérshaliedealing gyinipsedaio 8w Y | N

flryR OflaaAFAOIGAZ2Y YR 3I20SNNFIgfQAS ARIAE 2BANIER THNBR &
OKNRdzaAK LI FydlFaGA2y | 3INROdzZ GdzZNBE G2 Y2RSNY RS@St2LYSyid L
managed land by recognizing the relationship between natural resources, considering the flow of water from
Y2dzy il Ay G2 &aSI&® ¢KAa LI NOStf &iN} RRf S& (KSBaboshdanddzl ~ I 27
that would later coincide with crucialifferences in Land Study Bureau (LSB) classifications. These lands were
originally part of the Hawaiian royal lands before being granted in themmipll K OSy G dzN® G2 . SyySidi
W2Ky tFLIF R 02X 020K LINBYAYSY( dtdyéteson tNdHawatan Kidggom Privy Y S K Y
/| 2dzy OAft & ! FGSNJI R oUa RSIFGK Ay wmyTtnI YdzOK 2F KAa flyR
Hawaiian land management to plantati@ma agriculture.

Following the overthrow of the Hawaiian Kingdom, Western approaches to land evaluation, like the 1895 Land Act,
increasingly dominated land use decisions. By the20ith century, the Land Study Bureau emerged as the primary

system for evaluating and clasgéng agricultural lands. However, as this report reveals, the LSB's snapsimé

SOl fdzr iAz2ya KIFI®S STFSOGA@Ste t201SR I FglrA~"Adatinl yR dza S
ways that sometimes inadvertently echo traditional latidisions.

LSB Rating Change 1963 - 1972

A b\ L4 X 1 J//Y"\‘, :
\ : \'o?

Aerial imagery from 1951954 was used to plot the LSB's initial classifications released in the 1963 Detailed Land

wS L2 NI T2 NJ h1954kmiagery 6Howsithe entirp area of interest used for irrigated sugarcane, and LSB

gave the area an 'A' rating. In 1955, the USDA released the first comprehensive soil type mapping of the islands,
categorizing soil in both theast and west portions of this area as the same. However, by 1959 the entire area was

dzZa SR F2NJ LIAYSILIWLX S 5SaLAGS GKA& FNBljdsSyidte akKAFTFOGAy3D f
for the LSB's 1972 report, the soil classification cigatel &Gl N] RAGARS GKFd fA3ySR
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boundary i KS ¢Said aARS 021 A1StSuv gF+a OflFraairAFASR U! 30 gKAf S
arose from a change in irrigation based on crop selection, with the west area still irrigated and used for sugarcane,
while the east area wasultivated in pineapple and no longer irrigated.

¢CKS fraday3a AYLIOG 2F GKAA OflaaA¥TAOr(iA2y RADGARS YANNE
Ad y26 GKS aAfAftlyA ! ANROdz GdzNF £ t I N] 6KAES GKS 21 ALK~
acres. Thus, the midentury crop selection captured in LSB ratings, by happenstance aligned with traditional land
divisions, directly influenced whether these agricultural lands would be preserved or developed despite having
similar soils.

Land Use Change 1993 - 2024

This evolving narrative highlights a critical challenge: outdated land classifications persist in regulatory frameworks,
2F0Sy 2dzi 2F aiGSL) 6AGK OdzNNByd | INROdzZ GdzNF £ NBIFfAGASaD
development andood production, understanding the full history and future potential of its lands has never been

more urgent. This report delves into the ways past practices continue to influence modern land use decsitns

how new approaches can better align our undargling of land productivity with present and future needs.

¢tKSasS tS3roe OflraaAaFTAoOriAzya y2Gd 2yteé 20a0daNB (GKS {NHS
to modern agricultural and land development needs, representing a dramatic departure from the holistic resource
management principles® G KS | KdzLJdzt ~ | a&aidSyo

This report explores how these historical systems, though originally designed to support sustainable land use, now
O2y&a0NIAY Il gFA~"AUA FoAfAGE (2 NBaLRyR (G2 02y idSYLR2NII
development. It is thus essential teassess how land and productivity are evaluated, revising outdated frameworks

Ayili2 Y2RSNYy aéadsSvya GKFG NBFESOG 116FA" A OdzZNNByid |yR 7T
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PROJECORIGIN

I'FgFAWAUA | INKROdzZ GdzNIF £ f 1 yRa INB @GAdGlrt G2 OGK&OH GF GSUa
century and onwards, land evaluation systems were developed to classify and map the productive potential of
agricultural lands across thelands, evaluating factors like soil properties, slope, drainage, climate and crop
suitability to categorize lands for agricultural productivity. These systems, while focused on soil properties,
incorporated broader land evaluation principles by considgritultiple factors beyond just soil, such as topography,

climate, and productivity to assess the overall capability of land for agriculture. The resulting maps and data have
served as important inputs for land use regulation and policymaking aimed atrpiregeroductive agricultural

lands and guiding development. However, these systems are increasingly outdated, lacking routine updates they fail

G2 OIFLIWidz2NBE RNI &A&GAO0 OKIFy3aSa Ay 1 lFglAWAQa SO2y®¥0A O az20j
contemporary planning and decisianaking.

Act 189 (SLH 2022)

' OG0 wmyd 6{ Saahiz2y diedted the QffiEe of Pladring andl SustainablelDevelopment to conduct a
study of the suitability of the Land Study Bureau soil overall (master) productivity rating system and other soil
classification systems in the regulation of agricultural lands amdenrecommendations for the use of soil
classification systems in regulating use of agricultural land.

¢CKS FTANRG aGriS6ARS az2it OflFaaAFAOIGAZ2Yy aiGdzRe s & O2YR«
from the early 1960s through 1972. Lacking other means to differentiate between more productive and less
productive lands in the StatedANRA Odzf 1 dz2NJF f 5AaGNAROGE GKS [{. NraGAy3a ¢SH
(HRS), 88 208 and 20%4(b) as an attempt to limit permissible uses on the best lands to primarily agricultural

activities. This classification system remains the mastierence for the regulation of lands in the State Agricultural

District by the State and counties in HRS, Chapter 205. Act 189 is partly in response to concerns expressed by
landowners and government land use regulators over the lack of a means to updaieead LSB soil ratings.

In addition to the LSB rating system, there are other solil classification and productivity rating systems currently in
dzaSed ¢KS {GFHGS Ftaz2 dzasSa GKS ! ANAROdz GdzNI € [FyRa 2F LYL
agricultural landsThe U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS) maintains
RSGFIAT SR AYF2NNVIGA2Y 2y 1 FgFA~A &d2Afa Fa LINIH 2F Ada yi
updated by NRCS. The United States Btepent of Agriculture's soils survey and classification system and its Soil

Survey Geographic database (SSURGO) is also the reference dataset for many of the United States Department of
Agriculture's programs. The federally initiated Land Evaluation ated ASisessment (LESA) rating system also
S@Ffdzd §SR I LI NOStQa NBfFGADGS | ANROdA GdzNI € AYLERNII yOSo

Project Team

The study was conducted by Supersistence LLC with support from a contractor team including G70, Plasch Econ
Pacific, and Stantec, with guidance from OPSD and the Steering Committee comprised of representatives from the
Department of Agriculture, the Univ@rA & 2F | I g+ AWA [/ 2f€S3S 2F ¢NRLAOIE ! 3T
Land Use Commission.
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STUDYAPPROACH

Although titled the "Soil Classification Systems & Use in Regulating Agricultural Lands Study," following language
used in Act 189 (SLH 2022) and the resulting solicitation and contract, the study primarily examined land evaluation
systems. While soil claification focuses on categorizing and describing soil properties such as texture, structure,
and depth, land evaluation assesses those intrinsic soil characteristics as qualities that impact land uses, often with
additional factors like topography, climgtand socieeconomic conditions. Land evaluation thus assesses not only

the current state of the land but also its broader potential for agricultural and other uses.

The Land Study Bureau's Overall (Master) Productivity Rating, for instance, while commonly referred to as a soll
classification system, is more accurately described as a land evaluation system. It considers not just soil properties
but also factors like iigation status and crop suitability to determine agricultural productivity ratings.
Understanding this distinction is crucial as it shapes both the analysis of existing systems and the development of
recommendations for future approaches to agricultutaff R dza S NXB 3 dzZf F GA 2y AY 1l gFA~A®

The investigation centered on four key objectives: to assess the strengths and weaknesses of the LSB and other soil
classification systems, including how they are updated to reflect changing conditions; to understand how decision
makers and stakeholdersethe current classification system; to identify and learn from best management practices

in other jurisdictions that use soil classifications systems to guide their agricultural land regulation; and to develop
recommendations on soil classification sysseamd their role in agricultural land use regulation.

The team conducted extensive research on existing soil classification systems (LSB, ALISH, LESA, SSURGO) to
understand their methodologies, strengths, and limitations (Section Ill). This assessment revealed that each system
had a unique approach and vargidegrees of detail and accuracy. The research team evaluated and rated existing
systems based on a set of criteria developed to assess their effectiveness and relevance to modern agricultural
practices. This systematic evaluation highlighted the strengglisweaknesses of each system, which later informed

potential improvements (Section V).

The team created overlay maps to visualize the geographic coverage and distribution of the various soil
classifications across the statettps://arcq.is/IT99XD These maps helped identify areas of overlap and gaps in
coverage, which aided in the analysis of system effectiveness and potential integration opportunities. The team
compiled and reviewed relevant state and county regulations pertaining to agricultanal use and soil
classification (Section V). This analysis revealed inconsistencies and potential conflicts between different regulatory
frameworks, which informed recommendations for harmonization.

The team gathered stakeholder input through the steering committee, focus groups, county meetings, and an online
forum (Section VI). This initial engagement ensured that diverse perspectives were considered in the preliminary
analysis. An Interim Report was submitted to the 2024 legislative session, which provided a preliminary overview of
the study's activities and findys to dateand set the foundation for subsequent research and analysis.

The team researched and analyzed agricultural land evaluation approaches from three jurisdictions (California,
Maryland, and New York) to identify transferable practices and methodologies (Section VII). Initial recommendations
were developed based on thesearch findings, best practices, and initial stakeholder input (Section VIII). The team
conducted a second round of extensive stakeholder consultations through focus grougs-ondollow-ups, and

a public meeting. These sessions were used to pre$eninitial recommendations, gather feedback, and engage in
collaborative dialogue to refine the proposed solutions, leading to the development of the final recommendations
(Section X).


https://arcg.is/1T99X0
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HNDINGS

Key findingsighlighting the issues the recommendations aim to address:

Outdated Land Classification Systeniihe current Land Study Bureau (LSB) model is based on data and
YSiK2R2t23A8a FTNRBRY G(KS mModcna YR mprna 6KAOK FlFAf
SO02y2YAO O2yRAGAZ2yaz FyR a2AiAf &aOA Syveress nR@poyiS Y Sy i a
accurate, datadriven agricultural policy and langse decisions.

Lack of Historical and Current Land Use Datde existing LSB model does not consider the effects of

historical land use impacts or current data on aspects like irrigation, which are essential for understanding

longi SNY &2Af ljdzrfAde FyR ONRLI LR (Sy ibassesstandskitadlity 2 YA & & A
comprehensively and misses insights into infrastructure that could support sustainable land use.

Static and Inflexible Framewox ¢ KS [ {. Y2RSf Aa adlrdiAaAO0z LINBOGARAY3I |
shifting agricultural needs, emerging crop potentials, or environmental changes. This inflexibility hinders |
I g A" AUa loAftAGE (G2 NBaLRyR G2 ivg pdadve agidialaly Ra | y |
planning.

Limited Public and Stakeholder InputThere is currently little opportunity for local stakeholders to
participate in the classification process or provide feedback on land suitability, which reduces transparency
FyYyR OFly tSIFIR (2 RSOA&A2yA GKIF( -tRegyondreditak. t &€ £ A3y A

Inconsistent ParcelLevel ClassificationgClassification disparities at the parcel level create inaccuracies that
can misrepresent land productivity. Adjacent parcels, even with similar soil types, may be rated differently
over time due to irrigation or infrastructure changes, which the currantiel cannot accurately capture.

Lack of Routine Updated'he absence of a mandated update framework means the LSB model cannot keep

pace with changes in agriculture, environmental conditions, or advancements in soil science. This lack of
NRdziAyS dzLJRIF iSa KIFa&a SR (2 GK S$nitidgétsiréileSanic@ in pldnaaglaily & & 4 |
policy.

Outdated and Inconsistent Regulatory Referenc&sisting regulations and policies refer to various outdated

soil classification systems, creating inconsistencies and confusion kusanglanning. This misalignment

between policy and modern agricultural needs weakens the effectiveness of the ragufeamework in

promoting sustainable land management practices.

Ambiguity in Classification ReferenceSome regulations do not specify which soil classification system to
use, leading to discrepancies and potential regulatory conflicts. This ambiguity complicates the
implementation of consistent landse policies and creates barriers to unified agricaltylanning across

I g1 A" AP

These findings underscore the need for a comprehensive update to the LSB model, integration of current and
historical data, a more adaptable and transparent classification process, and clear regulatory alignment.
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RECOMMENDATIONS

Theseven core recommendationis order are:
Update the Land Study Bureau (LSB) Land Classification Model
Assess Integrating Historical and Current Land Use into LSB Model Update
Analyze Sustained Land Productivity with Strategic Crops and Pablg
Refine Updated LSB Model Outputs through Participatory Map Review
Mandate Routine Map Updates and Model Revisions
Update Outdated Classifications in Regulations

Clarify Classification References in Regulations

CONTEXT ANBATIONALE

Detalils, including context and rationale for each recommendation, are provided below. The context outlines the
intent, process, and specific issues each recommendation addresses, while the rationale draws on research findings,
stakeholder feedback, and kgsractices from other jurisdictions. Where applicable, references to relevant sections

of the report link recommendations directly to detailed findings, guiding readers to pertinent sections and situating
SIOK NBO2YYSYyRIGAZ2Y ¢ A fual and lregulatofy Aldhdscapdzy Todiethe, thesd NA O dz
recommendations lay the foundation for an updated, adaptable soil classification system, with the goal of making it

a valuable resource for sustainable agricultural planning and informed decisiking acrgs the state.

1. Update the Land Study Bureau (LSB) Land Classification Model

The cornerstone recommendation is to update the Land Study Bureau (LSB) land classification model. This
foundational step is crucial for creating a modern, accurate, and dynamic system for evaluating agricultural land in
I g1 A" AP

The current LSB model, last updated in the 1960s and 1970s, no longer accurately reflects the state's current
agricultural landscape. Our research, detailed in Section Ill of the study, reveals that the existing system is based on
outdated data and methodogies that do not account for significant changes in agricultural land use patterns,
environmental conditions, soil science, or best practice in land evaluation over the pasehtalfy. This outdated

system compromises the state's ability to make infed decisions about land use and agricultural policy.

The LSB model should be updated to a dynamic, statewide system that retains the familiar LSB title and A to E
output classes.This approach balances the need for modernization with the benefits of continuity, addressing
concerns raised by stakeholders during outreach efforts (as detailed in Section VI). By maintaining the familiar LSB
framework while updating its underlying da&ad methodologies, disruption to existing policies and statutes can be
minimized while significantly improving the accuracy arldvance of the system.

The updated model would integrate the latest USDA Natural Resources Conservation Service (NRCS) soil data,
current agricultural land use information, and other relevant factors. This integration would provide a more
comprehensive and accurate assessmeniaofl suitability for agriculture. Importantly, the update would expand

the classification system to provide statewide coverage, addressing a significant limitation of the current system.

While this update represents a significant undertaking, our research into best practices from other jurisdictions
(detailed in Section VII) suggests that such comprehensive updates are both feasible and highly beneficial. States like
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California and New York have successfully implemented similar updates to their soil classification systems, resulting
in more effective land use planning and agricultural policy.

@ dzZLRFGAY3I GKS [{. Y2RStI I gFA~ A aivendecisibmdakingknS 3I NP dzy
agricultural land use. This updated system will serve as the foundation for the subsequent recommendations, each
of which builds upon and extendsd capabilities of this modernized LSB model.

2. Assess Integrating Historical and Current Land Use into LSB Model Update

The second recommendation emphasizes the need to thoroughly assess the potential effects of integrating historical
and current land use data into the updated Land Study Bureau (LSB) model.

The current LSB model has significant limitations due to its lack of historical data and insufficient current use
information, such as outdated irrigation extent as detailed in Section Ill. Without these details, the model may
overlook valuable insights garding soil conditions, crop suitability, and existing infrastructure that may not be
evident from soil data alone.

Incorporating both historical and current land use information addresses these gaps by providing a more
comprehensive understanding of land potential and value over time. This integration allows for a nuanced approach
that may enable the system to effeatily reflect the longerm value and impacts of land use without inadvertently
limiting future use possibilities.

Research into best practices from other jurisdictions (detailed in Section VII) suggests that incorporating historical
context, particularly use history impacts on soil quality, into land classification systems can lead to more informed
and sustainable lath use decisions. Additionally, research detailed in the review of existing systems (Section III)
suggests that historical irrigation extent is outdated. This approach could balance the value of historical context with
contemporary agricultural realitiesddressing stakeholder concerns (detailed in Section VI).

Ultimately, integrating this broader dataset aims to enhance the LSB model's ability to provide a more
comprehensive and contextually rich system for evaluating agricultural land. Revising the LSB model through this
integration not only enriches its evaliiah 2y Ol LI 0 Af AGAS& odzi Ff&az2 FfA3aya 11 gl
both past and present realities, fostering more sustainable and informed agricultural development.

3. Analyze Sustained Land Productivity with Strategic Crops and Public Tools

The third recommendation advocates for a forwdodking approach to land classification by incorporating crop
suitability modeling and developing accessible public tools. This enhancement is essential to refine the Land Study
Bureau (LSB) model, makinyi2 NB F RI LJAAGPS | yR NBalLlRyairgdgsS G2 1 gl A~ AQa
needs.

Currently, the LSB model relies on static assessments that may miss emerging opportunities or challenges in crop
selection and land management, limiting its effectiveness in evaluating shifts in agricultural potential. Moreover, the

lack of transparency il KS SEA&GAY3 FTNIYS62N] NBaGNAOGaAa adl1SK2f RSN
informed decisions about agricultural land use. Without a robust, dynamic system for evaluating diverse crops and
landdza S LR GSY dAl £ aX | I gapricditikapiiodubtivitydan® despénd to éhangingierdvivoaneal

and market conditions remains limited.

This recommendation proposes integrating a comprehensive crop suitability analysis within the LSB model, drawing
on data such as soil quality, water resources, and climate projections to assess both current and future crop viability.
This approach would gerate detailed suitability maps that visualize potential productivity across varied land
parcels, providing clear, accessible insights for producers, land managers, and the public. By making these maps
publicly available and including decisisapport tods, the updated model would empower stakeholders to evaluate

7
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land suitability for diverse crops and land uses, fostering a moreidédamed approach to agricultural planning.
These and similar data on other agricultural land use types could be aggregated, akin to the original LSB approach
(Section Il1), into ovelratings.

5N ¢Ay3 FNRY 06Sad LINI OGAOSas asperiic analysisimodiSecti@novl)SaNddS R Ay
informed by stakeholder outreach (Section VI), this dynamic approach will support proactive land use planning and
policymaking. Integratingdedback from community stakeholderemphasizing native and higralue crops suited

G2 | I g1 A~ ACehsurSsQratihe AIB $vo@l reflects both technical data and local knowledge.

In summary, this update will transform the LSB model into a transparent;frisedly decisiomsupport tool that

YSNESa AO0ASYUGAFTAO AyarakKaa sA0GK O2YYdzyAide LISNERLISOGAGS:
resource for sustainable ldrmanagement, aligning technical assessments with the diverse needs of local producers

and supporting resilient agricultural planning across the state.

4. Refine Updated LSB Model Outputs through Participatory Map Review

The fourth recommendation emphasizes a stakeholdiéren review process for the updated Land Study Bureau

(LSB) model outputs. This participatory approach will involve agricultural producers, land managers, and community
members in reviewing draft clagsifition maps, allowing local insights and expertise to guide the development of an

I OO0dzN> 6 S LINI OGAOFEX FyR f20Ftte NBtS@Iyd tFyR Ofl aai¥

As reflected in Section 11l (Evaluation of Existing Soil Classification Systems) and stakeholder concerns (Section V1),
parcellevel classification disparities can create confusion and inaccuracies for users. Even within similar soil types,
adjacent parced might develop different ratings over time, over underestimating productive capacity due to
changes in irrigation availability. This issue is exacerbated due to limited access to and understanding of the historical
data used to generate these ratings.

Updated LSB model outputs should be refined through a Participatory Map Review. Along with highlighting the need
for an updated, more accurate classification system that considers current conditions, refining model outputs
through public review and inputrodraft output maps can enhance the accuracy and credibility of land classification
systems. This approach balances the need for scientific rigor with the importance of local expertise, addressing
concerns raised by stakeholders during outreach effortst{@e VI).

The need for a participatory map review process arose from stakeholder concerns aboutlpastelassification
disparities, which call for a systematic and equitable approach to land evaluations, while mitigating the risk of system
manipulation that cold lead to impermissible land uses. By allowing public input on draft maps, this approach aims
to enhance transparency, ensure consistency, and identify errors before finalizing maps, thus strengthening the
classification system'’s utility and integrity.

A participatory map review process can address these issues by integrating community and expert feedback into the
updated model. This approach will enhance scientific rigor with local knowledge, ensuring that draft classification

maps reflect current agrizt G dzNJ € O2y RAGA 2y & | yR | gl AWAQ&A dzyAljdzS | INF
and feedback sessions, participants could provide input on crop aneusaduitability maps, helping to refine the

model outputs based on practical, 4he-ground ©nsiderations.

By refining the LSB model outputs through a stakeheRI&A @Sy YI LI NBOASSS | I 6+ AWA GAff
system that is transparent, credible, and tailored by local knowledge. This improved model will serve as a valuable

tool for policymakersfarmers, and land managers, enabling more informed and equitabledaadiecisions that

benefit from a reproducible model enhanced by local knowledge.
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5. Mandate Routine Map Updates and Model Revisions

The fifth recommendation focuses on establishing a framework for routine updates and revisions of the Land Study
Bureau (LSB) model. This step is crucial to ensure that the modernized land classification system remains relevant,
accurate, and responsivetol g1+ A~ AUda S@2f @Ay 3 | ANKROdzf GdzNI £ € yRaAOI LIS 2

While the LSB intended to conduct periodic updates to its land classifications, the agency was defunded in 1974,
preventing these updates from being implemented (Section l1ll), leading to obsolescence over the decades. As
detailed in Section IX, stakeholdeshared concerns that a static classification system could not effectively respond
to the dynamic nature of agricultural practices, environmental changes, and technological advancements. This gap
indicates a pressing need for a more flexible and conterayoapproach.

The recommendation proposes a mandated schedule for routine updates and reviews, ideally supported by
statutory measures. This framework would ensure that new data and methodologies are systematically integrated,
and addresses stakeholder concerns aboet tlecessity of balancing stability in land use planning with adaptability,

as discussed during outreach efforts (Section VI and 1X). By implementing a routine update process, the LSB model
can remain a valuable decisiomaking tool amid changing climateconomic, and agricultural conditions.

The update model could include automated data inputs such as the NRCS's Annual Soils Refresh of SSURGO. This
would seamlessly integrate the latest soil and environmental data and allow fetimeahdjustments to the model,
maintaining its accuracy andlexance for land use and agricultural policy decisions.

While establishing a system for routine updates represents an ongoing commitment, our research into best practices
from other jurisdictions (detailed in Section VII) suggests that such regular revisions are essential for maintaining an
effective land clagBcation system. States like California and New York have successfully implemented similar update
frameworks, resulting in classification systems that remain responsive to changing environmental and agricultural
conditions.

. @ YFYRFGAYTI NRdAziAYS YI LI dzLJRFGSa IyR Y2RSf NBGAAAZ2YAX
remains a reliable and adaptable tool for agricultural planning and poiadying. This approach will safeguard the

relevance of the LSB model,ahiing it to continue serving as a valuable resource for farmers, policymakers, and
planners in the face of evolving agricultural needs and environmental conditions.

6. Update Outdated Classifications in Regulations

The sixth recommendation emphasizes the need to replace outdated classifications in regulations with the
modernized Land Study Bureau (LSB) model. This transition is crucial for ensuring consistency and accuracy in land
use decisiormaking, thereby enhaneg the effectiveness of the updated LSB model across jurisdictions.

Research on Soil Classification Systems References in State and County Codes and Regulations (Section V) reveals
that current regulations include outdated references to soil classification systems. This can lead to unintended
consequences, such as misadlterd resources and policy mismatches, compromising the state's ability to make
informed decisions about land use and agricultural policy.

To address this issue, the recommendation proposes transitioning to the updated LSB model across all levels of land
use policy. Aligning regulations with the updated LSB classification can provide a cohesive framework that supports
a unified statewide apmrach to agricultural land management with the benefits of using the most current and
accurate data.
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7. Clarify Classification References in Regulations

¢tKS aASOSYiK NBO2YYSYyRIGAZ2Y F20dzaSa 2y FYSYRAYy3 | Fél A~ A
references to the updated Land Study Bureau (LSB) model. This critical step is essential for preventing confusion and
inconsistency in the appliciah of soil classifications across jurisdictions.

Some current regulations refer to soil classifications without specifying which system should be used, leading to
potential disparities in policy interpretation (Section V). This lack of clarity can create regulatory conflicts and
inefficiencies, inhibitig the state's ability to implement consistent land use policies.

To address this issue, the recommendation proposes to amend regulations to explicitly reference the updated LSB
model where soil classifications are required. This approach balances the need for regulatory precision with the
benefits of a unified classifiion system, addressing concerns raised by stakeholders during our outreach efforts.
Providing clear classification references can enhance regulatory transparency and ensure uniformity in land
classification applications across agencies and counties.

The amendment process would involve reviewing existing regulations to identify all instances where soil
classifications are mentioned, then updating these references to specifically cite the LSB model. This effort simplifies
the application of soil clasghtions for all stakeholders, including agricultural producers and county planners, by
providing a standardized reference point.

GCONCLUSION

¢CKS S@2ftdziAz2zy 2F | gl A~ AUa frdm theFholishid resbuick Man@gerieht2of/thel Yy R 3 2
I KdzLddz ~ | & & & (i S ¥nfoim2d Land Studi BuregU{LISH) inBdggémonstrates the enduring need for

adaptive land governance. The currentdagvaluation systems, developed with madntury plantationera data,

y2g f+3 0SKAYR GKS RAGSNES | ANROdzZ GdzNIF € ySSRa 2% | gl A
climate variability, shifting market demands, and the unique potdntia2 ¥ | I g+ A~ AU a f-drivelRad | NE
approach to land evaluation would better guide ladeli S LJ2 € A 08 Ay | g+ A~ A®
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integrates advanced technology, historical context, and community insight. Key considerations include ensuring
flexibility, transparency, and routingpdates while avoiding rigid, static frameworks that limit adaptability.

CANRGE | &adz00S&aa¥dzZ AYLISYSyGlrdAzy KAy3aSa 2y ONBIFGAy3
SP2t @Ay3 flyR dzaS® CAYRAy3Ia AYRAOF(GS GKIG GKS OdzZNNBy i
relevance, as it cannot acconmgiate changes in climate conditions, soil science, or agricultural production. To

address this, the modernized system must support regular data updates and adapt to reflect contemporary and

future agricultural realities. Routine updates should be pricedizwith statutory support to ensure they remain a

consistent part of the process rather than occasional adjustments.

Transparency and community engagement are also essential. Findings show that outdated, inflexible classifications

and limited stakeholder understanding and input have contributed to a lack of trust and alignment between land

use policies and community needmplementing a participatory review processhere local farmers, community

members, and land managers can provide input on crop suitability assessments and draft classffieegtions
SYKFEyOS (KS a2aiSyQa ONBRAOAEYE BYRINBSSO yOSA@YyCKKSE @
agricultural landscape while addressing local insights that existing classifications overlook.

The findings underscore the pitfalls of relying on fo@htury data and classification systems that freeze land

evaluations in outdated contexts, as demonstrated by mismatched parcel classifications that persist today. Instead,
the updated system must inggate both historical and current data, including productive potential under ideal

10
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conditions like irrigation presence while considering the effects of previous land uses, to ensure a comprehensive
GASe 2F SIFOK I NBIFIQa OFLIFoAfAlGED

Finally, regulatory alignment is key. Outdated references and ambiguous classification standards within current
regulations create inconsistencies that weaken land use policy. Aligning updated classifications with regulatory
frameworks across state and auty levels will ensure that land use policies are grounded in accurat®-dpte

data.

By focusing on adaptability, community involvement, and regulatory coherence, the implementation of a modern
flryR S@ltdzd GA2y aeadsSy gAaftt y2id 2yfe NBFESOG 1ol A~AQa
for future growth. With cdl B8 Fdzf | GG Sy GA2y G2 GKS&S LINAYOALX Sasz 11461 A"
assessments to a forwatldoking, sustainable approach that supports both agricultural productivity and resource

preservation for generations to come.

11
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[I.  INTRODUCTION

Agricultural landclassification systems have played a critical role in protecting and managing productive lands for
F22R a4SOdNRGez IyR SO2y2YAO0 RS@GSt2LIVSydod LYy 1lFgl A~ AZ
evolved from historical plantation operations wiverse modern farming practices. This transformation raised
important questions about how well existing classification approaches served current agricultural needs and future
sustainability goals.

While the United States Department of Agriculture maintained and regularly updated detailed soil information
through its national classification system, the state's primary regulatory framework remained rooted in plantation
era agriculture. Most remarkahlgoil data collected in the 1930s, released in the 1950s, and incorporated into Land
Study Bureau ratings in the 1960s continues to govern critical land use deesimhsas where solar energy projects

will be established on agricultural lands in th@3Ps. This system, which still serves as the master reference for
regulating agricultural lands at both state and county levels, reflects an agricultural landscape dominated by sugar
cane and pineapple plantations context markedly different from todag/diverse agricultural sector.

{SOSNIt 20GKSNJ Ot raaAFAOFI(GAZ2Y aeadiSya KIR 0SSy RSOSt 2LX
lands, each reflecting the agricultural understanding and priorities of its era. However, the rapidly changing nature

of agriculture, continud pressures of urban and housing development, increasing agricultural land use for energy
production, along with concerns about food security and sustainable land use, demanded a fresh examination of

these tools.

¢2 FRRNBaa (KSasS rAaadsSaz ' 00 myd 6! LIWISYRAE !0 2F GKS H
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Rating systemand other$oi Of  aaAFAOF A2y aeéadsSvya dzaSR G2 NBIdzZ 4GS |
study was to evaluate these systems and develop recommendations with consideration of their role in protecting

the State's agricultural land resources.

The study was conducted by Supersistence LLC with support from a contractor team including G70, Plasch Econ
Pacific, and Stantec, with guidance from OPSD and a Steering Committee comprised of representatives from the
Department of Agriculture, the Univeisié 2 F | I g+ A~ A [/ 2t S3S 2F ¢NRBLAOIE ! INR
Land Use Commission.

The investigation centered on four key objectives:

1. To assess the strengths and weaknesses of the LSB and other soil classification systems, including how they
are updated to reflect changing conditions.

2. To understand how decisiemakers and stakeholders use the current classification system.

3. To identify and learn from best management practices in other jurisdictions that use soil classifications
systems to guide their agricultural land regulation.

4. To develop recommendations on soil classification systems and their role in agricultural land use regulation.
Through this examination, the study aims to chart a path toward more effective agricultural land classification to

adzZLILIR2 NI 1 Fglr A~ Ada S@2f GAy3I FANROdzE GdzNF £ aSOG2N) gKAES
productive land.
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PROJECOVERVIEW

The study's approach involved a typbase process, capitalizing on the contractor team's diverse expertise in
agricultural land evaluation, policy, economics, soil science staigtholder engagement. Phase | of the study was
dedicated to comprehensive research and initial stakeholder outreach. This phase involved a multifaceted approach,
including:

Soil Classification Systems Researthe team conducted extensive research on existing soil classification
systems (LSB, ALISH, LESA, SSURGO) to understand their methodologies, strengths, and limitations. This
assessment revealed that each system had a unique approach and varying degtetedl @ind accuracy.

Comparison of Current Systemghe research team evaluated and rated existing systems based on a set of
criteria developed to assess their effectiveness and relevance to modern agricultural practices. This
systematic evaluation highlighted the strengths and weaknesses of each systaoh Mater informed
potential improvements.

Overlay Mapping:The team created overlay maps to visualize the geographic coverage and distribution of
the various soil classifications across the state. These maps helped identify areas of overlap and gaps in
coverage, which aided in the analysis of system effectivemedpotential integration opportunities.

State and County Regulation§’he team compiled and reviewed relevant state and county regulations
pertaining to agricultural land use and soil classification. This analysis revealed inconsistencies and potential
conflicts between different regulatory frameworks, which informed recosnafations for harmonization.

Initial Stakeholder OutreachThe team gathered stakeholder input through the steering committee, focus
groups, county meetings, and an online forum during Phase I. This initial engagement ensured that diverse
perspectives were considered in the preliminary analysis.

Interim Report: Phase | culminated in an Interim Report submitted to the 2024 legislative session, which
provided a preliminary overview of the study's activities and findings to date, and set the foundation for
Phase Il activities.

Building on the foundation established in Phase |, Phase Il shifted its focus towards the generation and refinement
of actionable recommendations. This phase involved:

14

Best Practices Researcihe team researched and analyzed agricultural land evaluation approaches from
three jurisdictions (California, Maryland, and New York) to identify transferable practices and methodologies.

Generating Recommendationsnitial recommendations were developed based on the research findings,
best practices, and initial stakeholder input. The team developed a comprehensive set of recommendations
drawing upon insights from Phase | research, best practices identified froemn pthisdictions, analysis of
existing state and county regulations, and feedback gathered during initial stakeholder outreach.

Follow-Up Stakeholder Outreach:The team conducted a second round of extensive stakeholder
consultations through focus groups, community meetings, and a digital forum. These sessions were used to
present the initial recommendations, gather feedback, and engage in collaborative diatmgefine the
proposed solutions.

Finalizing Recommendationg:he recommendations were refined based on the stakeholder consultations,
ensuring they were both welhformed and aligned with stakeholder needs.

Final Report:This Final Report presents the comprehensive activities and outcomes of Phases | and II,
including detailed best practices from other jurisdictions, the complete recommendation development
process, stakeholder feedback gathered through multiple rounds cohsultations, and final
recommendations.
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This Final Report presents the outcomes of the Soil Classification Systems & Use in Regulating Agricultural Lands
Study. The report builds on the research conducted in Phase | and provides an evaluation of soil classification systems
used in agriculturallly R NB3dzZ | GA2Y Ay 1 gl A" Ad ¢KS FAYlIf NBO2YYSy
efforts from both Phase | and Phase II.

During the course of the project, a project website was maintained to provide background data on existing systems,
overlay maps of those systems, links to public outreach forums, and selected recording of outreach events. As of
November 2024, the websitean be accessed attps://arcg.is/1T99X0Where useful, slides from outreach events

are included to provide graphic representation, summaries, or additional details. Full slide decks are accessible on
the project website.

The iterative process of research, analysis, and stakeholder engagement ensured that the findings in this study are
grounded in contemporary best practice, and reflect the diverse needs and perspectives of stakeholders. The primary
objective of thisstudj & G2 LINRP@GARS GKS {dGFGS 2F I Fgl A~ A gAGK I+ asSi
support the effective regulation and preservation of its invaluable agricultural lands for generations to come.

ANOTE ONTERMS SOILO_ASSIFICATION ANBNDEVALUATION

Although the title of the effort is "Soil Classification Systems & Use in Regulating Agricultural Lands Study," the study
primarily reviewed what are more commonly known as land evaluation systems. While soil classification focuses on
categorizing and desibing soil properties, land evaluation assesses the broader suitability and potential of land for

various uses, including agriculture. The convention established in Act 189 (SLH 2022), the project solicitation, and in
GKS O2y iNIX OO0 I LILK ABRAT A&ISH AGZSNY NZENIAEKIQT A& ISYSNIfte NB
classification and land evaluation are two distinct yet interconnected fields essential for land management and
planning.

Soil classification focuses on categorizing and describing directly measurable physical (e.qg., texture, structure, color,
depth), chemical (e.g., acidity, nutrient content), and biological (e.g., microbial biomass, respiration) properties of

soil. This pocess, primarily conducted by soil scientists through soil surveys, produces taxonomic systems (e.g., USDA
Soil Taxonomy, World Reference Base for Soil Resources), detailed soil maps, and databases (e.g., USDA SSURGO).
These outputs are used by researchamsl scientists for scientific understanding, agronomy, environmental science,

and communication in land management.

In contrast, land evaluation has a broader scope, assessing the suitability and potential of land for various uses by
considering various factors, not only soil properties but often topography, climate, hydrology, vegetation, and socio
economic factors. lis a multidisciplinary effort involving agronomy, ecology, hydrology, economics, and social
sciences. As a methodology, land evaluation models often incorporate intrinsic soil characteristics alongside other
data sources to produce suitability ratings aapability classes. These ratings guide practical deemsaking for

land managers, planners, and policymakers, aiding in land use planning, agricultural management, conservation, and
policymaking.

While soil classification codifies current soil properties, land evaluation extends this by interpreting present
conditions to assess future lantse potential. Land evaluation frameworks such as the nationally applied Land
Capability Classification (LCC);, YR 9 @l t dzZt GA2Yy FyR {AGS 'aasSaayvySyd o[ 9{!
approach use soil classification as foundational knowledge but provide a broader analysis suited for practical
application. Given its comprehensive scope, land evaluatiersof more robust analysis and is often applied in

regulatory systems for informed land use decisions.

¢KAa NBLERNI YIAYyldlFrAySR (GKS 02y @SyiGAizy SaidlofAaKSR Ay
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is most comronly considered a soil classification, the report applied the terms soil survey or soil categorization. The study
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scope included review of local land evaluations including the Land Study Bureau (LSB), Agricultural Lands of Importance to
GKS {d1rdS 2F 1 LgFA~"A o![L{10Z YR [FYR 9@Ifdz GA2Y I YR
databasethe Sd Survey Geographic Database (SSUR@T@h utilizes USDA Soil Taxonomy for soil classification and

the USDA Land Capability Classification (LCC) for land evaluation. As noted above, biological activity is a key component of
soil assessment. Due to growiimterest in the concept of soil health, of which biological activity is a critical component,
scientists, producers, and policymakers are increasingly interested in biological activity in soils. While not theHcus of t

study, soil health is a facef expertise held by the project team, and a topic that emerged in outreach, and was thus
touched upon at various points in the report.

DEVELOPMENT MODERNANDEVALUATIOMPPROACHES

The approach to land evaluation has evolved significantly over time. Land evaluation began to formalize in the 19th
century with early soil fertility research, focused on understanding the relationships between soil conditions and
plant growth via simplermpirical relationships (van Diepen et al., 1991). In the late 19th century the concept of soil
as a distinct, integrated unit of the natural environment influenced by various environmental factors emerged, and
soon after efforts to codify soil geographywddoped. In 1894, the USDA Weather Bureau's Division of Soils was
initially formed to research temperature and soil moisture conditions in important soil types across the country, but
soon pivoted to doing "practical soil survey work of immediate beneffatmers" that could characterize the soll
properties influencing crop suitability and yield (Huddleston 1984). With the growing recognition of the importance
of soils, the Division of Soils was renamed the Bureau of Soils in 1901, establishingntdapamdent USDA agency.

In the 1920s and 1930s, the United States Bureau of Reclamation (USBR) developed an irrigation suitability
classification method focusing on productivity and economic conditions -ipigation and distinguishing
permanent from changeable land features.eTUSBR considered arable and irrigable lands and drew mostly from
economic data like farm budgets and payment capacity to classify areas based on productive capacity and economic
viability to assess irrigation project development. The impact of USBRatiori suitability methods extended
beyond the United States; these methods were later applied in many countries, shaping global approaches to land
evaluation for irrigation and influencing the 1976 FAO Framework for Land Evaluation (Olson, 1984). @hncurre

the U.S. Soil Conservation Service was conducting groundbreaking work in the 1930s that would prove instrumental
in molding modern land evaluation techniques. The legacy of these earlyc2@thry approaches to land
evaluation, largely driven by #surveyors who provided critical information for agricultural development, can still

be observed in contemporary systems, such as the class design of the Land Capability Classification system.

Building on the early 20th century developments in land evaluation, significant advancements were made in the
F2tt26Ay3 RSOFRS&d Ly Moo {d2NASQa wliGAy3a LYyRSE Yl
integration of quantitative landform gb properties criteria. This approach laid the groundwork for more
A2LKAAGAOFGSR S@lfdzr A2y YSGK2Ra® ¢KS moppnQa |yR wmdcn
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assessing their various data requirements (Vink, 1958). This differentiation emphasized the grouping of soils based

on practical use, rather than just scientific classification, while advocating for integrateelysutat combined

multiple geographical and environmental factors

By the late 1960s, land evaluation had expanded beyond simple soil fertility and terrain assessments to economic as
well broader ecological considerations, eventually becoming more quantitative in nature (van Diepen et al, 1991)
However, in the early 195, many existing land classification systems still faced criticism for neglecting socio
economic aspects of land use and focusing solely on physical factors (Rossiter, 1994). Further, many classification
systems failed to differentiate between land useshwarying requirements, resulting in overly broad evaluations.

This meant that a single classification was often applied to multiple land uses that needed more specific criteria for
realistic assessments. Finally, classifications were often applieddeutseir intended areas without necessary
adjustments, due to their perceived scientific authority, which led to inappropriate use by poorly informed
evaluators. These limitations hindered the ability of classifications to support effective, rationaldarmanning.
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In response, the FAQO's 1976 framewgtgelf built upon earlier systems, including the USBR's metted¢smanded

the scope of land evaluation significantly, and laid the foundation for modern land evaluation approaches. It defined
land evaluation as the assement of land performance for specified purposes, considering surveys and studies of a
wide range of factors including landforms, soils, vegetation, climate, and other aspects. This approach aligned with
the growing recognition of the complex interplaytiveen land characteristics and agricultural productivity that had
been developing since the 1930s.

Importantly, the FAO framework emphasized the need to match ecological and management requirements of land
uses with land qualities while considering local economic and social conditions (George, 2005). This approach
addressed some of the criticisms leaglat earlier systems in the 1970s, particularly the neglect of semimomic
aspects.

Further, the FAO framework defined six fundamental principles for land evaluation:
1. Land suitability is assessed and classified with respect to specified kinds of use.
2. The suitability classes are defined by economic criteria.
3. A multidisciplinary approach is required.
4

Evaluation should take into account the physical, economic, social, and political context of the area
concerned.

5. Suitability refers to land use on a sustained basis.

6. Evaluation involves comparison of two or more alternative kinds of use.

These principles incorporated elements from earlier systems, such as the USBR's focus on economic viability, while
also addressing the need for mosomprehensive evaluations. The emphasis on sustained land use and the
consideration of multiple factors aligned with the evolving understanding of land evaluation that had been
developing since the mid0th century.

The FAO Framework of 1976 marked a significant shift in land evaluation methodology. Van Deipen et al (1991)
characterized the FAO framework as replacing soil with land as the basic unit of evaluation. This change broadened

the scope of assessment, incorpting factors such as vegetation, hydrology, and climate alongside soil
characteristics. The framework introduced key concepts like land use types, land characteristics, and land qualities,
providing a more holistic approach to evaluation. A crucialydigiii A 2y Ay GKS CNI YSg2N] Qa | LI
of land quality. Unlike soil quality, which was typically inferred, land quality served as a comprehensive assessment
factor, synthesizing various land properties into a more manageable form for deaisiking. This approach

allowed for the simplification of complex data without losing essential information relevant to land use processes.

The evolution of land evaluation from the 1970s to the 1990s reflected a shift from qualitative, intuitive approaches
to more systematic, quantitative, and interdisciplinary methodologies. This transition mirrored the increasing
complexity and demands cdthd use planning in modern agricultural and environmental contexts.

In the 1990s, efforts began to focus on categorizing the classification systems themselves. Hoosbeek and Bryant (1992)
classified models according to their degree of computation (qualitative to quantitative), descriptive complexity (empirical

to mechanist), and level in the organizational hierarchy (molecular to continental). Rossiter (1996) further developed this
by introducing a theoretical framework that classified land evaluation models along eight axes, representing how the
models considered space Gtime. Riveira & Maseda (2006) later contributed to the rretalysis of land evaluation
systems. They compiled characteristics of rural land use planning models, distinguishing between capability systems (for
evaluating global land use) and suitabiligstems (for specific uses). Their work highlighted the growing importance of
socioeconomic factors in flexible systems like the FAO framework and LESA.
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[Il. BEVALUATION OEXISTINGROILOLASSIFICATIGBYSTEMS

OVERVIEW

In the mid20th century and onwards, land evaluation systems were developed to classify and map the productive
potential of agricultural lands across the islands, evaluating factors like soil properties, slope, drainage, climate and
crop suitability to catgorize lands for agricultural productivity. These systems, while focused on soil properties,
incorporated broader land evaluation principles by considering multiple factors beyond just soil, such as topography
and climate, to assess the overall suitapilif land for agriculture. The resulting maps and data have served as
important inputs for land use regulation and policymaking aimed at preserving productive agricultural lands and
guiding development.

In the context of contemporary land use needs and advancements in soil science, substantial concerns have emerged
regarding the limitations of these classification systems. These frameworks are widely regarded as outdated, with

data reflecting conditionsrém decades past that may no longer align with present realities. The emphasis on

inherent soil properties, for instance, appears insufficient, neglecting factors impacting productivity such as soil

health and management related ecosystem service outcordditionally, the classifications are often viewed as

orientation towards largga O £ S LI I y Gl GA2y | INKOdz GdzZNBZ 6KAOK O2y (NI &
smaller, diversified farming operations. Significant questions therefore persist ragatidé suitability of these

systems for current agricultural land planning and regulation.

What follows provides a focused review of the four major existing soil and agricultural land classification systems
dzASR AY 1 F gl A"AY [FYR {GdzR& . dzNBldz 6[{. 0Z ! ANAOdzt { dzNJ f
Evaluation and Site Assessmh (LESA), and USDWRCS Soil Survey Geographical Database (SSURGO). This review

thus aims to clearly outline the capabilities and constraints of current soil data and frameworks to inform
forthcoming evaluation of alternative approaches.

For each system, history, methodology, mapping approach, prior studies, strengths, limitations, and opportunities
for improvement are outlined. Information about each system was gathered via a literature review of documents
related to United States and Hawibaskd soil studies and soil classification work from a combination of sources,
including archival documents, official government reports, books, -p@éewed academic articles, and system
datasets. A listing of Selected References is also provider Strengths and Limitations and Opportunities for
Improvement sections for each soil system draw largely from past studies and reports, however may also include
interpretations based on the review of those documents. To the extent possible, these senthute reviews of
comparable benchmarks for each system; however, they are not meant to perform a standardized comparative
analysis. Precisely because these sections rely on published documents, they include the strengths, weaknesses, and
opportunities nost salient in the texts, as well as those that emerged from analysis of the specific historical context,
methodology, and mapping approach of that system.

Ultimately, the goal was to identify the optimal approaches for classification and agricultural land use regulation in

a way that combined flexibility and foresight. This approach is essential in creating robust land use policies that fulfill
current needswhile also preparing for and mitigating future uncertainties.
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LANDSTUDYBUREAULSB)

Initiated by Act 35,
1957 Territorial Legislature (1957-1974)

Intended to develop, assemble,
coordinate, and interpret data on
characteristics and use of land

Determined Overall (Master) Productivity
Ratings A (highest) to E (lowest) to rate
soil productivity based on productivity
and soil and landform characteristics

Classified A & B Lands as “most
productive” agricultural lands

Used in HRS §205-4.5 to protect the most
productive lands by limiting the uses
allowed on them. Lower rated lands (C-E)
can have somewhat more flexible uses

Background and History

FinalReport

LSB - Land Study Bureau (LSB)

c

Inthe midn n i KOSy (i deddadiny Wals iekvly"dépendent on agriculture. Sugar and pineapple were major
industries, and with the diversifying economy and increasing urbanization, there was a need to ensure the continued
productivity of sugar and pineapple lands and the preservatibagricultural lands for the future. The legislature
recognized the need for a dedicated agency to gather, analyze, and publish information about agricultural land in
the State.

In 1957, the Territorial Legislature (Act 35) created the Land Study Bureau (LSB) to provide detailed agricultural land
classification data.

The mission of the LSB was twofold: to provide immediate information through generalized land classifications, and
to conduct longrange, detailed land classifications, including economic and crop capability ratings. These

classifications would form the BaA a
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reflected the need to allocate land for various purposes, including agriculture.
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Rating system classified soils into five levels (A, B, C, D, and E) based on their overall productivity for agricultural
purposes. Thisystem aimed to identify and categorize lands suitable for farming and distinguish between lands with

high and low agricultural potential.
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LSB's early work informed the establishment of the State Land Use Di@ttartand Bartholomew & Associates,

1963) The Land Use Commission used the agricultural productivity ratings developed by the LSB to guide their
decisions regarding land use and district boundary amendments. This reflected the recognition of the importance of
preserving and promoting agricultuley” 0 K S
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After major classifications were complete, funding for LSB was cut and LSB was discontinued in 1974. LSB ratings,
K26SOSNE NBYFAY Ay NBIdzZ I §2NE dza S 8.3 iNdorfokatesrlISB @tings| | & A ~
as a primary tool to regulaggermitted uses on agricultural lands based on productivity classifications. Under current
regulations, certain agricultural lands rated by LSB are designated for specific uses, with more restrictive regulations

for higher rated lands (Classes A and B)lanitied allowances for solar development on B andhted lands.

Methodology and Components

The LSB land classification system rates the productivity potential of lands using a methodology that combines
measurements and ratings of multiple factors. Lands were first classified into Land Types based on similarities in soil
properties, climate, topgraphy, and other characteristics affecting agricultural use.

Each Land Type was then given an Overall (Master) Productivity Rating to delineate general productive capacity for
agricultural use (&). To create and vet the Overall (Master) Productivity Rating, two independent methods were
utilized: the Selected Crdproductivity Ratings and application of a Modified Storie Rating Index (MSRI). This system
aimed to ensure that the Overall (Master) Productivity Rating assessed the productivity capacity of the land and not
the skill of management.

The Selected Crop Productivity Ratings rated lands (on a scale of lowempg® potential productivity of seven
major crops and uses: pineapple, sugarcane, vegetables, orchard fruits, forage, grazing, and forestry. The initial yield
specifications forthe Selected Crop Productivity Ratings were developed using input from specialists at the

' YAGSNEAGE 2F 1 FglA~AQa /22N GA@S 9EGSyarzy {SNBAOS
knowledgeable individuals from plantations, ranches) &rms across the state. Their expertise and experience
GAGK ONRLI 8ASftR& dzyRSNI I F gl A~ AQa 3INRgAYy3I O2yRAGAZYyaEa 6S

NI GAy3 a2adSyQa ONRLI LINBRAzOG A @A G & yielNdsingpheRaling agtidalti@alS NI G A
practices. Using the Selected Crop Productivity Rating method, every Land Type was assessed based on the seven
different uses and the results of these ratings were then averaged to determine an Overall Productingy(&at

scale of AE) of the land's productive potential.

The MSRI built upon the original Storie Index (Sl), developed by Berkeley researcher R. Earl Storie in 1933. The Sl
evaluated soil potential by considering factors like soil profile, surface texture, slopesjtancbnditions. Storie's

method multiplied percentage values assigned to four factors: A (soil profile), B (texture of the surface soil), C (slope
of the land), and X (other soil conditions). The percentage values for the most favorable or ideal cemiition

respect to each factor are rated at 100 percent. The ratings for each factor are then multiplied to obtain the Sl rating

of the soil.

This pioneering effort was iterated on by Storie for decades, and the 1937 version was modified by the LSB to add
Fy FTRRAGAZ2YFET FFOG2N) 04, é¢0 F2NINIAYFIEEYS 6AGK ANNRIFGS
are fully met. Thislgeration, termed the MSRY, is represented by the equation: MSRI = Ax B x C x X X Y, where:

A = % rating for the soil profile
B = % rating for soil surface texture
C = % rating for the slope of the land
X = % rating for site conditions (salinity, winds, erosion, etc.)
Y = % rating for rainfall (or irrigation)
While outputs were made for both irrigated and nornigated conditions, in the final index irrigated plots received

a rainfall factor rating of 100% as the moisture requirements were adequatelylraatl Study Bureau, 1972}he
percentage outcome of the MSRI was then translated into an Overall Productivity Rating on a seale of A
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Utilizing the two independent methods, Selected Crop Productivity Rating and the Modified Storie Rating Index
(MSRI), the Land Study Bureau could evaluate each Land Type's general capacity for agricultural use and compare
between Land Types for agricultlinase. Together, these ratings established a robust system to evaluate land
resources.

This final Overall (Master) Productivity Rating, used in regulation and available in a statewide geographic information
system (GIS) layer, represents the land's overall potential for agricultural production based on considerations of its
soil, climate, tpographic limitations, and productive potential. The LSB's Overall Productivity Rating is occasionally
also termed the LSB "detailed land classification,” "productivity rating,” "master productivity rating," or
"classification."

Mapping Approach and Extent

LSB conducted detailed land classification mapping for agricultural productivity across the main Hawaiian islands in

0KS mMdpcnad YR SINIeé& mMoprnad al LILAY3I gFla R2yS F2NI I F gl A~
OmMdpcy 03X |y R The Wwapking cavened) tha entire State at a scale of 1:24,000 using USGS topographic
guadrangles.

The basic mapping units delineated were Land Typesnogeneous units defined by similarities in soil properties,
topography, climate and other factors affecting agricultural use. The classification and delineation of Land Types was
done through field swreys, aerial photo analysis, consultation with experts, and incorporation of soil surveys,
climate data and other relevant information.

' NBFYy | NBlF&a 6SNB SEOftdZRSR FNRY GKS flyR Ofl aaAFTAOr (A2
agricultural land resources. Lands were rated for overall productivity potential as well as specific major crops grown
AY 1'FoglA™AOD

The original land classification maps were produced manually. In 1998, the maps were digitized by the Office of
Planning to create digital spatial data. The current geospatial layer maintained by the State represents a high
resolution inventory of agricuizNJ € f F yRa | ONR&a | g A~ A oFa&asSR 2y | Ydz (A
{dFrdS DL{ RAR y20 RAIAGATS lyeée [{. FINBlIa N}XiSR W' Q F2N
Use Urban District were removed from the layesing the 1995 Land Use District Boundary data. The LSB was
disbanded in 1974 and no update has been made to the original 1B808s rating efforts.

Strengths and Limitations

Strengths

The LSB system has several notable strengths, including its detailed methodology, significant data collection, and
regulatory system integration. The evaluation approach used by LSB incorporated measurements of various soil
properties, topography, drainagelimate, and other factors to assess land productivity potential. This level of detail

allowed for objective, multifaceted analysis of land resources, answering an important need at a time when

I I NX Odzf ( dzNJ f LINE RdzO G A @A (& ig Additiorally, LSBOdeyichatrated flexiky2bMA G & A
Odzali2YAT Ay3 GKS {L YS{iK2R (2 adAd AatlyR O2yRAGAZ2Yy& o8
as a factor. The estimated crop yields for pineapple, sugarcane, vegetables, faoweg,gorchard crops, and

forestry (timber) are only found in the LSB. Despite being outdated with respect to crop land use and modern
ANNR I GAZ2Y YIEYyF3SYSyd oAPSdTI RNALI @& FdzZNNBg ANNARIIFGA2Y
anR NBIdzf F §2NE (2 RSUSN¥YAYS LRGSYGAFt LINPRdAdzOGAGAGE F2NJ
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Limitations

A major weakness in the LSB system is that none of the input (factors) or output (Overall) data has been updated
AaAYyOS Al ¢6la 2NRAIAYLFEfe LINRPRIdZOSR Ay (GKS mdpcnad FyR mdTn
map units, the multiple inpts for the Overall (Master) Productivity Rating, such as the Selected Crop Productivity

Rating for seven crops and uses and the multiple MSRI factors, have not been digitized and related to a geospatial
layer of LSB Land Types. Also of note isthat 6yt Ay AGA Lt wMdopco 5SGFAESR [FYyR [/}
found to have been digitized in full. All other island reports containing the Selected Crop Productivity Ratings and
a{wL RFGFZ AyOfdzRAYy3a GKS wmdT H aticopyKadznoteds dbivélthese MIRBandi K dza |
yield data, while outdated, are still utilized by agricultural specialists. Static, hardcopy maps lack responsiveness to
SP2t GAy3 O2yRAGA2ya (GKIFG O2dzZ R 0S LINE @AdRcBviRy Ratidigahd RA I A (|
underlying calculations. Furthermore, it is unclear who would resource and oversee such updates.

Multiplicative productivity rating systems, such as Sl and MSRI, have distinct limitations compared to additive
systems, as highlighted by Huddleston (1984). One significant drawback is that only a limited number of factors can
be effectively incorporatedTo illustrate, multiplying five factors each with a 95% rating gives a rating of 77%. This
further reduces to 60% when ten factors are incorporated, each at a 95% rating. Thus, the capacity of multiplicative
systems is generally capped at around fouriee factors; any more and the ratings dip so low that differentiating
slight productivity variations becomes untenable.

Moreover, one factor in a multiplicative system can exert undue influence on the final rating. The MSRI's addition of

a rainfall factor, where land with irrigation received a 100% rating, demonstrates how a single factor can significantly

impact the overdlscore. For example, areas in West Molokai (Land Type 38), have an Overall (Master) Productivity

Rating of D. These lands were used forAoNNA I+ § SR LAY S| LI S LINPRdzOGA2Y o0& [ AO
Hawaiian Pineapple Company. The same soifated, say for sugarcane production which often relied on irrigation,

g2dzf R KIS NBOSAGSR Iy ! NIGAy3ad Ly (GKA&A gl é& GKS [{. Q:
irrigation extent and previous crop selection. This result®mescurrent user confusion, where drastically different

soil ratings occurred on either side of a fence line or even within a modern parcel boundary with no visible reason
F2N) GKS RAFFSNBYOS® 2 AiGK2dzi O2y a dzling A geep kiowl&ige of pre@daiis LINR y (
land uses and irrigation extents, a high rated field (say used for irrigated sugarcane) may abut a low rated one (say

used for nonirrigated pineapple). Furthermore, the extent of irrigation has changed significantly gieceSB

developed its ratings, which means that ratings may significantly under and/or overestimate potential productive

OFLJI OAlled 'a FS¢ dzaSNARZI |YyR y2yS 2F GKS NBIdA FGAz2zyaz C
Overall (MasterProductivity Rating leads to not just confusion by current users seeking to understand their fields,

but also means that historical crop selection and irrigation extents are shaping current agricultural productivity
assessments and land use regulatory siecis.

Aerial imagery from 1951954 was used to plot the LSB's initial classifications released in the 1963 Detailed Land

wS L2 NI T2 NJ h-1954Kimagerydsiiolvdithe iemtire rarea of interest used for sugarcane, however 1959
imagery identified by the Projedeam shows the entire area used for pineapple. Sugarcane was commonly irrigated
GKAES LAYSFHLIWLIXS 2FGSy élayQieo 5SaLAGS GKAA aKAFOGAY3I f1
data was field mapped in 1961962. An area atthe sokit GA L) 2F aAfAflFyAZ y2NIK 2F gK
streams meet, was largely mapped with Land Classification Symbols Ali and A3i, with A representing the Overall
al AGSND t NPRdzOGAGAGE NI GAY3I gAGK [ I (Lahd Sty Biredudr¥68,SNJ o |
Map Sheet No. 39).

2 KSYy GKS h~™FKdz YFLIWAY3I gFa NBR2YS F2NJ 6KS wmprtH NBLRNI
Of rAaaAFTASR b!npAIbhb gKAES az2iat 2y (GKS SlLaid aARS 27 (K
distinction likely arose frora change in crop use, with the west area still irrigated and used for sugarcane, while the

east area was cultivated in pineapple and no longer irrigated. This shift in crop use is reflected today, as the west
parcel is now the Mililani Agricultural Park dehthe east portion is now the 14.7 megawatt Mililani Solar 1l energy

facility developed by Clearway Energy Group. Thus, despite having similar Land Type characteristiesaiieimid

s
S
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crop selection directly led to the preservation or development of agricultural lafids. site specific classification
and wuse | history can be explored through aerial imagery and maps with notes at
https://storymaps.arcgis.com/stories/66eecc7a52c34bfcae184baflc754302/.

This example highlights a critical limitatiohistorical irrigation practices still influence productivity ratings despite

no longer being relevant. The lack of accessibility to detailed land characteristics and historical irrigation status
perpetuates outlated assessments. This can result in land classified as highly productive due to past irrigation
continuing to hold a high rating in modern regulatory tools, even though it may no longer be irrigated or suitable for
certain types of agriculture. Such oatigéd classifications distort land use planning and agricultural productivity
assessments, which in turn affect current land management decisions and policy.

Opportunities for Improvement

The utility of LSB ratings can be greatly enhanced with the integration of information on the current irrigation extent

of lands, updating information on irrigation from the 1960s and 1970s when studies were conducted. This could
include details like avegge water volumes with enough data to determine potential gallons per acre per day, as well

as the quality of irrigation water souragB2 NJ Ay adl yOSs &adzZNFI OSE 3INRdzy Rgl G SNE
Department of Health (HDOH) rating, and mixed watésrmation.

As the MRSI rainfall factor considers both precipitation and irrigation extent, changes in climate and irrigation
infrastructure underscores the need for periodic reassessment and adjustments in such rating systems to ensure
they remain relevant and accuma

As with many soil and land classification systems, resurveying lands, incorporating contemporary climate data, and
harnessing the latest technological progress in mapping and data analysis can optimize the system. Regular updates
would ensure that the syst remains pertinent to landse needs, and support decisiamaking in laneuse

planning and regulatory systems.

SAIAGAT AYy3a GKS NBYFAYAYy3d 5SGFAEtSR [FYR /f1aaATAOIGARZY
and accessible digital record of LSB data. This effort should go beyond basic scanning with optical character
recognition (OCR) and includgenverting tables into database or spreadsheet formats. Such an approach would
significantly enhance the accessibility and analytical utility of the LSB's Selected Crop Productivity Ratings and MSRI
data for more effective planning and decisioraking.

In 2005, the University of California (UC) introduced an advanced version of the 1978 SI, leveraging the National Soil
Information System (NASIS) to curtail the subjectivity and inconsistencies inherent to the traditionajdrereted
Storieratings. NAS{ = G KS bw/ {Qa RIGFO6F&S F2NJ ISYySNIXGAy3a {{! wDh F
criteria. By relating soil properties embedded in the SSURGO data with a modification of the 1978 Sl to reduce
subjectivity, the UC's revision enables rapid gm@tion of S| outputs that correlate well with haiggnerated Storie

ratings. The digitization and elimination of subjective scoring would reduce variability and time required for
resampling and updating of ratings.
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Prior Reports and Studies
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Detailed land classificatiorisland of Kauai. Honolulu: University of Hawaii, Land Study Bureau, Dec. 1967.
Detailed land classificatiorisland of Lanai. Honolulu: University of Hawaii, Land Study Bureau, May 1967.
Detailed land classification: Island of Maui. Honolulu: Land Study Bureau, University of Hawaii, May 1967.

Detailed land classification: Island of Molokai. Honolulu: Land Study Bureau, University of Hawaii, June 1968.

AGRICULTURAINDS OMMPORTANCE TO TBEATE OFHAWAIT (ALISH)

Agricultural Lands of Importance to the State
of Hawai‘i (ALISH)

-

Developed by HDOA with SCS (NRCS) and
UH-CTAHR following a federal Potential Cropland
Study in 1975

Intent to facilitate inventory of prime farmlands
nationally, adapted to Hawai'i

Considered soil quality for mechanized field crops
as well as within specific needs of high-value food
crops

Established three land classifications:

= Prime (soils with best physical, chemical, and climatic
properties for field crops)

Unique (land other than prime for traditional or unique
high-value crops such as taro or coffee)

=  Other (non-prime, non-unique, but important lands
requiring irrigation or commercial production management)

Used as a factor in considering the designation of
Important Agricultural Lands (Act 183, SLH 2005)

Background and History

The Rural Development Act of 1972 directed the United States Secretary of Agriculture to carry out a program to
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Detailed land classification: Island of Hawaii. Honolulu: Land Study Bureau, University of Hawaii, Nov. 1965.

Detailed land classification: Island of Oahu. Honolulu: Land Study Bureau, University of Hawaii, Jan. 1963 and
Dec. 1972.

study soil erosion, land use change, and related natural resource concern issues, and report on findings every five

years(Schnepf, 2008)In 1975, the Soil Conservation Service (SCS) issued Land Inventory and Monitoring (LIM)
Memorandum3 which defined prime and unique farmland criteria and established other categories of important
farmlands that could be defined by state and local goveenta(Berg, 1979)The LIM criteria drew upon physical

and chemical soil characteristics and land use to classify lands based on their suitability for agricultural production.
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mapping efforts.
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After the SCS adoption of the prime and unique criteria, around 100 counties nationwide, including Honolulu and

al dzZAx ¢6SNBE aSt SOGSR (2 0SS OflFraaArAFASR dzaAy3d GKS agadSvyo
NBf SO yOS (iigue digcSiturfl landscap@and mimds, and pursued statewide mapping through a contract

with a planning firm that was producing an agricultural master plan for the State.

'y TR K20 O02YYAGGSSET 6AGK YSYOSNE FTNRBY RAGSNES SyaAadas
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' g A~ A 5SLI NI Yihe/ddmntttge collabbidted def déveidpRie classification system specifically
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agricultural landscape.

In early 1977, the State Board of Agriculture formally adopted the ALISH system, which classified lands of agricultural
importance into three categories: Prime Agricultural Land, Unique Agricultural Land, and Other Important
Agricultural Lands.

Prime Agricultural Lands offer optimal conditions for sustained high crop yields with minimal energy and financial
input; Unique Agricultural Lands are né&nime lands dedicated to the production of specific higiue food crops
duetoitsuniqueconditg & T | YR hOGKSNJ LYLRNIFY G ! IANRKROdzZ GdzNF £ [ YRA
or hold potential for future agricultural endeavors. Lands not considered for classification in the ALISH system were
developed urban lands, public use lands, foreserves, steep slopes, and most military lands.

w
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Agricultural Plan undscored the continued need for cohesive strategies in fasd decisions. The plan stressed

the need to preserve Prime agricultural lands, as land use redistricting was shrinking their availability for agriculture,
jeopardizing future selufficiency andexport potential. In light of this, the plan included a recommendation to

NBLX I OS GKS [{. Q& b!b I yYR b (Dbncanf198Z)\aHiefthisddcamimenygadion wasi K G K S
not adopted, in 2005 ALISH was included as a criteria for identifying Important Agricultural Lands (IAL), and
NEFSNByOSa G2 !'[L{Il FTYR [{. OFy 0SS ¥F2dzy R Ay Il g} A~AQa

Methodology and Components
¢KS {GFrdS 2F 1 FglrA~AUa GKNBS | ANROdz (dzNI £ fFyR OflaasSa

inventory by the Soil Conservation Service. The ALISH classification was adapted to local agricultural practices with
these categories:

TABLEL. ALISH SCELASSIFICATIC®YSTEMIERMINOLOGY

ALISH Classification System SCS Classification System
Prime Agricultural Land Prime Farmland
Unique Agricultural Land Unique Farmland
Other Important Agricultural Land Additional Farmland of Statewide and Local Importance
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The goal wasstablishing a localized classification aligned with national standards for prime agricultural lands. The
classification system and criteria were developed by an ad hoc committee with representatives from multiple State
and federal agencies, led by the ®&t@®epartment of Agriculture. The criteria for Prime Agricultural Land align with

the national soHfocused criteria used by the Soil Conservation Service (now NRCS) and focus on soil properties like
moisture supply, drainage, texture, and organic mattmtent (see below for exact criteria). The criteria for Unique

and Other Important Agricultural Lands consider additional factors like specificvhigl crops, seasonal wetness,
erodibility, flooding risk, and more. The cooperative development of tailoceteria, involving soil experts,
economists, foresters, and planners, allowed the system to meet both State and federal objectives.

The SCS has published methodology for classifying prime farmland soils based on soil taxonomy units, soil properties,
growing season length, and other factors. Per the SCS approach adopted by the ALISH committee, Prime Agricultural
Land met the followingriteria:

1. The soils have a dependable and adequate moisture supply and good water storage capacity.

The soils have a mean annual temperature and growing season suitable for growing the prevailing crops.
The soils are neither too acid nor too alkaline for vigorous plant growth.

The water table is either lacking or so deep that it does not adversely affect plant growth.

Thesoils are not salty or otherwise limiting in the root zone.

The soils are not flooded frequently during the growing season.

The soils do not have a serious erosion hazard.

The soils transmit water readily and without drainage problems.

© ©® N o g &~ 0N

The soils are not so stony in the surface layer as to cause difficulty in cultivating with large equipment.
The soils have stability characteristics which permit the use of large equipment.

Unique Agricultural Land refers to lands distinct from Prime Agricultural Land, specifically cultivated for certain high
value food crops due to its unique combination of factors like soil quality, climate, sunlight, elevation, proximity to
markets, and dter conditions. Such crops included coffee, taro, rice, watercress, andrngated pineapple.
However, if lands used to cultivate a unique higitue crop met the criteria for Prime Agricultural Land, those lands
were classified as Prime.

Other Important Agricultural Land is land crucial for the production of various crops but doesn't fit into Prime or

Unique categories. This classification often involves lands with challenges like seasonal wetness, erosion, limited
rooting zones, and othé&r G KI G R2y Qi YSSG GKS tNAYS 2N ! yAljdzS ONRI
fertilization, drainage improvements, and erosion control, these lands could produce reasonable crop yields. The

lands qualified as Other Important Agricultural Land la@sed on specific criteria, such as having slopes less than

20% suitable for crops or slopes less than 35% suitable for grazing. Another qualifying factor is the presence of thin

soils atop lava with favorable growing conditions.

In general, criteria used for classification in the ALISH system include soil quality, moisture supply, temperature
suitability, pH levels, water table depth, salinity, erosion hazards, drainage properties, stoniness, and stability.
Suitability of a soildr a particular category is determined by meeting specific criteria for that category. Factors and
criteria were not explicitly weighted in the ALISH system.
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Mapping Approach and Extent

The ALISH system considered lands across all islands and included land that may or may not have been in agricultural

use. However, the criteria applied resulted in an output focused mostly on lands where production was already
present. The three primaryassifications of ALISH lands were plotted on standard United States Geological Survey

j dzZF RN y3fS YILA® ¢KSAS YILAI gAGK | vPaken I979The ALIGH f S Sy
study was a on®ff effort that delineated important agricultural lands and has not been updated or reproduced
subsequently.

Certain categories of land are excluded from consideration for classification under ALISH. These exclusions include
urban areas greater than 10 acres; enclosed bodies of water, both natural andnarde, of more than 10 acres;

forest reserves; parks, higio sites, and other public use lands; and lands with slopes exceeding 35% grade. In
addition, military installations are generally excluded from classification, aside from undeveloped areas on military
installations over 10 acres (Baker, 1979).

Strengths and Limitations

Strengths

ALISH provides a consistent, objective methodology for evaluating agricultural land quality that establishes a
framework for prioritizing the protection of the best agricultural lands, including for specialty crops that have unique

@I f dzS (2 ledrating Kétaled soil data Wity dimate and crop suitability factors, the system is able to help
identify lands that are often excluded or poorly rated by other systems. For example, lands in the South Kona coffee
belt, categorized as class D in the LSBr&ll (Master) Productivity Rating system, fall within the ALISH Other
Important Agricultural Lands class (Roehrig, 2002). Permissible uses within LSB class D agricultural lands are not
governed by HRS §2@55. ALISH however is included as a standardceitetia for the identification of important
agricultural lands in HRS 8288, meaning these lands could be included in an IAL petition. This demonstrates how
disparity between classification system outcomes and regulatory application can lead todifistgnt use and
protection of a singular land parcel.

Limitations

¢KS 1[L{I &aeaidisSvyQa RIll KlFa y2G 0SSy dzZJRIGiSR aiAy0S (KS
potentially making it outdated and unreflective of current conditions. Two criteria for the Prime classification
consider limitations framedy the use of large cultivation equipment, a practice that contrasts with the sualé,

diversified nature of most farms in the State. Criteria also do not account for new crops, technologies, farming
methods, or the actual agricultural productivity dfie lands; and, because the classifications were based
predominantly on soil surveys, they may not encompass the full suitability range for different crops. The system is

mainly centered on biophysical attributes of land, neglecting essential socioecoamhinfrastructure factors.

Additionally, its focus is on inherent soil characteristics for crop production rather than dynamic qualities of soil
health. Factors like soil biodiversity, structure, and nutrient cycling were not considered. The data relies on standard
soil surveys, wich provide limited information on key indicators like organic matter levels, microbial biomass, and
biology. ALISH emphasizes soils for commaodity crop production and does not address biological function beyond
basic fertility and drainage. As a result,2llis a static classification system not designed to assess changes in quality
over time.

Opportunities for Improvement
I L{l NBLEZNI o0.1SNE mdbdTropo aidlasSa ddkKFd aOf ! a
I RS&A3AyLFGA2y 2F Fyeé NBF G2 | &aLISOAFAO I yR dz
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identification of important agricultural lands

Furthermore, the ALISH report noted that new "knowledge and changes in land use will necessitate the periodic
review and revision of the classification system and lands identified in the various classes." Despite this, no revision
or updates have been madé&hus updating the ALISH system has direct value to ongoing efforts to protect
agricultural lands. Several areas present potential for improvement.

It is essential to ensure that the maps are reflective of present realities. The ALISH maps need to be revised to reflect
urbanization and to illustrate the present and potential conditions of crops, as highlighted by Yamamoto (1999). The
Statewide Agricil dzNJ £ [ F YR !''&4S . &aStAayS o6{![!.0 6uHnamp0O I YR ! LJF
5SLI NIYSyd 2F ! ANAROdzA GdzZNB o6& (GKS ! yAGSNEAGE 2F |1 gl A~ A
combination of satellite imagery, geospatial daéts, and statewide farm interviews to produce a GIS layer that
ARSYUGAFTASR FYR YILIWSR O2YYSNOAIFtf& 3INRBGY | INROdz G dzNT ¢
imagery and ground truthing offers a method to update agricultural land uapping and identify currently

cultivated areas. Revised mapping with the incorporation of new crops would ideally also trigger a review of the

extent of 'Unique’ and 'Other’ classification areas. These categories, however, also require revision.

The classification process warrants refining. The 'Unique' category in ALISH doesn't have a clear, standardized
criterion, which Yamamoto (1999) noted makes it challenging for consistent replication. This category, alongside the
'‘Other’ classification, imbduces variability, detracting from the system's consistency. Addressing these issues would
bring about increased clarity, precision and reproducibility.

Finally, the inclusion of quantitative productivity data can strengthen the ALISH system's robustness. By
incorporating quantitative productivity measures and yield data, the rating system can be made more effective and
precise. The consideration of soctmmomic factors also warrants attention. For example, expanding the system to
include criteria that assess essential elements like water supply, labor trends, and market accessibility would provide
a more complete understanding of the agricultural landscap

Prior Reports and Studies

The primary ALISH reports are:
Agricultural Lands of Importance to the State of Hawaii (Revised). (1977).

Baker, H. L. (1979). Agricultural Lands of Importance to the State of Hawaii. Girdalagii University
Cooperative Extension Service (USA), 49Btps://scholarspace.manoa.hawaii.edu/server/api/core/
bitstreams/dc06a8af6f-410a837dd6c5393b693d/content

ALISH GIS Layer Metadata. (n.d.). Retrieved September 2, 2023,hftpsy/gis.hawaiicounty.gov/
public/downloads/plhyperlinks/MetadataFiles/ALISH%20(Statewide).pdf

Selected Other Reports referencing ALISH:
Mark, S. M., & Lucas, R(1982). Development of the Agricultural Sector in Hawaii (p. 40).

tfla0K 902y tFTOAFAOT [[/ @ 6HAMMO® hWlF Kdz ! 3NR Odzf § dzNB
and Permitting, City and County of Honolulu.

Suryanata, K., & Lowry, K. (2016). Tangled Roots: The Paradox of Important Agricultural ILdnas liniA ~ A
Food and Power in | & I WiSioks of Food Democracy (pp.¢323). University ofl | & | Préssh
https://doi.org/10.1515/978082485861-P03

29


https://scholarspace.manoa.hawaii.edu/server/api/core/bitstreams/dc06a8a4-af6f-410a-837d-d6c5393b693d/content
https://scholarspace.manoa.hawaii.edu/server/api/core/bitstreams/dc06a8a4-af6f-410a-837d-d6c5393b693d/content
https://gis.hawaiicounty.gov/public/downloads/plhyperlinks/MetadataFiles/ALISH%20(Statewide).pdf
https://gis.hawaiicounty.gov/public/downloads/plhyperlinks/MetadataFiles/ALISH%20(Statewide).pdf
https://doi.org/10.1515/9780824858612-003

Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

LANDEVALUATION ANBTEASSESSMENLESA)

Land Evaluation and Site Assess
(LESA)

=  Adapted from USDA-NRCS LESA
methodology by LESA Commission
(Act 273, 1983 State Legislature)

~ Intended to identify important
agricultural lands and develop and
propose legislation toward land reform

= Combined Land Evaluation (soils,
topography, and climate) and Site
Assessment (location, land use) in
weighted numerical assessment

= All lands with scores above a threshold
were identified as important
agricultural land Land Evaluation & Site Assessment

- Important Ag Lands

Background and History

The Land Evaluation and Site Assessment (LESA) system was initially developed in response to national concerns
about urban sprawl anthrmland loss.

A 1975 Potential Cropland Study focused concerns about protecting agricultural lands, creating momentum for
nationwide study of agricultural land loss (Schnepf, 2008). In 1978, the United States Secretary of Agriculture
commissioned the National AgriculalrLands Study (NALS) to investigate concerns about the conversion of
agricultural land to noragricultural uses. Findings from the study prompted Congress to enact the Farmland
Protection Policy Act (FPPA) of 1981, which aimed to reduce unnecessanjtagti¢and conversion by federal
programs. Multiple state and local governments also initiated their own farmland protection efforts, creating a
demand for a land and site evaluation tool.

In response, the federal Soil Conservation Service (SCS, now NRCS) expanded and revised a land classification system
developed in Orange County, New York. Site assessment criteria were added based on information from NALS and
the Compact Cities report, detting urban sprawl impacts. A pilot project to test the draft Land Evaluation (LE) and

Site Assessment (SA) system was conducted in 12 counties across six states. The model LESA system was presented
to NRCS staff in 1982, and the first National Agricaltband Evaluation and Site Assessment Handbook was
produced in 1983. LESA gained visibility when it was included in the proposed rule for the FPPA in 1984, requiring
federal agencies to use LESA to review the impact of their programs on agricultural land

I FgFA~"AQa NILAR S02y2YAO0 RS@OSt2LIVSyd YSIyd GKFG AAYATI
concerns about the use and loss of agricultural lands, faced the State. Rapid development had illustrated the
ineffectiveness of statewide zoningtdNB G SOG F ANRK Odzf G dzNBP Ly mdpTty I | F6FA~ AQA
IX, Sec 3) to emphasize the heightened commitment of the State to conserve and protect agricultural lands, promote
agricultural selsufficiency, and ensure the availability agriculturally suitable lands. The amendment, alongside
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the new constitutional mandate to identify and protect important agricultural lands, called for a system to
objectively rate agricultural land.

lFégFA~A gFa GKS FANRG (2 FR2LIG [9{! FT2N) adriadS¢ARS | aas.
charged with developing standards, criteria, and procedures to identify important agricultural lands (lAL), to
establish the initial IAL invéory, and develop standards, criteria, and procedures for the redesignation of IAL parcels

to urban or to other uses. Following input from public hearings, the Commission also worked to determine standards,
criteria, and procedures for the reclassificatmiother or conservation parcels as IAL. In short, mechanisms to move

lands out of a protected status or from one protected status to another.

Act 273 included criteria to frame the identification of important agricultural lands, directing the LESA Commission

to consider and build upon existing systems including LSB%5 H0 Yy R ! [ L{l OoMpTTOD || gl
pulled data fromthe S6i / 2y AaSNBI GA2y {SNBAOSQa o{/ {0 {2Aft t20SydaAl
(MSRI) to gather soil product|V|ty and phy5|cal and chemical land characteristic information. As well, it integrated
{AGS ' aaSaaySyi aoz NJRgszurce Ihforrﬁatlam S)Steml (Hlm ari\exmtnthGdBI\al tiie

' YADGSNEAGE 2F 1ol A" A GKFG KIR 0SSy RS@St2LISR T2NJ gl (S|
vegetation(Chapman,l996) I FéFA~"AQa AYyGdSaANXrdGAz2y 2F [9{! BAGK DL{ ¢
who looked to automate their LESA scoring pro¢essguson & Bowen, 1991)

The LESA system developed by the Commission is composed of two parts. The first part consists of standards, criteria,
and procedures to identify "important agricultural lands," and to establish the initial IAL inventory. The second part
consists of (a) stadards, criteria, and proce-dures to redesignate parcels which had been classified as "Important
Agricultural Lands" to "Urban" or to "Other Uses"; and (b) standards, criteria, and procedures to designate "Other"

or "Conservation" lands as "Important Agritural Lands."

Following its study, the LESA Commission recommended the creation of a new State Land Use Agricultural District,
excluding poor agricultural land and placing poor agricultural lands under county control. Unique Lands were also
suggested to be included iKtS yS¢ RAAGNAOGET AGK I INBFGSNI NRES F2NI 0
and the Land Use Commission (LUC) in administration. Legislation was introduced based on these recommendations,

but never passed.

[ STAatrGAGS FGdSYLWia G2 AYLXESYSydG [9{! Ay 1FéglA~A BSNB
from competing interests; a compromise bill was proposed but was never signed into law, leaving the issue
unresolved. The stalemate reflscthe economic, social, and political tensions that emerged from myriad and
sometimes conflicting beliefs about land and land use, including use for tourism, conservation, and/or affordable
housing, with agriculture.

Methodology and Components
¢CKS ITFgbA™A [9{! aedalisSy O2yltlAya G2 YIAy O2YLRySyday

Land Evaluation (LE)p factors related to the physical productivity of agricultural lands based on soil properties:
Land Capability Classification (LCC via SCS)
Agricultural Lands of Importance to the Statd of ¢ HALISH)
Soil Potential Index (via SCS)
Modified Storie Rating Index (MSRI via LSB)
Overall (Master) Productivity Rating (via LSB)
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LE Factor Weight Data Normalization to €100Scale Source
Land Capability 1 Class | = 100; SCs

Classification Class Il = 87.5;
Class lll = 75;

Class IV = 62.5;
Class V = 50;

Class VI = 37.5;

Class VIl = 25;

Class VIlI =12.5

ALISH 1 Prime = 100; ALISH
Unique =75;

Other Im-portant Lands = 50;

Remaining residual group= 25

Soil Potential Index 15 N/A, already @00 scale SCS
Modified Storie index 1 N/A, already €100 scale LSB
Overall productivity 1.5 A =100; LSB

rating B = 80:

C =60;

D = 40;

E=20

Site Assessment (SALO weighted factors covering the economic, social, policy aspects:
County plan conformity
Irrigation availability
Proximity to urban infrastructure
Onsite farm facilities
Conformance with State agricultural programs
Access to agricultural services
Farm parcel size and layout
Compatible agricultural land uses
Adequacy of drainage

Impacts of noragricultural nearby land uses
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SA Factor Criteria Weight
County Plan Conformity with county plan, policy 15
Irrigation Availability of irrigation facilities/services 10
Urban Facilities Proximity to urban infrastructure, services 7
Farm Facilities Presence of osite agricultural improvements 7
State Programs Conformity with state agricultural programs, projects 7
Agricultural Services Access to agricultural facilities, services 4
Farm Layout Economical parcel size, location, configuration 4
Compatible Use Compatible agricultural land uses withiggion 4
Drainage Adequacy of ofkite drainage 1
Nonagricultural Use| Impact of nearby nosagricultural land use 1

To determine final values, the LE rating and SA scores were calculated individually, and then combined into a final
LESA rating.

LE factors were normalized to €100 scale, weighted, and then averaged to produce the LE rating. The Soil Potential

Index and MSRI were already ifl00 format, but the LCC, ALISH, and LSB Overall (Master) Productivity Rating
required conversion. For ergple, LCC was adjusted so that Class | equaled 100; Class Il, 87.5; Class Ill, 75; Class 1V,
62.5; Class V, 50; Class VI, 37.5; Class VII, 25; and Class VIIl, 12.5. ALISH was adjusted so that Prime equaled 100;
Unique, 75; Other Im-portant Lands, 50; ahe remaining residual group, 25. For LSB Overall Ratings, a humerical

rating of 100 was assigned to "A"; 80 to "B"; 60 to "C"; 40 to "D"; and 20 to land types in the "E" category.

Viewed as more direct measures of productivity, LSB's Overall (Master) Productivity Rating and the Soil Potential
Index were each weighted at one and emalf. LCC, ALISH and MSRI were each weighted at one.

The SA score was determined by rating, weighting, and summing the SA factors. A given parcel or area would receive
a 1-10 (low to high) rating for each SA factor based on how well it met the factor criteria. Overall each SA factor was
assigned a weightindgrom 1-15 (low to high), based on their relative importance. The SA factor listing above is in
order of that weighting, with County plan conformity weighted at 15 and Impacts ofagoicultural nearby land

uses weighted at 1. The SA factors weightechgtiwould be summed to produce an SA score.

The 0100 scale LE rating and SA score are then combined at a 1:1 ratio into an overall LESA rating.

(LE rating + SA score) divided by 2 = LESA rating

This aimed to complement the physigabductivity measures of LE with the SA factors capturing other important
determinants of agricultural viability.
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Mapping Approach and Extent
The LESA identification method is divided into three distinct phases, each led by the LESA Commission:

First, the LESA Commission gathered and integrated Land Evaluation (LE) data from five distinct land classification
FYR NIGAy3a aeadSyvyasx adzoaSldsSyate AyadSaNridGaAy3d GKAaAa REGLH
YIK2W2ft | ¢S ¢ets]imusing@puts[frém bsth the SCS and LSB, therefore drew upon both the Territorial

soil survey released in 1955 and the later soil surveys released in 1972 and 1973. Second, the Site Assessment (SA)
phase collected map information on the ten SA déastfrom county planning departments, the Land Use
Commission, HDOA, SCS, the Federal Emergency Management Agency, and internal GIS work. Finally, LE ratings with
the SA scores were then merged, based on the approaches of mainland governmental entitiftsdniod local

application. The Commission experimented with several combinations of LE ratings and SA scores and settled on one
GKFG o0Sad NBLINBaSyda INRAROdz GdzZNF £ YR FFENYAYy3I FOGAGAGA

LESA scores were mapped statewide for the major Hawaiian islands. The maps delineated LESA scores, subsequently
the polygons were drafted onto 1:24,000 USGS quadrangle maps, then digitized by State Office of Planning staff.

Strengths and Limitations

Strengths

LESA provides a standardized system for numerically rating the agricultural suitability of lands, allowing for
consistent evaluation. The system can be applied for various purposes, including assessing the impact of proposed
projects on agricultural langhroperty tax assessment, delineating agricultural districts, zoning decisions, and ranking
applications for agricultural conservation programs. LESA is a flexible tool that can be adapted to address local
conditions and concerns, making it versatile foifedent regions and communities. Importantly, LESA systems

explicitly consider and integrate the broader social and economic context of a parcel, site, or area, ensuring that land

use decisions reflect not only agricultural potential but also the surrgali O2 YYdzy A iéQa ySSRa I yR

LESA promotion materials tout that developing a LESA system encourages community members to engage in
discussions and planning for multiple us#ses, and can thus aid in planning, helping communities manage growth,
ensure food security, achieve agriculiisustainability, and direct farmland preservation programs.

Limitations

Analyses by CTAHR in 1990 and 1991 identified several technical and practical limitations of the LESA system. Vague
definitions for some Site Assessment factors made consistent statewide mapping difficult, requiring substitute proxy
measures that alteredne original intent (Ferguson et al., 1990; Ferguson et al., 1991). The high cost of mapping all
Site Assessment factors was problematic given data constraints. Additionally, the system lacked provisions for
periodic review and updating to maintain relevanas conditions changed over time. Most critically, core premises
around the importance of sugar and pineapple became outdated as those industries declined. These studies
highlighted deficiencies that would constrain reabrid application and ongoing uty of the LESA framework in

I g1 A" AP
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TABLE2. STEASSESSMENIDMPONENTS GfAWAITT LESAGISMODEIADAPTED FROMERGUSON ET.A1991)

Factor Original LESA Mapping Definition Problems

Commission Criteria

County Plan Conformity with county | Land use designation ir

plan, policy county development
plan
Irrigation Availability of irrigation | General irrigated areas| Low resolution map

facilities/services

Urban Facilities| Proximity to urban infra | Linear distance from

structure, services Urban District

Farm Facilities | Presence of ossite Intensity of 1982 Uncertain quality, dated map used
agricultural agricultural land use
improvements

State Programs| Conformity with state State government land | Original criteria vague/unclear; prox

agricultural programs, | ownership mapping definition alters intent
projects

Agricultural Access to agricultural | Linear distance from | Oversimplified mapping definition

Services facilities, services harbor

Farm Layout Economical parcel size, | Parcel size Original criteria vague/unclear; prox
location, configuration mapping definitioralters intent;

oversimplified mapping definition

Compatible Use| Compatible agricultural | Similarity of crops in Original criteria vague/unclear; prox
land uses within region | contiguous 100 acres | mapping definition alters intent

Drainage Adequacy obff-site Flood hazard areas Low resolution map; proxy mapping
drainage definition alters intent
Non Impact of nearby non Size of coincident nen | Original criteriavague/unclear; proxy
agricultural Use| agricultural land use agricultural use special| mapping definition alters intent
permit

{AYyOS Ala AYyAGAlIfT RS@OSt2LISyld Ay (GKS wmpynasz adzZIi2NI vy
early enthusiasm, various legislative proposals in the decades sincddil@ebto implement reforms integrating

LESA into land use policy and regulation. LESA does not appear to play a major role guiding land use and development
RSOA&aA2ya AY 1 FgFA~A G LINBaSyide h@SNI f fnxseamk Bnited,dzNNB y
only referenced twice in Administrative Rules (see Appendix F), likely due to the combination of technical
deficiencies, outdated premises, and lack of political will to adopt the -bBS#d land use evaluation system.
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Opportunities for Improvement
2 KAES LIA2YySSNAY3I F2NJ AGA GAYSITI GFINA2dza |yl fe&asSa
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system include clarifyingnd simplifying the Site Assessment factors, focusing on the most important/mappable
ones; designating a government agency or process for periodic review and updating of the system; incorporating
improved spatial data as available (e.g. Census TIGERgyateomating parts of the LESA analysis through use of

the GIS system; and drawing lessons from more recent agricultural land classification systems and evaluation tools.

The suggested improvements could support an enhanced system better aligned wéhtagricultural conditions

and land use information needs.

Statistical sensitivity analysis of the impact of the various input factors determined that reducing SA to include only
four factors (county plan, irrigation, urban facilities, and farm facilities) at equal weights would produce similar
outputs ratings (ferguson & Bowen, 1990). Further, the study recommended a government agency maintain the

LESA system, via legislative authorization, and update the system in concert with thediinstate land use district

boundary review process.

The LESA Ratings have not been actively used for the past 30 years or so. However, many of the criteria considered
through LESA were incorporated into the HRS §2DStandards, as demonstrated in the following table.

TABLE3.

IALANDLESARITERIAOMPARISON

IAL HRS 820654 Standard LESA Factor

(1) Land currently used for agricultural production;

ALISH (LE)

(2) Land with soil qualities and growing conditions that supapticultural
production of food, fiber, or fueland energyproducing crops;

Land Capability Classification (L
Modified Storie Rating Index (LE
Overall productivity rating (LE)

(3) Land identified under agricultural productivity ratisgstems, such as
G§KS | INKROdzt GdzN» £ €t yR& 2F AYLR
system adopted by the board of agriculture on January 28, 1977,

ALISH (LE)

(4) Land types associated with traditional native Hawaiian agricultural u
such as taro cultivation, or unique agricultural crops and uses, such
coffee, vineyards, aquaculture, and energy production;

ALISH (LE; Unique lands catego

(5) Land with sufficient quantities of water to support viable agricultural
production;

Irrigation (SA)

(6) Land whose designation as important agricultural lands is consisten
with general, development, and community plans of the county;

County Plan (SA)

(7) Land that contributes to maintaining a critical land mass important tg
agricultural operatingroductivity; and

Farm Layout (SA)

(8) Land with or near support infrastructure conducive to agricultural
productivity, such as transportation to markets, water, or power.

Farm Facilities (SA); Urban
Facilities (SA)
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Prior Reports and Studies

t NAYFINE NBLER2NIA 2y |IFglA~AQa [9f{! aeadsSy

Land Evaluation and Site Assessment Commission. (1985). Progress report of the State of Hawaii Land
Evaluation and Site Assessment System to the Thirteenth Legislature, State of Hawaii. Legislative Reference
Bureau. https://library.Irb.hawaii.gov/cgbin/koha/opacretrieve-file.pl?id=9068b6dd8eblac2f6bbdlae5e3
e29ae5

Land Evaluation and Site Assessment Commission. (1986). A report on the State of Hawaii Land Evaluation
and Site Assessment System. Legislative Reference Bhtgzsi/library.Irb.hawaii.gov/cgbin/koha/opac
retrieve-file.pl?id=2ab4548904659709bef621771ec5ff3a

Ferguson, C. A., Bowen, R. L., Khan, M. A,, & Liang, T. (1990). An Appraisal of the Hawaii Land Evaluation and
Site Assessment (LESA) System. Information Text Se@ediege of Tropical Agriculture and Human
Resources, University of Hawaii, Cooperativeteision Service (USA), 3https://scholarspace.
manoa.hawaii.edu/server/api/core/bitstreams/aa206aB3d 74898 be84f4d5d6b45b92/content

Ferguson, C. A., & Bowen, R. L. (1991). Statistical evaluation of an agricultural land suitability model.
Environmental Management, 15(5), G8®0.https://doi.org/10.1007/BF02589627

Ferguson, C. A, Bowen, R. L., & Kahn, M. A. (1991). A statewide LESA system for Hawaii. Journal of Soil and
Water Conservation, 46(4), 26367.

USDANRCSOILSURVEYGEOGRAPHIDATABASESSURGO)

USDA-NRCS Soil Survey
Geographlc Database (SSURGO)

High-res soil data for land use & natural
resource management, and engineering

~ Developed over a century by USDA-based soil

surveys, including:

= 1955 release of 1939 field work by USDA Soil
Conservation Service & UH that involved
traversing landscapes, sampling soils, and oral
accounts

= 1972-3 release of 1965 field work also used USDA SSURGO - Non-irrigated Capability Class
aerial photos and topographic maps

. Class 1
= Spatial and tabular database of: W o2
= soil properties (physical and chemical) B ciss
= Land Capability Classes (1-8) developed
~ engineering and planning uses [l Closss
= limitations for various activities [0 classs
Class &
= Used in CTAHR’s Hawai'i Soil Atlas and crop = s
suitability modeling .
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maintain the convention established in Act 189 (SLH 2022) and the project solicitation and contract. SSURGO, unlike
LSB, ALISH, and LEB@wever, is a soil classification system, with measurements of the physical and chemical
characteristics of soil. In this section, therefosejl classificatiospecifically refers to intrinsic soil propertegot

broader land evaluation frameworks. Tdstinguish between usage, soil classification will be referred to in this

section as soil properties, or soil properties database where appropriate.

Background and History

The development of the soil survey system, including the JSBBS Soil Survey Geographic Database (SSURGO),
can be traced back to the early 20th century when the United States government began conducting soil surveys. Soil
surveying involved the collabaree efforts of various organizations and individuals, primarily under the oversight

of the United States Department of Agriculture (USDA) and via the leadership of the Natural Resources Conservation
Service (NRCS), formerly the Soil Conservation SeB@&) (an agency within the USDA.

Surveys were initially done on a cousity-county basis, to acquire knowledge about the distribution and
characteristics of soils in various regions. This knowledge was crucial for understanding the suitability of soils for
agriculture and other land useand to support laneluse and natural resource planning and management, especially

in the context of agriculture. It also helped farmers and land planners make informed decisions about crop selection,
irrigation, and soil management, critical to attemptswtaximize agricultural productivity at a time when agriculture
functioned as a pillar of the United States economy.

Over the decades, as soil surveys were conducted across the country, the information was compiled and digitized,
leading to the creation of the SSURGO database. The database contains both spatial and tabular data, with the spatial
data representing the gaegaphic distribution of soil types and the tabular data providing detailed information about
each soil type's properties and characteristics. SSURGO represents the most detailed level of soil geographic data
available in the United States today. The datda&ontains information that can be used in lamk planning,
agricultural management, environmental research, and other applications.

¢CKS TFTANRG O2YLINBKSyaix@S az2ift adaNBSe 2F 1 +Fgl A~ A sl a |«
L' gF A~ A 1 IANRKROdz (GdzNIF f 9ELISNAYSYy(G {GFGA2yd ¢KA&E AYAGALf
CSNNAG2NE "FKAZR AN ML AT I YREZ Y| dzi ~ dadd whscofripletéddin 1969. HiowEverl Yy R a 2
due to circumstances related to World War I, the results of this soil survey were written up #824id published

in 1955(United States Soil Conservation Service, 1955)

2 A0K Ada dzyAaljdzS 3S2f238 YR OfAYIGST 1 FgFA~A LINBaSyaSF
origins and the State's diverse microclimates meant a wide range of soil types. Areas were sampled and mapped at
different intervals, depengid 2y GKSANJ AYLRNIFyOSe® 5SiGFAf SR ada2NwsSea 685
- Y mile intervals; sendetailed surveys at %2 to 1 mile intervals; and reconnaissance surveys-irf@mile intervals.

In areas of less concern, data was compiled froaps, reports, and oral accounts of foresters, ranchers, and other
a2dzNOSa y2G GNIXAYSR a az2Aif ad2NBWSe2NEP® ¢KA& adaNBSe asSN
that time.

The second major soil survey for the Hawaiian islands was conducted cooperatively by the Soil Conservation Service
YR GKS ! yAGSNBAGE 2F 1+ g1 A~ A -1968sNahdreleased mNthefearly FOT0S. 8ail Y Sy
scientists studied théandscape, dug soil pits to examine profiles, classified and named the soils, and delineated soil
boundaries on aerial photos to create the soil maps. The main units of mapping are soil series (soils with similar
profiles) and soil phases (specific vagstwithin a series). Complexes and associations are used where areas contain
intermingled or complex patterns of soils. Laboratory data was collected on soil properties and crop yield data was
also reviewed. This was used along with field experience topgte soils into classes for interpretive purposes.

The goal was to organize the detailed soil data to make it most useful for various applications like agriculture,
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az2f 21 WA I(United Btatgs rBgillClhkervation Service et al., B72F YR A Y M®dT 0 (URRBANI | | g1 A~
States Soil Conservation Service, 1978yolved field study, laboratory analysis, and data organization to
characterize, map, and classify the soils for practical land use purposes.

With the evolution of soil science, soil properties databases have changed over time. The system used in the 1955
survey was based on soil genesis, while the 1B 2urveys adopted the new Soil Taxonomy System, which focuses
on quantifiable soil and proges a more uniform classification by a group of scientists. It considers properties like
soil depth, moisture, temperature, texture, structure, cation exchange capacity, base saturation, clay mineralogy,
organic matter content, and the presence of oxidé&on, aluminum, and salts to classify s¢N&cCall, 1975)

The statewide surveys and later updates incorporated into SSURGO remain the most extensive resources for soil
LINPLISNIASaAa AY 1 FgFA"A (2 RIFEGSO

Methodology and Components

Soil samples from various locations within survey areas are collected and analyzed to determine key soil properties,
including soil texture (proportions of sand, silt, and clay), organic matter content, pH, drainage characteristics, cation
exchange capagit and more. Results are used to delineate soil map units, where each map unit represents an area
with similar soil characteristics. The boundaries of these units are drawn based on observed changes in soil
properties. Originally hanrdrawn in a manual c&rgraphic process, these boundaries are now stored in a
geographic information system (GIS) for management and further analysis. Aerial and satellite imagery supplement
soil survey data, as the images can provide valuable information about land covegrdppy, and other factors

that influence the classification of soils. SSURGO soil data are based on the Soil Taxonomy System developed by the
USDA, and rely on specific soil properties and their measured values to classify and categorize soils.

SSURGO includes data that rates soils for various land uses, including agriculture, urban and infrastructure planning,
conservation and environmental management, and forestry. Within agriculture, assessments can be made regarding
the suitability of soilsdr various crops with consideration of soil drainage, texture, and erosion risk. These tools can
help farmers make decisions about crop selection and soil management practices.

A commonly used SSURGO data facet are the Land Capability Classification (LCC) system ratings. The capability
classes (I to VIII) are determined based on the severity and number of limitations. Class | soils have the least
limitations and are suitable fax wide range of crops, while Class VIII soils have severe limitations that make them
unsuitable for commercial production.

The subclasses (e, w, s, and c) are determined based on the primary limitation for agricultural use. Subclass e
represents soils with limitations due to the risk of erosion, subclass w represents soils witkrglated limitations,
subclass s represenswils with limitations due to shallow, droughty, or stony conditions, and subclass ¢ represents
soils with limitations due to climatic conditions.

Land capability classes and subclasses for both irrigated andrnigated lands are generated based on an
assessment of the soil's physical and chemical characteristics, climate, and landscape features. These factors
determine the limitations of the soibr agricultural use.

For irrigated lands, the assessment includes factors such as the soil'sheédarg capacity, permeability, depth,

texture, structure, salinity, and alkalinity. The availability and quality of irrigation water, as well as the effectiveness
of the irrigaion system, are also considered.
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For nonirrigated lands, the assessment focuses on the soil's natural moisture availability, which is influenced by
factors such as rainfall, evaporation rate, and the soil's ability to store and transmit water. Other factors such as the
soil's fertility,erosion risk, and limitations for mechanization are also considered.

For a given soil map unit (concept described below), the classification may differ between irrigatedioigaded

land capability classifications. For example, the 3,500 acres of Makaweli silty clay loam at 0 to 6 percent slopes (map
unit MgB), has aan-irrigated land capability classification of IVc (severe limitations with climatic constraints) but

an irrigated classification of Ile (minor limitations with erosion risk).

Mapping Approach and Extent

SSURGO provides detailed soil mapping coverage for most of the United States, including 48 contiguous states,
PfEFallrs 1F6FA"AZ YR GKS ¢SNNAG2NARASEAS / 2YWRESH $Hef 1 K& X
mapping scales range from more detdi] largescale maps at 1:12,000 scale to smadleale maps at 1:63,360.

Areas with 1:12,000 scale maps have more precise delineation of soil types and variation compared to the general
overview provided by 1:63,360 scale m#psil Survey Staff, Natural Resources Conservation Service, United States
Department of Agriculture, 2015)

Soil map units are the foundational components of SSURGO maps and represent areas dominated by a particular
soil type or set of characteristic soil components. Map units are defined and delineated based on exhaustive
fieldwork and sampling by experienceallscientists who traverse the landscape observing variations in topography,
vegetation, drainage, parent material, and land use. After digging soil pits and analyzing soil profiles, scientists
determine the soil series, phases, and components preserdefineate the extent of map units with similar
composition(United States Department of Agriculture, 2017)

Each distinct soil type has a particular combination of physical, chemical, and biological characteristics. These
inherent soil properties have significant implications for engineering constraints, agricultural productivity, natural
hazard risk, hydrologitinctioning, and the distribution of native plant and animal communities. The integration of
soil types with climate and terrain can serve as a general indicator of land suitability for various purposes including
engineering, agriculture, and wildlife higdgt.

Each soil map unit is assigned a unique symbol or color on the soil map and is accompanied by a correlated set of
tabular data describing the key physical, chemical, and biological properties of the soils within that delineated
geographic area. Map unit nzes reflect the major soil components along with slopes, textures, frequency, or other
features. This provides valuable localized information on the diversity and distribution of soils for land use planning
and management.

SSURGO data is updated on an annual basis through the Annual Soils Refresh (ASR) process carried out-y the USDA
NRCS and released on October 1st of each year. Both tabular attribute data and spatial map data are updated
through the ASR. For tabular SSURIa@, the entire database is refreshed annually to publish new data, update
existing data, and add new soil interpretations. For spatial SSURGO data, only areas with new maps or updates to
existing maps are refreshed through the ASR process, which eqoaagproximately 10% of total SSURGO maps

each yeafNatural Resources Conservation Service, United States Department of Agriculturéjpddtes depend

on various factors such as significant changes in the landscape, advancements in soil science methodologies, and/or
increased available resources to support detailed mapping.

I'FgFA~"A LINIGAOALIGSE Ay GKS !''{w LINROS&a (2 SyadzaNBE NB3
SEGSyargdsS &Ll GAlLf NBOA&AAZ2Y LINR2SOGaA AY 1 Fgl A~ A NBI dzA NB
revision of SSURGO datatoK S Sy GANB AatlyR 2F | FgFA~ A GKIG dzLRIGSR
FGGNROdziSad {AyOS (KSys>x {{!wDh dzLJRIGS&a Ay 1l éFA~A KI @S

taxonomic changes rather than largeale spatial regions. For example, in 2018 SSURGO spatial and tabular data
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advocate for support to enable more extensive spatial revision projects in the future. Accelerated update work would

help SSURGO data to provide current, kjghlity standardized soil data that meets modern user needs.

Strengths and Limitations

Strengths

SSURGO remains the most extensive available statewide resource for soil properties. Whiteadmatisting is
done on various parcels or regions for the purpose of research or agricultural development, this private data is not
systematically made public

SSURGO data is also georeferenced, which allows SSURGO data to be organized in multiple layers in a GIS to
understand soil properties, land capability, erosion risk, and other relevant information of an area, enabling analysis

of soil characteristics in f&tion to land use and management. SSURGO data integrated in a GIS enhances the utility

of soil data by enabling spatial analysis, mapping, visualization, and informed decéstorg across various sectors.

This integration helps land managers, researsh@olicymakers, and other stakeholders better understand and
manage soils in a geospatial context.

The USDA Web Soil Survey is an online tool that provides access to the largest natural resource information system
in the world, the SSURGO database. The USDA Web Soil Survey provides a wealth of data and interpretations that
can be used for a wide rangé applications, from construction and land management to disaster planning and soil
health assessment.
Attributes from SSURGO data valuable for assessing soil health encompass:

Water Permeability: Reflects the soil's drainage ability.

pH (Acidity): Influences numerous biological, physical, and chemical soil processes.

Organic Matter: Represents the nanineral content of soil, derived from living organisms, however SSURGO
estimates are not regarded as an accurate source of values.

Soil Carbon: Provides values for total carbon. It's important to note these values do not specify the carbon's
condition (whether stable or labile).

Soil Structure: Pertains to the organization of soil aggregates.

Nutrient Holding Capacity: Details how much and how well the soil can retain nutrients.

Taxonomy: Classifies soils based on quantifiable soil properties.

Soil Order: The broadest category, distinguishing soils by factors like parent material and age.

Soil Series: A highly detailed category that takes into account a wide range of soil properties.
The Web Soil Survey also includes data on a variety of other soil health aspects like soil response to biochar
application, soil fragility, limitations for aerobic soil organisms, organic matter depletion, compaction, and salt
concentration.
Limitations

Limitations include the reliability and lack of dynamic soil qualities available in the SSURGO dataset. For example,
while SSURGO essentially has all common intrinsic (such as physical and chemical) properties available in its
database, these properties fia been found to be inaccurate in many locations, particularly regarding soil carbon
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content. Furthermore, the SSURGO values for soil carbon are a measure of total carbon and are not indicators of the
state of the carbon (stable or labile). Dynamic soil qualities and biological soil data values in SSURGO are often
missing and/or outdatedThus, while soil health can be approximated by using a combination of values provided
within SSURGO, the margins of error throughout parameters limit the ability for this information to be extrapolated
with high confidence. This gap in biological dataaitipularly important, as soil health depends heavily on dynamic
biological activity, a growing focus of concern for scientists and policymakers alike.

NRCS provides access to SSURGO in a database format with a related GIS spatial layer, as well as through a Web Soil

{ dzNBBSe 2yfAYyS LENIFEd ¢KS 1 gFA~A hLISY 5F0F LR2NIFf LINEC
users to download tabal soils data separately, county by county, from the NRCS Web Soil Survey. The spatial and
tabular data would then need to be joined by a user. Thus while SSURGO has the most detailed information on soil
ratings with and without irrigation, slope, depth ebil, permeability, available water capacity, pH, shsuiell

potential, and chemical components, the readability of the information by those who are not proficient in database

or GIS systems may limit its use. For example, awareness that SSURGO catmtgmand yield estimates for

adaAF NOIFySs LIAYSIFLLI ST LI addzNBZ FyR O2YYSNODALFE GAYOSNI A
have any ratings and yield estimates provided in SSURGO.

The manual cartographic process described in the Soil Survey Manual (United States Department Of Agriculture,
2017) has three notable limitations. First, soil delineations are heavily dependent on features visible in the aerial
photographs used as base ngjSecond, there is a limit to the minimum mappable size of soil areas; and third, soil
boundaries are depicted as sharp breaks rather than gradual transit@mevik et al., 2016)As SSURGO, or its
precursors, are the soils datasets used in all classifications, this limitation thus extends across all of the systems
reviewed in this report.

Last{ { | wDhQa af2¢g dzZLJRIGS 0O0e0d0ftS FrAfa (G2 1SSLI LI OS 6A0GK f
the national Annual Soil Refresh program allows for incremental updates;daede remapping of SSURGO data

remains resourcéntensive and infrequet. Significant changes in land use, new scientific findings, and evolving user

needs drive demand for more frequent updates, but limited resources constrain the ability to respond to these

needs. With sufficient funding and personnel, SSURGO could bermimzteat state and regional levels, reducing

reliance on annual updates and establishing an update cycle-20 }@ars.

Opportunities for Improvement

In addition to physical and chemical properties, soils harbor an immense diversity of microorganisms and organic
matter that interact and transform the soil over time. Shifts in climate, vegetation, soil amendments, management
practices, and other environemtal factors can alter biological activity and processes within soils. These
transformations can occur over periods ranging from days to centuries, with-tdrant shifts responding to
environmental changes and lostgrm changes shaped by stable organiattar accumulation and ecosystem
development. Soil scientists indicate that more frequent remapping and updates could capture changes in soll
biology and processes missed by widely spaced mapping intervals, and that dengeshigtion temporal data on

soil biota and soil organic carbon would greatly advance understanding of soil change trajectories. Overall, increased
resourcing for regular mapping updates using the latest science and technology would yield benefits for monitoring
and managing dynamio# resources. This lack of regularly updated data on soil biology and organic matter is thus
an issue across all the soil classification systems reviewed in this report, as each system, either directly or indirectly,
utilizes SSURGO or its predecessoa dats.
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Prior Reports and Studies

Major Soil Surveys

United States Soil Conservation Service. (1955). Soil Survey, Territory of Hawaii: Islands of Hawaii, Kauai,
Lanai, Maui, Molokai, and Oahu (195&}p://archive.org/details/usdahawaii_territory1955

United States Soil Conservation Service. (1972). Soil Survey of the Islands of Kauai, Oahu, Maui, Molokai, and
Lanai, State of Hawaii. United States Government Printing Offitip.//archive.org/details/usda
islandsHI1972

United States Soil Conservation Service. (1973). Soil Survey of Island of Hawaii, State of Hawaii. United States
Government Printing Officédattp://archive.org/details/usdahawaii_state1973

Selected Other Reports

McCall, W. W. (1975). Soil classification in Hawaii (Circular 476). Cooperative Extension Service, University of
Hawaii.http://hdl.handle.net/10125/53628

Uehara, G., & Ikawa, H. (2000). Use of Information from Soil Surveys and Classification. Plant Nutrient
alyrasSySyd Ay 1 FélAAQa {2Afaz ! LIIINBIFOKSAE F2NJ ¢ NB LI (
Tropical Agriculture and Human Resources, Usitieofl I ¢ I+ Xi™ "a n 27 = ¢ T
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V. SYSTEMOOMPARISON

¢CKS F2ff26Ay3a O2YLI NI GADS tylfteara 2F I FgF-A~AUa az2it Ol
overall effectiveness in identifying and classifying agricultural lands. This assessment focuses on four major systems:

the Land StudyBUB | dz 6 [ { . 00X ! ANROdzf GdzNF f [FyRa 2F LYLERNIIFyYyOS (2
Database (SSURGO), and Land Evaluation and Site Assessment (LESA). Key factors such as accuracy, adaptability,
transparency, and the incorporation of neoil elements are examined. The evaluation is informed by a
comprehensive review of existing literature, expert consultations, and public input. The overall aim was to identify

areas for improvement and guide the development of more robust agricultural$a@d- t dzZ G A2y GF Af 2 NBR
unique conditions.

RITERIA FOBYSTEMOOMPARISON

Evaluation criteria were developed through a comprehensive process incorporating initial factors identified in the
project scope and local planners' presentations comparing existing systems (Yamamoto, 1999; Chillingworth, 2009;
and Souki, 2013), contractdeam discussions, interviews with Steering Committee Members, and legal and
technical subject matter expert input during early outreach activities. The assessment focused on eight key criteria:

1. Accuracy in identifying quality agricultural landslow well the system classifies and delineates the most
productive agricultural lands based on soil properties, soil health, topography, climate, etc.

2. Adaptability to changing conditions and crop productioifthe ease and feasibility of updating the system
to account for new crops, technologies, soil data, etc.

3. Transparency, understandability, and documentatipiow clear and accessible the methodology and
rationale of the system are.

4. Incorporation of nonsoil factors Extent to which nossoil factors (e.g., access to markets, land pis@
alignment) are considered.

5. Geographic coverageCompleteness of geographic coverage across the State and areas excluded from
analysis.

6. Productivity & Agricultural Value The extent to which the system accounts for the economic value of
agricultural lands based on productivity.

7. lrrigation Infrastructure The degree to which the system considers the presence, access, and need for
irrigation infrastructure and water systems.

8. Cultural & Indigenous Considerationsthe incorporation of Hawaiian indigenous knowledge, land
classifications, and cultural factors into the methodology.

¢tKS NH2NAO OFly 06S F2dzyR Ay ! LIISYRAE . Q& /2YLI NRAZY /[ NA
in the Interim Report.

I NAGSNREF . FTaSR /2YLINR&A2Y 2F {2Af /ftFaaArFAaolri

The following analysis highlights selected strengths and weaknesses of each system based on the set of assessment
criteria. This allows comparison across critical dimensions relevant to supporting agricultural planning and
L2t AO0@YI {1 Ay3ad MmEabson RuliriSTAWReAdE additi@rial réview information.
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Accuracy in Identifying Quality Agricultural Lands

SSURGO provides detailed soil data and interpretations to identify lands suitable for cultivation, but lacks key
indicators of overall quality like soil biology.

LSB is based primarily on soil properties so has limitations in identifying all productive lands.
ALISH relies mainly on soil properties but tries to expand beyond just prime lands.
LESA incorporates both soil and other factors that influence agricultural viability but has outdated data quality
issues.
Adaptability to Changing Conditions and Crop Production

SSURGO has an annual update process that allows incremental improvements over time. However, extensive
remapping requires significant resources and has not occurred comprehensively since initial mapping efforts
in the 1970s.

LSB, ALISH, and LESA have not been updated since their initial development, limiting their accuracy and
relevance under modern conditions.
Transparency, Understandability, and Documentation

SSURGO has robust documentation available online detailing methodology and rationale, however database
and GIS skills are required to fully access some of the data.

LSB's methodology is published in hardcopy but lacks easily accessible documentation.
ALISH has published reports that provide an overview but details are lacking.

LESA details are available in government reports but not consolidated/online.

Incorporation of NonSoil Factors
SSURGO emphasizes soil factors directly related to productivity.
LSB focuses narrowly on inherent soil productivity.
ALISH mainly examines inherent soil characteristics.

LESA specifically includes socioeconomic, policy, and othesailoeriteria.

Geographic Coverage
SSURGO provides detailed statewide coverage.
[{. YFLWSR Fff YlI22NJ AaflyRa SEOSLIIi bA~AKldz F'yR YI K
ALISH and LESA were criteria based and thus have the most limited spatial coverage.
Productivity and Agricultural Value
SSURGO contains crop yield data to estimate productivity potential.
LSB provides general productivity ratings but lacks economic valuation.

ALISH has no economic analysis, just broad productivity classes.

LESA has no monetary valuation, just qualitative productivity factors.
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Irrigation Infrastructure
SSURGO indicates generalized irrigation needs but does not include infrastructure data.
LSB accounts for presence/absence of irrigation but data is outdated.
ALISH notes irrigaticavailability but information not updated.

LESA includes a basic but outdated assessment of irrigation potential.

Cultural and Indigenous Considerations
LSB does not incorporate traditional Hawaiian knowledge or cultural factors.
ALISH considers the traditional Hawaiian crop taro in identifyimigue lands.

LESA has no documentation of cultural considerations beyond the incorporation ofQMifRide lands
category.

SSURGO does not address traditional Hawaiian systems or crops.
¢tKS aeaidisSvya 6SNB INIRSR Ayid2 KAIKI YSRAdzY 2N f2¢ F2NI

Table. Based on those grades, criteria and systems were presented visually during Phase Il outreach, as displayed in
the slide below.

Assessing Soil Classification Systems

Criteria SSURGO

Accuracy in identifying quality agricultural lands

Adaptability to changing conditions & crop
production

Legend
B High

D Moderate

. Low

Transparency, understandability, and
documentation

Non-soil factors incorporated

Geographic coverage extent

Productivity & Agricultural Value

Irrigation Infrastructure

Cultural & Indigenous Considerations
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Comments provided by OPSD and SC members identified additional areas of consideration for comparing the four
major soil classification systems. Using additional criteria identified, strengths and weaknesses of each system were
analyzed with respect to:

Robustness to Changing Conditions

SSURGO has an annual update process that allows incremental improvements over time. However, extensive
remapping requires significant resources and has not occurred since the 1970s.

LSBALISH, and LESA have not been updated since their initial development, limiting their accuracy and
relevance under modern conditions.

Flexibility for Transitions Between Crops

SSURGO provides generalized crop suitability ratings but lacks specificity for mbsgofR2 &4 ~ ®dzNNBy i RA O
crops.

LSB and ALISH have fixed crop assumptions that may not match current cultivation.

LESA could likely be adapted for new crops more readily.

Focus on Plantation vs Diversified Agriculture

LSB reflects aspects of largeale plantation agriculture systems as those operations were a major source of
yield data.

ALISH reflects aspects of laigmale plantation and diversified agriculture systems.
LESA offers flexibility to incorporate diversified agriculture factors.

SSURGO provides only limited diversified crop suitability data in its yield estimates.

Consideration of Land Access and Tenure

None of the systems directly address land ownership patterns or tenure arrangements.

Accounting for Management Practice Impacts
Management practices are not explicitly incorporated in LSB, ALISH or SSURGO.

LESA includes managemeantated factors like farm facilities, farm parcel size, and services.

Incorporating Cultural Factors
No systems comprehensively address cultural aspects related to traditional cultivation.

ALISH incorporates traditional crop lands for taro.

Legal Frameworks Enabling Regulation
LSB and ALISH are embeddel in ¢ Istatlte’s governing agricultural lands.
SSURGO and LESA currently lack regulatory standiegrirtform policymaking.
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OVERLAWIAPPING

An interactive overlay map was created using a web mapping tool and embedded into the project website (see Figure

1. Overlay Map Screenshot). The map displays various the soil classifications, agricultural land use assessments, and
agricultural land designi A 2y a dzaSR Ay 1 F6FA~ADd ¢KA& GAadzrt AT I GA2Yy
different land classification systems across the state.

The overlay map serves as an exploratory data analysis tool, enabling visual spatial analysis without producing
summary spatial statistics. It aims to provide a flexible visualization and enhance understanding of the coverage and
differences between variailand classification systems. In the digital map users can toggle layers on and off,
customizing the information displayed. The overlay map includes:

LSB's Overall (Master) Productivity Ratings

I INRA Odzf GdzNF £ [FYR& 2F LYLRNIFYyOS G2 GKS {GFGS 2F 11|
Land Evaluation and Site Assessment (LESB#mission's Important Agricultural Lands

Statewide Agricultural Land Use Baseline (SALUB) 2020 update details crop types and acreages

Important Agricultural Lands (IAL) designated by State Land Use Commission (as of October 2020)

{{!wDh RIFGF ¢Fa y2d AyOfdRSR RdzS (2 Ada ydzySNBdza I &SN

All  data were sourced from the Hawaii Statewide GIS Program Geospatial Data Portal
(https://geoportal.hawaii.gov/). For more information on the soil classification systems, refer to Section Ill,
Evaluation of Existing Soil Classification Systems.

SYSTEMOOMPARISOXCONCLUSIONS

In summary, KS S@F fdz2 G§GA2y NBE@SIfa& RAAGAYOG | LILIINBFOKSA FYyR
classification systems. While all systems have limitations, the more recent systems appear more robust. This is due

in part to later systems inputs being composadutputs of earlier systems. As demonstrated in Section Il LSB and

ALISH focus primarily on inherent soil productivity potential, SSURGO provides comprehensive soil survey data, and
LESA extends beyond these to incorporate economic and social fa&&aais system presents unique strengths and
challenges:

SSURGO offers the most robust and frequently updated soil dataset, serving as a foundation for other systems.
However, its technical complexity limits accessibility, and it requires significant updates to meet current needs. Since

all systems rely on SSUB@ata or its precursor, its limitations affect the entire classification framewdeSA

represents the most modern approach, demonstrating flexibility and comprehensive integration of diverse factors
relevant to contemporary agriculture. However, itsilac 2 F A YL SYSy Gl GA2Yy Ay | gl A~ A L
impact.LSB and ALISH, while embedded in state statutes and widely used, rely on outdated methodologies aligned

with past agricultural practices. ALISH attempts to incorporate cultural considerations through its treatment of taro

lands, but both systems struggle teflect the diversity of modern agriculture. Their regulatory standing provides

authority but also complicates updates to their outdated frameworks.

[221AY3 F2NBFNRI | IANROdzZ Gdz2NF £ f 1 yR OfFaaiAFAOL(GAZ2Y Ay |
include updating systems to reflect current agricultural conditions and needs, improving documentation of system
methods beyond those includedi G KS { GF G4SQa DL{ YSGOGIRFGlIZ FYR AyGdSaN: da
practices. Additionally, developing more udgendly interfaces for system access and interpretation, along with

creating more responsive frameworks for agricultural lao@ability assessment, would enhance the overall utility

of these classification tools. The development of a figtieration system that combines these existing approaches'

strengths while addressing their limitations could significantly enhance agniatplanning and policymaking in

' A~ AOD
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HGUREL. OVERLAWIAPSCREENSHOT

Land Evaluation & Site Assessment
(LESA)

Agricultural Lands of Importance to the
State of Hawaii (ALISH)

- Prime
. Unique
. Other

Land Study Bureau (LSB)
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V. SOILAASSIFICATIGY STEMREFERENCES IN
STATE ANIOUNTYCODES ANIBEGULATIONS

OVERVIEW

I FgF A~ AQa NBIdz F §2NE |yR LRftAOE FNIYSE2N] F2NJ F ANRKOdz {
I NILAOES mmX {SOGA2Y o0 GKAOK adlriSa a¢KS {dFraGS aKkltf
agriculture, increase aguttural selfa dzF FAOA Sy O& YR | d8&a4dz2NBE GKS T @F At oAt Al
study compiles the various ways this framework is implemented in policies, such as HRIS58#d%ch uses LSB

productivity ratings as a key tool to regulate pétted uses on agricultural lands.

l'a LI NI 2F GKS NBGASsz || RSOGFIAESR tAad 2F {dFrdS +FyR 02

cite soil classification systems for regulating land use and development permitting was compiled. This compilation
includes not only theagulations themselves but also specific sections or subsections that reference or utilize the
system. The aim of this task was to provide an understanding of the extent to which current systems are integrated
into state and county regulation, the policyatge impact of soil classification system recommendations from this
project, and the implications of such changes to land use and development regulation. To wit, given the extent to
which the various soil classification systems are integrated into stadecannty rules and regulations it may be
practically quite difficult to implement changes without substantial effort and state level legislation.

METHODOLOGY

The process of compiling this list involved extended research and a systematic approach. We began by collating
NBft SOFryd RIFEGFOoFrasSa yR NBaA2dz2NDSaz AyOftdzZRAy3a G4KS 1 gl A~
and each county's ordinancesd rules. We also reviewed administrative rules for various departments at both the

state and county levels.

To ensure a thorough search, a list of search terms based on the soil classification systems was created. These terms
were used in 8ooleansearch string to locate any mentions of soil classification systems or related terminology in
the identified databases and resources.

Relevant sections or subsections were recorded in a structured manner, noting the specific policy provision, full
statute or rule language, a web link to the resource, the soil classification system(s) cited, notes about the finding
when statute or rulesanguage was unclear, and basic coding of the type of regulation. This information was

consolidated into a searchable and filterable database, which can be viewed on the project website

(https://arcg.is/1TIIXN

A truncated table of the data can be foundAppendix F.

HNDINGS

The regulations identified span a diverse range of policy areas beyond just agriculture. The research compiled 40
references from state and county jurisdictions, encompassing laws (26) and administrative rules (14). These citations
relate to zoning, land se districting, subdivision, development permitting, agricultural parks, solar facilities,
environmental review, and other facets of land use planning and regulation at both the state (18) and county (22)
levels. While many of the regulations specify parar soil classification systems by name, some are unclear and
only generally reference soil classification without noting an exact system.
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FGURE. SOILOLASSIFICATIAROLICYREFERENCES BIRISDICTION

References by Jurisdiction

State
Kauai
Honolulu
Maui

Hawaii

20

Figure 2 illustrates the soil classification policy references by jurisdiction, illustrating the number of codes and
regulations that reference soil classification systems across the state and in each county. The most frequently
referenced systemacross$h NB 3 dzf  GA2ya Aa [{.Qa h@SNIftf oaladSNDL t NP
that didn't specify which system should be employed. The LESA system is only referenced in Administrative Rules.
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Figure 3 focuses on the soil classification systems referenced by system and jurisdiction, revealing that LSB's Overall
(Master) Productivity Rating is the most frequently cited system, followed by ALISH. The LESA system is mentioned
only in administrativeules. Many policies do not specify which system should be used.
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The breadth of entities involved runs the gamut from state agencies like the Department of Land and Natural
Resources (DLNR), Department of Business, Economic Development and Tourism (DBEDT), and the LUC to the
individual counties and their departments.

The findings reveal a diverse range of regulations that cite soil classification systems. These regulations span various
aspects of land use and development permitting, and real property tax, reflecting the roles that soil classification
systemsplayinshlLJAy3 | I g A~ AQa fFyR dza$S LRftAOASE IyR LINI OGAOSa

HGUREL. SOILOLASSIFICATIGREFERENCES BYCUSAREA
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Figure 4 highlights the focus areas of these regulations, emphasizing their relevance to various aspects of land use
and development permitting. The findings underscore the significant role that soil classification systems play in
AKI LA Y3 | | épocleaicipraéticey. R dza

(HALLENGES ANIMITATIONS

Even with the systematic approach, there were some challenges and limitations. For one, the different approaches
between the state and counties in their compiling, digitizing, and hosting of statutes and administrative rules on the
web posed difficulties.

At the state level, the HRS are listed on the capitol website across thousands of individual pages, whereas the HAR
are linked from the Lieutenant Governor's webpage, but are stored and listed differently at each state department.
These issues with statevel data access were overcome by the use of the Westlaw Edge program, an online
proprietary database, to enable searching across the entirety of the HRS and HAR.

At the county level, there were significant differences in how the codes of ordinances and administrative rules and
regulations are provided online. Honolulu, Maui, and Kauai counties each, unlike the state HRS, provide an online

full text database of orgi Yy OSa® | F g A~ A [/ 2dzyGe& LINRPOBARSA YdzZ GALI S t 5¢
2016 document of all ordinances that was searchable using a PDF reader. For county administrative rules and
regulations, no crosdepartment compilation of rules was fad for any county. Instead, many counties provided
RAIAGEE 1 OOS&aa F2NJ 42YS 2F GKSANI RSLINILGYSYyGaQ FRYAYyAA
findable, were also not provided in a searchable format.
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Due to these issues, while there is confidence in the state level data and county ordinance data, it is possible that
some county administrative rules and regulations may have been overlooked due both to the sheer volume of files
and the lack of digitallghared administrative rules data for many county departments.

Despite these challenges, the compilation provides an overview of the regulations that cite soil classification systems

AY 1 FgFLA"AD ¢KAA aSNWSa la | @FftdzZ oftS NBaz2dz2NOS T2N dzyR
use and developent in the State. Furthermore, the compilation clarifies how deeply these systems are embedded

in regulations, offering insight into the potential scale of changes needed if modifications to the structure or usage

of the current systems were pursued.

OUTCOME® UTILITY

The compilation of regulations that cite soil classification systems was a critical step in our research. It provided a

solid foundation for our subsequent analysis and helped inform the development of recommendations for improving

land use and developmehtINI OG A OSa Ay 1l gFA~Ad ¢KS&S NBIdzA FdA2ya 6 SNJ
implications for land use and development. This will involve a closer examination of the specific provisions and
requirements, as well as the broader context inigththey are applied. Based on recommendations developed in

Phase I, examples of state and county statutes, ordinances, and rules that would need to be amended or revised

are included below.

1. Update Outdated Soil Classification Systems

Regulations should be updated to replace outdated classification systems such as the LESA and ALISH with an
updated LSB system where relevant. This update is necessary to reflect more current and accurate data, which will
strengthen decisiommaking in landise, especially for housing, agriculture, and development projects.

Example: LESA and HHFDC-80326 ¢ ¢ KS | I g A~ A | 2dzaAy3d CAYylIyOS FyR !
(HHFDC) regulation cites the use of LESA in the minimum requirements for a project proposal. Other than

DLNR using LESA as an example and not a directive, this HHFDC rule is the only ondfitealyspses LESA.
HHFDC may want to consider revising-80%-26 with a replacement of LESA or addition of LSB.

2. ALISH Use in County Regulations

ALISH is still referenced in several county regulations, including those from Honolulu and Maui counties, which use
ALISH to identify important agricultural lands (AGAG?2). If the state transitions to the LSB model, counties may
need to revise these mulations.

Example: Honolulu County ROH-3150 and 213.60¢ These regulations currently use ALISH for identifying
agricultural and country lands. Updating this to the LSB system, or at least clarifying its relation to modern
soil classification, would streamline consistency between state and county regulations.

Example: Maui County Title 18 ALISH is used for determining agricultural priorities. Similar to Honolulu,
updating the reference to include LSB, or transitioning fully to LSB, would provide a clearer framework for
land designation and preservation.

3. Handling ALISH/LSB Intersections
There are situations where both ALISH and LSB are cited together, such as in DBEDT boundary amendment petitions

FYR 1 gl A~ A [ 2dzy (@& UYramil® NgidilESindZFRA) lafidd. Einde ALiSH NeNnkegfwingoawith LSB in
these instances, and also used frequently with 1AL (see below), it may not be prudent to eliminate ALISH outright.
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4. Use of ALISH in IAL Designations

In some regulations, ALISH is used as an example of a criterion in identifying Important Agricultural Lands (IAL)
(DBEDT), or just as an example of an agricultural productivity rating system (LUC). In both of these instances, ALISH
isusedasanexamplefy ®® G KSNBF2NB R2SayQi ySOSaalNixfte ySSR (2 OKI
Example: DBEDT 8§1%-120(c)(3) The date that the ALISH system was adopted by the board of agriculture
is stated here, and could be something that is revised in regulations that use the updated LSB hereafter. For
example-a ¢ KS I yRU& Of F &aAFAOI (A 2pfodiNily fath§ systeinF, 5u0H a$ A 2 y  dzy
the Land Study Bureau (LSB) system as adopted by the board of agriculture on January 28, 2026, and so
amended thereafte® €

Example HRS 82084 and DBEDT 81B>-120¢ These regulations refer to ALISH for use in determining IAL.
All of the other statutes that refer to IAL do not include reference to soil classification systems, and were not
included in this analysis.

5. Use of LSB in State and County Regulations

LSB plays a significant role in several state and county regulations with regard to permissible uses or allowable lands
for transfer.

Example: Honolulu County Golf Course Development 82W4) ¢ This regulation utilizes LSB as one of
several criteria for determining the siting of golf courses. The inclusion of LSB alongside other factors
demonstrates how soil classification can be integrated as part of a broader degialking process, which

could be a model for other regulatory updates.

Example: Solar Development in Kauai and Maui Coun§@$e use of LSB in criteria for solar development
aligns with state priorities for renewable energy projects and land use sustainability.

6. Vague and Unclear Soil Classification References

Several regulations reference soil quality or agricultural productivity without specifying the classification system
being used. This ambiguity creates inconsistencies in land evaluation and regulatory application.

Example: Defining Classification Termd. 1 Q& A YLR NIy i GKFG GSNya €A1S [{.
within regulations to provide clarity. For example, regulations that reference soil productivity without a
defined system risk misinterpretation, leading to inconsistent land use dasisicross counties and projects.

Example: State Planning AgtThe act refers to maintaining agricultural lands of importance but does not
clarify whether this is based on ALISH, LSB, or another system.

9EI YLX SY I | ¢|-580 &nd §286¢ (iTermslikep important agricultural lands" are further
RSFAYSR Ay (GKS 1 FglA~A [/ 2dzyGeé DSYSNIt tftly Fa tNBRo
further defined using ALISH and LSB. These regulations could benefit from explicit refevespesfic soil

classification systems within the rules themselves.

7. ParcelLevel Classification Adjustments

Honolulu County's Department of Budget and Fiscal Services has a process in place for petitioning changes to land
productivity ratings (84L1-5 Findings of Fact). This existing framework allows landowners to request reevaluations
based on changing conditis or updated classification systems, which could be expanded to ensure alignment with
state-level updates like the transition to an updated LSB. Other Counties may want to consider having similar
legislation if they do not have it already.
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CONCLUSION

¢KS Fylfeara adza3sSada GKIFIG az2y$s 2% I FglrA~"AUa adrdsS FyR
and clarifications to reflect modern data and align with best practices. Outdated systems such as LESA and ALISH
should be phased out ira¥or of the LSB system, where appropriate. Regulations also need clearer definitions of
classification terms to ensure consistency across counties and regulatory bodies. For those instances where ALISH

and LSB intersect, careful consideration should bergio whether both systems need to be retained, modified, or
transitioned entirely to LSB. These changes will streamline the regulatory framework and improve land use and
development decisions across the state.

In closing, it is clear that embedding classification systems into regulatory structures is a political activity, as it
governs land use and can have significant economic impacts. A prime example is the current use of the LSB system
to regulate solar enesgdevelopment, a purpose for which it was not designed. Further, LSB has not been updated
for over half a century, based on the politics of the era leading to defunding of the effort. This misalignment not only
subverts the original intent of the LSB systbut also underscores the necessity for a modernized land evaluation
model that can effectively address current agricultural practices and has an explicit relationship with emerging land
use demands, such as renewable energy development.
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VI. PHASH OUTREACH ANBTAKEHOLDHPERSPECTIVES

SUMMARY ODUTREACKCTIVITIES

A stakeholder engagement process was undertaken to understand the current usage of soil classification systems
and to collect recommendations for enhancing their role in agricultural land regulation. This process involved
engaging stakeholders through iméetions with the Steering Committee, consultations, meetings, and outreach
activities aimed at gathering input and feedback. Stakeholder comments and perspectives were gathered through
focus groups, meetings held at the county level, and a digital foemsuring understanding of insights and
suggestions.

{1 1SK2f RSNE 6SNBE ARSYGAFASR Ay 100 mMyd 6HAnHHOZ GKNERdJA
YR FTNRY G(GKS tNR2SO0 ¢SIYQ4a LINBOA2dza SELISNASYyOSo ¢KS
private, nonprofit, State, and couty organizations, representing varied backgrounds in techidécmll matters,

agriculture, land use, energy, development, and large land ownership. They offered valuable insights into the
dzAf AT I GA2y 2F aeadsSvya I ONER adwideY Fhizliswdf Stakéhdiderk axduded thelzA = | |
I FéFA~A CFENY . dz2NBlFdzZ 1 F6FA"A CIFENXYSNAR ! yAzy !YAGSRT I ¢
Energy Office, county planning departments, elected State and county officials, Soil and Waderv&ton
SAa0NAOGAT O2dzyie NBaz2dz2NOS O2yaSNBIFiA2y |yR RS@St2LIVSy
associated no#profit organizations, extension agents, farmers, landowners, local community members, and
additional relevant partiesdentified during the course of the project. Stakeholder representation was meant to

ensure that diverse perspectives and expertise are considered, leading tmfeethed and inclusive outcomes.

To gain a preliminary understanding of stakeholder perspectives and recommendations, feom-one or small

group meetings were held with individuals who have substantial exposure to soil and land classification systems
and/or with related procedural, [gal, social, cultural, and community issues. These included representatives from
CTAHR, HDOA, LUC, and OPSD. Through these meetings, deeper understanding of the systems, as well as the
positions, sentiments, perspectives, and attitudes regarding soilifit@é®ns, was obtained.

As an ancillary benefit of the engagement process, the team was able to assess stakeholders' familiarity with soil
classification systems, their methodologies, and their application in regulatory contexts. Based on preliminary
observations, it was anticiped that detailed knowledge of these systems and their intersection with land use policy

might be concentrated among a small group of specialists. With this in mind, outreach activities were designed to
include information sharing about the systems and itheegulatory use. This approach revealed that while
stakeholders possess extensive expertise in agriculture, planning, soil sciences, and related fields, the intricacies of
az2At OflaaATAOLIGAZ2Yy &dedaidtSya | yR arg Bdedd spedidiz€iikmowiedgeNS 3 dzf |
These findings highlighted an opportunity to broaden understanding and enhance accessibility of information
regarding soil classification systems and their intersection with land use policy, which could benefit staleeholder

across various sectors.

Two types of formal stakeholder meetings were held: Focus Group and County Group meetings. A total of three

Focus Group meetings were held, inviting a) individuals with techieigal expertise (e.g., LUC, LURF, State/private
planners, land use lawyersje@d @0 T 60 F ANR Odzf GdzNIF f | yR fl yR dzasS adl 1SKz2¢
Farmers Union, CTAHR, HILT, etc.); and c) other impacted groups and other stakeholders identified in earlier focus
groups (energy, additional developers, large landevs, etc.) to participate. Three County Group meetings were

also held, and included county planners, elected officials, and other appropriate stakeholders including Soil and

Water Conservation Districts, select farm and ranch entities, community grong$aen organization leadership.

The goal of these meetings was to understand how soil classification systems are being used, to gather input on
aeaidsSvyaqQ adNBy3a3dKax fAYAGFEGAZ2YyAaY YR LRGSYGALl 6ol A YLINE @S
systems in agricultural land use regulation. County Group meetings were similar to Focus Group meetings, but
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included additional information and solicited additional feedback about regulation utilizing soil classification systems
at the county level.

Meeting invitations included a link to the project website, which provided an overview of agriculture and land use

LX FYyYAYy3 AYy |1 Fgl A" AT az2AiAt Ofl aaAFTAOLIGAZ2Yy aeadsSyvyasz I yR
were elaborated upon dimg the meetings (refer to Appendix C), and ample time was allotted for questions and
clarifications.

In order to gather stakeholder feedback in a way that would both encourage participation over Zoom and facilitate
analysis, the Polis survey tool was used. Polis is an-sparte, online platform that facilitates understanding of
group opinion and enablesollective decisiormaking. Participants can submit short text opinion or position
statements, which enter the system and are queued for moderation. From the administrative interface of the Polis
system, a moderator can accept, reject, or leave the stat@nunmoderated. Accepted statements are added to a
statement deck which participants can flip through and agree, disagree, or pass on the statements. The platform
aggregates votes in real time and illuminates areas of agreement and disagreement anpamgciants.

OVERVIEW OBTAKEHOLDHREEDBACK

This overview of Stakeholder feedback includes feedback received from the Steering Committee, a summary of six
total Focus Group and County Group meetings, and an enumeration opinion and position statements expressed
through the Polis survey.

STEERINGOMMITTEE

The Steering Committee as a group and in-on@ne discussions provided valuable suggestions in gaining
stakeholder perspectives. To better grasp the historical context of soil classification systems, the Steering Committee
recommended investigating whegh original intentions behind systems like LSB and ALISH were geared towards
largescale plantation agriculture, and how the shift from plantation systems to diversified agriculture impacted
aspects like land access and tenure. The Committee also empthabzemportance of documenting legal and
procedural developments that facilitated the regulatory use of productivity ratings, understanding how systems like
LESA and LSB are utilized in land use regulations and deuisiimg, and when and how linkagesland valuation

and taxation policy were established. Moreover, they recommended investigating if there were early intentions to
incorporate Hawaiian cropping systems and cultural connections to land, which might have been overlooked.

With regard to obtaining stakeholder feedback, the Steering Committee recommended compiling a diverse
community from whom to draw feedback, including agricultural, Hawaiian, environmental, and other groups. They
were interested in assessing participantmpins on ease of understanding and use by different users, the balance
of rigor and simplicity for regulatory purposes, and pressures and rationales for updating or replacing systems to
meet emerging needs. They also commented that it would be helpfuhédyae perspectives on how well systems
aligned with actual agricultural viability and land use over time.

Focus ANROUNTYGROUPS

Stakeholder comments received during the general discussion and breakout rooms from the three Focus Groups and
three County Group meetings tended to generally fall under the following categories: Productivity as a Factor in
Agricultural Land Regulation, ISoFarms and other Neagricultural uses on Agricultural Land, Observations and
Recommendations for Current Soil Classification Systems, Soil Classifications in Regulation, and Important
Agricultural Lands (IAL).
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As expected, diverse views were shared during the meetings. Oftentimes, views and their converse were expressed.

For example, some participants felt that soil classification systems have protected agricultural land and have helped

with regulating land useswhile others felt that these systems have not been and may not be the best tool for
RSGSNNYAYAY3 | ANROdzZ GdzNIF € f 1 yR dzaSz 3IABSy aeadisSvyaQ oAl &
(e.g., soil biology), and errors in the data theyntain, especially relating to soil health (carbon). Likewise, many

agreed that soil classification systems should be updated, while others were wary of updates, voicing concern that
changes to the system would provide an opportunity for lawmakers towayawith existing safeguards and/or

introduce new and harmful regulations, ultimately eliminating agricultural land protections under the current
system.Or the affirmation by some agricultural producers of their use of land classification systems tondteter

LINE RAdZOGA DS LRGSY(GALFIfSX O2dzyiSNLRAY(GISR o0& GKS o0StAST GKI
GKS AYKSNBYG yIFddz2NE 2F az2iAf 2NJ O2yRAGA2ya 2F fFyR>X RS

I FS¢g 2LAYyA2ya aKINBR Y2NB 3INBSYSyidsz odzi aK26SR O NRA L
For example, participants tended to agree that updates to soil classifications should consider factors other than
productivity, and suggestedwariety of facets to examine: geology, land use, land position (mauka/makai), distance

to services, previous and potential uses, and economic considerations. Participants remarked that updates should

also take into account soil changes, identifying thebanges as a result of a variety of factors: erosion and

deposition of soils, availability of water/irrigation infrastructure, sea level rise and other climatic changes, and
invasive species impacts. Relatedly, there were concerns by participants arond thO O dzNJ O& 2 F &az2Af
measurement of productivity, given the potentials of land from the perspective of ecosystem services, and the
potentials that are produced by utilizing (bio)remediation or other measures to increase the health of soils.

A need to determine criteria for allowing nagricultural uses (especially solar power generation) on agricultural
land also emerged.

Although not a soil classification system nor part of this study, the current Important Agricultural Lands (IAL) law was
suggested for review multiple times, especially regarding how IAL relates to regulation. Some felt IAL was a better
indicator than curent soil classification systems of important and productive lands; others felt that IAL allowed
landowners to claim agricultural lands that are not productive, upzone up to 15% of their lands as urban, and
dzf GAYIF 0SSt & dzNBlFyATl S ati@eMadds2 ¥ | F gFA~AQa Y2aild LINERdAzO

POLISSURVEY

Polis is a digital engagement platform that facilitates laggale public consultation through a unique voting and
commenting system. Unlike traditional surveys or forums, participants can both submit statements and vote
(agree/disagree/pass) on othergagements, creating a dynamic map of public opinion. The platform uses machine
learning algorithms to analyze voting patterns and cluster participants into groups with similar viewpoints, visualizing
these relationships through an interactive interfaceisTapproach helps identify areas of consensus and division
among diverse stakeholder groups while reducing the noise and conflict often present in traditional comment
systems. By allowing participants to engage asynchronously and se@mealesults of ollective thinking, Polis
enables more inclusive and constructive public dialogue, particularly valuable for complex policy discussions with
multiple stakeholder perspectives.
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Pol.is Survey

Pol.is Survey A RS G GG ARG Tons U Conar AR T o i s W B

~  “Suggestion box” to identify consensus What makes a good statement?

vw.youtube.com/watch?v=0- * Stand alone idea
* Raise new perspectives, experiences or issues
® Clear & concise (limited 1o 140 characters)
Statements
Please remember, statements are displayed randomly and you are not replying directly to other participants'
~ Example: “We need systems that better statements
account for new trends like climate
change adaptation.” Share your perspective

Participants vote on statements m
~ Agree, Disagree, Pass

~ Participants add statements

® As you submit your perspectives a moderation team will scramble to process inputs. Please

Grouping

note: SPAM, duplications, or multi-idea comments will be excluded

~ Consensus and division

Survey link: https://pol.is/2xkaet “

A Polis survey was administered from the period that Focus and County Group meetings began in October 2023 until
Phase | outreach was concluded in December 2023. Participants voted only on statements that were moderated into
G§KS 02y @SNEI (i Jaenfents). GtatOniests e Rrioderatéd in real time during the meetings, and
reviewed following each meeting; moreover, the Polis platform remained open for voting and statement input
throughout this period. For these reasons, some of the accepted statemsunth as those that were input near or

on the date of survey closure, have received fewer votes (see Appendix D). In other cases, statements that were
initially accepted during the meetings may have been moderated out of the conversation after closer, rand

thus may have received votes not accounted for in the final tallies.

Along with an initial set of 10 statements created by the Project Team to seed discussion (noted in Appendix D), 160
statements reflecting participant opinions and positions were generated throughout the survey period. Of these 170
statements, 103 passedaderation (Appendix D). Rejected statements can be found in Appendix E. Participation
was anonymous throughout.

In total, 116 participants cast 6,575 votes, averaging 57 votes per participant, with an average around three
statements contributed per author.

Number of voting participants116

Votes cast6,575

Average votes per participant7

Statements submitted170 (103 statements accepted)

Average statements per authoB
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Participant Prompt & Statement Categories

I LI NGAOALI yi LINRPYLIG 61 & RSaA3IySR G2 SyO2dz2N>y 3S NBTFt SO
soil classification systems, with the goal of gathering insights that can inform future improvements.

Prompting questions were provided in these categories:

Current Use:Applications of soil classification systems like the Land Study Bureau (LSB) in current work,
seeking examples of use in supporting operations, analysis, or denisiking.

Strengths & Weaknesses: RSY GAFTAOI GA2y 2F (GKS LINAYINE aGdNBy3IildiKa
classification systems, including effective aspects and areas needing improvement.

Recommendations for ImprovementSpecific updates or modifications that could enhance the relevance
YR dzaloAfAGe 2F &a2Af OfraaiFAOL(dA2Yy aeadsSvya FT2N G2

Roles in RegulationThe role of soil classifications in agricultural land use regulations and permitting
decisions, and ways to improve the incorporation of soil data in policy.

21stCentury Systemt A 3 A2y F2NJ Iy ARSIfX Y2RSNYy az2Aif Oflaairfio
methodologies, data sources, and technologies.

Statements submitted were categorized into themes, with the most discussion focuseéammmendations for
Improvement, 21st Century System@andStrengths and WeaknesseBewer statements addressé&lirrent Useor
Roles in Regulation

Opinion Groups

Polis identified two opinion groups across 105 participants. There are two factors that define an opinion group. First,
each opinion group is made up of a number of participants who tended to vote similarly on multiple statements.
Second, each group of garipants who voted similarly will have also voted distinctly differently from other groups.

Participants in Opinion Group A (35 participants) acknowledged the need for some system updates, though believe
these systems should not be constantly updated. They are cautious about considering new factors and uses to
current systems, as outlined in Appdix C. Participants in Opinion Group B (70 participants) are interested in
considering other factors in soil classification systems (Appendix C). Most participants in Opinion Group B also
believe that data should be updated to reflect how lands are culydmeing used. The views of Opinion Group B
differ from Opinion Group A, as they support including new factors into the soil classification systems.

The following perspective calculations are based only on those participants who were able to be grouped by the
Polis algorithm. Thus the overall count is for 105 participants, not the full 116 participants who cast at least one vote.
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Group Informed Consensus is a measurement tool Polis uses to identify ideas with broad support across different
groups, rather than just counting total votes. By multiplying the agreement percentages from each group together,
it ensures that even small gups' opinions significantly impact the final score. This prevents larger groups from
dominating the processif even one small group strongly disagrees with an idea, the overall consensus score will be
low, even if the majority supports it. This approd@ps find solutions that work for everyone, not just the majority.

The statements with the greatest consensus were considered to have at least 75% of the participants (87 or more)
voting with 75% either disagreeing or agreeing. These consensus statements were related to recommendations to

improve the systems or describéd WH m &
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TABLEA. CGONSENSUSTATEMENTS

STATEMENT

OVERALL

Protecting prime productive lands
should remain a FACTOR in
agricultural land regulation..

Protecting prime productive lands
should remain a priority in
agricultural land regulation..

Water infrastructure is needed to
ensure IAL and similar lands are able
to be utilized

Any system incorporating soils for
land use decisions should be
updatable, dynamic, and easily
incorporated into land use decisions

Soil systems should be easy to use
and understand

Periodic re-evaluation and
stakeholder input would help keep
existing systems relevant..

Data should be updated to reflect
how lands are currently being used

Systems were designed to protect
sugar and pine do not reflect current
use, diversified use, agriculture on
marginal lands or taro farming

1
2% 87)

7% 7% (91)

5% ©@1)

4% (86)

5% ©@1)
]

6% ©4)

10% (88)

4% (89)

% Disagreed % Passed % Didn't vote

gAUGK 2yS

AGFaSY



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

Divisive Statements

Divisive statements may indicate areas of conflict. The statements most divided in opinion were categorized as either
Recommendations for Improvement or undefentury system (Table 5). There was also some overlap in content,
with two related to energy.

TABLES. TOPDIVISIVESTATEMENTS

STATEMENT OVERALL
We need to release ag land for __

energy use. 48% (79)
Class A land should also be allowed

for renewable energy use if there is |

an appropriate and approved 37% 67)

agriculture plan for the land.

Indigenous values and water rights

should be centered in the =
development of a classification

system that may be used for land 28% (78)
use regulation

The State should hold managers and

owners accountable for fallow ag __

lands or crops that have little use in 32% 81)
our lives (i.e., pineapple).

climate change effects on —

endangered species movement

needs to be also addressed 33% (59)

% Disagreed % Passed % Didn't vote
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Majority

al22NAGe adlidSYySyida IINB (K2aS 6KSNB acm: 2N Y2NB 2F |
GKSGKSNI £ NBS FY2dzyda 2F OSNIFAY YAyYy2NRI{(prodactive Mid® y 3 NP dz
in agricultural regulation, the necessity of water infrastructure for using IAL and similar lands, and the ease of using

soil systems, including in land use decisions, are all statements that the majority of participants agreed to)(Table 6

68% of participants also disagreed that the LSB system is fine because soils change over time. These statements may
also indicate areas to develop recommendations.

TABLEG. SELECTEMIAJORITBTATEMENTS

STATEMENT OVERALL

Protecting prime productive lands n
should remain a priority in
agricultural land regulation.. 7% 7% (91)

Water infrastructure is needed to i
ensure IAL and similar lands are able
to be utilized 5% ©1)

Soil systems should be easy to use |
and understand 5% ©1)

Protecting prime productive lands 1
should remain a FACTOR in
agricultural land regulation.. 2% @87)

Any system incorporating soils for

land use decisions should be 1
updatable, dynamic, and easily 4% (86)
incorporated into land use decisions

The LSB system is fine because soils I

don't change over time. 69% (56)

% Disagreed % Passed % Didn't vote

At least half theespondents (58) agreed in majority (60% or more) with these categorized statements:

Recommendations for Improvement:

Any system incorporating soils for land use decisions should be updatable, dynamic, and easily incorporated
into land use decisions. Data should be updated to reflect how lands are currently being used, and periodic
re-evaluagion and stakeholder input wallhelp keepﬂ existing systems relevant. (;Iassiﬁcation maps and
AYRSESa Ydzad 06S Y2RSNYyAT SR (2 2LIGAYATS F2NJ GK2aS FI (
Soil systems should be easy to use and understand.

215t Century Systems:

There is need for a robust modern system that supports agricultural PRODUCTIVITY, and protecting prime
productive lands should remain a priority in agricultural land regulation.

Protecting prime productive lands should remain a FACTOR in agricultural land regulation.

64



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

Distance to services and history of use are important considerations. Soil classifications should take into
I O 02 dzy (i a dndindiysdakisdperspectives, justice, land access, and water access. Water infrastructure
is needed to ensure IAL and similar lands are able to be utilized.

Strengths & Weaknesses:

The LSB soil classification system feels outdated, as systems were designed to protect sugar and pineapple,
and do not reflect current use, diversified use, agriculture on marginal lands or taro farming.

A major limitation of current systems is the lack of regular updates to reflect changing conditions. Existing
systems don't account for climate change or traditional Hawaiian land management.

It's challenging to reconcile differences between multiple classification systems on the same land.

Current Use:
Soil classifications are one tool in the toolbox, but may not be the best way to determine land use priorities.

LSB classes C and lower are used to discount land quality and upzone, despite agricultural potential.

In all, a total of 170 statements were submitted by participants. In order to streamline voting, spam, duplications, or
multi-idea comments were excluded by a moderator on the contractor team prior to vdihgtatements were
rejected by the moderator (Appendix E).

Areas of Uncertainty

Polis identified areas of uncertainty through statements where more than 3Qfart€ipants chose to ‘pass' rather

than vote, revealing potential knowledge gaps about soil classification systems. Most uncertainty stemmed from
unfamiliarity with how these systems are used or what information they contain. Analysis showed that stetemen
with particularly high pass rates (over 50%) centered around the practical applications of different classification
systems, especially regarding technical capabilities and regulatory uses.

Key areas of uncertainty included whether ssigecific soil studies contradict existing classifications, suggesting
many stakeholders are unsure about the accuracy of current systems when compared to-grahimdy. Additional
knowledge gaps emerged anad the technical applications of SSURGO for waterflow/erosion analysis and economic
feasibility assessment, LSB's utility for crop and animal yield estimates, and LSB's role in solar project siting decisions.
The consistent pattern of high pass rates opdé topics suggests that many stakeholders may be unfamiliar with

both the reliability of existing classifications and their specific analytical capabilities and regulatory applications.

Detailed analysis of high uncertainty statements revealed divergent views among stakeholder groups. SSURGO's
applications showed moderate overall support but varying levels of confidence between groups, particularly
regarding its use for waterflow analysiad economic feasibility assessments. The LSB system generated the most
mixed responses, with notably low confidence in its value for agricultural yield estimates but significant
disagreement between groups about its role in solar project sii@goup Ashowing strong support (57%) while

Group B expressed much lower confidence (22%). These patterns highlight not just knowledge gaps but also
fundamental differences in how stakeholder groups view and understand these classification systems' capabilities
and applications. This pattern of uncertainty highlights potential needs for targeted education about how these
systems can be practically applied in both agricultural and development contexts, as well as their role in regulatory
decisionrmaking.
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Summary of Polis Survey

Most participants want to protect prime agricultural lands. There also seems to be a general consensus for updating
the current soil classification system. There is a desire for these systems to be easier to understand and use, and
easily incorporated intéand use decisions. However, the opinions for changing these systems vary, including how
often these updates should occur. Opinion Group B seems to be more willing to incorporate other factors into the
soil classification system. Group A appears more ioagt about changes to current systems, though they
acknowledge the need for some system updates. Group A also believes that system updates do not need to occur
frequently.

KEYTHEMES ANGONCERNRAISED

Key Themes and Perspectives Raised to L

= Soil classification systems should support farmers,
inform land-use planning decisions, and help to
protect high-quality agricultural areas from urban
development pressures.

= Problem Defined: Existing soil classification systems
in Hawai‘i are outdated and inadequate for effective
agricultural land management, regulatory decisions,
and sustainable land use planning.

= Challenges with current systems include data
accuracy, integration with GIS data, and user
accessibility.

= Currently used systems do not assess lands for
renewable energy or non-agricultural development,
and are not designed for producer decision-support

Both the stakeholder meetings and the Polis survey indicate that there is interest by participants in updating the
current soil classification systems. It is generally understood that the LSB system is outdated, having not been
updated since it was origitig produced in the 1960s and 1970s. There is a perception that LSB was developed with
a focus on plantation agriculture and is outdated. Updates should make the systems easier to understand and use,
and should take advantage of current data and soil tetbgies, including GIS mapping capabilities. However, there

is disagreement as to the degree of the updates and how often the updates should occur. Some want updates to
occur periodically with stakeholder input; others believe that constant updates ameauassary. Some believe that

soil classification updates should incorporate indigenous values and perspectives. Others are more cautious about
major updates and believe LSB should remain the foundation for any update.

Participants voiced a wide variety of factors to incorporate into soil classification systems and agricultural land use
regulation. However, the line between soil classification system and agricultural land use regulation appears to be
blurred for many paicipants. The areas of uncertainty from the Polis survey indicate unfamiliarity with the LSB and
SSURGO saoil classification systems. Additionally, participant recommendations for the changes to be made often
conflate soil classifications and agricultuemd regulation. It will be important to identify where updates are most
appropriate to ensure soil classification systems are separate from agricultural land use regulation. Of note, this
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initial stakeholder outreach occurred two months after the Maui wildfires. This may have caused other factors (e.g.
Of AYIF(GS OKIy3aSs 41 GSNE 2GKSNJ FIFO02NA0 G2 o6S |4 GKS F2N

Overall, there is a desire to protect prime agricultural lands. However, there is also a concern that updates to the

soil classification systems could hurt agricultural land protections. This concern needs to be balanced against
modernday agricultural lad uses.

67



68

Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

This page left blank intentionally.



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

VIl. REVIEW OBESTPRACTICES NTHERURISDICTIONS

The purpose of researching best practices in other jurisdictions was to identify the most effective regulatory
approaches that utilize soil and agricultural land quality in shaping agricultural land use policies. The research process
was divided into two pases:

Initial Review of Multiple Jurisdiction: A broad scan across several jurisdictions iméfated to gather a
range of practices related to soil classification in agricultural land use regulation.

In-Depth Analysis of Selected Jurisdictiorisrom the initial review, three (3) jurisdictions were selected in
consultation with OPSD for-oepth analysis, focusing on their use of soil classification systems in agricultural
land regulation.

This phased approach broadened the scope of review, enhancing understanding of diverse soil classification efforts
and associated challenge® K S F2 O0dza NBYIFAYSR 2y ARSyGAFeAy3a (GKS yvz2ail
unigue land use planning and zoning context.

This review of other jurisdictions' best practices bears some similarity in approach to the Hawaiian Government
Survey of the 1870s. Responding to demands for land grants, but faced with little knowledge of available lands, the
government allocated fundf a general survey that began with studying the methods of the U.S. Coast Survey,
British Ordnance Survey, Great Indian Survey, and Australia and New Zealand surveys (Williamson, 1977). Similarly,
GKA& addzRe SOK2Sa (KS 3Iz38ES NMydhddhjsQallocakeipablicFuNds, Qihdflears flom 2 NIi &
elsewhere to inform its actions.

JURISDICTIONETERMINATION
The process for deriving the list of recommended jurisdictions to research was as follows:

Desk Research

Initial desk research was conducted to gain an understanding of state approaches for agricultural land classification
via academic journals, white papers, government websites, and regulatory statutes. In developing a rubric to
compare the long list of podse jurisdictions, the following sources were consulted:

I C ¢ Q &by-atatd-AgriSultural Land Protection Scorecard analysis of policies and programs that address the
loss of farmland to development

USDA NASS Agricultural Census data to identify states with similar farm sizes and volumes
Solar and Wind Siting Authority Across the United States compiled by Michigan State University

OPSD and SC comments related to jurisdictions

Consultation with Experts

Recommendations for jurisdictions were sought from the National Healthy Soil Policy Network. Meetings were held
with experts from American Farmland Trust (AFT) including Tom, Stalifornia Regional Director, David Haight

Vice President for Programs, cidulia Freedgood, Senior Fellow & Senior Program Advisor, as well as Amy Koch,
Assistant Director for Soil Science at USDA NRCS Pacific Islands Area. Project Team member Dr. Bruce Plasch,
Agricultural Economist at Plasch Econ Pacific, completed revithe dfaft long list.
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Consideration of Criteria

Based on discussion with OPSD and SC members, criteria considered included linkages between soil classification
and land use policy, incorporation of factors beyond productivity in classifications, regularity of classification
updates, and jurisdictions #t had experienced shifts from plantation agriculture.
Shortlisting of Jurisdictions

Maryland, and New York.

After initial review, sixteen U.S. states, Puerto Rico, and three Australian states were identified as potential
comment. Upon feedback and pyoval, research narrowed to focus on three final jurisdictions: California,

jurisdictions for deeper review. The list was forwarded to OPSD and the project Steering Committee for review and

Phase II: Best Practices Research

Best Practices Research

Purpose
~ ldentify effective approaches
using land quality in regulations
Jurisdiction Determination

-

Jurisdictions Jurisdictions
shortlisted . reviewed
Desk Research, Comment Review,

Expert Asks, Interest Areas:

~ Policy link of soil class & land law

Productivity plus other factors
Update frequency

Plantation history
‘ Initial Review
:A ~ California

-

-
-
-

_—

Multiple programs & digital
update

Maryland

\ -

B

Former plantation landscape with

similar farm size and amount
k =~ New York

-

Exploring soil health and carbon
i

Also shortlisted: Puerto Rico, Australia
assessments

\
|
|

The process of conducting the best practices research that led to this report involved several steps and
considerations:

Identification of Key Areas of InteresPublicly available documents, reports, policies, and regulati@re

reviewed to identifysome key areas of interest in each jurisdiction, such as digitization of classification
systems, use of multiple systems, andd=velopment of regulatory and classification systems.

Compilation of Findings:Findings from each jurisdiction were compiled, including relationships of
classification systems to land use policy and selected attendant policies and regulations.

Identification of Best PracticeBased on the research findings, best practices with implicationsfos | A ~ A U &
agricultural land classification and regulation were highlighted.
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Findings and Report Structure

Best Practices Findings

Base the soil classification system on regularly updated data

California Stack tools to serve multiple purposes

Make data and maps available and accessible in digitized format

Maryland Integrate soil classification systems into existing state land
protection funding programming

Partner with a university or similar institution to establish regular
soil classification system updates.

Provide sustained funding to support regular soil classification
New York system updates

Use Agricultural Land Classification as an input for other tools,
not a replacement

Carefully select the crops used in productivity analysis

{AYAE NI G2 1ol A~AZ SIOK 27F {KBlael pragiahd ai tReAstté andl goanty 2 LIS NI
levels. The effort is nointended as a census of agricultural programs or regulations. The preliminary research
identified some key areas of interest in each jurisdiction: in California, the digitization of thatibngd Storie Index

is highlighted as a method to efficientitégrate annually updated soils data from the USDA into a single system; in

al NBEflyRT (GKS ! ANAROdz (GdzNI f [FYyR t NBaAaSNBIFGA2y t NRBINF YQA
and Land Evaluation and Site Assessment (LESA) approaches évdhgition of lands for protection offer means

to explore how multiple systems can articulate with one another; in New York, the complex of land evaluation,
classification, and valuation demonstrates the manifold benefits efle@eeloping regulatory and assification
aeaidasSvyaoe /2ttSO0GA@Ster (KSaS 2dz2NAaRAOGA2Zya 2FFSNJ ydzy$S
classification and regulation. Within each jurisdiction section below is an explanation of the classification system(s),
selected atendant policy and regulations, and best practices findings with implications noted for the islands.

l. CALIFORNIA

Excerpt 01933 soil map of Contra Costa County, CA. USDA Bureau of Chemistry and Soils
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Soil Classification for Land Use Decisions

California has long been at the forefront of efforts to preserve its valuable agricultural lands in the face of rapid
urbanization and development pressures. This section examines the key programs, policies, and tools the state has
implemented to identify assess, and protect its most productive farmlands. From the landmark Williamson Act to
the Farmland Mapping and Monitoring Program, California has developed an extensive framework to balance the
needs of agricultural production and land conservation. Uatiending the history, mechanics, and applications of
these agricultural preservation initiatives is crucial for informing land use decisions and ensuring tterdong
viability of California’s vital farming sector.

Williamson Act & Agricultural Preserves

{AYAEFNI G2 11 61A~AZ daNBlLyYy SELIyaAazy | yR adodaNbly RS@St
land in postWorld War Il California. In response the California Land Conservation Act, better known as the
Williamson Act, was established1965 (Onsted, 2010). The Williamson Act enabled counties to enter into contracts

with owners of both farmland and opespace land and provide property tax relief, often known as a differential
assessment, to those parties in exchange for minimunyddr non-development agreements. Counties can also

establish Farmland Security Zones, an enhanced version of Agriculture preserves witfear 2Qitomatically

renewing contract, that offer an additional 35% reduction in taxable value.

The Williamson Act provides significant property tax reductions for agricultural landowners, ranging from 20% to
75% annually. Many counties provide Williamson Act calculators to assess the financial benefits of entering into a
contract. Properties underthe Williamson Act are assessed at the lowest of either their a) fair market value, b)
factored base year value, or ¢) a specific Williamson Act value. The Williamson Act Value is calculated by subtracting
3% (for management and insurance) from the grossonme and then dividing by a capitalization rate. The
capitalization rate is composed of a yield rate based on the-year average of lonterm Treasury bond yields, an

added risk component, and an additional 1% for property taxes. For properties logdted a Farmland Security

Zone, the calculation under the Williamson Act is applied, ensuring the property is assessed at either 65% of the base
year value or 65% of the Williamson Act value, whichever is lower. For many decades annual payments were made
by the State of California to local governments to help offset the property tax revenue losses resulting from the
Williamson Act, a practice known as subvention.

Only areas within an Agricultural Preserve, more commonly known as an agricultural district, are eligible for
Williamson Act funding. An Agricultural Preserve delineates an area wherein a city or county agrees to contracts
with landowners to maintain thehd for agricultural or open space use, established by the local board of supervisors

or city council (Government Cod&RTICLE 2.5. Agricultural Preserves [51Z8[P39). Preserves are subject to
specific rules set forth in their establishing resolution to ensure their intended use is preserved. For land to be
designated as an agricultural preserve, it must encompass at least 100 acres, though this can be achieved by
combining two or more contiguous parcels or parcels under common ownership. Smaller preserves can be
authorized by a board or council if the nature of the agricultural operations in the area warrants smaller units and
aligns with the General Plan.

Furthermore, to enter a Williamson Act contract, a parcel must be a minimum of either 10 acres of prime agricultural
land, or 40 acres of neprime or open space land. For the purpose of county establishment of an Agriculture
Preserve, prime farmland is fieed as any of the following (Government C@deTICLE 1. General Provisions 51201

1. All land that qualifies for rating as class | or class Il in the Natural Resource Conservation Service land use
capability classifications.

2. Land which qualifies for rating 80 through 100 in the Storie Index Rating.
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3. Land which supports livestock used for the production of food and fiber and which has an annual carrying
capacity equivalent to at least one animal unit per acre as defined by the United States Department of
Agriculture.

4. Land planted with fruitor nut-bearing trees, vines, bushes, or crops which have a nonbearing period of less
than five years and which will normally return during the commercial bearing period on an annual basis
from the production of unprocessed agriaufal plant production not less than two hundred dollars ($200)
per acre.

Overall, in this differential tax system, the Williamson Act only applies the Land Capability Classification and Storie
Index rating systems in defining prime farmland. However, the broad parameters to qualify as prime farmland aligns
with the statutory irtent of the Williamson Act to conserve agricultural lands.

Thus minimal commercial agricultural activity is sufficient to redress any deficiencies in land ratings in the pursuit of
participating in preservation and tax relief contracts.

California Environmental Quality Act Land Protection & LESA

In 1970 the California Environmental Quality Act (CEQA) was passed in response to the National Environmental Policy

1 Ol®d /9v! SadGlrofAaKSR adrdisS LkRtAde G2 aONBFGS FYyR YIF A
productive harmony to fulfilii KS &2 O0AFf |yR S02y2YAO NBIldZANBYSyiGa 2F L
mandates that state and local agencies must identify and assess the significant environmental consequences of
planned projects, as well as implement all practicable mitigatioategies to address those impacts. Among the

impacts considered is the conversion of agricultural land, defined as prime farmland, farmland of statewide
importance, or unique farmland, as determined by the United States Department of Agriculture (USBA) Lan
Inventory and Monitoring (LIM) criteria modified for CaliforniRulblic Resource Code § 21060.1. AGRICULTURAL

LAND.

In 1990, the California Department of Conservation launched a study to examine the effects of agricultural land
conversion, prompted by concerns raised in the 1987 California Soil Conservation Plan. This study revealed a gap in
CEQA regarding specific gelides for assessing the impact of farmland conversion, leading to inadequate
environmental impact analyses for many projects. In response, and pursuant to a 1993 legislative act, the California
Land Evaluation and Site Assessment (LESA) Model was @elvblofhe California Department of Conservation in
concert with amending CEQA Guidelines (California Department of Conservation, 1997). This aimed to provide a
systematic methodology for evaluating agricultural land conversion impacts in environmengatseensuring such

effects are quantitatively and consistently considered.

When assessing the significance of environmental effects on agricultural resourceagtrades have the option

to use the LESA model as a guideline for evaluating the impact on agriculture and farmland. Impact assessments
specifically consider if the project would convert Prime Farmland, Unique Farmland, or Farmland of Statewide
Importance,as identified by the Farmland Mapping and Monitoring Program (FMPP), intagricultural use, as

well as whether the project would conflict with existing zoning designated for agricultural use or a Williamson Act
contract (California Department of Comgation, 2023).

I TEAF2NYALFQa [ 9! Y2RSf A& RSaA3aySR (G2 ljdzZ yiAdl dA@SH
environmental impacts of converting agricultural land, ensuring they are thoroughly evaluated during the
environmental review process (Public Resosr€&onde Section 21095). Like all LESA assessments, various Land
Evaluation (LE) and Site Assessment (SA) factors are each rated, weighted, and aggregated into a singular numerical
score for the project. This score then serves as the foundation for detergitiie potential environmental

significance of a project: Potentially Significant Impact, Less Than Significant with Mitigation, Less Than Significant
Impact, or No Impact.
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Factors are project size, Water Resources Availability, Surrounding Agricultural Land, and Surrounding Protected
Resource Land (CalifoanDepartment of Conservation, 1997).

Farmland Mapping and Monitoring Program

The Farmland Mapping and Monitoring Program (FMMP& nonregulatory initiative within the California
Department of Conservation, was established in 1982 to continue the Important Farmland mapping efforts begun in
1975 by the USDA Natural Resources Conservation Service (NRCS), formerly known atieeailiGh Service

(SCS). The NRCS aimed to produce agricultural resource maps based on soil quality and land use across the nation.
As part of this nationwide mapping effort, the NRCS developed the bardtbry and Monitoring (LIM) criteria,

which classified land suitability for agricultural production based on both the physical and chemical characteristics

of soils and specified land use characteristics. The FMMP's Important Farmland Maps are denivBdREES soil

survey maps using the LIM criteria (California Department of Conservation, 2004).

The FMMP's main deliverables include:
Important Farmland Maps
Land Use Conversion Statistics

GIS Data

Biennial Farmland Conversion Report

a rc 0D PE

Tracking of Land Committed to Naigricultural Uses

The FMMP prepares, maintains, and keeps current Important Farmland Series Maps and an automated map and
database system to record and report changes in agricultural land use biennially. Searchable online maps, reports,
statistics, interactive Important Farland maps, geodatabases, shapefiles, and portals to report changes to use and
related real estate reporting are available for 51 counties.

The program utilizes soil survey data from the USDA NRCS and current land use information from aerial imagery and
field reconnaissance to categorize land into several Important Farmland categories: Prime Farmland, Farmland of
Statewide Importance, UniqueaFfmland, Farmland of Local Importance, and Grazing Land. Prime Farmland,
Farmland of Statewide Importance, and Unique Farmland must have been cropped within four years prior to the
mapping date to qualify. The layering of data allows for land classifictitad includes social and other factors, with

land quality and irrigation status underpinning the classification.

The criteria for each farmland category are based on factors like soil quality, growing season, moisture supply, and
current/historical agricultural use. For example, Prime Farmland must have the best combination of physical and
chemical features to sustailongterm agricultural production. It is important to note that in California, the term
'Prime' has two meanings when rating agricultural land. In California, the term 'Prime' has two distinct applications
in the context of agricultural land. The FMMPRésponsible for identifying and mapping 'Prime Farmland' based on

soil characteristics and land use. In contrast, under the state's Williamson Act, landowners can enroll their property
as 'Prime Agricultural Land' if it meets specific economic or proolucgquirements, regardless of whether it is
classified as 'Prime Farmland' by the FMMP.

The FMMP maps important farmland at a minimum mapping unit of 10 acres, incorporating smaller parcels into the
surrounding classifications. This helps ensure the maps accurately reflect the USDA's digital soil survey data.

For environmental review under CEQA, five categefirgne Farmland, Farmland of Statewide Importance, Unique

Farmland, Farmland of Local Importance, and Grazing Lawé considered protected "agricultural land" in
California (Public Resources Codeti&r21060.1). The FMMP initiated in 1984 covering 38 counties, now maps

74



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

50.6 million acres across 51 counties as of 2024. FMMP data reveals over 1.2 million acres of irrigated farmland lost
since 1984, including more than 800,000 acres of Prime Farmland, primarily due to urbanization and especially in
Southern California couigs (California Department of Conservation, 2024). In essence, FMMP's soil quality and land
use-based classification and conversion tracking is California's primary tool for identifying and regulating important
farmland resources.

Cropland Index Model & Revised Storie Index

The California Energy Commission (CE@)land Index Model (CIM$ a suitability model that evaluates the relative
importance of lands used for crop production in California. Its main function is to provide a numerically weighted
index indicating the significance of croplands at a given location. This model is tisedClEC Land Use Screens for
solar technology, where areas of high implication are excluded (California EDemgyissionn.d.).

The model incorporates several data components:

CaliforniaRevised Storie Index (RSIA soil rating based on properties governing a soil's potential for
cultivated agriculture

Electrical Conductivity (EC): A measure of watduble salt concentration in soils

Sodium Adsorption Ratio (SAR): The amount of sodium relative to calcium and magnesium in the water
extract from saturated soil paste

California Important Farmland data: Statistical data analyzing impacts on agricultural resources, including
Prime Farmland, Farmland of Statewide Importance, and Unique Farmland

California Statewide Crop Mapping: Used to define the model's domain of analysis
The CIM relies on a few key data sources to evaluate the importance of croplands in California. These data sources include:

Gridded Soil Survey Geographic (QSSURGO) Database: Provided by the USDA NRCS, this database contains
information about soil properties collected by the National Cooperative Soil Survey over the course of a century. The
gSSURGO database is used to obtain the RSI, EC and SAR.

California Important Farmland: The FMMP, maintained by the California Department of Conservation, provides
statistical data on Prime Farmland, Unique Farmland, and Farmland of Statewide Importance. This data is used to
analyze impacts on California's agftaral resources and is updated every two years using a combination of
computer mapping systems, aerial imagery, public review, and field reconnaissance.

California Statewide Crop Mapping (2019): Developed by the California Department of Water Resources, the 2019
California Statewide Crop Mapping dataset provides an overview of the spatial distribution of crops throughout the
state. The footprint of this daset is used as part of the mask for the CEC Cropland Index Model's domain of analysis,
ensuring that the model focuses on areas relevant to agricultural production.

Each input layer is transformed onto a common scale and weighted according to its relative importance. This process
ensures that the various data sources are standardized and can be effectively combined to generate a single, cohesive
output. The final redtiis a singlegridded map that indicates areas of high and low implication for croplands.

I TEATF2NYALFI QA w{L ¢l a RSOSt2LISR Ay wHwHnnp FNRBY GKS mpry O
draws soil data from the National Soil Information System (NASIS), the database NRCS uses to generate SSURGO
data products, in part to addss the subjectivity and inconsistencies inherent to the traditional hgewerated Sl

N} GAy3a ohQDSSy SiG tftdX wnnyod ¢KS RAIAGEE w{L Y2RSt dz
factors at scale. When new data SSURGO becomealdgdiirough the Annual Soils Refresh (ASR), the RSI model

can easily be reun to provide updated outputs. The Revised Storie Index plays a crucial role in CIM by providing a
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foundational assessment of soil's agricultural potential. This index assesses soils on several factors, such as profile
development, surface texture, slope, and manageable characteristics like fertility and drainage. Each factor is scored
from O to 100 pecent, and the scores are multiplied to derive an overall soil productivity rating. The RSI directly
influences the evaluation of land suitability for cropping by indicating the inherent agricultural value of the soil.

The CIM assesses the relative importance of croplands across California by integrating soil properties, farmland
designations, and current crop distribution. This allows for an accurate evaluation of the potential implications of
solar energy developmentro agricultural resources. However, the CIM has limitations. It does not include
information for grazing lands or rangelands and is only applied to solar technology in the CEC Land Use Screens. The
classified version of the model partitions the output imigh and low implication areas, which may not capture the

full spectrum of cropland suitability. The CEC makes the CIM output map publicly available in an open data GIS
platform, serving as a valuable resource for decisimakers and planners to identifyreas where solar energy
development may significantly impact agricultural resources and to make informed land use decisions.

Policy and Regulation

The California Land Conservation Act, better known as the Williamson Act, was established in $86foridb1200
of the California Government Code.

UnderPublic Resource Code § 21060.1. AGRICULTURALAEMWmMandates the identification and assessment of
the environmental consequences of planned projects, including the conversion of agricultural land.

In light of findings that environmental impacts of farmland conversion were not being adequately assessed,
California also passed a CEQA amendm&etction 2109p that allows for the development of an optional
methodology for lead agencies to quantitatively and consistently evaluate the significant environmental effects of
agricultural land conversions during the environmental review process. This amendmentcaimprove the
systematic consideration of agricultural land conversion effects under CEQA.

Pursuant to the California Environmental Quality Act (CEQA) and in accordanc8owvigimment Code Section
65570 FMMP is mandated to report biennially on the conversion of farmland and grazing land and to provide maps
and data to local government and the public.

Subdivision (f) of Section 65560the Government Code requires FMMP to prepare, update, and maintain Important
Farmland Series Maps (Maps) and prepare and maintain an automated map and database system to record and
report changes in the use of agricultural lands every two years onrawabered calendar years. In preparing Maps,

the Department considers all information collected or received on the amount of land converted to or from
agricultural use, and between agricultural categories.

FMMP also reviews potential environmental effects of use of 'agricultural lands' Guidic Resources Code Section
21060.1 and changes in land use as required for FMMP's biennial farmland conversion report.

Caat y26 dzaSa bw/{Q RAIAGHE &2Af RIGE 6{{!wDho (2 O2YL

The Department shares changes to Maps with counties, which have 90 days to request corrections of discrepancies
or errors in the classification of agricultural lands on the maps. The Department makes corrections of discrepancies
or errors requested by coties, as required by statute (s€&ov. Code, 8 65570, subd.)(cJorrections need to be
supported with evidence of land use or irrigation status.

Although the Department will always accept and independently consider all information regarding land use and
conversion from any source, the Department will not discuss Map designettianges with nostounty parties
whose interest it is to seek changes to the Maps.
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Best Practices

Base the soil classification system on regularly updated data

Basing a soil classification system on regularly updated data ensures accuracy, consistency, adaptability, efficiency,
and informed decisiommaking. By utilizing the most current data available through the Annual Soils Refresh (ASR),
the Revised Storie lea (RSI) maintains the accuracy and relevance of the classification system over time. The use
of digital SSURGO data allows for rapid, reproducible, and consistent computation of soil factors at scale, minimizing
subjectivity and inconsistencies. Considteipdates enable the RSI to capture changes in soil properties and
characteristics, ensuring the system remains relevant and reflective of current conditions. The efficiency and
scalability of the RSl model streamlines the process of maintaining-todgte soil classification system, providing
decisionmakers with the most accurate and current information about soil suitability for cropping, and thus enabling
informed land use planning and management decisions that optimize agricultural productivisyistaghability.
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to update. Digitizing the system and utilizing data tied to ASR would streamline maintenance and provide-decision
makers with currentnformation for informed land use planning. However, while regularly updated data enhances

the accuracy and relevance of a soil classification system, it is important to clarify that such updates do not imply

that detailed, continuous changes in soil chaeaistics are essential for the system to be legitimate or functional.
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primary value in updating the system lies in reflecting clsng land management practices, environmental

conditions, and advances in technolagsather than frequent recalculations of soil properties.

Voluntary participation in an agricultural preserve

Voluntary participation in agricultural preserves, as exemplified by the Williamson Act in California, is a best practice
that allows landowners to make informed decisions about the {@mm use of their property, balancing their
financial interests withthe broader goal of preserving agricultural land. By entering into contracts with local
governments, landowners receive property tax relief in exchange for committing to maintain their land in
agriculture. This approach encourages active engagement inepnation efforts, supports the viability of
agricultural operations, and can be tailored to local conditions and priorities.
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more top-down approach. The State Land Use District for agriculture is a statewide zoning system that designates

land for agricultural useregardless of landowner preferences or the specific characteristics of the land. Similarly,

the IAL program aims to identify and protect highality agricultural lands but has faced challenges in
implementation due to its reliance on stated initiatives and limited incentives for landowner participation. While

these programs have similar goals, their 4@wvn approach may limit their effectiveness in comparison to the

voluntary, incentivebased model of the Williamson Act, which has helped to proterd6 million acres of

agricultural and open space land in California since its inception in 1965.

Nonregulatory FMPP type program to compile data used by departments for regulatory and other activities

A nonregulatory program like the Farmland Mapping and Monitoring Program (FMMP) in California, which compiles
data used by various departments for regulatory and other activities, is a best practice that provides a consistent,
standardized, and regularlypdated source of information on agricultural land resources across the state. By
combining soil survey data from the NRCS with current land use information from aerial imagery and field
reconnaissance, the FMMP creates a thorough and accurate pictureeo$ttite's agricultural landscape. The
program's nonregulatory nature encourages collaboration and -g@atxing among different agencies and
stakeholders, reducing duplication of efforts and promoting efficiency in data collection and analysis.
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trends, as evidenced by the limited scope of the Statewide Agricultural Land Use Baseline (SALUB) studies in 2015
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and 2020, highlights the challenges of not having a program like the FMMP. Without a consistent and frequently
updated source of agricultural land use data, decistoh { SN&E Ay | F g+ A~ A Yl & &adNdAa3ts
about land use planning, resouraocation, and policy development. Furthermore, the absence of regular tracking
of agricultural irrigation extents and cropland loss makes it difficult to assess the state of the agricultural sector,
identify trends over time, and develop targeted poliiand programs to support farmers, conserve agricultural
resources, and ensure the lotgrm viability of the agricultural industry. Relatedly, the ongoing subdivision of
agricultural lands, including through condominium property regimes and other methsdsccurring without
sufficient information or effective regulatory oversight. This lack of control is negatively impacting the affordability
and availability of land for agricultural production, contributing to the decline of agricultural businessesdaicthg

the profitability of those still operating. Unlike the reclassification of agricultural lands for urban development, these
partitions are happening with significantly less scrutiny and evaluation of their impact.

Stack tools to serve multiple purposes.

The Cropland Index Model (CIM) developed by the California Energy Commission is a powerful tool that integrates
multiple data sources, including the Revised Storie Index (RSI) and the Farmland Mapping and Monitoring Program
(FMMP) products, to assess thdtability of land for agricultural purposes. The RSI provides a detailed assessment
of soil agricultural potential, while the FMMP contributes vital data on the distribution and characteristics of
farmland in California.
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agricultural lands for various purposes, such as energy projects, golf courses, or other developments. While the LSB
system provides a basis for land use decisimking, it lacks the focus that CIM offers the energy industry. The CIM's

stacking approachx@mplifies the value of scaffolding classification tools and evaluation programs to develop novel

and targeted analyses to govern land uses in agricultural areas.

Make data and maps available and accessible in digitized format.

The FMMP is a current, digitized inventory of agricultural resources across the state. The data enables planning and
decisionmaking by various stakeholders. Similarly CIM is made readily available by the CEC.

Updating LSB so that outdated irrigation and yield data are not being used to make land use decisions today is an
important first step; digitizing data and maps can make information accessible to more parties, and increase
transparency of system ratings.

Technology and Regulation should develop together towards targeted applications.

Developing technology and regulation in tandem towards targeted applications is a best practice that ensures the
effective and responsible use of innovative tools and data sources. The Cropland Index Model (CIM) in California
exemplifies this approach bytegrating advanced technological tools with regulatory frameworks designed to
support informed decisioimaking and sustainable agricultural practices. By aligning technological advancements
with regulatory objectives, the CIM enables daltéven decisionshat optimize land use, promote conservation, and
support the longterm viability of the agricultural sector.

In contrast, when technology and regulation develop independently or without clear targeted applications, as seen
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missed opportunities for féective resource management. To foster the effective development of technology and
regulation towards targeted applications, policymakers and stakeholders should prioritize collaborative
partnerships, iterative design and adaptation, transparent commuitioaand ongoing monitoring and evaluation

to optimize performance and outcomes.
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Excerpt 0fl922 soil map of Garret County, MD, USDA Bureau of Soils
Soil Classification for Land Use Decisions

The Maryland Agricultural Land Preservation Program (MALPP) is a comprehensive afatatalli approach to
protecting the state's valuable agricultural resources. Administered by the Maryland Agricultural Land Preservation
Foundation (MALPF), the prograsambines various tools and strategies to incentivize farmland preservation and
support the longterm viability of the agricultural sector. This section will explore the key components of MALPP,
including the easement acquisition process, the use of tmel I[Evaluation and Site Assessment (LESA) system and
the USDA Land Capability Classification (LCC) to prioritize land for protection, the role of Agricultural Preservation
Districts, and the interaction of complementary programs such as the Agriculturaddessment, Transfer Taxes,

and Certification of Local Agricultural Land Preservation Programs. Additionally, we will delve into the methods used
to determine easement values, agricultural values, and the application of the Soil Productivity Indegontthe

of the state's farmland preservation efforts.

Maryland Agricultural Land Preservation Program

The Maryland Agricultural Land Preservation Program (MALPP), overseen by the Maryland Agricultural Land
Preservation Foundation (MALPF), is a leading model for protecting agricultural land in the United States. Established
in 1977, the program's primary gbis to preserve sufficient farmland to support current and future food and fiber
production needs for Maryland residents. This is achieved through the Purchase of Agricultural Conservation
Easements (PACE) that prevent the conversion of farmland intdergsl, commercial, or industrial sites. The
MALPF is managed by a thirteerember Board of Trustees, which includes fowoéficio members and nine at

large members appointed by the Governor. At least sixamge members are farmers, ensuring strong
representation of the agricultural community's interests.

To be eligible for the MALPP easement acquisition program, properties must meet several criteria, including (MALPP,
2008):

Size- Minimum size of 50 contiguous acres (with some exceptions for smaller, highly productive properties)

Productivity- At least 50% of the land classified as USDA Land Capability Class I, II, or 11l soils or Woodland Group 1
or 2 soils

Location- Location outside of 1§ear water and sewer service area plans (with exceptions for extraordinarily
productive land)
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Conservation PlansApproved soil conservation, water quality, and forest stewardship plans

Commitment- Commitment from the landowner not to subdivide or develop the property while the application is
pending

Local Criteriaz Counties may impose additional or mos&ringent criteria beyond the state requirements and
prioritize applicants using their own ranking systems approved under State guidelines.

Section 2510 of the Maryland Agriculture Code outlines the process for the sale of agricultural land preservation
easements to the MALPF. MALPF determines the maximum number of applications it will accept from each county
per offer cycle. MALPF ranks applications apgroves offers to buy easements within the allotted funds for each
county. Upon approval, the landowner is presented with an offer specifying the terms of the purchase.

MALPF ranks applications based on criteria such as the ratio of the asking price to the appraised value, soil
productivity, contribution to agricultural markets, and local government recommendati@BMAR Section
15.15.01.20. Applications are assigned a ratio that is the proportion obtained by dividing the asking price for the
agricultural easement by the State's appraised easement value. This ratio is used to categorize and prioritize the
applications for MALPF to purchaagricultural easements.

For applications with an asking price to appraised value ratio of 1.0 or lower, MALPF ranks them solely based on this
ratio, with ties broken by factors like soil productivity (LCC), development pressure, and parcel size. For applications
with ratios abovel.0, a pointbased priority formula is used, with points assigned for soil capability, size of the
preservation area and district, development threat, proximity to sewer service and suburban areas, and the priority
recommendation of the local government.

MALPF can only approve applications that have received local governing body approval, typically from a county.
MALPF has established a Land Evaluation and Site Assessment (LESA) based system for counties to rank easement
applications. Counties must uselatist the MALPF LESA standards but can also include additional considerations,
such as whether the property is owneperated. Counties may adjust their ranking systems over time to improve

the quality of applications forwarded to MALPF and better reftdwnging priorities and development pressures.

The MALPF Board approves these county ranking systems. Easement applications are submitted to the county, which
uses its MALRE&pproved LESA ranking system to prioritize the applications. The higiistd applications are

then submitted to MALPF for easement consideration.

MALPP and similar efforts have been incredibly successful in protecting private agricultural lands. For comparison,
in 2009, MALPP protected over 20% of Maryland private agricultural lands, while the California Farmland
Conservancy Program (CFCP) and edlaCalifornidbased efforts were successful in protecting about 0.38%
Cali-fornia private agricultural lands during the same period (Onstead 2010).

Land Evaluation and Site Assessment (LESA) & USDA Land Capability Classification (LCC) Systems

The MALPF uses thend Evaluation and Site Assessment (LE$#8em, adapted for Maryland by the United States
Department of Agriculture, to assess farmland for conservation. The LESA system combines a Land Evaluation (LE)
score based on soil characteristics with a Site Assessment (SA) score-sifilnf@ttors tlat affect the site's
importance for agriculture and to identify farms at greatest risk of conversion. Together the LESA system provides a
structured, objective approach for ranking properties for easement acquisition.

The Land Evaluation (LE) component assesses the inherent productivity of farmland soils based on sall
characteristics. It accounts for up to 80 points of the total LESA score. The LE rating is determined by evaluating each
soil mapping unit on the parcebif two factors: soil productivity and Land Capability Classification. Soil productivity,
worth up to 40 points, is measured by comparing the corn yield or forest site index of each soil to the highest in the
county. The land capability classification, algarth up to 40 points, rates soils from Class | to VII based on their
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suitability for cultivation, with points awarded on a descending scale. The individual soil scores are calculated,
weighted by acreage, and combined to determine the overall LE score for the parcel.

The Site Assessment (SA) component evaluatesoibfactors affecting a site's agricultural importance. It considers three

main categories: Farm Quality and Potential, Priority Preservation Area Status, and Development Pressure and Potential.
Each categy includes several specific indicators, some required and others optional, that counties can adapt to their local
priorities. Farm Quality and Potential measures factors like farm size, production levels, conservation practices, and
ownership. Priority Ryservation Area Status assesses the site's protection from development based on surrounding land
uses, zoning, and preservation plans. Development Pressure and Potential gauges the risk of the site being converted to
nonagricultural use by looking at roatcess, allowable lot density, environmental constraints, and local development
trends. Counties are allowed to include, with MALPF approval, factors such as location in a formal Priority Preservation
Area, discount bidding, participation in the Criti€atrms program, and eligibility for federal funding, though these are not
explicitly listed in the ranking criteria. The SA score combines the weighted scores from these indicators to rank the site's
overall agricultural significance and vulnerability.

LE and SA scores are totaled and used to rank properties. The highest possible LE score is 80 points. LESA offers a
structured, objective approach to assessing farmland for conservation, combining land evaluation based on sail
characteristics with site asssment of other agricultural attributes.

The MALPF also uses the USBAd Capability Classification (L&Gg3tem as a key criterion in application eligibility,
easement prioritization and determining agricultural value. The LCC system classifies soils into eight-&gses (I
based on their suitability for agricultural production, with Clad¥ koils cosidered suitable for cultivation.
Properties must have at least 50% Clal$kdoils or Woodland Groups | and Il to be eligible for the MALPF program,
and higher priority is given to propées with a higher percentage of Clagh foils ec. 15.15.01.20. Determination

by Foundation of Applications To Be AppronedCC is also used in the determination of soil productivity in
calculating agricultural value for easement pricing.

Agricultural Preservation Districts

When the MALPF was established in 1977, farmers were required to be part of Agricultural Preservation Districts to
be eligible to sell easements, allowing counties to direct where easements were purchased (MALPP, 2015).
Agricultural Preservation Districtgere established voluntarily by farmers who petition the county government to
have their land designated as a district for a minimum of 5 yeayd 6.01.03 Agricultural Preservation Distrigts

District eligibility required that a parcel be at least 100 acres, have soils in LCC classes |, II, or 1ll, and beexttively u
for agriculture (Nielsen, 1979). This system created aaprroved pool of lands for easement sales. However, by
2007, themandate for farms to be within these districts for easement sales was removed, and the state ceased
accepting new districts in 2008, leading to the termination of all skewel MALPF districts by 2012.

Despite the discontinuation of stadevel Agricultural Preservation Districts, counties retain the option to implement
their own district requirements to regulate easement sales. Initially, these districts served as valuable planning tools
for counties, @signating eligible areas for easement acquisition and helping to focus preservation efforts. Over time,
however, their utility was questioned, and they were viewed more as an impediment to farmland preservation.
Nonetheless, they played an important ratethe early years of MALPF by providing counties with a mechanism to
influence the location and extent of farmland preservation.

Agricultural Use Assessment, Transfer Taxes, and Certification of Local Agricultural Land Preservation
Programs

Maryland employs several other interconnected programs to preserve agricultural land, including the Agricultural
Use Tax Assessment, Agricultural Transfer Tax, and Certification of Local Agricultural Land Preservation Programs.
These programs work in comjction with the Maryland Agricultural Land Preservation Foundation (MALPF) to
incentivize landowners to keep their land in agricultural use and encourage local governments to develop effective
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farmland preservation strategies. The determining factors for these programs are the actual current and planned
future use of the land, rather than ratings from land and soil classification systems.

The Agricultural Use Tax Assessment, a form of differential assessment, allows eligible farmland to be assessed based
on its current agricultural use value rather than its full market value, resulting in lower property taxes for landowners
(Section 809 - Assessing of Farm or Agricultural Use Datidhe land is later removed from agricultural use and
transferred, the Agricultural Transfer Tax is imposed, with rates ranging from 3% to 5% based on the assessed use
and size of the landSubtitle 3- Agricultural Land Transfer T)asRevenue from this tax is distributed to various
entities, including the MALPF and local agricultural land preservation programs. Exemptions are available for certain
transfers, such as thoder residential use by the owner or if the transferee agrees to continue farming the land for

at least five years.

The Certification of Local Agricultural Land Preservation Programs, administered by the MALPF, provides incentives
for counties to develop effective farmland preservation programs. Certified counties can retain 75% of the
Agricultural Transfer Tax revenumympared to only on¢hird for non-certified counties. To be certified, counties

must submit biannual reports detailing their preservation efforts and progress. This additional revenue encourages
local governments to establish and maintain active farmlaratection programs.

Determining Easement Value, Agricultural Value & Soil Productivity Index

Maryland Agriculture Code Sectiofb21 outlines the process for determining the value of an agricultural easement

to be purchased by MALPF. The maximum easement value is the lower of the asking price or the difference between
the land's fair market valuand its agricultural value. However, MALPF cannot purchase an easement for more than
75% or less than 25% of the land's fair market value, with an exception if the owner's asking price is less than 25%
of the fair market value.

COMAR Section 15.15.02.05 explains the formula for calculating the agricultural value of land for landowners
applying to sell an easement. The formula assesses farm productivity to estimate the capitalized value of renting the
farm, based on the premise @ cash rents reflect agricultural value. Key factors influencingtrantd thus
agricultural value include soil types and farm location.

Soil productivity, indicated by &oil Productivity Indexdirectly correlates with rent: higher natural productivity

leads to higher rents. Location also affects rent, with farms closer to Baltimore and Washington (up to 100 miles)
commanding higher rents. The formula developed from these observations, ReBt+=(160 X productivity index)

+ (0.11 X average distance from Baltimore and Washington, up to 100 miles), captures how these factors influence
rent. However, it applies only when estimated rente above $25 per acre, setting this as the minimum rent value

for determining agricultural value according to Maryland regulations.

COMAR 15.15.02.07 establishes 8wl Productivity Indexa numerical scale that reflects the relative agricultural
productivity of different soil classes. This index is a critical component used by the MALPF in determining the
agricultural value of land for the purposes of the state's farmland preservatiograno

The Soil Productivity Index is a numerical scale that expresses the relative productivity of different soil classes for
agricultural purposes.
The approach assigns the Soil Productivity Index values to Land Capability Classes (termed soiMilasses) |

Class | soils: 1.00 (highest productivity)

Class Il soils: 0.72 (28% less than Class I)

Class lll and IV soils: 0.50 (50% less than Class I)

Class V and VI soils: 0.18 (82% less than Class I)
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These Soil Productivity Index values are based on the USDA Land Capability Classification (LCC) of each soil group to
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and the University of Mafgnd's Agricultural Resource Economics Department.

Policy and Regulation

The Maryland Agricultural Land Preservation Foundation is governed by the Agriculture Artieb§)188315 of
the Annotated Code of Maryland and COMAR 15.151(6115.03 gourcs.

COMAR Sectioh5.15.01.03utlines the conditions and procedures for establishment of Agricultural Preservation
Districts.

COMAR Sectioft5.15.02.02explains the formula for calculating the agricultural value of land for landowners
applying to sell an easement.

COMAR Sectiorl5.15.02.07 establishes the Soil Productivity Index, which reflects the relative agricultural
productivity of different soil classes.

COMAR Sectiolb.15.01.20egulates the determination of applications to be approved by MALPF.

Section 8209- Assessing of Farm or Agricultural Use Lauitines the valuation and assessment of property taxes
for agricultural and farm lands.

Subtitle 3- Agricultural Land Transfer Tgaverns the Agricultural Transfer Tax for occurrences when land is removed
from agricultural use and transferred to use for other purposes.

Maryland Agriculture Codé&ection 2510 outlines the process for the sale of agricultural land preservation
easements to MALPF.

Maryland Agriculture Cod8ection 2511 outlines the process for determining the value of an agricultural easement
to be purchased by MALPF.

Best Practices

Establish a state program focused exclusively on the purchase of agricultural conservation easements.

A state program dedicated to the purchase of agricultural conservation easements, like the Maryland Agricultural
Land Preservation Program (MALPP), is considered a best practice for several reasons. First, it provides a focused,
targeted approach to preseing agricultural land, with specific criteria and a dedicated funding source. This allows

for a more effective and efficient use of resources compared to a broader,-pusftiose conservation program.
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lands with exceptional aesthetic, cultural, archaeological, and ecological value, as well as agricultural lands. While

the LLCP does give soméopity to "unique and productive agricultural lands," this is just one of six criteria used to

evaluate potential acquisitions. The other criteria, such as protecting threatened or endangered species, cultural

sites, and lands in imminent danger of devetggnt, may take precedence over agricultural considerations. As a

result, the LLCP has not been as effective as MALPP in preserving a critical mass of agricultural land and supporting

the longterm viability of farming.
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Involve local governments and farmers in purchase of conservation easement programming.

Involving these parties in PACE programs is a best practice because it ensures that the program is tailored to the
specific needs and circumstances of each agricultural region. Local governments have a deep understanding of the
land use patterns, developmeépressures, and economic conditions in their area, and can provide valuable input on
which lands should be prioritized for protection. Farmers, as the primary stewards of agricultural land, have intimate
knowledge of the challenges and opportunities fectheir industry, and can offer insights on the types of support

and incentives that would be most effective in preserving farmland. By engaging these stakeholders in the process,
MALPP can develop a more targeted and effective approach that reflectsthee characteristics of each county
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involving county governments or the producer community, which may lead to a more diffuse easement aoguisitio
thus less effective use of limited funding resources. Without input from these key stakeholders, the LLCP may
struggle to address the specific factors driving the erosion of agricultural areas in each region of the state.

Integrate soil classification systems into existing state land protection funding programming.

Integrating soil classification systems into existing state land protection funding programs is a best practice for
several reasons. First, it provides a standardized, scibased approach to evaluating the agricultural potential of
lands being considecefor conservation. The LCC system classifies soils based on their suitability for cultivation,
taking into account factors such as soil depth, texture, drainage, and slope. By incorporating this information into
the LLCP's selection criteria, the prograan more effectively identify and prioritize the most productive and
valuable agricultural lands for protection. This can help ensure that limited conservation funds are directed towards
the lands that have the greatest potential to support lelegm agrialtural viability.

Second, integrating soil classification systems into the LLCP can help to create a more transparent and objective
process for evaluating agricultural lands. The LLCP's Form 2 Fiscal Year 2024 Property Information Worksheet allows
applicants to note if a pael is in the Agricultural Land Use District or is classified as Important Agricultural Land.
However, unlike the MALPP, the LLCP does not delineate an agricultural land size threshold or provide a definition
or scale for assessment of agricultural protikity. By adopting a standardized system like the LCC, the LLCP can
establish clear, measurable criteria for what constitutes "unique and productive agricultural lands," reducing the
potential for subjectivity or bias in the selection process. This cntbduild trust and credibility with stakeholders,
including landowners, farmers, and the public, by demonstrating that the program is using a fair and ebdsedte
approach to prioritizing lands for conservation. Incorporating soil classificatioensgshto the LLCP, similar to how

the MALPF uses the LCC and LESA systems, could help to strengthen the program's effectiveness in protecting
lF gl A~ Ada Y2ad @FtdzkotS FINROdzZ GdzNF £ NBa2dz2NOSao

Establish rules for agricultural easement purchase.

Establishing clear rules for agricultural easement purchases is a best practice that can help to ensure the
effectiveness, fairness, and transparency of farmland conservation programs. These rules should cover key aspects
of the easement acquisition procgssuch as eligibility criteria, application procedures, ranking and prioritization
methods, and the terms and conditions of the easement itself. For example, the Maryland Agricultural Land
Preservation Foundation (MALPF) has established detailed reqidagioverning easement purchases, including
minimum requirements for land size, soil quality, and location; a standardized Land Evaluation and Site Assessment
(LESA) system for ranking applications; and provisions for landowner payments, easement damdtipermitted

land uses. By codifying these rules in statute or regulation, programs like MALPF provide clarity and predictability
for landowners, local governments, and other stakeholders. This can help to encourage participation in the program,
reduce adninistrative burdens and legal challenges, and ensure that easement purchases are consistent with the
program's goals and public interest. Establishing clear rules for agricultural easement purchases also promotes
accountability and allows for better mowiting and evaluation of program outcomes over time.
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Require soil conservation plans and encourage healthy soils practices for acquired easements.

Incorporating soil conservation plans and encouraging healthy soils practices for acquired easements is a best
practice that promotes the lonterm productivity and sustainability of protected farmland. By requiring landowners

to develop and maintain curre soil conservation and water quality plans, programs like MALPP ensure that
properties are managed in a way that preserves and enhances soil health. These plans, developed in collaboration
with local Soil Conservation Districts, provide a roadmap foldmpnting best management practices, such as cover
cropping, crop rotation, and nutrient management, that can improve soil structure, fertility, and \atding
capacity. MALPP requires these plans to be updated every 10 years, or upon new ownefétip oft Y R® al NB f I
Department of Agriculture established a Healthy Soils Program which provides technical assistance and financial
incentives for conservation agriculture practices like cover cropping and conservation tillage. Regularly updating
plans albws for the incorporation of new technologies and approaches, such as those promoted through healthy
soils initiatives. By integrating soil health components into easement requirements and complementary programs,
conservation efforts can support the lottigrm viability of agriculture while contributing to broader environmental
goals, including improved water quality, air quality, and carbon sequestration.

Establish an agricultural transfer tax connected to agricultural dedications.

The Agricultural Use Assessment, Agricultural Transfer Tax, and Certification of Local Agricultural Land Preservation
Programs work together to create a comprehensive and effective approach to farmland preservation in Maryland.
By providing financial incéimes for landowners to keep their land in agricultural use and encouraging local
governments to develop and maintain robust preservation programs, these initiatives support the overarching
MALPF goals. The Agricultural Use Assessment reduces the pregrerburden on farmers, making it more
economically viable for them to continue farming. If landowners decide to convert their land tagrisultural

uses, the Agricultural Transfer Tax serves as a deterrent and generates revenue for farmland pressffeatson

The Certification Program incentivizes counties to establish strong local preservation programs by allowing them to
NBGFAY | fFNEHSNI LE2NIAZ2Y 2F GKS GNI yatSNI GFE NBOBSydzsSo |
little suppat for purchasing land intended for agricultural production. To address this, the transfer tax could be
made more effective by applying it not only to the conversion of agricultural land foagdoultural uses but also

to the subdivision of dedicatedrd. This approach may help deter land partitions that do not guarantee productive
agricultural use. Together, these programs create a Amytered approach that addresses the financial pressures
faced by farmers and the need for coordinated preservatiffares at both the state and local levels.

One of the key strengths of these programs is their focus on the actual current and planned future use of the land,
rather than relying solely on land and soil classification systems. This approach ensures that the programs are
responsive to the realorld conditions and challenges faced by farmers and local communities. By considering
factors such as the landowner's commitment to continuing agricultural activities and the county's preservation
priorities, these programs can more effectively target resosrte the areas where they will have the greatest
impact. The Certification Program, in particular, encourages local governments to take an active role in shaping their
farmland preservation strategies, allowing them to tailor their efforts to the uniquedseand characteristics of their
communities. This collaborative approach, which involves landowners, local governments, and the MALPF, is
essential for building a strong and sustainable farmland preservation system that can adapt to changing conditions
over time.
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1. NEWYORK

Excerpt 0fl913 soil map of Oneida County, NY. USDA Bureau of Soils

Soil Classification for Land Use Decisions

New York State's agricultural land classification and taxati@tem has evolved significantly since its inception,
incorporating both economic and technological advancements to better assess land productivity and value.
Historical methods like the Cornell System of Economic Land Classification laid the groundwaodefstanding

land based on economic viability and physical characteristics. Later, technological advancements like aerial
photography and digital mapping facilitated the classification of 50 some land use types in the New York State Land
Use and NaturdResources Inventory (Anderson, 1976). The shift towards an income capitalization approach in 1980
marked a significant development, allowing for a more nuanced valuation of agricultural land for taxation purposes.
This approach, supported by the New YBepartment of Agriculture and Markets and Cornell University, utilized

soil productivity assessments and economic profiles for crops, providing a flexible and fair system that encouraged
sustainable agricultural practices statewide.

Agricultural Land Classification System

New York State has a strong agricultural sector. It utilizes soil classification to evaluate and group soils according to
productivity and capability, primarily for use in land assessment and taxation. The use of soil maps for taxation
purposes are beliewkto mitigate biases and provide valid assessments of land productivity potential, and thus have
achieved wide acceptance by farmers across the state (Olson 1984).

Historically, New York approaches have often held economic factors as central in classification and analysis. The
Cornell System of Economic Land Classification, in use since at least the 1930s, was a method of dividing lands into
categories based on suditributes as morphology and performance characteristics, without the cost of detailed

and repeated farm management surveys (Conklin, 1959). Economic classification approaches like these use many of

the same factors used in other soil classifications mgtead of using economic factors as parameters along with

physical characteristics in soil suitability analyses, economic factors that relate to farming (such as relative prices of
products, cost of labor and fertilizers) are central to economic lancizssifications (Vink, 1958). The centrality of
SO2y2YAO FIOG2NB SyloftSa +ty aAyO2YS | LILINF AalFfé LISNI FIF N
thus be viewed as groupings of farm business units.

As technology developed, the Center for Aerial Photographic Studies at Cornell University established a classification
system for the New York State Land Use and Natural Resources Inventory. The system digitally stored various land
use data derived from terpreting aerial photos from 1961970, as part of New York's Land Use and Natural
Resources (LUNR) Program. This system allowed for both updating as new data arrived as well as-computer
generation of maps (Anderson, 1976).
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In 1980, New York State passed laws changing how farmland value was calculated for taxes. Instead of market value,
they started using an income capitalization approach, which reflects the land's agricultural use value (Knoblauch &
Milligan, 1981). The Nework Department of Agriculture and Markets (NYSDAGM) was tasked with developing a
land classification system in consultation with New York State College of Agriculture and Life Sciences at Cornell
University; the State Division of Equalization and Assestsmas to calculate land values for each soil group within

this system (Agricultural Land Classification System for New York, n.d.). This new approach was put into effect in
1981, using economic profiles based on crops like corn and hay.

The taxation of agricultural lands is based in part on an assessed productivity of soil map units. Yield estimates for
corn and hay from the soil survey report and Soil Conservation Service (SCS) Form 5 were converted into total
digestible nutrient (TDN)alues. This conversion was based on a recommended crop rotation and took into account
soil loss estimates. The resulting TDN yields were then categorized into mineral soil groups (MSG) using index
numbers calculated as the ratio of the maximum potentiaNTyield to the actual TDN vyield for each soil map unit,
multiplied by 100. Economic profiles for each mineral soil group, organic soil group, and woodland group are
estimated based on this yield data and expected cost of adding agricultural lime.

Agricultural value was calculated differently for higimd lowlime soils, and between upstate New York and Long
Island, and annual adjustments were made to reflect prevailing conditions and taxation budget goals. Basing the tax
structure on assessmentsabed on the productivity of soil map units allowed for flexibility and persistent potential

to improve land use, as incentives could be offered to cultivate specific crops or for attaining higher yields, and
penalties imposed if management practices weeehed unsatisfactory, for instance, in cases of severe soil erosion
(Olson 1984).

Today, NYSDAGM still administers thgricultural Land Classification Systerwhich provides the basic soils
information needed to calculate agricultural assessments for individual farms. The New York Agriculture & Markets
Law § 304A Agricultural assessment values outlines this classification system and the assessment valuation
approach. The system and its application are further outlined in the New York Codes, Rules and Regulations Chapter
IX Agricultural Districts Part 370 Land Classification System.

The land classification system currently includes ten primary MSG, with additional subgroups to accurately represent
variations in lime content. There are also four distinct groups for organic (also known as muck) soils. This system is
established througla formal rule promulgation process that involves reviewing feedback from an advisory council
on agriculture, holding public hearings, and potentially revising the system with input from county agricultural and
farmland protection boards, district soil andater conservation committees, the cooperative extension service,
other state agencies, appropriate federal agencies, municipalities, the New York State College of Agriculture and Life
Sciences at Cornell University, and farm organizations. The soileligioged in accordance with the land
classification system, along with any revisions, is certified to the Department of Taxation and Finance. Materials are
prepared as needed for the system's utilization, and assistance is provided to landowners armdfilciad in its
application.

NYSDAGM releases an annual update of the State Agricultural Land Classification (e.g., NYSDAGM, 2024) along with
a separate file detailing changes (e.g., NYSDAGM, 2023). These data are provided as tables in portable document
format (i.e., pdf).
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used farmland classes by MSG stdtie:
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HGURB. (ROSSOVER BETWHNKSMINERAISOILGROUPS ANDISDAFARMLANDOLASSIFICATIONS

USDA Farmland Class Mineral Soil Groups

1 2 3 4 5 6 7 8 9 10

All areas are prime farmland 6% | 46% | 34% | 10% | 3% | 0.1% | - 2 - 2

Farmland of statewide importance | - < 4% | 13% |27% | 36% | 18% | 2% | - -
Prime farmland if drained - 103% | 0.1% | 10% | 74% | 15% | 1% - - -

Soil Productivity Index

TheSoil Productivity Indexsystem, outlined in 8 370.6S0il productivity index system, is used to classify soil map
units into the ten Mineral Soil Groups. First created by the Cornell University Department of Agronomy in
cooperation with the USDA Soil Conservation Servicesyistem assigns a productivity index to each soil map unit
based on its capacity to produce total digestible nutrients (TDN) per acre annually. TDN is a measure of the combined
digestible organic nutrients in an animal feed, inlthg carbohydrates, fats, and proteins (see § 37M&finitions).

The key points of the Soil Productivity Index system are as follows:

The soil map unit with the highest TDN production capability per acre per year is assigned a productivity index
of 100 and serves as the base soil map unit.

For other mineral soil map units, the productivity index is calculated by comparing their TDN production
capability to that of the base unit and adjusting the value accordingly, as outlined in §-3Rarting of
mineral soils.
To determine a mineral soil map unit's TDN production capability, the following steps are undertaken:
1. Selection of one or more crops based on their agricultural significance in New York State

2. Use of the universal soil loss equation to derive a maximum rotation for these crops, incorporating
management practices essential for maintaining soil productivity

3. Estimation of yields for the selected crops, considering their importance in the crop rotation and expressing
these yields in tons (or other units) per acre per year

4. Development of TDN factors for each selected crop
5. Calculation of the total TDN production per acre annually by multiplying the weighted yield of each crop by
its TDN factor and summing the totals

This approach ensures that soil productivity indices accurately reflect the agricultural potential of different soil map
units, facilitating targeted and effective land use planning and management.

The Soil Productivity Indexas applied in theAgricultural Land Classification Systeimcorporates measures of

productivity based on the TDN of corn and hay crop rotations. The decision to use a rotation of corn and hay for soil
comparison was made due to their widespread cultivation across various regions and soil types within the state.
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Additionally, this rotation was chosen to address erosion control concerns across the majority of soils in the state.
Typically, alternating between corn and hay can effectively minimize soil loss to acceptable levels, especially when
limiting the consecuve years of corn cultivation (NYSDAGM, n.d.). Estimates based on these two crops in rotation
allowed for comparable yield tests. Initial economic profiles for corn and hay were developed by Cornell University
as part of the implementation of the 1980 lawsat shifted the approach of the Agricultural Land Classification
System (Knoblauch & Milligan, 1981).

Knoblauch and Milligan (1981), detail the fourteen economic profiles developed across eight soil groups, utilizing
enterprise budgets reflective of an average farm's characteristics within the state. For each crop, two iterations of
enterprise budgets werereated: one for the year 1980 and another representing the average from 1976 to 1980.
This approach of using a fiyear average aimed to mitigate the impact of price and cost variability on net returns.
Additionally, it corresponds with the average fiyear interest rate of new Federal Land Bank loans, serving as the
capitalization rate. The determination of agricultural assessment values thus leverages the data derived from these
economic profiles.

Agricultural Assessment Values & the Agricultural Districts Program

Agricultural Assessment Values and the Agricultural Districts Program are closely related and rely on the Agricultural
Land Classification System. Agricultural Assessment Values are determined using two factors: the Agricultural Land
Classification and aalse agricultural assessment value.

As detailed above, the Agricultural Land Classification System is administered by NYSDAGM and classifies farmland
based on soil productivity. It divides soils into two main groups: mineral soils, which are ranked in 10 groups with
groups 16 further dividel into highlime and lowlime subgroups, and organic soils, which are ranked in 4 groups,

AD.

The base agricultural assessment value is calculated annually by the Commissioner of Agriculture and Markets, using
data from the USDA including farm real estate value, farm structure value, interest on mortgage debt, net farm
income, production expensesealized gross income, taxes on farm real estate, acres harvested, and value of
production. The base value is assigned to the highest grade mineral soil (1a), and other soil groups are assessed as a
percentage of this base value according to their proditgti(see 8304. Agricultural assessment values). Farm
woodland is assessed the same as mineral soil group 7, with a maximum of 50 acres per parcel. Orchards, vineyards,
and aquaculture are also considered in the assessment.

Agricultural assessment values are central to the Agricultural Districts Program, which allows for the creation of
agricultural districts to limit unreasonable local regulation of farm practices and construction of develepment
encouraging facilities. Thedyram provides reduced property taxes for farmers by assessing farmland based on its
agricultural production value (determined by the Agricultural Assessment Values) rather than its development value.
Landowners owning at least 250 acres can submit agwsalpto the county legislative body for the creation of an
agricultural district. The county legislative body, after a public hearing and considering factors such as farming
viability and county developmental needs, may adopt the proposal. Adopted plassiamitted for approval to the

New York State Commissioner of Agriculture and Markets, who certifies that the plan is eligible, consists
predominantly of viable agricultural land, and serves the public interest.

Farmland located outside an agricultural district may still qualify for an agricultural assessment, following the same
requirements and application process. However, such land must remain in agricultural use for eight years (compared
to five years within a agricultural district) or face a payment for conversion to+agmicultural use.

The Cornell University's Institute for Resource Information Sciences maintains the Agricultural Districts geospatial
data at the Cornell University Geospatial Information Repository (CUGIR). CUGIR provides free and open access to
data, focusing on naturdkatures important to farming, ecology, and natural resources for New York State and
federal agencies.
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In summary, the Agricultural Land Use Classification System forms the basis for calculating Agricultural Assessment
Values, which in turn enable the reduced property taxes for farmers within Agricultural Districts created under the
Agricultural Districts fdgram. These interconnected components work together to support and maintain viable
agricultural industries in New York State.

LargeScale Renewable Energy Programs

The New York State Energy Research and Development Authority (NYSERDA) annually releases geospatial soils data
for use in responding to requests for proposals to its Renewable Energy Standard (RESyangidgrams.

Energy developers involved in RES oiN projects may be required to make Agricultural Mitigation Payments if
their solar facilities overlap with designated Agricultural Districts and prime agricultural soils, classified as Mineral
Soil Groups (MSG)}4L If a developer impacts these soil groups, they may be required to contribute to a fund
managed by NYSERDA, which is used to support regional agricultural practices and soil conservation, in consultation
with NYSDAGM. Soils data thus plays a key roleotiegiing agricultural lands from larggecale renewable energy
development by discouraging solar project development on these-digthity agricultural soils and promoting the
retention of agriculturally productive lands.
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Classification's master list of soils, compiled by NYSDAGM and released annually as tables are provided with Map
Units. These Map Units corresporalthose in the NRCS SSURGO soils database, which when joined in a GIS allows

for mapping. As data from NYSDAGM and NRCS are updated annually, NYSERDA also creates a new soil dataset on
an annual basis.

Policy and Regulation

Since its enactment in 197Agricultural Districts Law, Article 25ARthe Agriculture and Markets Law (AML), known

as the Agricultural Districts Law, has served as the foundational element of both State and county initiatives aimed
at conserving, safeguarding, and fostering the growth and enhancement of agriculturalftarttie production of

food, fiber, and various other agricultural commaodities.

Within the Agricultural Districts law B 304a. Agricultural assessment valuehich details the Agricultural Land
Classification System.

The Agricultural Land Classification System rules are outlined in NYSDAGM regulations ChajugeicuiKural
Districts 8370- Land Classification Systemcluding subsection § 370.6 on the Soil productivity index system and §
370.8 on the Ranking of mineral soils.

The Farmland Protection Working Group (FPWG) was created as a result of Chapter 55 of the Laws of 2021. The
FPWG is a coordinated effort among the New York State Departments of Agriculture and Markets and Environmental
Conservation, the New York State EnemResearch and Development Authority, the New York State Office of
Renewable Energy Siting, and the New York State Department of Public Service. These key state agencies convene
with appointed representatives from County Agriculture and Farmland ProtecBoards, as well as local
government officials from across New York.

The goal of the FPWG is to consider and recommend strategies to the State on the siting process of major renewable
energy facilities and to minimize the impact of siting facilities on productive agricultural soils on working farms. In
accordance withExecutive Law 9¢(8)(bF G KS adl (dzi 2 NE LJzN1J2asS 2F (GKS Ctz2D
encourage and facilitate input from municipalities in the siting process and to develop recommendations that include
approaches to recognize the value of viable agricultural land and mettwoohinimize adverse impacts to any such
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Best Practices
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Through the decades, New York State, in collaboration with Cornell University, has driven innovative approaches to
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developed a process to derive lande data from interpreting aerial photography and developed a classification
aeaidsSy F2N) bSg ,2N]JQa [!bw tNRINIY Ay GKS wmptrnad ¢KS
database and map information during that time.

In the 80s, New York State College of Agriculture and Life Sciences at Cornell was the prime consultant for the
development and administration of a land classification system for the New York Department of Agriculture and
Markets. This relationship was signed into law in April 1980 (Senate BilA8888 Assembly Bill 115%Y).

And, from 1995 to 2009Cornell conducted the "Agricultural Land Classification System for New York" project
(Delgoria, n.d.) which aimed to evaluate and maintain a system categorizing agricultural land based on soil
productivity for the New York Department of Agriculture and kéds. The initiative focused on evaluating soils using
available yield data, considering soil properties, climate, elevation, and location within the state to rank soil
productivity and capability. New soil types and map units identified through soilyspregrams were incorporated
annually into the classification system, supported by a computer database for yields and soil ratings. The project's
primary impact was the classification of soils into ten groups to facilitate agricultural exemptions fondax a
evaluation purposes and inform land use decisions for-agricultural purposes. Annual reports on the system's
status were provided to the Commissioner of Agriculture pursuant to 8a§8¥{a) Agricultural assessment values

of the Agricultural and Masts law.
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century work of the Land Study Bureau (LSB) attached to UH.

Provide sustained funding to support regular soil classification system updates.
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Apply agricultural land classifications in determining differential assessments for agricultural land taxes.

The most common form of agricultural land tax relief across the country is known as a differential assessment. These
programs enable land use tax authorities to evaluate farmland based on its value for agricultural purposes rather

than its full fair markewalue, which is typically higher. Differential assessments are also referred to as current use
FaaSaavySyid IyR dzasS @l tdzS aaSaavySyidT Ay I FgFA"AS GKS@&
O2dzyie Ay || gl A~ A LINBaEIR&IEN toretlESthefax buktlendoffconnigmial aydetiltural
operations. These blanket assessments however may not often differentiate between the underlying agricultural
capacity of lands and have been a mechanism for-seeking by residentialrononagricultural operators on

productive lands. While the costs to county tax bases have not been studied, a more nuanced -dedatse

approach built upon a robust land classification and valuation system could ensure that agricultural operations are

the prime beneficiary of these dedications.

Consider income value instead of market value in determining agricultural land taxes.

la y2G0SR 102@ST 1 FglrA~AQa | ANROdzZ GdzNF & fFyR FaaSaavySyi
based on the market value of agricultural lands. This practice contrasts with the use of an income value approach

which offers potential for mproving land use. Olson (1984) notes that with an income value approach both
incentives (e.g., toward certain crops or high yields) and penalties (e.g. for land degradation and soil erosion) can be

91



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

AYLX SYSY(iSR® Ly GKS OFrasS 2F I FglA"AX Ly AyO0O2YS @It dzsS
for import replacement or land banking.

Develop a voluntary county district zoning overlay with more stringent land use protections.
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efforts like the Imprtant Agricultural Lands (IAL) program have sought to incentivize agricultural land protections,
adoption by landowners has been limited. The IAL program functions as a de facto transfer of development rights

effort without the often accompanying paymeifidr those rights (excepting tax benefits or other development
opportunities not available to most agricultural operations). Establishing an agricultural district program tethered to

an income value derived agricultural land classification system, liketiNgw York, could provide the mechanisms

for many more agricultural operations to participate in durable land protection and outcome driven tax benefits.

Use Agricultural Land Classification as an input for other tools, not a replacement.

New York State Agricultural Land Classifications serves as a base layer input for determining agricultural assessment
values and creating customized renewable energy tools. It does not, therefore, use the system output as the sole
measure to consider whemaking decisions about land taxes, assessment, procurement, and development.
NYSERDA also intends on creating new soils datasets for future procurements on an annual basis.

Strategically Select and Evaluate a Diverse Range of Crops and Agricultural Land Use Types

New York's TDN calculations for corn and hay embed the importance of these crops into state land use decisions and
tax payments, and thus shape land use and management decisions. In other words, if a farm parcel's tax levy is based
on corn and hay produath but the operation instead focuses on a specialty crop without a similar yield of goods or
income, the cleft between productivity (i.e., income) and tax dues could shape producer decisions.

2 KAES I Igl A~ A R2 $asedyaddiaxdion @yStent, tie irpjic@tidng &8f crop selection should not be
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forage, grazing, and timbersawell as a rating land for machine tillability. In so doing, these crops and practices
define the land use types (i.e., plantation, diversified farming, ranching, forestry,that the system privileges.

These ratings have been highlighted by agricaltplanners and economists during the course of the study as part

of the value of the LSB system, despite the numerous tools (e.g. LCC, LESA, etc.) produced subsequently. The crops
and land use types and practices selected thus construct the ideals phuodethereby project those uses into
landscape by shaping agricultural decisioaking processes. This is not necessarily accomplished via the direct
review by farms determining what to grow, but more so is shaped by tools like LSB, as the predominatitisdr

land evaluation, used in the assessment of land value for lease rate determination or allowance of alternative or
non-agricultural use.

Consider soil quality and health.

Historically, post World War 1l agricultural development focused on technological fixes that increased food
production but overlooked side effects and Ietegm consequences on soil health and environmental quality across

the nation. Rapid adoption of s@hd crop management practices without considering their impact on-teng

productivity was common. The effects of the focus on production can be seen in soil survey interpretations like
I'FEAT2NYALFQa {G2NARS LYyRSE 2 NhofehguatRto evil@ibysintzdilBualltyykrlea 2 y A (i 2
et al., 1997). This distinction arises mainly because the interpretations typically overlook the biological aspects of

soil composition.

New York State efforts to consider biological soil qualities and carbon as part of land classification work reflect the
understanding that soil quality and soil management are critical to long term agricultural success. Ongoing research,
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education, and incentivization to develop standards for soil conservation and sustainable practices, and to enforce
them through legislation, are important for cresempliance.

In approaching soil quality as a classification factor, Karlen et al. (1997) proposed a relational perspective rather than
an absolute one. They emphasized that soil quality assessments should consider the specific function being
evaluated, recognizing thalifferent soils may have varying qualities without necessarily being limiting factors.
Karlen et al. (1997) suggested making tradis among various parameters depending on the assessment's function.
They emphasized that any property or process evaliateould influence the assessed function, be measurable
against a defined standard, and be sensitive enough to detect differences at specific scales in time and space.

Their framework involves poirgicale evaluations and mechanisms, focusing ondisdiplinary research into soil
quality attributes and indicators. This approach aims to create an understanding of soil quality that considers its
variability and relevanceotspecific functions.

PfAIYyAYy3dT az2YSeKFEdG gAGK YIENISYy Sid |tftdQa ompprd NBEO2YY
Assessment of Soil Health outlines various potential physical, biological, and chemical indicators (@hetaus
2016) that can be assessed at theditdvel.

Smart Solar Siting and tethering soil quality to energy development.

New York discourages renewable energy development on valuable agricultural lands by requiring payments on MSG
1-4, which are equivalent to the prime agricultural lands in the state. By establishing a fee structure requiring
compensation for the loss of glity agricultural lands and routing funds to agricultural land conservation efforts,
energy sector development can become a tool for enhancing the agricultural landscape.

As currently established, the sole use of LSB classes to determine the acceptability of energy development within

the agricultural district is based on an assessment system originally designed to evaluate agricultural potential, not
non-agricultural useske energy projects. Therefore, applying the LSB rating to energy development does not align
gAOGK GKS aeadsSvydua AYyGiSyYyRSR LIz2N1}2aSao ! yitiAlS bSg , 2Nl 11
efforts as a result of renewable energy developren agricultural lands.
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VIII.DEVELOPMENT ®MATIALRECOMMENDATIONS

The Contract and Work Plan outlined the development of initial recommendations to enhance the use of soil
Of r aaATAOIGARZ2Y aéadsSvya Ay NBIdz FGAy 3 | INROMzA GdzNIF £ € yR

1. Determining the appropriate soil classification system for the State and counties to use to inform
F INR Odzf GdzNIF € € FyR NB3IdzE I GA2yX oF&ASR 2y GKS S@I f dzt G,
other jurisdictions.

2. t NEGARAY3 2LJiA2ya TFT2N) O2y(dAydzSR dzaS 2NJ NB@GAairzya i
integration into land use regulatory systems, considering the findings from the study's research and
stakeholder engagement.

3. ldentifying possible operational requirements for implementing improvements to the current soil
classification system, assuming it can benefit from enhancements.

4. Referencing statutory and rule changes at the State and county levels that may be needed for
implementation of the recommendations.

5. Developing additional recommendations based on the study's findings, stakeholder input, and guidance
from OPSD and the Steering Committee.

6. Presenting the initial recommendations in a structured format, such as a Recommendations Matrix, that
aligns the proposed actions with the study's identified strengths, weaknesses, and best practices.

The Project Team, including Supersistence and G70, collaborated to develop these initial recommendations.
Additionally, Plasch Econ Pacific and Stantec provided selected early input based on their participation in the overall
project. The process involveynthesizing insights from Phase | of the study, which included-depith review of

I 6FA~AU4a SEAAGAYT a2Aft OfFaaAFTAOLIGAZY &déaidSyaz adl | Sk
states. These components provided a foundational un@eming of the current landscape and challenges related

to soil classification in the state; @éhe-ground perspectives and insights into how existing systems are being used,
perceived effectiveness, and potential areas for enhancement; and a range d@dgsimiand tools being used in

related jurisdictions for consideration in crafting the initial recommendations.

Building on this foundation, the team reviewed stakeholder input from Polis, comments from focus group meetings,
feedback from onen-one meetings, and existing policies and related policy white papers to identify limitations and
opportunities and to devé@l L] NBX O2YYSyYyRIFIGA2ya GKFG NBAaALRYR G2 (GKS dzy)
agricultural community.

As the study proceeded it became apparent that project stakeholders from government, private, and community
sectors held different opinions about systems, and the study's purpose and function. Stakeholders often responded
to outreach based on their indiviél goals, seeking various benefits from a classification system. These included,
but were not limited to, simplifying regulatory processes, identifying developable parcels for energy or housing,
aiding farmers in crop selection, and supporting open spacéarmland preservation. As a result, the initial
recommendations list sought to encompass the manifold interests identified during Phase | outreach.

These initial recommendations covered various aspects of soil classification and agricultural land management,
including data and technology improvements, policy and regulatory updates, integration with other planning tools,
and strategies for enhancing ltaboration and stakeholder engagement. Each recommendation was carefully
considered in terms of its potential impact, feasibility, and alignment with the project's objectives of supporting
sustainable agriculture and informed land use decisitaking.
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During the drafting of the initial recommendation list, a categorization system was developed to identify
recommendations that might require potential statutory and rule changes for implementation at the state and
county levels. The recommendation matrixasvorganized into a hierarchical framework with the following
categories:

General FrameworkGeneral Recommendations addressed the foundational aspects of land evaluation and
regulation, focusing on enhancing clarity, relevance, and effectiveness of land classifications and regulatory
frameworks. Recommendations aimed to make evaluations morenagketdriven, to ensure that
technologies and regulations would evolve together, and to update or replace outdated systems and criteria
to reflect current data and stakeholder needs.

Soil Capability The Soil Capability category focused on recommendations to develop and refine a soil
capability classification system that would be accurate, adaptable, and reflective of both historical and
current land use practices. This would involve integrating iteetasoil data, considering land use history, and
selecting crops for economic analyses to support robust and relevant agricultural planning and decision
making.

Multifunctional Suitability: The Multifunctional Suitability category contained recommendations advocating
for a versatile and integrative approach to land use planning that encompasses environmental, economic,
and social sustainability. The focus of recommendations in this cate@ayn revising existing classification
systems to include a wider range of factors such as soil health, crop suitability under climate change, and
public values, aiming for a balanced consideration of multiple land uses.

Smart Solar Recommendation$he 'Smart Solar' category developed out of a strong stakeholder interest in
solar energy development on agricultural land. These recommendations aimed to strategically plan and
manage solar energy development on agricultural lands, and included devekp@noalized classifications

for renewable energy, establishing guidelines and financial mechanisms to protect prime agricultural land,
and promoting dualise approaches like agrivoltaics to optimize land use.

Ancillary Recommendationg=inally, the 'Ancillary' category included strategic actions to integrate soil and
land classifications into broader state initiatives such as land protection funding programs, tax assessments,
and agricultural conservation efforts. It aimed to create detid programs and partnerships to ensure the
longterm viability and accuracy of land classifications, leveraging these tools for effective land management
and policy formulation.

The initial recommendation matrix contained several key columns to organize and explain the data. Each
recommendation was assigned a unique ID for reference and tracking. Recommendations were grouped into broad
categories (above) which reflected their thatit focus. A title provided a concise summary, while a detailed
description outlined the full scope of the recommendation. The source column explained how the recommendation
was developed, whether through stakeholder engagement, research, or policy iandllge matrix also noted the
resources required for implementation and identified any operational steps necessary to put the recommendations
into action.
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Methodology

= Preliminary Research:
= Review Existing Systems

= Research Best Practices . .
= Compile Regulations Initial Recommendations:

= Stakeholder Outreach: ~ General Framework

= Conduct Focus Groups |SOil Capability I

= Engage County Groups Multifunctional Suitability
= Review Pol.is Results Smart Solar
= Consult Steering Committee Ancillary

\J

\J

Y

Y

> Compile Best Practices:
= Maryland
= California
= New York

FOCUSINGREECOMMENDATIONS

Initially, the consultant team compiled a set of approximately forty initial recommendations (5 General Framework,

5 Soil Capability, 11 Multifunctional Suitability, 8 Smart Solar, and 11 Ancillary) based on Phase | research findings
and outreach. The iril recommendations addressed a broad range of considerations, including updating soil
classification systems, improving regulatory frameworks, integrating historical and current land use data,
establishing funding mechanisms, planning for renewable endegelopment, implementing agricultural land
protection measures, and enhancing data sharing and accessibility.. Each recommendation was evaluated for its
potential impact, feasibility, and alignment with the project's goal of promoting sustainable @grecahd informed

land use decisions.

This initial recommendation matrix was reviewed by OPSD and the Steering Committee (SC). To ensure the study
remained focused on its primary objective of improving soil classification systems for agricultural land regulation,
the recommendations were refad. Broader policy topics like tax policy, climate change, and renewable energy,
while important, were deemed outside the study's scope. This narrowing led to a core set of recommendations that
offered clear, actionable suggestions for enhancing soilifitzetson systems and their direct use in state and county
agricultural land regulation, instead of also looking at technical systems and policy that could be built on top of such
a model as well (e.g., NYSERDA building an energy siting model with thelgssification as an input layer). The

scope focus on a baseline land evaluation model allowed for Phase Il outreach to center on more detailed technical
and policy recommendations and discussions. Selected recommendations not integrated elsewh&adpdft

are provided in Appendix I: Selected Initial Recommendations.

Following the initial review, recommendations were revised and presented to the Land Use Commission (LUC) and
in follow-up outreach, detailed in Phase Il Outreach activities section below.
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IX. PHASHI OUTREACH ANBTAKEHOLDHPERSPECTIVES

SUMMARY ODUTREACKCTIVITIES

Phase Il outreach followed a structured approach designed to progressively refine recommendations and model
parameters through increasingly focused discussions. Beginning with a presentation to the Land Use Commission
(LUC), the process then moved to sngalup meetings where regulatory experts and model specialists engaged in
detailed technical discussions. These focused sessions established a shared understanding of baseline evaluation
systems while addressing specific regulatory needs and model develdpnallenges. Parameters for an updated

land evaluation framework were presented and discussed, drawing from academic literature and existing
classification systems.

The process then expanded through targeted folopvmeetings with key stakeholders before culminating in a

larger general public meeting where refined recommendations were presented for broader community input. This
tiered approach moving from technica¢xpertise to wider stakeholder engagemergnsured that both technical

rigor and practical considerations informed the final recommendations for an updated baseline classification model.
Throughout the process, recommendations evolved through continstaleeholder feedback, helping to shape a

Of FAAAFAOFGAZ2Y | LILINBFOK o6SGGSNI FEfATYSR gAGK gl A~ AU

Land Use Commission

The Land Use Commission (LUC) received a presentation on the overall project and nine preliminary
recommendations. After the presentation, commissioners engaged in discussion with OPSD and the Project Team
about the limitations of current soil classification systems, particularly the Land Study Bureau (LSB) system, and its
impact on agricultural land designations. Concerns were raised about the need to incorporate cultural
considerations, the impact of chaing agricultural practices, and the potential for soil classification to inform

decisions on land use, including housing development. Suggestions were made for further outreach and
collaboration with stakeholders, including agricultural and housing deeefppto refine the existing soil

Of FaaAFAOIGARZ2Y ae2adSY FYyR SyadaNB Ada NBtSOFyOS (2 OdzNN.

This meeting, along with Phase | outreach, highlighted a need for clearer communication of the study's focus.
Subsequently, the recommendations list was again refined to eight items, and it was determined that more detailed
technical and policy discussion®uld further the recommendation refinement process and emphasize the study
scope.

Defining Land Evaluation Parameters

With narrowed focus of scope came the opportunity to further detail technical and policy recommendations. Though

not tasked with creating an updated classification model, a deeper review of academic literature on characterizing

land evaluation frameworksivd LISNF 2N¥Y SR 064SS {SOiGA2y LLQA 5S@St2LIrSyi
The review highlighted the importance of parameter specification in model selection or development.

Defining land evaluation parameters is crucial for creating a focused and effective classification system by clarifying
the purpose of the evaluation, the specific land uses being assessed, and the data requirements, which ultimately
ensures that the cla#fication system is fifor-purpose and aligned with the intended goals, whether they be
regulatory compliance, land use planning, farm decision support, or other objectives. Informed by the history of land
evaluation approaches, a set of twelve land eatibn model parameters were compiled, largely from Rossiter
(1996) and Riveira & Maseda (2006). A referenced parameter table is provided in Appendix H, Land Evaluation
Parameters Sources.
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Once the parameters were selected, a typology comparing and contrasting the LSB, ALISH, and LESA systems was
ONBIIGSR® LYTF2NNX¥SR o0& (K2aS aeadsSyaqQ LI NYYSGSNE FyR LINR
model. At this point in Phase Il outreh, the recommendation for an updated classification model was termed Land

and Soil Capability (LSC) model to differentiate between it and the LSB system. (See Appendix H for the typology

presented during Phase Il outreach that occurred after the LU@pi&tson.)
Model and Regulatory Expertise Outreach

The narrowed focus on a baseline land evaluation system, combined with insights from the LUC meeting and
parameters research, provided an opportunity to engage stakeholders in detailed discussions about the potential
model updates and regulatory changesesenmended.

Focused small group meetings were held to refine eight recommendations (see slides below), with two sessions
scheduled to maximize attendance flexibility. Key experts, including those who had previously provided feedback or
possessed expertise in eitherilsolassification or regulatory frameworks, were invited to assist in refining initial
recommendations, ensuring their feasibility and identifying any gaps. Participants were asked to prepare by
reviewing a prerecorded video of the initial recommendatiomsesented to the LUC, and were encouraged to
submit feedback to the project email before the meeting.

The meetings aimed to share and validate preliminary recommendations, evaluate these recommendations through
expert opinions, verify their feasibility while identifying any remaining technical needs, and ultimately generate
actionable recommendations foedjislative consideration.

Model Update Recommendations

1. Revise LSB into a Land and Soil Capability (LSC) model
» Use advanced technologies and methodologies
» Enhance effectiveness and relevance

2. Make LSC model Updatable and Based on the Latest Data
> Use most recent soil data (ie SSURGO Annual Survey Refresh)
» Update regularly to maintain accuracy and reliability

3. Integrate Historical and Current Land Use into LSC Model

> Intensive cultivation history influences soil health
> *Address potential of historical intensity to lower class rating

:\?‘,’ 4. Select Crops Strategically for Productivity Analysis

b Reflect current and future agricultural needs
= *Taro, Coffee, other unique crops
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Regulatory Recommendations

1. Preserve the LSB Title while Applying the Land and Soil Capability
(LSC) Model in Agricultural Governance Statewide
b Retain LSB in regulations while updating content
b *Grandfather projects already underway to avoid complications

2. Update Outdated Classifications in Regulations
= Potential LESA Change: HHFDC §15-307-26. Project proposal; minimum regs.
= *Change may occur gradually as users become familiar with LSC model

3. Clarify Classification References in Regulations ‘
» Include precise definitions of LSC and other classification terms in regulations

» *Continued engagement with agencies necessary

4. Address Classification Disparities at the Parcel Level
» Develop methodologies to consistently resolve rating disparities at the

parcel level
> Ensure accuracy and flexibility in land classification across diverse land

After an overview and discussion of all recommendations, the groups were presented a detailed review of model
parameters essential to Recommendation 1. This established a shared context for both technical ardfipelicy
considerations, setting a foundanh for informed discussions. Table 7, Selected Land Evaluation Parameters,
explains each selected parameter and provides a suggested approach for an updated model.
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Parameter Description Suggestion
Purpose Capability systems evaluate land for broad, general useq Capability
like agriculture, while suitability systems assess land for
specific purposes, like a given crop.
Land Uses Whether general agricultural land utilization types such g General Agriculture
Considered agriculture or grazing, or specific uses such as crops are
being evaluated
Geographic Completeness of geographic coverage across the state | Statewide
Coverage
Land Evaluation | The smallest unit for land suitability decisions, determing Soil Map Unit
Unit (LEU) the granularity of land evaluation results and can be a gr
cell, single map delineatiopglygor), or set of delineations
with common characteristics like a thematic map legend
category, and may range from a field to a landscape unit
Spatial Analysis | Whether the model considers the geographic location arn Spatial

spatial relationships of the land areas being evaluated.

Land
Characteristics vs
Qualities

Whether the model uses directly measurable attributes
(land characteristics) or complex attributes (land qualitie
derived from those characteristics

Land Qualities

Singlevs. Multi | Whether the model evaluates each area independently | Single
Area Suitability | (singlearea) or considers multiple areas together with

interactions and constraints (muitirea).
Static vs. Dynami( Whether the land characteristics are considered constan Dynamic
Resource Base | over time (static) ochanging over time (dynamic).
Static vs. Dynami¢ Whether the land suitability is considered constant over | Dynamic
Land Suitability | time (static) or changing over time (dynamic).
Homogeneous vs| Whether themodel considers a single type of land use | Compound

Compound Land
Utilization Type

(homogeneous) or multiple, interacting land uses
(compound).

Suitability How land suitability is expressed. E.g., whether through | Physical Characteristics,

Measurement physical constraints, crop yields, or economic value Crop Yields, and potentially
other measures like
Economic Factors

Results How the output of the land evaluation model is classified| A-E Classification

and presented (e.g., discrete classes vs continuous scall
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The firstseven parameters were regarded as readily defined based on previous public input and research and thus,
while presented during Phase Il outreach, were not the focus of discussion. The remaining five parameters (Static
vs. Dynamic Resource Base, Stati®ysiamic Land Suitability, Homogeneous vs. Compound Land Utilization Type,
Suitability Measurement, and Results) reflected important model design elements that would be enhanced through
informed public input.

Following this contextual review, participants were split into breakout sessions focusing on either Regulatory or
Model Updates. The regulatory group examined state and county regulations referencing soil classification systems,
discussing how to streamknthese references and which regulatory changes should be prioritized. Discussion
included evaluating the effectiveness of different classification systems (LSB, ALISH, LESA) in guiding land use
decisions and identifying potential legislative changes.mbdel update group assessed existing soil classification
systems and databases that could serve as foundations for an updated system, while also exploring technical
requirements such as development costs, computing infrastructure needs, and data managarsiems. This
structure allowed each group to engage in targeted discussions aligned with their expertise, with particular attention

to both implementation feasibility and future resource needs.

The combined findings from both groups highlighted key areas where the updated model could meet practical
agricultural assessment needs while aligning with policy goals, fostering a collective vetting process and supporting
actionable recommendations foedjislative consideration.

Follow-Ups & General Meeting

Following the Model & Regulatory meetingsrgeted followup oneon-one meetings were held with key
stakeholders to address specific concerns and gather detailed feedback. These meetings included discussions with
HDOA about technical concerns, UH CTAHR regarding potential partnership for mod&supmhd other
stakeholders who had raised specific implementation questions. The folpmeetings helped clarify outstanding

issues and ensure thorough consideration of stakeholder perspectives before proceeding to broader public review.

After incorporating feedback from the smaller group and fol@gwmeetings, the revised recommendations were
presented at a larger General Meeting for public review and input. This meeting aimed to share the refined
recommendations with the broader commuyiand gather additional stakeholder opinions on the proposed
changes and proposed model parameters. Those invited to the General Meeting were also sent the link to the LUC
presentation to review these initial recommendations prior to the meeting, and igeoany initial feedback via

email.

OVERVIEW OBTAKEHOLDHREEDBACK

The following discussion presents the feedback received from the Land Use Commission, the two Small Group
Meetings as well as the larger General Group, and several phone call and email communications on the regulatory
recommendations, model updates, andtpotial model parameters.

General Discussion

¢CKS YIAY RA&AOdzadaA2y OSYGSNBR 2y (GKS ySSR (2 dzZRIFGS 1 ¢
informing land use decisions. However, there was a tension between merely updating the soil classification system

and addressing land usssues outside the scope of the study, such as urban development, housing, and renewable

energy projects.

Outdated Classificationlt was generally agreed that the LSB classification system, perceived as focusing on

plantation crops like sugar and pineapple, does not reflect modern agricultural practices or the quality of today's
agricultural lands. Discussions emphasized the neeactmunt for new irrigation methods and technologies like
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hydroponics, suggesting that an updated system should reflect these contemporary realities. While considering
modern agricultural practices is important, it was noted that the study's specific scope focuses on terrestrial
agricultural output and the systesnthat regulate and protect these lands. However, this highlights the need for a

reliable and ugto-date tool that policymakers can use to make informed decisions with confidence. An updated tool

would help ensure land use decisions are based on accunaiesnt information, supporting effective planning and

balancing agricultural preservation with development needs.

Scope of the Study: KS RAaOdzaaAizy KIR (2 06S NBRANBOGSR aS@OSNIt i
evaluate agricultural value rather than guide specific decisions on land use for housing, energy, or crop selection. It

does not evaluate how much land is needed &griculture or which lands are suitable for ragricultural uses,

though it acknowledges the need to protect prime agricultural lands from being repurposed.

Political and Regulatory Challeng&takeholders expressed concerns about the political challenges of updating the
classification system, particularly due to development pressures. It was suggested that one way to help others
understand the need for revisiting soil classification systemuddcbe by citing an example of how prime productive
agricultural areas (rated A&B) have been urbanized. Concerns were expressed about the potential for dynamic
systems to be manipulated by wealthier and more powerfuiests, affecting subsidies and land use policies. It
was agreed that the process for reviewing and petitioning classification changes needs careful democratic
consideration to prevent misuse and ensure fairness. However, it was noted by the consulmarthegahe term
"dynamic" might be causing confusion, with some interpreting it as politically motivated deaisikimg rather than

simply updating the soil classification itself.

Land Development and Agricultural Protectidimere was a concern that the new system might devalue land
previously considered higbalue for agriculture, leading to increased justification for upzoning and development of
agricultural lands, particularly in Maui. The worry is that the decigiakingauthority might shift to various bodies,

including the Public Utilities Commission (PUC), potentially leading to land being identified as lower quality and thus
suitable for noragricultural uses. This couldsudt in large tracts of land being urbanized or used for purposes other

than agriculture. However, an intention for updating the soil classification systems is not to facilitate upzoning, but

to protect highlj dzi £ A G & | 3 NR Odzf (i dzNJ Which incgnivizebdevelopnSnNdn bwigudlitplants Y2 RSt &
and disincentivize it on higher quality lands, are mentioned as potential guides.

Clarification on the Role of Updating the Classification SyStamupdated system is meant to inform, not dictate,
regulatory decisions. It aims to provide data on agricultural land capabilities, separating scientific assessments from
political decisions on land use. There was a question on whether the exercisedsrictly at the preservation of
agricultural lands and the reclassification of soils. It was clarified that the primary focus is on updating the soil
classification systems, which includesme aspects of protection but is not exclusively about preservation. An
updated soil classification system is not intended to be prescriptive but rather to inform regulatory deunsiamg.

The system could influence policies, such as those govermidgite for renewable energy or housing, but it would

not dictate specific activities on the land. The limitations of soil classification systems were stressed, with an
emphasis on ensuring that these systems inform, but do not dictate, regulatory decisions

Concerns About Sustainable Agricultu@estions were also raised about whether there would be a holistic

SOl fdzkq A2y 2F GKS adrdisSQa 3I2rfta F2N) adzadlAyroftS F22R
agricultural output were acknowledged, but it was noted that there is aomnprehensive plan linking local
consumption with local production.

Consideration of Housing Nee@®ome participants suggested the study should also consider housing needs and
propose more specific legislative recommendations. While housing isn't a primary focus of this study, it was
suggested that a specific process for reviewing housing developraritdwe more effective than relying solely on

soil classification systems.
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Legislative Approval and Fundifighe focus of the study was narrowly defined by the legislature to analyze how soll
classification is captured within the current regulatory system, and to determine what a soil classification model
should address. It was questioned as to what the legistatvould do with the study. A participant suggested that

the study should provide specific recommendations to the legislature rather than general suggestions. Ultimately,
legislative action would be required to implementyachanges to the soil classification system.

Participants raised concerns about funding and resource allocation for updating soil data. Examples were given of

New York using USDA funding to update their systems annually in partnership with Cornell University, and in
California, one system was desigh& automatically integrate annual updates from the USDA's Soil Survey
DS23INI LIKAO RFEGFo6FasSs NBRddzOAYy3 (KS ySSR F2NJ 2y3I2Ay3a RIA
management and funding in order to make updates more frequent and sysiema

Feedback on Regulatory Recommendations
The Regulatory recommendations are listed, followed by feedback provided from stakeholders.

Preserve the LSB Title while Applying the Land and Soil Capability (LSC) Model in Agricultural Governance
Statewide:

The initial recommendation was to retain the LSB title while implementing the Land and Soil Capability (LSC) Model
an updated version of the LBBn statewide agricultural governance. This strategy was intended to clearly
distinguish between the existing B®odel and the new LSC model, and to allow for differentiation in discussion.

The discussion centered on whether to retain the LSB (Land Study Bureau) title while updating the soil classification
system, with participants divided on the issue. Some favored retaining the title for continuity and to avoid the
complexity of revising htelated regulations, arguing that keeping the LSB title while updating the system's definition
would ensure minimal disruption. Others, however, believed a new title would better reflect the updated system
and prevent confusion, particularly since theégimal entity no longer exists. Concerns were raised that retaining the
outdated title could lead to inconsistencies and misunderstandings, especially during the transition phase.

Participants stressed the importance of ensuring any changes align with existing regulatory frameworks and that the
transition be gradual to allow stakeholders to adapt. A phased approach was recommended, where the LSB title
would be maintained initiallywith updates to the model happening in the background to minimize confusion and
disruptions. It was also suggested that clear communication be prioritized to avoid regulatory inconsistencies during
the transition period. A key recommendation was to grariaés ongoing projects to prevent complications arising

from changes to the system.

The conversation also touched on the broader implications of integrating a dynamic soil classification system with
existing regulations. Concerns were raised about the logistical and legal challenges of changing the system,
particularly the need to balancéechnical mapping with prescriptive planning. Participants emphasized the
importance of a coordinated approach between state and county regulations to address potential inconsistencies,
suggesting that changes must be carefully mediated through a clesidemaking process.

Finally, it was agreed that any updates to the LSB model or title would require strong legislative support and funding.
The group highlighted the need for policymakers to be fully informed and involved throughout the process,
particularly to secure the nessary resources for implementing the changes. It was also recommended to gain
additional public opinion before fully instituting the new system to avoid potential litigation and ensure a smoother
transition.
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Update Outdated Classifications in Regulations:

Participants agreed on the importance of updating outdated classifications to reflect modern agricultural practices
and economic realities, advocating for a dynamic system that incorporates the latest data and technological
advancements. However, concemere raised about the potential legal implications of making changes without
legislative approval, emphasizing the need for legislative backing to ensure regulatory consistency. Additionally,
participants stressed the importance of integrating modern isffiracture improvements, such as updated irrigation
data, into the updated classification system. Gradual implementation of changes was recommended to allow users
time to familiarize themselves with the new LSC model.

Clarify Classification References in Regulations:

Participants emphasized the need for precise definitions of Land and Soil Capability (LSC) and other classification
terms in regulations to prevent confusion, particularly as old and new systems may coexist. Ensuring consistent
implementation across stateand county jurisdictions was seen as crucial, with a coordinated approach
recommended to avoid potential inconsistencies. The group leaned towards using the updated system as an
informative tool for regulatory decisions rather than a prescriptive one.i@pants were asked if they faced
challenges with vague classifications. One regulator noted that applicants often include all relevant classifications in
permit applications, and details are clarified through agency discussions to ensure accuracy.ed@migargement

with agencies was seen as necessary to ensure that the correct productivity ratings are captured.

Address Classification Disparities at the Parcel Level:

Participants emphasized the need for a systematic and fair methodology and approach to addrestepelrcel
classification disparities, ensuring accuracy and flexibility in land evaluations across diverse landscapes. Interest was
expressed in having an uattd system that accounted for local agricultural diversity, historical land use, and
regional factors such as irrigation availability and natural disaster risks. Overall, participants provided valuable
feedback emphasizing the need for careful considerabf both continuity and innovation in updating the soil
classification system, with particular attention to legal, regulatory, and practical implications.

A concern was highlighted about the impact of allowing a parcel specific characterization leading to attempts to
manipulate the system to allow impermissible uses. To prevent misuse or manipulation of the classification system,
while also building communjttrust and collaboration, this recommendation was modified to focus on refining
updated model outputs through a participatory map review process. Public input on draft land classification maps
would help create a transparent process, ensuring that the sra@ accurate and applied consistently across all
areas. This approach would also help identify and correct any errors or inconsistencies before the maps are finalized.

Feedback on Model Update Recommendations

The general consensus of this group breakout is that there is a need for a more dynamic and comprehensive soil

Of FaaAFAOIGARZY &a2adGdSY AYy I1lFglA"Ad | dzyAFASRI NBIdzZ | NI &
needs is crucial. Histoatland use and local agricultural practices should be integrated into the soil classification
framework. Any new system should align with regulatory frameworks to ensure practical application and
acceptance.

Update LSB into a Land and Soil Capability (LSC) Model:

Participants in this breakout group broadly supported updating the LSB into the LSC model, emphasizing the need
for a more adaptable system that better reflects current agricultural practices and land use. Some concerns were
raised about the complexity dfansitioning from the LSB to the LSC model, especially in terms of regulatory
consistency and the potential confusion during the transition. The importance of aligning the new model with
regulatory frameworks was highlighted to ensure its practical apiin.
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Make LSC Model Updatable and Based on the Latest Data:

Participants strongly supported making the LSC model updatable and based on the most recent data, such as the
USDA's SSURGO Annual Survey Refresh. Regular updates were seen as crucial to maintaining the model's accuracy
and reliability, with many emphasigj partnerships with organizations like the USDA to integrate updated soll
surveys. One stakeholder advocated for annual updates aligned with USDA releases, and some participants
suggested merging various soil data systems into a unified database to ereat@prehensive and dynamic soil

profile. This would enhance the model's adaptability to evolving agricultural practices anddantkeds.

Concerns arose about the potential confusion from frequent updates if not systematically managed and
communicated. Participants recommended a structured update progesentially every five to ten years, with
interim adjustments for significant changes. To ensure transparency and public trust, a systematic review process
led by a public entity was proposed. This process would include public engagement to allow stateekmld
contribute and understand the impact of classification updates. The need for predictability and stability in updates
was also emphasized, with some suggesting a model similar to building code revisions, updated periodically with
safeguards againsbaupt changes.

Cost considerations were highlighted, with participants agreeing that understanding the financial implications of
maintaining and updating the model is essential when seeking legislative support. Discussions also centered on
pushing for legislative actiorte ensure sustained funding, particularly for the necessary computing infrastructure
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the 2018 lava flows are helpful, limited resources resttithe scale of these updates. Expanding federal support

could be key if the new LSC model relies heavily on USDA data.

Participants stressed the importance of integrating diverse data sources, such as privately funded watershed
projects, to ensure the model is both accurate and comprehensive. This would provide a more robust tool for
informing landuse decisions and regutay frameworks, helping to align agricultural practices with modern
realities.

Ultimately, this recommendation was integrated with the recommendatiorUfdate LSB into a Land and Soll
Capability (LSC) Modehd reframed as the recommendation tdpdate the Land Study Bureau (LSB) Land
Classification Modeh the final listing.

Integrate Historical and Current Land Use into LSC Model:

Participants supported integrating historical land use data into the LSC model, recognizing that past agricultural
practices, such as intensive cultivation, have a lasting impact on current soil health and land suitability. This
integration is crucial for creating a comprehensive evaluation of land capability, allowing the model to assess
agricultural potential over time while minimizing environmental impacts. By incorporating this data, policymakers
can make more informed land @slecisions based on both historical and current factors influencing soil quality.

However, concerns were raised about the complexity of integrating such detailed historical information without
overcomplicating the model. Participants emphasized the need for a balanced approach that considers historical
influences without overwhelming thsystem. The use of tools like georeferenced aerial imagery was suggested as a
way to assess historical agricultural activity efficiently, allowing for a more nuanced understanding of how past
practices affect present soil conditions. Additional conceas waised about including how a history of intensive
plantation use would be included as a factor, as h

The discussion also touched on the inclusion of cultural and indigenous land use practices. While traditional farming
practices, such as taro cultivation, are acknowledged in certain systems like ALISH, others, such as LSB and LESA, do
not fully account fo these factors. Some participants suggested incorporating cultural practices and traditional
ecological knowledge into the model, although they acknowledged the challenges of doing so. While current
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recommendations focus primarily on physical soil characteristics, future tools could gradually integrate cultural and
qualitative factors to provide a more holistic view of land capability. The resurgence of traditional cropping systems,
fA1S  XaNNEBIZINRR2NI2]12 A~ X dzy RSNEO2NBa (GKS AYLERNIIyOS
moving forward.

Select Crops Strategically for Productivity Analysis:

Participants supported the strategic selection of crops for productivity analysis, emphasizing the importance of
including culturally significant and economically valuable crops such as taro and coffee. The model should reflect
both current and future agecultural needs, while accounting for diverse crop types and soil health. Participants
highlighted the need for flexibility in the model to accommodate ongoing research into soil health and crop
adaptability, ensuring that it can support various conditiansl future agricultural practices.

The discussion also addressed geographic and geological differences across counties, whergpeoifitty
discussions were needed to understand local regulatory contexts. However, this study focuses on soil classification
rather than prescribing specifarops, aiming to identify parcels capable of supporting diverse crops over time. The
inclusion of unigue local crops like taro was considered essential, particularly for small farmers, and there was a call

to ensure the system remains relevant to localiagitural practices. The need for a more sophisticated crop rating
323a0GSYs SELIYRAY3I 6Seé2yR (KS o6AYyLFENE OflaaAFTAOLIGARZY 27
system, was also discussed.

Participants stressed the importance of developing a soil capability model that accurately reflects local conditions
and supports diverse agricultural uses. There was concern that oversimplifying complex soil data could lead to
mismanagement, advocating rf@ more nuanced system that incorporates soil health and crop suitability data.
Ongoing research into soil carbon and health data could eventually enhance the model, though this data is not fully
available yet. The group agreed that unique crop ratingsukhbe integrated into the model to improve land
evaluation and support more precise decisimaking in agricultural governance.

Feedback on Selected Model Parameters

The following records the feedback received with regard to updating LSB into a modern LSC Model using the
following Suggested Model Parameters:

Purpose Suggested: Capability (General Ag)

Participants generally agreed that the primary purpose of the model should be to assess agricultural capability and
inform land use decisions. They emphasized the importance of the model providing accurate data to guide regulatory
and planning efforts. Hoawer, there was concern about maintaining a clear distinction between scientific data and
policy decisions, ensuring the model serves as a tool for informed deas&img without prescribing specific land

uses. The model's scope should be wielfined tosupport effective decisiomaking while allowing flexibility in its
application.

Land Uses Considere8uggested: General Ag

There was broad support for concentrating on general agricultural land uses, but some participants highlighted the
need to consider multifunctional land uses, such as integrating agriculture with renewable energy, including
agrivoltaics. This approach wduénsure the model remains relevant to modern agricultural practices and diverse
land use demands. Additionally, participants called for the model to accommodate various agricultural practices,
both traditional and innovative, such as hydroponics, to ftee evolving landscape of agriculture. Similar to how

LSB was originally structured, this could be accomplished through the aggregation of multiple suitability assessments
for selected crops and agricultural land use types.
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Geographic Coveragesuggested: Statewide

Participants strongly supported statewide coverage for the model, emphasizing the importance of reflecting

I FéFA~"AUad RAGSNRS fFyRaAOIFLISE YR @FNBAY3A | INKOdz G dzNT ¢
essential to ensure the model's apgability across all regions, incorporating local agricultural practices and historical

land use data to enhance its relevance to different areas of the state.

Land Evaluation UnitSuggested: Soil Map Unit

The use of soil map units as the basis for land evaluation was generally accepted, with participants acknowledging
the importance of precise and consistent units for accurate assessments. However, they suggested integrating
additional data layers, such d#sstorical land use and irrigation infrastructure, to improve accuracy. There was
consensus on the need for flexible land evaluation units that can adapt to changing land uses and agricultural
practices, allowing the model to account for varying land djealiwithin specific regions.

Spatial vs Notspatial AnalysisSuggested: Spatial

Participants emphasized the need for both spatial and-gpatial analysis in the model, with a preference for a
system that integrates spatial data to accurately reflect land characteristics and suitability. The use of tools like GIS
was suggested to enhae the model's spatial analysis capabilities. This approach would allow for more detailed and
geographically specific evaluations, which are crucial for effective land use planning.

Land Characteristics vs Land Qualiti8siggested: Land Qualities

A holistic approach to land evaluation was supported, with emphasis on the importance of focusing on both land
qualities (such as soil health, water availability, and climate resilience), in addition to physical characteristi¢s like soi
type and topograpit. This multifaceted assessment is considered essential for accurately determining land
suitability, particularly in light of evolving agricultural practices and climate change.

Concerns were raised about how shifts from plantation agriculture to tourism, particularly in areas like Lahaina, and
changes in irrigation systems affect soil classifications. The study aims to address these factors, acknowledging that
updates to irrigaton infrastructure and soil quality data may lead to recalibrating land ratings. As a result, unirrigated
lands might receive lower classifications, influencing their potential uses. The updated model seeks to provide a
robust tool for protecting valuableggicultural lands while adapting to current conditions.

Singlearea vs Multiarea Suitability Suggested: Single Area Suitability

The emphasis on sing@@ea suitability was accepted, but some participants suggested the model also consider
multi-area suitability for larger, coordinated agricultural projects or regional planning efforts. This would allow for a
more flexible and thorogh approach to land use evaluation. They emphasized the importance of assessing land
suitability not only within individual areas but across multiple regions, particularly for-tar@e agricultural
initiatives or land use planning that spans broadergyephic areas.

Static vs Dynamic Resource BaSeggested: Dynamic Resource Base

There was strong support for a dynamic resource base that reflects changing soil, water availability, and other critical
resources over time. Regular updates to the model were emphasized to ensure its relevance and accuracy amidst
evolving conditions. Sonmguestioned the focus on soil quality, given the rise of hydroponic and aquaponic farming,
suggesting that future models might incorporate nesitbased agricultural methods. Additionally, concerns were
raised about the impact of natural disasters, sushndldfires, on soil quality, with suggestions to integrate disaster

risk reduction into future landscape management and matiielopments.
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Static vs Dynamic Land Suitabitityuggested: Dynamic Land Suitability

There was strong support for a dynamic land suitability model that adapts to evolving land use practices,
SYGANRYYSyilGlf O2yRAGAZ2YAaZE YR (GSOKy2ft23A0It H&@l yOSYSy
relevance and accuracy. The distinctlmetween land capability (what land can support) and land use (how land is

utilized) was emphasized, with the need for regular updates and recalibrations to reflect current conditions.

The discussion also highlighted the importance of considering factors beyond soil classification, such as water
proximity, energy access, and local agricultural practices, which may not be fully captured by standardized systems.
Additionally, addressing almdoned and degraded lands, particularly their fire susceptibility and potential for
alternative uses like grazing, was seen as important. Clear criteria were needed to ensure accurate land use
assessments across different land types.

Homogenous vs Compound Land Utilization Fygagested: Compound Land Utilization Type

CSSRolFO]l FIF@2NBR | Y2RSt GKF{G adzllll2Nlia O2YLRdzyR fFyR dz
are used for multiple purposes. The model should be capable of assessing land suitability for a variety of uses
simultaneously, ensuringitcdanRRNB &da GKS O2YLX SEAGE 2F fFyR dzAS Ay 1 g

Suitability MeasurementSuggested: Physical Characteristics, Crop Yields, and Potentially Other
Measures Like Economic Factors

There was agreement on the need for a comprehensive approach to land suitability measurement, combining
physical characteristics, crop yields, and economic factors. This approach would provide more accurate evaluations,
particularly in light of economic pssures and agricultural viability. Although the study scope was not to develop a

new algorithm for this, it was seen as a valuable addition to be determined during future model development.
l'RRAGAZ2Y I tffteds GKSNB g1 a NB GQaoasyfdr tiokkg yind BVE lamds, dvhich cdnthé  dzy A |j
productive despite being considered unsuitable elsewhere, and the role of crop selection in addressing this diversity.
Overall, participants agreed that economic and development factors should be integradatiénnodel for a more

accurate understanding of land suitability.

Results Suggested: A& Classification

Retaining the A classification system was generally supported for its simplicity and continuity, although some
participants suggested enhancing it with additional layers or a more nuanced scale to better reflect modern
agricultural considerations, sucls &urrent irrigation infrastructure. While there was interest in a more detailed
rating system, like a-Q00 scale, it was agreed that retaining the existiAg system would avoid the complexity of
reclassifying lands and changing policies. Notably, ledions would likely result in numeric scale that

Participants emphasized that the model should produce clear, actionable, and transparent results that are useful for
policymakers, farmers, and other stakeholders. Ensuring that the system supports informed dewgiog in land

use planning and agricuital governance was a priority. Additionally, there was a call for the model to align soil
classification parameters with regulatory processes to ensure it supports sustainable agricultural practices and
effective land use decisions.
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KEYTHEMES ANQONCERNS

Overall, stakeholder feedback highlighted the need for a modern, dynamic, comprehensive, and adaptable soil
classification system. Participants emphasized the importance of incorporating a wide range of factors, such as
cultural and indigenous aspects, @mic pressures, irrigation, and crop suitability, to accurately determine land
importance. They also supported regular updates, integrating modern agricultural practices with historical land use
RFGlI G2 YFAyGrAy GKS Y2RS€Q&a NBf{SGOFyOS FyR I O0dzN) O 20
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agricultural landscape. The need for systematic updates, led by a public entity for transparency, and the inclusion of
updated soil surveys, pacularly through partnerships like the USDA, was emphasized. There was also strong
support for balancing traditional and innovative agricultural practices, while ensuring the model adapts to evolving
environmental conditions and factors like natural digamst

Additionally, participants raised concerns about the legal and regulatory implications of retaining the LSB title versus
introducing a new classification system. They highlighted the importancsomtinuity and clarity during the
transition, with a preference for maintaining theEAproductivity rating system to avoid disrupting existing policies.
Securing legislative support and funding was deemed essential to effectively implement these updatesg

that changes are transparent and inclusive of stakeholder input before any significant reclassification or policy shifts
occur.

Finally, while the study focuses primarily on regulatory use rather than direct farmer support, there was a call for

clear decisiormaking processes and specific legislative recommendations to manage the complexities and ensure
that land and soil capabijitguide informed land use planning and agricultural governance decisions.

111



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

This page left blaniatentionally.



Soil Classification Systems & Use in Regulating Agricultural Lands Study
FinalReport

X. HNALRECOMMENDATIONS

OVERVIEW

The core recommendations presented here have been developed through extensive analysis and consultation,
drawing on insights gathered during Phase Il outreach efforts. These recommendations focus on the modernization
2F 1L gl A~ AUA f | yahsitdeaf®m syBemdzhdt riglg ¢h drachronbls Slatasets, and an update of

the Land Study Bureau (LSB) model. This shift is essential for enhancing the effectiveness and relevance of
agricultural governance, ensuring that the regulatory framework is edigmith current agricultural land use and
technological and theoretical advancements in land evaluation. Through the integration of updated data and a
modern land evaluation methodology, the LSB model update aims to provide a more accurate, robust,aatlapd
classification system for agricultural governance.

The seven recommendations below focus on modernizing the Land Study Bureau (LSB) land classification model by
developing a statewide assessment that integrates the latest soil data and land characteristics while retaining the
familiar LSB title and clagsdtion system (Rec #1). The model would assess sustained land productivity by
integrating historical and current land use data (Rec #2) and strategically evaluating major crops (Rec #3), ensuring
it considers the longerm impacts of past agricultural aeities while providing tools for assessing future agricultural
suitability. A participatory approach to refining the updated LSB model outputs (Rec #4) would involve public input
on crop selection and suitability, ensuring the process is transparent@ngrehensive (Rec #3, Rec #4). Statutory
mandates are recommended to ensure routine updates to LSB classification maps and periodic revisions of the
model, to incorporate technological advancements and changing economic conditions (Rec #5). Regulatbry use
systems relying on anachronous datasets, such as LESA and ALISH, would be replaced with the updated LSB model
to improve regulatory decisiemaking (Rec #6), and regulations amended to clarify which soil classification system

to use to ensure consistepdn application (Rec #7).

Theseven core recommendationis order are:
Update the Land Study Bureau (LSB) Land Classification Model
Assess Integrating Historical and Current Land Use into LSB Model Update
Analyze Sustained Land Productivity with Strategic Crops and Public Tools
Refine Updated LSB Model Outputs through Participatory Map Review
Mandate Routine Map Updates and Model Revisions
Update Outdated Classifications in Regulations

Clarify Classification References in Regulations

CONTEXT ANBATIONALE

Detalls, including context and rationale for each recommendation, are provided below. The context outlines the
intent, process, and specific issues each recommendation addresses, while the rationale draws on research findings,
stakeholder feedback, and hgsractices from other jurisdictions. Where applicable, references to relevant sections

of the report link recommendations directly to detailed findings, guiding readers to pertinent sections and situating
SIOK NBO2YYSYyRIGAZ2Y ¢ A fdal and lregulatory Aldhdscapdzy Todiethe, thesd NA O dz
recommendations lay the foundation for an updated, adaptable soil classification system, with the goal of making it

a valuable resource for sustainable agricultural planning and informed decisi&ing acres the state.
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1. Update the Land Study Bureau (LSB) Land Classification Model

The cornerstone recommendation is to update the Land Study Bureau (LSB) land classification model. This
foundational step is crucial for creating a modern, accurate, and dynamic system for evaluating agricultural land in
I gl A~ AD

The current LSB model, last updated in the 1960s and 1970s, no longer accurately reflects the state's current
agricultural landscape. Our research, detailed in Section Ill of the study, reveals that the existing system is based on
outdated data and methodogies that do not account for significant changes in agricultural land use patterns,
environmental conditions, soil science, or best practice in land evaluation over the pasthtlfy. This outdated

system compromises the state's ability to make infed decisions about land use and agricultural policy.

The LSB model should be updated to a dynamic, statewide system that retains the familiar LSB title and A to E output
classes. This approach balances the need for modernization with the benefits of continuity, addressing concerns
raised by stakeholders dmg outreach efforts (as detailed in Section VI). By maintaining the familiar LSB framework
while updating its underlying data and methodologies, disruption to existing policies and statutes can be minimized
while significantly improving the accuracy anterance of the system.

The updated model would integrate the latest USDA Natural Resources Conservation Service (NRCS) soil data,
current agricultural land use information, and other relevant factors. This integration would provide a more
comprehensive and accurate assessmeniaofl suitability for agriculture. Importantly, the update would expand

the classification system to provide statewide coverage, addressing a significant limitation of the current system.

While this update represents a significant undertaking, our research into best practices from other jurisdictions
(detailed in Section VII) suggests that such comprehensive updates are both feasible and highly beneficial. States like
California and New Ykihave successfully implemented similar updates to their soil classification systems, resulting

in more effective land use planning and agricultural policy.
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agricultural land use. This updated system will serve as the foundation for the subsequent recommendations, each
of which builds upon and extendsd capabilities of this modernized LSB model.

2. Assess Integrating Historical and Current Land Use into LSB Model Update

The second recommendation emphasizes the need to thoroughly assess the potential effects of integrating historical
and current land use data into the updated Land Study Bureau (LSB) model.

The current LSB model has significant limitations due to its lack of historical data and insufficient current use
information, such as outdated irrigation extent as detailed in Section Ill. Without these details, the model may
overlook valuable insights garding soil conditions, crop suitability, and existing infrastructure that may not be
evident from soil data alone.

Incorporating both historical and current land use information addresses these gaps by providing a more
comprehensive understanding of land potential and value over time. This integration allows for a nuanced approach
that may enable the system to effectily reflect the longerm value and impacts of land use without inadvertently
limiting future use possibilities.

Research into best practices from other jurisdictions (detailed in Section VII) suggests that incorporating historical
context, particularly use history impacts on soil quality, into land classification systems can lead to more informed
and sustainable lath use decisions. Additionally, research detailed in the review of existing systems (Section IIl)
suggests that historical irrigation extent is outdated. This approach could balance the value of historical context with
contemporary agricultural realitiesddressing stakeholder concerns (detailed in Section VI).
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Ultimately, integrating this broader dataset aims to enhance the LSB model's ability to provide a more
comprehensive and contextually rich system for evaluating agricultural land. Revising the LSB model through this
integration not only enriches its evalitah 2y OF LI 0 Af AGAS& odzi Ffaz2 +FfA3aya 11 gl
both past and present realities, fostering more sustainable and informed agricultural development.

3. Analyze Sustained Land Productivity with Strategic Crops and Public Tools

The third recommendation advocates for a forwdodking approach to land classification by incorporating crop
suitability modeling and developing accessible public tools. This enhancement is essential to refine the Land Study
Bureau (LSB) model, makinyi2 NB | Rl LJGA DS FyR NBalLRyaiodsS G2 11Fgl A~ AQa
needs.

Currently, the LSB model relies on static assessments that may miss emerging opportunities or challenges in crop
selection and land management, limiting its effectiveness in evaluating shifts in agricultural potential. Moreover, the

lack of transparency it KS SEAaGAYy3d FNIYSHE2N] NBAGNROG& aidl 1SKz2ft RSN
informed decisions about agricultural land use. Without a robust, dynamic system for evaluating diverse crops and
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and market conditions remains limited.

This recommendation proposes integrating a comprehensive crop suitability analysis within the LSB model, drawing
on data such as soil quality, water resources, and climate projections to assess both current and future crop viability.
This approach would gerate detailed suitability maps that visualize potential productivity across varied land
parcels, providing clear, accessible insights for producers, land managers, and the public. By making these maps
publicly available and including decisisapport tods, the updated model would empower stakeholders to evaluate

land suitability for diverse crops and land uses, fostering a moreidé&damed approach to agricultural planning.

These and similar data on other agricultural land use types could be aggregitedo the original LSB approach
(Section 1l1), into overall ratings.
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informed by stakeholder outreach (Section VI), this dynamic approach will support proactive land use planning and
policy-making. Integratingdedback from community stakeholder&@mphasizing native and higralue crops suited

G2 | I g1 A~ ACehsurSsQratihe A9B $wo&l reflects both technical data and local knowledge.

In summary, this update will transform the LSB model into a transparent;fusedly decisiorsupport tool that

YSNHSa &aO0ASYOGATAO AyaradkKiaa oAlGK O2YYdzyade LISNBRLISOGABS:
resource for sustainable ldmmanagement, aligning technical assessments with the diverse needs of local producers

and supporting resilient agricultural planning across the state.

4. Refine Updated LSB Model Outputs through Participatory Map Review

The fourth recommendation emphasizes a stakeholdiéren review process for the updated Land Study Bureau

(LSB) model outputs. This participatory approach will involve agricultural producers, land managers, and community
members in reviewing draft clagsiéition maps, allowing local insights and expertise to guide the development of an

I OO0dzNY §SZ LN} OGAOFfX FyR t20Ftte& NBt{SOIyd tFyR Ofl aaant¥

As reflected in Section Il (Evaluation of Existing Soil Classification Systems) and stakeholder concerns (Section VI),
parcetevel classification disparities can create confusion and inaccuracies for users. Even within similar soil types,
adjacent parced might develop different ratings over time, over underestimating productive capacity due to
changes in irrigation availability. This issue is exacerbated due to limited access to and understanding of the historical
data used to generate these ratings.
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Updated LSB model outputs should be refined through a Participatory Map Review. Along with highlighting the need
for an updated, more accurate classification system that considers current conditions, refining model outputs
through public review and inputrodraft output maps can enhance the accuracy and credibility of land classification
systems. This approach balances the need for scientific rigor with the importance of local expertise, addressing
concerns raised by stakeholders during outreach effortst{@e VI).

The need for a participatory map review process arose from stakeholder concerns aboutlpagtelassification
disparities, which call for a systematic and equitable approach to land evaluations, while mitigating the risk of system
manipulation that cold lead to impermissible land uses. By allowing public input on draft maps, this approach aims
to enhance transparency, ensure consistency, and identify errors before finalizing maps, thus strengthening the
classification system's utility and integrity.

A participatory map review process can address these issues by integrating community and expert feedback into the
updated model. This approach will enhance scientific rigor with local knowledge, ensuring that draft classification

maps reflect current agritzt G dzNJ t O2y RAGAZ2Y & YR | FgFAWAQA dzyAljdzS | INF
and feedback sessions, participants could provide input on crop aneusmduitability maps, helping to refine the

model outputs based on practical, #he-ground ©nsiderations.

By refining the LSB model outputs through a stakeheRI&AX @Sy YI LI NBGASSS | I 6F AWA gAff
system that is transparent, credible, and tailored by local knowledge. This improved model will serve as a valuable

tool for policymakersfarmers, and land managers, enabling more informed and equitabledaadiecisions that

benefit from a reproducible model enhanced by local knowledge.

5. Mandate Routine Map Updates and Model Revisions

The fifth recommendation focuses on establishing a framework for routine updates and revisions of the Land Study
Bureau (LSB) model. This step is crucial to ensure thahtternized land classification system remains relevant,
I OO0dzN> 6S> yR NBaALRYyaAdS (G2 I lglA~"AUa S@2t @Ay 3 | ANK Odz

While the LSB intended to conduct periodic updates to its land classifications, the agency was defunded in 1974,
preventing these updates from being implemented (Section lIl), leading to obsolescence over the decades. As
detailed in Section IX, stakeholdeshared concerns that a static classification system could not effectively respond
to the dynamic nature of agricultural practices, environmental changes, and technological advancements. This gap
indicates a pressing need for a more flexible and contemyoapproach.

The recommendation proposes a mandated schedule for routine updates and reviews, ideally supported by
statutory measures. This framework would ensure that new data and methodologies are systematically integrated,
and addresses stakeholder concerns aboet lecessity of balancing stability in land use planning with adaptability,

as discussed during outreach efforts (Section VI and 1X). By implementing a routine update process, the LSB model
can remain a valuable decisiomaking tool amid changing climategonomic, and agricultural conditions.

The update model could include automated data inputs such as the NRCS's Annual Soils Refresh of SSURGO. This
would seamlessly integrate the latest soil and environmental data and allow fetimeahdjustments to the model,
maintaining its accuracy andlexance for land use and agricultural policy decisions.

While establishing a system for routine updates represents an ongoing commitment, our research into best practices
from other jurisdictions (detailed in Section VII) suggests that such regular revisions are essential for maintaining an
effective land clasBcation system. States like California and New York have successfully implemented similar update
frameworks, resulting in classification systems that remain responsive to changing environmental and agricultural
conditions.
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remains a reliable and adaptable tool for agricultural planning and poiadying. This approach will safeguard the

relevance of the LSB model,ahiing it to continue serving as a valuable resource for farmers, policymakers, and
planners in the face of evolving agricultural needs and environmental conditions.

6. Update Outdated Classifications in Regulations

The sixth recommendation emphasizes the need to replace outdated classifications in regulations with the
modernized Land Study Bureau (LSB) model. This transition is crucial for ensuring consistency and accuracy in land
use decisiormaking, thereby enhaneg the effectiveness of the updated LSB model across jurisdictions.

Research on Soil Classification Systems References in State and County Codes and Regulations (Section V) reveals
that current regulations include outdated references to soil classification systems. This can lead to unintended
consequences, such as misadlted resources and policy mismatches, compromising the state's ability to make
informed decisions about land use and agricultural policy.

To address this issue, the recommendation proposes transitioning to the updated LSB model across all levels of land
use policy. Aligning regulations with the updated LSB classification can provide a cohesive framework that supports
a unified statewide apmrach to agricultural land management with the benefits of using the most current and
accurate data.

7. ClarifyClassification References in Regulations

tKS aSOSYyiK NBO2YYSYyRIGAZ2Y F20dzaSa 2y FYSYRAYy3 | kgl A~ A
references to the updated Land Study Bureau (LSB) model. This critical step is essential for preventing confusion and
inconsistency in the appliciah of soil classifications across jurisdictions.

Some current regulations refer to soil classifications without specifying which system should be used, leading to
potential disparities in policy interpretation (Section V). This lack of clarity can create regulatory conflicts and
inefficiencies, inhibitig the state's ability to implement consistent land use policies.

To address this issue, the recommendation proposes to amend regulations to explicitly reference the updated LSB
model where soil classifications are required. This approach balances the need for regulatory precision with the
benefits of a unified classifiion system, addressing concerns raised by stakeholders during our outreach efforts.
Providing clear classification references can enhance regulatory transparency and ensure uniformity in land
classification applications across agencies and counties.

The amendment process would involve reviewing existing regulations to identify all instances where soil
classifications are mentioned, then updating these references to specifically cite the LSB model. This effort simplifies
the application of soil clasghtions for all stakeholders, including agricultural producers and county planners, by
providing a standardized reference point.
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This Recommendations Matrix offers an overview of the core recommendations, including their origins, required tools, hpstnersexpertise for
implementation, and practical steps or system changes that may be needed to enact each recommendation.

Summary

Sources

Resources

Possible Operational

Requirements

Update the Land Stud
Bureau (LSB) Land
Classification Model

Update the Land Study Bureau (LSB) land
classification model to dynamic, statewide
system that retains the LSB title and A to E outp
classes. Integrate the latest USDA NRCS soil d
agricultural land use and crop data, and other
relevant factors, with clearly defined parameterg

Project Team,
Polis consensus|
Stakeholder
input, Best
Practices Reviey|

USDA NRCS
partnership; Database
management system;
Collaboration with a
university or similar
institution and

Expand classification system to
Statewide coverage;

Revise LSB algorithm; Review
legal implications;

Modify the Modified Storie
Rating Index (MSRI) linked to

for.evaluatmg general agriculturairid su_ltaplllty. HDOA/ADC SSURGO and rainfall (Y factor)
This approach ensures regulatory continuity ang .

o . ; - g data; Enhance the system to
minimizes disruption to existing policies and :

. N automate the Y factor using

statutes, balancing the need for modernization T

. ) - irrigation extent data
with the benefits of familiar language.

Assess Integrating Assess the benefits arathallenges of integrating | Project Team; || | g1 A~ A h LJ Aggregate and analyze

Historical and Current
Land Use into LSB
Model Update

traditional, plantation, and current use patterns
into the LSB model update. A thorough
assessment is necessary to determine whether
historical land use integration can reflect long
term value and impacts of use without narrowing
the range of possibilities for future use. This cod
provide a foundation for assessing letggm land
productivity and thus capacity for sustained
agricultural use.

Phase | Soil
Systems
Research;
Systems
Comparison

mapping tools;
Historical Records

plantation history and current
use data
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Possible Operational

Requirements

Analyze Sustained
Land Productivity with
Strategic Crops and
Public Tools

Strategically select and evaluate a diverse rang
crops and agricultural land use types for inclusid
in the updated LSB model. Calculate the curren
and future suitability of each spatially, and provi
these intermediary results as decisisnpport
tools for public use. Engage stakeholders in
reviewing crop selections and suitability map
outputs. This approach ensures that the land
productivity analysis is comprehensive, forward
looking, and transparent, empowering
stakeholders and the public to makd€armed
decisions based on reliable and accessible data

Project Team;
Polis consensus|
Stakeholder
input; Best
Practices Reviev
(New York)

Economic analysis
tools; GIS software;
Stakeholder
engagement platforms

Identify and review
representative crops for
productivity analysis; Develop
crop suitability models; Conside
Potential Impacts; Establish a
reliable Overall Productivity
Rating for each Land Type;
Design model to adapt to new
crops or changes in agricuital
practices over time

Refine Updated LSB
Model Outputs
through Participatory
Map Review

Implement a transparent and participatory
approach for addressing and resolving
inconsistencies in land classification through
public review and input on draft output maps. Th
ensures that the classification process is fair,
accurate, and uniformly apghd across different
landscapes, preventing misuse or manipulation
while fostering community trust and
collaboration.

Project Team;
Stakeholder
input

GIS expertise; GIS
software;
Collaboration with
County planning
departments

Develop methods to resolve
parceHevel rating
inconsistencies; Develop review
process; Create usdriendly
mapping interfaces; Create
system to manage public
feedback; Review potential HAF
amendments to address pareel
level disparities
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Possible Operational

Requirements

Mandate Routine Map
Updates and Model

Establish in statute that (a) LSB classification m
shall be routinely updated with the most current

Polis consensus|
Best Practices

USDA NRCS
partnership; Research

Adoption of NRCS Annual Soilg
Refresh of SSURGO and/or

Revisions data, and (b) the LSB model shall be periodicall] Review partnerships similar, regularly updated data
reviewed and revised to incorporate technologid (California); sources; Integration of regularlyj
advances, shifts in economic conditions, and Phase | Soil updated data source with
evolvingneeds. These statutory requirements wi| Systems existing classification systems;
ensure that the LSB classification maps and mo| Research Develop a clear legislative
remain accurate, relevant, and effective tools fo framework to guide the update
guiding land use decisions. process

Update Outdated Replace outdated classification systems, such g Regulations Policy updates Identify affected regulations;

Classifications in LESA and ALISH, with the updated LSB model | review Draft updates; Coordinate with

Regulations where relevant in regulations. This transition wil relevant state and county
strengthen the regulatory framework by providin agencies
more accurate and reliable data, thereby
improving decisiormaking processes.

Clarify Classification | Amend regulations that refer to soil classificatiol Regulations Policy updates Identify vague regulations; Draf

References in but do not specify which soil classification syste| review clarifications with precise use o

Regulations

should be used. This will better define regulator
purpose and ensure consistency in regulatory
application.

classification system in
regulation; Ensure consistency
across policies; Continue
engagement with necessary
agencies
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APPENDIA: CoOPY OBGNEDACT189

Accessible at https://www.capitol.hawaii.gov/sessions/session2022/bills/GM1290_.PDF

GOV. MSG. NO. {290

EXECUTIVE CHAMBERS
HONOLULU

DAVID Y. IGE
GOVERNOR

June 27, 2022

The Honorable Ronald D. Kouchi, The Honorable Scott K. Saiki,
President Speaker and Members of the
and Members of the Senate House of Representatives

Thirty-First State Legislature Thirty-First State Legislature

State Capitol, Room 409 State Capitol, Room 431

Honolulu, Hawai'i 96813 Honolulu, Hawai'i 96813

Dear President Kouchi, Speaker Saiki, and Members of the Legislature:
This is to inform you that on June 27, 2022, the following bill was signed into law:

SB2056 SD1 HD1 CD1 RELATING TO SOIL CLASSIFICATIONS.
ACT 189

Sincerely,

o

Governor, State of Hawai'i
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A d by the Governor
pproved by tre ACT 189

on

THE SENATE 2056
THIRTY-FIRST LEGISLATURE, 2022 S B N O .
STATE OF HAWAII . * -

A BILL FOR AN ACT

RELATING TO SOIL CLASSIFICATIONS.

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF HAWAIL:
1 SECTION 1. The legislature finds that the State has not
2 completed a comprehensive soil study or completed sufficient
3 agricultural soil mapping in over fifty years. The first and
4 only statewide soil mapping, classification, and
5 characterization study was conducted by the land study bureau of
6 the university of Hawaii from 1965 through 1972. This
7 classification system remains the master reference for the
8 regulation of lands in the state agricultural land use district
9 by the State and counties. The land study bureau classification
10 system reflects the agricultural activities of plantation sugar
11 cane and pineapple production that dominated Hawaii agriculture
12 at the time of the study.
13 The legislature further finds that the United States
14 Department of Agriculture maintains detailed information on
15 Hawaii soils in its national soil classification system, which
16 is regularly updated by the federal government. The United

17 States Department of Agriculture's soils inventory and

2022-3075 SB2056 CD1l SMA.doc 1
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e S.B. NO. &5

H.D. 1

Cc.D.1
classification system is also the reference dataset for many of
the United States Department of Agriculture's programs.

To meet the State's focd sustainability goals and enhance
local agricultural productivity, it is important to utilize
effective standards for identifying productive agricultural
lands and protect long-term agricultural use under state and
county land use regulatory systems. Accurate soil data
reflecting soil characteristics, soil properties, and
identification of limits, risks, and soil suitability for
various uses helps optimize public and private investments in
agriculture to meet Hawaii's food and agricultural
sustainability goals.

Accordingly, the purpose of this Act is to:

(1) Require the office of planning and sustainable
development to conduct a study of the suitability of
the land study bureau soil overall (master)
productivity rating system and other soil
classification systems in the regulation of
agricultural lands in the State and make
recommendations for the use of soil classification

systems for agricultural land use regulation; and

2022-3075 SB2056 CD1 SMA.doc
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(2) Appropriate funds to conduct the study.

SECTION 2. The office of plahning and sustainable
develcopment shall conduct a study of the suitability of soil
classification systems, including the soil overall {master)
productivity rating system and detailed land classification of
the land study bureau, for the regulation of agricultural lands
by the State and counties.

SECTION 3. In conducting the study required by this Act,
the office of planning and sustainable development shall
request, as appropriate, the assistance of the department of
agriculture, college of tropical agriculture and human resources
of the University of Hawail at Manoa, and the land use
commission, which shall cooperate with and provide any necessary
resources tc the office of planning and sustainable development.
The office of planning and sustainable development may further
consult with the United States Department of Agriculture, if
necessary.

SECTION 4. The office of planning and sustainable
development shall submit a report of its findings and

recommendations, including any proposed legislation, to the

2022-3075 SB2056 CDl1 SMA.doc 3
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et S.B. NO. %
S.D.1

- * " HD.1

cD.1

legislature no later than twenty days prior to the convening of
the regular session of 2024.

SECTION 5. There is appropriated out of the general
revenues of the State of Hawaii the sum of $325,000 or so much
thereof as may be necessary for fiscal year 2022-2023 for the
office of planning and sustainable development to conduct the
study as required by this Act.

The sum appropriated shall ke expended by the department of
business, economic development, and tourism for the purposes of
this Act.

SECTION 6. This Act shall take effect on July 1, 2022,

2022-3075 SB2056 CD1 SMA.doc
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APPROVED this 27th dayof June , 2022

=

GOVERNOR OF THE STATE OF HAWAII
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S$.B. No. 2056,S.D.1,H.D. 1,CD. 1

THE SENATE OF THE STATE OF HAWAI‘I

Date: May 3, 2022
Honolulu, Hawaii 96813

We hereby certify that the foregoing Bill this day passed Final Reading in the Senate

of the Thirty-First Legislature of the State of Hawai‘i, Regular Session of 2022.

Clerk of the Senate
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SB No. 2056,SD 1,HD 1,CD 1
THE HOUSE OF REPRESENTATIVES OF THE STATE OF HAWALII
Date: May 3, 2022
Honolulu, Hawaii
We hereby certify that the above-referenced Bill on this day passed Final Reading in the
House of Representatives of the Thirty-First Legislature of the State of Hawaii, Regular Session

of 2022.

(O~

Scott K. Saiki
Speaker
House of Representatives

e | Db—.
Brian L. Takeshita

Chief Clerk
House of Representatives
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Criteria Description Measurement Measurement Difficulty Source
Accuracy in How well the system classifies @ Moderate- Requires
. . . . . Yamamoto,
identifying delineates the most productive o . |analysis of system -
. . . |Qualitative (High Chillingworth,
quality agricultural lands based on soil methodology and
: . . Moderate, Low) . RFP/Work
agricultural properties, soil health, comparison to actual
. . o Plan
lands topography, climate, etc. agricultural productivity
Adaptability to | The ease and feasibility of Yamamoto,
changing updating the system to account |Qualitative (High|Easy Can assess based |Chillingworth,
conditions and |for new crops, technologies, soil| Moderate, Low) |system methodology RFP/Work
crop productiondata, etc. Plan
Transparency Yamamoto,
understandabili How clear and acces_S|bIe the Qualitative (High|Easy Assess based on RFP/Work
methodology and rationale of the ; . |Plan, 10/3
ty, and Moderate, Low) |available documentation
. |system are. Outreach
documentation
Comments
Incorporation of Extent to which norsoil factors Qualitative (High Easy Review . .| Yamamoto,
: (e.g., access to markets, land us methodology for inclusior . .
non-soil factors . . Moderate, Low) . Chillingworth
plan alignment) are considered of non-soil factors
Geographic Completeness of geographic  |Qualitative (High Modergte- Req“'fes GIS
analysis to quantify Yamamoto
coverage coverage across the State Moderate, Low)
coverage
o The extent to which theystem Moderate- Requires
Productivity & ) N . .
) accounts for the economic value|Qualitative (Highjunderstanding 10/3 Outreach
Agricultural .
Value of agricultural lands based on |Moderate, Low) |methodology and data |Comments
productivity. sources
The degree to which the system
Irrigation considers the presence, access,|Qualitative (HighEasy Assess based on |10/3 Outreach
Infrastructure |and need for irrigation Moderate, Low) |methodology Comments
infrastructure and water systems
Cultural & The incorporation oHawaiian
Indigenous indigenous knowledge, land Qualitative (High|Easy Review 10/3 Outreach

Considerations

classifications, and cultural facto
into the methodology.

Moderate, Low)

methodology

Comments
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Criteria

Accuracy in

identifying quality
agricultural lands

Moderate. LSB provides useful
yield and soil information, but
may not be as detailed as soil
specific systems.

Comparison Rubric

High. ALISH provides
comprehensive land use
data, including soil
properties.

Soil Classification Systems

Table

High. LESA uses a variety
factors to evaluate
agricultural land quality.

High. SSURGO provides detailed soil ¢

& Use in Regulating Agricultural Lands Study

FinalReport

SSURGO

including properties and characteristicyg
which are crucial for identifying quality
agricultural lands.

Adaptability to
changing conditions
and cropproduction

High. LSB is adaptable and car
updated with new data relativel
easily.

Moderate. ALISH's
adaptability may depend on
the availability and
integration of new data.

High. LESA is designed to
adaptable to changing
conditions.

Moderate. While the database is
comprehensive, updating it with new
data can be a complex process.

Transparency,
understandability,
and documentation

High. LSB's methodology is cle
and welldocumented.

High. ALISH's methodology
clear and welbdocumented.

High. LESA's methodology
clear and weldocumented.

High. The methodology and rationale
behind SSURGO are watdlicumented
and accessible.

Incorporation of non
soil factors

High. LSB considers a variety 0
factors beyond soil properties.

High. ALISKHonsiders a
variety of factors, including
land use and accessibility.

High. LESA considers a
variety of factors, including
land use, accessibility, and
proximity to markets.

Low. SSURGO primarily focuses on sd@
data.

Geographic coveragg

Moderate. LSB excluded urban
I NBlF &% bA~ AKI dz
from analysis. Subsequent mafg
removed areas with urban
districts boundaries.

Moderate. ALISH is criteria
based and thus has limited
geographic coverage.

Moderate. LESA is criteria
based and limited by the
spatial extents of multiple
input layers.

High. SSURGO provides the most deta
level of soil geographic data available i
the United States.

Productivity &
Agricultural Value

Moderate. LSB used the most
robust yield data, but these dat
are out ofdate.

a2RSNI S ||
category considers special
high yield or value crops.

High. LESA considers the
economic value (via LSB a
SPI) of agricultural lands.

Moderate. The database contains yielq
information on a few crops that can be
used in agricultural management and
landuse planning.
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Criteria LSB ALISH LESA SSURGO
Irrigation Moderate. LSB considered Moderate. ALISH considergHigh. LESA considers the |Low. SSURGO does not specifically
Infrastructure irrigation access, but this has n{soil moisture and irrigation |presence of irrigation consider irrigation infrastructure.
been updated since the system|need. infrastructure.
was created.

Cultural & IndigenougLow. LSB does not specifically [Moderate. ALISH Low. LESA does not Low. SSURGO does not specifically
Considerations incorporate indigenous incorporates some specifically incorporate incorporate indigenous knowledge or
knowledge or cultural factors. |indigenous crops. indigenous knowledge or |cultural factors.

cultural factors.
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APPENDIXC:POLISREPORT

This report has been modified for better visual display.
The interactivereport can be viewed online dtttps://pol.is/report/ratfrhexm3dhawcfavédy

@ Report https://pol.is/2xkaetybza

Overview

Pol.is is a regime survey system that helps identify the different ways a large group of people think about a divisive
2NJ O2YLX AOI G SR olNSWA GRa2 gl yS NBFQ & 2IY SO [G3SANra @2 dzQf € ySSR G2 |

Participants:These are the people who participated in the conversation by voting and writing statements. Based on
how they voted, each participant is sorted into an opinion group.

Statements: Participants may submit statements for other participants to vote on. Statements are assigned a
YdzZYo SNI Ay GKS 2NRSNJ 6KS8@8QNBE &dzoYAGGSR®

Opinion groupsiGroups are made of participants who voted similarly to each other, and differently from the other
groups.

This pol.is conversation was run by HH. The topic was 'Evaluating soil classification systemdiit’Hawa

116 105 6,575 170 56.68 3.03
people voted people grouped votes were cast  statements votes per voter statements per
were submitted on average author on
average

How divisive was the conversation?

Statements (here as little circles) to the left were voted on the samer vedther everyone agreed or everyone
disagreed. Statements to the right were divigivearticipants were split between agreement and disagreement.

-y [ L4
;::::..:l:.::.':.:.:': o..g:o '.:E:. ';'.. % .‘.‘:: ':'.'. se) o e ® M M M - .
L]
Consensus statements Divisive statements
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Majority
Here's what most people agreed with.

60% or more of all participants voted one way or the other, regardless of whether large amounts of certain minority
opinion groups voted the other way.

% Disagreed % Passed % Didn't vote

STATEMENT OVERALL 105 A35 B0
Protecting prime productive lands " oom [

11 should remain a priority in o o o
agricultural land regulation.. 7% 1% 5%
Water infrastructure is needed to e e r—

28 ensure IAL and similar lands are able o, i o,
to be utilized 5% 6% 5%

3p Soil systems should be easy to use — —— I
and understand 5% 1% 1%
Protecting prime productive lands I I ——

41 should remain aFACTOR in s .
agricultural land regulation. . 2% 3% 1%
Any system incorporating soils for

44 12nd use decisions should be — —— —
updatable, dynamic, and easily 4%, 1% 1%
incorporated into land use decisions

104 The LSBsystemis fine because soils — —
don't change over time. 6Fh 584 T

Areas of Uncertainty

Across all 105 participants, there wascertainty about the following statements. Greater than 30% of participants
who saw these statements ‘passed'.

Areas of uncertainty can provide avenues to educate and open dialogue with your community.

STATEMENT OVERALL 100 A35 B70

SSURGO is useful forwaterflow and
68 erosion analysis for housing S— — —
developments 5% 0% 9%

45 Only LSB contains crop/animal yield Wi -. |
estimates that are useful to farrners 24 14 o

SSURGO s useful foridentify INpUis — —

55 tosee if lands are economicall
feasible. d 10% 4% 194

LSBis the primary systemused in - o -
97 solarscoping due to use in land o . o
regulation % *e 8%

Site specific soil studies determine - = -

96 that the existing classifications are . , o
inaccurate 9% 1F% 5%
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Opinion Groups
Across 105 total participants, opinion groups emerged. There are two factors that define an opinion group. First,

each opinion group is made up of a number of participants who tended to vote similarly on multiple statements.
Second, each group of participa who voted similarly will have also voted distinctly differently from other groups.

GroupA: 35 participants

Statements which make this group unique, by their votes:

STATEMENT OVERALL105 A35 B70
We should be cautious about major re— e -

4 changes to systems that still work B o
reasonably well. 268% 9% 3%
Systems need updating, butwe - r—— p—

74 needto have a system that isn't — o .
constantly being updated too 2%k 20% 26%
climate change effects on p— — [r—

90 endangered species movement . .
needs to be also addressed 33k I ffe
Important ag lands need good soil - - -

157 types, relatively flat, have gravity- ) .
flow non-potable water. 4Z% 1 &

ag We needto release ag land for | I I
energy use. 4% 66% 38%

Group B: 70 patrticipants

Statements which make this group unique, by theites:

STATEMENT OVERALL105 A3S B70
Soil classifications should take into
24 @ccount ahupuaa and indigenous — — —
perspectives, justice, land access, 2% 4% ao,
and water access.
A land's potential for soil carbon — e ——
82 sequestration should be considered o o o
in any new integrated framework 11% 2%F% 2%
140 Systems should consider land cover B0 — —
change as a result of sealevel rise. 21 509 4%
Dynamic soil properties, like soil . e ——
65 health, should be part of a new o, - o
classification system 8 2% 0%
3 Data should be updated to reflect —— I I
how lands are currently being used 1P 25 19
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Graph

Which statements were voted on similarly? How do participants relate to each other?

In this graph, statements are positioned more closely to statements which were voted on similarly. Participants, in

turn, are positioned more closely to statements on which they agreed, and further from statements on which they
disagreed. This means paitiants who voted similarly are closer together.

! B

)
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All statements
Group votes across all statements, excluding those statements which were moderated out.

Sort by: Statement ID
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STATEMENT OVERALL 105 A 35 B 70
We regularly consult LSB ratings

3 when assessing agricultural potential I I |
for land. It provides a useful 15% 9% 34% 18%
baseline..

We should be cautious about major e EEs—— ]

4 changes to systems that still work i i
reasonably well.. 26% 9% : 36%
Amajor limitation of current systems ] T

5 is the lack of regular updates to
reflect changing conditions.. 1% 29% 1%

6 The LSB system undervalues land [ | [ |
quality in some regions.. 3% 6% 1%
Digital soil maps like SSURGO offer

7 more detailed insights, but can be I [ | I
difficult to interpret without adequate 67% 3% 3% 3%
training..

Periodic re-evaluation and — e, —

9 stakeholder input would help keep i
existing systems relevant.. 1% 6% 17% 0%

It's challenging to reconcile

10 differences between multiple I I [ |
classification systems on the same ‘ 11% 16% 8%
land..

Protecting prime productive lands —— ] e

11 should remain a priority in
agricultural land regulation.. % 1% 5%
Existing classifications overly focus e e e

12 on productivity, which shouldn't be
the only consideration.. 18% 33% 10%
Existing systems don't account for e [re— —

13 climate change or traditional
Hawaiian land management.. 6% 16% 1%
Systems were designed to protect

16 Sugar and pine do not reflect current I | |
use, diversified use, agriculture on 4% 9% 1%
marginal lands or taro farming
Enclosed agriculture (vertical, shade, - e —

18  green houses etc) needs to be
considered in any system update 19% 2% 66% 8%

22 Distance to services and history of I | I
use are important considerations I 20% 42% 8%

Soil classifications should take into

24 account ahupuaa and indigenous I T |
perspectives, justice, land access, 220, 48% 8%
and water access.

Soll types are Important o identiy [ ] ] ]

27  traditional/cultural resources and
vegetation. 20% 39% 9%
Water infrastructure is needed to — — e

28  ensure IAL and similar lands are able
to be utilized 1% 5% 6% 5%

Soil systems should be easy tc use — (I |

30
and understand 5% 12% 1%
Need for a robust modern system

N . e |

32  that supports agricultural
PRODUCTMITY 68% 7% 6% 8%

a3 The LSB soil classification system I I |
feels cutdated 9% 29% 65% 0%

a4 Datashould be updated to reflect I L | I
how lands are currently being used 10% 26% ¢ 19
Vertical farming should not be used —— o —

38  asadiversion to authorize
development of Agricultural lands. 22% 25% 20%
Soil remediation is not considered In ] [ro— [r—

38  the current assessment of soil .
quality. 7% 6% 7%
Protecting prime productive lands — — —

41 should remain a FACTOR in
agricultural land regulation.. 2% 3% 1%
Different classification system each e e e

42 for crops, grazing/livestock, vertical
farming, ornamentals, hydroponics. 30% 53% 17%
Any system incorporating soils for
land use decisions should be — I I

updatable, dynamic, and easily 1% 4% 10% 1%
incorporated into land use decisions
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