DRAFT - FOR PUBLIC COMMENT

APPLICANT: Louisiana Department of Wildlife and Fisheries (LDWF)
DURATION: July 1, 2021 – June 30, 2027
TITLE: Louisiana 2019 Flood Disaster Grant Application and Spend Plan
OBJECTIVE: Allocate and distribute disaster assistance funds to restore fisheries and
related communities or prevent similar failures in the future and assist fishing communities
affected by such failure
Introduction:
Based on days at or above flood stage at Baton Rouge, LA, the 2018-19 Mississippi River flood
is the longest lasting flood on record since 1900 (when records became available), surpassing the
flood of 1927 in duration. The extreme duration of high Mississippi River levels since December
2018 has necessitated unprecedented efforts by the U.S. Corps of Engineers to mitigate the threat
of levee failures in Louisiana. Such efforts included the opening of the Bonnet Carré Spillway
twice in 2019; first in late February and again in early May. The Bonnet Carré Spillway opened
for an unprecedented total of 123 days in 2019. The extreme influx of freshwater greatly reduced
salinity levels in the coastal waters of Louisiana and disrupted the delicate balance of estuarine
productivity. Significant, prolonged flood events also occurred in local river systems from
Alabama through Louisiana, impacting regions at least as far west as the Sabine River Basin in
Louisiana. As a result, the 2019 flood event can be considered a statewide disaster with the most
severe impacts occurring in the eastern half of Louisiana.
Harvester Impacts - Commercial and Charter
Significant negative impacts were identified in many major fisheries, including crustacean,
molluscan and finfish fisheries. While primary impacts were identified in inshore fisheries, the
offshore charter fishery was also impacted. Unless otherwise stated, all fisheries below are
commercial fisheries, and losses are based on analyses of trip ticket landings.
Table 1. Identifiable dockside losses from various fisheries in Louisiana as a result of the 2019
flood event as reported in LDWF’s fisheries disaster request in November of 2019.
Fishery
Blue Crab
Brown Shrimp
White Shrimp
Oysters
Black Drum
Charter (offshore fleet, based
on LA Creel effort)
Menhaden
Total

Loss
$3,528,170
$28,190,488
$33,066,118
$17,332,018
$512,455
$2,033,412
$16,723,467
$101,386,128

Qualified losses were limited to current losses in revenue for the purposes of a National Oceanic
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and Atmospheric Administration (NOAA) fisheries disaster declaration (Table 1). At the time of
this request, LDWF recognized that some fisheries would have resource losses and future
dockside losses that did not qualify as actual losses at the time of application (Table 2). LDWF
considered these additional losses while developing this plan.
Table 2. Identifiable resource and future losses from various fisheries in Louisiana as a result of
the 2019 flood event.
Fishery
White Shrimp
Oysters
Total

Loss
$43,082,615
$122,611,776
$165,694,391

There were also localized impacts to some fisheries that did not rise to a state-level basis, or were
mitigated (on a fishery-level basis, though not on a harvester-level basis) by increases in another
part of the state. For example, summarized estimates of losses do not capture the reduced charter
activity in western Louisiana as there was also an increase in central and eastern Louisiana.
It should also be noted that these are dockside (revenue) losses, and do not incorporate in any
way additional costs associated with longer travel times, increased fuel costs, etc. that would be
included in increased costs to those harvesters or charter boat operators.
Processor Impacts:
In late October and early November, 2019, LDWF conducted a survey of seafood processors to
assess the economic effects of the 2019 flood event on the seafood processing sector. The
questionnaire, modeled after one created for a similar effort by the Alabama Department of
Marine Resources, contained eight questions soliciting information about the type of seafood
processed, the sources of seafood, employment reductions, lost sales, and insured losses.
The survey sample consisted of 45 firms known to have processed shrimp, blue crab, oysters,
and saltwater fish (other than menhaden) in Louisiana. The survey was conducted by telephone
in October and November 2019 using telephone numbers from NOAA Fisheries surveys and
LDWF data banks.
Depending upon the assumptions used, total lost sales estimates from survey results could range
from $41.1 million to $81.1 million. A loss estimate of $75.5 million might be most appropriate,
based upon the low range of the estimates from the LDWF survey ($18.7 million) and
extrapolations to the non-respondents with available NOAA Fisheries survey sales estimates
($48.2 million) and the remaining non-respondents ($8.6 million).
Loss Calculation Methods:
Fishery losses are based on the changes in revenue (not landings) calculated in the 12-month
period for which trip ticket data are available at the time of LDWF’s disaster declaration request,
compared to a baseline of recent historic revenue in a similar period (i.e. September through the
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following August). Data were excluded for some fisheries in recent years due to impacts from
prior flood or other environmental impacts (e.g. harsh winter in 2013-14 impacted spotted
seatrout, a major target of the charter fleet in 2014). For a detailed explanation of the methods
used to derive the above economic loss values, please refer to Appendix A.
Approach:
LDWF will implement numerous tasks that are intended to meet the unique needs of a diverse
range of impacted fisheries. These tasks will address a range of negative impacts associated with
flood disasters and target fisheries and sectors that are most heavily impacted by flooding.
LDWF recognizes that NOAA encourages the use of funds to strengthen the long-term economic
and environmental sustainability of impacted fisheries to avoid similar failures in the future.
LDWF considered these factors when determining which tasks to include in this application.
Tasks were prioritized using a deliberative process that analyzed the following factors in no
particular order:
•
•
•
•
•
•
•

Economic losses within fisheries
NOAA priorities
LDWF priorities
Stakeholder priorities
Fishery resource / management needs
Chance of success / level of benefit
Financial feasibility / level of funding required for success

NOAA allocated a total of $58,284,841 to Louisiana of which, $2,084,841, or approximately
3.5%, will be allocated to cover administrative costs incurred by LDWF associated with this sixyear plan. LDWF costs include pre-award spend plan development, general administrative tasks,
program development, industry outreach and assistance, application processing, and monitoring.
LDWF will allocate the remaining funds ($56,200,000) to numerous tasks. The breakdown of
funding per task is described in Table 3.
Table 3. Funding allocation by task.
Task

Equipment Reimbursement Grant
Public Seed Ground Cultch Plants
Alternative Oyster Culture Enhancement Grants
Research and Development of Low-salinity Tolerant Oysters
Commercial and Charter Vessel Access Grants
Habitat and Hydrologic Improvement Grants
Marine Aquaculture Grants
Total

Allocation

$23,950,000
$4,000,000
$3,000,000
$5,000,000
$4,000,000
$13,250,000
$3,000,000
$56,200,000

Detailed information on each task, eligibility criteria, and timelines by task can be found below.
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Stakeholder Input:
Many stakeholders informally reached out to LDWF to provide their input. Early drafts of the
plan were presented at various task force meetings. To the extent possible, this input was
incorporated into this draft. A formal request for stakeholder input will gather public comment
for a 45-day period following a formal announcement and release of the draft spend plan. Public
meetings may be held if requested and allowed under current COVID-19 restrictions.
Task 1: Equipment Reimbursement Grant
Overview:
The Equipment Reimbursement Grant is designed to revitalize the commercial fishing industry
within the State of Louisiana by providing updated and modern equipment to commercial
fishermen, vessel owners, seafood docks, processors and charter captains. The objective of this
grant program is to increase the profitability, sustainability, and adaptability of Louisiana’s
commercial fishing industry. Equipment meeting this objective could be a valuable resource in
long-term recovery and resiliency of Louisiana’s fishing industry.
The maximum reimbursement amount for eligible expenses is $75,000. The maximum
reimbursement amount for each participant will be based on the percentage of match provided.
Participants can provide 10% match for a maximum reimbursement up to $10,000, 30% for a
maximum reimbursement up to $30,000, or 50% with a maximum reimbursement up to $75,000.
Participants will be required to choose a match contribution at the time of application. A
summary of match and grant amount options is provided in Table 4. The total amount of funds
allocated to this assistance program will be available to all eligible fisheries and sectors.
Eligible expenses are any expense related to the commercial fishing industry such as equipment
and repairs that meet one of the goals listed above. Eligible expenses also include activities
directed at helping the commercial fishing industry adapt to the changing coast in Louisiana.
Such expenses include equipment upgrades that allow for increased travel times and distances,
expenses associated with new fishing methods or entering an entirely new fishery, as well as
elevation of equipment and facilities. These grants will ensure that funds are invested into the
industry for specific purposes. A match requirement also ensures a commitment from the
industry.
Table 4. Maximum award amounts and corresponding match requirements for equipment
reimbursement grants.
Max. Award Amount

Match Requirement

$10,000
$30,000
$75,000

10%
30%
50%

Duration:

Value of Equipment Required to Collect
Maximum Award Amount
$11,111.11
$42,857.14
$150,000
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July 1, 2021 – June 30, 2027 (or until funds are exhausted)
Schedule:
This schedule is tentative and dependent upon approval of the spend plan.
July 1, 2021 – Program and application development begins.
January 1, 2022 – The grant application submission portal opens and remains open through the
duration of the program or until funds are exhausted.
Budget:
$23,950,000
Eligibility:
Applicant Eligibility:
The program is open to all Louisiana resident vessel owners, docks, processing facilities, and
fishermen, 18 years of age or older that meet the below criteria. If the applicant is a limited
liability company, corporation, or partnership, the business must register and remain in good
standing with the Louisiana Secretary of State.
Applicants must possess a current resident LDWF commercial fisherman’s license, vessel
license, or wholesale retail dealer license, and be an active saltwater fishery participant. Docks,
processing facilities, or any other type of facility must be located in Louisiana to eligible for this
grant.
Applicants must have reported saltwater seafood sales on LDWF trip tickets in 2020 or 2021 and
2018 or 2019. If the applicant is not legally required to submit trip tickets, the applicant must
show proof of business activity in required years using such records as bank statements or legers,
quarterly tax payments, sales records, payroll records, tax records, and accounting records.
Applicants who entered the fishery for the first time after 2019 are not eligible. Applicants who
left the fishery after 2019 and did not return are not eligible.
Equipment Eligibility:
Equipment, repairs, modifications, or upgrades meeting any one of the below criteria will be
considered eligible.
•
•
•
•
•
•
•

Increases harvesting or processing efficiency
Increases fuel efficiency
Increases product quality and marketability
Increases access to restricted / more regulated higher value markets (i.e. white tag
oysters)
Decreases environmental impacts
Decreases maintenance and overhead burden
Adapts to changing coast line and environmental impacts
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o Allows for increased travel times and distances
o Expenses associated with new fishing methods or entering an entirely new fishery
o Elevation of equipment and facilities
New expenses and previously incurred expenses that were acquired on or after September 1,
2019 will be eligible for reimbursement, provided it meets program requirements.
Reimbursement for labor costs associated with professional installation of equipment is limited
to 15% of the total cost of equipment not to exceed $4,500. Exceptions to this limitation may be
granted on a case by case basis (guidelines for evaluation will be developed).
All equipment must be purchased new.
Application:
The application process will be conducted electronically and will open upon program
development completion and approval of the spend plan by NOAA. The application process will
remain open through the duration of the program or until funds are exhausted. The individual
named on the license or a registered agent of the named business must complete the application.
Business applicants must also be currently registered with the Louisiana Secretary of State.
Applicants are required to submit the following documents along with their application:
•
•

•
•

•
•

•

Copy of photo id.
For applicants not required to submit LDWF trip tickets, proof of business activity in the
qualifying years is necessary. Examples of acceptable documentation include, but are not
limited to, municipal permits, occupational licenses, quarterly tax payment records, sales
or financial reports, and payroll reports.
W-9 Form.
Receipts/Quotes:
o If applicant is seeking reimbursement for existing equipment, applicant must
submit receipts dated on or after September 1, 2029.
o Applicants seeking to purchase new equipment must submit quotes.
o Receipts and quotes (including handwritten) must be on vendor letterhead,
original, itemized, dated and legible.
o Receipts/Quotes must be highlighted indicating those items for which applicant is
requesting reimbursement.
Manufacturer’s equipment specification sheet (if available).
Check Mailing Authorization Form (if applicable).
o Can be requested from the department if payments need to be forwarded to a third
party (such as a financial institution).
Additional documentation may be requested if necessary (such as affidavit, bank
statement, or signed check to verify receipt submitted).

Applications will be reviewed in the order in which they are received according to the date and
time of the completion. Qualifying applicants will be processed in order, and monies will be
awarded based on available program funding.
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Applicants will be required to complete a short survey related to flood impacts as part of the
application process.
Monitoring:
After equipment has been purchased and installed, an on-site inspection may be conducted
before applicant receives funding. If applicant fails the first inspection, applicant will be notified
by letter and given a deadline to rectify deficiencies, at which point the dock, processing facility,
or vessel will be re-inspected. If the applicant fails the re-inspection, applicant will be notified by
letter of ineligibility. LDWF will attempt to conduct an on-site inspection on a minimum of 20%
of the applicants prior to funds disbursement.
Fund distribution:
Applicants will be reimbursed 50% of their eligible expenses up to $30,000 upon submission and
approval of a final invoice. Applicants will be notified to submit receipts/invoices for purchased
equipment by a designated date. If receipts/invoices are not submitted by this deadline,
applicants may be disqualified. Final approval of funds disbursement may be subject to an onsite inspection whereas purchased equipment must be seen properly installed and operable.
A single individual and / or business entity may not be awarded more than one grant.
As required by Louisiana State law, all applicants will be checked against state records for
delinquent tax bills and child support. Identified delinquencies will be deducted from the
applicant’s payment amount and the funds provided to appropriate government agencies.
Task 2: Public Seed Ground Cultch Plants
Overview:
Louisiana public oyster areas have historically been used as a source of seed oysters for
transplant to private oyster leases to be grown out to market size. Public oyster areas also yield a
supply of market-size oysters which may be taken directly to market. LDWF manages public
oyster areas to balance the economic opportunity of the fishery with the biological sustainability
of the resource. Natural and man-made processes remove exposed shell mass from reefs on an
annual basis. Replacing the lost habitat is vitally important becauses oyster larvae require clean,
hard substrate on which to settle and grow.
Cultch plants are included as an activity within the Louisiana Oyster Strategic Plan and have
been used as a tool by LDWF for many years
This program will allow LDWF to continue this practice. LDWF will attempt to focus on areas
less likely to be impacted by future flood events within the specified public seed ground areas.
Alternatively, LDWF could place material in areas that are very conducive to oyster
development during low water years with the intent to allow for seed harvest, which could be
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subsequently transported to private leases in less flood prone areas. The exact approach and
locations will be determined at a later date and will depend on the timing of funding availability
and the environmental conditions at the time.
Duration:
Jan 1, 2022 – June 30, 2025
Schedule:
This schedule is tentative and dependent upon approval of the spend plan.
January 1, 2022 – Begin site location process and develop bid specifications
Spring of 2023 – Cultch plant deployment work to begin
Budget:
$4,000,000
Monitoring:
LDWF has well established monitoring protocols to ensure contractors are placing the
appropriate amount of material in the correct locations. LDWF staff will be on site to measure
barges for material volume and monitor deployment. Final surveys are required to make sure the
material is in the permitted area and meets the approved depth requirements. Biological
monitoring including dredge and square meter samples will be conducted for a minimum of two
years post construction.
Task 3: Alternative Oyster Culture (AOC) Enhancement Grants
Overview:
This program is part of the Louisiana Oyster Strategic Plan and is designed to expand the
adoption of alternative oyster culture (AOC) in Louisiana waters through grants for new and
existing hatcheries, nurseries, and grow out operations. A major goal of this program is to
provide grants to local entities wishing to establish new AOC parks in Louisiana coastal waters.
Included in this work is the development and implementation of educational and outreach
opportunities for the industry and general public.
Historically, Louisiana estuaries have had an adequate supply of oyster larvae to replenish reefs
that were impacted by natural and anthropogenic events. However, this is no longer the case due
to natural and man-made modifications to the estuaries. In order to adjust to changing coastal
conditions, new techniques need to be initiated and/or expanded to assist the oyster industry in
remaining sustainable into the future. One such technique is the use of AOC for providing
marketable oysters. This technique allows for the cultivation of oysters while taking into account
the possibility of natural and anthropogenic changes to an estuary. In Louisiana, the technique
most often associated as AOC is that of “off-bottom” culture.
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Encouraging alternative oyster culture techniques, such as off-bottom cage culture, could help
reduce industry reliance on the public oyster areas of Louisiana and provide the oyster industry
with options to successfully raise marketable oysters. Off-bottom culture of oysters can be done
within floating or suspended containers that provide protection from predation and siltation as
well as afford the operator the ability to move to different growing areas in response to episodic
events or longer-term changes in salinity. The State of Louisiana recognizes AOC as an initiative
that can help diversify the oyster industry and add a level of sustainability as the industry adjusts
to a changing coast.
LDWF will be working with Louisiana Sea Grant (LSG) to implement this program (Appendix
B). This program is supported by an additional $2,000,000 funding provided by the Coastal
Protection and Restoration Authority (CPRA).
In an effort to minimize impediments for AOC farmers, LDWF will contract the Louisiana
Department of Health (LDH) to establish monitoring stations within AOC designated areas.
Sampling will be conducted as necessary to monitor water quality in order to efficiently open or
restrict areas to harvest before, during, and following disaster events. Water quality monitoring
will also be expanded in an effort to identify new areas for the expansion of AOC operations.
Duration:
July 1, 2021 – June 30, 2024
Schedule:
This program is currently being designed using another funding source. We expect that a fully
developed program will be implemented by the time disaster funding is available.
Budget:
$2,500,000 – grant program
$2,000,000 – grant program (funding provided by CPRA)
$500,000 – LDH contract
Eligibility:
Applicant Eligibility:
Any Louisiana resident or company initiating or currently operating, an oyster hatchery, oyster
nursery, or AOC operation.
Any Louisiana local entity or authority initiating or currently operating an AOC park.
Equipment Eligibility:
Equipment and supplies must meet standards currently used in the industry. Experimental or
novelty equipment, salaries, fund disbursement, outboard motors, vehicles, or land are ineligible.
See Appendix B for detailed eligibility criteria.
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Application:
The application process will be handled through LSG utilizing a partnership with the Iberia
Development Foundation (IDF).
See Appendix B for detailed application information.
Monitoring:
Monitoring of this project will consist of regular contact with LSG, submission of invoices and
reports, and review of grant award documentation. Grantees will be required to enter a contract
with LSG and provide regular reporting to demonstrate oyster product is being grown and
cultivated. Grants will be terminated if the grantee does not meeting the requirements of the
contract and must return any equipment and supplies purchased with grant funding.
See Appendix B for detailed monitoring information.
Fund distribution:
The funding process will be handled through LSG utilizing a partnership with the Iberia
Development Foundation (IDF).
See Appendix B for detailed application information.
Task 4: Research and Development of Low-salinity Tolerant Oysters
Overview:
Innovative solutions are needed to help the Louisiana oyster industry survive in the future. In
recent years, oyster production has declined severely, influencing the entire oyster industry and
related businesses. A major factor contributing to the decline of oyster production includes the
decrease of salinity in areas that historically produced oysters. If increased fresh water is
expected, the development of Eastern Oyster broodstock capable of survival, growth, and
reproduction in low-salinity environments is essential. This effort is outlined as a goal in the
Louisiana Oyster Strategic Plan.
Research suggests that low salinity survival of the Eastern Oyster is a genetic trait that is
heritable and selectable in a breeding program (McCarthy et al. 2020). As genetically-modified
organism (GMO) research is costly and time consuming, a research and development program
dedicated to the development of a low-salinity strain of the Eastern Oyster is necessary and best
accomplished through a research instituation. Low salinity oysters will be characterized as an
oyster that can withstand low salinities (below 5ppt) when water temperatures rise above 25°C
for at least 60 days or more (Johnson and Kelly 2020, McCarty et al. 2020).
Goals of this program include:
•

Identify and build a broodstock of oysters persisting in low salinity natural environments
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•
•
•
•

Use the developed broodstock to understand the genetic and phenotypic underpinnings of
physiological tolerance and acclimation
Selectively breed subsequent generations of oyster from these broodstock
Deploy and track success of these oysters in estuarine environments through LA
Engage the GOM oyster industry in understanding the role of these oysters in restoration
and other commercial sectors.

LDWF will work with the University of Louisiana at Lafayette (ULL) to implement this program
(Appendix C). This program is supported by an additional $5,000,000 in funding provided by the
Coastal Protection and Restoration Authority (CPRA) and $4,000,000 in state funding. While the
full proposal covers five years at a cost of $25 million, the initial contract covers three years at a
cost of $14 million. Funding allocated under this spend plan will be used to cover costs
associated with year two of this 3-year contract. Louisiana will provide the remaining funding
for year three from a source yet to be determined.
Duration:
July 1, 2021 – June 30, 2024
Schedule:
This program is currently being designed using another funding source. We expect that a fully
developed program will be implemented by the time disaster funding is available.
Budget:
$5,000,000
$5,000,000 (funding provided by CPRA)
$4,000,000 (state funding TBD)
Monitoring:
Monitoring of this project will consist of regular contact with ULL, submission of invoices and
reports, and production of deliverables.
Task 5: Commercial and Charter Vessel Access Grants
Overview:
Flood events often restrict access for commercial fishing and charter vessels. Flood waters
prohibit the use of boat ramps, mooring docks, fuel docks and can make navigation dangerous as
it increases the number of underwater obstructions. This grant program is designed to provide
funding to public entities wishing to construct new facilities or make improvements to existing
facilities to provide boating access to commercial fishing and charter vessels during flood events
allowing them to continue to operate when they otherwise would be unable to.
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A broad range of access facilities and associated amenities can qualify for funding; however,
they must provide benefits to commercial fishing and/or charter vessels during flood events and
cannot restrict access to the general public. Projects may include acquiring new land (if allowed
within federal regulations) for facilities, building new facilities, or acquiring, renovating, or
improving existing facilities to create or improve public access or improving the suitability of
these waters for commercial or charter fishing during flood events. ‘Facilities’ include auxiliary
structures necessary to ensure safe use of access areas.
Duration:
July 1, 2021 – June 30, 2024 (or until funds are exhausted and projects are completed)
Schedule:
The below schedule is tentative and dependent upon plan approval.
July 1, 2021 – Program and application development begins.
January 1, 2022 – The grant application submission portal opens and remains open through the
duration of the program or until funds are exhausted.
Budget:
$4,000,000
Grants cannot exceed $500,000 and grantee must provide a 25% match.
Eligibility:
Applicant Eligibility:
This program is available to any governmental entity, public entity, private organization or
private company; however, the proposed project must be located in Louisiana. If the applicant is
a limited liability company (LLC), corporation, or partnership, the business must register and
remain in good standing with the Louisiana Secretary of State.
•

The sponsor is required to enter into a Cooperative Endeavor Agreement with LDWF.

•

The sponsor is responsible for directly administering the project.

•

Planning costs are limited to 10% of the construction budget.

•

The sponsor is required to get 3 bids for the construction project and provide the bids to
LDWF for review prior to awarding the contract.

•

Maintenance and land control of infrastructure will be required by the landowner for a
period of 20 years.

If a project is selected, the local sponsor is responsible for acquiring United States Army Corp of
Engineers (USACE) ‘404 permit’ or clearance, a Louisiana Coastal Use Permit and any other
required permits.
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Funding will not be provided for costs incurred prior to the execution date of the Cooperative
Endeavor Agreement unless specifically authorized by LDWF.
Application:
Projects will be evaluated to determine the most beneficial and cost effective projects. Financial
assistance is provided on a cost reimbursement basis.
The application process will occur online and will require the following documentation:
•
•
•

•
•

Project Location Maps and Drawings
Proof of Ownership
Project Statement
o NEED: Explain why the project is necessary and how it will provide
protection or resiliency against future flood events. This section should also
include information regarding the fishing and boating pressure relative to the
site or area.
o OBJECTIVES: Identify specific, measurable, attainable, relevant, and timebound (SMART) objectives to be accomplished during the project period.
o EXPECTED RESULTS AND BENEFITS: Describe the expected results and
benefits from accomplishing the objectives.
o APPROACH: Describe the approach to be used in meeting the objectives
including a timeline of significant milestones.
Budget Narrative – Provide details regarding the allocation of funds for the project.
Resolution - An adopted resolution, by the local governmental entity authorizing that
a designated representative has the authority to apply and administer grant funds on
behalf of the applicant, indicating the amount of match that will be provided and
stating that the local governmental entity is willing to enter into a 20-year agreement
for the maintenance and operation of the project.

Monitoring:
Construction Projects: LDWF will conduct a site visit with the local sponsor to evaluate the
project location and applicability. On-site inspections will be made during construction based on
staff availability and a final inspection will be made post construction.
Fund distribution:
Financial assistance is provided on a cost reimbursement basis. The applicant is responsible for
covering the cost of the project and requesting reimbursement of up to 75% of the eligible
expenses. The applicant is responsible for covering 25% of the total project cost. A local
governmental entity can also sponsor a project at a private facility if it provides a public benefit
to commercial and charter vessels.
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Task 6: Habitat and Hydrologic Improvement Grants
Overview:
Excessive freshwater input has negatively impacted some habitat and fisheries following flood
events. Various construction projects have been proposed by local governments and members of
the fishing industry in an effort to minimize similar impacts in the future. This task is designed to
provide funding to implement construction projects that have been fully evaluated for
effectiveness and/or to provide funding for feasibility studies to determine if a proposed project
would provide protection from flood events in the future.
Each project must address how the improvement or adjustment will reduce the negative impacts
of freshwater on commercial fisheries or related habitats during flood events. Construction
projects must be supported by a feasibility study. Feasibility studies must provide
recommendations regarding a specific hydrologic improvement or adjustment and/or provide
information to determine the conditions under which certain hydrologic adjustments could be
beneficial to commercial fisheries coast wide. Projects are limited to coastal areas that were
impacted by the 2019 flood event.
Duration:
July 1, 2021 – June 30, 2024 (or until funds are exhausted and projects are completed)
Schedule:
This schedule is tentative and dependent upon approval of the spend plan.
July 1, 2021 – Program and application development begins.
January 1, 2022 – The grant application submission portal opens and remains open through the
duration of the program or until funds are exhausted.
Budget:
$13,250,000 – amount per grant will be contingent on the number of applications and eligible
projects.
Eligibility:
Applicant Eligibility:
This program is available to any governmental entity, public entity, private organization or
private company; however, the proposed project must be located in Louisiana. If the applicant is
a limited liability company (LLC), corporation, or partnership, the business must register and
remain in good standing with the Louisiana Secretary of State.
•

The sponsor is required to enter into a Cooperative Endeavor Agreement with LDWF.

•

The sponsor is responsible for directly administering the project.

•

Planning costs are limited to 10% of the construction budget.
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•

The sponsor is required to get 3 bids for the construction project and provide the bids to
LDWF for review prior to awarding the contract.

•

Maintenance and land control of infrastructure will be required by the landowner for a
period of 20 years.

If a project is selected, the local sponsor is responsible for acquiring United States Army Corp of
Engineers (USACE) ‘404 permit’ or clearance, a Louisiana Coastal Use Permit and any other
required permits.
Funding will not be provided for costs incurred prior to the execution date of the Cooperative
Endeavor Agreement unless specifically authorized by LDWF.
Application:
Projects will be evaluated to determine the most beneficial and cost effective projects. Financial
assistance is provided on a cost reimbursement basis.
The application process will occur online and will require the following documentation:
•
•
•

•
•

Project Location Maps and Drawings (construction projects)
Proof of Ownership (construction projects)
Project Statement (all projects)
o NEED: Explain why the project is necessary and how it will provide
protection against future flood events. This section should also include
information regarding the fishing and boating pressure relative to the site or
area.
o OBJECTIVES: Identify specific, measurable, attainable, relevant, and timebound (SMART) objectives to be accomplished during the project period.
o EXPECTED RESULTS AND BENEFITS: Describe the expected results and
benefits from accomplishing the objectives.
o APPROACH: Describe the approach to be used in meeting the objectives
including a timeline of significant milestones.
Budget Narrative – Provide details regarding the allocation of funds for the project.
Resolution - An adopted resolution, by the local governmental entity authorizing that
a designated representative has the authority to apply and administer grant funds on
behalf of the applicant, indicating the amount of match that will be provided and
stating that the local governmental entity is willing to enter into a 20-year agreement
for the maintenance and operation of the project.

Monitoring:
Construction Projects: LDWF will conduct a site visit with the local sponsor to evaluate the
project location and applicability. On-site inspections will be made during construction based on
staff availability and a final inspection will be made post construction.
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Feasibility Studies: LDWF will review all feasibility reports. The final report must be reviewed
and approved by LDWF.
Fund distribution:
Financial assistance is provided on a cost reimbursement basis. The applicant is responsible for
covering the cost of the project and requesting reimbursement of up to 75% of the eligible
expenses. The applicant is responsible for covering 25% of the total project cost.
Construction Projects: LDWF will conduct a final inspection for all construction projects prior to
approval and final reimbursement.
Feasibility Studies: The final report must be reviewed and approved by LDWF prior to approval
and final reimbursement.
Task 7: Marine Aquaculture Grants
Overview:
According to the NOAA 2018 Fisheries of the United States report, one billion pounds of wild
seafood was landed in Louisiana, placing it second in the national ranking. Wild caught seafood
is a major contributor to the Louisiana economy and is expected to remain so in the foreseeable
future. However, there is increasing interest in marine aquaculture in the Gulf of Mexico and
Louisiana must be prepared to manage new methods of seafood production.
This grant program is designed to encourage and establish new forms of aquaculture in
Louisiana. Funding will be provided to public or private entities interested in pursuing marine
aquaculture on land or in territorial waters. This program will promote the diversification of
seafood production. New forms of aquaculture will provide economic opportunities that will
strengthen the sustainability and resiliency of the Louisiana seafood industry.
Funding will be provided for pilot projects that attempt to establish or establish new marine
aquaculture operations. Aquaculture operations include hatcheries, nurseries, grow out facilities,
development of aquaculture parks or zones, or other related operations reviewed and accepted by
LDWF. Any aquaculture activity related to oysters will not be eligible under this task (see Task
3).
Duration:
July 1, 2022 – June 30, 2027 (or until funds are exhausted and projects are completed)
Schedule:
This schedule is tentative and dependent upon approval of the spend plan.
July 1, 2022 – Program and application development begins.
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January 1, 2023 – The grant application submission portal opens and remains open through the
duration of the program or until funds are exhausted.
Budget:
$3,000,000
Eligibility:
Applicant Eligibility:
This program is available to any governmental entity, public entity, private organization or
private company; however, the proposed project must be located in Louisiana. If the applicant is
a limited liability company (LLC), corporation, or partnership, the business must register and
remain in good standing with the Louisiana Secretary of State.
•

The applicant is required to enter into a Cooperative Endeavor Agreement with LDWF.

•

The applicant is responsible for directly administering the project.

If a project is selected, the applicant is responsible for acquiring United States Army Corp of
Engineers (USACE) ‘404 permit’ or clearance, a Louisiana Coastal Use Permit and any other
required permits.
Funding will not be provided for costs incurred prior to the execution date of the Cooperative
Endeavor Agreement unless specifically authorized by LDWF.
Application:
Projects will be evaluated to determine the most beneficial and cost effective projects. Financial
assistance is provided on a cost reimbursement basis.
The application process will occur online and will require the following documentation:
•
•
•

•
•

Project Location Maps and Drawings
Proof of Ownership
Project Statement
o OBJECTIVES: Identify specific, measurable, attainable, relevant, and timebound (SMART) objectives to be accomplished during the project period.
o EXPECTED RESULTS AND BENEFITS: Describe the expected results and
benefits from accomplishing the objectives.
o APPROACH: Describe the approach to be used in meeting the objectives
including a timeline of significant milestones.
Budget Narrative – Provide details regarding the allocation of funds for the project.
Proof of matching funds
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Monitoring:
Monitoring will be dependent on the type of work being done, however, all projects will be
monitored through regular communication with the grantee and progress reports.
Construction Projects: LDWF will conduct a site visit with the applicant to evaluate the project
location and applicability. On-site inspections will be made during construction based on staff
availability and a final inspection will be made post construction.
Fund distribution:
Financial assistance is provided on a cost reimbursement basis. The grantee is responsible for
covering the cost of the project and requesting reimbursement of up to 75% of the total project
cost. The grantee is responsible for covering 25% of the total project cost.
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Alternative Projects
The following projects were considered for inclusion in the spend plan; however, the evaluation
team chose not to move forward with development.
Commercial Fishing Industry Survey
The Commercial Fishing Industry Survey is designed to compensate members of the commercial
industry for their participation in a survey on the status of the industry and the impacts recent
flooding events have had on their businesses and the industry as a whole.
Charter Fishing Industry Survey
The Charter Fishing Industry Survey is designed to compensate members of the charter industry
for their participation in a survey on the status of the industry and the impacts recent flooding
events have had on their businesses and the industry as a whole.
Private Oyster Lease Rehabilitation
This program is designed to reimburse documented costs associated with cultch planting on
private oyster leases. This program is part of the Louisiana Oyster Strategic Plan. Private oyster
leaseholders will be reimbursed for the purchase and placement of cultch material and/or spaton-shell onto their leases. The amount an oyster lease holder will qualify for will be determined
in part on the amount of leased acreage held and the area in which those leases occur.
Encouraging the placement of spat-on-shell on top of the cultch material could help reduce
industry reliance on a natural spat set and, at the same time, decrease the reliance on the public
oyster seed areas of Louisiana, providing the oyster industry with options on how to successfully
raise marketable oysters.
Crab Trap Clean Up Program Enhancement
A Derelict Crab Trap Removal Program was developed in 2004 to remove derelict crab traps
from state-owned lake and river beds and other water bottoms to reduce their potential impacts.
Through the program data are collected to determine the number and types of animals found in
recovered traps. This program is funded in part by the sale of crab fishing licenses and is run by
LDWF, Louisiana Sea Grant, and volunteers. Additional funding would enhance this program to
provide compensation to commercial fishermen that take a more active role in removing derelict
traps.
Black drum Bycatch Study
Black Drum (Pogonias cromis) is one of the top commercial finfish fisheries in Louisiana and
the largest commercial Black Drum fishery in the United States. The Louisiana Black Drum
Fishery Management Plan identifies the need for more information related to bycatch and
discards in the commercial trotline and trawl fisheries. This information is critical to the
management of Black Drum. Commercial discard estimates are currently not available, which
could lead to an underestimate of fishing mortality rates. Such underestimations could result in a
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fishery that is subjected to unsustainable fishing pressure, when the stock assessment shows a
healthy stock otherwise.
Gulf menhaden Bycatch Study
The Gulf menhaden reduction fishery is the largest commercial fishery operating in the Gulf of
Mexico with the majority of landings occurring in Louisiana (LA) waters. The most recent
studies characterizing incidental bycatch of the fishery were conducted over a decade ago. Up to
date estimates of incidental bycatch from the fishery are required to more accurately characterize
the impact of incidental bycatch on other fisheries.
Healthy fish populations are essential for a healthy fishery. As a result, proper fisheries
management is critical to having a sustainable and resilient fishery. This task aims to provide
LDWF fisheries managers with information needed to properly manage the Gulf menhaden
fishery and those fisheries impacted by it by engaging the commercial industry in an observer
based bycatch study. Vessel owners receive compensation per trip to allow observers on their
vessels to document the bycatch accumulated during a typical fishing trip.
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2019 Flood: Impacts to Louisiana Fisheries
Executive Summary
Louisiana Department of Wildlife and Fisheries
Office of Fisheries
______________________________________________________________________




Based on days at or above flood stage at Baton Rouge, the 2018-19 Mississippi River flood
is the longest lasting flood on record since 1900 (when records became available),
surpassing the flood of 1927 in duration.
The Bonnet Carré Spillway opened for an unprecedented two times in 2019, for a total of
123 days.
Significant, prolonged flood events also occurred in local river systems from Alabama
through Louisiana, impacting regions at least as far west as the Sabine River Basin in
Louisiana.

Harvester Impacts - Commercial and Charter
Significant negative impacts were seen in many major fisheries, including crustacean, molluscan
and finfish fisheries. While primary impacts were seen in inshore fisheries, the offshore charter
fishery was also impacted. Unless otherwise stated, all fisheries below are commercial fisheries,
and losses are based on analyses of trip ticket landings.
Table 1. Identifiable dockside losses from various fisheries in Louisiana as a result of the 2019 flood event.
Fishery
Blue Crab
Brown Shrimp
White Shrimp
Oysters
Black Drum
Charter (offshore fleet, based on LA
Creel effort)
Menhaden
Total

Loss
$3,528,170
$28,190,488
$33,066,118
$17,332,018
$512,455
$2,033,412
$16,723,467
$101,386,128

Based on discussions with NOAA Fisheries, only current losses in revenue can be considered for
inclusion in any allocation of funds, so some fisheries will have resource losses and future dockside
losses that are not included in these reported estimates of fiscal impact. However we’ve noted those
losses here to convey those issues to decision-makers.
Table 2. Identifiable resource and future losses from various fisheries in Louisiana as a result of the 2019 flood event.
Fishery
White Shrimp
Oysters
Total

Loss
$43,082,615
$122,611,776
$165,694,391
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Adverse impacts were not identified in freshwater fisheries, either commercial or recreational,
though it is likely that such impacts did occur. Such changes would be lost in the interannual
variation of many of these fisheries.
There were also localized impacts to some fisheries that did not rise to a state-level basis, or were
mitigated (on a fishery-level basis, though not on a harvester-level basis) by increases in those
harvests elsewhere. Thus, summarized estimates of losses do not capture the reduced charter
activity in western Louisiana as there was also an increase in central and eastern Louisiana.
It should also be noted that these are dockside (revenue) losses, and do not incorporate in any way
additional costs associated with longer travel times, increased fuel costs, etc. that would be included
in increased costs to those harvesters or charter boat operators.
Commercial Dealer, Dock, and Marina Impacts
Beyond the dockside value of commercial and recreational landings, fisheries provide jobs and
income to a variety of facilities including commercial and recreational marinas, bait and tackle
shops, fuel docks, ice houses, transportation operations, commercial dealers, processors, restaurants
and more.
The Louisiana Department of Wildlife and Fisheries (LDWF) did not attempt to capture impacts
other than for the processor sector.
Processor Impacts
In late October and early November, 2019, LDWF conducted a survey of seafood processors to
assess the economic effects of the ‘2019 flood event’ on the seafood processing sector. The
questionnaire, modeled after one created for a similar effort by the Alabama Department of Marine
Resources, contained eight questions soliciting information about the type of seafood processed, the
sources of seafood, employment reductions, lost sales, and insured losses..
The survey sample consisted of 45 firms known to have processed shrimp, blue crab, oysters, and
saltwater fish in Louisiana. The survey was conducted by telephone in October and November 2019
using telephone number in NOAA Fisheries survey or LDWF data banks.
Depending upon the assumptions used, total lost sales estimates based on these survey results could
range from $41.1 million to $81.1 million. A loss estimate of $75.5 million might be most
appropriate, based upon the low range of the estimates from the LDWF survey ($18.7 million) and
extrapolations to the non-respondents with available NOAA Fisheries survey sales estimates ($48.2
million) and the remaining non-respondents ($8.6 million).

Page 2 of 27

DRAFT - FOR PUBLIC COMMENT

Estimated Total Economic Loss
Table 3. Identifiable dockside losses from various fisheries in Louisiana as a result of the 2019 flood event.
Sector
Harvester
Processor
Total

Loss
$101,386,128
$75,500,000
$$176,886,128

Every available source of information and data was utilized (independent biological samples, trip
ticket data, and industry surveys) to document and quantify the economic loss associated with the
2019 flooding event. Based on the most recent twelve-month period as compared to the fiveyear average, the total combined current economic loss for Louisiana is $176,886,128. The
total estimated future economic loss, including lost resource and projected dockside losses for
Louisiana, is $165,694,391.

FISHERY SPECIFIC INFORMATION

Methods

Based on discussions with NOAA Fisheries, fishery losses are bases on the changes in revenue (not
landings) seen in the most recent 12-month period for which trip ticket data are available, compared
to a baseline of recent historic revenue in a similar period (i.e. September through the following
August). For some fisheries, some recent years were excluded due to impacts from prior flood or
other environmental impacts that affected specific fisheries in some years (e.g. harsh winter in
2013-14 impacted spotted seatrout, a major target of the charter fleet in 2014). At the current time,
the most recent validated commercial landings information is through August 2019. September
2019 is currently being reviewed, so is not available for inclusion in this report. LA Creel charter
information is available through October 2019. Throughout this report, current landings and the
comparable baseline years are reported as “Fishing Year Y-1–YY”, or “FY YY”, to denote the
September Y-1 through August YY time period (except charter, where time is November Y-1
through October YY).

Page 3 of 27

DRAFT - FOR PUBLIC COMMENT

Table 1. Designation of Fishing Years, FY 2019 (light yellow) and months within recent timeframe when Bonne Carré
spillway was opened (dark yellow)
Year Jan
2011
2012
2013
2014
2015
2016
2017
2018
2019

Feb

Mar
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19

Fishing Year Designation and Bonnet Carre Openings
Apr
May
Jun
Jul
Aug
Sep
or
or
or
or
or
or
or
or

2012
2013
2014
2015
2016
2017
2018
2019

Oct
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19

Nov
or
or
or
or
or
or
or
or

Dec
2012
2013
2014
2015
2016
2017
2018
2019

This report attempts to characterize the losses in revenues to the fisheries thus far due to the flood of
2019. The graphic above shows the designation of Fishing Years, the months where the Bonnet
Carré was opened (dark yellow) to indicate timing of current versus prior flood event peaks, the
months of the 12 months of the current Fishing Year (light yellow) relative to those peaks, and the
prior FY used in this document. While this graphic depicts the Bonnet Carré openings, the impacts
of this flood event extended far beyond the impact area of that floodway – those openings are
indicated to show the extent of the flood compared to others in recent history in terms of seasonality
and duration. The Atchafalaya River system was also affected, and local rainfall caused flood
events on multiple local drainages as well. It should be noted that several months of the FY2019
data were prior to impacts of the 2019 floods, and for some sectors at least, there are still ongoing
impacts of that flood to revenues. Flood events have become more frequent, and impacts have been
seen in many of the recent years. One thing that made the 2019 event more extensive and severe
was the heavy rainfall in local systems, which added to the impacts of the flooding Mississippi /
Atchafalaya River system. For instance, though the 2011 flood had even higher flows in the
Mississippi drainage, to the extent that the Morganza Spillway was also opened, local rainfall along
the Gulf Coast that year was low, so drainages beyond the Mississippi, Bonnet Carré and
Atchafalaya were not as impacted.
Dockside values were converted to constant inflation-adjusted 2019 dollars using the U.S. Bureau
of Economic Analysis’ Implicit Price Deflator. Dockside values were adjusted for inflation at the
monthly level, so the Sept-Dec values were adjusted by the value for the first year of the FY, while
the January-August values were adjusted by the value for the second year of the FY.
In some cases, we are confident that additional losses to the fisheries will occur in the future (e.g.
white shrimp), and in other cases we have identified mortalities to fishery resources that are not
fully captured in current landings, but will impact the productivity of those fisheries in the future
(e.g. oysters). Based on discussions with NOAA Fisheries, only current losses in revenue can be
considered for inclusion in any allocation of funds, so some fisheries will have resource losses and
future dockside losses that are not included in these reported estimates of fiscal impact. However
we’ve noted those losses here to convey those issues to decision-makers.
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Blue Crab
Data used
All data used to calculate losses within the blue crab fishery were obtained directly from the
Louisiana Department of Wildlife and Fisheries (LDWF) Trip Ticket Program. Dockside values in
FY 2019 were compared to the five-year average, FYs 2012-2015 and 2017. This five-year average
was established to eliminate any year where a flood event had taken place (ex: FYs 2016 and 2018)
and typical recruitment may have been impacted.
Calculations
The average dockside value from September Y-1 through August YY (a.k.a. FY YY) was
calculated for the five-year average. This value was compared to the FY 2019 dockside value to
calculate percent change. The FY 2019 dockside value was 6% lower than the five-year average.
Losses for FY 2019 amounted to $3,528,170.
Table 2. Commercial dockside values from 2012 - 2019 and losses for the blue crab fishery as a result of the 2019 flood
event.

Blue Crab Commercial Dockside Value by Fishing Year

STATEWIDE
Adjusted for
Inflation

2012
$42,280,173

2013
$47,847,392

2014
$65,002,446

2015
$63,848,805

2017
$50,548,896

Average
$53,905,543

2019
$54,922,028

$47,855,106

$53,216,578

$70,948,333

$68,847,685

$53,004,302

$58,774,401

$55,246,231

Total FY 2019 Loss

$3,528,170

Brown Shrimp
Data used
All data used to calculate losses within the brown shrimp fishery were obtained directly from the
LDWF Trip Ticket Program. Dockside values in FY 2019 were compared to the five-year average,
FYs 2012-2015 and 2017. This five-year average was established to eliminate any year where a
flood event had taken place (ex: 2016 and 2018) and typical recruitment may have been impacted.
Dockside values were converted to constant inflation-adjusted 2019 dollars using the U.S. Bureau
of Economic Analysis’ Implicit Price Deflator.
Calculations
The average dockside value from September Y-1 through August YY (a.k.a. FY YY) was calculated
for the five-year average. This value was compared to the FY 2019 dockside value to calculate
percent change. The FY 2019 dockside value was 57%, lower than the recent five-year average.
Total dockside value loss in the FY 2019 brown shrimp fishery is calculated at $28,190,488.
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Table 3. Commercial dockside values from 2012 – 2019 and losses for the brown shrimp fishery as a result of the 2019 flood event.

Brown Shrimp Commercial Dockside Value by Fishing Year

STATEWIDE
Adjusted for
Inflation

2012
$32,284,960

2013
$47,730,845

2014
$87,142,907

2015
$36,329,873

2017
$21,498,821

Average
$45,453,042

2019
$20,908,057

$36,446,438

$52,939,174

$94,830,915

$39,156,833

$22,471,214

$49,168,915

$20,978,427

Total FY 2019 Loss

$28,190,488

White Shrimp
Data used
All data used to estimate losses within the white shrimp fishery were obtained directly from the
LDWF Trip Ticket Program. Dockside values in FY 2019 were compared to the five-year average,
FYs 2012-2015 and 2017. This five-year average was established to eliminate any year where a
flood event had taken place (ex: 2016 and 2018) and typical recruitment may have been impacted.
Dockside values were converted to constant inflation-adjusted 2019 dollars using the U.S. Bureau
of Economic Analysis’ Implicit Price Deflator.
Calculations
The average dockside value from September Y-1 through August YY (a.k.a. FY YY) was calculated
for the five-year average. This value was compared to the FY 2019 dockside value to calculate
percent change. The FY 2019 dockside value was 25% lower than the recent five-year average.
Total dockside value loss in the FY 2019 white shrimp fishery is calculated at $33,066,118.

Table 4. Commercial dockside values from 2012 to 2019 and 2019 losses for the white shrimp as a result of the 2019
flood event.

White Shrimp Commercial Dockside Value by Fishing Year
2012

STATEWIDE
Adjusted for
Inflation

2017

Average

$107,201,945

$101,500,836

2013

$134,570,122

2014

$136,020,392

2015

$128,007,861

$121,460,231

$98,976,087

$121,723,912

$113,337,340

$147,788,808

$147,243,034

$134,805,214

$132,979,661

$99,913,544

Total FY 2019 Loss
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Estimation of Continued Loss
Based on fishery-independent sampling across the State, and on early-season landings from August
2019 (the opening of the inshore fall shrimp season), we expect continued losses to occur to the
white shrimp fishery through at least August 2020. We recognize that such information may be
beyond the scope of the current NOAA assessment, but wanted to estimate at least the scale of
future expected losses to that fishery for the remainder of the calendar year.
The white shrimp fishery is dependent on annual recruitment to the estuaries from the offshore
spawning grounds that begins in June and continues throughout the remainder of the summer into
early fall. The inshore fall, or white shrimp, season typically begins during the second or third
week of August, and is dependent on this new cohort of white shrimp. Therefore, harvest prior to
August (on the prior cohort) is not a good predictor of the harvest for the fall season. At the current
time, only commercial harvest data for the month of August is available, so that information is used
to predict white shrimp harvest for the remainder of the inshore shrimp season (typically closes
mid-December). White shrimp predicted values from August – December 2019 were used to
calculate a ratio to the five-year average. This percent change then applied to the January – July
five-year average dockside value to predict 2020 losses.
A daily modeling approach was used to predict the 2019 September – December dockside values
using the same five-year average. This method was chosen because season length during the
inshore fall white shrimp season varies year-to-year, and monthly values for August 2019 were
biased high due to an unusually long open season this year. The remainder of the projection,
through July 2020 are estimated monthly in a similar fashion. August 2020 is not estimated as we
would need to make an additional assumption about the opening date of that inshore season.
August 2019 was different from most years in that the inshore fall shrimp season opened on August
5, 2019, the first full week of the month. Thus, the 2019 season was opened approximately 11 days
earlier than the five-year average, typically in the 3rd week of August. Due to the differences
between the opening date of the inshore season in 2019 compared to other years, as well as the
relative short time frame of available data on commercial landings and value, a different approach
was taken for projection of impacts for the remainder of 2019 for this fishery.
Landings and trips before the inshore fall season are very low compared to once the inshore season
is opened, so data prior to the season opening in August is not being included in the calculations.
The 5 year average of shrimp harvesting trips by month from August through December were
calculated, and ratio of the August mean number of trips/day (during the open inshore season) and
each other month mean trips/day was obtained, and this ratio was applied to August 2019 trips value
to estimate September – December 2019 trips/day and monthly trips.
All possible variables to be considered for the fall white shrimp prediction model were first applied
to a multiple linear regression using the stepwise method with a .05 significant effect to determine
which were significant. Due to the inconsistencies in season length, daily estimates of harvest,
value and trips were calculated for modelling purposes. Outputs of the model are used to project
September – December dockside values.
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Significant variables for prediction of daily harvest values were year, number of trips (after opening
of inshore season), and daily CPUE (after opening of inshore season). This model
inflation-adjusted daily value inshore = 44385295 -22206X year +3745.85097X trips
inshore +113.5315X CPUE inshore + eij
had an R2 =0.8731, with a p-value <0.0001. The estimated daily values were then multiplied by the
number of open season days to calculate predicted dockside values for September – December
2019. The dependent variable (trip ticket dockside value) was used in the five-year average and
August 2019. The total dockside value September – December of 2019 was then compared to the
five-year average to calculate loss dockside value. The total loss in 2019 dockside value for the fall
inshore white shrimp season from September – December are estimated as $28,508,270.
Table 5. Projected 2019 dockside values for the fall white shrimp season compared to the 5-year average. Outlined
cells are estimates.
Daily White Shrimp Values by Month and Year
2012
2013
2014
2015
2017

9
$550,890.66
$864,471.17
$1,190,561.98
$404,345.38
$419,569.93

10
$648,514.37
$1,048,581.11
$1,187,306.28
$572,931.86
$471,740.93

11
$476,063.11
$623,158.09
$613,862.93
$456,381.03
$466,069.61

12
$287,054.33
$371,414.51
$371,188.21
$370,290.18
$394,263.26

2019*

$377,457.00

$523,825.00

$288,694.00

$182,535.00

Inshore Season Length by Month
2012
2013
2014
2015
2017

9
30
30
30
30
30

10
31
31
31
31
31

11
30
30
30
30
30

12
18
18
22
21
17

2019

30

31

30

16

2012
2013
2014
2015
2017

9
$16,526,719.68
$25,934,135.12
$35,716,859.51
$12,130,361.47
$12,587,097.75

10
$20,103,945.48
$32,506,014.34
$36,806,494.56
$17,760,887.67
$14,623,968.98

11
$14,281,893.25
$18,694,742.64
$18,415,887.84
$13,691,431.05
$13,982,088.32

12
$5,166,977.90
$6,685,461.21
$8,166,140.54
$7,776,093.72
$6,702,475.41

2019
5-year
Average
2019

$11,323,710.00

$16,238,575.00

$8,660,820.00

$2,920,560.00

$20,579,034.71

$24,360,262.21

$15,813,208.62

$6,899,429.76

$11,323,710.00

$16,238,575.00

$8,660,820.00

$2,920,560.00

Difference

$9,255,324.71

$8,121,687.21

$7,152,388.62

$3,978,869.76

Monthly White Shrimp Values by Month and Year
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Table 6. Projected January – July 2020 dockside values based on the fall white shrimp values compared to the 5-year
average. Outlined cells are estimates.
White Shrimp Dockside Value
8

9

10

11

12

2012

$19,056,378

$16,805,822

$20,443,459

$14,523,085

$6,063,396

2013

$18,186,524

$26,307,237

$32,973,662

$18,963,695

$8,504,937

2014

$24,930,549

$36,119,294

$37,221,206

$18,623,386

$8,853,825

2015

$19,545,622

$12,157,504

$17,800,629

$13,722,066

$8,597,760

2017

$14,670,218

$12,658,705

$14,707,164

$14,061,632

$8,716,591

5-Yr Avg

$19,277,858

$20,809,712

$24,629,224

$ 15,978,773

$ 8,147,302

2019*

$18,965,435

$11,323,710

$16,238,575

$8,660,820

$2,920,560

Sum of August – December Dockside Values and Percent Change
5-Yr Avg

$88,842,869

2019

$56,704,992

%
Change

-36.1738391%

January – July Five-Year Dockside Value
1

2

2012

$6,725,204

2013

4

5

6

7

$3,315,881 $2,732,529

$3,929,717

$15,903,860

$10,422,196

$6,698,539

$3,226,718

$1,289,460 $962,813

$1,740,103

$11,491,768

$12,655,926

$5,948,267

2014

$5,309,098

$3,093,890 $1,749,006

$1,824,169

$6,915,551

$11,171,739

$6,045,275

2015

$4,745,631

$1,611,769 $757,849

$1,242,798

$5,319,749

$6,669,324

$6,538,597

2017

$4,853,047

$2,507,440 $3,964,996

$6,704,143

$15,269,865

$9,927,006

$8,184,770

5-Yr Avg $4,971,940

$2,363,688 $2,033,439

$3,088,186

$10,980,159

$10,169,238

$6,683,089

Total

$40,289,738

2020
Projecte
d Loss

$14,574,345

3

The sum of August – December 2019 dockside values were compared to the five-year average to
calculate percent loss. The reduction ratio from this comparison was -0.361738391. The reduction
ratio was then multiplied by the January – July five-year dockside value average, which indicated a
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January – July 2020 reduction in white shrimp dockside value of $14,574,345. Projected losses
from August 2019 – July 2020 total $43,082,615.

Oysters
Data used
Data used to estimate current losses within the oyster fishery were obtained from the LDWF Trip
Ticket Program. Dockside values in FY 2019 were compared to the five-year average, FYs 20142018. While floods in 2016 and 2018 did affect oysters, including direct mortality in some
significant parts of the state, the impacts of these flood events were not as prolonged or widespread
and primarily impacted areas of the state with already reduced oyster populations. Statewide oyster
dockside value during the flood years of 2016 and 2018 did not suffer, and actually increased due to
a significant increase in dockside price for the product. Thus, base conditions are more accurately
portrayed by inclusion of those years rather than with their exclusion.
Dockside values were converted to constant inflation-adjusted 2019 dollars using the U.S. Bureau
of Economic Analysis’ Implicit Price Deflator.
Calculations
The average dockside value from September Y-1 through August YY (a.k.a. FY YY) was calculated
for the five-year average. This value was compared to the FY 2019 dockside value to calculate
percent change. The FY 2019 dockside value was 21% lower than the recent five-year average.
Total dockside value loss in the FY 2019 oyster fishery is calculated at $17,330,552.
Table 7. Commercial dockside values from 2012 to 2019 and 2019 losses for oyster harvest (public grounds + leases)
as a result of the 2019 flood event.

Oyster Commercial Dockside Value by Fishing Year

STATEWIDE
Adjusted for
Inflation

2014

2015

2016

2017

2018

Average

2019

$62,130,345

$82,529,889

$74,125,541

$80,205,491

$82,418,253

$76,281,904

$63,169,100

$67,726,868

$88,913,343

$79,063,334

$84,032,512

$84,600,408

$80,867,293

$63,535,275

Total FY 2019 Loss

$17,332,018

Additional Oyster Losses
Louisiana’s oyster resource is one of the largest and most valuable oyster resources in the nation.
While beyond the scope of the current assessment of fishery harvest value losses, losses to the
resource will continue to affect the oyster industry for years to come
.
Page 10 of 27

DRAFT - FOR PUBLIC COMMENT

LDWF is charged with managing oyster resources by closely monitoring the size and health of
oyster populations on nearly 1.7 million acres of available public oyster areas. The oyster industry
has historically utilized the public oyster seed ground (POSG) areas as a source of seed oysters (< 3
inches height) to transplant to private oyster leases. There are approximately 400,000 acres of
privately-leased water bottoms in Louisiana and approximately 930 leaseholders manage the private
leases. The public areas also yield a supply of sack-sized oysters (> 3 inches height) and these
oysters may be taken directly to market.
This public/private oyster production system helps to keep Louisiana’s oyster industry a national
leader with an annual value, in recent years, as high as $68 million of dockside sales. Oysters have
been part of the Louisiana economy since the 1800s. Louisiana regularly leads the nation in the
production of oysters, accounting for 40% of national oyster landings by weight in 2017 (National
Marine Fisheries Service (NMFS)/National Oceanic and Atmospheric Administration (NOAA)).
Additionally, Louisiana has averaged 34% of the annual landings of all oysters nationally from
1996 – 2017. After diminished oyster landings in 2010, totaling under 7 million pounds, Louisiana
has harvested over 11 million pounds every year since 2010, including 13 million pounds in 2017.
Among the Gulf of Mexico states, Louisiana consistently ranks first in landings, accounting for
75.3% of all oysters landed in the region in 2017. In 2018, 98% of the total oyster landings in
Louisiana (pounds of meat) were produced from the private leases.
LDWF biologists routinely collect field samples from each Coastal Study Area (CSA) across
Louisiana to perform a quantitative evaluation of the oyster resource on the state’s public oyster
areas. Biologists SCUBA dive on designated sampling stations within each CSA. At each sampling
station, they randomly place an aluminum square meter frame (quadrat) on the oyster reef and hand
pick all live and dead oysters, reef-associated organisms, and exposed reef material from the upper
portion of the substrate within the quadrat. They replicate this process five times at each sampling
station. They typically alter this methodology when sampling recent cultch plants and collect five
random quarter-square meter samples in five locations chosen by random grid selection.
Biologists identify, separate, and count live and dead oysters, spat, fouling organisms, oyster
predators, and hooked mussels collected from each station. They measure all oysters, place them
into 5-millimeter (mm) size groups and subsequently divide them into three categories: spat (0-24
mm), seed (25-74 mm), and sack (market-size; 75 mm and larger) oysters. They combine all of
these data to produce average numbers of spat, seed, and market-size oysters per station. They then
multiply the average number of oysters per station by the associated reef acreage to obtain an
estimate of the total oysters present on public oyster areas. They convert the resulting numbers from
these dive samples into a barrel (bbl) unit of measure where 1 bbl equals 720 seed oysters or 360
market-size oysters. Biologists generate oyster mortality estimates by dividing the total number of
recently dead oysters by the total number of oysters (both live and dead) collected. LDWF
biologists visited a total of 106 sampling stations during the 2018 oyster stock assessment, gathering
530 individual samples.
Public Oyster Seed Grounds (POSG)
Since the beginning of the flood event of 2019, LDWF also conducted extra weekly dredge
samples, in addition to the regular monthly scheduled dredge samples, collecting mortality data in
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the POSG, which ranged as high as 100%. All data used to calculate losses in the POSG were
obtained from the 2018 stock assessment (density of oysters and reef acreage), and current mortality
estimates collected during the 2019 dredge samples. The values were then extrapolated using the
following:
Mortality: The number of dead oysters were determined by adding the number of single
valves, and the number of boxes. Percent mortality was calculated as below:
# recent dead / (# recent dead + # live) X 100 = Percent Mortality
Density: The number of marketable or "sack" oysters that measure 75 mm and above
converted to sacks by dividing by 180. The number of "seed" oysters that measure 25-74
mm converted to sacks of future marketable oysters by dividing the number of seed
oysters by 360 and by utilizing a conversion factor of 1.68 (Melancon 1990). For
instance, 1000 seed oysters + 360 = 2.78 sacks of seed oysters. 2.78 sacks of seed
oysters X 1.68 = 4.67 sacks of marketable oysters. Therefore, 1000 seed oysters grow
into 4.67 sacks of marketable oysters.
Based on the details above, the losses of the oyster resource within the POSG were calculated at
$19,943,177, using the average value of a Louisiana size sack of oysters at $60 (average price for
2018-2019). Additionally, 100% mortality was observed on the recently established spat on
fossilized shell/remote setting project in the Pontchartrain Basin (Lake Fortuna). That project is
intended to help re-establish oysters in historic reef areas. The cost of that project was $513,328.
While beyond the scope of the fishery impacts associated with the flood event, those costs are real
costs to the state toward re-establishing oyster resources and habitats.The total oyster loss in the
POSG was calculated at $20,456,505.08 (Table 8).
Table 8. Total oyster loss in the Public Oyster Seed Grounds in Louisiana by basin.
Basin
Pontchartrain
Barataria
Terrebonne
Vermilion-Teche and Atchafalaya
Calcasieu and Sabine
Lake Fortuna Remote Setting
Totals

Acreage
25,981
370
2640
570
6,467
50

Sacks lost
182,876
546
49,417
36,753
62,795
8,555

Total loss Value
$10,972,542
$32,744
$2,965,042
$2,205,175
$3,767,674
$513,328

36,078

340,942

$20,456,505

Private Oyster Leases
Oyster leases account for most of the current commercial landings in Louisiana. As described
elsewhere in this report, significant impacts were observed on those leased areas. Changes in landings
do not reflect the mortalities on those leases for several reasons, including some harvest that was able
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to occur prior to impact on those areas by floodwaters. We were able to estimate the actual loss to
the fishery resource through surveys and fishery-provided data.
Mortality Analysis Methods
Private lease losses were estimated by using data from LDWF dredge samples on private leases as
well as from the POSG, in addition to a leaseholder survey. The data were aggregated and analyzed
using ArcGIS to provide a distribution of observed mortality within the basin and on the leased
acreage within that basin. The estimated percent mortality within the leased acreage in the basin
provided the basis for calculating potential lost landings and lost dockside value.
Special surveys were made across leased oyster grounds by LDWF personnel using the same dredge
sampling protocols as used for POSG sampling in order to characterize the mortalities across the
leased acreage of the state.
Additionally, a public meeting of the Louisiana Oyster Task Force was used to collect additional
data points for mortality information. Meeting attendees (both Task Force members and harvesters
in the audience) were encouraged to put markers in areas where they had personally observed
mortality, or lack thereof. Three categories were requested – red stickers for high mortality
(>=50%), yellow stickers for moderate mortality, and green or blue stickers (no distinction) for low
or no mortality. The resulting maps were photographed and the photos georeferenced to allow
accurate placement of the information within a basin. For scaling mortality, the mean of the
mortalities observed within the fishery-independent (LDWF) samples was applied to that category
of harvester-supplied data. Thus, LDWF samples that were in the >=50% mortality range averaged
a mortality rate of 82%, so that rate was applied to harvester-supplied data points. In the 25-49%
range, that rate was 36%, and in the <25% range, 9%.
Mortality sampling sites were plotted and analyzed to identify spatial trends throughout the coast
(Figure 1). Using the observed mortality value, LDWF used ArcGIS Spatial Analyst tool, Topo to
Raster1 to interpolate additional values to create an isopleth map (Figure 2-3). The trend lines were
then used to identify mortality ranges within the basin. Once established, those mortality ranges
were used to identify the amount of leased acreage experiencing significant mortality within a basin.
The leased acreage within each mortality range was multiplied by the midpoint of the mortality
range, and the losses summed across the basin to provide an estimated loss for that basin. Statewide
losses were calculated by summing losses across the basins.
Calculations
The percent mortality was calculated by averaging observed mortality of the resource in the private
leases throughout the basin as described in the section above. This number was calculated as
44.35% statewide within the private leases (Table 9). Note that there are no leases within the
Calcasieu and Sabine basins, so losses from leased areas are zero for those basins. Data was then

1

http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/topo-to-raster.htm
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extrapolated as projected total loss of the resource by multiplying the average percent mortality
(44.35%) by the 5 year average statewide landings. The loss in 2019 was not as high as estimated
by sampling, as harvesters were able to remove some resource prior to the mortality event, but their
ability to do so was limited by both harvesting capacity and the ability of the markets to accept
additional product at that time of the year.
Table 9. Average mortality observed in the private oyster leases per basin and statewide and private oyster lease acreages.

Basin

Average Observed Mortality
(Private Only)

Private Oyster
Lease Acreage

Pontchartrain

62.51%

129,219

Barataria

42.56%

137,986

Terrebonne

17.30%

106,859

Vermilion-Teche and Atchafalaya

72.49%

28,065

Calcasieu and Sabine

-

0

Statewide

44.35%

402,129

Louisiana statewide oyster landings have typically ranged from about 11 million to 14 million
pounds for many years. In recent years, the vast majority of the oysters have come from leased
water bottoms, not public seed grounds. Prior to this flood event, oyster landings have maintained
productivity for at least a few generations of oysters. Thus, it was assumed that any mortality, at a
minimum, would account for an equivalent fraction of the typical harvest. Taking into account the
estimated time of an oyster to grow and be brought to market of 3 years, the estimate is that
2,486,286 sacks of oysters were lost on leased waterbottoms, or an estimated loss of 5,362,089
pounds of meat or 828,762 sacks of oysters and $34,051,757 (based on average dockside price) for
a single year’s worth of landings. It is possible that total biomass and potential productivity were
significantly higher than what it would take to sustain that mean harvest level, as there are limits on
what markets can receive, but we have no basis to provide any estimate of that additional biomass
that could have sustained mortality.
Losses will be felt by the industry for at least three years, assuming that conditions are conducive
for growth. Therefore, the estimated lost landings of 2,486,286 sacks of oysters, with a value of
$102,155,271 based on dockside values from base years will be distributed over that time. Due to
recent price increases, the current annual market value of those oysters is significantly higher at
$49,725,709 compared to $34,051,757.
Total Oyster Loss
By adding the loss of resource from the private oyster leases, loss of dockside revenues from
September 2018 through August 2019, a total value loss in the oyster private lease fishery is
calculated at $119,487,289. Combining both private oyster lease and POSG losses provides the
overall estimated lost dockside value of $139,943,794 in Louisiana (Table 10).
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Table 10. Details of the total losses of the oyster resource in both private leases and public oyster seed grounds (POSG)
and projections of landings (resource) lost during the 2019 Flood event in Louisiana.
FY 2019 Private Oyster Loss
Projected Loss of Private Oyster Resources Over 3 years
Total POSG Fishery Loss (based on resource survey)
Overall Value of Oyster Fishery Resource Lost in Louisiana

$17,332,018
$102,155,271
$20,456,505
$139,943,794

Figure 1. Map showing oyster leases (clear lines polygons) within an area in the Pontchartrain Basin, Louisiana. The plus
signs are locations with data. Labels were added on by fishermen during the leaseholder survey, plus signs without labels
are locations sampled with fishery-independent dredges (either public grounds or on private leases) by LDWF. The
combined dataset is the basis of the GIS analysis. Latitude and longitude points on each of the fisherman-reported
locations were added.
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Figure 2. Map representing the isopleths of mortality within the Northern Pontchartrain Basin.
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Figure 3. Map showing the distribution of oyster leases and mortality samples, with and without mortality isopleths.
Southwestern Louisiana is not included because there are no leases in that area.
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Black Drum Fishery
Data
All data used to calculate losses within the black drum fishery were obtained directly from the
LDWF Trip Ticket Program. Dockside values in FY 2019 were compared to a recent five-year
average, FY’s 2012-2015 and 2017. This five-year average was established to eliminate any year
where a flood event had taken place that might displace fish from the Pontchartrain and Vermillion
basins (i.e., 2016 and 2018). Dockside values were converted to constant inflation-adjusted 2019
dollars using the U.S. Bureau of Economic Analysis’ Implicit Price Deflator.
Calculations
The average dockside value from September Y-1 through August YY (a.k.a. FY YY) was
calculated for the five-year average. This value was compared to the FY 2019 dockside value to
calculate the percent change. The 2019 dockside value was 9% lower than the recent five-year
average. Documented losses through August in 2019 amounted to $512,455.
Table 11. Commercial dockside values and losses for the black drum fishery as a result of the 2019 flood event

Black Drum Commercial Dockside Value by Fishing Year

STATEWIDE
Adjusted for
Inflation

2012

2013

2014

2015

2017

Average

2019

$3,262,472

$3,272,630

$3,010,861

$3,932,271

$3,477,938

$3,391,234

$3,173,269

$3,695,887

$3,643,549

$3,294,465

$4,241,514

$3,653,769

$3,705,837

$3,193,382

Total FY 2019 Loss

$512,455

Charter Fishery
Data
All data used to calculate losses within the charter fishery were obtained directly from the LDWF
LA Creel program. Effort estimates in FY 2019 were compared to a recent four-year average, FY’s
2015 and 2018. This four-year average was used as this was the only existing LA Creel data
available. The survey was not in place prior to 2014 to allow for a FY 2014 calculation.
Calculations
The average charter effort was calculated from November Y-1 through October YY (a.k.a. FY YY)
was calculated for the four-year average. This value was compared to the FY 2019 effort estimate
value to calculate the percent change. The 2019 effort estimate value was 29% lower than the
recent four-year average for the offshore charter fishery and 1.5% higher for the inshore charter
fishery.

Page 18 of 27

DRAFT - FOR PUBLIC COMMENT

Offshore Charter Fishery
Access to marinas, launches, and docks from which offshore charter trips occurred were impacted
by high water levels due to flooding. There is only one roadway leading to Venice, Louisiana, a
major hub for offshore charter trips in the state. That road consistently had water over the roadway
during the time the Mississippi River was in flood stage making access difficult. With access
impaired to this location as well as other locations statewide, offshore charter trips were impacted.
La Creel offshore charter effort from November 2014 through October 2019 was used to quantify
the impacts (Table 12). Although 2014 was the first year of La Creel, effort estimation changed as
a result of consultation with NOAA statistical contractors, therefore 2015 through 2019 provide for
more consistent years of estimation methodology. The last two months of 2014 were utilized to
complete FY 2015. The FY 2015 through FY 2018 average of offshore charter trips was compared
to the FY 2019 number of trips. The result is a loss of 1,418 offshore trips in 2019.
In a 2019 Caffey et al. report by the Louisiana State University Sea Grant and the Louisiana
Department of Wildlife and Fisheries titled “Status and Trends of the Recreational For Hire Sector
in Louisiana,” average trip costs can be calculated for two classes of offshore charter vessels
(medium (n=30) and large (n=3)). Trip costs are derived from Savolainen et al. 2011, and adjusted
to the 2018 Consumer Price Index as presented in Caffey et al. (in review). Medium vessels are
classified in the report as being 32 feet in length and large vessels are classified as being 57 feet in
length. Average trip costs for a medium vessel are $1,434 and $2,697 for a large vessel. The
average trip cost is derived by dividing annual revenue by the number of trips. Expanding the
number of lost trips by the average trip cost for a medium vessel, the resulting loss is $2,033,412.
Inshore Charter Fishery
The same process was used to calculate impacts to this fishery as described above for the offshore
fishery. While local effects were reported in many areas across the state, measureable losses to the
numbers of inshore charter trips were only observed in the region from the Atchafalaya Bay to
Texas. Charter operators in this area (primarily based around Calcasieu Lake) suffered a decline in
trips valued at approximately $1,109,675 (Table 13). This decline is possibly due to decreased
salinities in those areas. While Calcasieu and Sabine drainages were not impacted by the
Mississippi River, there was abnormally high rainfall in those drainages, part of the regional event.
Vermilion / Cote Blanche / Atchafalaya Bays did receive flooding from the Atchafalaya River,
reducing salinities in that region. The eastern part of the state, specifically the Barataria and
Terrebonne basins, saw an increase in the number of inshore charter trips valued at $1,544,025
(Table 14). As a result, there was an increase in inshore trips statewide and an increase in total value
equal to $434,350.
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Table 12. Number of trips and estimated losses to the offshore charter fleet as a result of the 2019 flood event.
Offshore Charter Trips
FY 2015

FY 2016

FY 2017

FY 2018

FY 2019

November

343

125

230

300

212

December

27

66

25

29

38

January

22

5

0

66

46

February

59

235

204

211

41

March

590

368

355

301

107

April

85

315

307

271

211

May

420

532

597

562

404

June

742

951

1,081

718

422

July

858

1,010

668

628

415

August

607

492

493

511

556

September

422

854

387

537

393

October

905

471

207

324

616

Total

5,080

5,424

4,554

4,458

3,461
4,879

Four-year Average Trips

Difference
29%

Lost Trips
Average Revenue per Trip

1,418
$1,434

Total Estimated 2019 Loss

$2,033,412
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Table 13. Number of trips and estimated losses to the inshore charter fleet in Western Louisiana as a result of the 2019
flood event.
Inshore Charter Trips
Western Louisiana (Calcasieu and Vermilion)
FY 2015
FY 2016
FY 2017
FY 2018
November

FY 2019

October

495
296
5
33
563
936
938
1670
1695
1125
924
998

1017
7
41
130
330
592
1112
1196
1424
879
802
1285

356
217
0
232
364
304
990
1530
679
892
733
1137

834
237
192
260
220
726
1909
1480
950
1346
880
1060

741
309
90
15
178
564
1310
1118
615
599
611
990

Total

9678

8815

7434

10094

7140

December
January
February
March
April
May
June
July
August
September

Four-year Average Trips

Difference
21%

9,005

Lost Trips
Average Revenue per Trip

1,865
$595

Total Estimated 2019 Loss

$1,109,675
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Table 14. Number of trips and estimated gains to the inshore charter fleet in Eastern Louisiana as a result of the 2019
flood event.
Inshore Charter Trips
Eastern Louisiana (Terrebonne, Barataria, and Pontchartrain)
FY 2015
FY 2016
FY 2017
FY 2018
FY 2019
November

October

3066
1083
456
1113
1427
2887
4340
4540
3326
2799
2395
5310

4170
1494
488
1043
1993
2934
5206
6174
3258
2348
3567
5461

4053
2701
646
829
2773
3076
4638
4988
3866
3176
3263
5549

5960
1209
714
1445
3122
3620
6781
5326
3400
4078
3712
5789

5104
1597
1002
1275
2542
3409
6239
4786
2653
3864
2981
6038

Total

34,757

40,152

41,575

47,174

43,509

December
January
February
March
April
May
June
July
August
September

Four-year Average Trips

Difference
6%

40,915

Gained Trips
Average Revenue per Trip

2,595
$595

Total Estimated 2019 Gain

$1,544,025

Menhaden
Data used
All data used to calculate losses within the menhaden fishery were obtained directly from the
Louisiana Department of Wildlife and Fisheries (LDWF) Trip Ticket Program. Dockside values in
FY 2019 were compared to the five-year average, FYs 2014-2018. While floods in 2016 and 2018
did affect many other species, the impacts of these flood events were not as prolonged or
widespread and did not appear to impact menhaden landings. Statewide menhaden dockside value
during the flood years of 2016 and 2018 did not suffer, and actually increased. Thus, base
conditions are more accurately portrayed by inclusion of those years rather than with their
exclusion.
Calculations
The average dockside value from September Y-1 through August YY (a.k.a. FY YY) was
calculated for the five-year average. This value was compared to the FY 2019 dockside value to
calculate percent change. The FY 2019 dockside value was 19% lower than the five-year average.
Losses for FY 2019 amounted to $16,723,467.
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Table15. Commercial dockside values from 2012 - 2019 and losses for the menhaden fishery as a result of the 2019
flood event.

Menhaden Commercial Dockside Value by Fishing Year
2014

2015

2016

2017

2018

Average

2019

STATEWIDE

$77,080,541.90

$83,293,352.00

$94,736,322.80

$68,415,178.80

$99,517,329.00

$77,080,541.90

$72,640,381

Adjusted for
Inflation

$83,709,468.50

$89,540,353.40

$100,704,711.14

$71,357,031.49

$101,507,675.58

$83,709,468.50

$72,640,381

Total FY 2019 Loss

$16,723,467

Seafood Processors
In late October and early November, 2019, the Louisiana Department of Wildlife and Fisheries
(L.D.W.F.) Office of Fisheries conducted a survey of seafood processor to assess the economic
effects of the historically high water flows in the Mississippi River (“2019 flood event”) on the
seafood processing sector in the spring and early summer of that year. The questionnaire, modeled
after one created for a similar effort by the Alabama Department of Marine Resources, contained
eight questions soliciting information about the type of seafood processed, the sources of seafood,
employment reductions, lost sales, and insured losses.
Survey Sample
The survey sample consisted of 45 firms known to have processed shrimp, blue crab, oysters, and
saltwater fish in Louisiana. The majority were the 32 Louisiana firms that participated in the
NOAA Fisheries’ voluntary survey of Gulf seafood processors who reported producing shrimp (15),
blue crab (5), oysters (8), or saltwater fish (4) products in Louisiana in 2018. The average
cumulative estimated seafood product sales reported by these firms from 2016 through 2018 were
approximately $412 million, a figure that may have underestimated total sales because the survey
results did not include any unprocessed product sales such as live blue crabs or sack oysters.
The remaining firms were identified by L.D.W.F. personnel as blue crab (2), oyster (7), or saltwater
fish (4) processors but which were not included in the NOAA Fisheries survey database. Sales
estimates for these firms are unavailable.
Survey Administration
The survey was conducted by telephone in October and November 2019 by L.D.W.F. Office of
Fisheries staff suing telephone number in NOAA Fisheries survey or LDWF data banks. In most
instances multiple calls were made before a firm could be reached or identified as a non-respondent.
The available telephone number was no longer in service for four firms (including three NOAA
Fisheries survey participants with average cumulative reported sales from 2016 through 2018 of
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approximately $2.2 million.) These were removed from the sample to produce an adjusted sample
size of 39.
Fourteen firms could not be reached after multiple attempts. Among these were 10 NOAA
Fisheries survey participants with average reported sales from 2016 through 2018 of approximately
$263 million.
Five firms that were reached by telephone elected not to participate in the survey. Four were
NOAA Fisheries survey participants with average reported sales of approximately $23 million.
Twenty-two firms responded to the survey, 48.9 percent of the adjusted sample. These included
eight previously identified as shrimp processors, three identified as blue crab processors, six
identified as oyster processors, and five identified as saltwater fish processors. (One was also
identified as processing crawfish.) Fourteen of the respondents to this survey had participated in the
NOAA processor survey with average reported sales from 2016 through 2018 of approximately $79
million.
Survey Results
At the beginning of each telephone interview, L.D.W.F. staff told each survey subject what type of
seafood they were identified as processing (according to the Department’s databanks) and asked if
they processed any other types of seafood. Seven respondents said they processed other seafood
types in addition to those that they were previously identified as handling, included five that
processed shrimp, three that processed crabs, four that processed oysters, two that processed fish,
and two that processed crawfish.
Three quarters of the respondents reported purchasing at least some of their product directly from
commercial fishers. Two-thirds of the shrimp processor respondents and crab processor
respondents acquired crabs directly from commercial harvesters, and 70 percent of the oyster
processor respondents bought their bivalves directly from oyster harvesters. All saltwater fish
processors bought fish directly from fishers.
The average share purchased directly from commercial fishers among those respondents who
handled the seafood types was 63 percent for shrimp, 58 percent for crabs, 49 percent for oysters,
and 68 percent for saltwater fish.
All processor respondents reported buying most of their product from Louisiana sources. The
average percentage of product reported as coming from Louisiana sources was 87 percent for
shrimp processors, 96 percent for crab processors, 94 percent for oyster processors, and 72 percent
for saltwater fish processors.
The majority of shrimp processor respondents (54 percent), crab processor respondents (50
percent), and saltwater fish processor respondents (71 percent) purchased product from sources in
other states in the Gulf of Mexico. Thirty percent of oyster processors bought from sources in other
Gulf states. The average percentage of product purchased from sources in other Gulf states was 13
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percent for shrimp processors, four percent for crab processors, six percent for oysters, and 19
percent for fish. (Only one reported purchasing product from sources outside the Gulf.)
Relatively few Louisiana seafood processors appeared to hold insurance policies for business losses.
Only three processor respondents (13.6 percent) reported carrying insurance for lost sales or
unavailable products.
Effects of the 2019 Flood Event on Survey Respondents
Three processor respondents (13.6 percent) reported closing because of the floods. (One of these
has not yet reopened at the time of the survey.)
Six (27.2 percent) reported handling lower valued or less profitably species as a result of the flood
event. (Two additional respondents said that they did not change the type of seafood that they
purchased but had to pay higher prices for the seafood types that they normally purchased.)
Six reported laying off employees as a result of the flooding events and five claimed to have
refrained from hiring people it would have employed had the flooding not occurred. These
employment reductions affected 25 full-time employees and 58 to 63 part-time employees. One
reported reductions that affected an unspecified number of H2B employees.
Nineteen of the 22 respondents claimed to have experienced lost sales (relative to sales for the same
period over previous three year) as a result of the 2019 flood event. (One of those who were not
affected mentioned losses as a result of Hurricane Barry in the summer of 2019.) Among the 19
firms citing decreases in sales compared to the average of the sales over the previous three years, 13
provided dollar estimates, five described losses as a percent of sales, and one provided no further
information.
Two of the 14 respondents that provided dollar estimates described the decreases in terms of a range
of values. For these, three estimates of losses were included: a low estimate set at the lower range,
a high estimate set at the upper range, and a middle estimate equal to the midpoint.
Two of the five respondents that described their decreases in percentage terms had participated in
the NOAA Fisheries processor survey. Their lost sales estimates were set as the product of the
percentage decline times their average sales for 2016 through 2018 multiplied by the three-year
weighted average of landings value for the appropriate seafood type through September as a
percentage of annual landings times.
Cumulative losses for the 18 firms that provided usable estimates (the three with no lost sales plus
the 15 with estimable losses) ranged from $18.7 million to $19.7 million to $20.7 million. Average
losses ranged from $1.02 million to $1.13 million per firm.
If the survey’s average per-firm lost sales estimates were applied to the 41 firms in the adjusted
sample, total lost sales among Louisiana seafood processors would range from $41.8 to $46.3
million.
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Some evidence suggests that this approach may yield an inaccurate estimate of lost sales because
the firms that participated in the L.D.W.F. survey may not be representative of the entire industry.
The adjusted sample of 39 survey subjects included 24 firms that provided sales estimates in the
NOAA Fisheries processors survey in 2018. Twelve of these participated in the L.D.W.F. survey in
2018 and 12 did not. (Thirteen provided estimates for 2017 and 12 for 2016.) The 2018 reported
seafood sales per firm for the L.D.W.F. survey respondents (approximately $5.7 million) was just
over one quarter as large as the reported sales per firm among that did not participate in the survey
($20.5 million).
Average cumulative reported sales among the L.D.W.F. survey respondents that also provided sales
estimates in the NOAA Fisheries survey were $79.1 million. Their lost sales estimates, which
ranged from $13.3 to $14.3 million (or $951 thousand to $1.02 million per firm), were equivalent to
16.8 percent to 18.1 percent of the average cumulative reported sales.
Average cumulative reported sales among the L.D.W.F. survey non-participants that took part in the
NOAA Fisheries survey were $286.4 million. If lost sales occurred in the same proportion to
average sales among these firms as among L.D.W.F. survey respondents (and assuming that all of
these firms were negatively affected by the floods), their decreased sales as a result of the 2019
flooding events would have ranged from $48.2 million to $50.0 million to $51.8 million.
In addition to the L.D.W.F. survey respondents that provided usable estimates and the L.D.W.F.
non-participants who took part in the NOAA Fisheries survey (with combined estimated lost sales
of $66.9 to $72.5 million), the adjusted sample included ten firms for which neither sales nor loss
estimates were available. Four of these firms participated in the L.D.W.F., said they experienced
lost sales, but did not express their losses in a quantifiable form. Six of these firms did not take part
in either the NOAA Fisheries processor survey or the L.D.W.F. survey. If the percentage of these
firms with lost sales was similar to the percentage experienced by survey participants (about 85
percent), five of these firms lost sales as a result of the 2019 flooding event. Cumulative lost sales
for these remaining nine firms would have totaled $8.6 million if estimated at $951 thousand per
firm (the low estimate for per-firm lost sales among the L.D.W.F. respondents who participated in
the NOAA Fisheries seafood processor survey).
Respondents Experiencing Continuing Decreases in Economic Activity
There is evidence among the respondents that the effects of the 2019 flood events had not totally
dissipated by the time of the survey. Eighteen of the 19 survey respondents who claimed decreases
in sales as a result of the flooding events said that their businesses’ sales had returned to the levels
where they normally were at the time of the year when the survey was conducted.

Processor Survey Conclusion
These results quantify the estimated decreases in sales that survey respondents traced to the 2019
flood events, a measure that was roughly parallel to decreased trip ticket values which represent
changes in revenues experienced by commercial fishers. Sales estimates in the absence of
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corresponding cost estimates are unable to assess the economic measure that is arguably most
important to any business, profit or income above expenses.
Depending upon the assumptions used, total lost sales estimates based on these survey results could
range from $41.1 million to $81.1 million. A lost estimate of $75.5 million might be most
appropriate, based upon the low range of the estimates from the L.D.W.F. survey ($18.7 million)
and extrapolations to the non-respondents with available NOAA Fisheries survey sales estimates
($48.2 million) and the remaining non-respondents ($8.6 million).

Overall Conclusion
According to available trip ticket landings data, La Creel estimates, industry surveys, and
independent biological sampling, the longest lasting flood on record had significant negative
impacts on many of the major fisheries, including crustacean, molluscan, finfish fisheries, and the
offshore charter fishery. Many of these impacts have already been realized as evidenced by the
documented economic loss presented in this report. Other impacts and losses, while they may be
documented, are not expected to be realized for several more years and can be considered estimated
future losses.
Based on the most recent twelve-month period as compared to the five-year average, the total
combined current economic loss for Louisiana is $148,386,128. The total estimated future economic
loss, including lost resource and projected dockside losses for Louisiana, is $151,120,046.
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ŶŚĂŶĐĞŵĞŶƚĂŶĚǆƉĂŶƐŝŽŶŽĨůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƵůƚƵƌĞŝŶ>ŽƵŝƐŝĂŶĂ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŽůůĞŐĞWƌŽŐƌĂŵ͛ƐWƌŽƉŽƐĂůƚŽ
ƚŚĞ>ŽƵŝƐŝĂŶĂĞƉĂƌƚŵĞŶƚŽĨtŝůĚůŝĨĞĂŶĚ&ŝƐŚĞƌŝĞƐ
ĨŽƌƚŚĞ>ŽƵŝƐŝĂŶĂKǇƐƚĞƌDĂŶĂŐĞŵĞŶƚĂŶĚZĞŚĂďŝůŝƚĂƚŝŽŶ^ƚƌĂƚĞŐŝĐWůĂŶ͗/ŶŝƚŝĂƚŝǀĞηϰ

dŚĞ>ŽƵŝƐŝĂŶĂĞƉĂƌƚŵĞŶƚŽĨtŝůĚůŝĨĞĂŶĚ&ŝƐŚĞƌŝĞƐ;>t&ͿŚĂƐĚĞǀĞůŽƉĞĚƚŚĞ>ŽƵŝƐŝĂŶĂKǇƐƚĞƌ
DĂŶĂŐĞŵĞŶƚĂŶĚZĞŚĂďŝůŝƚĂƚŝŽŶ^ƚƌĂƚĞŐŝĐWůĂŶ͘ƐƐƚĂƚĞĚǁŝƚŚŝŶƚŚĞƉůĂŶ͞dŚĞƐĞŝŶŝƚŝĂƚŝǀĞƐ
ƌĞƋƵŝƌĞŝŵƉůĞŵĞŶƚĂƚŝŽŶĂŶĚĨƵŶĚŝŶŐŝŶŽƌĚĞƌƚŽƉƌŽŵŽƚĞĂŶĚŵĂŝŶƚĂŝŶĂƚŚƌŝǀŝŶŐŽǇƐƚĞƌ
ƌĞƐŽƵƌĐĞĂŶĚŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂ͕ĂŶĚƚŽĂůůŽǁĨŽƌƚŚĞŵŽƐƚĞĨĨŝĐŝĞŶƚƵƚŝůŝǌĂƚŝŽŶŽĨĐŽĂƐƚĂů
ĂƌĞĂƐ͘͟
dŚĞĨŽƵƌƚŚŝŶŝƚŝĂƚŝǀĞ;ŽĨϭϮͿǁŝƚŚŝŶƚŚĞ>t&WůĂŶŝƐǆƉĂŶƐŝŽŶŽĨůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƋƵĂĐƵůƚƵƌĞ
;KͿ͘dŚĞƚĞƌŵKƌĞĨĞƌƐƚŽĨĂƌŵŝŶŐŽǇƐƚĞƌƐŝŶĐĂŐĞƐ͕ŵŽƐƚůǇŽĨĨďŽƚƚŽŵ͘ůƐĞǁŚĞƌĞŝŶƚŚĞ
'ƵůĨŽĨDĞǆŝĐŽ;'ŽDͿĂŶĚhŶŝƚĞĚ^ƚĂƚĞƐ͕͞ŽĨĨͲďŽƚƚŽŵŽǇƐƚĞƌĐƵůƚƵƌĞ͟ŝƐĞǆƉůŝĐŝƚůǇƌĞĨĞƌƌĞĚƚŽďǇ
ƚŚĂƚŶĂŵĞ͘,ŽǁĞǀĞƌ͕ŝŶ>ŽƵŝƐŝĂŶĂǁŝƚŚŝƚƐŚŝƐƚŽƌŝĐĂůĂŶĚŚŝŐŚůǇƉƌŽĚƵĐƚŝǀĞƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌ
ĨŝƐŚĞƌǇ͕ŝƚŝƐŬŶŽǁŶĂƐK͘dŚĞŝŶĐůƵƐŝŽŶŽĨƚŚĞƚĞƌŵ͞ůƚĞƌŶĂƚŝǀĞ͟ŝŵƉůŝĞƐ͕ĂŶĚƌŝŐŚƚůǇƐŽ͕ƚŚĂƚ
ƚŚŝƐĐĂŐĞŵĞƚŚŽĚŝƐŶŽƚĂƌĞƉůĂĐĞŵĞŶƚĨŽƌƚŚĞƚƌĂĚŝƚŝŽŶĂůĨŝƐŚĞƌǇ͕ďƵƚĂƐƵƉƉůĞŵĞŶƚĨŽƌƚŚŽƐĞ
ĨŝƐŚĞƌƐǁŚŽŚĂǀĞĂŶŝŶƚĞƌĞƐƚŝŶĚĞǀĞůŽƉŝŶŐĂ͞ŶĞǁ͟ŵĞƚŚŽĚŽĨďƌŝŶŐŝŶŐƚŚŝƐǀĂůƵĂďůĞ>ŽƵŝƐŝĂŶĂ
ƉƌŽĚƵĐƚƚŽŵĂƌŬĞƚ͘
tŝƚŚŝŶƚŚĞ>t&͛ƐŝŶŝƚŝĂƚŝǀĞηϰĂƌĞƚŚĞŐŽĂůƐƚŽĞŶŚĂŶĐĞ͕ĞǆƉĂŶĚĂŶĚƐƵƐƚĂŝŶƚŚĞĨůĞĚŐůŝŶŐK
ŝŶĚƵƐƚƌǇďǇ;ϭͿŝŵƉůĞŵĞŶƚŝŶŐŽǇƐƚĞƌƐĞĞĚƉƌŽĚƵĐƚŝŽŶŐƌĂŶƚƐ͕;ϮͿƐƵƐƚĂŝŶŝŶŐĂŶĚŝŶĐƌĞĂƐŝŶŐ
ŚĂƚĐŚĞƌǇĚŝƉůŽŝĚĂŶĚƚƌŝƉůŽŝĚƉƌŽĚƵĐƚŝŽŶ͕;ϯͿŝŵƉůĞŵĞŶƚŝŶŐŝŶĚƵƐƚƌǇKƐƚĂƌƚƵƉŐƌĂŶƚƐ͕;ϰͿ
ĚĞǀĞůŽƉŝŶŐĂŶĚŝŵƉůĞŵĞŶƚŝŶŐĞĚƵĐĂƚŝŽŶĂŶĚŽƵƚƌĞĂĐŚŽƉƉŽƌƚƵŶŝƚŝĞƐƚŽƚŚĞŝŶĚƵƐƚƌǇĂŶĚ
ŐĞŶĞƌĂůƉƵďůŝĐ͕ĂŶĚ;ϱͿĚĞǀĞůŽƉŝŶŐĚĞƐŝŐŶĂƚĞĚ;ƐƉĞĐŝĂůͿŵĂŶĂŐĞŵĞŶƚƵƐĞĂƌĞĂƐ͕ŚĞƌĞĂĨƚĞƌ
ƌĞĨĞƌƌĞĚƚŽĂƐKWĂƌŬƐ͕ŝŶĐŽĂƐƚĂůǁĂƚĞƌƐǁŚŝĐŚŚĂǀĞƚŚĞŶĞĐĞƐƐĂƌǇŽǇƐƚĞƌŚĂďŝƚĂƚƉĂƌĂŵĞƚĞƌƐ
ĂĚĞƋƵĂƚĞŐƌŽǁƚŚĂŶĚƐƵƌǀŝǀĂů͘>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚ;>^'ͿŽůůĞŐĞWƌŽŐƌĂŵŚĂƐĂĚĞĐĂĚĞƐͲůŽŶŐ
ŚŝƐƚŽƌǇŝŶǁŽƌŬŝŶŐŽŶŵĂŶǇŽĨƚŚŽƐĞƐĂŵĞŐŽĂůƐ͕ǁŚŝůĞĂůƐŽŚĂǀŝŶŐƚŚĞĚĞƐŝƌĞĂŶĚŝŶĨƌĂƐƚƌƵĐƚƵƌĞ
ŽĨĨĂĐƵůƚǇĂŶĚƐƚĂĨĨĞǆƉĞƌƚŝƐĞƚŽĂĚĚƌĞƐƐƚŚĞŽƚŚĞƌƐ͘
dŚĞ>t&ŽǇƐƚĞƌƐƚƌĂƚĞŐŝĐƉůĂŶĐĂůůƐĨŽƌƚŚĞĨŽůůŽǁŝŶŐƚǁŽ'ŽĂůƐƚŽďĞŵĞƚǁŝƚŚŝŶĨŝǀĞǇĞĂƌƐŽĨ
ƉůĂŶŝŶŝƚŝĂƚŝŽŶ͗
ϭ͘ ǆƉĂŶĚŽƉĞƌĂƚŝŽŶƐŝŶƚŽůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƋƵĂĐƵůƚƵƌĞ;KͿ͕ƐƵĐŚĂƐŽĨĨͲďŽƚƚŽŵĐĂŐĞ
ĐƵůƚƵƌĞ͘
Ϯ͘ /ĚĞŶƚŝĨǇĂƚůĞĂƐƚϭϬϬĂĐƌĞƐƐƵŝƚĂďůĞĨŽƌK;ƉĂƌŬƐͿďǇzĞĂƌϮǁŝƚŚϱϬйŽĨĂƌĞĂƐƚŽŚĂǀĞ
ƌĞƋƵŝƌĞĚƉĞƌŵŝƚƐďǇzĞĂƌϱ͘
dŚŝƐ>^'ƚŚƌĞĞͲǇĞĂƌƉƌŽƉŽƐĂůĂĚĚƌĞƐƐĞƐƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞ>t&͛ƐĂďŽǀĞƚǁŽŐŽĂůƐ͗
ϭ͘ KWĂƌŬĚĞǀĞůŽƉŵĞŶƚ;ĞƐŝŐŶĂƚĞĚDĂŶĂŐĞŵĞŶƚhŶŝƚͿ͘
Ϯ͘ K^ĞĞĚEƵƌƐĞƌǇĚĞǀĞůŽƉŵĞŶƚ;ĞǇĞĚůĂƌǀĂĞĂŶĚƐŵĂůůŽǇƐƚĞƌƐĞĞĚƉƌŽĚƵĐƚŝŽŶͿ͘
ϯ͘ K'ƌŽǁͲKƵƚ&ĂƌŵĚĞǀĞůŽƉŵĞŶƚďǇĞŶŚĂŶĐĞŵĞŶƚŽĨĞǆŝƐƚŝŶŐĨĂƌŵƐĂŶĚĞǆƉĂŶƐŝŽŶŝŶƚŽ
ŶĞǁƐƚĂƌƚƵƉƐ;ĐĂŐĞĐƵůƚƵƌĞƚŽŵĂƌŬĞƚͲƐŝǌĞĚŽǇƐƚĞƌƐͿ͘
ϰ͘ K,ĂƚĐŚĞƌǇĚĞǀĞůŽƉŵĞŶƚďǇĞŶŚĂŶĐĞŵĞŶƚŽĨĞǆŝƐƚŝŶŐƉƌŝǀĂƚĞŚĂƚĐŚĞƌŝĞƐĂŶĚ
ĞǆƉĂŶƐŝŽŶŝŶƚŽŶĞǁƐƚĂƌƚƵƉƐ͘
ϱ͘ KĚƵĐĂƚŝŽŶĂŶĚKƵƚƌĞĂĐŚĚĞǀĞůŽƉŵĞŶƚƚŽƚŚĞŝŶĚƵƐƚƌǇĂŶĚƉƵďůŝĐ͘
ϭ
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>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚK,ŝƐƚŽƌǇ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚĂŶĚƚŚĞ>ŽƵŝƐŝĂŶĂŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶ^ĞƌǀŝĐĞƚŚƌŽƵŐŚŝƚƐDĂƌŝŶĞ
ǆƚĞŶƐŝŽŶWƌŽŐƌĂŵ;DWͿďĞŐĂŶƚŽĚĞǀĞůŽƉƌĞƐĞĂƌĐŚŽŶƌĞŵŽƚĞŽǇƐƚĞƌƐĞƚƚŝŶŐĂŶĚŚĂƚĐŚĞƌǇ
ĚĞǀĞůŽƉŵĞŶƚĚƵƌŝŶŐϭϵϴϳͲϵϮ͘dŚŝƐĞŵƉŚĂƐŝƐǁĂƐŝŶƌĞƐƉŽŶƐĞƚŽƚŚĞůĂĐŬŽĨĐŽŶƐŝƐƚĞŶƚƐƵƉƉůŝĞƐ
ŽĨƐĞĞĚŽǇƐƚĞƌƐĨƌŽŵ>ŽƵŝƐŝĂŶĂ͛ƐƉƵďůŝĐƌĞĞĨƐĨŽƌďĞĚĚŝŶŐŽŶƉƌŝǀĂƚĞůĞĂƐĞƐ͘ZĞŵŽƚĞƐĞƚƚŝŶŐĂŶĚ
ŚĂƚĐŚĞƌǇƚĞĐŚŶŽůŽŐǇǁĂƐĨŝƌƐƚŝŶƚƌŽĚƵĐĞĚƚŽƚŚĞ>ŽƵŝƐŝĂŶĂŽǇƐƚĞƌŝŶĚƵƐƚƌǇĚƵƌŝŶŐƚŚŝƐƉĞƌŝŽĚ͕
ĐƵůŵŝŶĂƚŝŶŐǁŝƚŚƚŚĞƉƵďůŝĐĂƚŝŽŶŽĨƚŚĞĨŝƌƐƚŵĂŶƵĂůĨŽƌƚŚĞ>ŽƵŝƐŝĂŶĂŽǇƐƚĞƌŝŶĚƵƐƚƌǇŝŶƵƐŝŶŐ
ƌĞŵŽƚĞƐĞƚƚŝŶŐƚŽƉƌŽĚƵĐĞƐĞĞĚŽǇƐƚĞƌƐ͖ƚŚĂƚŵĂŶƵĂůŚĂƐƌĞĐĞŶƚůǇďĞĞŶƵƉĚĂƚĞĚ;ĂůůĂŵĂŶĚ
^ƵƉĂŶϮϬϭϵ͖ƚŚĞŵĂŶƵĂůĐĂŶďĞĨŽƵŶĚĂƚƚŚĞǁĞďƐŝƚĞ͕
ŚƚƚƉ͗ͬͬǁǁǁ͘ůĂƐĞĂŐƌĂŶƚ͘ŽƌŐͬŽƵƚƌĞĂĐŚͬŽǇƐƚĞƌͲƌĞƐĞĂƌĐŚͲůĂďͬͿ͘dŽĚĂǇ͕>^'ĐŽŶƚŝŶƵĞƐŝƚƐƌŽůĞŝŶ
ŚĂƚĐŚĞƌǇƚĞĐŚŶŽůŽŐǇ͕KƚĞĐŚŶŽůŽŐǇ͕ĂŶĚĞŶǀŝƌŽŶŵĞŶƚĂůŝƐƐƵĞƐƚŚĂƚŝŶĨůƵĞŶĐĞƚŚĞ>ŽƵŝƐŝĂŶĂ
ŽǇƐƚĞƌŝŶĚƵƐƚƌǇ͘
&ƌŽŵƚŚŽƐĞĞĂƌůǇďĞŐŝŶŶŝŶŐƐŝŶƚŚĞůĂƚĞϭϵϴϬƐ͕>^'ŚĂƐĐŽŶƚŝŶƵĞĚƚŽƉŝŽŶĞĞƌĞĨĨŽƌƚƐŝŶK
ĚĞǀĞůŽƉŵĞŶƚ͘dŽĚĂǇ͕>^'͕ŝŶƉĂƌƚŶĞƌƐŚŝƉǁŝƚŚƚŚĞDWĂŶĚƚŚĞ>ŽƵŝƐŝĂŶĂ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ŐƌŝĐƵůƚƵƌĂůĞŶƚĞƌ;>^hŐͿ͕ĐŽŶƚŝŶƵĞƐŝƚƐŵŝƐƐŝŽŶŽĨĞĚƵĐĂƚŝŽŶ͕ƌĞƐĞĂƌĐŚĂŶĚŽƵƚƌĞĂĐŚƚŽƚŚĞ
ŽǇƐƚĞƌŝŶĚƵƐƚƌǇĂŶĚƚŚĞŐĞŶĞƌĂůƉƵďůŝĐ͘ŶĞǆĂŵƉůĞŽĨƚŚŽƐĞĞĨĨŽƌƚƐĂŶĚŚŽǁƐƵĐĐĞƐƐďƌĞĞĚƐ
ƐƵĐĐĞƐƐĐĂŶďĞǁŝƚŶĞƐƐĞĚƚŚƌŽƵŐŚƚŚĞϮϬϭϭ>^'ŐƌĂŶƚĂǁĂƌĚƚŽƚŚĞWŽƌƚŽĨĞůĐĂŵďƌĞĨŽƌŝƚƐ
ĞůĐĂŵďƌĞŝƌĞĐƚ^ĞĂĨŽŽĚWƌŽŐƌĂŵ͘dŚŝƐƚŚĞŶͲƐŵĂůůƉƌŽŐƌĂŵ͕ǁŝƚŚ>^'͕DWĂŶĚ>^hŐŚĞůƉ͕
ŚĂƐŵŽƌƉŚĞĚĂŶĚŐƌŽǁŶŝŶƚŽƚŚĞĞǆƚƌĂŽƌĚŝŶĂƌŝůǇƐƵĐĐĞƐƐĨƵů>ŽƵŝƐŝĂŶĂŝƌĞĐƚ^ĞĂĨŽŽĚWƌŽŐƌĂŵ
ƚŚĂƚĐŽŶƚŝŶƵĞƐƚŽƚŚŝƐĚĂǇ͘dŚĞŝƌĞĐƚ^ĞĂĨŽŽĚWƌŽŐƌĂŵĞŶĐŽŵƉĂƐƐĞƐĐŽĂƐƚĂůƉĂƌŝƐŚĞƐĨƌŽŵ
ĂĐƌŽƐƐƚŚĞƐƚĂƚĞ;ŚƚƚƉƐ͗ͬͬůŽƵŝƐŝĂŶĂĚŝƌĞĐƚƐĞĂĨŽŽĚ͘ĐŽŵͬĚĞůĐĂŵďƌĞͲĚŝƌĞĐƚͲƐĞĂĨŽŽĚͬͿ͘
dŚĞ>ŽƵŝƐŝĂŶĂŝƌĞĐƚ^ĞĂĨŽŽĚWƌŽŐƌĂŵ͛ƐƐƵĐĐĞƐƐŚĞůƉĞĚƚŽĞƐƚĂďůŝƐŚƚŚĞĐŽůůĂďŽƌĂƚŝǀĞ>ŽƵŝƐŝĂŶĂ
&ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚ;>&&ͿWƌŽŐƌĂŵŝŶϮϬϭϰĂƐĂƉĂƌƚŶĞƌƐŚŝƉďĞƚǁĞĞŶƚŚĞ>t&ĂŶĚ>^'͕ǁŚŝĐŚ
ĐŽŶƚŝŶƵĞƐƚŽƚŚŝƐĚĂǇ;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ůĂĨŝƐŚĞƌŝĞƐĨŽƌǁĂƌĚ͘ŽƌŐͬͿ͘dŚŝƐĐŽůůĂďŽƌĂƚŝŽŶǁĂƐĞƐƚĂďůŝƐŚĞĚ
ǁŝƚŚƚŚĞŐŽĂůŽĨŝŵƉƌŽǀŝŶŐƚŚĞĞĐŽŶŽŵŝĐƐƵĐĐĞƐƐŽĨ>ŽƵŝƐŝĂŶĂ͛ƐĐŽŵŵĞƌĐŝĂůĨŝƐŚŝŶŐŝŶĚƵƐƚƌǇ͘




>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚdĞĂŵ
dŚŝƐƉƌŽƉŽƐĂůŝƐƉĂƌƚŽĨƚŚĞ>ŽƵŝƐŝĂŶĂ^ĞĂĨŽŽĚ&ƵƚƵƌĞ;>^&ͿŝŶŝƚŝĂƚŝǀĞ͘>^'ŝƐƚŚĞƐƚĂƚĞ͛Ɛ
ĚĞƐŝŐŶĂƚĞĚĐŽŽƌĚŝŶĂƚŽƌŽĨ>^&͘>^&ŝƐƉĂƌƚŽĨĂ^ƚĂƚĞŽĨ>ŽƵŝƐŝĂŶĂŝŶŝƚŝĂƚŝǀĞĚĞƐŝŐŶĞĚƚŽŚĞůƉƚŚĞ
ƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇĐŽŶĨƌŽŶƚĐŽĂƐƚĂůĐŚĂŶŐĞ͘/ŶϮϬϭϴ͕'ŽǀĞƌŶŽƌ:ŽŚŶĞůĚǁĂƌĚƐĐŚĂƌŐĞĚƚŚĞ
ŽĂƐƚĂůWƌŽƚĞĐƚŝŽŶĂŶĚZĞƐƚŽƌĂƚŝŽŶƵƚŚŽƌŝƚǇ;WZͿĂŶĚ>t&͕ĂůŽŶŐǁŝƚŚ>^'ŝŶĂ
ĐŽŽƌĚŝŶĂƚŽƌ͛ƐƌŽůĞ͕ƚŽŵĞĞƚǁŝƚŚŵĞŵďĞƌƐŽĨƚŚĞƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇ͘dŚĞĂŝŵŝƐƚǁŽĨŽůĚ͗;ϭͿƚŽ
ĚŝƐĐƵƐƐŚŽǁƚŚĞŝŶĚƵƐƚƌǇŝƐĐŽŶĨƌŽŶƚŝŶŐĐŚĂŶŐĞƐĂůŽŶŐƚŚĞĐŽĂƐƚ͕ĂŶĚ;ϮͿƚŽĞǀĂůƵĂƚĞŚŽǁƚŚĞ
ƐƚĂƚĞŵŝŐŚƚďĞĂďůĞƚŽŚĞůƉƚŚĞŝŶĚƵƐƚƌǇƉƵƚŶĞǁƐƚƌĂƚĞŐŝĞƐŝŶƚŽƉƌĂĐƚŝĐĞ͘
W/ĂŶĚĐŽͲW/Ɛ͗
o dŚŽŵĂƐ,ǇŵĞůʹDƌ͘,ǇŵĞůŝƐWƌŝŶĐŝƉĂů/ŶǀĞƐƚŝŐĂƚŽƌŽŶƚŚŝƐƉƌŽũĞĐƚ͘,ŝƐƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ
ǁŝůůďĞŽǀĞƌĂůůŽǀĞƌƐŝŐŚƚŽĨƚŚĞƉƌŽũĞĐƚ͕ƐĞƌǀĞĂƐĂůŝĂŝƐŽŶƚŽ>t&͕ĂŶĚǁŝůůŚĂǀĞĨŝŶĂů
Ϯ
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o

o

o

o

o

o

ĂƉƉƌŽǀĂůŽĨĂůůĂĐƚŝǀŝƚŝĞƐĂŶĚĚĞůŝǀĞƌĂďůĞƐ͘,ĞŝƐƉƌĞƐĞŶƚůǇƚŚĞW/ŽŶƚŚĞ>ŽƵŝƐŝĂŶĂ
&ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚŐƌĂŶƚƚŚŽƵŐŚƚŚĞ>t&͘,ĞŝƐŝƌĞĐƚŽƌŽĨƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ
&ŽƌǁĂƌĚWƌŽŐƌĂŵ;>&&ͿĂŶĚƚŚĞ>ŽƵŝƐŝĂŶĂŝƌĞĐƚ^ĞĂĨŽŽĚ;>^ͿWƌŽŐƌĂŵ͘,ĞŝƐĂůƐŽƚŚĞ
>^'DĂƌŝŶĞŐĞŶƚĨŽƌ/ďĞƌŝĂ͕^ƚ͘DĂƌƚŝŶ͕>ĂĨĂǇĞƚƚĞ͕sĞƌŵŝůŝŽŶ͕^ƚ͘>ĂŶĚƌǇ͕ĂŶĚǀŽǇĞůůĞƐ
WĂƌŝƐŚĞƐ͘
ĂƌůDĞůĂŶĐŽŶʹƌ͘DĞůĂŶĐŽŶŝƐĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘,ŝƐƉƌŝŵĂƌǇƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐǁŝůů
ďĞĐŽŽƌĚŝŶĂƚŝŽŶŽĨĂůůƉƌŽũĞĐƚĂĐƚŝǀŝƚŝĞƐ͕ĂŶĚ͕ĂůŽŶŐǁŝƚŚW͘/͘Dƌ͘,ǇŵĞů͕ďĞĂůŝĂŝƐŽŶǁŝƚŚ
>t&͘,ĞŝƐĚĞƐŝŐŶĂƚĞĚĂƐĂ^ĞĂ'ƌĂŶƚ^ĐŚŽůĂƌĂŶĚďƌŝŶŐƐϰϮǇĞĂƌƐŽĨĞǆƉĞƌŝĞŶĐĞŽĨ
ǁŽƌŬŝŶŐǁŝƚŚƚŚĞƚƌĂĚŝƚŝŽŶĂů>ŽƵŝƐŝĂŶĂKǇƐƚĞƌ/ŶĚƵƐƚƌǇ͘
ƌŝĂŶĂůůĂŵʹƌ͘ĂůůĂŵŝƐĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘,ŝƐƉƌŝŵĂƌǇƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽ
ƉƌŽǀŝĚĞKĞǆƉĞƌƚŝƐĞŽŶĐƵůƚƵƌĞŵĞƚŚŽĚƐĂǀĂŝůĂďůĞƚŽ>ŽƵŝƐŝĂŶĂĨŝƐŚĞƌƐŝŶƚĞƌĞƐƚĞĚŝŶ
ƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƚŚŝƐƉƌŽũĞĐƚ͘,ĞǁŝůůĂůƐŽďĞƚŚĞƉƌŝŵĂƌǇůŝĂŝƐŽŶǁŝƚŚŽƚŚĞƌŽǇƐƚĞƌ
ĂƋƵĂĐƵůƚƵƌĞƉƌŽŐƌĂŵƐƚŚƌŽƵŐŚŽƵƚƚŚĞŶŽƌƚŚĞƌŶ'ƵůĨŽĨDĞǆŝĐŽ͘,ĞŝƐŝƌĞĐƚŽƌŽĨƚŚĞ
>^'ͬ>t&'ƌĂŶĚ/ƐůĞKǇƐƚĞƌZĞƐĞĂƌĐŚ,ĂƚĐŚĞƌǇĂŶĚƚŚĞ>^'ŽǇƐƚĞƌƐƉĞĐŝĂůŝƐƚ͘
ůďĞƌƚ͞ZƵƐƚǇ͟'ĂƵĚĞʹDƌ͘'ĂƵĚĞŝƐĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘,ŝƐƉƌŝŵĂƌǇƌĞƐƉŽŶƐŝďŝůŝƚǇ
ǁŝůůďĞƚŽŚĞůƉĐŽŽƌĚŝŶĂƚĞĐŽŵŵƵŶŝĐĂƚŝŽŶĂŶĚŽƵƚƌĞĂĐŚŐƵŝĚĂŶĐĞǁŝƚŚĐƵƌƌĞŶƚĂŶĚ
ƉƌŽƐƉĞĐƚŝǀĞKĨĂƌŵĞƌƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚŝƐƉƌŽũĞĐƚ͘,ĞŝƐƚŚĞ>^'DĂƌŝŶĞŐĞŶƚĨŽƌ
:ĞĨĨĞƌƐŽŶ͕KƌůĞĂŶƐ͕^ƚ͘ŚĂƌůĞƐĂŶĚ^ƚ͘:ŽŚŶWĂƌŝƐŚĞƐĂŶĚǁŽƌŬƐĐůŽƐĞůǇǁŝƚŚKĨĂƌŵĞƌƐ͘
:ĂŵĞƐtŝůŬŝŶƐ͕:͘͘ʹDƌ͘tŝůŬŝŶƐŝƐĂĐŽͲW/ŽŶƚŚĞƉƌŽũĞĐƚ͘,ŝƐƉƌŝŵĂƌǇƌĞƐƉŽŶƐŝďŝůŝƚǇŝƐ
ŽǀĞƌƐŝŐŚƚŽĨĂůůůĞŐĂůŵĂƚƚĞƌƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞĚĞǀĞůŽƉŵĞŶƚĂŶĚŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨ
ƚŚŝƐƉƌŽũĞĐƚ͘,ĞŝƐWƌŽĨĞƐƐŽƌĂŶĚŝƌĞĐƚŽƌŽĨƚŚĞ>ĂǁĂŶĚWŽůŝĐǇWƌŽŐƌĂŵĂƚ>^'͘
ǀĞůǇŶtĂƚƚƐʹƌ͘tĂƚƚƐŝƐĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘,ĞƌƉƌŝŵĂƌǇƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽ
ƉƌŽǀŝĚĞĂĚǀŝĐĞĂŶĚŐƵŝĚĂŶĐĞƚŽKƉĂƌƚŝĐŝƉĂŶƚƐŽŶƉƌŽĚƵĐƚƋƵĂůŝƚǇĂŶĚǀĂůƵĞͲĂĚĚĞĚ
ŽƉƉŽƌƚƵŶŝƚŝĞƐ͘^ŚĞŝƐĂŶƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌĂƐ^ĞĂĨŽŽĚǆƚĞŶƐŝŽŶ^ƉĞĐŝĂůŝƐƚ͕ŝŶƚŚĞ
^ĐŚŽŽůŽĨEƵƚƌŝƚŝŽŶĂŶĚ&ŽŽĚ^ĐŝĞŶĐĞƐ͕ŶŝŵĂůĂŶĚ&ŽŽĚ^ĐŝĞŶĐĞƐ>ĂďŽƌĂƚŽƌŝĞƐĨŽƌƚŚĞ
>^hŐ͘^ŚĞĂůƐŽŚŽůĚƐĂĐŽͲĂƉƉŽŝŶƚŵĞŶƚǁŝƚŚƚŚĞ>^'ŽůůĞŐĞWƌŽŐƌĂŵ͘
:ƵůŝĞ>ŝǀĞůǇʹƌ͘>ŝǀĞůǇŝƐĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘,ĞƌƉƌŝŵĂƌǇƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŚĞ
ůŝĂŝƐŽŶǁŝƚŚƚŚĞEKEĂƚŝŽŶĂů^ĞĂ'ƌĂŶƚKĨĨŝĐĞŽŶŽǇƐƚĞƌĐƵůƚƵƌĞŝŶĨŽƌŵĂƚŝŽŶĂŶĚ
ŝƐƐƵĞƐŽŶƉƌŽũĞĐƚŵĂƚƚĞƌƐ͘^ŚĞŝƐĂůƐŽĐŽͲW/ǁŝƚŚDƌ͘,ǇŵĞůŽŶƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ
&ŽƌǁĂƌĚŐƌĂŶƚǁŝƚŚ>t&͘^ŚĞŝƐĂŶƐƐŽĐŝĂƚĞWƌŽĨĞƐƐŽƌ͕^ƉĞĐŝĂůŝƐƚŝŶ&ŝƐŚĞƌŝĞƐ͕ŝŶƚŚĞ
^ĐŚŽŽůŽĨZĞŶĞǁĂďůĞEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕>^h͘^ŚĞĂůƐŽŚŽůĚƐĂĐŽͲĂƉƉŽŝŶƚŵĞŶƚǁŝƚŚƚŚĞ
>^'ŽůůĞŐĞWƌŽŐƌĂŵ͘

^ƵƉƉŽƌƚ^ƚĂĨĨ͗
o ŶŶĞƵŐĂƐʹDƐ͘ƵŐĂƐ͛ƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞǁŝůůƚŽǁŽƌŬǁŝƚŚW/ĂŶĚŽͲW/͛ƐƚŽ
ŽǀĞƌƐĞĞKƉƌŽŐƌĂŵďƵĚŐĞƚŝŶŐĂŶĚŐƌĂŶƚĚĞůŝǀĞƌĂďůĞƐ͘^ŚĞǁŝůůĂƐƐŝƐƚǁŝƚŚ
ĚĞǀĞůŽƉŵĞŶƚŽĨƐĐŚĞĚƵůĞƐĨŽƌŝŶĚƵƐƚƌǇǁŽƌŬƐŚŽƉƐĂŶĚŽƵƚƌĞĂĐŚĂĐƚŝǀŝƚŝĞƐ͕ŽƌŐĂŶŝǌĞ
ǁŽƌŬƐŚŽƉŵĂƚĞƌŝĂůƐ͕ĚĞǀĞůŽƉ͕ĂŶĚŵĂŶĂŐĞƉƌŽũĞĐƚďƵĚŐĞƚƐĂŶĚƌĞƉŽƌƚƐ͕ĂŶĚŵĂŶĂŐĞ
ƐƵďĐŽŶƚƌĂĐƚŽƌƐ͘^ŚĞŝƐĂ^ĞĂ'ƌĂŶƚƐƐŽĐŝĂƚĞ͕>&&'ƌĂŶƚĚŵŝŶŝƐƚƌĂƚŽƌĂŶĚ&ŝŶĂŶĐŝĂů
ŶĂůǇƐƚĨŽƌƚŚĞ>^'WƌŽŐƌĂŵ
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o >ĞƐůŝĞĂǀŝƐʹDƐ͘ĂǀŝƐ͛ƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽƌĞƐĞĂƌĐŚ͕ǁƌŝƚĞĂŶĚĂƐƐŝŵŝůĂƚĞƚĞĐŚŶŝĐĂů
ĐŽŶƚĞŶƚŝŶƚŽŽƵƚƌĞĂĐŚŵĂƚĞƌŝĂůƐĨŽƌKĨĂƌŵĞƌƐĂŶĚĐŽŶƐƵŵĞƌƐ͕ŶĂŵĞůǇǀŝĚĞŽƐĐƌŝƉƚƐ͕
ĨĂĐƚƐŚĞĞƚƐ͕ĨůǇĞƌƐ͕ŽƚŚĞƌĐŽůůĂƚĞƌĂůĂŶĚǁĞďƐŝƚĞĐŽŶƚĞŶƚ͖ĂƐǁĞůůĂƐĐŽŽƌĚŝŶĂƚĞƚŚĞ
ƉƌŽĚƵĐƚŝŽŶŽĨƐĂŝĚŵĂƚĞƌŝĂůƐǁŝƚŚǀĞŶĚŽƌƐ͘^ŚĞŝƐƚŚĞƚĞĐŚŶŝĐĂůǁƌŝƚĞƌͬĐŽŽƌĚŝŶĂƚŽƌĨŽƌ
>&&͘
o KŽŽƌĚŝŶĂƚŽƌʹdŚŝƐŝƐĂŶĞǁƉŽƐŝƚŝŽŶ͘>^'ǁŝůůĚŽĂŶĂƚŝŽŶĂůƐĞĂƌĐŚĨŽƌƚŚŝƐ
ŝŶĚŝǀŝĚƵĂů͘dŚĞKŽŽƌĚŝŶĂƚŽƌ͛ƐƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽĐŽŽƌĚŝŶĂƚĞĂŶĚĨĂĐŝůŝƚĂƚĞƚŚĞ
ĚĂŝůǇŶĞĞĚƐŽĨƚŚĞƉƌŽũĞĐƚĂŶĚƚŽďĞĂůŝĂŝƐŽŶďĞƚǁĞĞŶƚŚĞKĨŝƐŚĞƌƐĂŶĚƚŚĞƉƌŽŐƌĂŵ͘
dŚŝƐŝŶĚŝǀŝĚƵĂůǁŝůůŶĞĞĚƚŽŚĂǀĞĂŵŝŶŝŵƵŵŽĨĂŶD͘^͘ĚĞŐƌĞĞǁŝƚŚĞǆƉĞƌŝĞŶĐĞŝŶ
ĐƵƌƌĞŶƚKŽƉĞƌĂƚŝŽŶƐ͘
o tŽŽĚKŐĞůƐďǇʹDƌ͘KŐĞůƐďǇ͛ƐƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽĂƐƐŝƐƚƐƚŚĞKŽŽƌĚŝŶĂƚŽƌ
ǁŚĞŶƚŚĞƌĞŝƐŶĞĞĚǁŝƚŚƚŚĞĨŝĞůĚĞĨĨŽƌƚƐĂŶĚŽƵƚƌĞĂĐŚǁŝƚŚƚŚĞŝŶĚƵƐƚƌǇ͘Dƌ͘KŐĞůƐďǇŝƐ
ƚŚĞ&ĂƌŵDĂŶĂŐĞƌĨŽƌƚŚĞ>^',ĂƚĐŚĞƌǇ͘
DĂƌŝŶĞŐĞŶƚƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐ͗
o DĞůŝƐƐĂĂŝŐůĞ͕:͘͘ʹDƐ͘ĂŝŐůĞ͛ƐƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽĐŽŽƌĚŝŶĂƚĞǁŝƚŚŽƚŚĞƌ
ƉƌŽŐƌĂŵƐƚĂĨĨƚŚĞůĞŐĂůŶĞĞĚƐƚŚĂƚǁŝůůďĞĂĚĚƌĞƐƐĞĚĚƵƌŝŶŐƚŚŝƐƉƌŽũĞĐƚ͘^ŚĞŚĂƐǁŽƌŬĞĚ
ŽŶKƉĞƌŵŝƚƚŝŶŐĂŶĚůĞŐĂůŝƐƐƵĞƐƐŝŶĐĞϮϬϬϴ͘DƌƐ͘ĂŝŐůĞǁŝůůĂůƐŽŽǀĞƌƐĞĞƚŚĞĨƵŶĚĞĚ
ůĂǁƐƚƵĚĞŶƚƌĞƐĞĂƌĐŚƌĞůĂƚĞĚƚŽƚŚŝƐƉƌŽũĞĐƚ͘^ŚĞŝƐĂZĞƐĞĂƌĐŚƐƐŽĐŝĂƚĞĂŶĚZĞƐŝůŝĞŶĐǇ
^ƉĞĐŝĂůŝƐƚǁŝƚŚ>^'͘
o EŝŬŝWĂĐĞ͕:͘͘ͲDƐ͘WĂĐĞ͛ƐƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƐŝŵŝůĂƌ͕ƚŽĐŽŽƌĚŝŶĂƚĞǁŝƚŚŽƚŚĞƌ
ƉƌŽŐƌĂŵƐƚĂĨĨƚŚĞůĞŐĂůŶĞĞĚƐƚŚĂƚǁŝůůďĞĂĚĚƌĞƐƐĞĚĚƵƌŝŶŐƚŚŝƐƉƌŽũĞĐƚ͘^ŚĞŚĂƐĂŶ
ĞǆƚĞŶƐŝǀĞďĂĐŬŐƌŽƵŶĚŝŶůŝǀŝŶŐƐŚŽƌĞůŝŶĞƉĞƌŵŝƚƚŝŶŐĂůŽŶŐƚŚĞ'ƵůĨĐŽĂƐƚ͘^ŚĞŝƐƚŚĞ
^ƵƐƚĂŝŶĂďŝůŝƚǇŽŽƌĚŝŶĂƚŽƌǁŝƚŚ>^'͘
o <ĞǀŝŶ^ĂǀŽŝĞʹDƌ͘^ĂǀŽŝĞ͛ƐƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞůŝĂŝƐŽŶǁŝƚŚĂŵĞƌŽŶWĂƌŝƐŚĂŶĚƚŚĞ
ĂŵĞƌŽŶWĂƌŝƐŚWŽƌƚ͕,ĂƌďŽƌĂŶĚdĞƌŵŝŶĂůŝƐƚƌŝĐƚĨŽƌƚŚĞWŝůŽƚKƉĂƌŬƉƌŽũĞĐƚ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚŝƐŐƌĂŶƚ͘Dƌ͘^ĂǀŽŝĞŝƐƚŚĞ>^'DĂƌŝŶĞŐĞŶƚĨŽƌĂŵĞƌŽŶĂŶĚ
ĂůĐĂƐŝĞƵWĂƌŝƐŚĞƐ͘
o ZŽǇ<ƌŽŶͲDƌ͘<ƌŽŶ͛ƐƌĞƐƉŽŶƐŝďŝůŝƚǇǁŝůůďĞƚŽĨĂĐŝůŝƚĂƚĞĂůůŽƵƚƌĞĂĐŚĂŶĚĐŽŵŵƵŶŝĐĂƚŝŽŶ
ĂďŽƵƚƚŚĞƉƌŽũĞĐƚ͘,ĞŝƐƚŚĞ>^'ŝƌĞĐƚŽƌŽĨKƵƚƌĞĂĐŚĂŶĚŽŵŵƵŶŝĐĂƚŝŽŶƐ͘
KƚŚĞƌWƌŽĨĞƐƐŝŽŶĂů^ĞƌǀŝĐĞƐŽŶĂŶĂƐͲŶĞĞĚďĂƐŝƐĨŽƌŽƵƚƌĞĂĐŚĂŶĚĞĚƵĐĂƚŝŽŶĂĐƚŝǀŝƚŝĞƐ͗
o
o
o
o
o
o
o

sŝĚĞŽŐƌĂƉŚǇĂŶĚŐƌĂƉŚŝĐĂƌƚǁŽƌŬ
WƌŽĚƵĐƚƌĂŶĚŝŶŐ
/ŶĨŽŐƌĂƉŚŝĐƐ
WƌŽĨĞƐƐŝŽŶĂůWŚŽƚŽŐƌĂƉŚǇͬ'ƌĂƉŚŝĐƌƚǁŽƌŬ
^ƵďũĞĐƚDĂƚƚĞƌǆƉĞƌƚƐ
dƌĂŶƐůĂƚŝŽŶ^ĞƌǀŝĐĞƐ
ƵƐŝŶĞƐƐĂŶĚDĂƌŬĞƚŝŶŐdƌĂŝŶŝŶŐƐĞƌǀŝĐĞƐ
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'ŽĂůƐĂŶĚKďũĞĐƚŝǀĞƐ
'ŽĂůƐ͗dŽƐƵƉƉůǇƚŚĞ>ŽƵŝƐŝĂŶĂKŝŶĚƵƐƚƌǇǁŝƚŚƚŚĞŶĞĐĞƐƐĂƌǇĨŝŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞ͕ĞĚƵĐĂƚŝŽŶ
ĂŶĚŽƵƚƌĞĂĐŚ͕ĂŶĚŵĂƌŬĞƚŝŶŐĂŶĚďƵƐŝŶĞƐƐƚŽŽůƐƚŽŝŶĐƌĞĂƐĞƚŚĞŽƉƉŽƌƚƵŶŝƚǇĨŽƌďƵƐŝŶĞƐƐ
ƐƵĐĐĞƐƐ͘
KďũĞĐƚŝǀĞƐ͗ǇƚŚĞĞŶĚŽĨƚŚƌĞĞǇĞĂƌƐƚŽŚĂǀĞĞŶŚĂŶĐĞĚĞǆŝƐƚŝŶŐKďƵƐŝŶĞƐƐĞƐĂŶĚŝŶĐƌĞĂƐĞĚ
ƚŚĞŶƵŵďĞƌŽĨŶĞǁKďƵƐŝŶĞƐƐĞƐǁŝƚŚŝŶƚŚĞƐƚĂƚĞŽĨ>ŽƵŝƐŝĂŶĂ͘dŚĞƐĞŽďũĞĐƚŝǀĞƐǁŝůůďĞ
ĂĐĐŽŵƉůŝƐŚĞĚƚŚƌŽƵŐŚƚŚĞĨŽůůŽǁŝŶŐĐƚŝŽŶƐ͗
ϭ͘ ŶŚĂŶĐĞĞǆŝƐƚŝŶŐĂŶĚĚĞǀĞůŽƉŶĞǁKĞƐŝŐŶĂƚĞĚDĂŶĂŐĞŵĞŶƚhƐĞƌĞĂƐ;WĂƌŬƐͿ͖ƚŚŝƐ
ŝŶĐůƵĚĞƐƉŽƚĞŶƚŝĂůůǇĞŶŚĂŶĐŝŶŐƚŚĞĞǆŝƐƚŝŶŐ'ƌĂŶĚ/ƐůĞWĂƌŬƉƌĞƐĞŶƚůǇůŽĐĂƚĞĚŝŶƚŚĞ
ĂƌĂƚĂƌŝĂĞƐƚƵĂƌǇ͘
Ϯ͘ ŶŚĂŶĐĞĞǆŝƐƚŝŶŐĂŶĚĚĞǀĞůŽƉŶĞǁKǇƐƚĞƌ^ĞĞĚEƵƌƐĞƌŝĞƐ͖ƚŚŝƐŝŶĐůƵĚĞƐƉŽƚĞŶƚŝĂů
ƐƵƉƉŽƌƚƚŽĞǆŝƐƚŝŶŐĂĐƚŝǀĞŐƌŽǁͲŽƵƚĨĂƌŵƐƚŽďĞĐŽŵĞŵŽƌĞǀĞƌƚŝĐĂůůǇŝŶƚĞŐƌĂƚĞĚƚŽƐĞƚ
ĞǇĞĚͲůĂƌǀĂĞĂŶĚƚŽŐƌŽǁŝƚƐŽǁŶŵŝĐƌŽͲƐĞĞĚ͘
ϯ͘ ŶŚĂŶĐĞĞǆŝƐƚŝŶŐĂŶĚĚĞǀĞůŽƉŶĞǁK'ƌŽǁͲKƵƚ&ĂƌŵƐ͖ƚŚŝƐŝŶĐůƵĚĞƐƉŽƚĞŶƚŝĂůůǇ
ĞŶŚĂŶĐŝŶŐĐƵƌƌĞŶƚůǇĂĐƚŝǀĞĨĂƌŵƐŽƉĞƌĂƚŝŶŐŝŶ>ŽƵŝƐŝĂŶĂ͘
ϰ͘ ŶŚĂŶĐĞĞǆŝƐƚŝŶŐĂŶĚĚĞǀĞůŽƉŶĞǁWƌŝǀĂƚĞKǇƐƚĞƌ,ĂƚĐŚĞƌŝĞƐ͖ƚŚŝƐŝŶĐůƵĚĞƐƉŽƚĞŶƚŝĂůůǇ
ĞŶŚĂŶĐŝŶŐĂŶĞǆŝƐƚŝŶŐƉƌŝǀĂƚĞŽǇƐƚĞƌŚĂƚĐŚĞƌǇůŽĐĂƚĞĚ>ŽƵŝƐŝĂŶĂ͘

dŽĂĐĐŽŵƉůŝƐŚƚŚĞŽďũĞĐƚŝǀĞƐƌĞƋƵŝƌĞĂŶŝŶƚĞŐƌĂƚĞĚĂƉƉƌŽĂĐŚƚŚĂƚĚƌĂǁƐŽŶƚŚĞĞǆƉĞƌƚŝƐĞŽĨ
>^'͕DWĂŶĚ>^hŐĨĂĐƵůƚǇĂŶĚƐƚĂĨĨƚŚĂƚĂƌĞƉƌĞƐĞŶƚůǇǁŽƌŬŝŶŐƚŽŐĞƚŚĞƌǁŝƚŚŽŶͲŐŽŝŶŐ
ĞĨĨŽƌƚƐǁŝƚŚŝŶƚŚĞ>ŽƵŝƐŝĂŶĂ^ĞĂĨŽŽĚ&ƵƚƵƌĞ/ŶŝƚŝĂƚŝǀĞ͕ƚŚĞ>ŽƵŝƐŝĂŶĂDŝĐŚĂĞůsŽŝƐŝŶKǇƐƚĞƌ
,ĂƚĐŚĞƌǇŽŶ'ƌĂŶĚ/ƐůĞ͕ĂŶĚƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚWƌŽŐƌĂŵ;&ŝŐƵƌĞϭͿ͘


&ŝŐƵƌĞϭ͘dŚĞdŚƌĞĞ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚKŶͲ'ŽŝŶŐĨĨŽƌƚƐƚŚĂƚǁŝůů^ƵƉƉŽƌƚƚŚĞK'ŽĂůƚŽ^ƵĐĐĞƐƐ͘



ZĞůĂƚŝŽŶƐŚŝƉŽĨKWƌŽƉŽƐĂůƚŽ>ŽƵŝƐŝĂŶĂ͛ƐƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌĨŝƐŚĞƌǇ

dŚĞĞŵƉŚĂƐŝƐŽŶKĞǆƉĂŶƐŝŽŶǁŝůůĂůǁĂǇƐďĞĞŵďĞĚĚĞĚǁŝƚŚŝŶƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨƐƵƐƚĂŝŶŝŶŐ
ŽƵƌƐƚĂƚĞ͛ƐƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌĨŝƐŚĞƌǇǁŝƚŚŝƚƐƌŝĐŚŚŝƐƚŽƌǇĂŶĚŝƚƐƌŽůĞĂƐĂŶĂƚŝŽŶĂůůĞĂĚĞƌŝŶ
ŽǇƐƚĞƌƉƌŽĚƵĐƚŝŽŶ͘Ƶƚ͕ĂƐŚĂďŝƚĂƚĂŶĚĞŶǀŝƌŽŶŵĞŶƚĐŽŶƚŝŶƵĞƚŽĐŚĂŶŐĞƚŚƌŽƵŐŚŶĂƚƵƌĂůĂŶĚ
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ŚƵŵĂŶŝŶĨůƵĞŶĐĞƐ͕ƚŚĞƌĞŝƐĂŶĞĞĚƚŽŽĨĨĞƌĂĚĚŝƚŝŽŶĂůĞĐŽŶŽŵŝĐŽƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌŽǇƐƚĞƌĨŝƐŚĞƌƐ
ƚŽĐŽŶƐŝĚĞƌ͕ĂŶĚKŚĞůƉƐƚŽĨƵůĨŝůůƚŚĂƚŶĞĞĚ͘

&ŽƌĂŶKƚŽďĞĂƐƵĐĐĞƐƐĨƵůďƵƐŝŶĞƐƐ͕ŝƚŝƐŶĞĐĞƐƐĂƌǇĨŽƌŵĂƌŬĞƚŝŶŐƐƚƌĂƚĞŐŝĞƐƚŚĂƚƉŽƌƚƌĂǇƚŚĞ
ƉƌŽĚƵĐƚĂƐĂďŽƵƚŝƋƵĞͲƚǇƉĞƐƉĞĐŝĂůƚǇŽǇƐƚĞƌ͘>^'ŝƐƐĞŶƐŝƚŝǀĞƚŽƚŚĞŶĞĞĚĨŽƌĂƐƐƵƌĂŶĐĞƚŽƚŚĞ
ƚƌĂĚŝƚŝŽŶĂů>ŽƵŝƐŝĂŶĂŽǇƐƚĞƌĨŝƐŚĞƌǇ͕ǁŚŽƉƌŽĚƵĐĞƐĂŶĂƚŝŽŶĂůůǇƌĞŶŽǁŶĞĚƋƵĂůŝƚǇƉƌŽĚƵĐƚ͕ƚŚĂƚ
ƚŚĞďƌĂŶĚŝŶŐĂŶĚŵĂƌŬĞƚŝŶŐŽĨKŽǇƐƚĞƌƉƌŽĚƵĐƚƐǁŝůůŶŽƚŶĞŐĂƚŝǀĞůǇŝŶĨůƵĞŶĐĞƚŚĂƚǁĞůůͲ
ĞĂƌŶĞĚƌĞƉƵƚĂƚŝŽŶ͘
ůůŽĐĂƚŝŽŶŽĨ'ƌĂŶƚ&ƵŶĚƐ

&ƵŶĚƐǁŝůůďĞĂůůŽĐĂƚĞĚĂĐĐŽƌĚŝŶŐƚŽƚŚĞĨŽƵƌ;ϰͿKĐĂƚĞŐŽƌŝĞƐŝŶdĂďůĞϭ͘

dĂďůĞϭ͘&ƵŶĚŝŶŐĂƚĞŐŽƌŝĞƐĂŶĚŵŽƵŶƚƐƚŽƐƐŝƐƚKĞǀĞůŽƉŵĞŶƚ͘
K
'ƌĂŶƚ
ĂƚĞŐŽƌǇ
WZ<

^EhZ^Zz

DĂǆŝŵƵŵ;ϭͿ
ůůŽǁĞĚ
ŵŽƵŶƚ
dŽƚĂůΨ
ƉĞƌ'ƌĂŶƚΨ ůůŽĐĂƚĞĚZĞŵĂƌŬƐ

ϭϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ;ϭϲ͘ϳйͿ dŚŝƐŝŶĐůƵĚĞƐĞůŝŐŝďŝůŝƚǇƚŽĂƉƉůǇďǇƚŚĞƉƌĞƐĞŶƚůǇ
ĂĐƚŝǀĞ'ƌĂŶĚ/ƐůĞWĂƌŬ

ϭϱ͕ϬϬϬ



ϭϱϬ͕ϬϬϬ;Ϭϴ͘ϯйͿ &ŽƌĐƵůƚƵƌĞŽĨĞǇĞĚͲůĂƌǀĂĞĂŶĚŵŝĐƌŽͲƐĞĞĚŐƌŽǁŶƚŽ
ΛϮŵŵ


'ZKtͲKhd
ϰϱ͕ϬϬϬ
ϵϬϬ͕ϬϬϬ;ϱϬ͘ϬйͿ &ŽƌĞƋƵŝƚĂďŝůŝƚǇ͕ŐƌŽǁͲŽƵƚĨĂƌŵƐƌĞƋƵŝƌĞƚŚĂƚŝŶŝƚŝĂůůǇ
ϯϱйŽĨĐĂƚĞŐŽƌǇŵŽŶĞǇŝƐƌĞƐĞƌǀĞĚĨŽƌƚŚĞƚǁŽŶĞǁ
&ZD


ƉĂƌŬƐ͕ϯϱйŽĨĐĂƚĞŐŽƌǇŵŽŶĞǇĨŽƌƚŚĞ'/WĂƌŬĂŶĚ
ƉƌĞƐĞŶƚKĨĂƌŵĞƌƐŽƵƚƐŝĚĞƚŚĞ'/WĂƌŬ͕ĂŶĚϯϬйŽĨ
ĐĂƚĞŐŽƌǇŵŽŶĞǇĨŽƌŶĞǁĨĂƌŵƐĨŽƌƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌ
ůĞĂƐĞŚŽůĚĞƌƐ͘







,d,Zz
ϮϮϱ͕ϬϬϬ
ϰϱϬ͕ϬϬ;Ϯϱ͘ϬйͿ &ŽƌƉƌŝǀĂƚĞŚĂƚĐŚĞƌǇƐƵƉƉŽƌƚ͖ŝŶĐůƵĚĞƐĞůŝŐŝďŝůŝƚǇƚŽ
ĂŶǇƉƌŝǀĂƚĞŚĂƚĐŚĞƌǇƉƌĞƐĞŶƚůǇŝŶŽƉĞƌĂƚŝŽŶǁŝƚŚŝŶ
>ŽƵŝƐŝĂŶĂ͘

;ϮͿ;ϯͿ
dKd>Ψϭ͕ϴϬϬ͕ϬϬϬ;ϭϬϬйͿ


;ϭͿ DĂǆŝŵƵŵŵĞĂŶƐƵƉƚŽƚŚŝƐĂŵŽƵŶƚ͖ĞĂĐŚƐƵĐĐĞƐƐĨƵůŐƌĂŶƚĂƉƉůŝĐĂƚŝŽŶǁŝůůďĞďĂƐĞĚŽŶŵĞƌŝƚ͘
;ϮͿ dŚĞŵŽŶĞƚĂƌǇĂŵŽƵŶƚƐĂůůŽĐĂƚĞĚĨŽƌĂŶĚǁŝƚŚŝŶĞĂĐŚKĐĂƚĞŐŽƌǇƚǇƉĞĐĂŶďĞƌĞǀŝƐŝƚĞĚĂŶĚ
ĂĚũƵƐƚĞĚŝĨƚŚĞƌĞŝƐũƵƐƚŝĨŝĂďůĞŶĞĞĚĂŶĚĨƵŶĚƐĂǀĂŝůĂďŝůŝƚǇĚƵƌŝŶŐƚŚĞϯͲǇƌŐƌĂŶƚƉĞƌŝŽĚ͘
;ϯͿ ŐƌĂŶƚƌĞĐŝƉŝĞŶƚǁŝůůďĞĂůůŽǁĞĚƚŽƵƐĞƵƉƚŽΨϴ͕ϬϬϬŽĨƚŚĞŝƌŵŽŶĞǇĨŽƌƉƌŝǀĂƚĞŽĂƐƚĂůhƐĞWĞƌŵŝƚ
;hWͿĂƉƉůŝĐĂƚŝŽŶŚĞůƉĂŶĚĨŽƌĨĂĐŝůŝƚǇďŽŶĚŝŶŐƉƵƌƉŽƐĞƐ͘


WĂƌŬƐсΨϯϬϬ͕ϬϬϬ͕ϭϲ͘ϳй͕ŝƐĂůůŽĐĂƚĞĚƚŽWĂƌŬĚĞǀĞůŽƉŵĞŶƚŽǀĞƌƚŚĞϯͲǇƌŐƌĂŶƚƉĞƌŝŽĚ͘dŚĞϭƐƚ
ƉĂƌŬŝƐĂůƌĞĂĚǇŝŶĞǆŝƐƚĞŶĐĞĂƚƚǁŽůŽĐĂƚŝŽŶƐŶĞĂƌ'ƌĂŶĚ/ƐůĞĂŶĚĂĚŵŝŶŝƐƚĞƌĞĚďǇƚŚĞ'/WŽƌƚ
ŽŵŵŝƐƐŝŽŶ͘dŚĞϮŶĚƉĂƌŬůŽĐĂƚŝŽŶŝƐŶĞǁĂŶĚŝƐƉƌŽƉŽƐĞĚĨŽƌĂŵĞƌŽŶWĂƌŝƐŚ͕ůŽĐĂƚĞĚŵŽƐƚ
ůŝŬĞůǇŝŶƚŚĞůŽǁĞƌƉĂƌƚŽĨĂůĐĂƐŝĞƵ>ĂŬĞŽŶŽƌŶĞĂƌ>t&ƉƵďůŝĐŽǇƐƚĞƌŐƌŽƵŶĚƐ͘dŚĞĂŵĞƌŽŶ
ϲ


DRAFT - FOR PUBLIC COMMENT
ƉĂƌŬǁŝůůďĞĂĚŵŝŶŝƐƚĞƌĞĚďǇƚŚĞĂŵĞƌŽŶWŽƌƚ͕,ĂƌďŽƌĂŶĚdĞƌŵŝŶĂůŝƐƚƌŝĐƚ͘dŚĞĚŝƌĞĐƚŽƌŽĨ
ƚŚĞĂŵĞƌŽŶWĂƌŝƐŚWŽƌƚ͕,ĂƌďŽƌĂŶĚdĞƌŵŝŶĂůŝƐƚƌŝĐƚ͕DƐ͘ůĂŝƌDĂƌĐĞĂƵǆ͕ŚĂƐŚĂĚŽŶͲŐŽŝŶŐ
ĚŝĂůŽŐƵĞǁŝƚŚƐƚĂƚĞŽĨĨŝĐŝĂůƐĨŽƌŽǀĞƌƚǁŽǇĞĂƌƐ͕ŝŶĐůƵĚŝŶŐǁŝƚŚ>^'͕ĂďŽƵƚǁĂŶƚŝŶŐƚŽĞƐƚĂďůŝƐŚ
ĂŶKƉĂƌŬŝŶƚŚĞƉĂƌŝƐŚ͘dŚĞƌĞŝƐĂƐƚĂŶĚŝŶŐƉĂƌŝƐŚĐŽŵŵŝƚƚĞĞ͕ƚŚĞKǇƐƚĞƌZĞƐŽƵƌĐĞ'ƌŽƵƉ
;KZ'Ϳ͕ƚŚĂƚŵĞĞƚƐƌĞŐƵůĂƌůǇƚŽĚŝƐĐƵƐƐŽǇƐƚĞƌĨŝƐŚĞƌǇĂŶĚĞŶǀŝƌŽŶŵĞŶƚĂůŽƉƉŽƌƚƵŶŝƚŝĞƐǁŝƚŚŝŶ
ƚŚĞƉĂƌŝƐŚ͘dǁŽĨƌŽŵƚŚĞ>^'ƚĞĂŵĂƌĞŵĞŵďĞƌƐŽĨƚŚĂƚĐŽŵŵŝƚƚĞĞ͕<ĞǀŝŶ^ĂǀŽŝĞĂŶĚĂƌů
DĞůĂŶĐŽŶ͘ϯƌĚƉĂƌŬǁŝůůďĞĂĚǀĞƌƚŝƐĞĚƚŽĐŽĂƐƚĂůƉĂƌŝƐŚĞƐĂŶĚůĂŶĚŽǁŶĞƌƐĂŶĚŽŶĞǁŝůůďĞ
ƐĞůĞĐƚĞĚďǇƚŚĞ>^'ƐĞůĞĐƚŝŽŶĐŽŵŵŝƚƚĞĞ͘
dŚĞ>t&^ƚƌĂƚĞŐŝĐWůĂŶĐĂůůƐĨŽƌƉĂƌŝƐŚŝŶǀŽůǀĞŵĞŶƚǁŝƚŚŝŶƚŚĞĨŝƌƐƚƚǁŽǇĞĂƌƐŽĨƚŚĞŝŶŝƚŝĂƚŝǀĞ
ηϰ͕ĂŶĚƚŽŚĂǀĞϭϬϬĂĐƌĞƐŽĨWĂƌŬƐďǇǇĞĂƌĨŝǀĞ͘dŚĞƌĞĂƌĞƉƌŝǀĂƚĞůĂŶĚŽǁŶĞƌƐĂŶĚƉĂƌŝƐŚĞƐ
ĂůŽŶŐƚŚĞ>ŽƵŝƐŝĂŶĂĐŽĂƐƚǁŝƚŚǀĂƐƚĂĐƌĞĂŐĞŽĨǁĂƚĞƌďŽƚƚŽŵƐƚŚĂƚĐŽƵůĚďĞƉŽƚĞŶƚŝĂůůǇƐƵŝƚĞĚĂƐ
ŽǇƐƚĞƌŚĂďŝƚĂƚĂŶĚKƉĂƌŬĚĞǀĞůŽƉŵĞŶƚ͘>^'ǁŝůůĞŶŐĂŐĞǁŝƚŚƚŚĞƐĞĐŽĂƐƚĂůƉĂƌŝƐŚĞƐĂŶĚ
ůĂŶĚŽǁŶĞƌƐƚŽŵĂŬĞƚŚĞŵĂǁĂƌĞŽĨƚŚĞŽƉƉŽƌƚƵŶŝƚǇ͘>^'ĂŶƚŝĐŝƉĂƚĞƐƚŚĂƚƚŚĞǇǁŝůůŚĂǀĞŵĂŶǇ
ƋƵĞƐƚŝŽŶƐĂďŽƵƚƐĞƚƚŝŶŐƵƉĂŶKƉĂƌŬ͘>^'ǁŝůůƵƐĞƚŚĞĂŵĞƌŽŶWĂƌŝƐŚWƌŽũĞĐƚĂƐĂƉůĂƚĨŽƌŵ
ƚŽůĞĂƌŶĂŶĚƚŽĂĚǀŝƐĞŽƚŚĞƌƐ͘dŚŝƐŝƐĂƌĞůĂƚŝǀĞůǇŶĞǁĂƉƉůŝĐĂƚŝŽŶƉƌŽĐĞƐƐƚŚĂƚŵĂǇƌĞƋƵŝƌĞ
ĂĚĚŝƚŝŽŶĂůƐƚĞƉƐďĞǇŽŶĚƚŚĞƚǇƉŝĐĂůŝŶĚŝǀŝĚƵĂůĂƉƉůŝĐĂƚŝŽŶƉƌŽĐĞƐƐĂƐŽƵƚůŝŶĞĚŽŶƚŚĞ>t&ǁĞď
ƐŝƚĞĨŽƌĂŶKĨĂƌŵ͘dŚĞ'ƌĂŶĚ/ƐůĞWŽƌƚŽŵŵŝƐƐŝŽŶŝƐƚŚĞŽŶůǇŐŽǀĞƌŶŵĞŶƚĞŶƚŝƚǇƚŚĂƚ
ƉƌĞƐĞŶƚůǇŚĂƐĂŶKƉĂƌŬƉĞƌŵŝƚǁŝƚŚŝŶƚŚĞƐƚĂƚĞ͕ĂŶĚ>^'ŵĂǇŝŶŝƚŝĂůůǇƌĞůǇŽŶƚŚĞƐĂŵĞ
ƉƌŽĐĞƐƐƚŚĂƚƚŚĞǇƵƐĞĚ͘
^ĞĞĚEƵƌƐĞƌŝĞƐсΨϭϱϬ͕ϬϬϬ͕ϴ͘ϯй͕ŝƐĂůůŽĐĂƚĞĚƚŽŶƵƌƐĞƌǇĚĞǀĞůŽƉŵĞŶƚŽǀĞƌƚŚĞϯͲǇƌŐƌĂŶƚ
ƉĞƌŝŽĚ͘ƐĞĞĚŶƵƌƐĞƌǇŝƐĚĞĨŝŶĞĚĂƐĂĨĂĐŝůŝƚǇƚŚĂƚƉƵƌĐŚĂƐĞƐĞǇĞĚͲůĂƌǀĂĞŽƌŵŝĐƌŽͲƐĞĞĚĂŶĚ
ŐƌŽǁƐŝƚƚŽΛϮŵŵŝŶƐŝǌĞĨŽƌĞǀĞŶƚƵĂůƉůĂĐĞŵĞŶƚŝŶŐƌŽǁͲŽƵƚĐĂŐĞƐ͘ǇĞĚͲůĂƌǀĂĞĂŶĚŵŝĐƌŽͲ
ƐĞĞĚŝƐĨŽƌƵƐĞŽŶĂŐƌŽǁͲŽƵƚĨĂƌŵ͘'ƌĂŶƚƌĞĐŝƉŝĞŶƚƐǁŝůůďĞĞŶĐŽƵƌĂŐĞĚƚŽĞŝƚŚĞƌƐĞůůŽƌĨƌĞĞůǇ
ĚŝƐƚƌŝďƵƚĞĂŶǇƐƵƌƉůƵƐƚŽŽƚŚĞƌĨĂƌŵĞƌƐ͘&ŽƌƚŚĞŝŶĚƵƐƚƌǇƚŽŐƌŽǁƚŚĞƌĞŝƐĂŶĞƐƐĞŶƚŝĂůŶĞĞĚĨŽƌĂ
ĐŽŶƐŝƐƚĞŶƚƐƵƉƉůǇŽĨƐĞĞĚŽŶĂŶĂƐŶĞĞĚĞĚďĂƐŝƐ͘>ŝŵŝƚĞĚƐĞĞĚĂǀĂŝůĂďŝůŝƚǇŝŶƚŚĞŶŽƌƚŚĞƌŶ'ƵůĨ
ŽĨDĞǆŝĐŽŝƐŽĨƚĞŶĐŽŶƐŝĚĞƌĞĚĂƐŝŐŶŝĨŝĐĂŶƚďŽƚƚůĞŶĞĐŬĨŽƌƚŚĞĞǆƉĂŶƐŝŽŶŽĨƚŚĞŝŶĚƵƐƚƌǇ͘
'ƌŽǁͲKƵƚ&ĂƌŵƐсΨϵϬϬ͕ϬϬϬ͕ϱϬ͘Ϭй͕ŝƐĂůůŽĐĂƚĞĚƚŽŐƌŽǁͲŽƵƚĨĂƌŵĚĞǀĞůŽƉŵĞŶƚŽǀĞƌƚŚĞϯͲǇƌ
ŐƌĂŶƚƉĞƌŝŽĚ͘dŚŝƐŝƐĐŽŶƐŝĚĞƌĞĚƚŽďĞƚŚĞƉƌŝŵĂƌǇKĐĂƚĞŐŽƌǇŽĨŝŶƚĞƌĞƐƚĨŽƌŵŽƐƚŽǇƐƚĞƌ
ŝŶĚƵƐƚƌǇŵĞŵďĞƌƐ͘ůŝŐŝďŝůŝƚǇĨŽƌĂŐƌŽǁͲŽƵƚŐƌĂŶƚŵƵƐƚŝŶŝƚŝĂůůǇƚĂŬĞŝŶƚŽĐŽŶƐŝĚĞƌĂƚŝŽŶ
ĞƋƵĂůŝƚǇŝŶĨƵŶĚĚŝƐƚƌŝďƵƚŝŽŶ͘dŚĞƌĞĨŽƌĞ͕ĞƐƚĂďůŝƐŚŵĞŶƚŽĨƚǁŽŶĞǁƉĂƌŬƐŶĞĐĞƐƐŝƚĂƚĞƐƚŚĂƚ
ŝŶŝƚŝĂůůǇϯϱйŽĨƚŚŝƐĨƵŶĚŝƐƌĞƐĞƌǀĞĚĨŽƌŐƌŽǁͲŽƵƚĨĂƌŵƐĨŽƌƚŚĞŵ͕ϯϱйŽĨŐƌŽǁͲŽƵƚĨĂƌŵŵŽŶĞǇ
ŝƐƌĞƐĞƌǀĞĚĨŽƌůĞĂƐĞŚŽůĚĞƌƐǁŝƚŚŝŶ'/WĂƌŬĂŶĚƚŚĞĂĐƚŝǀĞĨĂƌŵƐŽƵƚƐŝĚĞƚŚĞ'/ƉĂƌŬ͕ĂŶĚϯϬй
ŽĨĨƵŶĚƐƌĞƐĞƌǀĞĚĨŽƌĂůůƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌůĞĂƐĞŚŽůĚĞƌƐǁŚŽĂƌĞŶŽƚƉƌĞƐĞŶƚůǇŝŶƚŚĞK
ďƵƐŝŶĞƐƐ͘
,ĂƚĐŚĞƌŝĞƐсΨϰϱϬ͕ϬϬϬ͕Ϯϱ͘Ϭй͕ŝƐĂůůŽĐĂƚĞĚƚŽƉƌŝǀĂƚĞŚĂƚĐŚĞƌǇĚĞǀĞůŽƉŵĞŶƚŽǀĞƌƚŚĞϯͲǇƌŐƌĂŶƚ
ƉĞƌŝŽĚ͘dŚĞĨĂĐŝůŝƚǇǁŝůůŵĂŝŶƚĂŝŶďƌŽŽĚƐƚŽĐŬƚŽƐƉĂǁŶĨŽƌĚŝƉůŽŝĚĂŶĚƚƌŝƉůŽŝĚĞǇĞĚůĂƌǀĂĞĨŽƌ
ƐĂůĞƚŽƐĞĞĚŶƵƌƐĞƌŝĞƐĂŶĚŐƌŽǁͲŽƵƚĨĂƌŵƐ͘ŚĂƚĐŚĞƌǇŚĂƐǇĞĂƌͲƌŽƵŶĚƌĞƋƵŝƌĞŵĞŶƚƐƚŽ
ŵĂŝŶƚĂŝŶŝƚƐďƌŽŽĚƐƚŽĐŬ͕ƐƉĂǁŶĂŶĚĨĞƌƚŝůŝǌĞƚŚĞĞŐŐƐ͕ƌĞĂƌƚŽƚŚĞĞǇĞĚůĂƌǀĂĞƐƚĂŐĞ͕ĂŶĚƚŚĞŶ

ϳ


DRAFT - FOR PUBLIC COMMENT
ŚĂƌǀĞƐƚĨŽƌƐĞƚƚŝŶŐŽŶŵŝĐƌŽĐƵůƚĐŚĂƐƐĞĞĚ͖ƐƵĐŚƌĞƋƵŝƌĞŵĞŶƚƐĂƌĞƐŽŵĞŽĨƚŚĞĞůŝŐŝďůĞ
ĞǆƉĞŶƐĞƐ͘

KƌŐĂŶŝǌĂƚŝŽŶĂůĂŶĚWƌŽĐĞĚƵƌĂů'ƌĂŶƚWƌŽĐĞƐƐ

dŚĞƉƌŽĐĞƐƐŽĨƐĞůĞĐƚŝŶŐĂƐƵĐĐĞƐƐĨƵůĂƉƉůŝĐĂŶƚĂŶĚƚŚĞďĂƐŝĐĨůŽǁŽĨĐŽŶƚƌĂĐƚƵĂůŽďůŝŐĂƚŝŽŶƐĂƌĞ
ĚĞƉŝĐƚĞĚŝŶ&ŝŐƵƌĞϮďĞůŽǁ͘

&ŝŐƵƌĞϮ͘WƌŽĐĞĚƵƌĂů&ůŽǁŚĂƌƚŽĨ'ƌĂŶƚƐĂŶĚKƵƚƌĞĂĐŚĨŽƌKƉƉůŝĐĂƚŝŽŶ͕ǁĂƌĚ͕ĂŶĚ/ŵƉůĞŵĞŶƚĂƚŝŽŶ͘



o ĚǀŝƐŽƌǇ'ƌŽƵƉʹ>^'ǁŝůůƌĞƋƵĞƐƚƚŚĂƚƚŚĞ>ŽƵŝƐŝĂŶĂKǇƐƚĞƌdĂƐŬ&ŽƌĐĞ;>Kd&ͿďĞĐŽŵĞƚŚĞ
KĚǀŝƐŽƌǇ'ƌŽƵƉƚŽƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ;&ŝŐƵƌĞϮͿ͘dŚĞĨƵŶĐƚŝŽŶŽĨƚŚĞĚǀŝƐŽƌǇ
'ƌŽƵƉǁŝůůďĞƚŽŽĨĨĞƌŐƵŝĚĂŶĐĞĂŶĚĂƐƐŝƐƚĂŶĐĞƚŽƚŚĞK'ƌĂŶƚ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ͘tĞ
ƉƌŽƉŽƐĞƚŚĂƚƚǁŽŵĞŵďĞƌƐĨƌŽŵƚŚĞ>Kd&ĂĚǀŝƐŽƌǇŐƌŽƵƉďĞĐŽŵĞŵĞŵďĞƌƐŽĨƚŚĞK
^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ͘
o ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞʹtĞƉƌŽƉŽƐĞƚŚĞǀŽƚŝŶŐ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ;&ŝŐƵƌĞϮͿďĞĐŽŵƉŽƐĞĚ
ŽĨƚǁŽ>Kd&ŵĞŵďĞƌƐ͕ƚŚƌĞĞ>^'ŵĞŵďĞƌƐ͕ƚŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌŽĨƚŚĞ/ďĞƌŝĂ
ĞǀĞůŽƉŵĞŶƚ&ŽƵŶĚĂƚŝŽŶ;/&Ϳ͕ĂŶĚŽŶĞŵĞŵďĞƌĂƚůĂƌŐĞƚŽďĞĚĞƚĞƌŵŝŶĞĚďǇƚŚĞ^ĞůĞĐƚŝŽŶ
ŽŵŵŝƚƚĞĞ͘dŚĞĐŽŵŵŝƚƚĞĞǁŝůůďĞĐŚĂŝƌĞĚďǇƚŚĞƚŚŝƌĚ>^'ƉĞƌƐŽŶ͕ǁŚŽǁŝůůŶŽƚǀŽƚĞƵŶůĞƐƐ
ƚŚĞƌĞŝƐĂƚŝĞ͘dŚĞ/&ǁŝůůďĞĂĚŵŝŶŝƐƚĞƌŝŶŐƚŚĞŐƌĂŶƚĨƵŶĚƐĨŽƌ>^'͘dŚĞ&ŽƵŶĚĂƚŝŽŶŚĂƐ
ƉĂƌƚŶĞƌĞĚǁŝƚŚ>^'ŽŶŽƚŚĞƌƐƵĐĐĞƐƐĨƵůƉƌŽũĞĐƚƐ͘
o WƌĞͲƉƉůŝĐĂƚŝŽŶWƌŽĐĞƐƐͲdŚŽƐĞ>ŽƵŝƐŝĂŶĂƌĞƐŝĚĞŶƚƐŝŶƚĞƌĞƐƚĞĚŝŶĂŶKŐƌĂŶƚĂǁĂƌĚǁŝůů
ŶĞĞĚƚŽƐƵďŵŝƚĂƉƌĞͲĂǁĂƌĚĂƉƉůŝĐĂƚŝŽŶ;&ŝŐƵƌĞϮͿ͘>^'ǁŝůůŵĂŬĞƚŚĞƉƌĞͲĂƉƉůŝĐĂƚŝŽŶ
ƉƌŽĐĞƐƐĂƐƵƐĞƌͲĨƌŝĞŶĚůǇĂŶĚĞĂƐǇĂƐƉŽƐƐŝďůĞ͘dŚĞƌĞĂƌĞĨŽƵƌĚŝƐƚŝŶĐƚĂƉƉůŝĐĂƚŝŽŶƚǇƉĞƐƚŚĂƚ
ǁŝůůŶĞĞĚƚŽďĞĚĞǀĞůŽƉĞĚ͕ŝ͘Ğ͕WĂƌŬ͕EƵƌƐĞƌǇ͕'ƌŽǁͲKƵƚĂŶĚ,ĂƚĐŚĞƌǇ͘dŚĞŚĂƚĐŚĞƌǇĂŶĚ
ƉĂƌŬĂƉƉůŝĐĂƚŝŽŶƐ͕ďĞĐĂƵƐĞŽĨƚŚĞŝƌƐƉĞĐŝĨŝĐŝƚǇ͕ǁŝůůďĞĨĞǁĞƌĂŶĚŵŽƌĞŝŶĚŝǀŝĚƵĂůŝǌĞĚǁŝƚŚ
ĂŶƚŝĐŝƉĂƚĞĚŽŶĞͲŽŶͲŽŶĞĚŝƐĐƵƐƐŝŽŶƐǁŝƚŚƚŚĞƐĞůĞĐƚŝŽŶĐŽŵŵŝƚƚĞĞ͘/ŶĐŽŶƚƌĂƐƚ͕ƉƌĞͲ
ĂƉƉůŝĐĂƚŝŽŶƐĨŽƌƚŚĞŶƵƌƐĞƌǇĂŶĚŐƌŽǁͲŽƵƚŐƌĂŶƚƐǁŝůůďĞŵŽƌĞŶƵŵĞƌŽƵƐĂŶĚƌĞƋƵŝƌĞĂŵŽƌĞ
ϴ


DRAFT - FOR PUBLIC COMMENT
ƵŶŝǀĞƌƐĂůĂƉƉůŝĐĂƚŝŽŶƉƌŽĐĞƐƐ͘ůůĂƉƉůŝĐĂŶƚƐŵƵƐƚďĞŝŶŐŽŽĚͲƐƚĂŶĚŝŶŐǁŝƚŚƚŚĞ>t&ĂŶĚ
ƉŽƐƐĞƐƐƚŚĞŶĞĐĞƐƐĂƌǇĐŽŵŵĞƌĐŝĂůŽǇƐƚĞƌůŝĐĞŶƐĞƐ͘
x
>^'ǁŝůůĐŽŵƉŝůĞĂůůWƌĞͲǁĂƌĚƉƉůŝĐĂƚŝŽŶƐĂŶĚƐƵďŵŝƚƚŽƚŚĞĚǀŝƐŽƌǇ'ƌŽƵƉĂŶĚ
ĐŽŶǀĞŶĞĂŵĞĞƚŝŶŐĨŽƌƚŚĞŵƚŽĚŝƐĐƵƐƐĂŶĚƉƌŽǀŝĚĞŐƵŝĚĂŶĐĞƚŽƚŚĞ^ĞůĞĐƚŝŽŶ
ŽŵŵŝƚƚĞĞ͘ĨƚĞƌǁĂƌĚ͕ŽŶƚŚĂƚĚĂǇŽƌůĂƚĞƌ͕ƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞǁŝůůƚŚĞŶ
ĐŽŶǀĞŶĞŝŶǆĞĐƵƚŝǀĞ^ĞƐƐŝŽŶƚŽĚŝƐĐƵƐƐĂŶĚǀŽƚĞŽŶƚŚŽƐĞĂƉƉůŝĐĂŶƚƐƚŚĂƚƐŚŽǁ
ƉƌŽŵŝƐĞŽĨƐƵĐĐĞƐƐŝŶŽďƚĂŝŶŝŶŐĂůůƚŚĞŶĞĐĞƐƐĂƌǇƐƚĂƚĞĂŶĚĨĞĚĞƌĂůƉĞƌŵŝƚƚŝŶŐ
ƌĞƋƵŝƌĞŵĞŶƚƐ͘
o ŽŶƚƌĂĐƚƵĂůKďůŝŐĂƚŝŽŶƐͲKŶĐĞĂƉƌĞͲǁĂƌĚƉƉůŝĐĂŶƚŝƐƐƵĐĐĞƐƐĨƵůůǇĂƉƉƌŽǀĞĚďǇƚŚĞK
^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞƚŚĞŶĂĐŽŶƚƌĂĐƚǁŝůůďĞĚƌĂǁŶƵƉ;&ŝŐƵƌĞϮͿ͘dŚĞĐŽŶƚƌĂĐƚǁŝůůďĞ
ĚĞǀĞůŽƉĞĚďǇ>^'ĂŶĚ/&ĂŶĚƐƚŝƉƵůĂƚĞĚĞƐŝŐŶĂƚĞĚďĞŶĐŚŵĂƌŬƐƚŚĂƚŵƵƐƚďĞŵĞƚƚŽ
ĐŽŶƚŝŶƵĞƌĞĐĞŝǀŝŶŐĨƵŶĚƐĂŶĚǁŝůůĂůƐŽƐƚŝƉƵůĂƚĞĂƉƌŽĐĞƐƐĨŽƌƌĞƚƌŝĞǀĂůŽĨŐƌĂŶƚƉƌŽƉĞƌƚǇŝĨ
ƚŚĞďĞŶĐŚŵĂƌŬƐĂƌĞŶŽƚŵĞƚ;&ŝŐƵƌĞϮͿ͘/ĨďĞŶĐŚŵĂƌŬƐĂƌĞŶŽƚŵĞƚƚŚĞĂƉƉůŝĐĂŶƚǁŝůůŚĂǀĞ
ƚŚĞĂďŝůŝƚǇƚŽƉĞƚŝƚŝŽŶƚŚĞĚǀŝƐŽƌǇ'ƌŽƵƉĨŽƌĞǆƚĞŶƐŝŽŶĐŽŶƐŝĚĞƌĂƚŝŽŶƐ͕ǁŝƚŚƚŚĞĨŝŶĂů
ĚĞĐŝƐŝŽŶŵĂĚĞďǇƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ͘
x
/ĨĨĞĚĞƌĂůͬƐƚĂƚĞƉĞƌŵŝƚƚŝŶŐŝƐƌĞƋƵŝƌĞĚĨŽƌƚŚĞŝƌKŽƉĞƌĂƚŝŽŶ͕ƚŚĞŐƌĂŶƚǁŝůůĂůůŽǁ
ĂĐĐĞƐƐĨŽƌƵƉƚŽΨϴ͕ϬϬϬĨŽƌƉƌŝǀĂƚĞĂƐƐŝƐƚĂŶĐĞŝŶĚĞǀĞůŽƉŝŶŐƚŚĞŝƌƉĞƌŵŝƚ͕ĂŶĚŝŶ
ĚĞǀĞůŽƉŝŶŐĂďŽŶĚŝŶŐƉƌŽĐĞƐƐĨŽƌƌĞŵŽǀĂůŽĨĞƋƵŝƉŵĞŶƚŝĨƚŚĞǇĚĞĨĂƵůƚŽŶĐŽŶƚƌĂĐƚ͘
/ĨƚŚĞƉƌĞͲĂƉƉůŝĐĂŶƚŝƐƐƵĐĐĞƐƐĨƵůŝŶŽďƚĂŝŶŝŶŐĂŶKƉĞƌŵŝƚǁŝƚŚ>t&͕ƚŚĞŶƚŚĞ
ƌĞŵĂŝŶĚĞƌŽĨƚŚĞĐŽŶƚƌĂĐƚƵĂůŐƌĂŶƚŵŽŶĞǇǁŝůůďĞĐŽŵĞĂǀĂŝůĂďůĞ͘

ůŝŐŝďŝůŝƚǇƚŽƉƉůǇĨŽƌĂ'ƌĂŶƚ
;ůůĞůŝŐŝďŝůŝƚǇƌĞƋƵŝƌĞŵĞŶƚƐĂƌĞƐƵďũĞĐƚƚŽĐŚĂŶŐĞŝĨĚĞĞŵĞĚŶĞĐĞƐƐĂƌǇĂĨƚĞƌĚŝƐĐƵƐƐŝŽŶƐǁŝƚŚƚŚĞ
ĚǀŝƐŽƌǇ'ƌŽƵƉǁŝƚŚĨŝŶĂůĚĞĐŝƐŝŽŶŽŶĐŚĂŶŐĞƐƚŽďĞĂƉƉƌŽǀĞĚďǇƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ͖
ďĞĐĂƵƐĞŽĨKs/ͲϭϵĐŽŶĐĞƌŶƐ͕ƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞĂŶĚĚǀŝƐŽƌǇ'ƌŽƵƉǁŝůůŚĂǀĞĂďŝůŝƚǇƚŽ
ĐŽŶǀĞŶĞĂŶĚĂƉƉƌŽǀĞďƵƐŝŶĞƐƐŝƚĞŵƐďǇŽŽŵ͕ƚĞůĞƉŚŽŶĞ͕ŽƌďǇŽƚŚĞƌĞůĞĐƚƌŽŶŝĐŵĞĂŶƐ͘Ϳ
WĞƌƐŽŶĂůůŝŐŝďŝůŝƚǇ;ƐĂŵĞĂƐƐƚŝƉƵůĂƚĞĚŽŶƚŚĞ>t&ǁĞďƐŝƚĞͿ͗
o
o
o
o

WŽƐƐĞƐƐĂ>ŽƵŝƐŝĂŶĂKǇƐƚĞƌ,ĂƌǀĞƐƚĞƌ>ŝĐĞŶƐĞĂŶĚĂŽŵŵĞƌĐŝĂů&ŝƐŚĞƌŵĂŶ>ŝĐĞŶƐĞ͖
ĞĂƚůĞĂƐƚϭϴǇĞĂƌƐŽůĚ͘
ĞĂ>ŽƵŝƐŝĂŶĂƌĞƐŝĚĞŶƚŽƌĂĐŽƌƉŽƌĂƚŝŽŶŽƌŐĂŶŝǌĞĚŝŶ>ŽƵŝƐŝĂŶĂ͘
ƉƉůŝĐĂŶƚŚĂƐŶŽƚďĞĞŶĐŽŶǀŝĐƚĞĚŽĨŽƌƉůĞĚŐƵŝůƚǇƚŽĂĐůĂƐƐϰŽƌŐƌĞĂƚĞƌŽǇƐƚĞƌͲƌĞůĂƚĞĚ
ǀŝŽůĂƚŝŽŶ͕ĂƐĚĞĨŝŶĞĚŝŶƚŚĞůĂǁƐƉĞƌƚĂŝŶŝŶŐƚŽǁŝůĚůŝĨĞĂŶĚĨŝƐŚĞƌŝĞƐ͕ǁŝƚŚŝŶƚŚƌĞĞǇĞĂƌƐƉƌŝŽƌ
ƚŽƚŚĞƐƵďŵŝƐƐŝŽŶŽĨƚŚĞĂƉƉůŝĐĂƚŝŽŶ͘

'ĞŶĞƌĂůůŝŐŝďŝůŝƚǇ͗
o
o

KŶůǇKĨĂĐŝůŝƚŝĞƐĚŽŵŝĐŝůĞĚǁŝƚŚŝŶ>ŽƵŝƐŝĂŶĂĂƌĞĞůŝŐŝďůĞ͘
KŶůǇŽŶĞ;ϭͿĂƉƉůŝĐĂƚŝŽŶƉĞƌKĐĂƚĞŐŽƌǇƚǇƉĞƉĞƌŝŶĚŝǀŝĚƵĂůŽƌŽŵƉĂŶǇǁŝůůďĞĂůůŽǁĞĚ͘
ŶŝŶĚŝǀŝĚƵĂůŽƌŽŵƉĂŶǇŵĂǇĂƉƉůǇĨŽƌŵŽƌĞƚŚĂŶŽŶĞƚǇƉĞŽĨKŐƌĂŶƚ;WĂƌŬ͕EƵƌƐĞƌǇ͕
'ƌŽǁͲKƵƚ͕Žƌ,ĂƚĐŚĞƌǇͿ͕ďƵƚĞĂĐŚĂƉƉůŝĐĂƚŝŽŶǁŝůůďĞũƵĚŐĞĚŝŶĚĞƉĞŶĚĞŶƚůǇŽŶŝƚƐŽǁŶ
ŵĞƌŝƚ͘
ϵ



DRAFT - FOR PUBLIC COMMENT

o

o

ůůĞůŝŐŝďůĞŶƵƌƐĞƌǇĂŶĚŐƌŽǁͲŽƵƚĂƉƉůŝĐĂŶƚƐǁŝůůŶĞĞĚƚŽĨŽůůŽǁƚŚĞŐƵŝĚĞůŝŶĞƐƐƚŝƉƵůĂƚĞĚŝŶ͕
Z^ϱϲ͗ϰϯϭ͘Ϯ;ŚƚƚƉ͗ͬͬůĞŐŝƐ͘ůĂ͘ŐŽǀͬůĞŐŝƐͬ>Ăǁ͘ĂƐƉǆ͍ĚсϴϭϱϳϭϳͿ͕͞&ŽƌƉƵƌƉŽƐĞƐŽĨƚŚŝƐ^ĞĐƚŝŽŶ͕
ΗĂůƚĞƌŶĂƚŝǀĞŽǇƐƚĞƌĐƵůƚƵƌĞĂĐƚŝǀŝƚǇΗŵĞĂŶƐĂŶǇŽŶͲďŽƚƚŽŵ͕ŽĨĨͲďŽƚƚŽŵ͕ŽƌŽƚŚĞƌŵĞĂŶƐŽĨ
ĐƵůƚŝǀĂƚŝŶŐŽƌŐƌŽǁŝŶŐŽǇƐƚĞƌƐŽƚŚĞƌƚŚĂŶĚŝƌĞĐƚůǇŽŶƌĞĞĨƐŽƌŽƚŚĞƌǁĂƚĞƌďŽƚƚŽŵƐ͕ŝŶĐůƵĚŝŶŐ
ďƵƚŶŽƚůŝŵŝƚĞĚƚŽƚŚĞƵƐĞŽĨŽŶͲďŽƚƚŽŵĐĂŐĞƐŽƌďĂŐƐŽƌĨůŽĂƚŝŶŐ͕ƐƵƐƉĞŶĚĞĚ͕ŽƌŽƚŚĞƌǁŝƐĞ
ŽĨĨͲďŽƚƚŽŵĐĂŐĞƐŽƌďĂŐƐ͕ĂŶĚŝŶĐůƵĚĞƐƚŚĞŚĂƌǀĞƐƚŝŶŐŽĨŽǇƐƚĞƌƐƐŽŐƌŽǁŶŽƌĐƵůƚŝǀĂƚĞĚ͘͟
KŶĐĞĂŶƵƌƐĞƌǇŽƌŐƌŽǁͲŽƵƚĨĂƌŵƉƌĞͲĂƉƉůŝĐĂƚŝŽŶŝƐĂƉƉƌŽǀĞĚƵƉƚŽΨϴ͕ϬϬϬŽĨƚŚĞŝƌŐƌĂŶƚ
ŵŽŶĞǇǁŝůůďĞĂǀĂŝůĂďůĞĨŽƌŝŶŝƚŝĂůƵƐĞĨŽƌďŽŶĚŝŶŐĂŶĚhWŚĞůƉ͘ŽŶĚƚŽƌĞŵŽǀĞĂŶǇ
ĞƋƵŝƉŵĞŶƚŵƵƐƚĞǀĞŶƚƵĂůůǇďĞŝŶƉůĂĐĞĨŽƌĂŶĂƉƉƌŽǀĞĚĂƉƉůŝĐĂƚŝŽŶ͘/ĨĂŽĂƐƚĂůhƐĞWĞƌŵŝƚ
ŝƐƌĞƋƵŝƌĞĚ͕ŝƚŵƵƐƚďĞŽďƚĂŝŶĞĚƉƌŝŽƌƚŽĂƉƉƌŽǀĂůĨŽƌƌĞůĞĂƐĞŽĨĂĚĚŝƚŝŽŶĂůĨƵŶĚƐ͘dŚĞ
ďŽŶĚŝŶŐĂŶĚhWƉƌŽĐĞƐƐǁŝůůĨŽůůŽǁƚŚĞŐƵŝĚĞůŝŶĞƐƐĞƚĨŽƌƚŚďǇ>t&KĂƉƉůŝĐĂŶƚƐĂƐ
ƐƚĂƚĞŽŶƚŚĞŝƌǁĞďƐŝƚĞ͘/ŶĨŽƌŵĂƚŝŽŶĂŶĚĚŝƌĞĐƚŝŽŶƐŽŶŚŽǁƚŽĂƉƉůǇĨŽƌĂƉĞƌŵŝƚĂƌĞĨŽƵŶĚ
ĂƚŚƚƚƉƐ͗ͬͬǁǁǁ͘ǁůĨ͘ůŽƵŝƐŝĂŶĂ͘ŐŽǀͬƉĂŐĞͬĂůƚĞƌŶĂƚŝǀĞͲŽǇƐƚĞƌͲĐƵůƚƵƌĞ͘
x
>^'ƉĞƌƐŽŶŶĞůǁŝůůŶŽƚĨŝůůŽƵƚĂŶĂƉƉůŝĐĂŶƚ͛ƐƉĞƌŵŝƚĂƉƉůŝĐĂƚŝŽŶ͘,ŽǁĞǀĞƌ͕>^'
ƉĞƌƐŽŶŶĞůǁŝůůďĞĂǀĂŝůĂďůĞƚŽĂƐƐŝƐƚƚŚĞĂƉƉůŝĐĂŶƚǁŝƚŚĂĚǀŝĐĞ͘
x
&ŽƌĚĞǀĞůŽƉŝŶŐĂďŽŶĚŝŶŐĞƐƚŝŵĂƚĞ͕>^'ǁŝůůĨŽůůŽǁƚŚĞŐƵŝĚĞůŝŶĞƐƐƚĂƚĞĚŝŶZ^
ϱϲ͗ϰϯϭ͘Ϯ͘͘ϵ͕͞ĐŽƐƚĞƐƚŝŵĂƚĞƚŽƌĞŵŽǀĞĂŶĚƉƌŽƉĞƌůǇĚŝƐƉŽƐĞŽĨĂůůĞƋƵŝƉŵĞŶƚ͕
ĨĂĐŝůŝƚŝĞƐĂŶĚŽƚŚĞƌŝƚĞŵƐƐŽƵŐŚƚƚŽďĞƉĞƌŵŝƚƚĞĚ͕ƉƌĞƉĂƌĞĚďǇĂĐŽŶƚƌĂĐƚŽƌƚŚĂƚŚĂƐĂ
ǀĂůŝĚ>ŽƵŝƐŝĂŶĂŽŵŵĞƌĐŝĂůŽŶƚƌĂĐƚŽƌ>ŝĐĞŶƐĞĨŽƌƚŚĞĐůĂƐƐŝĨŝĐĂƚŝŽŶŽĨ,ĞĂǀǇ
ŽŶƐƚƌƵĐƚŝŽŶŽƌŽĂƐƚĂůZĞƐƚŽƌĂƚŝŽŶĂŶĚ,ĂďŝƚĂƚŶŚĂŶĐĞŵĞŶƚ͕ĂŶĚŚĂƐŶŽĨĂŵŝůŝĂů
ŽƌďƵƐŝŶĞƐƐƌĞůĂƚŝŽŶƐŚŝƉǁŝƚŚƚŚĞƉƉůŝĐĂŶƚŚĂƐďĞĞŶŽďƚĂŝŶĞĚĂŶĚƐƵƉƉůŝĞĚ͘͘͘͟

^ƉĞĐŝĂůůŝŐŝďŝůŝƚǇŽŶƐŝĚĞƌĂƚŝŽŶƐ͗
o

WĂƌŬͲdŚĞ'ƌĂŶĚ/ƐůĞWŽƌƚŽŵŵŝƐƐŝŽŶŚĂƐƚŚĞŽŶůǇƉƌĞƐĞŶƚůǇĂƵƚŚŽƌŝǌĞĚƉĂƌŬǁŝƚŚŝŶƚŚĞ
ƐƚĂƚĞ͘dŚĞ'ƌĂŶĚ/ƐůĞƉĂƌŬǁŝůůďĞŐŝǀĞŶƚŚĞŽƉƉŽƌƚƵŶŝƚǇƚŽƵƚŝůŝǌĞƚŚĞƐĂŵĞůĞǀĞůŽĨĨƵŶĚŝŶŐ
ĂƐĂŶǇŶĞǁƉĂƌŬƚŚƌŽƵŐŚĂŶŝƚĞŵŝǌĞĚůŝƐƚŽĨĂƉƉƌŽǀĞĚŶĞĞĚƐ͘
x
dŚĞ'ƌŽǁͲKƵƚŐƌĂŶƚĨƵŶĚƐĂůůŽĐĂƚĞĚĨŽƌĞƐƚĂďůŝƐŚĞĚĨĂƌŵƐǁŝƚŚŝŶƚŚĞ'ƌĂŶĚ/ƐůĞWĂƌŬ
ĂƌĞĨŽƌĂĐƚŝǀĞĨĂƌŵƐ͘dŚĞĚĞĨŝŶŝƚŝŽŶŽĨĂŶĂĐƚŝǀĞĨĂƌŵŝƐďĂƐĞĚŽŶƉƌŽŽĨŽĨƐĂůĞƐŝŶ
ƚǁŽŽĨƚŚĞƉƌŝŽƌƚŚƌĞĞǇĞĂƌƐ͕ϮϬϭϴ͕ϮϬϭϵĂŶĚϮϬϮϬ͘YƵĂŶƚŝƚǇŽĨĂŶŶƵĂůƐĂůĞƐǁŝůůďĞ
ƵƐĞĚƚŽŚĞůƉƉƌŝŽƌŝƚŝǌĞĚƐƵĐĐĞƐƐĨƵůƐĞůĞĐƚŝŽŶǁŝƚŚŝŶƚŚĞĂĐƚŝǀĞĨĂƌŵĐŽŵŵƵŶŝƚǇ͘
x
tŝƚŚŝŶƚŚĞ'ƌĂŶĚ/ƐůĞWĂƌŬƚŚĞƌĞĂƌĞŵƵůƚŝƉůĞůĞĂƐĞƐŽǁŶĞĚŽƌŽƉĞƌĂƚĞĚďǇƚŚĞƐĂŵĞ
ŝŶĚŝǀŝĚƵĂů͕ĨĂŵŝůǇ͕ŽƌĐŽŵƉĂŶǇ͘dŽĂƐƐŝƐƚŝŶĞƋƵŝƚĂďůĞĚŝƐƚƌŝďƵƚŝŽŶŽĨŐƌĂŶƚĨƵŶĚƐ͕ĂŶ
ŝŶĚŝǀŝĚƵĂů͕ĨĂŵŝůǇ͕ŽƌĐŽŵƉĂŶǇŵĂǇĂƉƉůǇĨŽƌŽŶůǇŽŶĞŐƌŽǁͲŽƵƚŽƌŶƵƌƐĞƌǇŐƌĂŶƚ͘
KŶůǇƚŚĞŝŶĚŝǀŝĚƵĂů͕ĨĂŵŝůǇ͕ŽƌĐŽŵƉĂŶǇŶĂŵĞŽŶƚŚĞ'ƌĂŶĚ/ƐůĞůĞĂƐĞŵĂǇĂƉƉůǇ͖
ƚŚĞƌĞǁŝůůďĞŶŽƐƵďͲůĞĂƐŝŶŐĞůŝŐŝďŝůŝƚǇ͘
x
dŽďĞĞůŝŐŝďůĞĨŽƌĂŶƵƌƐĞƌǇŽƌŐƌŽǁͲŽƵƚŐƌĂŶƚƚŚĞĂƉƉůŝĐĂŶƚŵƵƐƚŚĂǀĞĂ>t&K
ƉĞƌŵŝƚŽŶĨŝůĞ͕ďƵƚƚŚŝƐŚĂƐŶŽƚďĞĞŶĂƌĞƋƵŝƌĞŵĞŶƚŝŶƚŚĞƉĂƐƚĨŽƌƚŚĞ'ƌĂŶĚ/ƐůĞ
WĂƌŬ͘^ŝŶĐĞƚŚĞWĂƌŬŚĂƐĂůƌĞĂĚǇƌĞĐĞŝǀĞĚĂƐƚĂƚĞͬĨĞĚĞƌĂůƉĞƌŵŝƚ͕ƚŚŝƐƐŚŽƵůĚŶŽƚďĞĂ
ĚŝĨĨŝĐƵůƚŽƌĞǆƉĞŶƐŝǀĞŚƵƌĚůĞĨŽƌƚŚĞĂƉƉůŝĐĂŶƚ͘
x
EĞǁWĂƌŬƐǁŝůůŚĂǀĞƚŚĞƐĂŵĞƐƚŝƉƵůĂƚĞĚƌĞƋƵŝƌĞŵĞŶƚƐĂƐƚŚĞ'ƌĂŶĚ/ƐůĞWĂƌŬ͘

ϭϬ
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o

o

o

,ĂƚĐŚĞƌǇͲdŚŝƐŝƐĂŶĞǆƉĞŶƐŝǀĞĂŶĚǀĞƌǇďƵƐŝŶĞƐƐͲƌŝƐŬǇƉƌŽĐĞƐƐĂŶĚƚŚĞĂŵŽƵŶƚĂǀĂŝůĂďůĞ͕
ΨϮϮϱ͕ϬϬϬƉĞƌŚĂƚĐŚĞƌǇŐƌĂŶƚ͕ŝƐŝŶƚĞŶĚĞĚƚŽŝŶĐƌĞĂƐĞŽƉƉŽƌƚƵŶŝƚǇĨŽƌƐƵĐĐĞƐƐ͘
x
ŚĂƚĐŚĞƌǇĂƉƉůŝĐĂƚŝŽŶǁŝůůƌĞƋƵŝƌĞŝŶĐůƵƐŝŽŶŽĨĂďƵƐŝŶĞƐƐƉůĂŶ͘
x
ŚĂƚĐŚĞƌǇĂƉƉůŝĐĂƚŝŽŶǁŝůůĂůƐŽŶĞĞĚƚŽƐŚŽǁƉƌŽŽĨŽĨďƌŽŽĚƐƚŽĐŬĂǀĂŝůĂďŝůŝƚǇĨŽƌ
ďŽƚŚĚŝƉůŽŝĚĂŶĚƚƌŝƉůŽŝĚůĂƌǀĂĞƉƌŽĚƵĐƚŝŽŶ͘
x
ƋƵŝƉŵĞŶƚĂŶĚƐƵƉƉůŝĞƐƚŚĂƚǁŝůůďĞĞůŝŐŝďůĞǁŝůůďĞƚŚŽƐĞƐƚĂŶĚĂƌĚƐƚŚĂƚĂƌĞďĞŝŶŐ
ƵƐĞĚŝŶƚŚĞŝŶĚƵƐƚƌǇƚŽĚĂǇĂŶĚǁŝůůĞǆĐůƵĚĞĞǆƉĞƌŝŵĞŶƚĂůĂŶĚŶŽǀĞůƚǇŵĞƚŚŽĚƐ͘


EƵƌƐĞƌǇʹdŚĞƐĞĞĚŶƵƌƐĞƌǇĂƌĞĐŽŶƐŝĚĞƌĞĚŵŽƌĞŽĨĂŶŽƉƉŽƌƚƵŶŝƚǇĨŽƌĚĞǀĞůŽƉŝŶŐĂ
ǀĞƌƚŝĐĂůůǇŝŶƚĞŐƌĂƚĞĚĨĂƌŵŽƉĞƌĂƚŝŽŶ͘
x
ƉƉůŝĐĂƚŝŽŶƉƌŝŽƌŝƚǇǁŝůůďĞŐŝǀĞŶƚŽƚŚŽƐĞĂĐƚŝǀĞŐƌŽǁͲŽƵƚĨĂƌŵƐĂŶĚŚĂǀĞƌĞĐŽƌĚƐ
ĚĞŵŽŶƐƚƌĂƚŝŶŐƉƌŝŽƌŵĂƌŬĞƚƐĂůĞƐĚƵƌŝŶŐĂŶǇƚǁŽǇĞĂƌƐŽĨϮϬϭϴ͕ϮϬϭϵĂŶĚϮϬϮϬ͘
x
ƐĞĞĚŶƵƌƐĞƌǇŽƉĞƌĂƚŝŽŶŵĂǇĂůƐŽďĞĐŽŶƐŝĚĞƌĞĚĂƐĂŶŝŶƚĞŐƌĂůƉĂƌƚĨŽƌǀĞƌƚŝĐĂů
ŚĂƚĐŚĞƌǇŝŶƚĞŐƌĂƚŝŽŶ͘/ĨĂŚĂƚĐŚĞƌǇĂƉƉůŝĞƐĨŽƌĂŶƵƌƐĞƌǇŐƌĂŶƚƚŽďĞĐŽŵĞŵŽƌĞ
ǀĞƌƚŝĐĂůůǇŝŶƚĞŐƌĂƚĞĚ͕ŝƚǁŝůůŶĞĞĚƚŽƉƌŽǀŝĚĞƉƌŽŽĨŽĨŽŶͲŐŽŝŶŐŚĂƚĐŚĞƌǇŽƉĞƌĂƚŝŽŶƐ
ǁŝƚŚƚŚĞƉƌŽĚƵĐƚŝŽŶŽĨĞǇĞĚůĂƌǀĂĞ͘
x
ƋƵŝƉŵĞŶƚĂŶĚƐƵƉƉůŝĞƐƚŚĂƚǁŝůůďĞĞůŝŐŝďůĞǁŝůůďĞƚŚŽƐĞƐƚĂŶĚĂƌĚƐƚŚĂƚĂƌĞďĞŝŶŐ
ƵƐĞĚŝŶƚŚĞŝŶĚƵƐƚƌǇƚŽĚĂǇĂŶĚǁŝůůĞǆĐůƵĚĞĞǆƉĞƌŝŵĞŶƚĂůĂŶĚŶŽǀĞůƚǇŵĞƚŚŽĚƐ͘
x
EŽƐĂůĂƌŝĞƐ͕ďŽĂƚƐ͕ŽƵƚďŽĂƌĚŵŽƚŽƌƐ͕ǀĞŚŝĐůĞƐ͕ŽƌůĂŶĚǁŝůůďĞĂůůŽǁĞĚĨŽƌƉƵƌĐŚĂƐĞ
ǁŝƚŚŐƌĂŶƚŵŽŶĞǇďǇĂŶKĂǁĂƌĚĞĞ͖ĞůĞĐƚƌŽŶŝĐĞƋƵŝƉŵĞŶƚǁŝůůďĞĂůůŽǁĞĚĨŽƌ
ƉƵƌĐŚĂƐĞŽŶĂĐĂƐĞͲďǇͲĐĂƐĞďĂƐŝƐǁŝƚŚƐƵĨĨŝĐŝĞŶƚũƵƐƚŝĨŝĐĂƚŝŽŶ͘

'ƌŽǁͲKƵƚʹƐƚĂďůŝƐŚĞĚĨĂƌŵƐǁŝƚŚŝŶ>ŽƵŝƐŝĂŶĂ͕ďƵƚŽƵƚƐŝĚĞƚŚĞ'ƌĂŶĚ/ƐůĞƉĂƌŬ͕ǁŝůůďĞ
ŐŝǀĞŶƚŚĞŽƉƉŽƌƚƵŶŝƚǇƚŽƵƚŝůŝǌĞƚŚĞƐĂŵĞůĞǀĞůŽĨĨƵŶĚŝŶŐĂƐĂŶǇŶĞǁŐƌŽǁͲŽƵƚĨĂƌŵ͘
x
dŚĞ'ƌŽǁͲKƵƚŐƌĂŶƚĨƵŶĚƐĂůůŽĐĂƚĞĚĨŽƌĞƐƚĂďůŝƐŚĞĚĨĂƌŵƐĂƌĞĨŽƌĂĐƚŝǀĞĨĂƌŵƐ͘dŚĞ
ĚĞĨŝŶŝƚŝŽŶŽĨĂŶĂĐƚŝǀĞĨĂƌŵŝƐďĂƐĞĚŽŶƉƌŽŽĨŽĨƐĂůĞƐŝŶƚǁŽŽĨƚŚĞƉƌŝŽƌƚŚƌĞĞǇĞĂƌƐ͕
ϮϬϭϴ͕ϮϬϭϵĂŶĚϮϬϮϬ͘YƵĂŶƚŝƚǇŽĨĂŶŶƵĂůƐĂůĞƐǁŝůůďĞƵƐĞĚƚŽŚĞůƉƉƌŝŽƌŝƚŝǌĞĚ
ƐƵĐĐĞƐƐĨƵůƐĞůĞĐƚŝŽŶǁŝƚŚŝŶƚŚĞĂĐƚŝǀĞĨĂƌŵĐŽŵŵƵŶŝƚǇ͘
x
/ĨŵŽƌĞƚŚĂŶŽŶĞĂĐƚŝǀĞĨĂƌŵŽƵƚƐŝĚĞƚŚĞ'ƌĂŶĚ/ƐůĞWĂƌŬŝƐŽǁŶĞĚŽƌŽƉĞƌĂƚĞĚďǇ
ƚŚĞƐĂŵĞŝŶĚŝǀŝĚƵĂů͕ĨĂŵŝůǇ͕ŽƌĐŽŵƉĂŶǇ͕ƚŚĞŶƚŽĂƐƐŝƐƚŝŶĞƋƵŝƚĂďůĞĚŝƐƚƌŝďƵƚŝŽŶŽĨ
ŐƌĂŶƚĨƵŶĚƐ͕ŽŶůǇŽŶĞŐƌŽǁͲŽƵƚŐƌĂŶƚǁŝůůďĞĂůůŽǁĞĚ͘
x
ƋƵŝƉŵĞŶƚĂŶĚƐƵƉƉůŝĞƐƚŚĂƚǁŝůůďĞĞůŝŐŝďůĞǁŝůůďĞƚŚŽƐĞƐƚĂŶĚĂƌĚƐƚŚĂƚĂƌĞďĞŝŶŐ
ƵƐĞĚŝŶƚŚĞŝŶĚƵƐƚƌǇƚŽĚĂǇĂŶĚǁŝůůĞǆĐůƵĚĞĞǆƉĞƌŝŵĞŶƚĂůĂŶĚŶŽǀĞůƚǇŵĞƚŚŽĚƐ͘
x
EŽƐĂůĂƌŝĞƐ͕ďŽĂƚƐ͕ŽƵƚďŽĂƌĚŵŽƚŽƌƐ͕ǀĞŚŝĐůĞƐ͕ŽƌůĂŶĚǁŝůůďĞĂůůŽǁĞĚĨŽƌƉƵƌĐŚĂƐĞ
ǁŝƚŚŐƌĂŶƚŵŽŶĞǇďǇĂŶKĂǁĂƌĚĞĞ͖ĞůĞĐƚƌŽŶŝĐĞƋƵŝƉŵĞŶƚǁŝůůďĞĂůůŽǁĞĚĨŽƌ
ƉƵƌĐŚĂƐĞŽŶĂĐĂƐĞͲďǇͲĐĂƐĞďĂƐŝƐǁŝƚŚƐƵĨĨŝĐŝĞŶƚũƵƐƚŝĨŝĐĂƚŝŽŶ͘





ϭϭ


DRAFT - FOR PUBLIC COMMENT

ƉƉůŝĐĂƚŝŽŶWƌŽĐĞƐƐ

o WĂƌŬĂŶĚ,ĂƚĐŚĞƌǇĂƉƉůŝĐĂƚŝŽŶƐĂƌĞƉƌŽĨĞƐƐŝŽŶĂůĞŶĚĞĂǀŽƌƐƌĞƋƵŝƌŝŶŐŝŶĚŝǀŝĚƵĂůĚŝƐĐƵƐƐŝŽŶƐ
ǁŝƚŚƚŚĞĚǀŝƐŽƌǇ'ƌŽƵƉĂŶĚ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ͘ƐƵĐĐĞƐƐĨƵůĂƉƉůŝĐĂƚŝŽŶǁŝůůďĞďĂƐĞĚ
ŽŶƚŚŽƐĞĚŝƐĐƵƐƐŝŽŶƐĂŶĚƌĞƋƵŝƌĞĚĚŽĐƵŵĞŶƚĂƚŝŽŶƐĂƐĚĞƚĞƌŵŝŶĞĚďǇƚŚĞ^ĞůĞĐƚŝŽŶ
ŽŵŵŝƚƚĞĞ͘

o &ŽƌEƵƌƐĞƌǇĂŶĚ'ƌŽǁͲKƵƚĂƉƉůŝĐĂƚŝŽŶƐ͕>^'͕ǁŝƚŚŝŶƉƵƚĨƌŽŵƚŚĞĚǀŝƐŽƌǇ'ƌŽƵƉ͕ĂŶĚĨŝŶĂů
ĂƉƉƌŽǀĂůďǇƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞ͕ǁŝůůĚĞǀĞůŽƉĂŶŽďũĞĐƚŝǀĞƐĐŽƌŝŶŐƐǇƐƚĞŵĨŽƌĞĂĐŚ
ƐƵďŵŝƚƚĞĚƉƌĞͲƉƌŽƉŽƐĂů͘
x
dŚĞƐĐŽƌŝŶŐƐǇƐƚĞŵƐŚŽƵůĚďĞǁĞŝŐŚƚĞĚǁŝƚŚŵŽƌĞĞŵƉŚĂƐŝƐŽŶƐŝƚĞůŽĐĂƚŝŽŶĂŶĚ͕
ƐĞĐŽŶĚůǇ͕ŝĨŚĂǀĞĞƐƚĂďůŝƐŚĞĚKĞǆƉĞƌŝĞŶĐĞŝŶƚŚĞŽǇƐƚĞƌŝŶĚƵƐƚƌǇ͘
x
dŚŽƐĞŝŶĚŝǀŝĚƵĂůƐƚŚĂƚŚĂǀĞďĞĞŶƐĞůĞĐƚĞĚŝŶƚŚĞƉƌĞͲĂƉƉůŝĐĂƚŝŽŶƉŚĂƐĞŵĂǇďĞĂƐŬĞĚ
ƚŽŵĞĞƚƚŚĞ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞďĞĨŽƌĞĨŝŶĂůĂĐĐĞƉƚĂŶĐĞ͘
x
/ĨĂƉƌĞͲĂƉƉůŝĐĂŶƚĨŽƌĂŶƵƌƐĞƌǇŽƌŐƌŽǁͲŽƵƚĨĂƌŵŝƐƐĞůĞĐƚĞĚĂŶĚŝŶŶĞĞĚŽĨĂhW
ĂŶĚďŽŶĚŝŶŐ͕ƚŚĞŶƚŚĞĨŝƌƐƚΨϴ͕ϬϬϬŽĨƚŚĞŐƌĂŶƚǁŝůůďĞĐŽŵĞĂǀĂŝůĂďůĞ͘
x
dŚĞƐĐŽƌŝŶŐƐǇƐƚĞŵǁŝůůďĞƉƵďůŝƐŚĞĚŽŶƚŚĞ>^&ǁĞďƐŝƚĞĨŽƌƚŚĞƉƵďůŝĐƚŽƐĞĞƉƌŝŽƌ
ƚŽĂĐĐĞƉƚŝŶŐƉƌĞͲĂƉƉůŝĐĂƚŝŽŶƐ͘

o dŝŵĞůŝŶĞͲdŚĞƌĞǁŝůůďĞĞƐƚĂďůŝƐŚĞĚĂƚŝŵĞůŝŶĞĨŽƌŽŶͲƚŚĞͲǁĂƚĞƌŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞ
ĂǁĂƌĚĞĚĐŽŶƚƌĂĐƚ;&ŝŐƵƌĞϮͿ͘/ƚŝƐƵŶĚĞƌƐƚŽŽĚƚŚĂƚƵŶŬŶŽǁŶƌĞƐƚƌĂŝŶƚƐĐĂŶŽĐĐƵƌŝŶƚŚĞ
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ͕Ğ͘Ő͕͘ĨƌŽŵďĂĚǁĞĂƚŚĞƌƚŽďĂĐŬůŽŐŽĨƉƵƌĐŚĂƐĞĚĞƋƵŝƉŵĞŶƚĂŶĚƐƵƉƉůŝĞƐ͘
dŚĞĚǀŝƐŽƌǇ'ƌŽƵƉǁŝůůŚĞůƉƚŚĞK^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞĚĞƚĞƌŵŝŶĞŝĨĂŶĂǁĂƌĚĞĞǁŝůůďĞ
ŐƌĂŶƚĞĚĂŶĞǆƚĞŶƐŝŽŶŽĨƚŝŵĞďĂƐĞĚŽŶĂĐĂƐĞͲďǇͲĐĂƐĞďĂƐŝƐ͕ĂŶĚǁŝƚŚĂŶĂƉƉƌŽƉƌŝĂƚĞ
ĂŵŽƵŶƚŽĨũƵƐƚŝĨŝĂďůĞĞǀŝĚĞŶĐĞƐƵƉƉůŝĞĚƚŽƚŚĞŵ͘

o ĐĐŽƵŶƚĂďŝůŝƚǇͲĞƐŝĚĞƐĂƚŝŵĞůŝŶĞĞƐƚĂďůŝƐŚĞĚĨŽƌŝŵƉůĞŵĞŶƚĂƚŝŽŶ͕ƚŚĞƌĞǁŝůůďĞĂ
ƌĞƋƵŝƌĞŵĞŶƚƚŚĂƚƚŚĞĂǁĂƌĚĞĞƉƌŽĚƵĐĞƌĞƉŽƌƚŝŶŐĚŽĐƵŵĞŶƚĂƚŝŽŶƉĞƌŝŽĚŝĐĂůůǇƚŽƐŚŽǁƚŚĂƚ
ƚŚĞĐŽŶƚƌĂĐƚŝƐďĞŝŶŐƚŝŵĞůǇĨƵůĨŝůůĞĚ;&ŝŐƵƌĞϮͿ͕ĂŶĚƚŽĂůƐŽĚĞŵŽŶƐƚƌĂƚĞƚŚĂƚĂŵĂƌŬĞƚĂďůĞ
ŽǇƐƚĞƌƉƌŽĚƵĐƚŝƐďĞŝŶŐŐƌŽǁŶĂŶĚĐƵůƚŝǀĂƚĞĚ͘>^'ƵŶĚĞƌƐƚĂŶĚƐƚŚĞŶĞĐĞƐƐŝƚǇƚŽŵĂŬĞƚŚŝƐ
ƌĞƉŽƌƚŝŶŐĚŽĐƵŵĞŶƚĂƚŝŽŶĂƐĞĂƐŝůǇĨŽƌŵĂƚƚĞĚĂƐƉŽƐƐŝďůĞĨŽƌƚŚĞĂǁĂƌĚĞĞĂŶĚƐƚŝůůĂĐŚŝĞǀĞ
ƚŚĞŐŽĂůŽĨĂĐĐŽƵŶƚĂďŝůŝƚǇ͘
x
/ĨƚŚĞĂǁĂƌĚĞĞŝƐĚĞĞŵĞĚŶŽƚďĞƐĂƚŝƐĨǇŝŶŐƚŚĞĐŽŶƚƌĂĐƚƵĂůŽďůŝŐĂƚŝŽŶƐ͕ƚŚĞŶĂůůůĞŐĂů
ŵĞĂƐƵƌĞƐǁŝůůďĞƚĂŬĞŶƚŽƌĞƚƌŝĞǀĞĞƋƵŝƉŵĞŶƚĂŶĚƐƵƉƉůŝĞƐ͕ĂŶĚƚŽƚĞƌŵŝŶĂƚĞƚŚĞ
ĚŝƐƚƌŝďƵƚŝŽŶŽĨĂŶǇƌĞŵĂŝŶŝŶŐŐƌĂŶƚĨƵŶĚƐ͘/ŶďƵƐŝŶĞƐƐũĂƌŐŽŶƚŚŝƐŝƐŬŶŽǁŶĂƐ͞ĐůĂǁ
ďĂĐŬ͟ƉƌŽĐĞĚƵƌĞƐ͘
o dŚĞƉƌĞͲĂǁĂƌĚĂƉƉůŝĐĂƚŝŽŶƐĨŽƌEƵƌƐĞƌǇ'ƌĂŶƚƐ;&ŝŐƵƌĞϯͿĂŶĚ'ƌŽǁͲKƵƚ'ƌĂŶƚƐ;&ŝŐƵƌĞϰͿ
ǁŝůůďĞŽŶƚŚĞ>^&ǁĞďĂŶĚĐĂŶĂůƐŽďĞƌĞƋƵĞƐƚĞĚďǇŵĂŝůŝĨŶĞĞĚĂŚĂƌĚĐŽƉǇ͘dŚĞ
ĐŽŵƉůĞƚĞĚƉƌĞͲĂƉƉůŝĐĂƚŝŽŶǁŝůůŚĂǀĞĂďŝůŝƚǇƚŽďĞƵƉůŽĂĚĞĚƚŽƚŚĞǁĞďƐŝƚĞŽƌŵĂŝůĞĚďĂĐŬƚŽ
ƵƐ;ĂĚĚƌĞƐƐƚŽďĞĚĞƚĞƌŵŝŶĞĚͿ͘

ϭϮ


DRAFT - FOR PUBLIC COMMENT
o dŚĞƌĞǁŝůůďĞĞƐƚĂďůŝƐŚĞĚĂĨŝƌƐƚͲƌŽƵŶĚĚĞĂĚůŝŶĞĨŽƌƉƌĞͲĂƉƉůŝĐĂƚŝŽŶƐƵďŵŝƚƚĂů͖ĂĚĚŝƚŝŽŶĂů
ƌŽƵŶĚƐŽĨƉƌĞͲĂƉƉůŝĐĂƚŝŽŶĚĞĂĚůŝŶĞƐƚŽĨŽůůŽǁůĂƚĞƌ͘

o ŽŶƚƌĂĐƚƐǁŝůůďĞĂĚŵŝŶŝƐƚĞƌĞĚƚŚƌŽƵŐŚĂŶ>^hͬ>^'ƐƵďͲĂǁĂƌĚƚŽƚŚĞ/ďĞƌŝĂ/ŶĚƵƐƚƌŝĂů
ĞǀĞůŽƉŵĞŶƚ&ŽƵŶĚĂƚŝŽŶ;/&Ϳ;ŚƚƚƉƐ͗ͬͬŝďĞƌŝĂďŝǌ͘ŽƌŐͬ/&ŽƵŶĚĂƚŝŽŶͿ͘
x
dŚĞ/&ǁĂƐĨŽƵŶĚĞĚŝŶϮϬϭϭĂƐĂϱϬϭĐϯEŽŶͲWƌŽĨŝƚĨŽƵŶĚĂƚŝŽŶƚŽƉĞƌĨŽƌŵ
ĐŽŵŵƵŶŝƚǇĂŶĚĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚĂĐƚŝǀŝƚŝĞƐ͘dŚĞ/&ĂůƐŽƉĂƌƚŶĞƌƐǁŝƚŚŽƚŚĞƌƐ
ŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚĂŶĚŽƉĞƌĂƚŝŽŶŽĨĐŽŵŵƵŶŝƚǇĂŶĚĞĐŽŶŽŵŝĐĂĐƚŝǀŝƚŝĞƐ͘
x
dŚĞ/&ŝƐĂŶĞƐƚĂďůŝƐŚĞĚƉĂƌƚŶĞƌǁŝƚŚ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŝŶĐŽŶĚƵĐƚŝŶŐŽƵƚƌĞĂĐŚ
ĂŶĚĞĚƵĐĂƚŝŽŶƚŽƚŚĞĐŽŵŵĞƌĐŝĂůƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇŚĂǀŝŶŐƉůĂǇĞĚĂŶŝŶƚĞŐƌĂůƉĂƌƚŝŶ
ƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞWŽƌƚŽĨĞůĐĂŵďƌĞͬ>ŽƵŝƐŝĂŶĂŝƌĞĐƚ^ĞĂĨŽŽĚŝŶŝƚŝĂƚŝǀĞƐ͘
dŚĞǇĂůƐŽƉĂƌƚŶĞƌĞĚŝŶƚŚĞĞĚƵĐĂƚŝŽŶĂůƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇǀŝĚĞŽƐĂŶĚƐĞŵŝŶĂƌƐƚŚĂƚ
ƉƌĞĚĂƚĞĚƚŚĞĐƌĞĂƚŝŽŶŽĨƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚ/ŶŝƚŝĂƚŝǀĞ;>&&Ϳ͘dŚĞϱϬϭĐϯ
ĞŶƚŝƚǇŝƐƐƚƌƵĐƚƵƌĞĚĂƐĂĐŽŵŵƵŶŝƚǇĨŽƵŶĚĂƚŝŽŶĂŶĚŚĂƐƌĞĐĞŶƚůǇĂĚŵŝŶŝƐƚĞƌĞĚƚŚĞ
͞>ĂƵƌĂZĞĐŽǀĞƌǇ&ƵŶĚ͟ǁŚŝĐŚŝƐĂ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚͬ>ŽƵŝƐŝĂŶĂ^ĞĂ&ŽŽĚ&ƵƚƵƌĞƐ
;>^&ͿŝŶŝƚŝĂƚŝǀĞƚŽƌĞĐŽǀĞƌĐŽŵŵĞƌĐŝĂůƐŚƌŝŵƉŝŶŐǀĞƐƐĞůƐƐƵŶŬĚƵƌŝŶŐ,ƵƌƌŝĐĂŶĞ>ĂƵƌĂ͘
x
ǇƉĂƌƚŶĞƌŝŶŐǁŝƚŚ/&͕>^hͬ>^'ĂĚŵŝŶŝƐƚƌĂƚŝǀĞĐŽƐƚƐŚĂǀĞďĞĞŶƐŝŐŶŝĨŝĐĂŶƚůǇƌĞĚƵĐĞĚ
ǁŚŝůĞĂůƐŽĂůůŽǁŝŶŐŐƌĞĂƚĞƌĞǆƉĞĚŝĞŶĐǇŝŶƚŚĞĚŝƐďƵƌƐĞŵĞŶƚŽĨŐƌĂŶƚĨƵŶĚƐŽŶĂŶĂƐͲ
ŶĞĞĚďĂƐŝƐƚŽƚŚĞĂǁĂƌĚĞĞǁŝƚŚŵŝŶŝŵĂůůĂǇĞƌƐŽĨďĞĂƵƌĂĐƌĂĐǇ͘
x
dŚĞŐƌĂŶƚͲĂǁĂƌĚĞĚĨƵŶĚƐ͕ĂůƚŚŽƵŐŚĂĚŵŝŶŝƐƚĞƌĞĚďǇ/&͕ǁŝůůďĞƵŶĚĞƌƚŚĞ
ƐƵƉĞƌǀŝƐŝŽŶŽĨƚŚĞƉƌŽũĞĐƚW͘/͘



ϭϯ


DRAFT - FOR PUBLIC COMMENT

EhZ^Zz
WZͲWW>/d/KE
>Kh/^/E^&KK&hdhZ/E/d/d/s
ƉƉůŝĐĂƚŝŽŶ/ŶƐƚƌƵĐƚŝŽŶƐĂŶĚĞĨŝŶŝƚŝŽŶƐĂƌĞ&ŽƵŶĚĂƚ;ůĂƐĞĂĨŽŽĚĨƵƚƵƌĞ͘ĐŽŵͿ

dǇƉĞŽƌWƌŝŶƚĂůůŝŶĨŽƌŵĂƚŝŽŶ;zŽƵŵƵƐƚďĞĂ>ŽƵŝƐŝĂŶĂZĞƐŝĚĞŶƚŽƌŽƌƉ͘ŽƌŐĂŶŝǌĞĚŝŶ>ŽƵŝƐŝĂŶĂͿ
EĂŵĞŽĨƉƉůŝĐĂŶƚ͗

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

ĚĚƌĞƐƐŽĨƉƉůŝĐĂŶƚ͗ ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ŽŶƚĂĐƚWĞƌƐŽŶͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺWŚŽŶĞEƵŵďĞƌͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺĞŵĂŝůͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
>Ă͘ŽŵŵĞƌĐŝĂů>ŝĐĞŶƐĞηͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ>Ă͘KǇƐƚĞƌ,ĂƌǀĞƐƚĞƌ>ŝĐĞŶƐĞηͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ƌĞǇŽƵƉƌĞƐĞŶƚůǇŝŶƚŚĞƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌďƵƐŝŶĞƐƐ͍;zͬEͿͺͺͺͺ/ĨzĞƐ͕ŚŽǁŵĂŶǇǇĞĂƌƐ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ƌĞǇŽƵĐƵƌƌĞŶƚůǇŝŶĂŶKďƵƐŝŶĞƐƐ͍;zͬEͿͺͺͺͺͺͺͺ/ĨzĞƐ͕ŚŽǁŵĂŶǇǇĞĂƌƐ͍ͺͺͺͺͺͺ/ĨzĞƐ͕ƚŚĞŶǁŚĂƚ
ƚǇƉĞ;ƐͿŽĨKďƵƐŝŶĞƐƐĂƌĞǇŽƵƉƌĞƐĞŶƚůǇŝŶ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
,ĂǀĞǇŽƵ͕ŝŵŵĞĚŝĂƚĞĨĂŵŝůǇŵĞŵďĞƌƐ͕ŽƌĂŶǇŽĨǇŽƵƌĐŽŵƉĂŶŝĞƐĂƉƉůŝĞĚĨŽƌŽƌŚĂǀĞƉƌĞƐĞŶƚŽƌƉĞŶĚŝŶŐ
KŐƌĂŶƚƐͬĐŽŶƚƌĂĐƚƐ͍;zͬEͿͺͺͺͺŝĨzĞƐ͕ǆƉůĂŝŶͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
WƌŽǀŝĚĞƉŚǇƐŝĐĂůĂĚĚƌĞƐƐŽĨĂŶǇ>ĂŶĚͲĂƐĞĚƉĂƌƚŽĨŽƉĞƌĂƚŝŽŶĨŽƌŝŶƚŚŝƐŐƌĂŶƚͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
WƌŽǀŝĚĞ'W^ĐŽŽƌĚŝŶĂƚĞƐŽĨĂŶǇtĂƚĞƌͲĂƐĞĚƉĂƌƚŽĨŽƉĞƌĂƚŝŽŶĨŽƌƚŚŝƐŐƌĂŶƚ͗ŝĨƐŝƚĞƐƉůŝƚŝŶƚŽŵƵůƚŝƉůĞ
ůŽĐĂƚŝŽŶƐ͕ĂůƐŽƉƵƚƚŚŽƐĞ'W^ĐŽŽƌĚŝŶĂƚĞƐŝŶĐŽŵŵĞŶƚƐƐĞĐƚŝŽŶďĞůŽǁĂŶĚĞǆƉůĂŝŶǁŚǇƐƉůŝƚ͘
>Ăƚ͘ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

>ŽŶŐ͘ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺĐƌĞƐŝŶEƵƌƐĞƌǇ͍ͺͺͺͺͺͺͺͺͺ

/ĨKEƵƌƐĞƌǇŝƐŽŶĂ^ƚĂƚĞͲ/ƐƐƵĞĚKǇƐƚĞƌ>ĞĂƐĞ͕tŚĂƚŝƐůĞĂƐĞ;ƐͿŶƵŵďĞƌ;ƐͿ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
/ĨEƵƌƐĞƌǇŝƐ>ŽĐĂƚĞĚtŝƚŚŝŶĂŶƐƚĂďůŝƐŚĞĚKWĂƌŬWƌŽǀŝĚĞĂKWzŽĨǇŽƵƌWĂƌŬŽŶƚƌĂĐƚŐƌĞĞŵĞŶƚ
ůŽŶŐtŝƚŚdŚŝƐƉƉůŝĐĂƚŝŽŶ͘

/ĨĨƵŶĚĞĚǁŚĞŶǁŽƵůĚǇŽƵƉůĂŶƚŽƐƚĂƌƚŽƉĞƌĂƚŝŽŶ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

tŚǇŝŶƚĞƌĞƐƚĞĚŝŶK͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
KƚŚĞƌŽŵŵĞŶƚƐ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

^ŝŐŶĂƚƵƌĞŽĨƉƉůŝĐĂŶƚ͗ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺĂƚĞ͗ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

;tĞǁŝůůĐŽŶƚĂĐƚǇŽƵŝĨŶĞĞĚŵŽƌĞŝŶĨŽƌŵĂƚŝŽŶͿ;ŝĨĂƉƉƌŽǀĞĚ͕ǁĞǁŝůůƚŚĞŶŶĞĞĚǇŽƵƌƚĂǆ/͘͘ηͿ



&ŝŐ͘ϯ͘WƌĞͲǁĂƌĚƉƉůŝĐĂƚŝŽŶĨŽƌĂŶKKǇƐƚĞƌ^ĞĞĚEƵƌƐĞƌǇ͘

ϭϰ


DRAFT - FOR PUBLIC COMMENT


'ZKtͲKhd&ZD
WZͲWW>/d/KE
>Kh/^/E^&KK&hdhZ/E/d/d/s
ƉƉůŝĐĂƚŝŽŶ/ŶƐƚƌƵĐƚŝŽŶƐĂŶĚĞĨŝŶŝƚŝŽŶƐĂƌĞ&ŽƵŶĚĂƚ;ůĂƐĞĂĨŽŽĚĨƵƚƵƌĞ͘ĐŽŵͿ

dǇƉĞŽƌWƌŝŶƚĂůůŝŶĨŽƌŵĂƚŝŽŶ;zŽƵŵƵƐƚďĞĂ>ŽƵŝƐŝĂŶĂZĞƐŝĚĞŶƚŽƌŽƌƉ͘ŽƌŐĂŶŝǌĞĚŝŶ>ŽƵŝƐŝĂŶĂͿ
EĂŵĞŽĨƉƉůŝĐĂŶƚ͗

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

ĚĚƌĞƐƐŽĨƉƉůŝĐĂŶƚ͗ ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ŽŶƚĂĐƚWĞƌƐŽŶͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺWŚŽŶĞEƵŵďĞƌͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺĞŵĂŝůͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
>Ă͘ŽŵŵĞƌĐŝĂů>ŝĐĞŶƐĞηͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ>Ă͘KǇƐƚĞƌ,ĂƌǀĞƐƚĞƌ>ŝĐĞŶƐĞηͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ƌĞǇŽƵƉƌĞƐĞŶƚůǇŝŶƚŚĞƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌďƵƐŝŶĞƐƐ͍;zͬEͿͺͺͺͺ/ĨzĞƐ͕ŚŽǁŵĂŶǇǇĞĂƌƐ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ƌĞǇŽƵĐƵƌƌĞŶƚůǇŝŶĂŶKďƵƐŝŶĞƐƐ͍;zͬEͿͺͺͺͺͺͺͺ/ĨzĞƐ͕ŚŽǁŵĂŶǇǇĞĂƌƐ͍ͺͺͺͺͺͺ/ĨzĞƐ͕ƚŚĞŶǁŚĂƚ
ƚǇƉĞ;ƐͿŽĨKďƵƐŝŶĞƐƐĂƌĞǇŽƵƉƌĞƐĞŶƚůǇŝŶ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
,ĂǀĞǇŽƵ͕ŝŵŵĞĚŝĂƚĞĨĂŵŝůǇŵĞŵďĞƌƐ͕ŽƌĂŶǇŽĨǇŽƵƌĐŽŵƉĂŶŝĞƐĂƉƉůŝĞĚĨŽƌŽƌŚĂǀĞƉƌĞƐĞŶƚŽƌƉĞŶĚŝŶŐ
KŐƌĂŶƚƐͬĐŽŶƚƌĂĐƚƐ͍;zͬEͿͺͺͺͺŝĨzĞƐ͕ǆƉůĂŝŶͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
WƌŽǀŝĚĞƉŚǇƐŝĐĂůĂĚĚƌĞƐƐŽĨĂŶǇ>ĂŶĚͲĂƐĞĚƉĂƌƚŽĨŽƉĞƌĂƚŝŽŶĨŽƌŝŶƚŚŝƐŐƌĂŶƚͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
WƌŽǀŝĚĞ'W^ĐŽŽƌĚŝŶĂƚĞƐŽĨĂŶǇtĂƚĞƌͲĂƐĞĚƉĂƌƚŽĨŽƉĞƌĂƚŝŽŶĨŽƌƚŚŝƐŐƌĂŶƚ͗ŝĨƐŝƚĞƐƉůŝƚŝŶƚŽŵƵůƚŝƉůĞ
ůŽĐĂƚŝŽŶƐ͕ĂůƐŽƉƵƚƚŚŽƐĞ'W^ĐŽŽƌĚŝŶĂƚĞƐŝŶĐŽŵŵĞŶƚƐƐĞĐƚŝŽŶďĞůŽǁĂŶĚĞǆƉůĂŝŶǁŚǇƐƉůŝƚ͘
>Ăƚ͘ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

>ŽŶŐ͘ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺĐƌĞƐŝŶ&Ăƌŵ͍ͺͺͺͺͺͺͺͺͺ

/ĨKĨĂƌŵŝƐŽŶĂ^ƚĂƚĞͲ/ƐƐƵĞĚKǇƐƚĞƌ>ĞĂƐĞ͕tŚĂƚŝƐůĞĂƐĞ;ƐͿŶƵŵďĞƌ;ƐͿ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
/Ĩ&ĂƌŵŝƐ>ŽĐĂƚĞĚtŝƚŚŝŶĂŶƐƚĂďůŝƐŚĞĚKWĂƌŬWƌŽǀŝĚĞĂKWzŽĨǇŽƵƌWĂƌŬŽŶƚƌĂĐƚŐƌĞĞŵĞŶƚ
ůŽŶŐtŝƚŚdŚŝƐƉƉůŝĐĂƚŝŽŶ͘

/ĨĨƵŶĚĞĚǁŚĞŶǁŽƵůĚǇŽƵƉůĂŶƚŽƐƚĂƌƚŽƉĞƌĂƚŝŽŶ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

tŚǇŝŶƚĞƌĞƐƚĞĚŝŶK͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
KƚŚĞƌŽŵŵĞŶƚƐ͍ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

^ŝŐŶĂƚƵƌĞŽĨƉƉůŝĐĂŶƚ͗ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺĂƚĞ͗ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

;tĞǁŝůůĐŽŶƚĂĐƚǇŽƵŝĨŶĞĞĚŵŽƌĞŝŶĨŽƌŵĂƚŝŽŶͿ;ŝĨĂƉƉƌŽǀĞĚ͕ǁĞǁŝůůƚŚĞŶŶĞĞĚǇŽƵƌƚĂǆ/͘͘ηͿ



&ŝŐ͘ϰ͘WƌĞͲǁĂƌĚƉƉůŝĐĂƚŝŽŶĨŽƌĂŶK'ƌŽǁͲKƵƚ&ĂƌŵŽƌ^ĞĞĚEƵƌƐĞƌǇ͘

ϭϱ


DRAFT - FOR PUBLIC COMMENT

>^'ĚƵĐĂƚŝŽŶ͕KƵƚƌĞĂĐŚĂŶĚĚǀŝƐŽƌǇ^ƵƉƉŽƌƚ
o KŽŽƌĚŝŶĂƚŽƌʹdŚŝƐƉŽƐŝƚŝŽŶŝƐĂŶĞƐƐĞŶƚŝĂůƉĂƌƚŽĨĂ>^'ĞĨĨŽƌƚ͘dŚĞƉĞƌƐŽŶŚŝƌĞĚǁŝůů
ďĞƚŚĞƉƌŝŶĐŝƉĂůĞǆƚĞŶƐŝŽŶͲƚǇƉĞůŝĂŝƐŽŶǁŝƚŚƚŚĞKŽǇƐƚĞƌŵĞŶƚŽŚĞůƉĨĂĐŝůŝƚĂƚĞƚŚĞŝƌ
ĞĨĨŽƌƚƐƚŽĚĞǀĞůŽƉĂƐƵĐĐĞƐƐĨƵůďƵƐŝŶĞƐƐ͘dŚŝƐŝŶĚŝǀŝĚƵĂůǁŝůůďĞƚŚĞƌĞƚŽĂƐƐŝƐƚKďƵƐŝŶĞƐƐ
ǁŝƚŚŬŶŽǁůĞĚŐĞŽŶƐƵĐŚƚĂƐŬƐĂƐƐĞƚƚŝŶŐĞǇĞĚŽǇƐƚĞƌůĂƌǀĂĞ͖ŚĞůƉŝŶĐŽŽƌĚŝŶĂƚŝŶŐƚŚĞďĞƐƚ
ƚǇƉĞƐŽĨĐĂŐĞƐĂŶĚŐƌŽǁͲŽƵƚŵĞƚŚŽĚƐ͖ŚĞůƉƚŚĞŵůĞĂƌŶŚŽǁƚŽŬĞĞƉƉƌŽƉĞƌŝŶǀĞŶƚŽƌǇŽĨ
ƐƵƉƉůŝĞƐ͖ŚĞůƉƚŚĞŵďĂůĂŶĐĞƉƌŝŽƌŝƚŝĞƐďĞƚǁĞĞŶƚŚĞĚŝĨĨĞƌĞŶƚĨĂƌŵƐƉƌŽĚƵĐƚŝŽŶŶĞĞĚƐ͖
ŝŵƉĂƌƚŝŶĨŽƌŵĂƚŝŽŶŽŶŚŽǁŬĞĞƉďƌŽŽĚƐƚŽĐŬŚĞĂůƚŚǇĂŶĚƌĞĂĚǇĨŽƌƐƉĂǁŶŝŶŐ͖ƉĂƌƚŝĐŝƉĂƚĞŝŶ
ƉůĂŶŶŝŶŐŵĞĞƚŝŶŐƐǁŝƚŚƚŚĞĨŝĞůĚDĂƌŝŶĞǆƚĞŶƐŝŽŶWĞƌƐŽŶŶĞů;DWͿ͖ĚĞǀĞůŽƉĂŶĚůĞĂĚ
ƚƌĂŝŶŝŶŐǁŽƌŬƐŚŽƉƐĂŶĚŝŶĨŽƌŵĂƚŝŽŶĂůŵĞĞƚŝŶŐĨŽƌDWƐ͕KŽǇƐƚĞƌŵĞŶ͕ĂŶĚƚƌĂĚŝƚŝŽŶĂů
ŽǇƐƚĞƌŵĞŶƉŽƚĞŶƚŝĂůůǇŝŶƚĞƌĞƐƚĞĚŝŶKĨĂƌŵŝŶŐ͖ĂŶĚŬĞĞƉĐƵƌƌĞŶƚǁŝƚŚƐƚĂŶĚĂƌĚŽƉĞƌĂƚŝŶŐ
ƉƌŽĐĞĚƵƌĞƐŝŶƚŚĞŶĂƚŝŽŶǁŝĚĞŝŶĚƵƐƚƌǇ͘dŚĞŽŽƌĚŝŶĂƚŽƌǁŝůůŶŽƚďĞŚŝƌĞĚƵŶƚŝůŵŝĚͲĨŝƌƐƚ
ǇĞĂƌ͘
x
>ŝĂŝƐŽŶǁŝƚŚ>^',ĂƚĐŚĞƌǇʹƐƐŝƐƚŝŶŐƚŚĞKŽŽƌĚŝŶĂƚŽƌǁŝůůďĞDƌ͘tŽŽĚ
KŐĞůƐďǇ͘Dƌ͘KŐĞůƐďǇŝƐƚŚĞ&ĂƌŵDĂŶĂŐĞƌĨŽƌƚŚĞ>^',ĂƚĐŚĞƌǇůŽĐĂƚĞĚŽŶ'ƌĂŶĚ
/ƐůĞ͘
x
ZĞŵŽƚĞ^ĞƚƚŝŶŐDĞƚŚŽĚŽůŽŐǇdƌĂŝŶŝŶŐǁŝƚŚdƌĂĚŝƚŝŽŶĂůKǇƐƚĞƌ,ĂƌǀĞƐƚĞƌƐʹƚŚĞ
ŝŶĚŝǀŝĚƵĂůǁĞŚŝƌĞǁŝůůďĞĂǀĂŝůĂďůĞƚŽĂƐƐŝƐƚƚŚĞ>^',ĂƚĐŚĞƌǇƉĞƌƐŽŶŶĞůǁŝƚŚƚŚŝƐ
ŝŵƉŽƌƚĂŶƚǁŽƌŬ͘

o ƵůƚƵƌĞDĞƚŚŽĚŽůŽŐŝĞƐǁĂƌĞŶĞƐƐʹƌ͘ƌŝĂŶĂůůĂŵŝƐ>^'͛ƐŽǇƐƚĞƌƐƉĞĐŝĂůŝƐƚĂŶĚŚĂƚĐŚĞƌǇ
ĚŝƌĞĐƚŽƌĂŶĚŚĂƐĞǆƉĞƌƚŝƐĞŝŶƚŚĞůĂƚĞƐƚKĐƵůƚƵƌĞƉƌĂĐƚŝĐĞƐ͘ƵůƚƵƌĞŵĞƚŚŽĚŽůŽŐŝĞƐĂĐƌŽƐƐ
ƚŚĞŶŽƌƚŚĞƌŶ'ƵůĨŽĨDĞǆŝĐŽĂƌĞĂůƐŽĂƉƉůŝĐĂďůĞŝŶ>ŽƵŝƐŝĂŶĂ͕ĂŶĚƌ͘ĂůůĂŵŚĂƐĂĐĐĞƐƐƚŽ
ƚŚŽƐĞƌĞƐŽƵƌĐĞƐ͘ĚĚŝƚŝŽŶĂůůǇ͕/ŶĨŽƌŵĂƚŝŽŶƚŚƌŽƵŐŚĨĂĐƚƐƐŚĞĞƚƐĂŶĚƐŚŽƌƚǀŝĚĞŽƐĐĂŶĂůƐŽ
ďĞĨŽƵŶĚŽŶƚŚĞ>^'͕>&&͕ĂŶĚ>t&ǁĞďƐŝƚĞƐ͘&ŽƌĞǆĂŵƉůĞ͕>^'ŚĂƐĂǀĂŝůĂďůĞŽŶŝƚƐKǇƐƚĞƌ
,ĂƚĐŚĞƌǇǁĞďƐŝƚĞǀŝĚĞŽƐƐƵĐŚĂƐ͞ĚǀĂŶĐĞƐŝŶ^ŚĞůůĨŝƐŚ,ĂƚĐŚĞƌǇdĞĐŚŶŽůŽŐǇĂŶĚZĞǀŝĞǁŽĨ
KƉĞƌĂƚŝŽŶĂůĂŶĚDĂŝŶƚĞŶĂŶĐĞ'ƵŝĚĞůŝŶĞƐ͕͟͞ŽƚƚůĞEƵƌƐĞƌŝĞƐĨŽƌKǇƐƚĞƌƐ͕͟͞ƵŝůĚĂƌƵŵ
KǇƐƚĞƌEƵƌƐĞƌǇ^ŝůŽ͕͟ĂŶĚ͞KƉĞƌĂƚŝŶŐĂŶKǇƐƚĞƌEƵƌƐĞƌǇ͘͟dŚĞEKEĂƚŝŽŶĂů^ĞĂ'ƌĂŶƚ
KĨĨŝĐĞĂůƐŽŚĂƐŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞŽŶƚŚĞŝƌǁĞďƐŝƚĞ͕ǁŚŝĐŚĐĂŶďĞǀŝĞǁĞĚĂƚ
;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƐĞĂŐƌĂŶƚ͘ŶŽĂĂ͘ŐŽǀͬKƵƌͲtŽƌŬͬƋƵĂĐƵůƚƵƌĞͿ͘>^'ĂůƐŽƉůĂŶƐƚŽǁŽƌŬǁŝƚŚĂ
ĐŽŶƚƌĂĐƚĞĚǀĞŶĚŽƌƚŽĐƌĞĂƚĞĂƐĞƌŝĞƐŽĨϯƚƌĂŝŶŝŶŐǀŝĚĞŽƐŽŶƚŚĞKƉƌŽĐĞƐƐ͕ǁŚŝĐŚǁŝůůďĞ
ĐŽŵƉůĞƚĞĚŝŶƚŚĞĨŝƌƐƚϮǇĞĂƌƐ͘dŚĞƐĞǀŝĚĞŽƐĂƌĞĞƐƚŝŵĂƚĞĚƚŽďĞϭϬͲϮϬŵŝŶƵƚĞƐĞĂĐŚ͘
ĚĚŝƚŝŽŶĂůůǇ͕ǁŽƌŬƐŚŽƉƐǁŝůůďĞƉƌŽǀŝĚĞĚ͘

o >ĞŐĂů/ƐƐƵĞƐǁĂƌĞŶĞƐƐʹƚŚĞ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚ>ĞŐĂůƚĞĂŵǁŝůůĂƐƐŝƐƚŝŶKĂƉƉůŝĐĂƚŝŽŶ
ƚƌĂŝŶŝŶŐƚŚƌŽƵŐŚƐĞŵŝŶĂƌƐ͕ǁŽƌŬƐŚŽƉƐ͕ǀŝĚĞŽƐ͕ĂŶĚĨĂĐƚƐŚĞĞƚƐ͖ůĞŐĂůŝŶĨŽƌŵĂƚŝŽŶĐŽŶĐĞƌŶŝŶŐ
ůŝĂďŝůŝƚǇůĂǁƐĂŶĚŝŵƉůŝĐĂƚŝŽŶƐĨŽƌĂŶKĨŝƐŚĞƌ͖ĂŶĚůĞŐĂůŝŶĨŽƌŵĂƚŝŽŶĐŽŶĐĞƌŶŝŶŐŚĂďŝƚĂƚ
ĂŶĚĞŶǀŝƌŽŶŵĞŶƚĂůƌĞŐƵůĂƚŝŽŶƐ͘>^'ůĞŐĂůǁŝůůŚĞůƉƚŽĚĞǀĞůŽƉǁŚŝƚĞďŽĂƌĚǀŝĚĞŽƐǁŝƚŚ
ŝŶĨŽƌŵĂƚŝŽŶŐƌĂƉŚŝĐƐ͕ŝŶĐůƵĚŝŶŐǀŝƐƵĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨĚĂƚĂ͕ƐƚĂƚŝĐƉŚŽƚŽŐƌĂƉŚƐ͕ĂŶĚ
ĚƌĂǁŝŶŐƐƚŽŝŵƉĂƌƚƚƌĂŝŶŝŶŐŽŶƐƉĞĐŝĨŝĐůĞŐĂůƚĂƐŬƐ͘
ϭϲ


DRAFT - FOR PUBLIC COMMENT
o &ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚ^ƵŵŵŝƚϮϬϮϮʹdŚĞ^ƵŵŵŝƚŝƐĂƐƵĐĐĞƐƐĨƵůďŝĞŶŶŝĂůĞǀĞŶƚŚĞůĚĂƚƚŚĞ
WŽŶĐŚĂƌƚƌĂŝŶĞŶƚĞƌŝŶDĞƚĂŝƌŝĞ͕>Ă͘/ƚŝƐĂĐŽůůĂďŽƌĂƚŝǀĞĞĨĨŽƌƚďǇ>^'͕>t&͕>^hŐ͕ĂŶĚ
ǁŝƚŚƐƉŽŶƐŽƌƐƐƵĐŚĂƐƚŚĞ>ŽƵŝƐŝĂŶĂKǇƐƚĞƌdĂƐŬ&ŽƌĐĞ͕>ŽƵŝƐŝĂŶĂ^ŚƌŝŵƉdĂƐŬ&ŽƌĐĞ͕ĂŶĚƚŚĞ
>ŽƵŝƐŝĂŶĂƌĂďdĂƐŬ&ŽƌĐĞ͕ĂŵŽŶŐŽƚŚĞƌƐ͘dŚĞ^ƵŵŵŝƚďƌŝŶŐƐƚŽŐĞƚŚĞƌĐŽŵŵĞƌĐŝĂůĨŝƐŚĞƌƐ͕
ƌĞƐĞĂƌĐŚĞƌƐ͕ĂŐĞŶĐǇƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐǁŝƚŚƚŚĞůĂƚĞƐƚƐĐŝĞŶƚŝĨŝĐĂŶĚƌĞŐƵůĂƚŽƌǇŝŶĨŽƌŵĂƚŝŽŶ͕
ƚŚĞŐĞŶĞƌĂůƉƵďůŝĐ͕ĂŶĚǀĞŶĚŽƌƐĂŶĚŽƚŚĞƌƐǁŝƚŚĚĞŵŽŶƐƚƌĂƚŝŽŶƐŽŶŝŶŶŽǀĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞ
ĨŝƐŚŝŶŐŝŶĚƵƐƚƌŝĞƐƚŚĂƚĂƌĞƌĞůĂƚŝǀĞƚŽ>ŽƵŝƐŝĂŶĂ͘/ŶƚŚĞƉĂƐƚ͕KŚĂƐďĞĞŶŚŝŐŚůŝŐŚƚĞĚĂƚ
^ƵŵŵŝƚƐ͕ĂŶĚŝƚŝƐƉƌŽƉŽƐĞĚƚŽďĞĂĐĞŶƚƌĂůƚŚĞŵĞĂƚƚŚĞϮϬϮϮ^Ƶŵŵŝƚ͘dŚĞ^ƵŵŵŝƚŝƐĨƌĞĞ
ŽĨĐŚĂƌŐĞƚŽĂƚƚĞŶĚĞĞƐǁŝƚŚĂůƵŶĐŚƉƌŽǀŝĚĞĚ͘

o ƵƐŝŶĞƐƐĂŶĚDĂƌŬĞƚŝŶŐǁĂƌĞŶĞƐƐʹƐĂŵƉůĞďƵƐŝŶĞƐƐƉƌŽĨŽƌŵĂĨŽƌĂŶKĨĂƌŵǁŝůůďĞ
ĚĞǀĞůŽƉĂŶĚƵƐĞĚĨŽƌƚƌĂŝŶŝŶŐĂŶĚƌĞĨĞƌĞŶĐĞŵĂƚĞƌŝĂůƐ͘ƌĞĂƚŝŽŶŽĨĂƚƌĂŝŶŝŶŐŵŽĚƵůĞŽŶ
ĂƐƉĞĐƚƐŽĨďƵƐŝŶĞƐƐĂŶĚŵĂƌŬĞƚŝŶŐĨŽƌďŽƵƚŝƋƵĞƐƉĞĐŝĂůƚǇĨŽŽĚƉƌŽĚƵĐƚƐƐƵĐŚĂƐKŽǇƐƚĞƌƐ
ǁŝůůďĞĐŽŵƉůĞƚĞĚĂŶĚŵĂĚĞĂǀĂŝůĂďůĞƚŚƌŽƵŐŚƚŚŝƐŝŶŝƚŝĂƚŝǀĞ͘DĂƚĞƌŝĂůƐǁŝůůďĞĚĞǀĞůŽƉĞĚ
ǁŝƚŚŽŶĞͲŽŶͲŽŶĞĐŽŶƐƵůƚŝŶŐƐĞƌǀŝĐĞƐĂǀĂŝůĂďůĞƚŽĂǁĂƌĚĞĚĐŽŶƚƌĂĐƚŽƌƐ͘ůůŵĂƚĞƌŝĂůƐ
ĚĞǀĞůŽƉĞĚǁŝůůĂůƐŽďĞŵĂĚĞĂǀĂŝůĂďůĞƚŽƚŚĞŐĞŶĞƌĂůƉƵďůŝĐ͕ĂŶĚǁŽƌŬƐŚŽƉƐǁŝůůďĞ
ƉƌŽǀŝĚĞĚ͘

o KǇƐƚĞƌŵĂŶǁĂƌĞŶĞƐƐŽĨWƌŽĚƵĐƚYƵĂůŝƚǇͲ>^'ƚŚƌŽƵŐŚƚŚĞ>ŝƌĞĐƚ^ĞĂĨŽŽĚ;>^ͿĂŶĚ
;>&&ͿƉƌŽŐƌĂŵƐĨŽƌŵĂŶǇǇĞĂƌƐŚĂǀĞǁŽƌŬĞĚƚŽĐƌĞĂƚĞĂǀĂƌŝĞƚǇŽĨƐĞĂĨŽŽĚďƌĂŶĚƐĨŽƌ
ĐŽŵŵĞƌĐŝĂůĨŝƐŚĞƌŵĞŶǁŚŽǁŝƐŚƚŽĚŝĨĨĞƌĞŶƚŝĂƚĞƚŚĞŝƌƉƌŽĚƵĐƚƐĨƌŽŵďĂƐŝĐĐŽŵŵŽĚŝƚǇ
ƐĞĂĨŽŽĚƉƌŽĚƵĐƚƐ͕ĂŶĚƚŚĞƌĞďǇĐŽŵŵĂŶĚŝŶŐĂŚŝŐŚĞƌƉƌŝĐĞƉŽŝŶƚ͘>^'͕ǁŽƌŬŝŶŐǁŝƚŚĂ
ĐŽŶƚƌĂĐƚĞĚǀĞŶĚŽƌǁŝůůĐƌĞĂƚĞƉƌŽĚƵĐƚďƌĂŶĚŝŶŐĨŽƌƚŚĞKƉƌĞŵŝƵŵƉƌŽĚƵĐƚŽǇƐƚĞƌ͘dŚŝƐ
ďƌĂŶĚŝŶŐǁŝůůďĞƵƐĞĚƚŽĚŝĨĨĞƌĞŶƚŝĂƚĞƚŚŝƐƚǇƉĞŽĨŽǇƐƚĞƌƉƌŽĚƵĐƚĨƌŽŵŽƚŚĞƌĐŽŵŵŽĚŝƚǇ
ŽǇƐƚĞƌƉƌŽĚƵĐƚƐ͘ĚĚŝƚŝŽŶĂůůǇ͕ǁŽƌŬƐŚŽƉƐǁŝůůďĞƉƌŽǀŝĚĞĚ͘

o ŽŶƐƵŵĞƌǁĂƌĞŶĞƐƐŽĨWƌŽĚƵĐƚƐʹ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŽŵŵƵŶŝĐĂƚŝŽŶƐĂŝĚƐǁŚĞŶŶĞĞĚĞĚ
ƚŽƚŚĞ>&&ĂŶĚ>ŝƌĞĐƚ^ĞĂĨŽŽĚƉƌŽŐƌĂŵƐǁŝƚŚƚŚĞŝƌǁĞďƐŝƚĞƉĂŐĞƐƚŚĂƚƐĞƌǀĞĂƐĂƉŽƌƚĂů
ƚŽƚŚĞŽŶůŝŶĞǀŝĚĞŽĐŽŶƚĞŶƚĂŶĚƐƵƉƉůĞŵĞŶƚĂůĞůĞĐƚƌŽŶŝĐŵĂƚĞƌŝĂůƐƚŚĂƚŚĂǀĞďĞĞŶĐƌĞĂƚĞĚ
ĂƐƚƌĂŝŶŝŶŐŵĂƚĞƌŝĂůƐĂŶĚŽƵƚƌĞĂĐŚĨŽƌĐŽŵŵĞƌĐŝĂůĨŝƐŚĞƌƐ͘dŚĞƐĞǁĞďƐŝƚĞƐǁŝůůďĞƵƚŝůŝǌĞĚƚŽ
ŚŽƵƐĞĂŶĚƐŚĂƌĞƚŚĞƐĞŶĞǁŵĂƚĞƌŝĂůƐĐƌĞĂƚĞĚďǇƚŚŝƐŝŶŝƚŝĂƚŝǀĞ͘>^'ǁŝůůĂůƐŽǁŽƌŬǁŝƚŚĂ
ĐŽŶƚƌĂĐƚĞĚǀĞŶĚŽƌƚŽƉƌŽǀŝĚĞǀŝĚĞŽƐĂŶĚŽƚŚĞƌĚŝŐŝƚĂůŵĂƚĞƌŝĂůƐ͘dŚĞŐĞŶĞƌĂƚĞĚĂƌƚǁŽƌŬ
ĐĂŶƚĂŬĞƚŚĞĨŽƌŵŽĨůĂƌŐĞͲĨŽƌŵĂƚƉƌŝŶƚŝŶŐ;ďĂŶŶĞƌƐĂŶĚƐŝŐŶƐͿŽƌĚŝŐŝƚĂůĚĞƐŝŐŶƐĚĞǀĞůŽƉĞĚ
ƚŽƐƵƉƉůĞŵĞŶƚĞǆŝƐƚŝŶŐǁĞďͲďĂƐĞĚĂĐƚŝǀŝƚǇ͕ƚĞŵƉůĞƚƐĨŽƌƉƌĞƐƐĚŽĐƵŵĞŶƚƐ͕ŶĞǁƐůĞƚƚĞƌ
ŚĞĂĚĞƌƐĂŶĚĨĂĐƚƐŚĞĞƚƐĂŶĚŝŶĨŽƌŵĂƚŝŽŶĂůĨůǇĞƌƐ͘

o ǁĞďƉĂŐĞǁŝůůďĞĚĞǀĞůŽƉĞĚĂŶĚŵĂŝŶƚĂŝŶĞĚŽŶƚŚĞ>^&ǁĞďƐŝƚĞ͘/ŶĨŽƌŵĂƚŝŽŶĚĞǀĞůŽƉĞĚ
ǁŝůůďĞĨŽĐƵƐĞĚŽŶ>ŽƵŝƐŝĂŶĂKŶĞĞĚƐĂŶĚǁŝůůŚĂǀĞĂůůƉĞƌƚŝŶĞŶƚŝŶĨŽƌŵĂƚŝŽŶĂŶĚ
ŐƵŝĚĞůŝŶĞƐƚŽĂƉƉůǇĨŽƌĂŐƌĂŶƚ͕ŝŶĨŽƌŵĂƚŝŽŶŽŶĂǁĂƌĚĞĞƐ͕EĂŵĞƐĂŶĚƉŽƐŝƚŝŽŶƐŽĨK
ĚǀŝƐŽƌǇ'ƌŽƵƉĂŶĚ^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞŵĞŵďĞƌƐ͕YΘŝŶĨŽƌŵĂƚŝŽŶ͕ĂŶĚĂďŝůŝƚǇƚŽĂĐĐĞƐƐ
ǁŚŝƚĞďŽĂƌĚŝŶƐƚƌƵĐƚŝŽŶƐ͕ǀŝĚĞŽƐ͕ĂŶĚůŝŶŬƐƚŽŽƚŚĞƌǁĞďƐŝƚĞƐ͘
ϭϳ


DRAFT - FOR PUBLIC COMMENT

^ĞĂ'ƌĂŶƚůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƋƵĂĐƵůƚƵƌĞ;KͿKƵƚƌĞĂĐŚŽŽƌĚŝŶĂƚŽƌ
:ŽďĞƐĐƌŝƉƚŝŽŶ

WŽƐŝƚŝŽŶdŝƚůĞ͗^ĞĂ'ƌĂŶƚKKƵƚƌĞĂĐŚŽŽƌĚŝŶĂƚŽƌ
ZĞƉŽƌƚƐƚŽƉŽƐŝƚŝŽŶ;ĚŝƌĞĐƚƐƵƉĞƌǀŝƐŽƌͿ͗dŚŽŵĂƐ,ǇŵĞů͕>^'ͬ>^hŐDĂƌŝŶĞŐĞŶƚĂŶĚW͘/͘
WĂǇZĂŶŐĞ͗Ψϱϱ͕ϬϬϬͲΨϲϬ͕ϬϬϬƉĞƌǇĞĂƌ
&Ăŝƌ>ĂďŽƌƐƚĂŶĚĂƌĚƐĐƚ;&>^ͿƐƚĂƚƵƐ͗
ůĂƐƐŝĨŝĐĂƚŝŽŶ͗EŽŶͲƚĞŶƵƌĞĚƚƌĂĐŬ͕ϭϮͲŵŽŶƚŚ͕ůŝŵŝƚĞĚƚĞƌŵ͕ŐƌĂŶƚĨƵŶĚĞĚƉŽƐŝƚŝŽŶ
ůŽƐŝŶŐĚĂƚĞ͗:ĂŶƵĂƌǇϭ͕ϮϬϮϮŽƌƵŶƚŝůƐƵŝƚĂďůĞĐĂŶĚŝĚĂƚĞƐĂƌĞŝĚĞŶƚŝĨŝĞĚ͘

:Žď^ƵŵŵĂƌǇ͗
KKƵƚƌĞĂĐŚŽŽƌĚŝŶĂƚŽƌʹdŚĞ^ĞĂ'ƌĂŶƚůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƵůƚƵƌĞ;KͿKƵƚƌĞĂĐŚ
ŽŽƌĚŝŶĂƚŽƌ;ŽŽƌĚŝŶĂƚŽƌͿǁŝůůǁŽƌŬǁŝƚŚŐƌĂŶƚĂǁĂƌĚĞĞƐƐƚĂƚĞͲǁŝĚĞ͘dŚĞĐŽŽƌĚŝŶĂƚŽƌǁŝůůďĞ
ƚŚĞƉƌŝŶĐŝƉůĞĚĂǇͲƚŽͲĚĂǇĐŽŶƚĂĐƚƉĞƌƐŽŶĨŽƌKŐƌĂŶƚĂǁĂƌĚĞĞĨĂƌŵĞƌƐǁŝƚŚŝŶƚŚĞƉƌŽŐƌĂŵĨŽƌ
ĂŶƐǁĞƌƐƚŽƚĞĐŚŶŝĐĂůƋƵĞƐƚŝŽŶƐ͘dŚĞĐŽŽƌĚŝŶĂƚŽƌŵƵƐƚďĞĂďůĞƚŽƵŶĚĞƌƐƚĂŶĚĂŶĚƚƌĂŶƐůĂƚĞ
ƚĞĐŚŶŝĐĂůKƐĐŝĞŶĐĞŝŶƚŽƵŶĚĞƌƐƚĂŶĚĂďůĞůĂŶŐƵĂŐĞĨŽƌĂĚŝǀĞƌƐĞĂƵĚŝĞŶĐĞ͘dŚĞĐŽŽƌĚŝŶĂƚŽƌ
ǁŝůůĐŽŽƌĚŝŶĂƚĞǁŝƚŚǀĂƌŝŽƵƐƉƵďůŝĐĂŐĞŶĐŝĞƐƚŽĚĞǀĞůŽƉKĨĂƌŵƐdŚĞĐŽŽƌĚŝŶĂƚŽƌŵƵƐƚŚĂǀĞ
ĂďŝůŝƚǇƚŽĚĞǀĞůŽƉĂŶĚůĞĂĚƉƵďůŝĐŵĞĞƚŝŶŐƐĂŶĚǁŽƌŬƐŚŽƉƐĨŽƌŝŶĚŝǀŝĚƵĂůƐŝŶƚĞƌĞƐƚĞĚŝŶK͘
dŚĞĐŽŽƌĚŝŶĂƚŽƌǁŝůůďĞŝŶĐŚĂƌŐĞŽĨƐƵƉĞƌǀŝƐŝŶŐƚŚĞƉƌŽŐƌĞƐƐŽĨKŐƌĂŶƚĂǁĂƌĚĞĞƐŝŶ
ĞƐƚĂďůŝƐŚŝŶŐƚŚĞŝƌďƵƐŝŶĞƐƐ͘dŚĞĐŽŽƌĚŝŶĂƚŽƌǁŝůůďĞŝŶĐŚĂƌŐĞŽĨĚĞǀĞůŽƉŝŶŐƋƵĂƌƚĞƌůǇƌĞƉŽƌƚƐƚŽ
>^'ŽŶKŐƌĂŶƚĂǁĂƌĚĞĞƉƌŽŐƌĞƐƐŝŶŵĞĞƚŝŶŐƚŚĞŝƌĐŽŶƚƌĂĐƚƵĂůŽďůŝŐĂƚŝŽŶƐ͘dŚĞĐŽŽƌĚŝŶĂƚŽƌ
ŵƵƐƚŚĂǀĞĂŶĞĚƵĐĂƚŝŽŶĂůďĂĐŬŐƌŽƵŶĚĂŶĚǁŽƌŬŝŶŐĞǆƉĞƌŝĞŶĐĞŝŶĐƵƌƌĞŶƚhŶŝƚĞĚ^ƚĂƚĞƐK
ƉƌĂĐƚŝĐĞƐ͘

:ŽďZĞƐƉŽŶƐŝďŝůŝƚŝĞƐĂŶĚWĞƌĐĞŶƚĨĨŽƌƚ
ZĞƐƉŽŶƐŝďŝůŝƚǇ
^ƵƉĞƌǀŝƐĞĂŶĚĨĂĐŝůŝƚĂƚĞKĂǁĂƌĚĞĞĨĂƌŵĞƌƐǁŝƚŚĚĂǇͲƚŽͲĚĂǇŽƉĞƌĂƚŝŽŶƐŝŶƐĞƚƚŝŶŐƵƉ
ƚŚĞŝƌĨĂƌŵƐ
x ĞƐƚŵĂŶĂŐĞŵĞŶƚƉƌĂĐƚŝĐĞƐĨŽƌƐĞƚƚŝŶŐĂŶĚƌĞĂƌŝŶŐĞǇĞĚŽǇƐƚĞƌůĂƌǀĂĞ
x ĞƐƚŵĂŶĂŐĞŵĞŶƚƉƌĂĐƚŝĐĞƐĨŽƌKŶƵƌƐĞƌŝĞƐĂŶĚŐƌŽǁͲŽƵƚĨĂƌŵƐ
x ĞƐƚƚǇƉĞƐŽĨĨĂƌŵŐĞĂƌƚŽƵƐĞ
x WƌŽƉĞƌŵĂŶĂŐĞŵĞŶƚŽĨŝŶǀĞŶƚŽƌǇ͕ƐƵƉƉůŝĞƐĂŶĚĞƋƵŝƉŵĞŶƚ
x ĂůĂŶĐŝŶŐƉƌŝŽƌŝƚŝĞƐďĞƚǁĞĞŶĨĂƌŵƉƌŽĚƵĐƚŝŽŶŶĞĞĚƐ
x ŶƐǁĞƌŝŶŐƚĞĐŚŶŝĐĂůƋƵĞƐƚŝŽŶƐ
^ƵƉĞƌǀŝƐĞƚŚĞƉƌŽŐƌĞƐƐŽĨKŐƌĂŶƚĂǁĂƌĚĞĞƐŝŶĞƐƚĂďůŝƐŚŝŶŐƚŚĞŝƌďƵƐŝŶĞƐƐ
ŽŽƌĚŝŶĂƚĞŽƵƚƌĞĂĐŚKƐĞŵŝŶĂƌƐĂŶĚǁŽƌŬƐŚŽƉƐ
ŽŽƌĚŝŶĂƚĞƉƌĞƉĂƌŝŶŐƋƵĂƌƚĞƌůǇƌĞƉŽƌƚƐ
ŽŽƌĚŝŶĂƚĞǁŝƚŚǀĂƌŝŽƵƐƉƵďůŝĐĂŐĞŶĐŝĞƐƚŽĚĞǀĞůŽƉKĨĂƌŵƐ
ŽŽƌĚŝŶĂƚĞĚĞǀĞůŽƉŝŶŐĞĚƵĐĂƚŝŽŶĂŶĚŽƵƚƌĞĂĐŚŵĂƚĞƌŝĂůƐĨŽƌKĨĂƌŵĞƌƐ
ŽŽƌĚŝŶĂƚĞǁŝƚŚ/&^ƵďͲǁĂƌĚŽŶƚƌĂĐƚŽƌ͕WĂƌŝƐŚKĨĨŝĐŝĂůƐ͕^ĞůĞĐƚŝŽŶŽŵŵŝƚƚĞĞĂŶĚ
ĚǀŝƐŽƌǇ'ƌŽƵƉ
ƚƚĞŶĚĂŶĚƉƌĞƐĞŶƚƐƚĂƚƵƐƌĞƉŽƌƚƐĂƚKǇƐƚĞƌdĂƐŬ&ŽƌĐĞŵĞĞƚŝŶŐƐĂŶĚKƐƚĂƚĞ
ĐŽŶĨĞƌĞŶĐĞƐĂŶĚŵĞĞƚŝŶŐƐ
WƌŝŶĐŝƉĂů>ŝĂŝƐŽŶǁŝƚŚ>^',ĂƚĐŚĞƌǇƚŽĂƐƐŝƐƚŐƌĂŶƚĂǁĂƌĚĞĞĨĂƌŵĞƌƐĂŶĚƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌ
ĨĂƌŵĞƌƐ


WĞƌĐĞŶƚ
ĨĨŽƌƚ
ϰϬ

ϮϬ
ϭϬ
ϱ
ϱ
ϱ
ϱ
ϱ
ϱ


ϭϴ
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ĚƵĐĂƚŝŽŶͬǆƉĞƌŝĞŶĐĞ;ŵŝŶŝŵƵŵƋƵĂůŝĨŝĐĂƚŝŽŶƐͿĚƵĐĂƚŝŽŶůĞǀĞů͗͘^͘ŽƌĞƋƵŝǀĂůĞŶƚŝŶŽŶĞŽĨƚŚĞ
ĨŽůůŽǁŝŶŐ͗
ϭ͘ ƋƵĂĐƵůƚƵƌĞ
Ϯ͘ &ŝƐŚĞƌŝĞƐ
ϯ͘ DĂƌŝŶĞŝŽůŽŐǇŽƌ^ĐŝĞŶĐĞ
ϰ͘ ŝŽůŽŐǇ
ϱ͘ ŶǀŝƌŽŶŵĞŶƚĂůŽƌŽŶƐĞƌǀĂƚŝŽŶ^ĐŝĞŶĐĞ
zĞĂƌƐŽĨĞǆƉĞƌŝĞŶĐĞ͗ϭͲϮǇĞĂƌƐ;ŝŶĂĚĚŝƚŝŽŶƚŽĚĞŐƌĞĞͿ
^ƉĞĐŝĨŝĐĚĞŐƌĞĞƌĞƋƵŝƌĞĚ͗EŽŶĞ

WƌĞĨĞƌƌĞĚĚƵĐĂƚŝŽŶͬǆƉĞƌŝĞŶĐĞ
ĚƵĐĂƚŝŽŶůĞǀĞů͗D͘^͘ŽƌWŚ͘͘ŽƌĞƋƵŝǀĂůĞŶƚŝŶŽŶĞŽĨƚŚĞĨŝĞůĚƐĚĞƐĐƌŝďĞĚĂďŽǀĞĂŶĚĂƚůĞĂƐƚ
ƚǁŽǇĞĂƌƐŽĨƉƌĂĐƚŝĐĂůĞǆƉĞƌŝĞŶĐĞŝƐƉƌĞĨĞƌƌĞĚ͘^ƚƌŽŶŐŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇƐĐŝĞŶĐĞŝŶƚĞƌƉƌĞƚĂƚŝŽŶ
ƐŬŝůůƐĂƌĞĞƐƐĞŶƚŝĂůĨŽƌƚŚŝƐƉŽƐŝƚŝŽŶ͘ƐƵĐĐĞƐƐĨƵůƚƌĂĐŬƌĞĐŽƌĚŽĨǁŽƌŬŝŶŐǁŝƚŚĚŝǀĞƌƐĞŐƌŽƵƉƐĂŶĚ
ĚĞǀĞůŽƉŝŶŐĂŶĚŝŵƉůĞŵĞŶƚŝŶŐŽƵƚƌĞĂĐŚƉƌŽŐƌĂŵƐŝƐĞƐƐĞŶƚŝĂů͘ĞŵŽŶƐƚƌĂƚĞĚĂďŝůŝƚǇƚŽŝŶƚĞƌĂĐƚ
ǁŝƚŚĐŽĂƐƚĂůĐŽŵŵƵŶŝƚŝĞƐ͕ƌĞƐŽƵƌĐĞŵĂŶĂŐĞƌƐ͕ƐĐŝĞŶƚŝƐƚƐ͕ĐŽĂƐƚĂůŝŶĚƵƐƚƌǇůĞĂĚĞƌƐ͕ƉŽůŝĐǇĂŶĚ
ĚĞĐŝƐŝŽŶͲŵĂŬĞƌƐĂŶĚŽƚŚĞƌƐƚĂŬĞŚŽůĚĞƌƐŝƐƉƌĞĨĞƌƌĞĚ͘

zĞĂƌƐŽĨĞǆƉĞƌŝĞŶĐĞ͗ϮͲϯǇĞĂƌƐ;ƉƌĞĨĞƌƌĞĚďƵƚŶŽƚƌĞƋƵŝƌĞĚŝŶĂĚĚŝƚŝŽŶƚŽĚĞŐƌĞĞͿ

ZĞƋƵŝƌĞĚ>ŝĐĞŶƐĞƐĂŶĚĞƌƚŝĨŝĐĂƚĞƐ͗ǀĂůŝĚĚƌŝǀĞƌ͛ƐůŝĐĞŶƐĞŝƐƌĞƋƵŝƌĞĚ͘
WƌĞĨĞƌƌĞĚ>ŝĐĞŶƐĞƐĂŶĚĞƌƚŝĨŝĐĂƚĞƐ͗ŶͬĂ
:ŽďŽŵƉĞƚĞŶĐŝĞƐ;ƉƌĞĨĞƌƌĞĚƐƉĞĐŝĂůŬŶŽǁůĞĚŐĞ͕ĂďŝůŝƚŝĞƐĂŶĚƐŬŝůůƐͿ
ďŝůŝƚǇƚŽƐǁŝƚĐŚďĞƚǁĞĞŶƚĂƐŬƐ͖ǁŽƌŬĐŽŽƉĞƌĂƚŝǀĞůǇ͖ƉůĂŶ͕ŝŵƉůĞŵĞŶƚĂŶĚĞǀĂůƵĂƚĞĂĚƵůƚ
ĞĚƵĐĂƚŝŽŶ͘

ĞŵŽŶƐƚƌĂƚĞĚĞǆƉĞƌƚŝƐĞŝŶŽŶĞŽƌŵŽƌĞŽĨƚŚĞĨŽůůŽǁŝŶŐŝƐƉƌĞĨĞƌƌĞĚ
x ĚƵůƚĚƵĐĂƚŝŽŶ;ƉƌŽŐƌĂŵĚĞƐŝŐŶ͕ĚĞůŝǀĞƌǇ͕ĂŶĚĞǀĂůƵĂƚŝŽŶͿ
x ^ĐŝĞŶĐĞǁƌŝƚŝŶŐĨŽƌŶŽŶͲƚĞĐŚŶŝĐĂůĂƵĚŝĞŶĐĞƐ
x &ĂĐŝůŝƚĂƚŝŽŶ
x ŽŶĨůŝĐƚDĂŶĂŐĞŵĞŶƚ
x WƵďůŝĐ^ƉĞĂŬŝŶŐ

ĚĚŝƚŝŽŶĂůZĞƋƵŝƌĞĚ:ŽďŽŵƉĞƚĞŶĐŝĞƐ
ͻ ĞŵŽŶƐƚƌĂƚĞĚĐŽŵƉĞƚĞŶĐĞŝŶŝŶŝƚŝĂƚŝŶŐĂŶĚĐŽŵƉůĞƚŝŶŐƉƌŽũĞĐƚƐǁŝƚŚŵŝŶŝŵĂů
ƐƵƉĞƌǀŝƐŝŽŶ
ͻ ĞŵŽŶƐƚƌĂƚĞĚĐŽŵƉĞƚĞŶĐĞŝŶŝŶƚĞƌƉƌĞƚŝŶŐƚĞĐŚŶŝĐĂůŝŶĨŽƌŵĂƚŝŽŶĂŶĚƚƌĂŶƐůĂƚŝŶŐŝƚĨŽƌ
ŶŽŶͲƚĞĐŚŶŝĐĂůĂƵĚŝĞŶĐĞƐ͘
ͻ ǆƉĞƌŝĞŶĐĞŝŶƉƵďůŝĐŽƵƚƌĞĂĐŚͬĞǆƚĞŶƐŝŽŶ
ͻ ŚŝŐŚůĞǀĞůŽĨĂŶĂůǇƚŝĐĂů͕ŽƌŐĂŶŝǌĂƚŝŽŶĂů͕ĂŶĚƉůĂŶŶŝŶŐƐŬŝůůƐ
ͻ ďŝůŝƚǇƚŽǁŽƌŬŝŶĚĞƉĞŶĚĞŶƚůǇĂŶĚĂƐĂƉĂƌƚŽĨĂƚĞĂŵ
ͻ ĨĨĞĐƚŝǀĞŽƌĂůĂŶĚǁƌŝƚƚĞŶĐŽŵŵƵŶŝĐĂƚŝŽŶƐŬŝůůƐ
ͻ ďŝůŝƚǇƚŽŝŶƚĞƌĂĐƚŽďũĞĐƚŝǀĞůǇĂŶĚĞĨĨĞĐƚŝǀĞůǇǁŝƚŚĚŝǀĞƌƐĞĂƵĚŝĞŶĐĞƐ
ͻ &ůƵĞŶĐǇŝŶĐŽŵƉƵƚĞƌĂŶĚĐŽŵŵƵŶŝĐĂƚŝŽŶƐƚĞĐŚŶŽůŽŐǇ
ϭϵ


DRAFT - FOR PUBLIC COMMENT
ͻ tŝůůŝŶŐŶĞƐƐƚŽƚƌĂǀĞů͕ĂŶĚǁŽƌŬŽĐĐĂƐŝŽŶĂůůǇŝŶĞǀĞŶŝŶŐƐĂŶĚǁĞĞŬĞŶĚƐ
ͻ ǆƉĞƌŝĞŶĐĞŝŶŚĂŶĚůŝŶŐƐŵĂůůďŽĂƚƐ

^ƉĞĐŝĂůŽƌWŚǇƐŝĐĂůYƵĂůŝĨŝĐĂƚŝŽŶƐ
ϭ͘ ZĞŐƵůĂƌůǇŝŶǀŽůǀĞƐůŝĨƚŝŶŐ͕ďĞŶĚŝŶŐŽƌŽƚŚĞƌƉŚǇƐŝĐĂůĞǆĞƌƚŝŽŶ͘KĨƚĞŶĞǆƉŽƐĞĚƚŽŽŶĞŽƌ
ŵŽƌĞĞůĞŵĞŶƚƐƐƵĐŚĂƐŚĞĂƚ͕ĐŽůĚ͕ŶŽŝƐĞ͕ĚƵƐƚ͕Ěŝƌƚ͕ĐŚĞŵŝĐĂůƐ͕ĞƚĐ͕͘ǁŝƚŚŽŶĞŽĨƚĞŶƚŽ
ƚŚĞƉŽŝŶƚŽĨďĞŝŶŐŽďũĞĐƚŝŽŶĂďůĞ͘
Ϯ͘ ZŽƵƚŝŶĞĚĞĂĚůŝŶĞƐ͖ƵƐƵĂůůǇƐƵĨĨŝĐŝĞŶƚůĞĂĚƚŝŵĞ͖ǀĂƌŝĂŶĐĞŝŶǁŽƌŬǀŽůƵŵĞƐĞĂƐŽŶĂůĂŶĚ
ƉƌĞĚŝĐƚĂďůĞ͖ƉƌŝŽƌŝƚŝĞƐĐĂŶďĞĂŶƚŝĐŝƉĂƚĞĚ͖ƐŽŵĞŝŶƚĞƌƌƵƉƚŝŽŶƐĂƌĞƉƌĞƐĞŶƚ͖ŝŶǀŽůǀĞƐ
ŽĐĐĂƐŝŽŶĂůĞǆƉŽƐƵƌĞƚŽĚĞŵĂŶĚƐĂŶĚƉƌĞƐƐƵƌĞƐĨƌŽŵƉĞƌƐŽŶƐŽƚŚĞƌƚŚĂŶŝŵŵĞĚŝĂƚĞ
ƐƵƉĞƌǀŝƐŽƌ͘
ϯ͘ :ŽďĨƌĞƋƵĞŶƚůǇƌĞƋƵŝƌĞƐƐƚĂŶĚŝŶŐ͕ǁĂůŬŝŶŐ͕ƌĞĂĐŚŝŶŐ͕ƚĂůŬŝŶŐ͕ŚĞĂƌŝŶŐ͕ŚĂŶĚůŝŶŐŽďũĞĐƚƐ
ǁŝƚŚŚĂŶĚƐ͕ĂŶĚůŝĨƚŝŶŐƵƉƚŽϱϬƉŽƵŶĚƐ͘
ϰ͘ :ŽďŽĐĐĂƐŝŽŶĂůůǇƌĞƋƵŝƌĞƐƐŝƚƚŝŶŐ͕ĐůŝŵďŝŶŐͬďĂůĂŶĐŝŶŐ͕
ƐƚŽŽƉŝŶŐͬŬŶĞĞůŝŶŐͬĐƌŽƵĐŚŝŶŐͬĐƌĂǁůŝŶŐ͕ĂŶĚůŝĨƚŝŶŐ͘
ϱ͘ :ŽďƌĞƋƵŝƌĞƐĂďŝůŝƚǇƚŽƚƌĂǀĞůďǇĂŝƌ͕ĂƵƚŽĂŶĚŽƚŚĞƌŵĞĂŶƐ͘

ƉƉůŝĐĂƚŝŽŶWƌŽĐĞƐƐ
ϭ͘ ŽǀĞƌůĞƚƚĞƌǁŚŝĐŚŝŶĐůƵĚĞƐĂƐĞĐƚŝŽŶĚĞƐĐƌŝƉƚŝŶŐĞǆƉĞƌŝĞŶĐĞƐƌĞůĞǀĂŶƚƚŽŽǇƐƚĞƌ
ĂƋƵĂĐƵůƚƵƌĞǁŝƚŚŝŶƚŚĞhŶŝƚĞĚ^ƚĂƚĞƐ͘
Ϯ͘ ƵƌƌŝĐƵůƵŵsŝƚĂĞ
ϯ͘ ŽůůĞŐĞdƌĂŶƐĐƌŝƉƚƐ
ϰ͘ EĂŵĞƐĂŶĚĐŽŵƉůĞƚĞĐŽŶƚĂĐƚŝŶĨŽƌŵĂƚŝŽŶĨŽƌƚŚƌĞĞƉƌŽĨĞƐƐŝŽŶĂůƌĞĨĞƌĞŶĐĞƐ


ƵĚŐĞƚ
ďƌĞĂŬĚŽǁŶŽĨďƵĚŐĞƚĐĂƚĞŐŽƌŝĞƐŽŶĂŶĂŶŶƵĂůďĂƐŝƐĐĂŶďĞĨŽƵŶĚŝŶ&ŝŐƵƌĞϱďĞůŽǁ͘dŽƚĂů
ŐƌĂŶƚĂŵŽƵŶƚƌĞƋƵĞƐƚĞĚŝƐΨϮ͕ϵϵϵ͕ϰϮϬ͘dŽƉƵƚƚŚĞďƵĚŐĞƚŝŶƚŽƉĞƌƐƉĞĐƚŝǀĞĂƐƚŽĂĚŵŝŶŝƐƚƌĂƚŝǀĞ
ǀĞƌƐƵƐ/ŶĚƵƐƚƌǇĐŽƐƚƐƚŚĞĨŽůůŽǁŝŶŐĂƌĞƐƵŵŵĂƌŝǌĞĚ͗
D/E/^dZd/sK^dсΨϵϴϭ͕ϵϲϬ;ϯϮ͘ϳйŽĨƚŽƚĂůďƵĚŐĞƚͿ





;^ĂůĂƌŝĞƐΘ&ƌŝŶŐĞ͕^ƵďͲǁĂƌĚ͕dƌĂǀĞů͕&ŝĞůĚƋƵŝƉŵĞŶƚΘDĂŝŶƚĞŶĂŶĐĞ͕KĨĨŝĐĞ^ƵƉƉůŝĞƐ͕/ŶĚŝƌĞĐƚŽƐƚƐͿ 








^ĂůĂƌŝĞƐΘ&ƌŝŶŐĞ
с
ϭϵ͘ϴй 








ZĞŵĂŝŶĚĞƌ 
с
ϭϮ͘ϵй 

K/Eh^dZz/Zd^hWWKZdсΨϮ͕Ϭϭϳ͕ϰϲϬ;ϲϳ͘ϯйŽĨƚŽƚĂůďƵĚŐĞƚͿ









;'ƌĂŶƚƐ͕ĚƵĐĂƚŝŽŶΘKƵƚƌĞĂĐŚ͕tŽƌŬƐŚŽƉƐΘ/ŶĚƵƐƚƌǇDĞĞƚŝŶŐƐ͕WƵďůŝĐĂƚŝŽŶƐ͕tĞď^ŝƚĞDĂŝŶƚĞŶĂŶĐĞͿ








K'ƌĂŶƚƐ 
с

















ZĞŵĂŝŶĚĞƌ



с







ϲϬ͘Ϭй
ϳ͘ϯй




ϮϬ
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FIGURE5.BASEProgramandPilotProjectBudget(2021Ǧ2023)
Description

2021

Rate

2022

No.

$

ͳͲǤͲͲ

̈́ͳǡͺͻͲ

2023

No.

$

ͳͲǤͲͲ

̈́ͳǡͺͻͲ

Total

No.

$

$

̈́Ͳ

̈́Ͳ

ͳͲǤͲͲ

̈́ͳǡͺͻͲ

̈́ͷͲǡͲ

SALARIESANDWAGES
PrincipleInvestigators
 ȋ Ȍ



 ȋǦ Ȍ

Ȁ

̈́Ͳ
̈́ͳǡͺͻ

̈́Ͳ

 ȋǦ Ȍ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

ȋǦ Ȍ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

ȋǦ Ȍ

ȋǦ Ȍ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

ȋǦ Ȍ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

ExtensionAssociates





ȋǤ Ȍ

Ȁ

̈́ͶǡͷʹͲ

ͻǤͲͲ

̈́ͶͲǡͺͲ

ǤͲͲ

̈́ʹǡͳʹͲ

ǤͲͲ

̈́ʹǡͳʹͲ

̈́ͻͶǡͻʹͲ

ȋǤ Ȍ

Ȁ

̈́ʹǡͻͺ

ͻǤͲͲ

̈́ʹǡͺͲʹ

ǤͲͲ

̈́ͳǡͺͺ

ǤͲͲ

̈́ͳǡͺͺ

̈́ʹǡͷ͵ͺ

̈́ʹͷ

ʹͲͺǤͲͲ

̈́ͷǡʹͲͲ

ʹͲͺǤͲͲ

̈́ͷǡʹͲͲ

ʹͲͺǤͲͲ

̈́ͷǡʹͲͲ

̈́ͳͷǡͲͲ

̈́ͷǡͲͲͲ

ǤͲͲ

̈́͵ͲǡͲͲͲ

ͳʹǤͲͲ

̈́ͲǡͲͲͲ

ͳʹǤͲͲ

̈́ͲǡͲͲͲ

̈́ͳͷͲǡͲͲͲ

ȋǤ Ȍ


Ȁ


ȀȋȌ

Ȁ

MarineAgentsandSpecialists





ȋ Ȍ

Ȁ

̈́ͷǡͺʹͶ

ͲǤͷͲ

̈́ʹǡͻͳʹ

ͲǤͷͲ

̈́ʹǡͻͳʹ

ͲǤͷͲ

̈́ʹǡͻͳʹ

̈́ͺǡ͵

 ȋ Ȍ

Ȁ

̈́ͷǡͺʹͶ

ͲǤͷͲ

̈́ʹǡͻͳʹ

ͲǤͷͲ

̈́ʹǡͻͳʹ

ͲǤͷͲ

̈́ʹǡͻͳʹ

̈́ͺǡ͵

ȋ Ȍ

Ȁ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

ȋǦȀ Ȍ

Ȁ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

Students



ȋ Ȍ
 ȋ Ȍ

Ȁ

̈́ͳǡͷͲͲ

ǤͲͲ

̈́ͻǡͲͲͲ

Ȁ

̈́ͳͷ

ͷ͵ͲǤͲͲ

̈́ǡͻͷͲ



ͶͶΨ



TotalSalary&Wages

̈́ͳͶʹǡ͵Ͷ

EmployeeFringeBenefits
TOTALSALARY,WAGES&FRINGE

̈́ͷͷǡͳͶ



̈́Ͳ
ͷ͵ͲǤͲͲ

̈́ǡͻͷͲ

ͷ͵ͲǤͲͲ

̈́ͳͶͲǡͺͷʹ


$197,520

̈́ͷͺǡͶ



$199,329

̈́Ͳ

̈́ͻǡͲͲͲ

̈́ǡͻͷͲ

̈́ʹ͵ǡͺͷͲ

̈́ͳͶͲǡͺͷʹ

̈́ͶʹͶǡͲͷͲ

̈́ͷͺǡͶ

̈́ͳʹǡͳʹͺ

$199,329

$596,178

TRAVEL
PrincipleInvestigators&CoǦInvestigators


Ȁ

̈́ͲǤͷ

ͳͲǡͲͲͲǤͲͲ

̈́ͷǡͲͲ

ͳͲͲͲͲǤͲͲ

̈́ͷǡͲͲ

ͳͲͲͲͲǤͲͲ

̈́ͷǡͲͲ

̈́ͳǡͳͲͲ



ȀǤ

̈́ʹͲͲ

ǤͲͲ

̈́ͳǡʹͲͲ

ǤͲͲ

̈́ͳǡʹͲͲ

ǤͲͲ

̈́ͳǡʹͲͲ

̈́͵ǡͲͲ



ȀǤ

ʹͷͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

Ȁ

̈́ͲǤͷ

ͳͲǡͲͲͲǤͲͲ

̈́ͷǡͲͲ

ͳͲͲͲͲǤͲͲ

̈́ͷǡͲͲ



ȀǤ

̈́ʹͲͲ

ǤͲͲ

̈́ͳǡʹͲͲ

ǤͲͲ

̈́ͳǡʹͲͲ



ȀǤ

ʹͷͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

Ȁ

̈́ͲǤͷ

͵ǡͲͲͲǤͲͲ

̈́ͳǡͳͲ

͵ͲͲͲǤͲͲ

̈́ͳǡͳͲ

ȀǤ

̈́ʹͲͲ

͵ǤͲͲ

̈́ͲͲ

͵ǤͲͲ

̈́ͲͲ

Ȁ

̈́ͲǤͷ

͵ǡͲͲͲǤͲͲ

̈́ͳǡͳͲ

͵ͲͲͲǤͲͲ

̈́Ͳ

̈́ͷǡͲͲͲ

̈́ͷǡͲͲ

̈́ͳǡͳͲͲ

ǤͲͲ

̈́ͳǡʹͲͲ

̈́͵ǡͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

̈́ǡͷͲͲ

͵ͲͲͲǤͲͲ

̈́ͳǡͳͲ

̈́ͷǡͳ͵Ͳ

͵ǤͲͲ

̈́ͲͲ

̈́ͳǡͺͲͲ

̈́ͳǡͳͲ

͵ͲͲͲǤͲͲ

̈́ͳǡͳͲ

̈́ͷǡͳ͵Ͳ

ʹǤͲͲ

ExtensionAssociates(5)


ͳͲͲͲͲǤͲͲ

MarineAgentsandSpecialists(4)


GradStudents(Legal)

SubjectMatterExperts(SME)
Ǧ


ȀǤ

̈́ͷͲͲ

ʹǤͲͲ

̈́ͳǡͲͲͲ

ʹǤͲͲ

̈́ͳǡͲͲͲ

̈́ͳǡͲͲͲ

̈́͵ǡͲͲͲ

ȀǤ

̈́ʹǡͷͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

ͳǤͲͲ

̈́ʹǡͷͲͲ

̈́Ͳ

̈́ͷǡͲͲͲ

$26,320

$21,320

$73,960

TOTALTRAVEL

$26,320

SUPPLIES
 Ƭ ȋ̈́ͷǡͲͲͲȌ



̈́ʹͲͲ

ʹͻǤͲͲ

̈́ͷǡͺͲͲ

ͲǤͲͲ

̈́Ͳ

ͲǤͲͲ

̈́Ͳ

̈́ͷǡͺͲͲ

Ƭȋǡ ǡ ǡ ǤȌ

Ȁ

̈́ͲͲ

ͳͷǤͲͲ

̈́ͻǡͲͲͲ

ʹͲǤͲͲ

̈́ͳʹǡͲͲͲ

ͳͷǤͲͲ

̈́ͻǡͲͲͲ

̈́͵ͲǡͲͲͲ



Ȁ

̈́Ͷ

ͷͲǤͲͲ

̈́ʹͲͲ

ʹͷͲǤͲͲ

̈́ͳǡͲͲͲ

ͷͲǤͲͲ

̈́ʹͲͲ

̈́ͳǡͶͲͲ





̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ

̈́ͳǡͷͲͲ

 



̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ
$16,000

ͳǤͲͲ

̈́ͷͲͲ
$14,000

ͳǤͲͲ

̈́ͷͲͲ
$10,200

̈́ͳǡͷͲͲ
$40,200

Ȁ 
Ȁ
Ȁ 
Ȁ

̈́ͳǡͲͲͲ
̈́ͳͲͲ
̈́ͷͲͲ
̈́ͳͲͲ

ʹͲǤͲͲ
ͶͲǤͲͲ
ʹͲǤͲͲ
ͳͷǤͲͲ

̈́ʹͲǡͲͲͲ
̈́ͶǡͲͲͲ
̈́ͳͲǡͲͲͲ
̈́ͳǡͷͲͲ

ʹͺǤͲͲ
ͺͲǤͲͲ
ʹͲǤͲͲ
ͳͷǤͲͲ

̈́ʹͺǡͲͲͲ
̈́ͺǡͲͲͲ
̈́ͳͲǡͲͲͲ
̈́ͳǡͷͲͲ

ͲǤͲͲ
ͳʹǤͲͲ
ͳͷǤͲͲ

̈́Ͳ
̈́ǡͲͲͲ
̈́ǡͲͲͲ
̈́ͳǡͷͲͲ

̈́ͶͺǡͲͲͲ
̈́ͳͺǡͲͲͲ
̈́ʹǡͲͲͲ
̈́ͶǡͷͲͲ

̈́ͳͲͲ

ʹͲǤͲͲ

TOTALSUPPLIES
PROFESSIONALSERVICES

  

 
Ȁ

̈́ʹǡͲͲͲ

ͳͲǤͲͲ

̈́ͳǡͲͲͲ

ͳͲǤͲͲ

̈́ͳǡͲͲͲ

̈́ͶǡͲͲͲ

ǣ 

ȀǤ

̈́ͶͲͲ

ʹǤͲͲ

̈́ͺͲͲ

ͷǤͲͲ

̈́ʹǡͲͲͲ

ʹǤͲͲ

̈́ͺͲͲ

̈́͵ǡͲͲ

 

ȀǤ

ȀǤ

̈́ͶͲͲ

͵ǤͲͲ

̈́ͳǡʹͲͲ

͵ǤͲͲ

̈́ͳǡʹͲͲ

͵ǤͲͲ

̈́ͳǡʹͲͲ

̈́͵ǡͲͲ

  

ȀǤ

̈́ͳǡͲͲͲ

ͺǤͲͲ

̈́ͺǡͲͲͲ

ͳͲǤͲͲ

̈́ͳͲǡͲͲͲ

ͳͲǤͲͲ

̈́ͳͲǡͲͲͲ

̈́ʹͺǡͲͲͲ

TOTALPROFESSIONALSERVICES

$47,500

$61,700

$26,500

$135,700

OTHER/OPERATINGSERVICES&SUBǦAWARD


Ȁ

̈́ͷͲͲ

ͶǤͲͲ

̈́ʹǡͲͲͲ

ͳʹǤͲͲ

̈́ǡͲͲͲ

ͶǤͲͲ

̈́ʹǡͲͲͲ

̈́ͳͲǡͲͲͲ



Ȁ

̈́ͷͲͲ

ͶǤͲͲ

̈́ʹǡͲͲͲ

ͳʹǤͲͲ

̈́ǡͲͲͲ

ͶǤͲͲ

̈́ʹǡͲͲͲ

̈́ͳͲǡͲͲͲ


  

Ȁ
Ȁ

̈́ͳͶ
̈́ͷͲͲ

ͺͲǤͲͲ
͵ǤͲͲ

̈́ͳǡͳʹͲ
̈́ͳǡͷͲͲ

ͺͲǤͲͲ
͵ǤͲͲ

̈́ͳǡͳʹͲ
̈́ͳǡͷͲͲ

ͺͲǤͲͲ
͵ǤͲͲ

̈́ͳǡͳʹͲ
̈́ͳǡͷͲͲ

̈́͵ǡ͵Ͳ
̈́ͶǡͷͲͲ

  

ȀǤ

̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ

ͳǤͲͲ

̈́ͷͲͲ

̈́ͳǡͷͲͲ

Ȁ

ȀǤ

̈́ͷͲ

ͳͲǤͲͲ

̈́ͷͲͲ

ͳͲǤͲͲ

̈́ͷͲͲ

ͳͲǤͲͲ

̈́ͷͲͲ

̈́ͳǡͷͲͲ

 Ǧ 

ȀǤ

̈́ͷͲͲ

ʹǤͲͲ

̈́ͳǡͲͲͲ

ʹǤͲͲ

̈́ͳǡͲͲͲ

ʹǤͲͲ

̈́ͳǡͲͲͲ

̈́͵ǡͲͲͲ

  Ǧ

ȀǤ

̈́͵ͲͲ

ͳͲǤͲͲ

̈́͵ǡͲͲͲ

ͳͲǤͲͲ

̈́͵ǡͲͲͲ

ͳͲǤͲͲ

̈́͵ǡͲͲͲ

̈́ͻǡͲͲͲ

 ǡǡ 

ȀǤ

̈́ͷͲͲ

͵ǤͲͲ

̈́ͳǡͷͲͲ

ͻǤͲͲ

̈́ͶǡͷͲͲ

͵ǤͲͲ

̈́ͳǡͷͲͲ

̈́ǡͷͲͲ

SubǦAwardContract
 ǣ ȋƬ ǡǡƬ  ȌƬ



ȀǤ

͵Ψ

TOTALOTHER/OPERATINGSERVICES

ͳǤͲͲ

̈́ͶͶͷǡͷͲͲ

̈́͵ǡʹͶͲ

̈́ͳǡͷ͵ͶǡͷͲͲ

ͳǤͲͲ

̈́Ͳ

̈́ͳǡͻͺͲǡͲͲͲ

̈́Ͳ

̈́͵ǡʹͶͲ

$461,860

$1,558,620

ͳǤͲͲ

$13,120

$2,033,600

̈́ͶͻǡʹͲͲ
̈́Ͷʹǡ͵ͳͲ
$791,510

̈́ͳǡͺͷͻǡͻͻ
̈́Ͷʹǡ͵ͳͳ
$1,902,280

̈́ʹͲǡͶͻ
̈́͵ͷǡͳͳ
$305,630

̈́ʹǡͺͻǡ͵ͺ
̈́ͳͳͻǡͺʹ
$2,999,420

LSPPBASEPROGRAMTOTALS:
 
 ȋ  ǤƬȌ
TotalBaseProgramCosts

Ψ

ͳ͵Ψ


Ϯϭ



DRAFT - FOR PUBLIC COMMENT

ƵĚŐĞƚEĂƌƌĂƚŝǀĞ
dŚĞĨŽůůŽǁŝŶŐƉƌŽǀŝĚĞƐĂŐĞŶĞƌĂůĚĞƐĐƌŝƉƚŝŽŶĂŶĚƌĂƚŝŽŶĂůĞĨŽƌƚŚĞĐĂƉĂĐŝƚǇ͕ĞĨĨŽƌƚ͕ĞƋƵŝƉŵĞŶƚ͕
ƐƵƉƉůŝĞƐ͕ĂŶĚƐĞƌǀŝĐĞƐƌĞƋƵŝƌĞĚƚŽŝŵƉůĞŵĞŶƚƚŚĞƉƌŽƉŽƐĞĚƉƌŽŐƌĂŵ͘ĚĚŝƚŝŽŶĂůďƵĚŐĞƚ
ƐƉĞĐŝĨŝĐŝƚǇĨŽƌƚŚĞďĂƐĞƉƌŽŐƌĂŵĂŶĚƐƉĞĐŝĨŝĐŝŶŝƚŝĂƚŝǀĞĚĞůŝǀĞƌĂďůĞƐĂƌĞƐŚŽǁŶďĞůŽǁ͘
^>Z/^Et'^
WƌŝŶĐŝƉůĞ/ŶǀĞƐƚŝŐĂƚŽƌ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŚĂƐďĞĞŶĚŝƌĞĐƚůǇŝŶǀŽůǀĞĚŝŶƚŚĞĞĂƌůǇĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞůƚĞƌŶĂƚŝǀĞ
KǇƐƚĞƌƵůƚƵƌĞ;KͿŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂ͘dŚĞƉƌŽŐƌĂŵŝƐŚŝŐŚůǇĞŶŐĂŐĞĚŝŶƚŚŝƐĞĨĨŽƌƚƚŽ
ĞǆƉĂŶĚƚŚĞĨůĞĚŐůŝŶŐŝŶĚƵƐƚƌǇ͘WƌŝŶĐŝƉůĞ/ŶǀĞƐƚŝŐĂƚŽƌdŚŽŵĂƐ,ǇŵĞůĂŶĚĨŝǀĞŽĨƚŚĞŽͲW/͛Ɛ͕ƌ͘
ƌŝĂŶĂůůĂŵ͕ƌ͘:ƵůŝĞ>ŝǀĞůǇ͕ƌ͘ǀĞůǇŶtĂƚƚƐ͕:ŝŵtŝůŬŝŶƐĂŶĚůďĞƌƚ'ĂƵĚĞĂůůŽĨĨĞƌƚŚĞŝƌ
ĞĨĨŽƌƚƐĂŶĚƌĞƋƵĞƐƚŶŽƐĂůĂƌǇƐƵƉƉŽƌƚ͘ĂĐŚƉƌŽǀŝĚĞƚŚĞŝƌŽǁŶĂƌĞĂŽĨĞǆƉĞƌƚŝƐĞĂŶĚǁŝůůŽĨĨĞƌ
ŐƵŝĚĂŶĐĞƚŽƚŚĞƉƌŽŐƌĂŵ͕KWĂƌŬƐĂŶĚĨĂƌŵƐ͘ĂƌůDĞůĂŶĐŽŶ͕ŵĞƌŝƚƵƐKǇƐƚĞƌƐƉĞĐŝĂůŝƐƚŝƐ
ƌĞƋƵĞƐƚŝŶŐϭϬŵŽŶƚŚƐƉĞƌǇĞĂƌŽĨƐĂůĂƌǇƐƵƉƉŽƌƚŝŶƚŚĞĂŵŽƵŶƚŽĨΨϭ͕ϲϴϵͬŵŽŶƚŚĨŽƌĂƚŽƚĂůŽĨ
ΨϱϬ͕ϲϳϬĨŽƌϯǇĞĂƌƐ͘
^ƵƉƉŽƌƚ^ƚĂĨĨ
dŚŝƐŝŶĐůƵĚĞƐĂŶĞǁƉŽƐŝƚŝŽŶʹKŽŽƌĚŝŶĂƚŽƌʹǁŝůůďĞĐƌĞĂƚĞĚĨŽƌƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚŝƐ
ƉƌŽŐƌĂŵ͘dŚŝƐƉŽƐŝƚŝŽŶǁŝůůďĞĂŵĂƐƚĞƌ͛ƐůĞǀĞů͕ŽƌŚŝŐŚĞƌ͕ƉŽƐŝƚŝŽŶǁŝƚŚďĂĐŬŐƌŽƵŶĚĞǆƉĞƌŝĞŶĐĞ
ŝŶK͘dŚĞƐĂůĂƌǇƐƵƉƉŽƌƚĨŽƌƚŚŝƐƉĞƌƐŽŶǁŝůůďĞΨϲϬ͕ϬϬϬͬǇĞĂƌǁŝƚŚĂƐƚĂƌƚĚĂƚĞŽĨϳͬϭͬϮϬϮϭ͘
dŽƚĂůĂŵŽƵŶƚƌĞƋƵĞƐƚĞĚŝƐΨϭϱϬ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘ĚĚŝƚŝŽŶĂůůǇ͕ƚǁŽŵĂƌŝŶĞĞǆƚĞŶƐŝŽŶƌĞƐĞĂƌĐŚ
ĂƐƐŽĐŝĂƚĞƐĂƌĞĂůůŽĐĂƚĞĚƚŽƚŚŝƐĞĨĨŽƌƚ͘ŶŶĞƵŐĂƐĂŶĚ>ĞƐůŝĞĂǀŝƐǁŝůůďĞϳϱƉĞƌĐĞŶƚ;ϵ
ŵŽŶƚŚƐͿŝŶǇĞĂƌϭĂŶĚϱϬƉĞƌĐĞŶƚ;ϲŵŽŶƚŚƐͿŝŶǇĞĂƌϮΘϯƐƵƉƉŽƌƚĞĚďǇƚŚŝƐƉƌŽũĞĐƚ͘dŚŝƐƚŽƚĂů
ŝƐΨϭϱϳ͕ϰϱϴ͘ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ƵƉƉŽƌƚŽĨϭͬϮĚĂǇƉĞƌǁĞĞŬ;ϰ,ŽƵƌƐͬǁĞĞŬΛΨϮϱͬ,ŽƵƌͿŝƐ
ƌĞƋƵĞƐƚĞĚĨŽƌĂĐŽƐƚŽĨΨϭϱ͕ϲϬϬ͘^ĞĂ'ƌĂŶƚKǇƐƚĞƌǆƚĞŶƐŝŽŶƐƐŽĐŝĂƚĞtŽŽĚKŐůĞƐďǇǁŝůů
ƉƌŽǀŝĚĞŚŝƐƐƵƉƉŽƌƚƚŽƚŚŝƐĞĨĨŽƌƚĂƚŶŽĐŽƐƚ͘dŽƚĂůƐƵƉƉŽƌƚƐƚĂĨĨĨŽƌϯǇĞĂƌƐŝƐďƵĚŐĞƚĞĚĂƚ
ΨϯϮϯ͕Ϭϱϴ͘
DĂƌŝŶĞŐĞŶƚƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐ
^ĞǀĞƌĂůDĂƌŝŶĞŐĞŶƚƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐǁŝůůƉƌŽǀŝĚĞƚŚĞŝƌĞĨĨŽƌƚƐŽŶƚŚŝƐƉƌŽŐƌĂŵŝŶĐůƵĚŝŶŐ
DĞůŝƐƐĂĂŝŐůĞĂŶĚEŝŬŝWĂĐĞ͕ďŽƚŚ^ĞĂ'ƌĂŶƚ>ĞŐĂůƐƉĞĐŝĂůŝƐƚƐǁŝůůĂƐƐŝƐƚǁŝƚŚƚŚĞƉƌŽŐƌĂŵ
ƉƌŽǀŝĚŝŶŐŐƵŝĚĂŶĐĞĂŶĚŵĂƚĞƌŝĂůĐŽŶƚĞŶƚ͘^ĂůĂƌǇĂƐƐŝƐƚĂŶĐĞŽĨϭͬϮŵŽŶƚŚͬǇĞĂƌĞĨĨŽƌƚĨŽƌĞĂĐŚŝƐ
ŝŶĐůƵĚĞĚŝŶƚŚŝƐďƵĚŐĞƚʹĨŽƌĂƚŽƚĂůƌĞƋƵĞƐƚŽĨΨϭϳ͕ϰϳϮ͘;ΨϮ͕ϵϭϮǆϮƐƉĞĐŝĂůŝƐƚƐǆϯǇĞĂƌƐͿ͘<ĞǀŝŶ
^ĂǀŽŝĞʹDĂƌŝŶĞǆƚĞŶƐŝŽŶŐĞŶƚĨŽƌĂŵĞƌŽŶĂŶĚĂůĐĂƐŝĞƵWĂƌŝƐŚĞƐǁŝůůƉƌŽǀŝĚĞŐƵŝĚĂŶĐĞĂŶĚ
ŽǀĞƌƐŝƚĞŽŶƚŚĞƉŝůŽƚĨĂƌŵƉƌŽũĞĐƚƉƌŽƉŽƐĞĚĨŽƌĂŵĞƌŽŶĂŶĚŝƐƌĞƋƵĞƐƚŝŶŐŶŽƐĂůĂƌǇƐƵƉƉŽƌƚ͘
ĚĚŝƚŝŽŶĂůůǇ͕ZŽǇ<ƌŽŶͲŝƌĞĐƚŽƌŽĨŽŵŵƵŶŝĐĂƚŝŽŶƐĨŽƌ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚǁŝůůĂƐƐŝƐƚƚŚĞ
ƉƌŽŐƌĂŵǁŝƚŚŽƵƚƌĞĂĐŚĞĨĨŽƌƚƐĂŶĚŝƐƌĞƋƵĞƐƚŝŶŐŶŽƐĂůĂƌǇƐƵƉƉŽƌƚ͘
^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ

ϮϮ


DRAFT - FOR PUBLIC COMMENT
ŶĂĚĚŝƚŝŽŶĂůΨϵ͕ϬϬϬŝŶƐĂůĂƌǇŝƐƌĞƋƵĞƐƚĞĚƚŽŽĨĨƐĞƚƉĂƌƚͲƚŝŵĞĞĨĨŽƌƚƐĞǆƉĞŶĚĞĚďǇŽŶĞ
'ƌĂĚƵĂƚĞƐƐŝƐƚĂŶƚ;'ͿƐƵƉƉŽƌƚϱϬйǇĞĂƌϭ͕ĨŽƌĂĐĐŽƵŶƚŝŶŐĂŶĚϭϮŵŽŶƚŚƐƉĂƌƚͲƚŝŵĞĞĨĨŽƌƚĨŽƌ
Ă^ĞĂ'ƌĂŶƚ>ĞŐĂůĂƐƐŽĐŝĂƚĞ;Ψϳ͕ϵϱϬͬǇĞĂƌǆϯͿ͘dŽƚĂůƐƚƵĚĞŶƚƐƵƉƉŽƌƚΨϯϮ͕ϴϱϬ͘
ZĞƉŽƌƚŝŶŐĂŶĚĞŶĞĨŝƚƐ
dŚŝƐKďƵĚŐĞƚǁŝůůďĞƵŶĚĞƌƚŚĞĚŝƌĞĐƚƐƵƉĞƌǀŝƐŝŽŶŽĨdŚŽŵĂƐ,ǇŵĞůǁŚŽĂůƐŽĚŝƌĞĐƚůǇ
ƐƵƉĞƌǀŝƐĞƐϮƐƵƉƉŽƌƚƐƚĂĨĨ͘Dƌ͘,ǇŵĞůǁŝůůǁŽƌŬǁŝƚŚƚŚĞŽͲW/͛ƐƚŽũŽŝŶƚůǇƐƵƉĞƌǀŝƐĞĂŶǇ>^&Ͳ
ƐƉĞĐŝĨŝĐĞĨĨŽƌƚƐĐŽŶĚƵĐƚĞĚďǇDWĂŐĞŶƚƐ͕ƐƉĞĐŝĂůŝƐƚƐ͕ĂŶĚĐŽŽƉĞƌĂƚŽƌƐ͘&ƌŝŶŐĞďĞŶĞĨŝƚƐĨŽƌ
ƌĞŐƵůĂƌĞŵƉůŽǇĞĞƐĂƌĞĐŚĂƌŐĞĚĂƚĂƌĂƚĞŽĨϰϰйŽĨƌĞƋƵĞƐƚĞĚƐĂůĂƌǇĨŽƌĞĂĐŚǇĞĂƌŽĨƚŚĞƉƌŽũĞĐƚ͕
ǁŚŝĐŚŝƐƚŚĞĐƵƌƌĞŶƚ>^hƌĂƚĞ͘
dZs>
DĂŝŶƚĂŝŶŝŶŐĂĐŽĂƐƚͲǁŝĚĞƉƌŽŐƌĂŵƌĞƋƵŝƌĞƐĂƐƵďƐƚĂŶƚŝĂůĂŵŽƵŶƚŽĨƚƌĂǀĞů͘dŚĞKƚĞĂŵ
ƌĞƋƵĞƐƚƐĂƚŽƚĂůŽĨΨϳϯ͕ϵϲϬĨŽƌƚƌĂǀĞůŽǀĞƌϯǇĞĂƌƐ͘dŚŝƐŝŶĐůƵĚĞƐϳϴ͕ϬϬϬŵŝůĞƐ͕ϱϰŽǀĞƌŶŝŐŚƚ
ƐƚĂǇƐĂŶĚĨƵŶĚƐƚŽƐƵƉƉŽƌƚďŽƚŚŝŶΘŽƵƚŽĨƐƚĂƚĞƐƵďũĞĐƚŵĂƚƚĞƌĞǆƉĞƌƚƐĨŽƌƚŚĞ^ƵŵŵŝƚĂŶĚ
ŽƚŚĞƌĞǀĞŶƚƐĂƐǁĞůůĂƐŽƵƚͲŽĨͲƐƚĂƚĞƚƌĂǀĞů;ϱƚƌŝƉƐŽǀĞƌϯǇĞĂƌƐͿďǇW/͛Ɛ͕ŽͲW/͛Ɛ͕ĂŶĚƉƌŽŐƌĂŵ
ĐŽŽƌĚŝŶĂƚŽƌĂƐŶĞĐĞƐƐĂƌǇƚŽƐƵƉƉŽƌƚƚŚĞƉƌŽŐƌĂŵŽďũĞĐƚŝǀĞƐ͘ϯϬ͕ϬϬϬŵŝůĞƐĂƌĞĨŽƌƚŚĞW/ĂŶĚ
ŽͲW/ƐŝŶĐůƵĚŝŶŐĐŽƐƚƐĨŽƌƚŚĞŚĂƵůŝŶŐŽĨƚŚĞ>&&YƵĂůŝƚǇdƌĂŝŶŝŶŐdƌĂŝůĞƌĂŶĚƚŚĞƵƐĞŽĨ
ƉĞƌƐŽŶĂůůǇŽǁŶĞĚďŽĂƚƐ;ŚĂƵůŝŶŐĂŶĚĨƵĞůĨŽƌƚŚĞďŽĂƚƐͿĂƐŶĞĞĚĞĚƚŽǀĂƌŝŽƵƐůŽĐĂƚŝŽŶƐ͘ϭϴ
ŽǀĞƌŶŝŐŚƚƐƚĂǇƐĨŽƌƚŚĞ^Ƶŵŵŝƚ͕ĂŶĚŽƚŚĞƌŽƵƚƌĞĂĐŚĞǀĞŶƚƐĂƌĞĂůůŽĐĂƚĞĚĨŽƌW/ΘŽͲW/Ɛ͘
ĚĚŝƚŝŽŶĂůƉŽƌƚŝŽŶƐǁŝůůďĞƵƐĞĚƚŽĐŽǀĞƌƚƌĂǀĞůĞǆƉĞŶƐĞƐĨŽƌZĞƐĞĂƌĐŚƐƐŽĐŝĂƚĞƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐ
ƚŽĐŽŶĚƵĐƚĂĐƚŝǀŝƚŝĞƐĂĐƌŽƐƐƚŚĞƐƚĂƚĞ͘dŚĞŵŝůĞĂŐĞƌĂƚĞŝƐďĂƐĞĚŽŶƚŚĞΨ͘ϱϳƉĞƌŵŝůĞƌĂƚĞĂŶĚ
ŝŶͲƐƚĂƚĞŽǀĞƌŶŝŐŚƚƌĂƚĞƐŽĨΨϮϬϬƉĞƌĚĂǇĨŽƌƐƐŽĐŝĂƚĞdƌĂǀĞů;EĞǁKƌůĞĂŶƐĂŶĚŽƚŚĞƌƵƌďĂŶ
ůŽĐĂƚŝŽŶƐͿĂŶĚΨϭϱϯƉĞƌĚĂǇĨŽƌZĞƐĞĂƌĐŚĞƌdƌĂǀĞůǁŚŝĐŚǁŝůůďĞůŝŵŝƚĞĚƚŽĐŽĂƐƚĂůĐŽŵŵƵŶŝƚǇ
ůŽĐĂƚŝŽŶƐĂƐĂŶĂŐŐƌĞŐĂƚĞĐŽƐƚĨŽƌƌŽŽŵĂŶĚŵĞĂůƐ͘
Yh/WDEd
EŽƋƵŝƉŵĞŶƚхΨϱ͕ϬϬϬŝƐƌĞƋƵĞƐƚĞĚŝŶƚŚŝƐƉƌŽƉŽƐĂů͘
^hWW>/^EDdZ/>^
ƚŽƚĂůŽĨΨϰϬ͕ϮϬϬŝŶƐƵƉƉůŝĞƐŝƐƌĞƋƵĞƐƚĞĚŽǀĞƌƚŚĞϯǇĞĂƌƐŽĨƚŚŝƐƉƌŽũĞĐƚ͘
KĨĨŝĐĞΘ&ŝĞůĚĞƋƵŝƉŵĞŶƚʹƵŶĚĞƌΨϱ͕ϬϬϬ
dŚĞKƉƌŽŐƌĂŵǁŝůůƵƚŝůŝǌĞ>&&ĂŶĚŽƚŚĞƌ^ĞĂ'ƌĂŶƚͬŐĞŶƚĞƌĞƋƵŝƉŵĞŶƚďƵƚƚŚĞƌĞĂƌĞƐŽŵĞ
ĂĚĚŝƚŝŽŶĂůŶĞĞĚƐƚŽƐƵƉƉŽƌƚƚŚŝƐĞĨĨŽƌƚ͘ƋƵŝƉŵĞŶƚƌĞƋƵĞƐƚĂƌĞŵĂŝŶůǇƚŽƐƚĂŶĚƵƉƚŚĞŶĞǁK
ŽŽƌĚŝŶĂƚŽƌ͛ƐƉŽƐŝƚŝŽŶǁŝƚŚĂĐŽŵƉƵƚĞƌͬůĂƉƚŽƉĂŶĚƉƌŝŶƚĞƌͬƐĐĂŶŶĞƌΛΨϮ͕ϴϬϬ͕Ăz^/ͲzĞůůŽǁ
^ƉƌŝŶŐƐ/ŶƐƚƌƵŵĞŶƚʹǁĂƚĞƌƋƵĂůŝƚǇŵĞƚĞƌ;Ψϯ͕ϬϬϬͿ͘ůůĞƋƵŝƉŵĞŶƚǁŝůůďĞƉƵƌĐŚĂƐĞĚŝŶƚŚĞĨŝƌƐƚ
ǇĞĂƌĂŶĚǁŝůůďĞŽǁŶĞĚĂŶĚŵĂŶĂŐĞĚďǇ^ĞĂ'ƌĂŶƚ͘dŽƚĂůďƵĚŐĞƚĂůůŽĐĂƚĞĚŝƐΨϱ͕ϴϬϬ͘


Ϯϯ
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tŽƌŬƐŚŽƉĂŶĚ>Ăď^ƵƉƉůŝĞƐ
/ƚĞŵƐƐƵĐŚĂƐƐĞĂĨŽŽĚ͕ŝĐĞ͕ƐĂĐŬƐĂŶĚďŽǆĞƐ͕ǀĂĐƵƵŵďĂŐƐ͕ƚĞƐƚŬŝƚƐ͕ĨƵĞů͕ĐůĞĂŶƵƉĐŚĞŵŝĐĂůƐ͕
ďĂƌƌĞůƐ͕ĞƚĐ͘ĂƌĞƌĞƋƵŝƌĞĚƚŽĐŽŶĚƵĐƚƚƌĂŝŶŝŶŐǁŽƌŬƐŚŽƉƐ͕ĐŚĞĨƌŽƵŶĚƚĂďůĞƐĂŶĚ^ƵŵŵŝƚǆƉŽ
ĚŝƐƉůĂǇƐ͘WƌŽĚƵĐƚĨŽƌƚĂƐƚĞƚĞƐƚŝŶŐǁŝůůĂůƐŽďĞƉƌŽǀŝĚĞĚĨŽƌĞǀĞŶƚƐƐƵĐŚĂƐĚĞŵŽŶƐƚƌĂƚŝŽŶƐĂƚ
&ĂƌŵĞƌ͛ƐDĂƌŬĞƚƐ͘ƚŽƚĂůŽĨΨϯϬ͕ϬϬϬŝƐĞƐƚŝŵĂƚĞĚĨŽƌƚŚĞƐĞĞǆƉĞŶƐĞƐ͘
tŽƌŬƐŚŽƉZĞĨƌĞƐŚŵĞŶƚƐ
tĞĂƌĞĂůůŽĐĂƚŝŶŐΨϰƉĞƌƉĞƌƐŽŶĨŽƌǁŽƌŬƐŚŽƉƌĞĨƌĞƐŚŵĞŶƚƐ͘ƚŽƚĂůŽĨϯϱϬƉĞƌƐŽŶƐŽǀĞƌƚŚĞϯͲ
ǇĞĂƌƉĞƌŝŽĚĂƌĞƉůĂŶŶĞĚƚŽĂƚƚĞŶĚƚŚĞǁŽƌŬƐŚŽƉƐĂŶĚĞǀĞŶƚƐĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϰϬϬ͘
^ĂĨĞƚǇ'ĞĂƌ
WĞƌƐŽŶĂůůŝĨĞǀĞƐƚ͕ĨŝƌƐƚĂŝĚŬŝƚ͕ƌĂŝŶŐĞĂƌ͕ŚŝƉǁĂĚĞƌƐĂŶĚŽƚŚĞƌǁĞĂƌĂďůĞƐĂƐŶĞĞĚĞĚƚŽĐŽŶĚƵĐƚ
ĨŝĞůĚƌĞƐĞĂƌĐŚŝŶĐŽĂƐƚĂůŵĂƌƐŚĞƐĂŶĚŽŶŽƉĞŶǁĂƚĞƌŝŶƐƉĞĐƚŝŽŶƐŽĨKĨĂƌŵůŽĐĂƚŝŽŶƐ͘dŚĞƐĞ
ǁŝůůďĞƵƚŝůŝǌĞĚďǇƚŚĞŶĞǁKĐŽŽƌĚŝŶĂƚŽƌĂŶĚŽƚŚĞƌƐƚĂĨĨŵĞŵďĞƌƐĂƐŶĞĞĚĞĚ͘dŽƚĂůďƵĚŐĞƚ
Ψϭ͕ϱϬϬ͘
KĨĨŝĐĞ^ƵƉƉůŝĞƐ
KĨĨŝĐĞƐƵƉƉůŝĞƐŽĨƉĂƉĞƌ͕ƉĞŶƐ͕ŵĂƌŬĞƌƐ͕ƉƌŝŶƚĞƌŝŶŬ͕ƐƚĂƉůĞƌƐ͕ƐĐŝƐƐŽƌƐ͕ĞƚĐ͘ƚŽƐƚĂŶĚͲƵƉƚŚĞ
ŽŽƌĚŝŶĂƚŽƌ͛ƐŽĨĨŝĐĞĂŶĚƉƌŽǀŝĚĞƐƵƉƉůŝĞƐĂƐŶĞĞĚĞĚŽǀĞƌƚŚĞϯͲǇĞĂƌƉƌŽŐƌĂŵ͘dŚĞďƵĚŐĞƚĞĚ
ĂŵŽƵŶƚŝƐΨϱϬϬƉĞƌǇĞĂƌĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϱϬϬŽǀĞƌϯͲǇĞĂƌƐ͘
WZK&^^/KE>^Zs/^KEdZd^
dŽƐƵĐĐĞƐƐĨƵůůǇŝŵƉůĞŵĞŶƚƚŚĞƉƌŽƉŽƐĞĚƉƌŽũĞĐƚǁŝƚŚŝŶƚŚĞĂůůŽĐĂƚĞĚďƵĚŐĞƚĂŶĚƚŝŵĞůŝŶĞ͕ŝƚǁŝůů
ďĞŶĞĐĞƐƐĂƌǇƚŽƵƚŝůŝǌĞĐŽůůĂďŽƌĂƚŽƌƐǁŚŽŚĂǀĞĚĞǀĞůŽƉĞĚĂŶĚƉƌŽĚƵĐĞĚƉƌĞǀŝŽƵƐ>^&ĂŶĚ^ĞĂ
'ƌĂŶƚƉƌŽũĞĐƚĚĞůŝǀĞƌĂďůĞƐ͘dŚĞǇĂƌĞĨƵůůǇĞŶŐĂŐĞĚŝŶƚŚĞƉƌŽĐĞƐƐĂŶĚŚĂǀĞďĞĐŽŵĞĞƐƐĞŶƚŝĂůƚŽ
ƚŚĞƉƌŽŐƌĂŵƐƵĐĐĞƐƐĂŶĚĂďŝůŝƚǇƚŽĂĐŚŝĞǀĞĚĞůŝǀĞƌĂďůĞƐĂŶĚƚŝŵĞůŝŶĞƐ͘
sŝĚĞŽŐƌĂƉŚǇ͕ŝŐŝƚĂůƌƚǁŽƌŬΘ/ŶĨŽŐƌĂƉŚŝĐƐ
ŽŵƉŽƐĞ͕>>ŚĂƐďĞĞŶǁŽƌŬŝŶŐǁŝƚŚƚŚĞ>^&ƉƌŽŐƌĂŵƐŝŶĐĞŝŶĐĞƉƚŝŽŶĂŶĚǁŝůůĐŽŶƚŝŶƵĞƚŽ
ƉƌŽǀŝĚĞǀŝĚĞŽƐĂŶĚŽƚŚĞƌĚŝŐŝƚĂůŵĂƚĞƌŝĂůƐ͘Ψϰϴ͕ϬϬϬŝƐĂůůŽĐĂƚĞĚĨŽƌƚŚĞĐƌĞĂƚŝŽŶŽĨĂƐĞƌŝĞƐŽĨϯ
ƚƌĂŝŶŝŶŐǀŝĚĞŽƐŽŶƚŚĞKƉƌŽĐĞƐƐ;ϭͿ,ŽǁƚŽŐĞƚƐƚĂƌƚĞĚ͗>ŽĐĂƚŝŽŶƐŝƚĞƐĞůĞĐƚŝŽŶΘŐĞĂƌ͕ϮͿ
ƉĞƌŵŝƚƚŝŶŐΘůŝĐĞŶƐŝŶŐƉƌŽĐĞƐƐĂŶĚϯͿKŶŐŽŝŶŐDĂŶĂŐĞŵĞŶƚ͗^ĞĞĚ͕ŐƌŽǁŽƵƚĂŶĚŚĂƌǀĞƐƚŝŶŐ͘
dŚŝƐƐĞƌŝĞƐǁŝůůďĞĂĚĚĞĚƚŽƚŚĞ>&&ůŝďƌĂƌǇŽĨǀŝĚĞŽƐŝŶĐůƵĚŝŶŐƚŚĞŽǇƐƚĞƌƌĞŵŽƚĞƐĞƚƚŝŶŐƉƌŽĐĞƐƐ͘
dŚĞƐĞǀŝĚĞŽƐĂƌĞĞƐƚŝŵĂƚĞĚƚŽďĞϮϬŵŝŶƵƚĞƐĞĂĐŚΛΨϴϬϬͬŵŝŶƵƚĞ͘dŽƚĂůďƵĚŐĞƚĨŽƌƚŚŝƐǀĞŶĚŽƌ
ŝƐΨϰϴ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘
ůĂĐŬďĞƌƌǇWƌŽĚƵĐƚŝŽŶƐ͕>>ŚĂƐďĞĞŶǁŽƌŬŝŶŐǁŝƚŚ^ĞĂ'ƌĂŶƚƚŚƌŽƵŐŚƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ
&ŽƌǁĂƌĚ;>&&ͿƉƌŽŐƌĂŵƐĨŽƌŵĂŶǇǇĞĂƌƐĐƌĞĂƚŝŶŐĂǀĂƌŝĞƚǇŽĨĨĂƐƚĨĂĐƚƐŚĞĞƚƐĂŶĚŽƚŚĞƌƉƌŝŶƚĞĚ
ĂŶĚĚŝŐŝƚĂůŝƚĞŵƐΨϭϴ͕ϬϬϬ;ϭϴϬŚŽƵƌƐΛΨϭϬϬͬŚŽƵƌͿ;zϭͬΨϰ͕ϬϬϬ͕zϮͬΨϴ͕ϬϬϬ͕zϯͬΨϲ͕ϬϬϬͿ
ZĞƋƵĞƐƚĞĚĂƌƚǁŽƌŬĐĂŶƚĂŬĞƚŚĞĨŽƌŵŽĨůĂƌŐĞͲĨŽƌŵĂƚƉƌŝŶƚŝŶŐ;ďĂŶŶĞƌƐĂŶĚƐŝŐŶƐͿŽƌĚŝŐŝƚĂů
ĚĞƐŝŐŶƐĚĞǀĞůŽƉĞĚƚŽƐƵƉƉůĞŵĞŶƚĞǆŝƐƚŝŶŐǁĞďͲďĂƐĞĚĂĐƚŝǀŝƚǇ͕ƚĞŵƉůĞƚƐĨŽƌƉƌĞƐƐĚŽĐƵŵĞŶƚƐ͕
Ϯϰ
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ŶĞǁƐůĞƚƚĞƌŚĞĂĚĞƌƐĂŶĚĨĂĐƚƐŚĞĞƚƐĂŶĚŝŶĨŽƌŵĂƚŝŽŶĂůĨůǇĞƌƐ͘dŚĞƐĞŵĂƚĞƌŝĂůƐǁŝůůďĞƵƐĞĚŝŶ
ǁŽƌŬƐŚŽƉƐĂŶĚĞĚƵĐĂƚŝŽŶĂůŵĞĞƚŝŶŐƐƐƵĐŚĂƐƚŚĞ>&&^ƵŵŵŝƚĂŶĚŽƚŚĞƌĞǀĞŶƚƐ͘WŽƐƐŝďůĞƚŽƉŝĐƐ
ĐŽƵůĚŝŶĐůƵĚĞ͗ϭͿtŚĂƚŝƐĂŶĂƉƉƌŽƉƌŝĂƚĞKƐŝƚĞĐŽǀĞƌŝŶŐ,ĂďŝƚĂƚ͕ŝŽůŽŐŝĐĂů͕ĐŽŶŽŵŝĐ
ǀĂƌŝĂďůĞƐ͕ĂŶĚƐĂůŝŶŝƚǇƌĞƋƵŝƌĞŵĞŶƚƐϮͿtŚĂƚŝƐĂŽĂƐƚĂůhƐĞƉĞƌŵŝƚĂŶĚǁŚǇĚŽǇŽƵŶĞĞĚŽŶĞ
ĨŽƌĂŶKŽƉĞƌĂƚŝŽŶ
,ǇƉŶŽǀŝĚ͕>>ŚĂƐďĞĞŶĂƉƌŽǀŝĚĞƌƚŽ^ĞĂ'ƌĂŶƚĨŽƌƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨǁŚŝƚĞďŽĂƌĚǀŝĚĞŽƐǁŝƚŚ
ŝŶĨŽƌŵĂƚŝŽŶŐƌĂƉŚŝĐƐ͕ŝŶĐůƵĚŝŶŐǀŝƐƵĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨĚĂƚĂ͕ƐƚĂƚŝĐƉŚŽƚŽŐƌĂƉŚƐ͕ĂŶĚĚƌĂǁŝŶŐƐ
ƚŽŝŵƉĂƌƚƚƌĂŝŶŝŶŐŽŶƐƉĞĐŝĨŝĐƚĂƐŬƐ͘dŚŝƐƉƌŽǀŝĚĞƌŚĂƐƉƌŽǀĞŶƚŚĞŝƌĂďŝůŝƚǇƚŽŚĂŶĚůĞƚĞĐŚŶŝĐĂů
ƚƌĂŝŶŝŶŐǀŝĚĞŽƐĂŶĚǁŝůůďĞƵƚŝůŝǌĞĚĨŽƌƚŚŝƐƉƌŽƉŽƐĂů͘ƚŽƚĂůŽĨΨϮϲ͕ϬϬϬŚĂƐďĞĞŶĂůůŽĐĂƚĞĚƚŽ
ƚŚŝƐǀĞŶĚŽƌŽǀĞƌƚŚĞϯͲǇĞĂƌŐƌĂŶƚ;zϭͬΨϭϬ͕ϬϬϬ͕zϮͬΨϭϬ͕ϬϬϬ͕zϯͬΨϲ͕ϬϬϬͿ͘ŽƐƚƐĨŽƌǁŚŝƚĞďŽĂƌĚ
ǀŝĚĞŽƐƌƵŶĂƉƉƌŽǆŝŵĂƚĞůǇΨϲϱϬͲΨϭ͕ϮϬϬͬŵŝŶƵƚĞ͘tĞƉƌŽƉŽƐĞƚŽĐƌĞĂƚĞϰʹϳǀŝĚĞŽƐŽĨϳͲϭϮ
ŵŝŶƵƚĞƐŝŶůĞŶŐƚŚ͘dŚĞĂůůŽĐĂƚĞĚďƵĚŐĞƚŝƐďĂƐĞĚŽŶϰǀŝĚĞŽƐǆϭϬŵŝŶƵƚĞƐǆΨϲϱϬͬŵŝŶƵƚĞ
;zϭͬϯǀŝĚĞŽƐ͕zϮͬϯǀŝĚĞŽƐ͕zϯͬϮǀŝĚĞŽƐͿ͘dŽƉŝĐƐǁŝůůďĞƐĞƚŝŶĞĂƌůǇϮϬϮϭĂŶĚĐŽƵůĚŝŶĐůƵĚĞ͗
WƌĞƉĂƌŝŶŐĨŽƌĂƐƚŽƌŵ͕ƉƌŽƉĞƌƵƐĞŽĨĂƌĞĨƌĂĐƚŽŵĞƚĞƌ͕ǁĂƚĞƌƐĂůŝŶŝƚǇƚĞƐƚŝŶŐΘƌĞĐŽƌĚŝŶŐ͕ƵƐŝŶŐĂ
ŵŝĐƌŽƐĐŽƉĞ͕ďƵƐŝŶĞƐƐƉůĂŶŵŽĚĞůƐ͕ƐƚĞƉƐŝŶƐĞĞĚƉƌŽĚƵĐƚŝŽŶ͘
tĞďƐŝƚĞDĂŶĂŐĞŵĞŶƚ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŽŵŵƵŶŝĐĂƚŝŽŶƐƉƌŽǀŝĚĞƐƚŚĞ>^&͕>&&ĂŶĚ>ŝƌĞĐƚ^ĞĂĨŽŽĚƉƌŽŐƌĂŵƐ
ǁŝƚŚǁĞďƐŝƚĞƉĂŐĞƐƚŚĂƚƐĞƌǀĞĂƐĂƉŽƌƚĂůƐƚŽƚŚĞŽŶůŝŶĞǀŝĚĞŽĐŽŶƚĞŶƚĂŶĚƐƵƉƉůĞŵĞŶƚĂů
ĞůĞĐƚƌŽŶŝĐŵĂƚĞƌŝĂůƐƚŚĂƚŚĂǀĞďĞĞŶĐƌĞĂƚĞĚĂƐƚƌĂŝŶŝŶŐŵĂƚĞƌŝĂůƐĂŶĚŽƵƚƌĞĂĐŚĨŽƌŽŵŵĞƌĐŝĂů
&ŝƐŚĞƌŵĞŶ͘dŚĞƐĞǁĞďƐŝƚĞƐǁŝůůďĞƵƚŝůŝǌĞĚƚŽŚŽƵƐĞĂŶĚƐŚĂƌĞƚŚĞƐĞŶĞǁŵĂƚĞƌŝĂůƐĐƌĞĂƚĞĚďǇ
ƚŚŝƐŝŶŝƚŝĂƚŝǀĞ͘dŚŝƐďƵĚŐĞƚŝƐƚŽĐŽǀĞƌƚŚĞĐŽƐƚŽĨĐŽŶƚŝŶƵĞĚĚĞǀĞůŽƉŵĞŶƚƵƉĚĂƚŝŶŐĂŶĚ
ŵĂŝŶƚĞŶĂŶĐĞĂŶĚĐƵƐƚŽŵŝǌĂƚŝŽŶŽĨƚŚĞƐĞƉĂŐĞƐĂƐƚŚŝƐŝƐƉƌŽǀŝĚĞĚďǇƉƌŽĨĞƐƐŝŽŶĂůǁĞďͲƐĞƌǀŝĐĞƐ
ĐŽŶƚƌĂĐƚŽƌƐ͘tĞĞƐƚŝŵĂƚĞƚŚŝƐĐŽƐƚƚŽďĞΨϭ͕ϱϬϬĨŽƌϯǇĞĂƌƐŽƌĂƚŽƚĂůŽĨΨϰ͕ϱϬϬ͘
WƌŽĨĞƐƐŝŽŶĂůWŚŽƚŽŐƌĂƉŚǇͬ'ƌĂƉŚŝĐƌƚǁŽƌŬ
WƌŽĨĞƐƐŝŽŶĂůƉŚŽƚŽŐƌĂƉŚǇĂŶĚŐƌĂƉŚŝĐĂƌƚǁŽƌŬǁŚŝĐŚŝƐƵƐĞĚĨŽƌǁĞďƐŝƚĞŵĂŝŶƚĞŶĂŶĐĞΘ
ƵƉĚĂƚĞƐĂƐǁĞůůĂƐĨŽƌǁŚŝƚĞďŽĂƌĚǀŝĚĞŽƐ͕ƉƌŝŶƚĞĚĨůǇĞƌƐ͕ĨĂĐƚƐŚĞĞƚƐ͕ŶĞǁƐůĞƚƚĞƌƐ͕ĂŶĚďĂŶŶĞƌƐŝƐ
ďƵĚŐĞƚĞĚĂƚΨϰ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘dŚŝƐǁŽƵůĚŝŶĐůƵĚĞƉŚŽƚŽŐƌĂƉŚǇĂŶĚĂƌƚǁŽƌŬĨŽƌƚŚĞK
KǇƐƚĞƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞϮϬϮϮ>&&^ĞĂĨŽŽĚ^ƵŵŵŝƚĂŶĚǆƉŽ͘dŚĞƐĞƐĞƌǀŝĐĞƐĂƌĞďƵĚŐĞƚĞĚĂƚ
ϰϬŚŽƵƌƐΛΨϭϬϬͬŚŽƵƌ;zϭͬϮϬŚŽƵƌƐ͕zϮͬϭϬŚŽƵƌƐ͕zϯͬϭϬŚŽƵƌƐͿ͘
^ƵďũĞĐƚDĂƚƚĞƌǆƉĞƌƚƐ
ƐŶĞĞĚĞĚ͕ƐƵďũĞĐƚŵĂƚƚĞƌĞǆƉĞƌƚƐ;^DͿĨƌŽŵǁŝƚŚŝŶĂŶĚŽƵƚƐŝĚĞ>ŽƵŝƐŝĂŶĂǁŝůůďĞƌĞĐƌƵŝƚĞĚƚŽ
ĂĚĚƌĞƐƐŐĂƉƐŝŶƚŚĞƚĞĐŚŶŝĐĂůĞǆƉĞƌƚŝƐĞŽĨƚŚĞĂǀĂŝůĂďůĞƉƌŽŐƌĂŵƐƚĂĨĨ͘WƌĞǀŝŽƵƐĞǆƉĞƌŝĞŶĐĞŽĨ
ƚŚĞŝŶǀĞƐƚŝŐĂƚŽƌƐŚĂƐƐŚŽǁŶƚŚĂƚĨĞĞƐĂǀĞƌĂŐŝŶŐΕΨϰϬϬƉĞƌǀŝƐŝƚĂĐƵƐƚŽŵĂƌǇƉƌŽǀŝƐŝŽŶ;ŝŶ
ĂĚĚŝƚŝŽŶƚŽƚƌĂǀĞůĐŽƐƚƐͿĨŽƌŝŶƐƚĂƚĞĂŶĚƌĞŐŝŽŶĂů^DƐ͘ƚŽƚĂůŽĨƚǁŽƐƵĐŚĞǆƉĞƌƚĨĞĞƐĂƌĞ
ďƵĚŐĞƚĞĚĂŶŶƵĂůůǇĨŽƌĂƚŽƚĂůŽĨΨϴϬϬĨŽƌzĞĂƌϭĂŶĚzĞĂƌϯ͘dŚĞďƵĚŐĞƚĨŽƌzĞĂƌϮŝŶĐůƵĚĞƐĨŝǀĞ
ƐƵĐŚĞǆƉĞƌƚƐŝŶĐůƵĚŝŶŐƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞ>&&ϮϬϮϮ^ĞĂĨŽŽĚ^Ƶŵŵŝƚ͘

Ϯϱ
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dƌĂŶƐůĂƚŝŽŶ^ĞƌǀŝĐĞƐ
/ƚŝƐŽĨƚĞŶĐŽŶƐŝĚĞƌĞĚŶĞĐĞƐƐĂƌǇƚŽƉƌŽǀŝĚĞƚƌĂŶƐůĂƚŝŽŶƐĞƌǀŝĐĞƐĂƚŽƵƚƌĞĂĐŚĂŶĚƚƌĂŝŶŝŶŐĞǀĞŶƚƐ
ĂŶĚĨŽƌƉƌŽŐƌĂŵƌĞůĂƚĞĚŵĂƚĞƌŝĂůƐŽƌǀŝĚĞŽƐ͘ƚŽƚĂůŽĨϯƚƌĂŶƐůĂƚŝŽŶƐĞƌǀŝĐĞƐƉĞƌǇĞĂƌĨŽƌϯ
ǇĞĂƌƐŝƐƉƌŽũĞĐƚĞĚĂƚĂĐŽƐƚŽĨΨϰϬϬƉĞƌĞǀĞŶƚ͘ƚŽƚĂůŽĨΨϯ͕ϲϬϬŝƐĂůůŽĐĂƚĞĚƚŽƚŚĞƐĞĞǆƉĞŶƐĞƐ͘
ƵƐŝŶĞƐƐΘŽƵƚƌĞĂĐŚdƌĂŝŶŝŶŐƐĞƌǀŝĐĞƐ
WƌŽĨĞƐƐŝŽŶĂůƐĞƌǀŝĐĞƐĂŐƌĞĞŵĞŶƚƐǁŝůůďĞŝƐƐƵĞĚƚŽƉƌŽǀŝĚĞƌƐƚŽĐƌĞĂƚĞĂƐĂŵƉůĞďƵƐŝŶĞƐƐ
ƉƌŽĨŽƌŵĂĨŽƌĂƐŵĂůů͕ŵĞĚŝƵŵ͕ĂŶĚůĂƌŐĞͲƐĐĂůĞKĨĂƌŵƚŽďĞƵƐĞĚĂƐƚƌĂŝŶŝŶŐĂŶĚƌĞĨĞƌĞŶĐĞ
ŵĂƚĞƌŝĂůƐ͘ƌĞĂƚŝŽŶŽĨĂƚƌĂŝŶŝŶŐŵŽĚƵůĞŽŶĂƐƉĞĐƚƐŽĨďƵƐŝŶĞƐƐĂŶĚŽƵƚƌĞĂĐŚĨŽƌďŽƵƚŝƋƵĞ
ƐƉĞĐŝĂůƚǇĨŽŽĚƉƌŽĚƵĐƚƐƐƵĐŚĂƐKŽǇƐƚĞƌƐǁŝůůďĞĐŽŵƉůĞƚĞĚĂŶĚŵĂĚĞĂǀĂŝůĂďůĞƚŚƌŽƵŐŚƚŚŝƐ
ŝŶŝƚŝĂƚŝǀĞ͘ŶŝŶƚĞŶƐŝǀĞϭŽƌϮĚĂǇ͞ďŽŽƚĐĂŵƉ͟ǁŝƚŚŽŶĞͲŽŶĞĐŽŶƐƵůƚŝŶŐƐĞƌǀŝĐĞƐĂǀĂŝůĂďůĞƚŽ
ƉĂƌƚŝĐŝƉĂƚŝŶŐďƵƐŝŶĞƐƐĞƐ͘ŶƚŝĐŝƉĂƚĞĚĐŽƐƚƐǁŝůůďĞĂŵŽƵŶƚƚŽƐĞƌǀŝĐĞϮϴďƵƐŝŶĞƐƐƉĂƌƚŝĐŝƉĂŶƚƐĂƚ
ĂĐŽƐƚŽĨΨϭ͕ϬϬϬ͘ϬϬͬƉĂƌƚŝĐŝƉĂŶƚĨŽƌĂƚŽƚĂůŽĨΨϮϴ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘
Kd,ZKWZd/E'yWE^^Θ^hͲtZKEdZd
ZŽŽŵĂŶĚƋƵŝƉŵĞŶƚZĞŶƚĂů
KǀĞƌƚŚĞϯͲǇĞĂƌƉƌŽŐƌĂŵƐĞǀĞƌĂůǁŽƌŬƐŚŽƉƐ͕ƌŽƵŶĚƚĂďůĞƐ͕ƚƌĂŝŶŝŶŐ͕ĂŶĚŽƵƚƌĞĂĐŚĞǀĞŶƚƐǁŝůůďĞ
ŚĞůĚ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞKŝŶŝƚŝĂƚŝǀĞǁŝůůƉĂƌƚŶĞƌǁŝƚŚƚŚĞ>&&ϮϬϮϮ^ĞĂĨŽŽĚ^ƵŵŵŝƚƚŽŚĂƌŶĞƐƐ
ƚŚĞƐǇŶĞƌŐǇŽĨŚĂǀŝŶŐĂĐĐĞƐƐƚŽƚŚĞůĂƌŐĞŶƵŵďĞƌƐŽĨĐŽŵŵĞƌĐŝĂůĨŝƐŚĞƌŵĞŶǁŚŽĂƚƚĞŶĚƚŚĞ
ĞǀĞŶƚďǇŚŽƐƚŝŶŐĂŵĞĞƚŝŶŐŽĨKƉĂƌƚŝĐŝƉĂŶƚƐΘƐĞĞĚŚĂƚĐŚĞƌǇƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐ͘dŽ
ĂĐĐŽŵƉůŝƐŚƚŚĞƐĞŽďũĞĐƚŝǀĞƐ͕ĨƵŶĚƐĨŽƌƌŽŽŵƌĞŶƚĂů͕ĞůĞĐƚƌŝĐĂůƵƐĂŐĞĂŶĚƐĞĐƵƌŝƚǇŝƐĂůůŽĐĂƚĞĚĂƚ
ΨϭϬ͕ϬϬϬ;ϯǇĞĂƌƐΛΨϱϬϬǆϰĞǀĞŶƚƐĞĂĐŚŽĨƚŚĞϯǇĞĂƌƐнĂĚĚŝƚŝŽŶĂůzĞĂƌϮ^ƵŵŵŝƚΛΨϰ͕ϬϬϬͿ͘
ƋƵŝƉŵĞŶƚŶĞĞĚƐĨŽƌƚŚĞƐĞĞǀĞŶƚƐŝŶĐůƵĚĞƌĞŶƚĂůŽĨƉƌĞƐĞŶƚĂƚŝŽŶĞůĞĐƚƌŽŶŝĐĞƋƵŝƉŵĞŶƚ;ƵƐĞ͕ƐĞƚ
ƵƉĂŶĚƚĂŬĞĚŽǁŶͿĂŶĚǀŝĚĞŽŐƌĂƉŚǇĞƋƵŝƉŵĞŶƚĂƌĞďƵĚŐĞƚĞĚĂƚΨϭϬ͕ϬϬϬ;ϯǇĞĂƌƐΛΨϱϬϬǆϰ
ĞǀĞŶƚƐŽĨĞĂĐŚŽĨƚŚĞϯǇĞĂƌƐнĂĚĚŝƚŝŽŶĂůzĞĂƌϮ^ƵŵŵŝƚΛΨϰ͕ϬϬϬͿ͘
tŽƌŬƐŚŽƉĂƚĞƌŝŶŐ
WƌŽǀŝƐŝŽŶŽĨŵĞĂůƐĂƚĞǆƚĞŶƐŝŽŶͲƌĞůĂƚĞĚǁŽƌŬƐŚŽƉƐ͕ƚƌĂŝŶŝŶŐƐĂŶĚĚĞŵŽŶƐƚƌĂƚŝŽŶĞǀĞŶƚƐŝƐĂ
ƉƌŽǀĞŶŵĞƚŚŽĚŽĨŝŶĐƌĞĂƐŝŶŐƐƚĂŬĞŚŽůĚĞƌƉĂƌƚŝĐŝƉĂƚŝŽŶ͘/ƚŝƐŽĨƚĞŶŶĞĐĞƐƐĂƌǇƚŽůŽĐĂƚĞůŽĐĂů
ĐŽŵŵƵŶŝƚǇŽƉƚŝŽŶƐĨŽƌƌƵƌĂůĞǀĞŶƚƐ͘ĂƚĞƌŝŶŐƉƌŽǀŝĚĞĚŝŶƐƵƉƉŽƌƚŽĨKƚƌĂŝŶŝŶŐƐĂƌĞĂůůŽĐĂƚĞĚ
ĂƚĂĐŽƐƚŽĨΨϭ͕ϭϮϬͬǇĞĂƌŽƌĂƚŽƚĂůŽĨΨϯ͕ϯϲϬĨŽƌϯǇĞĂƌƐ;ϴϬŵĞĂůƐͬǇĞĂƌсϰĞǀĞŶƚƐΛϮϬ
ƉĂƌƚŝĐŝƉĂŶƚƐͬĞǀĞŶƚƐͿ͘dŚĞƐĞĂŵŽƵŶƚƐĂǀĞƌĂŐĞĐŽƐƚŽĨΨϭϰƉĞƌŵĞĂů͕ǁŚŝĐŚŝƐŝŶŬĞĞƉŝŶŐǁŝƚŚ
>ŽƵŝƐŝĂŶĂ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇƉŽůŝĐǇĨŽƌƐƉĞĐŝĂůŵĞĂůƐ͘
ŽĂƚZĞŶƚĂůͬĂƉƚĂŝŶ^ĞƌǀŝĐĞƐ
KĨĂƌŵƐĂƌĞůŽĐĂƚĞĚŽŶƚŚĞǁĂƚĞƌĂŶĚŵƵƐƚďĞƌĞĂĐŚĞĚďǇďŽĂƚ͘KĐĐĂƐŝŽŶĂůůǇĂďŽĂƚǁŝƚŚĂ
ĐĂƉƚĂŝŶŵƵƐƚďĞƌĞŶƚĞĚƚŽŝŶƐƉĞĐƚĂŶŝŶƐƚĂůůĂƚŝŽŶŽƌƌĞǀŝĞǁƐŝƚĞƐĨŽƌƉŽƚĞŶƚŝĂůůŽĐĂƚŝŽŶƐ͘dŚĞ
ĐŽƐƚƚŽĚŽƚŚŝƐŝƐĞƐƚŝŵĂƚĞĚĂƚΨϱϬϬƉĞƌŽĐĐƵƌƌĞŶĐĞΛϯƚƌŝƉƐƉĞƌǇĞĂƌĨŽƌĂƚŽƚĂůŽĨΨϰ͕ϱϬϬŽǀĞƌ
ƚŚĞϯͲǇĞĂƌƉĞƌŝŽĚ͘
z^/ʹzĞůůŽǁ^ƉƌŝŶŐƐ/ŶƐƚƌƵŵĞŶƚͲǁĂƚĞƌƋƵĂůŝƚǇŵĞƚĞƌƋƵŝƉŵĞŶƚDĂŝŶƚĞŶĂŶĐĞ
Ϯϲ


DRAFT - FOR PUBLIC COMMENT
dŚŝƐƵŶŝƚƌĞƋƵŝƌĞƐĂŶŶƵĂůŵĂŝŶƚĞŶĂŶĐĞŝŶĐůƵĚŝŶŐƚŚĞƌĞƉůĂĐĞŵĞŶƚŽĨĐĂďůĞƐΘƐĞŶƐŽƌƐ͘dŚĞƐĞ
ĐŽƐƚƐĂƌĞĞƐƚŝŵĂƚĞĚĂƚΨϱϬϬƉĞƌǇĞĂƌĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϱϬϬ͘
WŽƐƚĂŐĞͬ^ŚŝƉƉŝŶŐ
ƵĚŐĞƚĨŽƌƉŽƐƚĂŐĞĂŶĚƐŚŝƉƉŝŶŐŝƐĂůůŽĐĂƚĞĚĂƚΨϱϬͬĞĂĐŚΛϭϬŵĂŝůŝŶŐƐͬǇĞĂƌĨŽƌĂƚŽƚĂůŽĨ
Ψϭ͕ϱϬϬŽǀĞƌϯͲǇĞĂƌƐ͘
WƵďůŝĐĂƚŝŽŶƐͬEĞǁƐůĞƚƚĞƌ^ƵďƐĐƌŝƉƚŝŽŶ
ƐĂĚĞůŝǀĞƌĂďůĞŽĨƚŚŝƐƉƌŽŐƌĂŵĂŶĞǁƐůĞƚƚĞƌĨŽƌKŝŶƚĞƌĞƐƚĞĚƉĂƌƚŝĐŝƉĂŶƚƐǁŝůůďĞĐƌĞĂƚĞĚ
ĂŶĚƉƵďůŝƐŚĞĚŽŶĂŶĂƐŶĞĞĚďĂƐŝƐƚŽƵƉĚĂƚĞŽŶĂĐƚŝǀŝƚŝĞƐŽĨƚŚĞƉƌŽŐƌĂŵ͘dŚĞƌĞǁŝůůĂůƐŽďĞ
ŽŶƐƵŵĞƌͬŚĞĨŽƵƚƌĞĂĐŚĂĐƚŝǀŝƚŝĞƐĐƌĞĂƚĞĚƚŚĂƚǁŝůůŝŶĐůƵĚĞŶĞǁƐůĞƚƚĞƌƐ͕ƉƌĞƐƐƌĞůĞĂƐĞƐ͕
ƉƵďůŝĐĂƚŝŽŶƐ͕ƐŽĐŝĂůŵĞĚŝĂ͕ĂŶĚŽƚŚĞƌŽƉƉŽƌƚƵŶŝƚŝĞƐ͘ŶĞǁƐůĞƚƚĞƌƐƵďƐĐƌŝƉƚŝŽŶƐĞƌǀŝĐĞǁŝůůďĞ
ƵƚŝůŝǌĞĚĂƚĂĐŽƐƚŽĨΨϲϬͬŵŽŶƚŚǆϯϲŵŽŶƚŚƐĨŽƌĂƚŽƚĂůŽĨΨϮ͕ϭϲϬ͘dŚĞƌĞŵĂŝŶŝŶŐΨϴϰϬŝƐ
ĂůůŽĐĂƚĞĚƚŽΨϳϬͬƋƵĂƌƚĞƌǆϭϮƋƵĂƌƚĞƌƐƚŽƐƵƉƉŽƌƚƚŚĞŽƵƚƌĞĂĐŚĂĐƚŝǀŝƚŝĞƐĨŽƌƚŚĂƚƋƵĂƌƚĞƌŝŶ
ƐŽĐŝĂůŵĞĚŝĂ͘dŽƚĂůďƵĚŐĞƚĨŽƌϯǇĞĂƌƐŝƐĂůůŽĐĂƚĞĚĂƚΨϯ͕ϬϬϬ͘
K&ĂĐƚ^ŚĞĞƚƐʹƉƌŝŶƚŝŶŐ
ƚŽƚĂůŽĨΨϵ͕ϬϬϬŝƐĂůůŽĐĂƚĞĚƚŽĨĂĐƚƐŚĞĞƚƉƌŝŶƚŝŶŐŽǀĞƌϯǇĞĂƌƐ͘dŚŝƐĂŵŽƵŶƚŝƐĞƋƵĂůůǇ
ĚŝƐƚƌŝďƵƚĞĚĂŶŶƵĂůůǇĨŽƌĂƚŽƚĂůŽĨΨϯ͕ϬϬϬͬƉĞƌǇĞĂƌ;ϭϬƉƌŝŶƚŝŶŐƐΛΨϯϬϬƉĞƌͿ͘
WƌŝŶƚŝŶŐΘWƌŽŵŽƚŝŽŶĂů/ƚĞŵƐ
/ŶǇĞĂƌϮ͕K^ƵŵŵŝƚŵĂƚĞƌŝĂůƐŝŶĐůƵĚŝŶŐďĂŶŶĞƌƐ͕ƉŽƐƚĞƌƐ͕ŚĂŶĚŽƵƚƐ͕ƉƵƐŚĐĂƌĚƐĂŶĚŽƚŚĞƌ
ƉƌŝŶƚŵĂƚĞƌŝĂůƐƌĞƋƵŝƌĞĚĂƌĞďƵĚŐĞƚĞĚĂƚΨϰ͕ϱϬϬ͘ĚĚŝƚŝŽŶĂůůǇ͕ŝŶĨŽƌŵĂƚŝŽŶĂůĨůǇĞƌƐ͕ĐŽƵƌƐĞ
ĐƵƌƌŝĐƵůĂƌͲƌĞůĂƚĞĚŝŶĨŽƌŵĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐƉŽǁĞƌƉŽŝŶƚƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ƚƌĂŝŶŝŶŐŵĂŶƵĂůƐ͕ĂŶĚ
ƐƉƌĞĂĚƐŚĞĞƚƐ͕ǁŝůůďĞƉƌŝŶƚĞĚƉĞƌǇĞĂƌƚŽƐƵƉƉůĞŵĞŶƚƚŚĞKǀŝĚĞŽƚƌĂŝŶŝŶŐŵĂƚĞƌŝĂůƐĂƚĂĐŽƐƚ
ŽĨΨϭ͕ϱϬϬͬǇĞĂƌĨŽƌǇĞĂƌƐϭΘϯ͘dŽƚĂůϯͲǇĞĂƌďƵĚŐĞƚŝƐΨϳ͕ϱϬϬ͘
^ƵďͲĂǁĂƌĚĐŽŶƚƌĂĐƚŽƌͲĞŵŽŶƐƚƌĂƚŝŽŶWƌŽũĞĐƚ&ƵŶĚŝŶŐ
dŚĞĐŽƌĞŽďũĞĐƚŝǀĞŽĨƚŚŝƐŝŶŝƚŝĂƚŝǀĞŝƐƚŽĨĂĐŝůŝƚĂƚĞƚŚĞĞǆƉĂŶƐŝŽŶĂŶĚƐƵĐĐĞƐƐŽĨƚŚĞĨůĞĚŐůŝŶŐ
ůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƵůƚƵƌĞ;KͿŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂ͘dŽƚŚĂƚĞŶĚ͕ǁĞƉƌŽƉŽƐĞƚŽŽĨĨĞƌƵƉƚŽ
Ψϭ͘ϴŵŝůůŝŽŶŝŶĚŝƌĞĐƚĨŝŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞƚŽƐƚĂŶĚƵƉƉŝůŽƚKĨĂĐŝůŝƚŝĞƐŝŶĐůƵĚŝŶŐŶĞǁĂŶĚ
ĞǆŝƐƚŝŶŐ͗ͿƉĂƌŬƐǁŚĞƌĞŝŶĚŝǀŝĚƵĂůĨĂƌŵĞƌƐĐĂŶůŽĐĂƚĞĂŶĚĂĐŚŝĞǀĞĚĞƐŝƌĞĚƐǇŶĞƌŐŝĞƐʹĂŐŽĂůŽĨ
ϯƉĂƌŬƐ;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿͿEƵƌƐĞƌŝĞƐͲϭϬ;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿͬƐĞĞĚŐƌŽǁŽƵƚĨĂƌŵƉƌŽũĞĐƚƐ͕Ϳ
KŐƌŽǁŽƵƚĨĂƌŵƐʹǁŝƚŚĂŐŽĂůϮϬĨĂĐŝůŝƚŝĞƐ;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿĂŶĚͿ,ĂƚĐŚĞƌŝĞƐʹϮĨĂĐŝůŝƚŝĞƐ
;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿ͘tĞĂƌĞƌĞƋƵĞƐƚŝŶŐƚŚĞƐĞĨƵŶĚƐďĞĚŝƐƚƌŝďƵƚĞĚƚŽ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŝŶϮ
ŝŶǀŽŝĐĞƐǁŝƚŚƚŚĞĨŝƌƐƚŝŶǀŽŝĐĞ;Ψϰϰϱ͕ϱϬϬͿƉĂǇĂďůĞĂƚƚŚĞƐƚĂƌƚŽĨƚŚĞĐŽŶƚƌĂĐƚĂŶĚƐĞĐŽŶĚŝŶǀŽŝĐĞ
;Ψϭ͕ϱϯϰ͕ϱϬϬͿƉĂǇĂďůĞ:ĂŶƵĂƌǇϭ͕ϮϬϮϮ͘dŚŝƐǁŝůůĂůůŽǁĨŽƌƐƚƌĞĂŵůŝŶĞĨƵŶĚŝŶŐŽĨƚŚĞƐƵďͲĐŽŶƚƌĂĐƚ
ƉŽƌƚŝŽŶŽĨƚŚŝƐƉƌŽƉŽƐĂů͘
dŽĨĂĐŝůŝƚĂƚĞƚŚŝƐŽďũĞĐƚŝǀĞ͕^ĞĂ'ƌĂŶƚǁŝůůĐƌĞĂƚĞĂ^ƵďͲŽŶƚƌĂĐƚǁŝƚŚƚŚĞ/ďĞƌŝĂ/ŶĚƵƐƚƌŝĂů
ĞǀĞůŽƉŵĞŶƚ&ŽƵŶĚĂƚŝŽŶ;/&Ϳ;ϱϬϭĐϯͿƚŽĂĚŵŝŶŝƐƚĞƌƚŚĞĚŝƐƚƌŝďƵƚŝŽŶŽĨƚŚĞƐĞĨƵŶĚƐĚŝƌĞĐƚůǇƚŽ
ĂƉƉƌŽǀĞĚĞŶƚŝƚŝĞƐĨŽƌĂƉƉƌŽǀĞĚĞǆƉĞŶƐĞƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞĐƌĞĂƚŝŽŶŽĨƚŚĞKWĂƌŬƐĂŶĚ
Ϯϳ
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&ĂƌŵƐ͘ƚŽƚĂůŽĨΨϭ͕ϵϴϬ͕ϬϬϬǁŝůůďĞĂůůŽĐĂƚĞĚŝŶƚŚŝƐƐƵďͲĐŽŶƚƌĂĐƚǁŝƚŚΨϭ͕ϴϬϬ͕ϬϬϬĚĞƐŝŐŶĂƚĞĚ
ƚŽďĞĚŝƐƚƌŝďƵƚĞĚŝŶKŐƌĂŶƚƐĂŶĚ/&ƌĞŝŵďƵƌƐĂďůĞĐŽƐƚƐŽĨƵƉƚŽΨϭϴϬ͕ϬϬϬ;ϭϬйͿŽǀĞƌƚŚĞϯͲ
ǇĞĂƌƚĞƌŵĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞĨĞĞƐ͘
/&ŝƐĂŶĞƐƚĂďůŝƐŚĞĚƉĂƌƚŶĞƌǁŝƚŚ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŝŶĐŽŶĚƵĐƚŝŶŐŽƵƚƌĞĂĐŚĂŶĚĞĚƵĐĂƚŝŽŶƚŽ
ƚŚĞĐŽŵŵĞƌĐŝĂůƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇŚĂǀŝŶŐƉůĂǇĞĚĂŶŝŶƚĞŐƌĂůƉĂƌƚŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞWŽƌƚ
ŽĨĞůĐĂŵďƌĞͬ>ŽƵŝƐŝĂŶĂŝƌĞĐƚ^ĞĂĨŽŽĚŝŶŝƚŝĂƚŝǀĞƐ͘dŚĞǇĂůƐŽƉĂƌƚŶĞƌĞĚŝŶƚŚĞĞĚƵĐĂƚŝŽŶĂů
ƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇǀŝĚĞŽƐĂŶĚƐĞŵŝŶĂƌƐƚŚĂƚƉƌĞĚĂƚĞĚƚŚĞĐƌĞĂƚŝŽŶŽĨƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ
&ŽƌǁĂƌĚ/ŶŝƚŝĂƚŝǀĞ;>&&Ϳ͘dŚĞϱϬϭĐ;ϯͿĞŶƚŝƚǇŝƐƐƚƌƵĐƚƵƌĞĚĂƐĂĐŽŵŵƵŶŝƚǇĨŽƵŶĚĂƚŝŽŶĂŶĚŚĂƐ
ƌĞĐĞŶƚůǇĂĚŵŝŶŝƐƚĞƌĞĚƚŚĞ͞>ĂƵƌĂZĞĐŽǀĞƌǇ&ƵŶĚ͟ǁŚŝĐŚŝƐĂ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚͬ>ŽƵŝƐŝĂŶĂ^ĞĂ
&ŽŽĚ&ƵƚƵƌĞƐ;>^&ͿŝŶŝƚŝĂƚŝǀĞƚŽƌĞĐŽǀĞƌĐŽŵŵĞƌĐŝĂůƐŚƌŝŵƉŝŶŐǀĞƐƐĞůƐƐƵŶŬĚƵƌŝŶŐ,ƵƌƌŝĐĂŶĞ
>ĂƵƌĂ͘
dŚĞǇǁŝůůƉƌŽǀŝĚĞƚŚĞŶĞĐĞƐƐĂƌǇĐŽŶƚƌĂĐƚƐ͕ĂŐƌĞĞŵĞŶƚƐ͕ŝŶƐƵƌĂŶĐĞ͕ĂŶĚƚĂǆĚŽĐƵŵĞŶƚƐƌĞƋƵŝƌĞĚ
ƚŽĂĚŵŝŶŝƐƚĞƌƚŚŝƐƉƌŽŐƌĂŵ͘dŚĞŝƌĐŽƐƚƐǁŝůůŝŶĐůƵĚĞĨŝǆĐŽƐƚƐ͕ĂĚŵŝŶŝƐƚƌĂƚŝǀĞŽǀĞƌŚĞĂĚ͕
ƉĞƌƐŽŶŶĞů͕ŵĂƚĞƌŝĂůƐ͕ĂŶĚďĂƐŝĐƚƌĂǀĞůĐŽƐƚƐƚŽĐŽŶĚƵĐƚƚŚĞƐĞĚƵƚŝĞƐĂŶĚǁŝůůďĞƉĂŝĚƋƵĂƌƚĞƌůǇ
ďĂƐĞĚŽŶŝŶǀŽŝĐŝŶŐ͘
dŚĞĨŽůůŽǁŝŶŐŝƐĂŶŽƵƚůŝŶĞŽĨŚŽǁƚŚĞ^ƵďͲŽŶƚƌĂĐƚŽƌǁŝůůĚŝƐƚƌŝďƵƚĞƚŚĞƉŝůŽƚƉƌŽũĞĐƚĨƵŶĚƐ͗
WŝůŽƚKWĂƌŬƐʹ
dŽŚĞůƉĨĂĐŝůŝƚĂƚĞŝŶƚĞƌĞƐƚĂŶĚĚĞǀĞůŽƉŵĞŶƚŽĨKƐƚĂƚĞͲǁŝĚĞŝŶĐŽĂƐƚĂůƉĂƌŝƐŚĞƐ͕ƚŚĞƌĞŝƐĂ
ŶĞĞĚƚŽŝŶĨŽƌŵĂŶĚĞĚƵĐĂƚĞŽĨĨŝĐŝĂůƐŽŶƚŚĞƉŽƚĞŶƚŝĂůĨŽƌďƵƐŝŶĞƐƐĞŶƚĞƌƉƌŝƐĞĂƌĞĂƐ͕ĂŬĂK
WĂƌŬƐ͕ŵŽĚĞůĞĚŽŶƚŚĞK&ĂƌŵŝŶŝƚŝĂƚĞĚďǇƚŚĞ'ƌĂŶĚ/ƐůĞWŽƌƚŽŵŵŝƐƐŝŽŶŝŶƚŚĞĂƌĂƚĂƌŝĂ
ĞƐƚƵĂƌǇ͘tĞƉƌŽƉŽƐĞƚŽǁŽƌŬǁŝƚŚƚŚĞĂŵĞƌŽŶWĂƌŝƐŚ͕ƚŚĞĂŵĞƌŽŶWŽƌƚŽŵŵŝƐƐŝŽŶ͕ĂŶĚƚŚĞ
KǇƐƚĞƌZĞƐŽƵƌĐĞ'ƌŽƵƉ;KZ'ͿƚŚĂƚŚĂƐĞǆƉƌĞƐƐĞĚŝŶƚĞƌĞƐƚŝŶĚĞǀĞůŽƉŝŶŐĂƉĂƌŬ͘ŝƌĞĐƚ
ĂƐƐŝƐƚĂŶĐĞŽĨƵƉƚŽΨϭϬϬ͕ϬϬϬƉĞƌƉĂƌŬŚĂƐďĞĞŶĞĂƌŵĂƌŬĞĚƚŽĂƐƐŝƐƚǁŝƚŚƐŝƚĞƐĞůĞĐƚŝŽŶ͕
ĞŶŐŝŶĞĞƌŝŶŐ͕ƉĞƌŵŝƚƚŝŶŐ͕ĨĂĐŝůŝƚǇƐĞĐƵƌŝƚǇĂŶĚƉƌŽũĞĐƚĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘tĞǁŝůůƵƐĞƚŚŝƐƉƌŽũĞĐƚƚŽ
ƌĞĂĐŚŽƵƚƚŽŽƚŚĞƌĐŽĂƐƚĂůƉĂƌŝƐŚĞƐ͕ŐŽǀĞƌŶŵĞŶƚĂůĞŶƚŝƚŝĞƐ͕ĂŶĚĐŽĂƐƚĂů
ůĂŶĚŽǁŶĞƌͬŵĂŶĂŐĞŵĞŶƚĐŽŵƉĂŶŝĞƐƚŽŝŶĨŽƌŵĂŶĚǁŽƌŬǁŝƚŚƚŚĞŵŽŶƚŚĞŝƌƉŽƚĞŶƚŝĂůŝŶƚĞƌĞƐƚŝŶ
ĚĞǀĞůŽƉŝŶŐĂŶKƉĂƌŬ͘ďƵĚŐĞƚĨŽƌƵƉƚŽϯƐƵĐŚĨĂĐŝůŝƚŝĞƐ;ŝŶĐůƵĚŝŶŐĚĂŵĂŐĞƌĞĐŽǀĞƌǇΘ
ŝŵƉƌŽǀĞŵĞŶƚƐƚŽĞǆŝƐƚŝŶŐ'ƌĂŶĚ/ƐůĞWĂƌŬͿΛƵƉƚŽΨϭϬϬ͕ϬϬϬĞĂĐŚĚĞǀĞůŽƉŵĞŶƚŝŶĐŽĂƐƚĂů
>ŽƵŝƐŝĂŶĂŝƐŝŶĐůƵĚĞĚŝŶƚŚŝƐƉƌŽƉŽƐĂů͘tĞĨĞĞůƚŚŝƐŝƐĂŶŽƉƚŝŵŝƐƚŝĐŐŽĂůďƵƚƚŚĂƚŝƚŝƐƉƌƵĚĞŶƚƚŽ
ŚĂǀĞĨƵŶĚƐĂůůŽĐĂƚĞĚŝĨWĂƌŝƐŚĞƐŝŶĚŝĐĂƚĞƚŚĞĚĞƐŝƌĞƚŽƉƵƌƐƵĞƚŚĞƐĞĨĂĐŝůŝƚŝĞƐ͘ΨϯϬϬ͕ϬϬϬŚĂƐďĞĞŶ
ĂůůŽĐĂƚĞĚƚŽƚŚŝƐĞĨĨŽƌƚ͘tĞĂŶƚŝĐŝƉĂƚĞƚŚĂƚĞĂĐŚ͞WĂƌŬ͟ǁŝůůďĞŽĨƐƵĨĨŝĐŝĞŶƚƐŝǌĞƚŽŚŽƵƐĞƵƉƚŽ
ϭϬŝŶĚŝǀŝĚƵĂůKŐƌŽǁŽƵƚĨĂƌŵƐĂŶĚǁŝůůƐƚƌŝǀĞƚŽŚĞůƉůŽĐĂƚĞŽŶĞ͞ǇĞĚ>ĂƌǀĂĞEƵƌƐĞƌǇ͟
ǁŝƚŚŝŶʹŽƌŐĞŽŐƌĂƉŚŝĐĂůůǇŶĞĂƌĞĂĐŚĞƐƚĂďůŝƐŚĞĚ͞WĂƌŬ͘͟
EƵƌƐĞƌŝĞƐͲ
dŚĞƐĞĨĂĐŝůŝƚŝĞƐĂƌĞŝŶƚĞŐƌĂůƚŽƚŚĞĞǆƉĂŶƐŝŽŶŽĨƚŚĞKŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂĂƐĞĂĐŚĨĂƌŵǁŝůů
ƌĞƋƵŝƌĞƐĞĞĚŽƌůĂƌǀĂĞƚŽƉůĂĐĞŝŶƚŚĞŝƌĐĂŐĞƐĨŽƌŐƌŽǁŽƵƚƚŽŵĂƌŬĞƚƐŝǌĞŽǇƐƚĞƌƐ͘dŚĞĞǇĞĚͲ
ůĂƌǀĂĞĂŶĚŵŝĐƌŽͲƐĞĞĚŐĞŶĞƌĂƚĞĚďǇƚŚĞƐĞĨĂĐŝůŝƚŝĞƐǁŝůůƉƌŝŵĂƌŝůǇďĞĨŽƌƵƐĞŽŶŽŶĞ͛ƐŽǁŶŐƌŽǁͲ
ŽƵƚĨĂƌŵ͕ǁŝƚŚĞŶĐŽƵƌĂŐĞŵĞŶƚƚŽĞŝƚŚĞƌƐĞůůŽƌĨƌĞĞůǇĚŝƐƚƌŝďƵƚĞĂŶǇƐƵƌƉůƵƐƚŽŽƚŚĞƌĨĂƌŵĞƌƐ͘
Ϯϴ


DRAFT - FOR PUBLIC COMMENT
KƵƌĞǆƉĞĐƚĂƚŝŽŶŝƐƚŽƉƌŽǀŝĚĞƵƉƚŽΨϭϱ͕ϬϬϬĨŽƌĞĂĐŚŶĞǁ;ĂŶĚĞǆŝƐƚŝŶŐͿŶƵƌƐĞƌŝĞƐ͘ŐŽĂůŽĨ
ůŽĐĂƚŝŶŐϭϬƐƵĐŚĨĂĐŝůŝƚŝĞƐŝƐŝŶĐůƵĚĞĚŝŶƚŚĞďƵĚŐĞƚĨŽƌĂƚŽƚĂůŽĨΨϭϱϬ͕ϬϬϬ͘
K'ƌŽǁŽƵƚ&ĂƌŵƐʹ
Ψϰϱ͕ϬϬϬƉĞƌĨĂƌŵŝƐĂůůŽĐĂƚĞĚƚŽƚŚĞƐĞĐŽŶƚƌĂĐƚƐ͘dŚŝƐŝŶĐůƵĚĞƐƚŚŽƐĞKĨĂƌŵĞƌƐĂĐƚŝǀĞůǇŝŶƚŚĞ
ďƵƐŝŶĞƐƐŶŽǁ;ǁŝƚŚĚŽĐƵŵĞŶƚĞĚĚĂŵĂŐĞƐͿ͘dŚŝƐŝƐƚŚĞƉƌŝŵĂƌǇKĐĂƚĞŐŽƌǇŽĨŝŶƚĞƌĞƐƚĨŽƌ
ŵŽƐƚŽǇƐƚĞƌŝŶĚƵƐƚƌǇŵĞŵďĞƌƐ͘dŚŝƐĂŵŽƵŶƚŝƐďĂƐĞĚŽŶŝŶŝƚŝĂůĞƐƚŝŵĂƚĞĚĐĂƉŝƚĂůĐŽƐƚĨŽƌ
ƉƵƌĐŚĂƐŝŶŐĂŶĚŝŶƐƚĂůůŝŶŐϬ͘ϰŚĞĐƚĂƌĞ;ϭĂĐƌĞͿŽĨƚŚĞĚũƵƐƚĂďůĞ>ŽŶŐůŝŶĞ^ǇƐƚĞŵŝŶ'ƌĂŶĚ/ƐůĞ͕
>͘;ďĂƐĞĚŽŶĚĂƚĂĨƌŽŵ>^hĚŝƐƐĞƌƚĂƚŝŽŶďǇƌ͘ƌŝĂŶĂůůĂŵ͕ĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘KǀĞƌƚŚĞϯͲ
ǇĞĂƌƉĞƌŝŽĚ͕ĞĨĨŽƌƚƐǁŝůůďĞƚŽƉƌŽǀŝĚĞϮϬƐƵĐŚĐŽŶƚƌĂĐƚƐƚŽƉĞƌŵŝƚƚĞĚKĨĂƌŵƐĨŽƌĂƚŽƚĂůŽĨ
ΨϵϬϬ͕ϬϬϬĂůůŽĐĂƚĞĚŽǀĞƌϯǇĞĂƌƐ͘dŚĞƐĞǁŝůůďĞƚŽĞǆŝƐƚŝŶŐĨĂƌŵĞƌƐĂŶĚƚŽŶĞǁŝŶĚƵƐƚƌǇ
ƉĂƌƚŝĐŝƉĂŶƚƐǁŝƚŚĂĨŽĐƵƐŽŶĞǆŝƐƚŝŶŐĨĂƌŵƐĂŶĚƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌŵĞŶŝŶƚĞƌĞƐƚĞĚŝŶƚŚŝƐ
ĂůƚĞƌŶĂƚŝǀĞŵĞƚŚŽĚŽĨŽǇƐƚĞƌĐƵůƚŝǀĂƚŝŽŶ͘
,ĂƚĐŚĞƌǇʹ
ΨϮϮϱ͕ϬϬϬƉĞƌŚĂƚĐŚĞƌǇŝƐĂůůŽĐĂƚĞĚ͘dŚŝƐŝƐĂĨĂĐŝůŝƚǇƚŚĂƚŵĂŝŶƚĂŝŶƐŝƚƐŽǁŶďƌŽŽĚƐƚŽĐŬƚŽƐƉĂǁŶ
ĨŽƌĚŝƉůŽŝĚĂŶĚƚƌŝƉůŽŝĚĞǇĞĚůĂƌǀĂĞĨŽƌƐĂůĞƚŽƐĞĞĚŶƵƌƐĞƌŝĞƐĂŶĚŐƌŽǁͲŽƵƚĨĂƌŵƐ͘ŚĂƚĐŚĞƌǇ
ŚĂƐǇĞĂƌͲƌŽƵŶĚĞǆƉĞŶƐĞƐƚŽŵĂŝŶƚĂŝŶŝƚƐďƌŽŽĚƐƚŽĐŬĂŶĚǁŝůůŶĞĞĚĨĂĐŝůŝƚŝĞƐƚŽƐƉĂǁŶ͕ĨĞƌƚŝůŝǌĞ
ĂŶĚƌĞĂƌƚŽƚŚĞĞǇĞĚůĂƌǀĂĞƐƚĂŐĞŝŶĂǁĂƚĞƌͲƋƵĂůŝƚǇĐŽŶƚƌŽůůĞĚĞŶǀŝƌŽŶŵĞŶƚǁŚŝůĞƐƵƉƉůǇŝŶŐ
ĂůŐĂĞĂƐĨŽŽĚ͕ĂŶĚƚŚĞŶƚŽŚĂƌǀĞƐƚĨŽƌůĂƚĞƌƐĞƚƚŝŶŐŽŶŵŝĐƌŽĐůƵƚĐŚĂƐƐĞĞĚ͘dŚŝƐŝƐĂŶĞǆƉĞŶƐŝǀĞ
ĂŶĚǀĞƌǇďƵƐŝŶĞƐƐͲƌŝƐŬǇƉƌŽĐĞƐƐĂŶĚƚŚĞĂŵŽƵŶƚĂǀĂŝůĂďůĞ͕ΨϮϮϱ͕ϬϬϬƉĞƌŚĂƚĐŚĞƌǇŐƌĂŶƚ͕ŝƐ
ŝŶƚĞŶĚĞĚƚŽŝŶĐƌĞĂƐĞŽƉƉŽƌƚƵŶŝƚǇĨŽƌƐƵĐĐĞƐƐ͘tĞƉƌŽƉŽƐĞϮƐƵĐŚŐƌĂŶƚƐĚƵƌŝŶŐƚŚŝƐƉƌŽŐƌĂŵ
ĨŽƌĂƚŽƚĂůŽĨΨϰϱϬ͕ϬϬϬĂůůŽĐĂƚĞĚ͘
'dh/d/KEZD/^^/KE
dƵŝƚŝŽŶƌĞŵŝƐƐŝŽŶŝƐĐŚĂƌŐĞĚĂƚϯϲйŽĨƚŚĞŐƌĂĚƵĂƚĞƐƚƵĚĞŶƚƐĂůĂƌǇ͘
/E/ZdK^d^
/ŶĚŝƌĞĐƚŽƐƚƐ;&ĂĐŝůŝƚŝĞƐĂŶĚĚŵŝŶŝƐƚƌĂƚŝǀĞͿĂƌĞĐĂůĐƵůĂƚĞĚĂƚ>^h͛ƐĨĞĚĞƌĂůůǇŶĞŐŽƚŝĂƚĞĚŽĨĨͲ
ĐĂŵƉƵƐƐƚĂƚĞƌĂƚĞŽĨϭϯйŽĨŵŽĚŝĨŝĞĚƚŽƚĂůĚŝƌĞĐƚĐŽƐƚƐ;DdͿ͘











Ϯϵ
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$2&/6)\HDULQLWLDWLYH
4XDUWHUO\3URJUHVV5HSRUW


/))6HDIRRG6XPPLW ([SR±$2&SURJUDP


7UDLQLQJ9LGHRV





:KLWH%RDUG0LQL9LGHRV,QIRJUDSKLFV





'HYHORSPHQWRI)DFW6KHHWV7HPSOHWV )O\HUV7UDLQLQJ





'HYHORSPHQWRI)DFW6KHHWV)O\HUVDQG%URFKXUHV±2XWUHDFK





$2&3LORW)DUPV&RQWUDFWV*UDQWV


$2&&RDVWDO3DULVK3LORW3DUN$FWLYLWLHV


%UDQGLQJ9DOXH$GGHG3URGXFW'HYHORSPHQW7DUJHW0DUNHW2XWUHDFK


2\VWHU6HQVRU\5HVHDUFK3URMHFW


7DVNIRUFH0HHWLQJ3DUWLFLSDWLRQ 2WKHU:RUNVKRS(YHQWV


:HE6LWHGHYHORSPHQW



ϯϬ





ƌĚ

xϯ ƌŽƵŶĚŽĨK&ĂƌŵĂŶĚWŝůŽƚWĂƌŬƉƌŽũĞĐƚĨƵŶĚŝŶŐ
xŽŵƉůĞƚŝŽŶŽĨĂůůǁĞďƐŝƚĞĂŶĚƐŽĐŝĂůŵĞĚŝĂƵƉĚĂƚĞƐ
xZĞǀŝĞǁŽĨĨƵŶĚĞĚĨĂƌŵƐ
xtŽƌŬƐŚŽƉĨŽƌŝŶƚĞƌĞƐƚĞĚƉĂƌƚŝĞƐ
xŽŵƉůĞƚŝŽŶŽĨ^ĞŶƐŽƌǇ>ĂďƌĞƐĞĂƌĐŚ
xŽŶƐƵŵĞƌĂŶĚŚĞĨŽƵƚƌĞĂĐŚĂĐƚŝǀŝƚŝĞƐĐŽŶƚŝŶƵĞ
x'ƌĂŶƚĐŽŵƉůĞƚŝŽŶĂĐƚŝǀŝƚŝĞƐ

xŽŵƉůĞƚĞĐŽŶƚƌĂĐƚ͕ƉŽƐƚƉŽƐŝƚŝŽŶ͕ĂĐƋƵŝƌĞŽĨĨŝĐĞΘĨŝĞůĚĞƋƵŝƉŵĞŶƚ͕ŝŶŝƚŝĂƚĞƉƌŽĨĞƐƐŝŽŶĂůƐĞƌǀŝĐĞƐĐŽŶƚƌĂĐƚƐ
xƐƚĂďůŝƐŚƐĐŽƌŝŶŐƐǇƐƚĞŵĂŶĚŽƵƚƌĞĂĐŚŵĂƚĞƌŝĂůƐĨŽƌĨĂƌŵŐƌĂŶƚͬĐŽŶƚƌĂĐƚƉƌŽŐƌĂŵ
xĞǀĞůŽƉŽƵƚƌĞĂĐŚŵĂƚĞƌŝĂůƐĨŽƌƉƌŽŐƌĂŵŝŶƚƌŽĚƵĐƚŝŽŶ
xKƵƚƌĞĂĐŚƉƌĞƐĞŶƚĂƚŝŽŶƐƚŽKǇƐƚĞƌdĂƐŬĨŽƌĐĞ
xĞǀĞůŽƉƚƌĂŝŶŝŶŐǀŝĚĞŽŶĂƌƌĂƚŝǀĞ
xKƌŐĂŶŝǌĞĐŽŵŵŝƚƚĞĞĨŽƌĂŵĞƌŽŶWŝůŽƚKWĂƌŬ
x/ŵƉůĞŵĞŶƚŝŶŝƚŝĂůŽǇƐƚĞƌƌĞƐĞĂƌĐŚƉƌŽũĞĐƚ
xtŽƌŬƐŚŽƉĨŽƌŝŶƚĞƌĞƐƚĞĚƉĂƌƚŝĐŝƉĂŶƚƐ
x/ŶŝƚŝĂůWŝůŽƚ&ĂƌŵĐŽŶƚƌĂĐƚƐŝŵƉůĞŵĞŶƚĞĚ
xŽŶƚŝŶƵĞĚĞǀĞůŽƉŵĞŶƚŽĨƚƌĂŝŶŝŶŐǀŝĚĞŽΘŵĂƚĞƌŝĂůƐ
xĞǀĞůŽƉĐŽŶƚƌĂĐƚǁŝƚŚE'KƚŽĂĚŵŝŶŝƐƚĞƌŐƌĂŶƚƐͬĐŽŶƚƌĂĐƚƐ
xWůĂŶKŵĞĞƚŝŶŐΛ>&&ϮϬϮϮ^Ƶŵŵŝƚ
xŽŵƉůĞƚĞƚƌĂŝŶŝŶŐǀŝĚĞŽƐ
xĞǀĞůŽƉEĞǁƐůĞƚƚĞƌƐĨŽƌƉĂƌƚŝĐŝƉĂŶƚƐ
x,ŽƐƚKϮϬϮϮ^ƵŵŵŝƚDĞĞƚŝŶŐΘǆƉŽ
xŽŶƚŝŶƵĞ^ĞĐŽŶĚƌŽƵŶĚŽĨƚŚĞK&Ăƌŵ&ƵŶĚŝŶŐ
xĞǀĞůŽƉƉƌŽĚƵĐƚďƌĂŶĚŝŶŐ
xĞǀĞůŽƉŚĞĨƌŽƵŶĚƚĂďůĞŽƵƚƌĞĂĐŚ
xĞǀĞůŽƉŵĞŶƚŽĨǀĂůƵĞͲĂĚĚĞĚƉƌŽĚƵĐƚŽƉƚŝŽŶƐ
xKƵƚƌĞĂĐŚƚŽĐŽĂƐƚĂůƉĂƌŝƐŚĞƐŽŶKWĂƌŬƉƌŽũĞĐƚ
xK&ĂƌŵƐƉƌŽĨŝƚĂďŝůŝƚǇĂŶĚƐƵƐƚĂŝŶĂďŝůŝƚǇƚƌĂŝŶŝŶŐƐ
xŽŶƐƵŵĞƌŽƵƚƌĞĂĐŚǀŝĂĨĂƌŵĞƌƐŵĂƌŬĞƚƐ
xŽŶƚŝŶƵĞŚĞĨŽƵƚƌĞĂĐŚ
xĞǀĞůŽƉŵĞŶƚŽĨ&ĂƌŵĞƌDĂƌŬĞƚŝŶŐdŽŽů<ŝƚƐ

ĐƚŝǀŝƚŝĞƐ

ŶŚĂŶĐĞŵĞŶƚĂŶĚǆƉĂŶƐŝŽŶŽĨůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƵůƚƵƌĞŝŶ>ŽƵŝƐŝĂŶĂ
dŝŵĞůŝŶĞ

y
y
y
y
y
y
y

ϮϬϮϭ
Yϭ YϮ

y
y
y

Yϯ

y
y
y
y

Yϰ

y
y
y
y
y
y
y
y
y
y

ϮϬϮϮ
Yϭ
YϮ Yϯ Yϰ

y
y
y
y

ϮϬϮϯ
Yϭ YϮ

y
y

Yϯ

y

Yϰ
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ϯϭ





ȋǦ Ȍ

ȋǦ Ȍ

ȋǦ Ȍ



ȀǤ
ȀǤ





ȀǤ
ȀǤ







Ȁ

ȀǤ



GradStudents(Legal)

Ȁ



MarineAgentsandSpecialists(4)

Ȁ



ExtensionAssociates(5)

Ȁ



PrincipleInvestigators&CoǦInvestigators

TRAVEL

̈́ͲǤͷ

̈́ʹͲͲ

̈́ͲǤͷ

ʹͷͲͲ

̈́ʹͲͲ

̈́ͲǤͷ

ʹͷͲͲ

̈́ʹͲͲ

̈́ͲǤͷ

ͶͶΨ

͵ǡͲͲͲǤͲͲ

͵ǤͲͲ

͵ǡͲͲͲǤͲͲ

ͳǤͲͲ

ǤͲͲ

ͳͲǡͲͲͲǤͲͲ

ͳǤͲͲ

ǤͲͲ

ͳͲǡͲͲͲǤͲͲ



̈́Ͳ

̈́ǡͻͷͲ

̈́ͻǡͲͲͲ

̈́Ͳ

̈́Ͳ

̈́ʹǡͻͳʹ

̈́ʹǡͻͳʹ

̈́͵ͲǡͲͲͲ

̈́ͷǡʹͲͲ

̈́ʹǡͺͲʹ

̈́ͶͲǡͺͲ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́ͳǡͺͻͲ

̈́ͳǡͳͲ

̈́ͲͲ

̈́ͳǡͳͲ

̈́ʹǡͷͲͲ

̈́ͳǡʹͲͲ

̈́ͷǡͲͲ

̈́ʹǡͷͲͲ

̈́ͳǡʹͲͲ

̈́ͷǡͲͲ

$197,520

̈́ͷͷǡͳͶ

TOTALSALARY,WAGES&FRINGE



ͷ͵ͲǤͲͲ

ǤͲͲ

ͲǤͷͲ

ͲǤͷͲ

ǤͲͲ

ʹͲͺǤͲͲ

ͻǤͲͲ

ͻǤͲͲ

ͳͲǤͲͲ

$

EmployeeFringeBenefits

̈́ͳͷ

2021
No.

̈́ͳͶʹǡ͵Ͷ

Ȁ

 ȋ Ȍ

̈́ͳǡͷͲͲ

̈́ͷǡͺʹͶ

̈́ͷǡͺʹͶ

̈́ͷǡͲͲͲ

̈́ʹͷ

̈́ʹǡͻͺ

̈́ͶǡͷʹͲ

̈́ͳǡͺͻ

Rate

TotalSalary&Wages

Ȁ

ȋ Ȍ

Students

Ȁ
Ȁ

ȋ Ȍ

Ȁ

 ȋ Ȍ

ȋǦȀ Ȍ

Ȁ

ȋ Ȍ

MarineAgentsandSpecialists

Ȁ



ȀȋȌ

Ȁ

Ȁ

ȋǤ Ȍ

ȋǤ Ȍ

Ȁ

ȋǤ Ȍ

ExtensionAssociates




 ȋǦ Ȍ

ȋǦ Ȍ


Ȁ

 ȋǦ Ȍ

Description

 ȋ Ȍ

PrincipleInvestigators

SALARIESANDWAGES

BASEProgramandPilotProjectBudget(2021Ǧ2023)

EnhancementandExpansionofAlternativeOysterCultureinLouisiana

2022

͵ͲͲͲǤͲͲ

͵ǤͲͲ

͵ͲͲͲǤͲͲ

ͳǤͲͲ

ǤͲͲ

ͳͲͲͲͲǤͲͲ

ͳǤͲͲ

ǤͲͲ

ͳͲͲͲͲǤͲͲ



ͷ͵ͲǤͲͲ

ͲǤͷͲ

ͲǤͷͲ

ͳʹǤͲͲ

ʹͲͺǤͲͲ

ǤͲͲ

ǤͲͲ

ͳͲǤͲͲ

No.

̈́ͳǡͳͲ

̈́ͲͲ

̈́ͳǡͳͲ

̈́ʹǡͷͲͲ

̈́ͳǡʹͲͲ

̈́ͷǡͲͲ

̈́ʹǡͷͲͲ

̈́ͳǡʹͲͲ

̈́ͷǡͲͲ

$199,329

̈́ͷͺǡͶ

̈́ͳͶͲǡͺͷʹ

̈́ǡͻͷͲ

̈́Ͳ



̈́Ͳ

̈́Ͳ

̈́ʹǡͻͳʹ

̈́ʹǡͻͳʹ



̈́ͲǡͲͲͲ

̈́ͷǡʹͲͲ

̈́ͳǡͺͺ

̈́ʹǡͳʹͲ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́ͳǡͺͻͲ

̈́Ͳ

$

2023

͵ͲͲͲǤͲͲ

͵ǤͲͲ

͵ͲͲͲǤͲͲ

ͳǤͲͲ

ǤͲͲ

ͳͲͲͲͲǤͲͲ

ǤͲͲ

ͳͲͲͲͲǤͲͲ



ͷ͵ͲǤͲͲ

ͲǤͷͲ

ͲǤͷͲ

ͳʹǤͲͲ

ʹͲͺǤͲͲ

ǤͲͲ

ǤͲͲ

ͳͲǤͲͲ

No.

̈́ͳǡͳͲ

̈́ͲͲ

̈́ͳǡͳͲ

̈́ʹǡͷͲͲ

̈́ͳǡʹͲͲ

̈́ͷǡͲͲ

̈́Ͳ

̈́ͳǡʹͲͲ

̈́ͷǡͲͲ

$199,329

̈́ͷͺǡͶ

̈́ͳͶͲǡͺͷʹ

̈́ǡͻͷͲ

̈́Ͳ



̈́Ͳ

̈́Ͳ

̈́ʹǡͻͳʹ

̈́ʹǡͻͳʹ



̈́ͲǡͲͲͲ

̈́ͷǡʹͲͲ

̈́ͳǡͺͺ

̈́ʹǡͳʹͲ



̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́ͳǡͺͻͲ

̈́Ͳ

$

̈́ͷǡͳ͵Ͳ

̈́ͳǡͺͲͲ

̈́ͷǡͳ͵Ͳ

̈́ǡͷͲͲ

̈́͵ǡͲͲ

̈́ͳǡͳͲͲ

̈́ͷǡͲͲͲ

̈́͵ǡͲͲ

̈́ͳǡͳͲͲ

$596,178

̈́ͳʹǡͳʹͺ

̈́ͶʹͶǡͲͷͲ

̈́ʹ͵ǡͺͷͲ

̈́ͻǡͲͲͲ

̈́Ͳ

̈́Ͳ

̈́ͺǡ͵

̈́ͺǡ͵

̈́ͳͷͲǡͲͲͲ

̈́ͳͷǡͲͲ

̈́ʹǡͷ͵ͺ

̈́ͻͶǡͻʹͲ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́Ͳ

̈́ͷͲǡͲ

̈́Ͳ

$

Total
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TOTALTRAVEL

Ȁ



ȀǤ
ȀǤ

 

  

ȀǤ
ȀǤ
ȀǤ
ȀǤ

 Ǧ 

  Ǧ

 ǡǡ 

 
 ȋ  ǤƬȌ
TotalBaseProgramCosts

LSPPBASEPROGRAMTOTALS:
Ψ

ȀǤ

ͳ͵Ψ

͵Ψ

̈́ͶͻǡʹͲͲ
̈́Ͷʹǡ͵ͳͲ
$791,510

̈́͵ǡʹͶͲ
$461,860

̈́ͳǡͷͲͲ

̈́͵ǡͲͲͲ

̈́ͳǡͲͲͲ

̈́ͷͲͲ

̈́ͷͲͲ

̈́ͳǡͳʹͲ
̈́ͳǡͷͲͲ

̈́ʹǡͲͲͲ

̈́ʹǡͲͲͲ

$47,500

̈́ͺǡͲͲͲ

̈́ͳǡʹͲͲ

̈́ͺͲͲ

̈́ʹǡͲͲͲ

̈́ʹͲǡͲͲͲ
̈́ͶǡͲͲͲ
̈́ͳͲǡͲͲͲ
̈́ͳǡͷͲͲ

̈́ͷͲͲ
$16,000

̈́ͷͲͲ

̈́ʹͲͲ

̈́ͻǡͲͲͲ

̈́ͷǡͺͲͲ

$26,320

̈́ʹǡͷͲͲ

̈́ͳǡͲͲͲ


TOTALOTHER/OPERATINGSERVICES

ͳǤͲͲ

͵ǤͲͲ

ͳͲǤͲͲ

ʹǤͲͲ

ͳͲǤͲͲ

ͳǤͲͲ

ͺͲǤͲͲ
͵ǤͲͲ

ͶǤͲͲ

ͶǤͲͲ

ͺǤͲͲ

͵ǤͲͲ

ʹǤͲͲ

ʹͲǤͲͲ

ʹͲǤͲͲ
ͶͲǤͲͲ
ʹͲǤͲͲ
ͳͷǤͲͲ

ͳǤͲͲ

ͳǤͲͲ

ͷͲǤͲͲ

ͳͷǤͲͲ

ʹͻǤͲͲ

ͳǤͲͲ

ʹǤͲͲ

̈́ͶͶͷǡͷͲͲ

̈́ͷͲͲ

̈́͵ͲͲ

̈́ͷͲͲ

̈́ͷͲ

̈́ͷͲͲ

̈́ͳͶ
̈́ͷͲͲ

̈́ͷͲͲ

̈́ͷͲͲ

̈́ͳǡͲͲͲ

̈́ͶͲͲ

̈́ͶͲͲ

̈́ͳͲͲ

̈́ͳǡͲͲͲ
̈́ͳͲͲ
̈́ͷͲͲ
̈́ͳͲͲ

̈́ͷͲͲ

̈́ͷͲͲ

̈́Ͷ

̈́ͲͲ

̈́ʹͲͲ

̈́ʹǡͷͲͲ

̈́ͷͲͲ

 ǣ ȋƬ ǡǡƬ  ȌƬ

SubǦAwardContract

ȀǤ


  

  

Ȁ
Ȁ



Ȁ

Ȁ
Ȁ



OTHER/OPERATINGSERVICES&SUBǦAWARD

TOTALPROFESSIONALSERVICES

ȀǤ
ȀǤ

Ȁ

ǣ 

Ȁ 
Ȁ
Ȁ 
Ȁ



 

PROFESSIONALSERVICES

  

 





TOTALSUPPLIES

Ȁ

Ƭȋǡ ǡ ǡ ǤȌ

 Ƭ ȋ̈́ͷǡͲͲͲȌ



ȀǤ



SUPPLIES

ȀǤ

Ǧ

SubjectMatterExperts(SME)

ͳǤͲͲ

ͻǤͲͲ

ͳͲǤͲͲ

ʹǤͲͲ

ͳͲǤͲͲ

ͳǤͲͲ

ͺͲǤͲͲ
͵ǤͲͲ

ͳʹǤͲͲ

ͳʹǤͲͲ

ͳͲǤͲͲ

͵ǤͲͲ

ͷǤͲͲ

ͳͲǤͲͲ

ʹͺǤͲͲ
ͺͲǤͲͲ
ʹͲǤͲͲ
ͳͷǤͲͲ

ͳǤͲͲ

ͳǤͲͲ

ʹͷͲǤͲͲ

ʹͲǤͲͲ

ͲǤͲͲ

ͳǤͲͲ

ʹǤͲͲ

̈́ͳǡͺͷͻǡͻͻ
̈́Ͷʹǡ͵ͳͳ
$1,902,280

̈́Ͳ
$1,558,620

̈́ͳǡͷ͵ͶǡͷͲͲ

̈́ͶǡͷͲͲ

̈́͵ǡͲͲͲ

̈́ͳǡͲͲͲ

̈́ͷͲͲ

̈́ͷͲͲ

̈́ͳǡͳʹͲ
̈́ͳǡͷͲͲ

̈́ǡͲͲͲ

̈́ǡͲͲͲ

$61,700

̈́ͳͲǡͲͲͲ

̈́ͳǡʹͲͲ

̈́ʹǡͲͲͲ

̈́ͳǡͲͲͲ

̈́ʹͺǡͲͲͲ
̈́ͺǡͲͲͲ
̈́ͳͲǡͲͲͲ
̈́ͳǡͷͲͲ

̈́ͷͲͲ
$14,000

̈́ͷͲͲ

̈́ͳǡͲͲͲ

̈́ͳʹǡͲͲͲ

̈́Ͳ

$26,320

̈́ʹǡͷͲͲ

̈́ͳǡͲͲͲ

ͳǤͲͲ

͵ǤͲͲ

ͳͲǤͲͲ

ʹǤͲͲ

ͳͲǤͲͲ

ͳǤͲͲ

ͺͲǤͲͲ
͵ǤͲͲ

ͶǤͲͲ

ͶǤͲͲ

ͳͲǤͲͲ

͵ǤͲͲ

ʹǤͲͲ

ͳͲǤͲͲ

ͲǤͲͲ
ͳʹǤͲͲ
ͳͷǤͲͲ

ͳǤͲͲ

ͳǤͲͲ

ͷͲǤͲͲ

ͳͷǤͲͲ

ͲǤͲͲ

ʹǤͲͲ

̈́ʹͲǡͶͻ
̈́͵ͷǡͳͳ
$305,630

̈́Ͳ
$13,120

̈́ͳǡͷͲͲ

̈́͵ǡͲͲͲ

̈́ͳǡͲͲͲ

̈́ͷͲͲ

̈́ͷͲͲ

̈́ͳǡͳʹͲ
̈́ͳǡͷͲͲ

̈́ʹǡͲͲͲ

̈́ʹǡͲͲͲ

$26,500

̈́ͳͲǡͲͲͲ

̈́ͳǡʹͲͲ

̈́ͺͲͲ

̈́ͳǡͲͲͲ

̈́Ͳ
̈́ǡͲͲͲ
̈́ǡͲͲͲ
̈́ͳǡͷͲͲ

̈́ͷͲͲ
$10,200

̈́ͷͲͲ

̈́ʹͲͲ

̈́ͻǡͲͲͲ

̈́Ͳ

$21,320

̈́Ͳ

̈́ͳǡͲͲͲ

3/2/2021

̈́ʹǡͺͻǡ͵ͺ
̈́ͳͳͻǡͺʹ
$2,999,420

̈́͵ǡʹͶͲ
$2,033,600

̈́ͳǡͻͺͲǡͲͲͲ

̈́ǡͷͲͲ

̈́ͻǡͲͲͲ

̈́͵ǡͲͲͲ

̈́ͳǡͷͲͲ

̈́ͳǡͷͲͲ

̈́͵ǡ͵Ͳ
̈́ͶǡͷͲͲ

̈́ͳͲǡͲͲͲ

̈́ͳͲǡͲͲͲ

$135,700

̈́ʹͺǡͲͲͲ

̈́͵ǡͲͲ

̈́͵ǡͲͲ

̈́ͶǡͲͲͲ

̈́ͶͺǡͲͲͲ
̈́ͳͺǡͲͲͲ
̈́ʹǡͲͲͲ
̈́ͶǡͷͲͲ

̈́ͳǡͷͲͲ
$40,200

̈́ͳǡͷͲͲ

̈́ͳǡͶͲͲ

̈́͵ͲǡͲͲͲ

̈́ͷǡͺͲͲ

$73,960

̈́ͷǡͲͲͲ

̈́͵ǡͲͲͲ
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ŶŚĂŶĐĞŵĞŶƚĂŶĚǆƉĂŶƐŝŽŶŽĨůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƵůƚƵƌĞŝŶ>ŽƵŝƐŝĂŶĂ
ƵĚŐĞƚEĂƌƌĂƚŝǀĞ
dŚĞĨŽůůŽǁŝŶŐƉƌŽǀŝĚĞƐĂŐĞŶĞƌĂůĚĞƐĐƌŝƉƚŝŽŶĂŶĚƌĂƚŝŽŶĂůĞĨŽƌƚŚĞĐĂƉĂĐŝƚǇ͕ĞĨĨŽƌƚ͕ĞƋƵŝƉŵĞŶƚ͕ƐƵƉƉůŝĞƐ͕
ĂŶĚƐĞƌǀŝĐĞƐƌĞƋƵŝƌĞĚƚŽŝŵƉůĞŵĞŶƚƚŚĞƉƌŽƉŽƐĞĚƉƌŽŐƌĂŵ͘ĚĚŝƚŝŽŶĂůďƵĚŐĞƚƐƉĞĐŝĨŝĐŝƚǇĨŽƌƚŚĞďĂƐĞ
ƉƌŽŐƌĂŵĂŶĚƐƉĞĐŝĨŝĐŝŶŝƚŝĂƚŝǀĞĚĞůŝǀĞƌĂďůĞƐĂƌĞƐŚŽǁŶďĞůŽǁ͘
^>Z/^Et'^
WƌŝŶĐŝƉůĞ/ŶǀĞƐƚŝŐĂƚŽƌ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŚĂƐďĞĞŶĚŝƌĞĐƚůǇŝŶǀŽůǀĞĚŝŶƚŚĞĞĂƌůǇĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞůƚĞƌŶĂƚŝǀĞKǇƐƚĞƌƵůƚƵƌĞ
;KͿŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂ͘dŚĞƉƌŽŐƌĂŵŝƐŚŝŐŚůǇĞŶŐĂŐĞĚŝŶƚŚŝƐĞĨĨŽƌƚƚŽĞǆƉĂŶĚƚŚĞĨůĞĚŐůŝŶŐŝŶĚƵƐƚƌǇ͘
WƌŝŶĐŝƉůĞ/ŶǀĞƐƚŝŐĂƚŽƌdŚŽŵĂƐ,ǇŵĞůĂŶĚĨŝǀĞŽĨƚŚĞŽͲW/͛Ɛ͕ƌ͘ƌŝĂŶĂůůĂŵ͕ƌ͘:ƵůŝĞ>ŝǀĞůǇ͕ƌ͘ǀĞůǇŶ
tĂƚƚƐ͕:ŝŵtŝůŬŝŶƐĂŶĚůďĞƌƚ'ĂƵĚĞĂůůŽĨĨĞƌƚŚĞŝƌĞĨĨŽƌƚƐĂŶĚƌĞƋƵĞƐƚŶŽƐĂůĂƌǇƐƵƉƉŽƌƚ͘ĂĐŚƉƌŽǀŝĚĞ
ƚŚĞŝƌŽǁŶĂƌĞĂŽĨĞǆƉĞƌƚŝƐĞĂŶĚǁŝůůŽĨĨĞƌŐƵŝĚĂŶĐĞƚŽƚŚĞƉƌŽŐƌĂŵ͕KWĂƌŬƐĂŶĚĨĂƌŵƐ͘ĂƌůDĞůĂŶĐŽŶ͕
ŵĞƌŝƚƵƐKǇƐƚĞƌƐƉĞĐŝĂůŝƐƚŝƐƌĞƋƵĞƐƚŝŶŐϭϬŵŽŶƚŚƐƉĞƌǇĞĂƌŽĨƐĂůĂƌǇƐƵƉƉŽƌƚŝŶƚŚĞĂŵŽƵŶƚŽĨ
Ψϭ͕ϲϴϵͬŵŽŶƚŚĨŽƌĂƚŽƚĂůŽĨΨϱϬ͕ϲϳϬĨŽƌϯǇĞĂƌƐ͘
^ƵƉƉŽƌƚ^ƚĂĨĨ
dŚŝƐŝŶĐůƵĚĞƐĂŶĞǁƉŽƐŝƚŝŽŶʹKŽŽƌĚŝŶĂƚŽƌʹǁŝůůďĞĐƌĞĂƚĞĚĨŽƌƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚŝƐƉƌŽŐƌĂŵ͘
dŚŝƐƉŽƐŝƚŝŽŶǁŝůůďĞĂŵĂƐƚĞƌ͛ƐůĞǀĞů͕ŽƌŚŝŐŚĞƌ͕ƉŽƐŝƚŝŽŶǁŝƚŚďĂĐŬŐƌŽƵŶĚĞǆƉĞƌŝĞŶĐĞŝŶK͘dŚĞƐĂůĂƌǇ
ƐƵƉƉŽƌƚĨŽƌƚŚŝƐƉĞƌƐŽŶǁŝůůďĞΨϲϬ͕ϬϬϬͬǇĞĂƌǁŝƚŚĂƐƚĂƌƚĚĂƚĞŽĨϳͬϭͬϮϬϮϭ͘dŽƚĂůĂŵŽƵŶƚƌĞƋƵĞƐƚĞĚŝƐ
ΨϭϱϬ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘ĚĚŝƚŝŽŶĂůůǇ͕ƚǁŽŵĂƌŝŶĞĞǆƚĞŶƐŝŽŶƌĞƐĞĂƌĐŚĂƐƐŽĐŝĂƚĞƐĂƌĞĂůůŽĐĂƚĞĚƚŽƚŚŝƐ
ĞĨĨŽƌƚ͘ŶŶĞƵŐĂƐĂŶĚ>ĞƐůŝĞĂǀŝƐǁŝůůďĞϳϱƉĞƌĐĞŶƚ;ϵŵŽŶƚŚƐͿŝŶǇĞĂƌϭĂŶĚϱϬƉĞƌĐĞŶƚ;ϲŵŽŶƚŚƐͿŝŶ
ǇĞĂƌϮΘϯƐƵƉƉŽƌƚĞĚďǇƚŚŝƐƉƌŽũĞĐƚ͘dŚŝƐƚŽƚĂůŝƐΨϭϱϳ͕ϰϱϴ͘ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ƵƉƉŽƌƚŽĨϭͬϮĚĂǇƉĞƌǁĞĞŬ;ϰ
,ŽƵƌƐͬǁĞĞŬΛΨϮϱͬ,ŽƵƌͿŝƐƌĞƋƵĞƐƚĞĚĨŽƌĂĐŽƐƚŽĨΨϭϱ͕ϲϬϬ͘^ĞĂ'ƌĂŶƚKǇƐƚĞƌǆƚĞŶƐŝŽŶƐƐŽĐŝĂƚĞtŽŽĚ
KŐůĞƐďǇǁŝůůƉƌŽǀŝĚĞŚŝƐƐƵƉƉŽƌƚƚŽƚŚŝƐĞĨĨŽƌƚĂƚŶŽĐŽƐƚ͘dŽƚĂůƐƵƉƉŽƌƚƐƚĂĨĨĨŽƌϯǇĞĂƌƐŝƐďƵĚŐĞƚĞĚĂƚ
ΨϯϮϯ͕Ϭϱϴ͘
DĂƌŝŶĞŐĞŶƚƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐ
^ĞǀĞƌĂůDĂƌŝŶĞŐĞŶƚƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐǁŝůůƉƌŽǀŝĚĞƚŚĞŝƌĞĨĨŽƌƚƐŽŶƚŚŝƐƉƌŽŐƌĂŵŝŶĐůƵĚŝŶŐDĞůŝƐƐĂĂŝŐůĞ
ĂŶĚEŝŬŝWĂĐĞ͕ďŽƚŚ^ĞĂ'ƌĂŶƚ>ĞŐĂůƐƉĞĐŝĂůŝƐƚƐǁŝůůĂƐƐŝƐƚǁŝƚŚƚŚĞƉƌŽŐƌĂŵƉƌŽǀŝĚŝŶŐŐƵŝĚĂŶĐĞĂŶĚ
ŵĂƚĞƌŝĂůĐŽŶƚĞŶƚ͘^ĂůĂƌǇĂƐƐŝƐƚĂŶĐĞŽĨϭͬϮŵŽŶƚŚͬǇĞĂƌĞĨĨŽƌƚĨŽƌĞĂĐŚŝƐŝŶĐůƵĚĞĚŝŶƚŚŝƐďƵĚŐĞƚʹĨŽƌĂ
ƚŽƚĂůƌĞƋƵĞƐƚŽĨΨϭϳ͕ϰϳϮ͘;ΨϮ͕ϵϭϮǆϮƐƉĞĐŝĂůŝƐƚƐǆϯǇĞĂƌƐͿ͘<ĞǀŝŶ^ĂǀŽŝĞʹDĂƌŝŶĞǆƚĞŶƐŝŽŶŐĞŶƚĨŽƌ
ĂŵĞƌŽŶĂŶĚĂůĐĂƐŝĞƵWĂƌŝƐŚĞƐǁŝůůƉƌŽǀŝĚĞŐƵŝĚĂŶĐĞĂŶĚŽǀĞƌƐŝƚĞŽŶƚŚĞƉŝůŽƚĨĂƌŵƉƌŽũĞĐƚƉƌŽƉŽƐĞĚĨŽƌ
ĂŵĞƌŽŶĂŶĚŝƐƌĞƋƵĞƐƚŝŶŐŶŽƐĂůĂƌǇƐƵƉƉŽƌƚ͘ĚĚŝƚŝŽŶĂůůǇ͕ZŽǇ<ƌŽŶͲŝƌĞĐƚŽƌŽĨŽŵŵƵŶŝĐĂƚŝŽŶƐĨŽƌ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚǁŝůůĂƐƐŝƐƚƚŚĞƉƌŽŐƌĂŵǁŝƚŚŽƵƚƌĞĂĐŚĞĨĨŽƌƚƐĂŶĚŝƐƌĞƋƵĞƐƚŝŶŐŶŽƐĂůĂƌǇƐƵƉƉŽƌƚ͘
^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
ŶĂĚĚŝƚŝŽŶĂůΨϵ͕ϬϬϬŝŶƐĂůĂƌǇŝƐƌĞƋƵĞƐƚĞĚƚŽŽĨĨƐĞƚƉĂƌƚͲƚŝŵĞĞĨĨŽƌƚƐĞǆƉĞŶĚĞĚďǇŽŶĞ'ƌĂĚƵĂƚĞ
ƐƐŝƐƚĂŶƚ;'ͿƐƵƉƉŽƌƚϱϬйǇĞĂƌϭ͕ĨŽƌĂĐĐŽƵŶƚŝŶŐĂŶĚϭϮŵŽŶƚŚƐƉĂƌƚͲƚŝŵĞĞĨĨŽƌƚĨŽƌĂ^ĞĂ'ƌĂŶƚ>ĞŐĂů
ĂƐƐŽĐŝĂƚĞ;Ψϳ͕ϵϱϬͬǇĞĂƌǆϯͿ͘dŽƚĂůƐƚƵĚĞŶƚƐƵƉƉŽƌƚΨϯϮ͕ϴϱϬ͘
ZĞƉŽƌƚŝŶŐĂŶĚĞŶĞĨŝƚƐ
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dŚŝƐKďƵĚŐĞƚǁŝůůďĞƵŶĚĞƌƚŚĞĚŝƌĞĐƚƐƵƉĞƌǀŝƐŝŽŶŽĨdŚŽŵĂƐ,ǇŵĞůǁŚŽĂůƐŽĚŝƌĞĐƚůǇƐƵƉĞƌǀŝƐĞƐϮ
ƐƵƉƉŽƌƚƐƚĂĨĨ͘Dƌ͘,ǇŵĞůǁŝůůǁŽƌŬǁŝƚŚƚŚĞŽͲW/͛ƐƚŽũŽŝŶƚůǇƐƵƉĞƌǀŝƐĞĂŶǇ>^&ͲƐƉĞĐŝĨŝĐĞĨĨŽƌƚƐĐŽŶĚƵĐƚĞĚ
ďǇDWĂŐĞŶƚƐ͕ƐƉĞĐŝĂůŝƐƚƐ͕ĂŶĚĐŽŽƉĞƌĂƚŽƌƐ͘&ƌŝŶŐĞďĞŶĞĨŝƚƐĨŽƌƌĞŐƵůĂƌĞŵƉůŽǇĞĞƐĂƌĞĐŚĂƌŐĞĚĂƚĂƌĂƚĞ
ŽĨϰϰйŽĨƌĞƋƵĞƐƚĞĚƐĂůĂƌǇĨŽƌĞĂĐŚǇĞĂƌŽĨƚŚĞƉƌŽũĞĐƚ͕ǁŚŝĐŚŝƐƚŚĞĐƵƌƌĞŶƚ>^hƌĂƚĞ͘
dZs>
DĂŝŶƚĂŝŶŝŶŐĂĐŽĂƐƚͲǁŝĚĞƉƌŽŐƌĂŵƌĞƋƵŝƌĞƐĂƐƵďƐƚĂŶƚŝĂůĂŵŽƵŶƚŽĨƚƌĂǀĞů͘dŚĞKƚĞĂŵƌĞƋƵĞƐƚƐĂƚŽƚĂů
ŽĨΨϳϯ͕ϵϲϬĨŽƌƚƌĂǀĞůŽǀĞƌϯǇĞĂƌƐ͘dŚŝƐŝŶĐůƵĚĞƐϳϴ͕ϬϬϬŵŝůĞƐ͕ϱϰŽǀĞƌŶŝŐŚƚƐƚĂǇƐĂŶĚĨƵŶĚƐƚŽƐƵƉƉŽƌƚ
ďŽƚŚŝŶΘŽƵƚŽĨƐƚĂƚĞƐƵďũĞĐƚŵĂƚƚĞƌĞǆƉĞƌƚƐĨŽƌƚŚĞ^ƵŵŵŝƚĂŶĚŽƚŚĞƌĞǀĞŶƚƐĂƐǁĞůůĂƐŽƵƚͲŽĨͲƐƚĂƚĞ
ƚƌĂǀĞů;ϱƚƌŝƉƐŽǀĞƌϯǇĞĂƌƐͿďǇW/͛Ɛ͕ŽͲW/͛Ɛ͕ĂŶĚƉƌŽŐƌĂŵĐŽŽƌĚŝŶĂƚŽƌĂƐŶĞĐĞƐƐĂƌǇƚŽƐƵƉƉŽƌƚƚŚĞƉƌŽŐƌĂŵ
ŽďũĞĐƚŝǀĞƐ͘ϯϬ͕ϬϬϬŵŝůĞƐĂƌĞĨŽƌƚŚĞW/ĂŶĚŽͲW/ƐŝŶĐůƵĚŝŶŐĐŽƐƚƐĨŽƌƚŚĞŚĂƵůŝŶŐŽĨƚŚĞ>&&YƵĂůŝƚǇ
dƌĂŝŶŝŶŐdƌĂŝůĞƌĂŶĚƚŚĞƵƐĞŽĨƉĞƌƐŽŶĂůůǇŽǁŶĞĚďŽĂƚƐ;ŚĂƵůŝŶŐĂŶĚĨƵĞůĨŽƌƚŚĞďŽĂƚƐͿĂƐŶĞĞĚĞĚƚŽ
ǀĂƌŝŽƵƐůŽĐĂƚŝŽŶƐ͘ϭϴŽǀĞƌŶŝŐŚƚƐƚĂǇƐĨŽƌƚŚĞ^Ƶŵŵŝƚ͕ĂŶĚŽƚŚĞƌŽƵƚƌĞĂĐŚĞǀĞŶƚƐĂƌĞĂůůŽĐĂƚĞĚĨŽƌW/ΘŽͲ
W/Ɛ͘ĚĚŝƚŝŽŶĂůƉŽƌƚŝŽŶƐǁŝůůďĞƵƐĞĚƚŽĐŽǀĞƌƚƌĂǀĞůĞǆƉĞŶƐĞƐĨŽƌZĞƐĞĂƌĐŚƐƐŽĐŝĂƚĞƐĂŶĚ^ƉĞĐŝĂůŝƐƚƐƚŽ
ĐŽŶĚƵĐƚĂĐƚŝǀŝƚŝĞƐĂĐƌŽƐƐƚŚĞƐƚĂƚĞ͘dŚĞŵŝůĞĂŐĞƌĂƚĞŝƐďĂƐĞĚŽŶƚŚĞΨ͘ϱϳƉĞƌŵŝůĞƌĂƚĞĂŶĚŝŶͲƐƚĂƚĞ
ŽǀĞƌŶŝŐŚƚƌĂƚĞƐŽĨΨϮϬϬƉĞƌĚĂǇĨŽƌƐƐŽĐŝĂƚĞdƌĂǀĞů;EĞǁKƌůĞĂŶƐĂŶĚŽƚŚĞƌƵƌďĂŶůŽĐĂƚŝŽŶƐͿĂŶĚΨϭϱϯ
ƉĞƌĚĂǇĨŽƌZĞƐĞĂƌĐŚĞƌdƌĂǀĞůǁŚŝĐŚǁŝůůďĞůŝŵŝƚĞĚƚŽĐŽĂƐƚĂůĐŽŵŵƵŶŝƚǇůŽĐĂƚŝŽŶƐĂƐĂŶĂŐŐƌĞŐĂƚĞĐŽƐƚ
ĨŽƌƌŽŽŵĂŶĚŵĞĂůƐ͘
Yh/WDEd
EŽƋƵŝƉŵĞŶƚхΨϱ͕ϬϬϬŝƐƌĞƋƵĞƐƚĞĚŝŶƚŚŝƐƉƌŽƉŽƐĂů͘
^hWW>/^EDdZ/>^
ƚŽƚĂůŽĨΨϰϬ͕ϮϬϬŝŶƐƵƉƉůŝĞƐŝƐƌĞƋƵĞƐƚĞĚŽǀĞƌƚŚĞϯǇĞĂƌƐŽĨƚŚŝƐƉƌŽũĞĐƚ͘
KĨĨŝĐĞΘ&ŝĞůĚĞƋƵŝƉŵĞŶƚʹƵŶĚĞƌΨϱ͕ϬϬϬ
dŚĞKƉƌŽŐƌĂŵǁŝůůƵƚŝůŝǌĞ>&&ĂŶĚŽƚŚĞƌ^ĞĂ'ƌĂŶƚͬŐĞŶƚĞƌĞƋƵŝƉŵĞŶƚďƵƚƚŚĞƌĞĂƌĞƐŽŵĞĂĚĚŝƚŝŽŶĂů
ŶĞĞĚƐƚŽƐƵƉƉŽƌƚƚŚŝƐĞĨĨŽƌƚ͘ƋƵŝƉŵĞŶƚƌĞƋƵĞƐƚĂƌĞŵĂŝŶůǇƚŽƐƚĂŶĚƵƉƚŚĞŶĞǁKŽŽƌĚŝŶĂƚŽƌ͛Ɛ
ƉŽƐŝƚŝŽŶǁŝƚŚĂĐŽŵƉƵƚĞƌͬůĂƉƚŽƉĂŶĚƉƌŝŶƚĞƌͬƐĐĂŶŶĞƌΛΨϮ͕ϴϬϬ͕Ăz^/ͲzĞůůŽǁ^ƉƌŝŶŐƐ/ŶƐƚƌƵŵĞŶƚʹǁĂƚĞƌ
ƋƵĂůŝƚǇŵĞƚĞƌ;Ψϯ͕ϬϬϬͿ͘ůůĞƋƵŝƉŵĞŶƚǁŝůůďĞƉƵƌĐŚĂƐĞĚŝŶƚŚĞĨŝƌƐƚǇĞĂƌĂŶĚǁŝůůďĞŽǁŶĞĚĂŶĚŵĂŶĂŐĞĚ
ďǇ^ĞĂ'ƌĂŶƚ͘dŽƚĂůďƵĚŐĞƚĂůůŽĐĂƚĞĚŝƐΨϱ͕ϴϬϬ͘
tŽƌŬƐŚŽƉĂŶĚ>Ăď^ƵƉƉůŝĞƐ
/ƚĞŵƐƐƵĐŚĂƐƐĞĂĨŽŽĚ͕ŝĐĞ͕ƐĂĐŬƐĂŶĚďŽǆĞƐ͕ǀĂĐƵƵŵďĂŐƐ͕ƚĞƐƚŬŝƚƐ͕ĨƵĞů͕ĐůĞĂŶƵƉĐŚĞŵŝĐĂůƐ͕ďĂƌƌĞůƐ͕ĞƚĐ͘
ĂƌĞƌĞƋƵŝƌĞĚƚŽĐŽŶĚƵĐƚƚƌĂŝŶŝŶŐǁŽƌŬƐŚŽƉƐ͕ĐŚĞĨƌŽƵŶĚƚĂďůĞƐĂŶĚ^ƵŵŵŝƚǆƉŽĚŝƐƉůĂǇƐ͘WƌŽĚƵĐƚĨŽƌ
ƚĂƐƚĞƚĞƐƚŝŶŐǁŝůůĂůƐŽďĞƉƌŽǀŝĚĞĚĨŽƌĞǀĞŶƚƐƐƵĐŚĂƐĚĞŵŽŶƐƚƌĂƚŝŽŶƐĂƚ&ĂƌŵĞƌ͛ƐDĂƌŬĞƚƐ͘ƚŽƚĂůŽĨ
ΨϯϬ͕ϬϬϬŝƐĞƐƚŝŵĂƚĞĚĨŽƌƚŚĞƐĞĞǆƉĞŶƐĞƐ͘
tŽƌŬƐŚŽƉZĞĨƌĞƐŚŵĞŶƚƐ
tĞĂƌĞĂůůŽĐĂƚŝŶŐΨϰƉĞƌƉĞƌƐŽŶĨŽƌǁŽƌŬƐŚŽƉƌĞĨƌĞƐŚŵĞŶƚƐ͘ƚŽƚĂůŽĨϯϱϬƉĞƌƐŽŶƐŽǀĞƌƚŚĞϯͲǇĞĂƌ
ƉĞƌŝŽĚĂƌĞƉůĂŶŶĞĚƚŽĂƚƚĞŶĚƚŚĞǁŽƌŬƐŚŽƉƐĂŶĚĞǀĞŶƚƐĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϰϬϬ͘
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^ĂĨĞƚǇ'ĞĂƌ
WĞƌƐŽŶĂůůŝĨĞǀĞƐƚ͕ĨŝƌƐƚĂŝĚŬŝƚ͕ƌĂŝŶŐĞĂƌ͕ŚŝƉǁĂĚĞƌƐĂŶĚŽƚŚĞƌǁĞĂƌĂďůĞƐĂƐŶĞĞĚĞĚƚŽĐŽŶĚƵĐƚĨŝĞůĚ
ƌĞƐĞĂƌĐŚŝŶĐŽĂƐƚĂůŵĂƌƐŚĞƐĂŶĚŽŶŽƉĞŶǁĂƚĞƌŝŶƐƉĞĐƚŝŽŶƐŽĨKĨĂƌŵůŽĐĂƚŝŽŶƐ͘dŚĞƐĞǁŝůůďĞƵƚŝůŝǌĞĚ
ďǇƚŚĞŶĞǁKĐŽŽƌĚŝŶĂƚŽƌĂŶĚŽƚŚĞƌƐƚĂĨĨŵĞŵďĞƌƐĂƐŶĞĞĚĞĚ͘dŽƚĂůďƵĚŐĞƚΨϭ͕ϱϬϬ͘
KĨĨŝĐĞ^ƵƉƉůŝĞƐ
KĨĨŝĐĞƐƵƉƉůŝĞƐŽĨƉĂƉĞƌ͕ƉĞŶƐ͕ŵĂƌŬĞƌƐ͕ƉƌŝŶƚĞƌŝŶŬ͕ƐƚĂƉůĞƌƐ͕ƐĐŝƐƐŽƌƐ͕ĞƚĐ͘ƚŽƐƚĂŶĚͲƵƉƚŚĞŽŽƌĚŝŶĂƚŽƌ͛Ɛ
ŽĨĨŝĐĞĂŶĚƉƌŽǀŝĚĞƐƵƉƉůŝĞƐĂƐŶĞĞĚĞĚŽǀĞƌƚŚĞϯͲǇĞĂƌƉƌŽŐƌĂŵ͘dŚĞďƵĚŐĞƚĞĚĂŵŽƵŶƚŝƐΨϱϬϬƉĞƌǇĞĂƌ
ĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϱϬϬŽǀĞƌϯͲǇĞĂƌƐ͘
WZK&^^/KE>^Zs/^KEdZd^
dŽƐƵĐĐĞƐƐĨƵůůǇŝŵƉůĞŵĞŶƚƚŚĞƉƌŽƉŽƐĞĚƉƌŽũĞĐƚǁŝƚŚŝŶƚŚĞĂůůŽĐĂƚĞĚďƵĚŐĞƚĂŶĚƚŝŵĞůŝŶĞ͕ŝƚǁŝůůďĞ
ŶĞĐĞƐƐĂƌǇƚŽƵƚŝůŝǌĞĐŽůůĂďŽƌĂƚŽƌƐǁŚŽŚĂǀĞĚĞǀĞůŽƉĞĚĂŶĚƉƌŽĚƵĐĞĚƉƌĞǀŝŽƵƐ>^&ĂŶĚ^ĞĂ'ƌĂŶƚƉƌŽũĞĐƚ
ĚĞůŝǀĞƌĂďůĞƐ͘dŚĞǇĂƌĞĨƵůůǇĞŶŐĂŐĞĚŝŶƚŚĞƉƌŽĐĞƐƐĂŶĚŚĂǀĞďĞĐŽŵĞĞƐƐĞŶƚŝĂůƚŽƚŚĞƉƌŽŐƌĂŵƐƵĐĐĞƐƐ
ĂŶĚĂďŝůŝƚǇƚŽĂĐŚŝĞǀĞĚĞůŝǀĞƌĂďůĞƐĂŶĚƚŝŵĞůŝŶĞƐ͘
sŝĚĞŽŐƌĂƉŚǇ͕ŝŐŝƚĂůƌƚǁŽƌŬΘ/ŶĨŽŐƌĂƉŚŝĐƐ
ŽŵƉŽƐĞ͕>>ŚĂƐďĞĞŶǁŽƌŬŝŶŐǁŝƚŚƚŚĞ>^&ƉƌŽŐƌĂŵƐŝŶĐĞŝŶĐĞƉƚŝŽŶĂŶĚǁŝůůĐŽŶƚŝŶƵĞƚŽƉƌŽǀŝĚĞǀŝĚĞŽƐ
ĂŶĚŽƚŚĞƌĚŝŐŝƚĂůŵĂƚĞƌŝĂůƐ͘Ψϰϴ͕ϬϬϬŝƐĂůůŽĐĂƚĞĚĨŽƌƚŚĞĐƌĞĂƚŝŽŶŽĨĂƐĞƌŝĞƐŽĨϯƚƌĂŝŶŝŶŐǀŝĚĞŽƐŽŶƚŚĞ
KƉƌŽĐĞƐƐ;ϭͿ,ŽǁƚŽŐĞƚƐƚĂƌƚĞĚ͗>ŽĐĂƚŝŽŶƐŝƚĞƐĞůĞĐƚŝŽŶΘŐĞĂƌ͕ϮͿƉĞƌŵŝƚƚŝŶŐΘůŝĐĞŶƐŝŶŐƉƌŽĐĞƐƐĂŶĚ
ϯͿ KŶŐŽŝŶŐDĂŶĂŐĞŵĞŶƚ͗^ĞĞĚ͕ŐƌŽǁŽƵƚĂŶĚŚĂƌǀĞƐƚŝŶŐ͘dŚŝƐƐĞƌŝĞƐǁŝůůďĞĂĚĚĞĚƚŽƚŚĞ>&&ůŝďƌĂƌǇŽĨ
ǀŝĚĞŽƐŝŶĐůƵĚŝŶŐƚŚĞŽǇƐƚĞƌƌĞŵŽƚĞƐĞƚƚŝŶŐƉƌŽĐĞƐƐ͘dŚĞƐĞǀŝĚĞŽƐĂƌĞĞƐƚŝŵĂƚĞĚƚŽďĞϮϬŵŝŶƵƚĞƐĞĂĐŚ
ΛΨϴϬϬͬŵŝŶƵƚĞ͘dŽƚĂůďƵĚŐĞƚĨŽƌƚŚŝƐǀĞŶĚŽƌŝƐΨϰϴ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘
ůĂĐŬďĞƌƌǇWƌŽĚƵĐƚŝŽŶƐ͕>>ŚĂƐďĞĞŶǁŽƌŬŝŶŐǁŝƚŚ^ĞĂ'ƌĂŶƚƚŚƌŽƵŐŚƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚ
;>&&ͿƉƌŽŐƌĂŵƐĨŽƌŵĂŶǇǇĞĂƌƐĐƌĞĂƚŝŶŐĂǀĂƌŝĞƚǇŽĨĨĂƐƚĨĂĐƚƐŚĞĞƚƐĂŶĚŽƚŚĞƌƉƌŝŶƚĞĚĂŶĚĚŝŐŝƚĂůŝƚĞŵƐ
Ψϭϴ͕ϬϬϬ;ϭϴϬŚŽƵƌƐΛΨϭϬϬͬŚŽƵƌͿ;zϭͬΨϰ͕ϬϬϬ͕zϮͬΨϴ͕ϬϬϬ͕zϯͬΨϲ͕ϬϬϬͿZĞƋƵĞƐƚĞĚĂƌƚǁŽƌŬĐĂŶƚĂŬĞƚŚĞ
ĨŽƌŵŽĨůĂƌŐĞͲĨŽƌŵĂƚƉƌŝŶƚŝŶŐ;ďĂŶŶĞƌƐĂŶĚƐŝŐŶƐͿŽƌĚŝŐŝƚĂůĚĞƐŝŐŶƐĚĞǀĞůŽƉĞĚƚŽƐƵƉƉůĞŵĞŶƚĞǆŝƐƚŝŶŐ
ǁĞďͲďĂƐĞĚĂĐƚŝǀŝƚǇ͕ƚĞŵƉůĞƚƐĨŽƌƉƌĞƐƐĚŽĐƵŵĞŶƚƐ͕ŶĞǁƐůĞƚƚĞƌŚĞĂĚĞƌƐĂŶĚĨĂĐƚƐŚĞĞƚƐĂŶĚŝŶĨŽƌŵĂƚŝŽŶĂů
ĨůǇĞƌƐ͘dŚĞƐĞŵĂƚĞƌŝĂůƐǁŝůůďĞƵƐĞĚŝŶǁŽƌŬƐŚŽƉƐĂŶĚĞĚƵĐĂƚŝŽŶĂůŵĞĞƚŝŶŐƐƐƵĐŚĂƐƚŚĞ>&&^ƵŵŵŝƚĂŶĚ
ŽƚŚĞƌĞǀĞŶƚƐ͘WŽƐƐŝďůĞƚŽƉŝĐƐĐŽƵůĚŝŶĐůƵĚĞ͗ϭͿtŚĂƚŝƐĂŶĂƉƉƌŽƉƌŝĂƚĞKƐŝƚĞĐŽǀĞƌŝŶŐ,ĂďŝƚĂƚ͕
ŝŽůŽŐŝĐĂů͕ĐŽŶŽŵŝĐǀĂƌŝĂďůĞƐ͕ĂŶĚƐĂůŝŶŝƚǇƌĞƋƵŝƌĞŵĞŶƚƐϮͿtŚĂƚŝƐĂŽĂƐƚĂůhƐĞƉĞƌŵŝƚĂŶĚǁŚǇĚŽǇŽƵ
ŶĞĞĚŽŶĞĨŽƌĂŶKŽƉĞƌĂƚŝŽŶ
,ǇƉŶŽǀŝĚ͕>>ŚĂƐďĞĞŶĂƉƌŽǀŝĚĞƌƚŽ^ĞĂ'ƌĂŶƚĨŽƌƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨǁŚŝƚĞďŽĂƌĚǀŝĚĞŽƐǁŝƚŚ
ŝŶĨŽƌŵĂƚŝŽŶŐƌĂƉŚŝĐƐ͕ŝŶĐůƵĚŝŶŐǀŝƐƵĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨĚĂƚĂ͕ƐƚĂƚŝĐƉŚŽƚŽŐƌĂƉŚƐ͕ĂŶĚĚƌĂǁŝŶŐƐƚŽŝŵƉĂƌƚ
ƚƌĂŝŶŝŶŐŽŶƐƉĞĐŝĨŝĐƚĂƐŬƐ͘dŚŝƐƉƌŽǀŝĚĞƌŚĂƐƉƌŽǀĞŶƚŚĞŝƌĂďŝůŝƚǇƚŽŚĂŶĚůĞƚĞĐŚŶŝĐĂůƚƌĂŝŶŝŶŐǀŝĚĞŽƐĂŶĚǁŝůů
ďĞƵƚŝůŝǌĞĚĨŽƌƚŚŝƐƉƌŽƉŽƐĂů͘ƚŽƚĂůŽĨΨϮϲ͕ϬϬϬŚĂƐďĞĞŶĂůůŽĐĂƚĞĚƚŽƚŚŝƐǀĞŶĚŽƌŽǀĞƌƚŚĞϯͲǇĞĂƌŐƌĂŶƚ
;zϭͬΨϭϬ͕ϬϬϬ͕zϮͬΨϭϬ͕ϬϬϬ͕zϯͬΨϲ͕ϬϬϬͿ͘ŽƐƚƐĨŽƌǁŚŝƚĞďŽĂƌĚǀŝĚĞŽƐƌƵŶĂƉƉƌŽǆŝŵĂƚĞůǇΨϲϱϬͲΨϭ͕ϮϬϬͬ
ŵŝŶƵƚĞ͘tĞƉƌŽƉŽƐĞƚŽĐƌĞĂƚĞϰʹϳǀŝĚĞŽƐŽĨϳͲϭϮŵŝŶƵƚĞƐŝŶůĞŶŐƚŚ͘dŚĞĂůůŽĐĂƚĞĚďƵĚŐĞƚŝƐďĂƐĞĚŽŶϰ
ǀŝĚĞŽƐǆϭϬŵŝŶƵƚĞƐǆΨϲϱϬͬŵŝŶƵƚĞ;zϭͬϯǀŝĚĞŽƐ͕zϮͬϯǀŝĚĞŽƐ͕zϯͬϮǀŝĚĞŽƐͿ͘dŽƉŝĐƐǁŝůůďĞƐĞƚŝŶĞĂƌůǇϮϬϮϭ
ĂŶĚĐŽƵůĚŝŶĐůƵĚĞ͗WƌĞƉĂƌŝŶŐĨŽƌĂƐƚŽƌŵ͕ƉƌŽƉĞƌƵƐĞŽĨĂƌĞĨƌĂĐƚŽŵĞƚĞƌ͕ǁĂƚĞƌƐĂůŝŶŝƚǇƚĞƐƚŝŶŐΘ
ƌĞĐŽƌĚŝŶŐ͕ƵƐŝŶŐĂŵŝĐƌŽƐĐŽƉĞ͕ďƵƐŝŶĞƐƐƉůĂŶŵŽĚĞůƐ͕ƐƚĞƉƐŝŶƐĞĞĚƉƌŽĚƵĐƚŝŽŶ͘
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tĞďƐŝƚĞDĂŶĂŐĞŵĞŶƚ
>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŽŵŵƵŶŝĐĂƚŝŽŶƐƉƌŽǀŝĚĞƐƚŚĞ>^&͕>&&ĂŶĚ>ŝƌĞĐƚ^ĞĂĨŽŽĚƉƌŽŐƌĂŵƐǁŝƚŚǁĞďƐŝƚĞ
ƉĂŐĞƐƚŚĂƚƐĞƌǀĞĂƐĂƉŽƌƚĂůƐƚŽƚŚĞŽŶůŝŶĞǀŝĚĞŽĐŽŶƚĞŶƚĂŶĚƐƵƉƉůĞŵĞŶƚĂůĞůĞĐƚƌŽŶŝĐŵĂƚĞƌŝĂůƐƚŚĂƚŚĂǀĞ
ďĞĞŶĐƌĞĂƚĞĚĂƐƚƌĂŝŶŝŶŐŵĂƚĞƌŝĂůƐĂŶĚŽƵƚƌĞĂĐŚĨŽƌŽŵŵĞƌĐŝĂů&ŝƐŚĞƌŵĞŶ͘dŚĞƐĞǁĞďƐŝƚĞƐǁŝůůďĞ
ƵƚŝůŝǌĞĚƚŽŚŽƵƐĞĂŶĚƐŚĂƌĞƚŚĞƐĞŶĞǁŵĂƚĞƌŝĂůƐĐƌĞĂƚĞĚďǇƚŚŝƐŝŶŝƚŝĂƚŝǀĞ͘dŚŝƐďƵĚŐĞƚŝƐƚŽĐŽǀĞƌƚŚĞĐŽƐƚ
ŽĨĐŽŶƚŝŶƵĞĚĚĞǀĞůŽƉŵĞŶƚƵƉĚĂƚŝŶŐĂŶĚŵĂŝŶƚĞŶĂŶĐĞĂŶĚĐƵƐƚŽŵŝǌĂƚŝŽŶŽĨƚŚĞƐĞƉĂŐĞƐĂƐƚŚŝƐŝƐ
ƉƌŽǀŝĚĞĚďǇƉƌŽĨĞƐƐŝŽŶĂůǁĞďͲƐĞƌǀŝĐĞƐĐŽŶƚƌĂĐƚŽƌƐ͘tĞĞƐƚŝŵĂƚĞƚŚŝƐĐŽƐƚƚŽďĞΨϭ͕ϱϬϬĨŽƌϯǇĞĂƌƐŽƌĂ
ƚŽƚĂůŽĨΨϰ͕ϱϬϬ͘
WƌŽĨĞƐƐŝŽŶĂůWŚŽƚŽŐƌĂƉŚǇͬ'ƌĂƉŚŝĐƌƚǁŽƌŬ
WƌŽĨĞƐƐŝŽŶĂůƉŚŽƚŽŐƌĂƉŚǇĂŶĚŐƌĂƉŚŝĐĂƌƚǁŽƌŬǁŚŝĐŚŝƐƵƐĞĚĨŽƌǁĞďƐŝƚĞŵĂŝŶƚĞŶĂŶĐĞΘƵƉĚĂƚĞƐĂƐǁĞůů
ĂƐĨŽƌǁŚŝƚĞďŽĂƌĚǀŝĚĞŽƐ͕ƉƌŝŶƚĞĚĨůǇĞƌƐ͕ĨĂĐƚƐŚĞĞƚƐ͕ŶĞǁƐůĞƚƚĞƌƐ͕ĂŶĚďĂŶŶĞƌƐŝƐďƵĚŐĞƚĞĚĂƚΨϰ͕ϬϬϬŽǀĞƌ
ϯǇĞĂƌƐ͘dŚŝƐǁŽƵůĚŝŶĐůƵĚĞƉŚŽƚŽŐƌĂƉŚǇĂŶĚĂƌƚǁŽƌŬĨŽƌƚŚĞKKǇƐƚĞƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞϮϬϮϮ>&&
^ĞĂĨŽŽĚ^ƵŵŵŝƚĂŶĚǆƉŽ͘dŚĞƐĞƐĞƌǀŝĐĞƐĂƌĞďƵĚŐĞƚĞĚĂƚϰϬŚŽƵƌƐΛΨϭϬϬͬŚŽƵƌ;zϭͬϮϬŚŽƵƌƐ͕zϮͬϭϬ
ŚŽƵƌƐ͕zϯͬϭϬŚŽƵƌƐͿ͘
^ƵďũĞĐƚDĂƚƚĞƌǆƉĞƌƚƐ
ƐŶĞĞĚĞĚ͕ƐƵďũĞĐƚŵĂƚƚĞƌĞǆƉĞƌƚƐ;^DͿĨƌŽŵǁŝƚŚŝŶĂŶĚŽƵƚƐŝĚĞ>ŽƵŝƐŝĂŶĂǁŝůůďĞƌĞĐƌƵŝƚĞĚƚŽĂĚĚƌĞƐƐ
ŐĂƉƐŝŶƚŚĞƚĞĐŚŶŝĐĂůĞǆƉĞƌƚŝƐĞŽĨƚŚĞĂǀĂŝůĂďůĞƉƌŽŐƌĂŵƐƚĂĨĨ͘WƌĞǀŝŽƵƐĞǆƉĞƌŝĞŶĐĞŽĨƚŚĞŝŶǀĞƐƚŝŐĂƚŽƌƐ
ŚĂƐƐŚŽǁŶƚŚĂƚĨĞĞƐĂǀĞƌĂŐŝŶŐΕΨϰϬϬƉĞƌǀŝƐŝƚĂĐƵƐƚŽŵĂƌǇƉƌŽǀŝƐŝŽŶ;ŝŶĂĚĚŝƚŝŽŶƚŽƚƌĂǀĞůĐŽƐƚƐͿĨŽƌŝŶ
ƐƚĂƚĞĂŶĚƌĞŐŝŽŶĂů^DƐ͘ƚŽƚĂůŽĨƚǁŽƐƵĐŚĞǆƉĞƌƚĨĞĞƐĂƌĞďƵĚŐĞƚĞĚĂŶŶƵĂůůǇĨŽƌĂƚŽƚĂůŽĨΨϴϬϬĨŽƌ
zĞĂƌϭĂŶĚzĞĂƌϯ͘dŚĞďƵĚŐĞƚĨŽƌzĞĂƌϮŝŶĐůƵĚĞƐĨŝǀĞƐƵĐŚĞǆƉĞƌƚƐŝŶĐůƵĚŝŶŐƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞ>&&ϮϬϮϮ
^ĞĂĨŽŽĚ^Ƶŵŵŝƚ͘
dƌĂŶƐůĂƚŝŽŶ^ĞƌǀŝĐĞƐ
/ƚŝƐŽĨƚĞŶĐŽŶƐŝĚĞƌĞĚŶĞĐĞƐƐĂƌǇƚŽƉƌŽǀŝĚĞƚƌĂŶƐůĂƚŝŽŶƐĞƌǀŝĐĞƐĂƚŽƵƚƌĞĂĐŚĂŶĚƚƌĂŝŶŝŶŐĞǀĞŶƚƐĂŶĚĨŽƌ
ƉƌŽŐƌĂŵƌĞůĂƚĞĚŵĂƚĞƌŝĂůƐŽƌǀŝĚĞŽƐ͘ƚŽƚĂůŽĨϯƚƌĂŶƐůĂƚŝŽŶƐĞƌǀŝĐĞƐƉĞƌǇĞĂƌĨŽƌϯǇĞĂƌƐŝƐƉƌŽũĞĐƚĞĚĂƚĂ
ĐŽƐƚŽĨΨϰϬϬƉĞƌĞǀĞŶƚ͘ƚŽƚĂůŽĨΨϯ͕ϲϬϬŝƐĂůůŽĐĂƚĞĚƚŽƚŚĞƐĞĞǆƉĞŶƐĞƐ͘
ƵƐŝŶĞƐƐΘŽƵƚƌĞĂĐŚdƌĂŝŶŝŶŐƐĞƌǀŝĐĞƐ
WƌŽĨĞƐƐŝŽŶĂůƐĞƌǀŝĐĞƐĂŐƌĞĞŵĞŶƚƐǁŝůůďĞŝƐƐƵĞĚƚŽƉƌŽǀŝĚĞƌƐƚŽĐƌĞĂƚĞĂƐĂŵƉůĞďƵƐŝŶĞƐƐƉƌŽĨŽƌŵĂĨŽƌĂ
ƐŵĂůů͕ŵĞĚŝƵŵ͕ĂŶĚůĂƌŐĞͲƐĐĂůĞKĨĂƌŵƚŽďĞƵƐĞĚĂƐƚƌĂŝŶŝŶŐĂŶĚƌĞĨĞƌĞŶĐĞŵĂƚĞƌŝĂůƐ͘ƌĞĂƚŝŽŶŽĨĂ
ƚƌĂŝŶŝŶŐŵŽĚƵůĞŽŶĂƐƉĞĐƚƐŽĨďƵƐŝŶĞƐƐĂŶĚŽƵƚƌĞĂĐŚĨŽƌďŽƵƚŝƋƵĞƐƉĞĐŝĂůƚǇĨŽŽĚƉƌŽĚƵĐƚƐƐƵĐŚĂƐK
ŽǇƐƚĞƌƐǁŝůůďĞĐŽŵƉůĞƚĞĚĂŶĚŵĂĚĞĂǀĂŝůĂďůĞƚŚŽƵŐŚƚŚŝƐŝŶŝƚŝĂƚŝǀĞ͘ŶŝŶƚĞŶƐŝǀĞϭŽƌϮĚĂǇ͞ďŽŽƚĐĂŵƉ͟
ǁŝƚŚŽŶĞͲŽŶĞĐŽŶƐƵůƚŝŶŐƐĞƌǀŝĐĞƐĂǀĂŝůĂďůĞƚŽƉĂƌƚŝĐŝƉĂƚŝŶŐďƵƐŝŶĞƐƐĞƐ͘ŶƚŝĐŝƉĂƚĞĚĐŽƐƚƐǁŝůůďĞĂŵŽƵŶƚ
ƚŽƐĞƌǀŝĐĞϮϴďƵƐŝŶĞƐƐƉĂƌƚŝĐŝƉĂŶƚƐĂƚĂĐŽƐƚŽĨΨϭ͕ϬϬϬ͘ϬϬͬƉĂƌƚŝĐŝƉĂŶƚĨŽƌĂƚŽƚĂůŽĨΨϮϴ͕ϬϬϬŽǀĞƌϯǇĞĂƌƐ͘
Kd,ZKWZd/E'yWE^^Θ^hͲtZKEdZd
ZŽŽŵĂŶĚƋƵŝƉŵĞŶƚZĞŶƚĂů
KǀĞƌƚŚĞϯͲǇĞĂƌƉƌŽŐƌĂŵƐĞǀĞƌĂůǁŽƌŬƐŚŽƉƐ͕ƌŽƵŶĚƚĂďůĞƐ͕ƚƌĂŝŶŝŶŐ͕ĂŶĚŽƵƚƌĞĂĐŚĞǀĞŶƚƐǁŝůůďĞŚĞůĚ͘/Ŷ
ĂĚĚŝƚŝŽŶ͕ƚŚĞKŝŶŝƚŝĂƚŝǀĞǁŝůůƉĂƌƚŶĞƌǁŝƚŚƚŚĞ>&&ϮϬϮϮ^ĞĂĨŽŽĚ^ƵŵŵŝƚƚŽŚĂƌŶĞƐƐƚŚĞƐǇŶĞƌŐǇŽĨ
ŚĂǀŝŶŐĂĐĐĞƐƐƚŽƚŚĞůĂƌŐĞŶƵŵďĞƌƐŽĨĐŽŵŵĞƌĐŝĂůĨŝƐŚĞƌŵĞŶǁŚŽĂƚƚĞŶĚƚŚĞĞǀĞŶƚďǇŚŽƐƚŝŶŐĂŵĞĞƚŝŶŐ
ŽĨKƉĂƌƚŝĐŝƉĂŶƚƐΘƐĞĞĚŚĂƚĐŚĞƌǇƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐ͘dŽĂĐĐŽŵƉůŝƐŚƚŚĞƐĞŽďũĞĐƚŝǀĞƐ͕ĨƵŶĚƐĨŽƌƌŽŽŵ
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ƌĞŶƚĂů͕ĞůĞĐƚƌŝĐĂůƵƐĂŐĞĂŶĚƐĞĐƵƌŝƚǇŝƐĂůůŽĐĂƚĞĚĂƚΨϭϬ͕ϬϬϬ;ϯǇĞĂƌƐΛΨϱϬϬǆϰĞǀĞŶƚƐĞĂĐŚŽĨƚŚĞϯǇĞĂƌƐ
н ĂĚĚŝƚŝŽŶĂůzĞĂƌϮ^ƵŵŵŝƚΛΨϰ͕ϬϬϬͿ͘ƋƵŝƉŵĞŶƚŶĞĞĚƐĨŽƌƚŚĞƐĞĞǀĞŶƚƐŝŶĐůƵĚĞƌĞŶƚĂůŽĨƉƌĞƐĞŶƚĂƚŝŽŶ
ĞůĞĐƚƌŽŶŝĐĞƋƵŝƉŵĞŶƚ;ƵƐĞ͕ƐĞƚƵƉĂŶĚƚĂŬĞĚŽǁŶͿĂŶĚǀŝĚĞŽŐƌĂƉŚǇĞƋƵŝƉŵĞŶƚĂƌĞďƵĚŐĞƚĞĚĂƚΨϭϬ͕ϬϬϬ
;ϯǇĞĂƌƐΛΨϱϬϬǆϰĞǀĞŶƚƐŽĨĞĂĐŚŽĨƚŚĞϯǇĞĂƌƐнĂĚĚŝƚŝŽŶĂůzĞĂƌϮ^ƵŵŵŝƚΛΨϰ͕ϬϬϬͿ͘
tŽƌŬƐŚŽƉĂƚĞƌŝŶŐ
WƌŽǀŝƐŝŽŶŽĨŵĞĂůƐĂƚĞǆƚĞŶƐŝŽŶͲƌĞůĂƚĞĚǁŽƌŬƐŚŽƉƐ͕ƚƌĂŝŶŝŶŐƐĂŶĚĚĞŵŽŶƐƚƌĂƚŝŽŶĞǀĞŶƚƐŝƐĂƉƌŽǀĞŶ
ŵĞƚŚŽĚŽĨŝŶĐƌĞĂƐŝŶŐƐƚĂŬĞŚŽůĚĞƌƉĂƌƚŝĐŝƉĂƚŝŽŶ͘/ƚŝƐŽĨƚĞŶŶĞĐĞƐƐĂƌǇƚŽůŽĐĂƚĞůŽĐĂůĐŽŵŵƵŶŝƚǇŽƉƚŝŽŶƐ
ĨŽƌƌƵƌĂůĞǀĞŶƚƐ͘ĂƚĞƌŝŶŐƉƌŽǀŝĚĞĚŝŶƐƵƉƉŽƌƚŽĨKƚƌĂŝŶŝŶŐƐĂƌĞĂůůŽĐĂƚĞĚĂƚĂĐŽƐƚŽĨΨϭ͕ϭϮϬͬǇĞĂƌŽƌĂ
ƚŽƚĂůŽĨΨϯ͕ϯϲϬĨŽƌϯǇĞĂƌƐ;ϴϬŵĞĂůƐͬǇĞĂƌсϰĞǀĞŶƚƐΛϮϬƉĂƌƚŝĐŝƉĂŶƚƐͬĞǀĞŶƚƐͿ͘dŚĞƐĞĂŵŽƵŶƚƐĂǀĞƌĂŐĞ
ĐŽƐƚŽĨΨϭϰƉĞƌŵĞĂů͕ǁŚŝĐŚŝƐŝŶŬĞĞƉŝŶŐǁŝƚŚ>ŽƵŝƐŝĂŶĂ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇƉŽůŝĐǇĨŽƌƐƉĞĐŝĂůŵĞĂůƐ͘
ŽĂƚZĞŶƚĂůͬĂƉƚĂŝŶ^ĞƌǀŝĐĞƐ
KĨĂƌŵƐĂƌĞůŽĐĂƚĞĚŽŶƚŚĞǁĂƚĞƌĂŶĚŵƵƐƚďĞƌĞĂĐŚĞĚďǇďŽĂƚ͘KĐĐĂƐŝŽŶĂůůǇĂďŽĂƚǁŝƚŚĂĐĂƉƚĂŝŶ
ŵƵƐƚďĞƌĞŶƚĞĚƚŽŝŶƐƉĞĐƚĂŶŝŶƐƚĂůůĂƚŝŽŶŽƌƌĞǀŝĞǁƐŝƚĞƐĨŽƌƉŽƚĞŶƚŝĂůůŽĐĂƚŝŽŶƐ͘dŚĞĐŽƐƚƚŽĚŽƚŚŝƐŝƐ
ĞƐƚŝŵĂƚĞĚĂƚΨϱϬϬƉĞƌŽĐĐƵƌƌĞŶĐĞΛϯƚƌŝƉƐƉĞƌǇĞĂƌĨŽƌĂƚŽƚĂůŽĨΨϰ͕ϱϬϬŽǀĞƌƚŚĞϯͲǇĞĂƌƉĞƌŝŽĚ͘
z^/ʹzĞůůŽǁ^ƉƌŝŶŐƐ/ŶƐƚƌƵŵĞŶƚͲǁĂƚĞƌƋƵĂůŝƚǇŵĞƚĞƌƋƵŝƉŵĞŶƚDĂŝŶƚĞŶĂŶĐĞ
dŚŝƐƵŶŝƚƌĞƋƵŝƌĞƐĂŶŶƵĂůŵĂŝŶƚĞŶĂŶĐĞŝŶĐůƵĚŝŶŐƚŚĞƌĞƉůĂĐĞŵĞŶƚŽĨĐĂďůĞƐΘƐĞŶƐŽƌƐ͘dŚĞƐĞĐŽƐƚƐĂƌĞ
ĞƐƚŝŵĂƚĞĚĂƚΨϱϬϬƉĞƌǇĞĂƌĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϱϬϬ͘
WŽƐƚĂŐĞͬ^ŚŝƉƉŝŶŐ
ƵĚŐĞƚĨŽƌƉŽƐƚĂŐĞĂŶĚƐŚŝƉƉŝŶŐŝƐĂůůŽĐĂƚĞĚĂƚΨϱϬͬĞĂĐŚΛϭϬŵĂŝůŝŶŐƐͬǇĞĂƌĨŽƌĂƚŽƚĂůŽĨΨϭ͕ϱϬϬŽǀĞƌϯͲ
ǇĞĂƌƐ͘
WƵďůŝĐĂƚŝŽŶƐͬEĞǁƐůĞƚƚĞƌ^ƵďƐĐƌŝƉƚŝŽŶ
ƐĂĚĞůŝǀĞƌĂďůĞŽĨƚŚŝƐƉƌŽŐƌĂŵĂŶĞǁƐůĞƚƚĞƌĨŽƌKŝŶƚĞƌĞƐƚĞĚƉĂƌƚŝĐŝƉĂŶƚƐǁŝůůďĞĐƌĞĂƚĞĚĂŶĚ
ƉƵďůŝƐŚĞĚŽŶĂŶĂƐŶĞĞĚďĂƐŝƐƚŽƵƉĚĂƚĞŽŶĂĐƚŝǀŝƚŝĞƐŽĨƚŚĞƉƌŽŐƌĂŵ͘dŚĞƌĞǁŝůůĂůƐŽďĞŽŶƐƵŵĞƌͬŚĞĨ
ŽƵƚƌĞĂĐŚĂĐƚŝǀŝƚŝĞƐĐƌĞĂƚĞĚƚŚĂƚǁŝůůŝŶĐůƵĚĞŶĞǁƐůĞƚƚĞƌƐ͕ƉƌĞƐƐƌĞůĞĂƐĞƐ͕ƉƵďůŝĐĂƚŝŽŶƐ͕ƐŽĐŝĂůŵĞĚŝĂ͕ĂŶĚ
ŽƚŚĞƌŽƉƉŽƌƚƵŶŝƚŝĞƐ͘ŶĞǁƐůĞƚƚĞƌƐƵďƐĐƌŝƉƚŝŽŶƐĞƌǀŝĐĞǁŝůůďĞƵƚŝůŝǌĞĚĂƚĂĐŽƐƚŽĨΨϲϬͬŵŽŶƚŚǆϯϲŵŽŶƚŚƐ
ĨŽƌĂƚŽƚĂůŽĨΨϮ͕ϭϲϬ͘dŚĞƌĞŵĂŝŶŝŶŐΨϴϰϬŝƐĂůůŽĐĂƚĞĚƚŽΨϳϬͬƋƵĂƌƚĞƌǆϭϮƋƵĂƌƚĞƌƐƚŽƐƵƉƉŽƌƚƚŚĞ
ŽƵƚƌĞĂĐŚĂĐƚŝǀŝƚŝĞƐĨŽƌƚŚĂƚƋƵĂƌƚĞƌŝŶƐŽĐŝĂůŵĞĚŝĂ͘dŽƚĂůďƵĚŐĞƚĨŽƌϯǇĞĂƌƐŝƐĂůůŽĐĂƚĞĚĂƚΨϯ͕ϬϬϬ͘
K&ĂĐƚ^ŚĞĞƚƐʹƉƌŝŶƚŝŶŐ
ƚŽƚĂůŽĨΨϵ͕ϬϬϬŝƐĂůůŽĐĂƚĞĚƚŽĨĂĐƚƐŚĞĞƚƉƌŝŶƚŝŶŐŽǀĞƌϯǇĞĂƌƐ͘dŚŝƐĂŵŽƵŶƚŝƐĞƋƵĂůůǇĚŝƐƚƌŝďƵƚĞĚ
ĂŶŶƵĂůůǇĨŽƌĂƚŽƚĂůŽĨΨϯ͕ϬϬϬͬƉĞƌǇĞĂƌ;ϭϬƉƌŝŶƚŝŶŐƐΛΨϯϬϬƉĞƌͿ͘
WƌŝŶƚŝŶŐΘWƌŽŵŽƚŝŽŶĂů/ƚĞŵƐ
/ŶǇĞĂƌϮ͕K^ƵŵŵŝƚŵĂƚĞƌŝĂůƐŝŶĐůƵĚŝŶŐďĂŶŶĞƌƐ͕ƉŽƐƚĞƌƐ͕ŚĂŶĚŽƵƚƐ͕ƉƵƐŚĐĂƌĚƐĂŶĚŽƚŚĞƌƉƌŝŶƚ
ŵĂƚĞƌŝĂůƐƌĞƋƵŝƌĞĚĂƌĞďƵĚŐĞƚĞĚĂƚΨϰ͕ϱϬϬ͘ĚĚŝƚŝŽŶĂůůǇ͕ŝŶĨŽƌŵĂƚŝŽŶĂůĨůǇĞƌƐ͕ĐŽƵƌƐĞĐƵƌƌŝĐƵůĂƌͲƌĞůĂƚĞĚ
ŝŶĨŽƌŵĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐƉŽǁĞƌƉŽŝŶƚƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ƚƌĂŝŶŝŶŐŵĂŶƵĂůƐ͕ĂŶĚƐƉƌĞĂĚƐŚĞĞƚƐ͕ǁŝůůďĞƉƌŝŶƚĞĚƉĞƌ
ǇĞĂƌƚŽƐƵƉƉůĞŵĞŶƚƚŚĞKǀŝĚĞŽƚƌĂŝŶŝŶŐŵĂƚĞƌŝĂůƐĂƚĂĐŽƐƚŽĨΨϭ͕ϱϬϬͬǇĞĂƌĨŽƌǇĞĂƌƐϭΘϯ͘dŽƚĂůϯͲǇĞĂƌ
ďƵĚŐĞƚŝƐΨϳ͕ϱϬϬ͘
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^ƵďͲĂǁĂƌĚĐŽŶƚƌĂĐƚŽƌͲĞŵŽŶƐƚƌĂƚŝŽŶWƌŽũĞĐƚ&ƵŶĚŝŶŐ
dŚĞĐŽƌĞŽďũĞĐƚŝǀĞŽĨƚŚŝƐŝŶŝƚŝĂƚŝǀĞŝƐƚŽĨĂĐŝůŝƚĂƚĞƚŚĞĞǆƉĂŶƐŝŽŶĂŶĚƐƵĐĐĞƐƐŽĨƚŚĞĨůĞĚŐůŝŶŐůƚĞƌŶĂƚŝǀĞ
KǇƐƚĞƌƵůƚƵƌĞ;KͿŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂ͘dŽƚŚĂƚĞŶĚ͕ǁĞƉƌŽƉŽƐĞƚŽŽĨĨĞƌƵƉƚŽΨϭ͘ϴŵŝůůŝŽŶŝŶĚŝƌĞĐƚ
ĨŝŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞƚŽƐƚĂŶĚƵƉƉŝůŽƚKĨĂĐŝůŝƚŝĞƐŝŶĐůƵĚŝŶŐŶĞǁĂŶĚĞǆŝƐƚŝŶŐ͗ͿƉĂƌŬƐǁŚĞƌĞŝŶĚŝǀŝĚƵĂů
ĨĂƌŵĞƌƐĐĂŶůŽĐĂƚĞĂŶĚĂĐŚŝĞǀĞĚĞƐŝƌĞĚƐǇŶĞƌŐŝĞƐʹĂŐŽĂůŽĨϯƉĂƌŬƐ;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿͿEƵƌƐĞƌŝĞƐͲϭϬ
;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿͬƐĞĞĚŐƌŽǁŽƵƚĨĂƌŵƉƌŽũĞĐƚƐ͕ͿKŐƌŽǁŽƵƚĨĂƌŵƐʹǁŝƚŚĂŐŽĂůϮϬĨĂĐŝůŝƚŝĞƐ
;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿĂŶĚͿ,ĂƚĐŚĞƌŝĞƐʹϮĨĂĐŝůŝƚŝĞƐ;ŝŶĐůƵĚŝŶŐĞǆŝƐƚŝŶŐͿ͘tĞĂƌĞƌĞƋƵĞƐƚŝŶŐƚŚĞƐĞĨƵŶĚƐďĞ
ĚŝƐƚƌŝďƵƚĞĚƚŽ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŝŶϮŝŶǀŽŝĐĞƐǁŝƚŚƚŚĞĨŝƌƐƚŝŶǀŽŝĐĞ;Ψϰϰϱ͕ϱϬϬͿƉĂǇĂďůĞĂƚƚŚĞƐƚĂƌƚŽĨƚŚĞ
ĐŽŶƚƌĂĐƚĂŶĚƐĞĐŽŶĚŝŶǀŽŝĐĞ;Ψϭ͕ϱϯϰ͕ϱϬϬͿƉĂǇĂďůĞ:ĂŶƵĂƌǇϭ͕ϮϬϮϮ͘dŚŝƐǁŝůůĂůůŽǁĨŽƌƐƚƌĞĂŵůŝŶĞĨƵŶĚŝŶŐ
ŽĨƚŚĞƐƵďͲĐŽŶƚƌĂĐƚƉŽƌƚŝŽŶŽĨƚŚŝƐƉƌŽƉŽƐĂů͘
dŽĨĂĐŝůŝƚĂƚĞƚŚŝƐŽďũĞĐƚŝǀĞ͕^ĞĂ'ƌĂŶƚǁŝůůĐƌĞĂƚĞĂ^^ƵďͲŽŶƚƌĂĐƚǁŝƚŚƚŚĞ//ďĞƌŝĂ/ŶĚƵƐƚƌŝĂůĞǀĞůŽƉŵĞŶƚ
&ŽƵŶĚĂƚŝŽŶ;/&Ϳ;ϱϬϭĐϯͿƚŽĂĚŵŝŶŝƐƚĞƌƚŚĞĚŝƐƚƌŝďƵƚŝŽŶŽĨƚŚĞƐĞĨƵŶĚƐĚŝƌĞĐƚůǇƚŽĂƉƉƌŽǀĞĚĞŶƚŝƚŝĞƐĨŽƌ
ĂƉƉƌŽǀĞĚĞǆƉĞŶƐĞƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞĐƌĞĂƚŝŽŶŽĨƚŚĞKWĂƌŬƐĂŶĚ&ĂƌŵƐ͘ƚŽƚĂůŽĨΨϭ͕ϵϴϬ͕ϬϬϬǁŝůů
ďĞĂůůŽĐĂƚĞĚŝŶƚŚŝƐƐƵďͲĐŽŶƚƌĂĐƚǁŝƚŚΨϭ͕ϴϬϬ͕ϬϬϬĚĞƐŝŐŶĂƚĞĚƚŽďĞĚŝƐƚƌŝďƵƚĞĚŝŶKŐƌĂŶƚƐĂŶĚ/&
ƌĞŝŵďƵƌƐĂďůĞĐŽƐƚƐŽĨƵƉƚŽΨϭϴϬ͕ϬϬϬ;ϭϬйͿŽǀĞƌƚŚĞϯͲǇĞĂƌƚĞƌŵĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞĨĞĞƐ͘
/&ŝƐĂŶĞƐƚĂďůŝƐŚĞĚƉĂƌƚŶĞƌǁŝƚŚ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚŝŶĐŽŶĚƵĐƚŝŶŐŽƵƚƌĞĂĐŚĂŶĚĞĚƵĐĂƚŝŽŶƚŽƚŚĞ
ĐŽŵŵĞƌĐŝĂůƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇŚĂǀŝŶŐƉůĂǇĞĚĂŶŝŶƚĞŐƌĂůƉĂƌƚŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞWŽƌƚŽĨ
ĞůĐĂŵďƌĞͬ>ŽƵŝƐŝĂŶĂŝƌĞĐƚ^ĞĂĨŽŽĚŝŶŝƚŝĂƚŝǀĞƐ͘dŚĞǇĂůƐŽƉĂƌƚŶĞƌĞĚŝŶƚŚĞĞĚƵĐĂƚŝŽŶĂůƐĞĂĨŽŽĚŝŶĚƵƐƚƌǇ
ǀŝĚĞŽƐĂŶĚƐĞŵŝŶĂƌƐƚŚĂƚƉƌĞĚĂƚĞĚƚŚĞĐƌĞĂƚŝŽŶŽĨƚŚĞ>ŽƵŝƐŝĂŶĂ&ŝƐŚĞƌŝĞƐ&ŽƌǁĂƌĚ/ŶŝƚŝĂƚŝǀĞ;>&&Ϳ͘dŚĞ
ϱϬϭĐ;ϯͿĞŶƚŝƚǇŝƐƐƚƌƵĐƚƵƌĞĚĂƐĂĐŽŵŵƵŶŝƚǇĨŽƵŶĚĂƚŝŽŶĂŶĚŚĂƐƌĞĐĞŶƚůǇĂĚŵŝŶŝƐƚĞƌĞĚƚŚĞ͞>ĂƵƌĂ
ZĞĐŽǀĞƌǇ&ƵŶĚ͟ǁŚŝĐŚŝƐĂ>ŽƵŝƐŝĂŶĂ^ĞĂ'ƌĂŶƚͬ>ŽƵŝƐŝĂŶĂ^ĞĂ&ŽŽĚ&ƵƚƵƌĞƐ;>^&ͿŝŶŝƚŝĂƚŝǀĞƚŽƌĞĐŽǀĞƌ
ĐŽŵŵĞƌĐŝĂůƐŚƌŝŵƉŝŶŐǀĞƐƐĞůƐƐƵŶŬĚƵƌŝŶŐ,ƵƌƌŝĐĂŶĞ>ĂƵƌĂ͘
dŚĞǇǁŝůůƉƌŽǀŝĚĞƚŚĞŶĞĐĞƐƐĂƌǇĐŽŶƚƌĂĐƚƐ͕ĂŐƌĞĞŵĞŶƚƐ͕ŝŶƐƵƌĂŶĐĞ͕ĂŶĚƚĂǆĚŽĐƵŵĞŶƚƐƌĞƋƵŝƌĞĚƚŽ
ĂĚŵŝŶŝƐƚĞƌƚŚŝƐƉƌŽŐƌĂŵ͘dŚĞŝƌĐŽƐƚƐǁŝůůŝŶĐůƵĚĞĨŝǆĐŽƐƚƐ͕ĂĚŵŝŶŝƐƚƌĂƚŝǀĞŽǀĞƌŚĞĂĚ͕ƉĞƌƐŽŶŶĞů͕ŵĂƚĞƌŝĂůƐ͕
ĂŶĚďĂƐŝĐƚƌĂǀĞůĐŽƐƚƐƚŽĐŽŶĚƵĐƚƚŚĞƐĞĚƵƚŝĞƐĂŶĚǁŝůůďĞƉĂŝĚƋƵĂƌƚĞƌůǇďĂƐĞĚŽŶŝŶǀŽŝĐŝŶŐ͘
dŚĞĨŽůůŽǁŝŶŐŝƐĂŶŽƵƚůŝŶĞŽĨŚŽǁƚŚĞ^ƵďͲŽŶƚƌĂĐƚŽƌǁŝůůĚŝƐƚƌŝďƵƚĞƚŚĞƉŝůŽƚƉƌŽũĞĐƚĨƵŶĚƐ͗
WŝůŽƚKWĂƌŬƐʹ
dŽŚĞůƉĨĂĐŝůŝƚĂƚĞŝŶƚĞƌĞƐƚĂŶĚĚĞǀĞůŽƉŵĞŶƚŽĨKƐƚĂƚĞͲǁŝĚĞŝŶĐŽĂƐƚĂůƉĂƌŝƐŚĞƐ͕ƚŚĞƌĞŝƐĂŶĞĞĚƚŽ
ŝŶĨŽƌŵĂŶĚĞĚƵĐĂƚĞŽĨĨŝĐŝĂůƐŽŶƚŚĞƉŽƚĞŶƚŝĂůĨŽƌďƵƐŝŶĞƐƐĞŶƚĞƌƉƌŝƐĞĂƌĞĂƐ͕ĂŬĂKWĂƌŬƐ͕ŵŽĚĞůĞĚŽŶ
ƚŚĞK&ĂƌŵŝŶŝƚŝĂƚĞĚďǇƚŚĞ'ƌĂŶĚ/ƐůĞWŽƌƚŽŵŵŝƐƐŝŽŶŝŶƚŚĞĂƌĂƚĂƌŝĂĞƐƚƵĂƌǇ͘tĞƉƌŽƉŽƐĞƚŽǁŽƌŬ
ǁŝƚŚƚŚĞĂŵĞƌŽŶWĂƌŝƐŚ͕ƚŚĞĂŵĞƌŽŶWŽƌƚŽŵŵŝƐƐŝŽŶ͕ĂŶĚƚŚĞKǇƐƚĞƌZĞƐŽƵƌĐĞ'ƌŽƵƉ;KZ'ͿƚŚĂƚŚĂƐ
ĞǆƉƌĞƐƐĞĚŝŶƚĞƌĞƐƚŝŶĚĞǀĞůŽƉŝŶŐĂƉĂƌŬ͘ŝƌĞĐƚĂƐƐŝƐƚĂŶĐĞŽĨƵƉƚŽΨϭϬϬ͕ϬϬϬƉĞƌƉĂƌŬŚĂƐďĞĞŶ
ĞĂƌŵĂƌŬĞĚƚŽĂƐƐŝƐƚǁŝƚŚƐŝƚĞƐĞůĞĐƚŝŽŶ͕ĞŶŐŝŶĞĞƌŝŶŐ͕ƉĞƌŵŝƚƚŝŶŐ͕ĨĂĐŝůŝƚǇƐĞĐƵƌŝƚǇĂŶĚƉƌŽũĞĐƚ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘tĞǁŝůůƵƐĞƚŚŝƐƉƌŽũĞĐƚƚŽƌĞĂĐŚŽƵƚƚŽŽƚŚĞƌĐŽĂƐƚĂůƉĂƌŝƐŚĞƐ͕ŐŽǀĞƌŶŵĞŶƚĂůĞŶƚŝƚŝĞƐ͕
ĂŶĚĐŽĂƐƚĂůůĂŶĚŽǁŶĞƌͬŵĂŶĂŐĞŵĞŶƚĐŽŵƉĂŶŝĞƐƚŽŝŶĨŽƌŵĂŶĚǁŽƌŬǁŝƚŚƚŚĞŵŽŶƚŚĞŝƌƉŽƚĞŶƚŝĂůŝŶƚĞƌĞƐƚ
ŝŶĚĞǀĞůŽƉŝŶŐĂŶKƉĂƌŬ͘ďƵĚŐĞƚĨŽƌƵƉƚŽϯƐƵĐŚĨĂĐŝůŝƚŝĞƐ;ŝŶĐůƵĚŝŶŐĚĂŵĂŐĞƌĞĐŽǀĞƌǇΘ
ŝŵƉƌŽǀĞŵĞŶƚƐƚŽĞǆŝƐƚŝŶŐ'ƌĂŶĚ/ƐůĞWĂƌŬͿΛƵƉƚŽΨϭϬϬ͕ϬϬϬĞĂĐŚĚĞǀĞůŽƉŵĞŶƚŝŶĐŽĂƐƚĂů>ŽƵŝƐŝĂŶĂŝƐ
ŝŶĐůƵĚĞĚŝŶƚŚŝƐƉƌŽƉŽƐĂů͘tĞĨĞĞůƚŚŝƐŝƐĂŶŽƉƚŝŵŝƐƚŝĐŐŽĂůďƵƚƚŚĂƚŝƚŝƐƉƌƵĚĞŶƚƚŽŚĂǀĞĨƵŶĚƐĂůůŽĐĂƚĞĚŝĨ
WĂƌŝƐŚĞƐŝŶĚŝĐĂƚĞƚŚĞĚĞƐŝƌĞƚŽƉƵƌƐƵĞƚŚĞƐĞĨĂĐŝůŝƚŝĞƐ͘ΨϯϬϬ͕ϬϬϬŚĂƐďĞĞŶĂůůŽĐĂƚĞĚƚŽƚŚŝƐĞĨĨŽƌƚ͘tĞ
ĂŶƚŝĐŝƉĂƚĞƚŚĂƚĞĂĐŚ͞WĂƌŬ͟ǁŝůůďĞŽĨƐƵĨĨŝĐŝĞŶƚƐŝǌĞƚŽŚŽƵƐĞƵƉƚŽϭϬŝŶĚŝǀŝĚƵĂůKŐƌŽǁŽƵƚĨĂƌŵƐĂŶĚ
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ǁŝůůƐƚƌŝǀĞƚŽŚĞůƉůŽĐĂƚĞŽŶĞ͞ǇĞĚ>ĂƌǀĂĞEƵƌƐĞƌǇ͟ǁŝƚŚŝŶʹŽƌŐĞŽŐƌĂƉŚŝĐĂůůǇŶĞĂƌĞĂĐŚĞƐƚĂďůŝƐŚĞĚ
͞WĂƌŬ͘͟

EƵƌƐĞƌŝĞƐͲ
dŚĞƐĞĨĂĐŝůŝƚŝĞƐĂƌĞŝŶƚĞŐƌĂůƚŽƚŚĞĞǆƉĂŶƐŝŽŶŽĨƚŚĞKŝŶĚƵƐƚƌǇŝŶ>ŽƵŝƐŝĂŶĂĂƐĞĂĐŚĨĂƌŵǁŝůůƌĞƋƵŝƌĞ
ƐĞĞĚŽƌůĂƌǀĂĞƚŽƉůĂĐĞŝŶƚŚĞŝƌĐĂŐĞƐĨŽƌŐƌŽǁŽƵƚƚŽŵĂƌŬĞƚƐŝǌĞŽǇƐƚĞƌƐ͘dŚĞĞǇĞĚͲůĂƌǀĂĞĂŶĚŵŝĐƌŽͲƐĞĞĚ
ŐĞŶĞƌĂƚĞĚďǇƚŚĞƐĞĨĂĐŝůŝƚŝĞƐǁŝůůƉƌŝŵĂƌŝůǇďĞĨŽƌƵƐĞŽŶŽŶĞ͛ƐŽǁŶŐƌŽǁͲŽƵƚĨĂƌŵ͕ǁŝƚŚĞŶĐŽƵƌĂŐĞŵĞŶƚ
ƚŽĞŝƚŚĞƌƐĞůůŽƌĨƌĞĞůǇĚŝƐƚƌŝďƵƚĞĂŶǇƐƵƌƉůƵƐƚŽŽƚŚĞƌĨĂƌŵĞƌƐ͘KƵƌĞǆƉĞĐƚĂƚŝŽŶŝƐƚŽƉƌŽǀŝĚĞƵƉƚŽ
Ψϭϱ͕ϬϬϬĨŽƌĞĂĐŚŶĞǁ;ĂŶĚĞǆŝƐƚŝŶŐͿŶƵƌƐĞƌŝĞƐ͘ŐŽĂůŽĨůŽĐĂƚŝŶŐϭϬƐƵĐŚĨĂĐŝůŝƚŝĞƐŝƐŝŶĐůƵĚĞĚŝŶƚŚĞ
ďƵĚŐĞƚĨŽƌĂƚŽƚĂůŽĨΨϭϱϬ͕ϬϬϬ͘
K'ƌŽǁŽƵƚ&ĂƌŵƐʹ
Ψϰϱ͕ϬϬϬƉĞƌĨĂƌŵŝƐĂůůŽĐĂƚĞĚƚŽƚŚĞƐĞĐŽŶƚƌĂĐƚƐ͘dŚŝƐŝŶĐůƵĚĞƐƚŚŽƐĞKĨĂƌŵĞƌƐĂĐƚŝǀĞůǇŝŶƚŚĞďƵƐŝŶĞƐƐ
ŶŽǁ;ǁŝƚŚĚŽĐƵŵĞŶƚĞĚĚĂŵĂŐĞƐͿ͘dŚŝƐŝƐƚŚĞƉƌŝŵĂƌǇKĐĂƚĞŐŽƌǇŽĨŝŶƚĞƌĞƐƚĨŽƌŵŽƐƚŽǇƐƚĞƌŝŶĚƵƐƚƌǇ
ŵĞŵďĞƌƐ͘dŚŝƐĂŵŽƵŶƚŝƐďĂƐĞĚŽŶŝŶŝƚŝĂůĞƐƚŝŵĂƚĞĚĐĂƉŝƚĂůĐŽƐƚĨŽƌƉƵƌĐŚĂƐŝŶŐĂŶĚŝŶƐƚĂůůŝŶŐϬ͘ϰŚĞĐƚĂƌĞ
;ϭĂĐƌĞͿŽĨƚŚĞĚũƵƐƚĂďůĞ>ŽŶŐůŝŶĞ^ǇƐƚĞŵŝŶ'ƌĂŶĚ/ƐůĞ͕>͘;ďĂƐĞĚŽŶĚĂƚĂĨƌŽŵ>^hĚŝƐƐĞƌƚĂƚŝŽŶďǇƌ͘
ƌŝĂŶĂůůĂŵ͕ĂĐŽͲW/ŽŶƚŚŝƐƉƌŽũĞĐƚ͘KǀĞƌƚŚĞϯͲǇĞĂƌƉĞƌŝŽĚ͕ĞĨĨŽƌƚƐǁŝůůďĞƚŽƉƌŽǀŝĚĞϮϬƐƵĐŚĐŽŶƚƌĂĐƚƐ
ƚŽƉĞƌŵŝƚƚĞĚKĨĂƌŵƐĨŽƌĂƚŽƚĂůŽĨΨϵϬϬ͕ϬϬϬĂůůŽĐĂƚĞĚŽǀĞƌϯǇĞĂƌƐ͘dŚĞƐĞǁŝůůďĞƚŽĞǆŝƐƚŝŶŐĨĂƌŵĞƌƐ
ĂŶĚƚŽŶĞǁŝŶĚƵƐƚƌǇƉĂƌƚŝĐŝƉĂŶƚƐǁŝƚŚĂĨŽĐƵƐŽŶĞǆŝƐƚŝŶŐĨĂƌŵƐĂŶĚƚƌĂĚŝƚŝŽŶĂůŽǇƐƚĞƌŵĞŶŝŶƚĞƌĞƐƚĞĚŝŶ
ƚŚŝƐĂůƚĞƌŶĂƚŝǀĞŵĞƚŚŽĚŽĨŽǇƐƚĞƌĐƵůƚŝǀĂƚŝŽŶ͘
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ΨϮϮϱ͕ϬϬϬƉĞƌŚĂƚĐŚĞƌǇŝƐĂůůŽĐĂƚĞĚ͘dŚŝƐŝƐĂĨĂĐŝůŝƚǇƚŚĂƚŵĂŝŶƚĂŝŶƐŝƚƐŽǁŶďƌŽŽĚƐƚŽĐŬƚŽƐƉĂǁŶĨŽƌ
ĚŝƉůŽŝĚĂŶĚƚƌŝƉůŽŝĚĞǇĞĚůĂƌǀĂĞĨŽƌƐĂůĞƚŽƐĞĞĚŶƵƌƐĞƌŝĞƐĂŶĚŐƌŽǁͲŽƵƚĨĂƌŵƐ͘ŚĂƚĐŚĞƌǇŚĂƐǇĞĂƌͲƌŽƵŶĚ
ĞǆƉĞŶƐĞƐƚŽŵĂŝŶƚĂŝŶŝƚƐďƌŽŽĚƐƚŽĐŬĂŶĚǁŝůůŶĞĞĚĨĂĐŝůŝƚŝĞƐƚŽƐƉĂǁŶ͕ĨĞƌƚŝůŝǌĞĂŶĚƌĞĂƌƚŽƚŚĞĞǇĞĚůĂƌǀĂĞ
ƐƚĂŐĞŝŶĂǁĂƚĞƌͲƋƵĂůŝƚǇĐŽŶƚƌŽůůĞĚĞŶǀŝƌŽŶŵĞŶƚǁŚŝůĞƐƵƉƉůǇŝŶŐĂůŐĂĞĂƐĨŽŽĚ͕ĂŶĚƚŚĞŶƚŽŚĂƌǀĞƐƚĨŽƌ
ůĂƚĞƌƐĞƚƚŝŶŐŽŶŵŝĐƌŽĐůƵƚĐŚĂƐƐĞĞĚ͘dŚŝƐŝƐĂŶĞǆƉĞŶƐŝǀĞĂŶĚǀĞƌǇďƵƐŝŶĞƐƐͲƌŝƐŬǇƉƌŽĐĞƐƐĂŶĚƚŚĞĂŵŽƵŶƚ
ĂǀĂŝůĂďůĞ͕ΨϮϮϱ͕ϬϬϬƉĞƌŚĂƚĐŚĞƌǇŐƌĂŶƚ͕ŝƐŝŶƚĞŶĚĞĚƚŽŝŶĐƌĞĂƐĞŽƉƉŽƌƚƵŶŝƚǇĨŽƌƐƵĐĐĞƐƐ͘tĞƉƌŽƉŽƐĞϮ
ƐƵĐŚŐƌĂŶƚƐĚƵƌŝŶŐƚŚŝƐƉƌŽŐƌĂŵĨŽƌĂƚŽƚĂůŽĨΨϰϱϬ͕ϬϬϬĂůůŽĐĂƚĞĚ͘
'dh/d/KEZD/^^/KE
dƵŝƚŝŽŶƌĞŵŝƐƐŝŽŶŝƐĐŚĂƌŐĞĚĂƚϯϲйŽĨƚŚĞŐƌĂĚƵĂƚĞƐƚƵĚĞŶƚƐĂůĂƌǇ͘
//E/ZdK^d^
/ŶĚŝƌĞĐƚŽƐƚƐ;&ĂĐŝůŝƚŝĞƐĂŶĚĚŵŝŶŝƐƚƌĂƚŝǀĞͿĂƌĞĐĂůĐƵůĂƚĞĚĂƚ>^h͛ƐĨĞĚĞƌĂůůǇŶĞŐŽƚŝĂƚĞĚŽĨĨͲĐĂŵƉƵƐƐƚĂƚĞ
ƌĂƚĞŽĨϭϯйŽĨŵŽĚŝĨŝĞĚƚŽƚĂůĚŝƌĞĐƚĐŽƐƚƐ;DdͿ͘
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LO-SPAT
LEVERAGING OPPORTUNITIES AND STRATEGIC PARTNERSHIPS TO ADVANCE
TOLERANT OYSTERS FOR RESTORATION
UNIVERSITY OF LOUISIANA AT LAFAYETTE

Problem Statement
Louisiana is one of the major oyster-producing states in the U.S. The Gulf of Mexico (GOM)
oyster fishery has a dockside value of $65.9 million per year and represents 46% of the total
national average (data from 2000-2014; Banks et al. 2016). Oyster industries in Louisiana are
concentrated in the eastern estuaries in the state, mainly from Lake Pontchartrain to the mouth of
the Mississippi River, and throughout Barataria, Breton, and Terrebonne Bays. Historically, oyster
reefs also existed in the western estuaries of Vermilion Bay (Moore, 1899); however, these are
now mostly restricted to offshore waters in the Atchafalaya-Vermilion Bay system.
In recent years, oyster production has declined severely, influencing the income of oystermen,
restaurants, oyster industries, and economy. Major reasons for the decline of oyster production
include alternation of salinity level in oyster producing areas. Over the past 20 years, for example,
average salinity in Barataria Bay has decreased by approximately 5 PSU (rate of 0.18 PSU/year),
largely related to increasing discharge from the Mississippi River (Turner, 2019). In 2019, alone,
oysters experienced mortality rates as high as 90% tied to high water levels in the Mississippi
River basin delivered as freshwater to the LA/MS coast via the Bonnet Carré Spillway
(www.npr.org/2019/11/28/783272904/fisheries-and-fishermen-hard-hit-by-decline-of-oysterson-gulf-coast). Such freshwater inputs are documented and/or predicted to continue to affect
estuarine water quality and oyster habitat (Wang, 2017; Soniat, 2013; Turner, 2006). Other
environmental stressors also play a part in declining oyster health and production in northern GOM
waters, including events like the Deepwater Horizon oil spill, nonpoint source pollution of surface
waters, and destruction of natural habitats by natural (i.e. hurricanes) or manmade (i.e. dredging)
activities. While such declines are being addressed, on the short term, with federal assistance
(approx. $73 million USD are being provided to LA to help offset real and future economic losses
of the 2019 floods; https://www.louisianasportsman.com/fishing/louisiana-fisheries-set-toreceive-73-million-in-federal-assistance/) and movement towards alternative practices (i.e. offbottom aquaculture), a longer-term solution requires development of oyster populations capable
of withstanding moderate periods of low salinity and the co-stressors that accompany those low
salinity environments.
The eastern oyster (Crassostrea virginica) can tolerate salinities between 5 and 40 PSU but grow
optimally at 14 to 28 PSU (La Peyre, 2009; Galtsoff, 1964). Direct effects of decreased salinity
have been documented in oysters, including starvation and asphyxiation following long periods of
low salinity (La Peyre, 2013). Such effects can have long-lasting implications via reduced
recruitment. Such impacts are exacerbated by coincident periods of high temperatures (Rybovich,
2016; Jones, 2019), which are becoming more common in the warming GOM (Glenn et al. 2015).
An additional challenge for oysters living in low salinity occurs after spawning, when typicallybuoyant eggs encounter lower density environments (and thus, lower buoyancy), which can
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interrupt transport of developing larvae during through estuaries (Seliger, 1982) and away from
parent organisms.
In addition to salinity and temperature, total suspended sediment (TSS) concentrations can further
exacerbate the negative effects of low salinity on oysters, with significant reductions in clearance
rates (Bernasconi, 2017). Low salinities also represent waters in which nutritionally-poor algae
thrive, such as cyanobacteria, which can tolerate high temperatures and salinities < 15 PSU (Paerl,
2008; Tonk et al. 2007). However, cyanobacteria are less nutritious than their eukaryotic algal
counterparts (Ahlgren, 1990; Geider, 2002), so their dominance may further limit oyster growth.
While classical pathogens of oysters are inhibited at low salinities (e.g. La Peyre et al. 2009), risk
of transmission of pathogenic bacteria (e.g. some species of Vibrio) to human consumers is
increased at low salinity (Froelich, 2012; Motes, 1998). Taken together, these stressors can result
in declines in oyster populations and in reduced nutritional quality and marketability of oysters
subjected to such adverse conditions (Lemasson, 2019).
Diversions remain a critical tool to attaining the goals of the Louisiana Coastal Master Plan
(CPRA, 2017), as does restoration of oyster reefs. In order to sustain the oyster economy and
accomplish the goals laid out in the Louisiana Coastal Master Plan, there is an immediate need for
long-term restoration of oyster reefs with a population of oysters capable of surviving the low
salinity conditions along the Louisiana coast. Recent research suggests that tolerance to acute low
salinity is moderately-to-highly heritable (McCarty et al., 2019) and that epigenetic responses of
C. virginica may help them persist across suboptimal environments and contribute to population
structure in LA estuaries (Johnson & Kelly 2020). This proposed project will build upon this
research, leveraging the expertise in coastal and restoration ecology, environmental monitoring,
organismal biology, and molecular biology at three public universities (University of Louisiana at
Lafayette, U.S. Geological Survey/Louisiana State University Agricultural Center, University
of Maryland Horn Point Laboratory). The project will also utilize expertise in oyster spawning,
husbandry, and, ultimately deployment for restoration purposes, from within the oyster industry.
Together, this research and its application will help the State of Louisiana – and other states and
regions – address the pressing need of sustaining oyster populations through ongoing coastal
change.
Project Leadership
UL Lafayette
The overall project will be led and coordinated by Dr. Beth Stauffer, Assistant Professor in the
Department of Biology at UL Lafayette. PI Stauffer will also help lead several tasks related to
monitoring oyster reefs and conducting experiments on low salinity and co-stressor tolerance.
CoPI Dr. Durga Poudel, Professor in the School of Geosciences, will oversee broodstock facility
construction and operations and will help lead tasks related to environmental monitoring of oyster
reefs. CoPI Dr. Natalia Sidorovskaia, Professor in the Physics Department, will also participate in
monitoring of oyster reefs using novel acoustic methods. CoPI Dr. Geoff Stewart will play an
important role in engagement of the oyster industry, including collecting their insight/feedback on
project design, keeping them apprised of the progress, and building a cohesive messaging strategy
around the project. UL Lafayette project leadership will work in collaboration with a Technical
Advisory Committee and partner institutions (see below), relevant state agencies (LA Dept. of
Wildlife & Fisheries, Coastal Protection & Restoration Agency, etc.), and partners in the oyster
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industry with expertise in oyster ecology, spawning, and rearing and construction, deployment,
and management of restored oyster reefs.
Partner Institutions
Dr. Megan La Peyre, Research Biologist, Adjunct Professor (U.S. Geological Survey, Louisiana
Fish and Wildlife Cooperative Research Unit, School of Renewable Natural Resources,
Louisiana State University Agricultural Center) brings 20 years of experience working on
oyster biology, restoration ecology and oyster modeling. Dr. La Peyre’s team includes
postdoctoral research associates Dr. Sandra Casas Liste and Dr. Romain Lavaud, who have
extensive experience in working with oysters in the lab and field and in building models
for oyster growth and production, respectively. The USGS/LSU AgCenter team will be
involved in continuing their work to map existing and potential low salinity oyster
populations, understanding environmental variability associated with these populations (Task
1), and quantifying collected and bred oyster tolerances to low and varying salinity and
other environmental co-stressors, both in the lab (Task 3) and the field (Tasks 6, 7).
Dr. Louis Plough, Associate Professor, University of Maryland Center
for Environmental Science Horn Point Laboratory (UMCES HPL) has
over a decade of experience in population genetics/genomics of marine
animals, oyster larval biology, and oyster aquaculture and restoration. Dr. Plough will be involved
in genetically identifying and tracking broodstock with tolerant characteristics, applying genomics
and traditional selection methods to choosing broodstock for spawning, and working with the
project team and oyster industry partners to ensure successful spawning and tracking population
genetic markers over the course of the project.
Technical Advisory Committee
A Technical Advisory Committee (7 people) will be formed to provide expert guidance on the
project. This committee will be formed upon project initiation and the committee will remain
constituted over the duration of the project. Members of this committee will be expected to
participate in semiannual meetings with the project leadership team, and advisors will receive
annual honoraria for their service. Below are individuals we would consider inviting to serve as
committee members:
•
•
•
•
•
•
•

Mitch Jurisich, Oyster Task Force Chair
Bruce Barber, Executive Director at Gulf Shellfish Institute, Inc.
Dr. Morgan Kelly, Louisiana State University
Dr. Brian Callam, Director, Grand Isle Oyster Research Lab
Dr. Bill Walton, Dauphin Island Sea Lab
Dr. Kelly Lucas, Director, Thad Cochran Marine Aquaculture Center, University of
Southern Mississippi
Other oyster industry stakeholders identified with input from partners
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Project Support Personnel
In addition to the project leadership team, a Project Manager (M.Sc. or Ph.D.-level) will be hired
to coordinate among project personnel and with industry collaborators and the state. Given the
multi-investigator and -organizational nature of the proposed project, a Project Manager will be
an important team member responsible for 1) maintaining regular meetings with the larger group,
2) managing the budget across multiple groups, 3) assisting in any contractual reporting and/or
administrative duties, among other roles that require a more administrative and coordinating role.
An Operations Manager will lead build out, operations, and maintenance of a low-salinity
broodstock facility at the UL Lafayette Ecology Center. While the location of the Ecology Center
off-campus has the benefit of allowing for substantial growth and renovation, this location also
requires the presence of an on-site, full-time staff member to ensure continued operation of the
system. Mr. Andre Daugereaux, a current staff member stationed at the Ecology Center with
substantial experience working on fisheries-related projects would be able to assume this critical
position upon project initiation.
Postdoctoral scientists will be instrumental in working with the project leadership to accomplish
research goals and transfer of that research to production. An Oyster Genetics Postdoc will be
recruited to be co-mentored by PI Stauffer and CoPI Plough (UMCES HPL). This postdoc will
travel to Horn Point upon hiring for training and will maintain frequent meetings, both in-person
(yearly) and virtually (monthly) with CoPI Plough. Additional postdocs will be recruited to help
lead oyster reef monitoring activities, multi-stressor acclimation and adaptation experiments, and
phenotypic responses of both wild and bred low salinity tolerant oysters.
Technical staff will also be hired or supported to maintain algal cultures for broodstock feeding;
maintain monitoring stations and participate in field data and broodstock water quality data
collections; and coordinate and oversee oyster husbandry (cleaning, depuration, etc.) at the
broodstock facility. Existing staff associated with the Ecology Center and School of Geosciences
will be supported in the proposed research. Brian Kibbe, for example, has worked with Dr. Poudel
on water quality sampling projects and will have approximately one month of his time supported
on this project.
Graduate students will be supported to participate in 1) water quality mapping and monitoring
and relating those data to oyster health (Task 1), 2) working with project leadership and postdocs
to understand the genetic underpinnings of low salinity tolerance (Tasks 2-4), 3) design and carry
out multi-stressor experiments related to changing abiotic (temperature, salinity, TSS, DO) and
biotic factors (food supply, pathogens) on low salinity tolerant oysters (Task 3), and engaging with
oyster industry and community members (Task 8). In addition to building their scientific expertise
as part of the project, these graduate students will also benefit from the ability to engage with the
larger public-private team in the direct application of scientific knowledge.
Undergraduate students will be supported during the project duration to participate as
undergraduate researchers in relation to all tasks. These students will work with project scientists
to conduct mentored research in each summer of the project. Undergraduate research is an area of
significant engagement and investment at UL Lafayette, most recently through the new Advance
Program (https://advance.louisiana.edu/about-advance) and the NSF-funded Healthy Streams,
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Healthy Coasts Research Experience for
Undergraduates
(REU)
program
(https://coastalresearch.louisiana.edu/student-opportunities/nsf-reu). Undergraduate researchers
on this project will be able to participate in both of these programs to help develop critical research
and professional skills, conduct research, and be supported to travel to present their research at
conferences.
Facilities
The project will utilize labs and infrastructure on the main campus of UL Lafayette, including the
wetlab (Billeaud Hall) and molecular lab (Wharton Hall) in the Department of Biology. These
shared labs are equipped with running seawater and space for large experiments (wetlab) and with
numerous instruments (Nanodrop, liquid handling robot, imaging systems, genotyping systems,
microplate spectrophotometer, real-time PCR, etc.) required for preparation and analysis of
samples for nucleic acids (molecular lab). The Geosciences lab (Hamilton Hall), which is equipped
with Ion Chromatograph, ICP OES, Hach and YSI sondes, will also be used for water quality
analyses.
The project will heavily utilize the UL Lafayette Ecology Center. The UL Lafayette Ecology
Center is a 50-acre facility located just 8 minutes from the main campus. This center has both
indoor and outdoor facilities, including a 15,000 sq. ft. building with laboratory areas, research
equipment including deionized water system and drying ovens, greenhouses, and some field
vehicles. With these existing capabilities and the potential for further growth, the Ecology Center
will become the hub for the proposed low-salinity oyster research and breeding activities at UL
Lafayette and will serve as a focal point for academic researchers, industry practitioners, and
government leaders to work collaboratively on oyster restoration efforts. These activities will
complement those occurring at the
Michael C. Voisin Oyster Hatchery
on Grand Isle that are focused more
on producing triploid and tetraploid
oysters for the restaurant market.
Finally, this proposed broodstock
facility at the Ecology Center is
located over 40 miles from the coast,
allowing for year-round operations,
even into the critical summer and fall
seasons that can be disrupted by
tropical weather systems closer to the
Gulf.
Figure 1: Indoor lab facilities at the UL Lafayette Ecology Center

This project will also use multiple laboratory facilities located in the Renewable Natural Resources
Building, and the Animal and Food Sciences Building, and Annex, LSU Agricultural Center. A
combined total of 1500 sq ft of dry laboratory space, equipped with microscopes, needed for
measuring biomarkers and water quality. This space is equipped with microscopes, laminar flow
hoods, incubators, refrigerated centrifuges, an osmometer, spectrophotometers, microplate
fluorometer, microplate luminometer, flow cytometer, protein purification equipment, molecular
biology equipment including for real time PCR, homogenizers, oven, balances, water baths,
refrigerators and freezers. In addition, four 800 sq. ft temperature-controlled quarantine rooms are
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available for maintaining and exposing oysters to environmental stressors in eight recirculating
water systems, the largest of which has a 4500 L capacity. Further, shared faculty space and
equipment includes autoclaves, ultracentrifuges, a water purification system. The U.S. Geological
Survey, Louisiana Fish and Wildlife Cooperative Research Unit also maintains field vehicles and
boats that will be available for use to support this project. Further, the USGS/LSU AgCenter team
maintains oysters for testing in shellfish bags maintained in Grand Isle (moderate salinity site),
and at LUMCON (low salinity site).
Proposed Approach
The overall goals of the proposed work are to 1) identify and build a broodstock of oysters
persisting in low salinity natural environments, 2) use these oysters to understand the genetic and
phenotypic underpinnings of physiological tolerance and acclimation, 3) selectively breed
subsequent generations of oyster from these broodstock, 4) deploy and track success of these
oysters in estuarine environments through LA, and 5) engage the GOM oyster industry in
understanding the role of these oysters in restoration and other commercial sectors.
We will accomplish these goals using a phased approach. Phase 1 will begin upon program
initiation and continue through Y2 (24 months total). Phase 2 will begin at the start of Y3 and
continue through the end of the project (Y5; 36 months total). Please see the subsequent sections
for specific tasks and deliverables associated with each phase.

Figure 2: Conceptual model showing the relationship of tasks in the current proposal. Images from Integration and
Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/imagelibrary/),
NASA (map), and Library of Congress (oystermen).
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To accomplish these goals, we propose eight tasks (Fig. 2) to be completed in the two phases by
the collaborative project team:
Task 1: Identifying and understanding oyster reefs with low salinity tolerant oysters.
In collaboration with LDWF, USGS/LSU AgCenter, and other collaborators, we will
build maps of sites where oysters may be thriving in areas exposed regularly to lower
salinity conditions. Building on ongoing LDWF-funded work by Dr. La Peyre to classify
oyster resource zones in estuaries by their environmental conditions, we will use
discrete and continuous field methods to improve our understanding of these
environments with specific focus on vertically resolving variations and co-stressors
of low salinity. This work will, more specifically, fill in gaps of environmental data
(e.g. algal biomass, pH, TSS, etc.) that continue to limit our understanding of where
oyster populations can and do survive and thrive. These data will also be useful in
developing and refining dynamic energy budget (DEB) models that predict
reproduction (along with growth and mortality) from combinations of field and
lab experiments (Lavaud et al., 2017). These data will also be used to identify
candidate nursery environments with both optimal and sub-optimal conditions (i.e.
low salinity and other co-stressors) for use in Task 6.
During regular reef monitoring cruises, samples for discrete water quality sampling
will be collected to characterize some of the environmental conditions in these nursery
areas. Water quality measurements in the field will be done for dissolved oxygen,
turbidity, conductivity, pH, temperature and chlorophyll using a water quality
sonde lowered throughout the water column from a small boat. Laboratory
determinations of water samples will include TSS, total dissolved solids, total solids,
biological oxygen demand, nitrate and nitrite-nitrogen, total Kjeldahl nitrogen,
soluble reactive phosphorus, total phosphorous, sulfate, algal biomass across relevant
size ranges and taxa, and fecal coliform bacteria.
However, discrete water samples only show what environmental conditions were on
the day and time they were collected. In order to more fully resolve the complex
physical, chemical, and biological environments in which oysters are growing in
the natural environment and during the nursery phase (see Task 6), we also use
continuous monitoring approaches. Continuous monitoring activities will leverage
the existing monitoring infrastructure in the region, currently funded and maintained
by USGS and CPRA as part of the Coastwide Reference Monitoring System (CRMS)
network (Fig. 3). However, the vast majority of the existing monitoring stations do not
measure variables critical to oyster survival (dissolved oxygen, TSS, pH, algal
biomass), and all of these stations are measuring only at the surface. Estuarine
water columns can be significantly vertically stratified, especially in those important
parameters described above, so it is essential that measurements are made at depths
relevant to the oysters. Finally, there are also large areas indicated in Figure 3 with no
existing monitoring stations, for example in Chandeleur Sound, Lake Borgne, and in
the vicinity of the bird-foot delta. We therefore propose to install or augment (in
collaboration with USGS and/or the CPRA-supported CRMS network) up to 6-8
monitoring stations with sensors at the depths relevant to oysters that can measure these
critical environmental variables. A subset of monitoring stations (3) will also include
acoustic arrays that have been shown to provide data on overall health of
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oyster reefs in shallow waters (Fig. 4; Grizzle et al., 2003; Zenil Becerra et al., 2011). Upon
completion of the activities in Task 1, these monitoring systems and methods will be used
to quantify the environmental conditions at nursery (Task 6) and restored reef (Task 7)
sites.

Figure 3: Map of CRMS (red) and USGS (yellow) stations measuring at least salinity in the coastal LA and western
MS waters. Note: most of these stations are only measuring environmental conditions at or near the surface.

Figure 4: Schematic of seabed acoustic oyster
reef monitoring system (courtesy Sean Griffin,
Proteus Technology)

Dr. La Peyre is currently funded by LDWF to classify oyster resource zones in estuaries
by their environmental conditions in order to facilitate matching C. virginica populations
able to tolerate those conditions for effective restoration and aquaculture. Dr. Stauffer has
over a decade of experience in the field of ocean observing (Stauffer, 2020; Pellerin, 2016;
Stauffer, 2015; Stauffer, 2012; Caron, 2008) and is well equipped to lead the continuous
monitoring component. Dr. Poudel has many years of experience conducting water quality
analyses in aquatic ecosystems around the world (Poudel et al., 2013; Poudel et al., 2017;
Poudel et al., 2020), and Dr. Sidorovskaia has been using passive acoustics to monitor Gulf
of Mexico ecosystems – including shallow waters – for over two decades.
Lead Personnel: Dr. Megan La Peyre (USGS/LSU AgCenter), Dr. Durga Poudel (UL
Lafayette), Dr. Beth Stauffer (UL Lafayette)
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Other Personnel: Oyster Industry Partners, Dr. Natalia Sidorovskaia (UL
Lafayette), Sean Griffin (Proteus Technology)
Timeline: Phase 1 (primarily). This work will commence upon project initiation
and continue through Y3 of the project.
Task 2: Building out low salinity brood stock capacities. Oysters collected from the sites
identified in Task 1 will form the basis for building out broodstock and multi-stressor
laboratory experiments (Task 3). Upon collection, harvested oysters will be housed at a
low-salinity facility built out in Y1 at the UL Lafayette Ecology Center. This facility is
located only 8 miles from the main campus and has indoor, climate-controlled lab space
and outdoor greenhouses (Fig. 1, 5). While broodstock collected from low salinity reefs
and spawned and reared at later steps from selective crosses in the natural environment (i.e.
Task 6) will be maintained at the UL Lafayette facility, spawning and rearing of larvae
(Task 4) will still be done in coordination with oyster industry partners with expertise in
spawning adult oysters and rearing larvae to sufficient size and abundances for restoration.

Figure 5: Indoor lab (left) and outdoor greenhouse (right) facilities at the UL Lafayette Ecology Center

This broodstock facility will allow for maintenance of low salinity conditions (3-5 PSU)
and allow for the raising and lowering of salinity as needed throughout the project. Water
will be sourced either from the natural environment (the Biology Department currently
maintains large volumes of seawater delivered from Texas at a cost of approx.
$10,000/shipment) or created using synthetic seawater and recirculated throughout the
system. Oyster depuration will be routinely monitored by testing for pathogen loads
(Vibrio, other fecal coliform bacteria). The seawater system will be monitored multiple
times each day for water quality using handheld sensors and analytical techniques.
Additionally, a room to support algal cultivation will also be constructed in existing
facilities. Such cultivation requires climate control, sufficient light (provided by energy
efficient wall banks of LEDs), and the ability to clean culturing vessels between batches.
The cultivation process will leverage existing expertise in culturing and instrumentation
(e.g. flow cytometry) to allow for rapid enumeration of algal stocks.
Lead Personnel: Dr. Durga Poudel (UL Lafayette), Operations Manager
Other Personnel: Oyster Genetics Postdoc, Dr. Beth Stauffer (UL Lafayette), Dr.
Louis Plough (UMCES HPL)
Timeline: Phase 1-Phase 2. Construction on broodstock facility will commence
upon project initiation. Oyster collection will begin in Y1 and broodstock
maintenance will continue through Y4.
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Task 3: Testing broodstock for desired traits. The goals of this task will be to: 1) genetically
screen oysters collected from low-salinity environments (Task 1) and those bred through
the selective process (Task 4) and 2) design and implement experiments in controlled
environments to test for oyster survival and reproduction under stressful conditions. The
genetic work will build upon the sequencing of the oyster genome (Warren et al. 2018)
and recent literature showing stress responses at the molecular level to low salinity and
increased temperatures (Jones, 2019); toxic algae (Gonzalez-Romero, 2017); increased
TSS (Bernasconi, 2017), and other factors. Work out of CoPI Plough’s lab (McCarty et
al., 2020) has recently shown that tolerance of C. virginica to acute low salinity is, indeed,
moderately-to-highly heritable and thus can be a target trait in selective breeding programs.
This work has also uncovered the underlying genetic architecture of low salinity tolerance
of oysters (primarily from the Chesapeake Bay). This research will build on these recent
be critical to understanding how tolerant the low salinity oysters (both wild and bred) may
be to important co-stressors in low salinity environments.
Experiments will assess genotypic and phenotypic responses (survival, reproductive
endpoints) of field-collected (Task 1) and spawned oysters (Task 4) to stressful
environmental conditions, including:
− low salinity (below 5 PSU, for periods up to 60 days)
− increased temperature (above 25°C, based on summer thermal stress, warming
trends over the next 50 years in the GOM)
− increased TSS (based on measured values in low salinity reef environments)
− increased low salinity prey species (e.g. low-nutrition and/or toxic
cyanobacteria that thrive in low salinity waters, such as Microcystis
aeruginosa)
− increased loads of pathogens (e.g. Vibrio, a persistent pathogenic bacteria
common in low salinity LA estuaries during warm months).
Dr. Stauffer and Dr. La Peyre have been funded by the UL Lafayette Institute for Coastal
& Water Research and Louisiana Sea Grant College Program to run stressor experiments
with oysters for the past 2 years. Dr. Plough has been funded by the USDA (NIFA) to run
low salinity tolerance experiments and uncover the molecular basis of differential tolerance
to low salinity stress. This work will be a natural extension of these experiment and
collaborative research findings. Results from these experiments will also provide muchneeded input to refine dynamic energy budget (DEB) models for predicting oyster growth,
reproduction, and overall success in a variety of environments and scenarios (Lavaud et
al., 2017). All experiments will utilize best practices in invertebrate animal husbandry and
use in research (e.g. Cooper 2011).
Lead Personnel: Dr. Beth Stauffer (UL Lafayette), Dr. Megan La Peyre (USGS/
LSU AgCenter), Oyster Genetics Postdoc
Other Personnel: Dr. Louis Plough (UMCES HPL), Operations Manager, Multistressor Postdoc
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Timeline: Phase 1-Phase 2. This work will commence in Y1 of the project, pending
completion of the broodstock facility and build-out of experimental lab and
continue through Y2-Y4 of the project.
Task 4: Selective breeding of tolerant oysters. This work will utilize oysters collected from
the field and maintained in the low salinity broodstock facility (Task 2) from multiple
locations around the LA coast to spawn and rear larvae for low salinity environments.
Survival in lab tests of low salinity (plus other co-stressors; Task 3) will be the primary
trait used to select broodstock to be used in breeding. Basic genotyping will be done for
oysters used in lab experiments to minimize relatedness in individuals selected for crosses
and build a better understanding of which natural populations may produce the best
offspring. This work will be undertaken in partnership with oyster industry partners with
expertise in spawning and rearing oysters for restoration.
Since reproduction and survival of larvae in low salinity environments is also key to
success in the natural environment, the project team will undertake focused sets of
experiments testing for tolerance of larvae resulting from selective breeding crosses (above
paragraph) to stressful conditions. These experiments will be conducted in collaboration
with the oyster industry partners and use similar experimental designs as those described
in Task 3 to test for larval survival across a range of environmentally stressful conditions.
Selective breeding will continue following deployment of bred oysters in nursery sites
(Task 6). Here, again, survivors at sites with suboptimal environmental conditions
(measured via the continuous monitoring network, Task 1) will be selected, tested against
salinity and other co-stressor targets (Task 3), and used in an iterative round of spawning
efforts. As this task transitions from phase 1 to 2, production of larvae from low salinity
selective breeding will increase.
Lead Personnel: Oyster Genetics Postdoc, Oyster Industry Partners
Other Personnel: Operations Manager, Dr. Louis Plough (UMCES HPL)
Timeline: Phase 1-Phase 2. This work will commence in Y2 of the project, pending
successful collection and testing of tolerant oysters, and continue through the
project duration.
Task 5: Innovations in oyster reef substrate and deployment. To ensure success of spawned
oysters in the environment, the UL Lafayette team will partner with entities in the oyster
restoration industry to build capacity to deploy bred, low-salinity oysters at multiple
locations (ten, 10-acre plots). To meet this goal, efforts will be put into logistical
considerations, including developing substrate, mobilization plans, and development and
purchase of baskets. Substrate material (“cultch”) will meet the specifications of the
Louisiana Artificial Reef Plan and the Louisiana Inshore Nearshore Artificial Reef Plan
(e.g. www.wlf.louisiana.gov/artificialreefcouncilmeeting).
Lead Personnel: Oyster Industry Partners
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Timeline: Phase 1 - Phase 2. This work will commence in Y1 and continue through
deployment in Y3-5 of the project period.
Task 6: Deployment of bred oysters in nursery environments. Candidate nursery
environments with both optimal and sub-optimal conditions (i.e. low salinity and other
costressors) will be identified based on data collected in Task 1, the UL Lafayette and
oyster industry teams will work together to deploy baskets containing bred oyster spat to
a number of nursery areas (approx. 10 nursery areas in total). These nursery areas will
expose the juvenile oysters to a range of natural environments that they are likely to
experience across the LA coast. At each location, approximately 20-30 baskets will be
deployed with hundreds of oysters in each basket.
Upon deployment, both oysters and their environments will be regularly and continuously
monitored for 1-2 years using methods similar to those outlined in Task 1. Oysters will be
harvested during regular monitoring trips and measured for mortality, oyster density, and
oyster growth via size-frequency distributions (e.g. Baggett, 2015). Monitoring will seek
to understand differences in mortality and growth relative to varying environmental
conditions. A small number of oysters will be harvested and returned to the lab for more
in-depth analyses of pathogen load, reproductive endpoints (in relevant months), and
genetic sequencing. Oysters that do well in low salinity nursery sites will be brought back
into the broodstock facility and used in subsequent crosses (Task 4).
Lead Personnel: Dr. Durga Poudel, Oyster Industry Partners
Other Personnel: Oyster Genetics Postdoc, Dr. Megan La Peyre (USGS/LSU Ag
Center), Dr. Beth Stauffer (UL Lafayette), Dr. Natalia Sidorovskaia (UL
Lafayette), Sean Griffin (Proteus Technology)
Timeline: Phase 2. This work will commence in Y2-3 of the project, pending
successful spawning and rearing of oysters, and continue through Y4.
Task 7: Deployment of bred oysters to restored reef sites. Oysters that have been developed
through the selective breeding process (Task 4) and survived or thrived in the nursery sites
(Task 6) will be moved to the ten, 10-acre reef sites prepared with innovative reef materials
(Task 3; Fig. 6). Upon deployment, both oysters and their environments will be regularly
and continuously monitored (see Task 1). Restored reef sites will be monitored in summer
for 1-2 years post-deployment, or until the end of the
project, whichever comes first. Oyster density and sizefrequency distributions will be quantified to provide
estimates of recruitment and growth on the restored reef
sites. Relevant environmental data (e.g. Task 1) will also
be collected using discrete (all monitored sites) and
continuous methods (select sites) over comparable time
periods. Together, these data will be used to assess
and understand survival of bred oysters deployed
on
Figure 6: Cultch with juvenile
innovative reef materials in variable, natural estuarine
oysters being readied for
environments, and compare their performance to target
deployment.
densities of 20 live seed oysters m-2.
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Lead Personnel: Oyster Industry Partners
Other Personnel: Oyster Genetics Postdoc, Dr. Megan La Peyre (USGS/LSU
AgCenter, Dr. Beth Stauffer (UL Lafayette), Dr. Durga Poudel (UL Lafayette)
Timeline: Phase 2. This work will commence in Y3-5 of the project,
pending successful spawning and rearing of oysters and deployment in nursery
sites, and continue, along with monitoring through the project duration.
Task 8: Engaging with oyster industry and community. This task will directly link the
project with members of the oyster industry and broader community. Through this task we
will engage with these community members to share project goals, revise project design
based on their feedback, and continue to engage in dialogue throughout the project's
duration. These activities may include listening sessions at regional workshops and task
force meetings, surveys to the broader community on perceived benefits or risks of low
salinity oysters, and publications about the project in regional seafood outlets. Activities
in this task will be targeted in years 1, 3, and 5. In each of these years we will also work
with a writer (Ed Lallo) to prepare articles on the project its goals, and current updates for
publication in Gulf Seafood News and other relevant media. This task will be
accomplished in close coordination with oyster industry partners and other stakeholders
(i.e. growers, distributors, Oyster Task Force, etc.) to conduct oyster industry interviews
and surveys. Any human subjects work that is undertaken as part of this task will be
approved by the Institutional Review Board prior to its start.
Lead Personnel: Dr. Geoff Stewart
Other Personnel: Oyster Industry Partners
Timeline: Phase 1-Phase 2. Initial engagement with community members will
begin upon project initiation and will be targeted in Y1, Y3, and Y5.
Timeline and Deliverables
Discrete deliverables and a detailed timeline for the overall project are provided below.
Phase 1 Deliverables:
−
−
−
−
−
−
−
−
−
−
−

Initial map of locations of potential low salinity oyster grounds
Identification of candidate nursery sites
Establishment of oyster reef continuous monitoring network
Completion and operations of UL Lafayette broodstock facility buildout
Collection of putative low salinity tolerant oysters
Initiation of multi-stressor experiments with collected oysters
Initiation of spawning with selected oysters
Design of new reef deployment substrates (cages, baskets, cultch)
Initial engagements with oyster industry and community representatives
Revisions to project design based on community feedback
Publications in scientific literature and at conferences (Task 1) and regional seafood
literature (Task 8)
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Phase 2 Deliverables:
− Refined map of locations of potential low salinity oyster grounds
− Continued spawning of selected oysters (including from nursery sites) at
increased larval production levels
− Completion of multi-stressor experiments with collected and spawned oysters
− Development of new reef deployment substrates (cages, baskets, cultch)
− Deployment of spawned oysters in nursery sites
− Monitoring of oysters in nursery sites
− Deployment of bred low salinity tolerant oysters to restored reef sites
− Ongoing monitoring of oyster reefs
− Enhanced oyster resource zone and dynamic energy budget (DEB) models for low
salinity oyster populations
− Publications in scientific literature and at conferences (Tasks 1, 3, 6-8) and regional
seafood literature (Task 8)
The table below assumes a project start date of 1 April 2021. Activities are indicated in quarters
of each project year, Q1: Apr-Jun, Q2: Jul-Sep, Q3: Oct-Dec, Q4: Jan-Mar. It is important to note
that oyster spawning season(s) generally occur in Q2 and Q4, and any change in the project start
date would need to take these important events into account.

Hire Project Manager
Formalize Collaborator Partnerships
Identify/finalize Oyster Industry Partners
Hire Postdoctoral & Technical Staff
Recruit and hire Graduate Students
Undergraduate Research
Project Kick off Meeting
Formalize Technical Advisory Committee
Technical Advisory Committee Meetings
Task 1) Sample low salinity oyster areas
Build out monitoring systems
Monitoring system deployments
Build initial map
Refine map
Task 2) Build out broodstock facilities
Build out algal cultivation facility
Collect low salinity oysters
Maintain broodstock
Task 3) Refine multi-stressor exp. design
Carry out experiments (wild)

Year 1
1 2 3
x x
x x
x x
x x x
x x
x x
x
x x
x

Phase 1
Phase 2
Year 2
Year 3
Year 4
Year 5
4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

x x x
x x x x x
x x

x x

x

x

x

x

x x

x

x

x x

x

x

x

x x x x x x
x x x x
x x x x x x
x x
x x x x
x x x x
x x x
x x x x x x x x
x x x x x x x x x x x x x x x x x x
x x
x x x x x x x x
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Carry out experiments (bred)
Analyze results
Refine DEB model from exp results
Task 4) Spawning tolerant oysters (wild)
Spawning tolerant oysters (exp.)
Testing tolerant larvae
Analyze results
Spawn oysters from nursery sites
Task 5) Identify/develop cultch material
Develop/purchase baskets
Develop mobilization plan
Task 6) Identify candidate nursery areas
Monitoring system deployments
Deploy bred spat to nursery sites
Monitor oysters and nursery sites
Multi-stressor exps w/bred oysters
Analyze results
Task 7) Deploy bred oysters on reefs
Monitoring system deployments
Monitor oysters and reef sites
Analyze results
Task 8) Industry Listening Sessions
Project highlights in regional media
Additional community outreach
Presentation of results
Preparation of manuscripts
Annual reporting
Phase 1 reporting
Phase 2 reporting

x x x x x
x x x x x x x x x
x
x x x x x x
x x x x x x
x
x
x
x
x x x x x x x
x
x x x x
x x
x x x x
x x x x x x x x
x x x x x
x x x x x
x x x x x
x

x x x
x x x
x x x

x
x x x

x
x
x
x
x
x x x x x x
x x x x x x
x x
x x
x x
x

x

x
x

x
x x

x

x x

x
x
x
x

x
x
x
x
x x x x
x x x x
x x x x
x x
x x x x
x
x
x

x
x
x
x

x

x x x x x x x x x x
x
x x x x x x x x x x x x
x
x
x
x
x
x
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Team Bios
Dr. Beth Stauffer, the PI, is an Assistant Professor in the Department of Biology and the
SLEMCO/LEQSF Regents Endowed Professor in Science II at University of Louisiana at
Lafayette. Dr. Stauffer’s research focuses on coastal biological oceanography and ecology, with
emphasis on phytoplankton and their connections with coastal and estuarine food webs. Dr.
Stauffer has published over 23 papers in the peer-reviewed literature and secured over $2.3 million
in extramural grant funding. Current research projects include investigating the intersection of
estuarine freshening on phytoplankton communities and the eastern oyster in LA estuaries (funded
by Louisiana Sea Grant, in collaboration with Drs. Jerome and Megan La Peyre), understanding
ecosystem-level effects of hurricanes on plankton communities and across systems (funded by
National Science Foundation), and advancing technologies and tools for coastal ocean observing
and water quality monitoring (funded by National Oceanic and Atmospheric Administration).
Dr. Stauffer is a recognized expert in the coastal and estuarine ecosystems of the Gulf of Mexico
and the phytoplankton that form the base of food webs in these systems. She was recently an
invited speaker for the NOAA Ocean Acidification & Harmful Algal Blooms workshop and has
given invited talks at research institutions across the country. UL Lafayette recognized Dr. Stauffer
with the Rising Star Award in 2017 for “showing great promise in research, scholarship and
mentorship.” She was subsequently awarded a prestigious Early Career Research Fellowship with
the National Academies of Science Gulf Research program, becoming the first Fellow from a
university in the UL System. Dr. Stauffer maintains a highly productive, collaborative, and
inclusive research program at UL Lafayette and builds on her years of experience with multiinstitutional collaborations and multi-investigator projects to advance scientific understanding and
address complex coastal issues.
Dr. Durga Poudel, CoPI, is an expert on water quality, environmental science, climate change
adaptation, soil and water conservation, and natural resources conservation and development. Dr.
Poudel is a tenured Professor and Coordinator of Environmental Science Program of School of
Geosciences and Director of Ag. Auxiliary Units (Model Sustainable Agriculture Complex (600acre Cade Farm), Crawfish Research Center, and Ira Nelson Horticulture Center) at UL Lafayette.
Over the past 20 years, as a PI, Dr. Poudel led at least nine water quality projects funded by LDEQ
(total amount $2,495,725), one Louisiana Highway Enhancement and Seed Bank project funded
by Louisiana DOTD ($1,733,540), and two subcontracts from LSU AgCenter related to LDWF
Giant Salvinia research. During this two decades of research in water environment in Louisiana,
Dr. Poudel has significant field and lab experience in relation to monitoring and evaluation of
water conditions and environment from aquatic and wildlife perspective. Dr. Poudel’s water lab
is equipped with YSI Sonde (three units), water samplers, and other logistics necessary for
environmental water sampling from bayous, lakes, and similar waterbodies, handling and
processing water samples, and laboratory determination. Dr. Poudel’s expertise on water sample
analysis include the determination of nutrients and ions (nitrate, nitrite, phosphate, SO4, Fl, Cl,
and bromide using Ion Chromatograph), TKN, TN, and TP using Hach 2800 analyzer with various
test kits; heavy metals (Hg, Pb, Zn, As, Cd, Na, Ca, Mg and others using ICP-OES), and TSS,
TCS, salinity and BOD5 through filtration, salinity meter, and DO meter. Dr. Poudel has been
heavily involved in field monitoring of waterbodies using YSI Sonde (Do, turbidity, PH,
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conductivity, and temperature) and also automated water sampling using ISCO samplers and
flowmeters. Dr. Poudel has authored and co-authored 41 refereed journal articles and dozens of
conference papers and scientific abstracts. In 2017, in recognition of the impact and quality of one
of his research papers, Dr. Poudel and his co-authors were awarded for the “2017 Best Research
Paper Award for Impact and Quality Honorable Mention” by the Journal of Soil and Water
Conservation.
Dr. Geoffrey Stewart, CoPI, holds the Moody Endowed Chair in Regional Business Development
within the Moody College of Business at UL Lafayette and is an Associate Professor of Marketing.
Throughout his career at UL Lafayette he has focused his research and teaching efforts on issue
that impact industry and communities within Louisiana. Of note, Dr. Stewart has provided
research support through service-learning projects with students to over 60 communities,
companies, and agencies. Seafood became part of his research context after Hurricane Rita when
he collaborated with the Town of Delcambre and LSU Ag/Louisiana SeaGrant on projects related
to stimulating the local economy. Dr. Stewart’s research has traditionally focused on buyer-seller
relationships and public-private collaboration and his work has been published in A-level scholarly
journals. This work was pivotal in the University’s establishment of the National Incident
Management and Advanced Technologies Institute (NIMSAT). NIMSAT has become a leader in
public-private collaboration and serves as the State’s portal to private sector industries during
times of disaster. Augmenting the work of NIMSAT, Dr. Stewart recently established the
Louisiana Entrepreneurship & Economic Development Center (LEED). This EDA funded
University Center focuses on providing technical assistance to entrepreneurs and economic
developers throughout rural and low-income regions of Louisiana.
As part of his ongoing research and service efforts, Dr. Stewart is currently wrapping up a twoyear
examination of the Louisiana seafood supply chain and has conducted extensive interviews with
oyster and seafood industry stakeholders across the coast, in partnership with the nationally
recognized Meridian Institute. This work will be extended to freshwater fisheries in central LA
through a recent USDA grant. In total, Dr. Stewart's research team has received over $900K in
funding for research on the LA seafood supply chain. Given his role, Dr. Stewart is in a position
to evaluate the business viability, policies and guidelines for oyster production, engagement of
oystermen and other stakeholders in implementing novel practices and in understanding business
implications associated with restoration projects.
Dr. Natalia Sidorovskaia, CoPI, has over 25 years of research experience in underwater acoustics,
including monitoring, processing and interpreting acoustic data to characterize coastal and deepwater ecosystems. Dr. Sidorovskaia has been a member of Littoral Acoustic Demonstration Center
– Gulf Ecological Monitoring and Modeling (LADC-GEMM) consortium since 2002 and the PI
of all its research efforts since 2010 (www.ladcgemm.org). Dr. Sidorovskaia has served as a PI or
Co-PI on research grants totaling over $10,000,000, the majority which was for projects focused
on studies of soundscapes in the Northern Gulf of Mexico (GoM). She served as the ChiefScientist for the 2010 NSF RAPID program to study the first-year impact of the Deepwater
Horizon oil spill on marine mammals and has been engaged in cross-disciplinary collaborations
with the UL Lafayette Department of Mathematics since 2010 to use structured population models
fused with acoustic data for forecasting species population trends in the GoM. Since 2015 Dr.
Sidorovskaia has led annual Passive Acoustic Monitoring (PAM) surveys in the GoM to study
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anthropogenic impact on ocean ecosystems. The utilized PAM platforms include bottom-moored
buoys, gliders, and Autonomous Surface Vehicle towed PAM arrays. As the Director of the
LADC-GEMM consortium (2015-2020), Dr. Sidorovskaia has been leading a team of over 30
researchers and students from different disciplines and managing a budget of over $5,900,000.
To add to Dr. Sidorovskaia’s management experience and professional accomplishments, she has
been successfully leading the Department of Physics at UL Lafayette since 2007. In 2013 Dr.
Sidorovskaia was elected to be a Fellow of the Acoustical Society of America in recognition of
her contribution to research and education in acoustics. In 2014 she was awarded a CocaCola/Board of Regents Endowed Professorship in Physics. PI Stauffer and Dr. Sidorovskaia have
a successful track-record of collaboration and are currently co-leading an NSF MRI Project.
Dr. Megan La Peyre, U S G S / LSU AgCenter Subaward PI, is a Research Biologist with
the U.S. Geological Survey, Louisiana Fish and Wildlife Cooperative Research Unit, School of
Renewable Natural Resources, and Louisiana State University Agricultural Center. Dr. La
Peyre brings 20 years of experience working on oyster biology, restoration ecology and oyster
modeling. Dr. La Peyre has over 80 publications related to oysters, restoration, coastal ecology
and oyster modeling, has mentored over 30 students and post-docs, using competitive research
funding. In addition to her research expertise, Dr. La Peyre is highly engaged in numerous
scientific and management communities at regional and national levels. At the state level, Dr. La
Peyre serves on many state-level committees and working groups, and has served as the lead
oyster biologist for Louisiana’s Coastal Master Plan Habitat Suitability Index Model
Improvement Team, and a subject matter expert for oysters in the on-going development of
objectives for Louisiana Trustee Implementation Group. Regionally, she serves as President of the
Gulf Estuarine Research Society, chairs the Gulf Coast Oyster Ecosystem Vulnerability
Assessment, and served on the Deepwater Horizon Oil Spill team developing the strategic
framework for oyster restoration. Dr. La Peyre has served on numerous national-level
advisory groups as an expert on coastal restoration, including oyster restoration and project
monitoring. This includes serving on the National Academies of Sciences Restoration
Handbook, and Green Infrastructure Working Group, the RESTORE Living Shorelines
Advisory Board, and The Nature Conservancy’s Oyster Restoration Monitoring
workgroup.
Dr. Louis Plough, UMCES Horn Point Lab Subaward PI, is an Associate Professor, University
of Maryland Center for Environmental Science Horn Point Laboratory (UMCES HPL) and has
over a decade of experience in population genetics/genomics of marine animals, oyster larval
biology, and oyster aquaculture and restoration. Dr. Plough has been funded by the U.S.
Department of Agriculture (National Institute of Food and Agriculture, NIFA) to run low salinity
tolerance experiments and uncover the molecular basis of differential tolerance to low salinity
stress. Dr. Plough will be involved in genetically identifying and tracking broodstock with tolerant
characteristics, applying genomics and traditional selection methods to choosing broodstock for
spawning, and working with the project team and oyster industry partners to ensure successful
spawning and tracking population genetic markers over the course of the project.
Mr. Andre Daugereaux, Operations Manager, has over 11 years of experience at the UL
Lafayette Ecology Center. During this time, he has worked on numerous research
projects,
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including many in the fisheries field. This work includes collecting and processing oysters in the
aftermath of the BP oil spill with Cornell University. This project was a multi-year documenting
study of the effects that the spill had on the oyster population. Another large fisheries project that
Mr. Daugereaux was involved with was a very large blue crab project with The Water Institute of
the Gulf where he spent most of a year surveying habitat and tagging crabs to better understand
crab lifecycle and migration. When these tagged crabs were caught, fishermen called in location
and size data to complete life cycle. He also worked on other projects with TWIG that involved
monitoring brackish water areas to better understand the effects of vegetation on fish populations
and water quality.
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Year 1

SPONSOR: Louisiana Department of Wildlife and Fisheries
PRINCIPAL INVESTIGATOR: Dr. Beth Stauffer

4/1/21/-3/31/22
Salary

SENIOR PERSONNEL

Monthly

Belh Stauffer (base salarv + $10,000 stioencf)

$

Durga Poudel (base salary+ $7,500 stipend)
3) Geoff Stewart

$

1l
2)

Natalia Sidorovskaia

4)

EFFORT

·-··%

-··--

Funds
Requested

Months

10,130

1.5

$

15,195

101,317

$

11,257

1

$

11,257

$

168,221

$

18,691

0.5

$

9.346

$

108.000

12.000

0.75

$

9.000

91,168 $

5)
6)

-· ·%

g Month EmplOy@l!S.

12 MOnth Employees

1)

Operations Manaaer

$

60,000

2)

TBO Proiect Manaaer

$

60,000

3)

Brian Kibbe (Monitoring Associate)

$

47,000

s
s
s
s
s
s

$
$

5,000

100%

$

60,000

5,000

100%

$

60,000

3,917

9%

$

4,000

$

4)

TOTAL SENIOR PERSONNEL

CAL Months

OTHER PERSONNEL (SHOW QUANTITY IN PARENTHESES)
(

3

) POST DOCTORAL ASSOCIATES

$

55,000

(

2

$

40.000

(

3

) OTHER PROFESSIONALS (TECHNICIAN)
) GRADUATE STUDENTS (Ph.D.)

$

27.000

(

3

) UNDERGRADUATE STUDENTS

(

) SECRETARIAL. CLERICAL (If charged directly)

(

) OTHER

s
s
s
s

4,583

9

3.333

9

2.250

ACAD

Months

SMR

s

168,797

$

123,750

Months

4.5

1,440

3
3

s
s
s

60.000
50.625
12,960

$
$

TOTAL PERSONNEL

$

416,132

FRINGE BENEFITS 45.90% for Sr. Personnel

$

161,819

s

703.000

s

25.000

PERMANENT EQUIPMENT (LIST ITEM ANO DOLLAR AMOUNT FOR EACH ITEM EXCEEDING 55.000.00. ATTACH ADDITIONAL EXPLANATION
PAGES, IF NECESSARY.) (See Deta,s)
TOTAL PERMANENT EQUIPMENT

TRAVEL (LIST ON BUDGET EXPLANATION PAGE)
DOMESTIC (Tk50 Untoo Sta1t,, Dlmt of C�bla. Puerto Rw:o.ttrUS�n 1,1arim.ArnnicanSa'lloa. Guam anJSalpaol
FOREIGN (All travel 1od�ruliomoutsldeoth ::;ou� statn, Ohakt of C01umtfa.�ue110R!co, lheUSVlfVll'llslYJ:ls,AITlentanSamoa, Guam and SalpYI)
PARTICIPANT SUPPORT COSTS
STIPENDS
$
TRAVEL
SUBSISTENCE
OTHER
TOTAL PARTICIPANT SUPPORT COSTS

SUBAWARDS/SUBCONTRACTS
Subcontract #1 (amount up to the first $25,000)

Entity:

USGS/LSU Ag Center

$

25,000

Subcontract #2 (amount up to the first $25,000)
Subcontract #3 (amount up to the first $25.000)

Entity:

UMCES HPL

$

25,000

Entity:

Subcontract #4 (amount up to the first $25.000)

Entity:

Subcontract 115 (amount up to the fitst $25,000)
Sub:ontract amounts over lhe first $25,000 of each sub:ontract

Entity:

TOTAL SUBCONTRACTS/SUBAWAROS

$

400,000

$

450,000
80,250

OTHER DIRECT COSTS (ITEMIZE ON BUDGET EXPLANATION PAGE)
MATERIALS AND SUPPLIES (See Delo�s)

$

PUBLICATIONS COSTSIDOCUMENTA TION/DISSEMINA TION

$

2,000

CONSUL TANT SERVICES· Oyster Industry Partner

$

1,850,000

CONSULTANT SERVICES . Ovf:ter Community Outreach/Communication
CONSUL TAJ\IT SERVICES� Proteus Technoloav, Acoustic Monit:orinQ

$

4,000

$

82,050

COMPUTER (ADPE) SERVICES
TUITION (Foll 2020 · Sorino 2021 $4158/semlstudent)

s

12.474

OTHER (See Detail,)

$

307,000

TOTAL OTHER DIRECT COSTS

$

2,337,774

TOTAL DIRECT COSTS
FACILITIES & ADIVINISTRATIVE (F&Aj COSTS 20% MTOC

$

4,093,726

Rate
F&A Cost

Ba..,(MTDC)

20% $ 2,978,252

Toto!
$595,650

TOTAL FACILITIES 8 ADMINISTRATIVE (F&A) COSTS

$

595.650

TOTAL DIRECT AND F&A COSTS

$

4,689.376
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Year2

SPONSOR: Louisiana Department of Wildlife and Fisheries
PRINCIPAL INVESTIGATOR· Dr Beth Stauffer
SENIOR PERSONNEL

Salary

Monthly

'-'"L
%

9 Month Employees

EFFORT

"'-'"U

Months.

10%

1.25

1l

Beth stauffer <base �alarv + $10.000 stioendl

$

95.726

s

10,636

2)

$

106.393

$

11.820

1

3)

Ourga Poudel (base salary+ $7,500 stipend)
Geoff Stewart

$

176,632

$

19,626

0.25

4)

Natalia Sidorovskaia

$108.000

$

12.000

0.75

5)
6)

0

$

$

0

$

$

1)

Operations Manager

$

3)

B,ian Kibbe (MonitorinQ Associate)

s
s

4)

()

$

63,000

$

5,250

100%

63,000

$

5,250

100%

49,350

$

4.113

8%

) POST DOCTORAL ASSOCIATES

(

3

(

3

l OTHER PROFESSIONALS /TECHNICIAN\
) GRADUATE STUDENTS

(

6

) UNDERGRADUATE STUDENTS

(

s

s
s

s
s
s

$

CAL Months

OTHER PERSONNEL (SHOW QUANTITY IN PARENTHESES)
3

s

22,868
11,820
4,906

9.000

s

TOTAL SENIOR PERSONNEL

(

Requested

$

12 Month Employees

2) TBD Proied Manaaer

Funds

<>M�

%

ACAD

Months

SMR

s
s

63,000
63,000
4,000

178.595

Months

s

56,650

$

4.721

12

$

169,950

$

41.200

$

3,433

12

$

123 600

$

27,000

$

2,250

$

81,000

$

1,440

9

3
3

' SECRETARIAL. CLERICAL llf ehart':led directlll)

s

25,920

$

s

) OTHER
(
TOTAL PERSONNEL

FRINGE BENEFITS 47.90% for Sr. Personnel
PERMANENT EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.00. ATTACH ADDITIONAL EXPLANATION

s
s

579.065

5

304,800

5

25,000

s
s

25,000

s
s

400,000
450,000

s

91,440

226.157

PAGES, IF NECESSARY.) (See DeleUs)
TOTAL PERMANENT EQUIPMENT

TRAVEL /LIST ON BUDGET EXPLANATION PAGEi
OOMESTIC (� $.'.I untro S!aes, Ol�fk:t f1 CotJmbia.Pueno R«:o, lheUS VlrQhl51Mltb. Arnalcan, Samoo, Guam aoo Salpan)
FOREIGN '°"Inv!! to �!ttta:lonisouulct.oftl'l@:50Um!!t1Staces, Otsmct« Cd.Jrntja. Pl.l!rtORlco.in@USVlrgh l!md5,Am!l1caiSamoa, Gu.wn and 5all)Yl)
PARTICIPANT SUPPORT COSTS
STIPENDS

$

TRAVEL
SUBSISTENCE
OTHER
TOTAL PARTICIPANT SUPPORT COSTS

SUBAWARDS/SUBCONTRACTS
SUbcor,tract #1 (amount up to Iha first $25,000)

Entity:

USGS/LSU Ag Center

SUbcor,tract #2 {amount UD to Iha first $25,000}

Entity:

UMCES HPL

$ubcontra,(;t #� (amount uo to lhe first $2!:i.000\

Entitv:

Subcootract #4 (zimount up to lhe first $25, 000)
Subcontract #5 (zimount up to lhe first $25,000)

25,000

Enlity:
Entrty:

Subcor,tract amounts <:Har the first $25,000 of each subcontract
TOTAL SUBCONTR.ACTSISUBAWARDS
OTHER DIRECT COSTS {ITEMIZE ON BUDGET EXPLANATION PAGE)
MATERIALS AND SUPPLIES (See Deta;ls)

s
s

PUBLICATIONS COSTS/DOCUMENTATION/DISSEMINATION
CONSULTANT SERVICES· Ovster lndustrv Portner

7.000
1,260,000

CONSULTANT SERVICES· Ovster Communitv Outread1/Communication
CONSULTANT SERVICES· Acoustic Monitoring
COMPUTER (ADPEJ SERVICES

s

TUITION

s

OTHER (Soo Dotais)
TOTAL OTHER DIRECT COSTS

TOTAL DIRECT COSTS
FACILITIES & ADMINISTRATIVE (F&A) COSTS 20% /IITDC

Rate
F&ACost
TOTAL FACILITIES & ADMINISTRAnVE (F&A) COSTS
TOTAL DIRECT AND F&A COSTS

28.815
247,000

s

1,634,255

$

3,219,278

Base

(MTDC)

Total

20% S2.485,663 $497,133

s

s

497.133
3,716,410
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SPONSOR: Louisiana Department of WIidiife and Fisheries
PRINCIPAL INVESTIGATOR: Dr. Beth Stauffer
SENIOR PERSONNEL

Monlhtv

Salarv

Beth Stauffer (base salarv + S10,000 �:i,._.,.-1\

1l

-%

9 Month E1r4>loyees

12\ Duraa Poudel ,base salarv + $7,500 stioendl

Year3

--~

EFFORT
%

~•m
Months

10%

1.25

s

s

12,411

1

s
s

24,011

111,702

$

10,304

$

100513

$

11,168

3)

GooffSt4:IWart

$

185,4$4

$

20.607

0.5

4)

Natalia Sidaovskaia

$

113,400

$

12,600

0.75

s

5)

$

Im

12 Month Employees

s
$

s

66,150 $

5 513

100%

$

66,150

$

5,513

100%

3) Brian Kibbe (MonitOfinaAssocia.te)

$

51,818 $

4,318

8%

4)

$

$

( 3 ) POST OOCTORAI. ASSOCIATES
( 3 \ OTHER PROFESSIONALS rTECHNICIANl
( 3 ) GRAf)UATE STUDENTS
(
(

(

6

CAL Months

58,350

$

42,436

$

30,000 $

2,500

$

1 560

l UNDERGRADUATE STUDENTS
) SECRETARIAL· CLERICAL (If charaod cirodM
l OTHER

$

9,450

66150

$

66,150

$

4,000

$

s

s

s
s

TOTAL SENIOR PERSONNEL
OTHER PERSONNEL (SHOW QUANnTYIN PARENTHESES)

s

12.411

$

12\ TBD Proiect Mana00r

1\ Ooere.tions Manaaer

Funds

Requeste<J

4,862

12

3,536

12

ACAf)

Months

SMR
Months

9

3
3

s

192,476

s

175.049

$

127,308

s
s

90,000
28,080

$

$

TOTAL PERSONNEL

$

FRINGE BENEATS 49.90% for Sr. Personnel
PERMANENT EQUIPNENT (LIST ITEM AND DOLLAR AMOUNTFOR EACH ITEM EXCEEDING $5,000.00. ATTACH ADDlnONAL EXPLANATION

s

612,913
246,921

PAGES. IF NECESSARY.) (See Details)

TOTAL PERMANENT EQUIPMENT

$

TRAVEL (UST ON BUDGET EXPLANATION PAGE)

s

DOMESTIC (Th• SO \111,lelS St11u, O,-.,c1 o(Cokill'lt,:;ri, Pu,110 fl,co, lht USYI, m lslends. Amtr!Cin Sarn0t, 0.-m Wfll Sa.-n)
FOREIGN (Alirtvtl 10 du1,n111,on,out,ldc ohhe 50 lkihd SUIU.Ortb,tt r:IColurnbit,Putito Rot<1,lht lJS Vwgl'I ISclltid1.AMtnonS111"101,0ull'l'I ind $alp.,_)

30,000

PARTICIPANT SUPPORT COSTS

STIPENDS
TRAVEL
SUBSISTENCE

s

OTHER

s

TOTAL PARnCJPANT SUPPORT COSTS

SUBAWA RDS/SUBCONTRACTS
Subcontract #1 lemount uo to the lirst $25,00ffi
Subcontract #2 (amount uo to the first $25.000l

Enlitv:
Entitv:

Subcontract #3 (arT'l'.lurrt up to the first $25,000)

Entity:

Subcontract #4 <emount uo to the nrst $25 oom

Entlrv:
Entitv:

Subcontract #5 (amount uo to the lirst $25,000l

USGS/LSU Ac Center
UMCESHPL

Subcontract amou nk aver the first $25,000 of each subcontract

TOTAL SUBCONTRACTSISUBAWARDS

OTHER DIRECT COSTS (ITEMIZE ON BUDGET EXPLANATION PAGE)
MATERIALS AND SUPPLIES (See Details)

s

25,000

$

25,000

s

400,000

$

450,000

$

101,450

$

1,260,000
4,200

s

PUBLICATIONS COSTSIOOCUMENTAT ION/DISSEMINATION
CONSULT.ANT SERVICES. �er lndu-., Partner
CONSULTANT SERVICES. n.rtterComn-..mitv Outreach/Cornnunication

s

CONstJLTANT SERVICES· Proteus Technoloov, Acoustic Monitorina

$

s

CONSULT.ANT SERVICES. Ovffer lndum"V Restoration Partner

COMPUTER (Af)PE) SERVICES

s
s
s
s

TUITION
OTHER rs.e Details\

TOTAL OTHER DIRECT COSTS

TOTAL DIRECT COSTS
FACILITIES & ADMNISTRA11VE (F&A) COSTS 20% MTDC
Rate
F&ACO$t

TOTAL FACIUTIES & ADMINISTRAnVE (F&A) COSTS

TOTAL DIRECT AND F&A COSTS

Base
(MTDC)

20% $ 4,356,436

10,000

86,153
1,700,000
31,695
254,000
3,448,298
4,788,131

Total
S 871,287
$

s

871,287
5,659,418
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BUDGET JUSTIFICATION

LO-SPAT
LEVERAGING OPPORTUNITIES AND STRATEGIC PARTNERSHIPS
TO ADVANCE TOLERANT OYSTERS FOR RESTORATION
PI: Beth Stauffer

A.

SALARIES
Senior Personnel:
PI: Dr. Beth Stauffer (a 9-month academic year employee) will provide scientific
direction and supervision for the project, including supervising the Project Manager,
coordinating hiring and project startup, maintaining regular communication among
project collaborators, and ensuring the project reporting is done in a timely manner.
Dr. Stauffer will also lead research aspects of the project related to testing oyster
tolerance to low salinity and co-occurring stressors (Task 3) and continuous water
quality monitoring (Task 1). Summer salary is requested for each of the five project
years. Funds are also requested to buy out 10% of academic year effort in Y2 and Y3
to allow PI Stauffer to effectively lead this large, collaborative project. The monthly
rate is calculated as 1/9th of the PI’s annual salary. A 5% cost-of-living increase is
included in project years 2-5.
Co-PIs: A Co-PI, Dr. Durga Poudel (a 9-month academic year employee) will be
responsible for leading infrastructure buildout, supervising the broodstock facility
management, and working with the project leadership on project reporting. Dr. Poudel
will also lead research aspects of the project related to identifying low salinity tolerant
reefs and discrete water quality monitoring (Task 1) and overseeing construction and
management of the UL Lafayette broodstock facility (Task 2). Summer salary is
requested for each of the five project years. The monthly rate is calculated as 1/9th of
the PI’s annual salary. A 5% cost-of-living increase is included in project years 2-5.
Dr. Geoffrey Stewart (a 9-month academic year employee) will be responsible for
engaging oyster industry and community representatives (Task 8). Summer salary is
requested for each of the five project years, with focus in years 1, 3, and 5. The monthly
rate is calculated as 1/9th of the PI’s annual salary. A 5% cost-of-living increase is
included in project years 2-5.
Dr. Natalia Sidorovskaia (a 9-month academic year employee) will lead integration of
acoustic monitoring with continuous monitoring activities (Task 1). Summer salary is
requested for each of the five project years, with focus in years 1 through 3. The
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monthly rate is calculated as 1/9th of the PI’s annual salary. A 5% cost-of-living
increase is included in project years 2-5.
Other Personnel:
Project Manager (TBD): A Project Manager (M.S. or recent Ph.D.-level) with
experience working and coordinating with collaborative groups will be hired to
coordinate among project personnel and with collaborators. The Project Manager will
work closely with the PI to ensure regular meetings and communication among project
personnel and collaborators is maintained and serve as a point of contact for preparing
outcomes for reporting. This person will also serve as a scientific expert for part of their
time on an aspect of the project. 12 calendar months or 100% effort is requested each
project year. A 5% cost-of-living increase is included in years 2-5.
Operations Manager (Andre' Daugereaux): An Operations Manager will be supported
for 12 calendar months or 100% effort in each year on this project to lead build out,
operations, and maintenance of a low-salinity broodstock facility at UL Lafayette. This
person will work closely with Co-PI Poudel, the consultant, and the Oyster Biologist
(TBD) to ensure continuous functioning of the broodstock facility and will oversee
oyster husbandry technical staff. A 5% cost-of-living increase is included in years 25.
Postdoctoral Research Associates (TBD): Three postdoctoral research associates are
budgeted annually to help lead research into genetic markers of low salinity tolerance,
tolerance to additional co-stressors, and monitoring and modeling water quality to
understand oyster success. The Oyster Genetics Postdoc will be jointly co-mentored by
PI Stauffer and Co-PI Plough (UMCES HPL, see below). Postdoctoral researchers are
budgeted for 9 calendar months in year 1 and 12 calendar months or 100% effort in
years 2-5. A 3% cost-of-living increase is included in years 2-5.
Research Technicians (TBD): Research and/or field technicians are budgeted annually
(two in years 1 and 5 and 3 in years 2-4). 12 calendar months or 100% effort is requested
each project year. They will be responsible for managing and maintaining off-campus
facilities, maintaining algal cultures for broodstock feeding, maintaining monitoring
stations and participating in field and labbased research, and contributing to oyster
husbandry (cleaning, depuration, etc.) at the broodstock facility. A 3% cost-of-living
increase is included in years 2-5.
Water Quality Technician (Brian Kibbe): Existing staff associated with the School of
Geosciences, Brian Kibbe, will work with Dr. Poudel on water quality sampling
projects and will have approximately one month of his time supported on this project
each year.
Graduate Research Assistants (GRAs): Three Ph.D.-level GRAs (TBD) are budgeted
annually. These GRAs will each be paid $2,250/month in years 1-2 and $2,500/month
in years 3-5. The GRAs will work 7.5 months in year 1 and 12 months in years 2-5.
GRAs will be responsible for participating in water quality mapping and monitoring
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and relating those data to oyster health, working with project leadership and
postdoctoral research associates to understand the genetic underpinnings of low salinity
tolerance, designing and carrying out multi-stressor experiments related to changing
abiotic (temperature, salinity, TSS, DO) and biotic factors (food supply, pathogens) on
low salinity tolerant oysters, and understanding business opportunities for low salinity
LA oysters.
Undergraduate Researchers: Undergraduate students will be engaged as research
interns conducting mentored research with project scientists and collaborators on
research questions around water quality and oyster success, tolerance to low salinity
and co-stressors, genetics of tolerant oysters, and oyster reef restoration. Three
students/year will be supported in years 1 and 5, and 8 students/year will be supported
in years 2-4. Each student will work up to 30 hours per week for 12 weeks each summer
at a rate of $12/hour (years 1-2) and $13/hour (years 3-5).
B.

FRINGE BENEFITS
Fringe benefits are calculated at a projected rate of 45.90% for all senior personnel,
research scientist, technicians and post-docs. A 2% increase has been included in project
years 2 -5.

C.

EQUIPMENT
Year 1: Continuous monitoring system instrumentation, 6 sites
$396,000
Handheld water quality monitoring sondes for broodstock facility $30,000
Field vehicle (truck)
$40,000
Field vehicle (boat + trailer)
$75,000
Water Circulation system for broodstock facility
$100,000
Particle analyzer/coulter counter for Oyster Biology lab
$47,000
Algal cultivation incubator
$15,000
Total: $733,000
Year 2: Continuous monitoring instrumentation, 4 sites
$274,000
Handheld water quality monitoring sondes for broodstock facility $30,000
Total: $304,800
Year 3: None
Year 4: None
Year 5: None
Continuous monitoring stations will be fabricated to measure critical environmental
variables at depths relevant to oysters. Costs are estimated to be $66,000/station. A
5% increase is included in the Y2 cost.
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D.

TRAVEL
Domestic Travel: Funds are requested in each year to travel to field sites throughout
the LA/MS coast (approx. $800/site, 10 sites) and to and from meeting with the oyster
industry partners ($2,000/year). Funds are also budgeted for participation by project
personnel in collaborative and scientific meetings. In years 1 and 2, $10,000/year are
budgeted, and these funds will primarily facilitate participate in local and regional
meetings specific to oyster and Gulf of Mexico aquaculture. In years 3-4, the scientific
meeting budget is increased to $15,000/year and to $20,000 in year 5 to facilitate
research team members to travel to and present results at scientific meetings and to
support more direct industry engagement by Dr. Stewart’s research team. Funds are
requested in all five years ($5,000/year) specifically for the Oyster Genetics Postdoc to
spend up to a month working with Co-PI Plough in Horn Point, MD. Figures are based
on current travel rates for the State of Louisiana.

F.

SUB AWARDS
USGS/LSU AgCenter - $300,000/year in Y1-Y3 ($250,000/year in Y4-Y5) to
support Dr. LaPeyre and team to participate in Tasks 1, 3, 6, and others, as
appropriate. Costs are estimated as follows:
Year 1: Personnel salaries + fringe
$162,000
Materials & supplies
$9,000
Travel – Domestic
$9,000
F&A (40%)
$120,000
Total: $300,000
Year 2: Personnel salaries + fringe
Materials & supplies
Travel – Domestic

$162,000
$9,000

Year 3: Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (40%)

$162,000
$9,000
$9,000
$120,000
Total: $300,000

Year 4: Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (40%)

$135,000
$7,500
$7,500
$100,000
Total: $250,000

DRAFT - FOR PUBLIC COMMENT

Year 5: Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (40%)

$135,000
$7,500
$7,500
$100,000
Total: $250,000

University of Maryland Center for Environmental Science Horn Point Lab (UMCES
HPL) - $150,000/year in Y1-Y3 ($100,000/year in Y4-Y5) to support Dr. Plough and
team to participate in Tasks 3, 4, and others, as appropriate. Costs are estimated as
follows:
Year 1: Personnel salaries + fringe
$50,000
Materials & supplies
$8,500
Travel – Domestic
$12,000
F&A (53%)
$79,500
Total: $150,000
Year 2: Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (53%)

$50,000
$8,500
$12,000
$79,500
Total: $150,000

Year 3: Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (53%)

$50,000
$8,500
$12,000
$79,500
Total: $150,000

Year 4: Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (53%)

$35,000
$3,000
$9,000
$53,000
Total: $100,000

Year 5:

$35,000
$3,000
$9,000
$53,000
Total: $100,000

Personnel salaries + fringe
Materials & supplies
Travel – Domestic
F&A (53%)
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G. OTHER DIRECT COSTS
1.

Materials and Supplies

Funds for materials and supplies are requested in the amounts of:
Year 1:
Lab consumables
Computational supplies
Field supplies
Molecular supplies
Telemetry for monitoring stations ($500/station x 6)
Broodstock food ($475 each x 30)
Algal cultivation tanks and lighting
Total:

$20,000
$10,000
$10,000
$18,000
$3,000
$14,250
$5,000
$80,250

Year 2:

Lab consumables
Field supplies
Molecular supplies
Telemetry for monitoring stations ($500/station x 10
Broodstock food
Algal cultivation tanks and lighting

$25,000
$10,000
$35,000
$5,000
$14,940
$1,500
Total: $91,440

Year 3:

Lab consumables
Computational supplies
Field supplies
Molecular supplies
Telemetry for monitoring stations ($500/station x 10)
Broodstock food
Algal cultivation tanks and lighting
Total:

$25,000
$5,000
$10,000
$36,750
$5,000
$16,500
$4,000
$101,450

Year 4:

Lab consumables
Field supplies
Molecular supplies
Telemetry for monitoring stations ($500/station x 10)
Broodstock food
Algal cultivation tanks and lighting
Total:

$25,000
$5,000
$38,588
$5,000
$11,000
$1,500
$96,588

Year 5:

Lab & broodstock consumables
Computational supplies
Field supplies
Molecular supplies
Telemetry for monitoring stations ($500/station x 10)
Broodstock food
Algal cultivation tanks and lighting

$25,000
$2,000
$10,000
$40,517
$5,000
$17,350
$1,500
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Total: $96,367
2. Publication Costs
Funds in the amount of $2,000 are requested in Year 1 to support printing and
production of project literature. Funds in the amount of $7,000/year (Year 2) and
$10,000/year (Years 3-5) for page charges to disseminate results in scientific
publications. These costs are estimated to support several publications per year and are
based on previous experience of the research team.

3. Consultants or Contracted Services
Oyster Industry Partner – The project team will contract with an oyster industry
partner (TBD) to provide essential expertise in identification of and access to low
salinity oyster sites (Task 1), building out, operations, and maintenance of a low
salinity broodstock system (Task 2), successful spawning of broodstock and rearing
of larvae (Task 5), and monitoring of oysters and water quality in these locations
(Task 7). Costs are estimated as follows:
Year 1:

Marine Operations ($1500 per day, 3X per week)
Development and building of baskets for nurseries
Build out of onsite low salinity broodstock system
Low salinity source water system
Personnel (husbandry, spawning, algal, etc. techs)
Operating expenses
F&A
Total:

$250,000
$50,000
$250,000
$300,000
$400,000
$100,000
$500,000
$1,1850,000

Year 2:

Marine Operations ($1500 per day, 3X per week)
Development and building of baskets for nurseries
Personnel (husbandry, spawning, algal, etc. techs)
Operating expenses
F&A
Total:

$250,000
$10,000
$400,000
$100,000
$500,000
$1,260,000

Year 3:

Marine Operations ($1500 per day, 3X per week)
Development and building of baskets for nurseries
Personnel (husbandry, spawning, algal, etc. techs)
Operating expenses
F&A
Total:

$250,000
$10,000
$400,000
$100,000
$500,000
$1,260,000

Year 4:

Marine Operations ($1500 per day, 3X per week)
Development and building of baskets for nurseries
Personnel (husbandry, spawning, algal, etc. techs)
Operating expenses
F&A

$250,000
$10,000
$400,000
$100,000
$500,000
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Total:
Year 5:

Marine Operations ($1500 per day, 3X per week)
Development and building of baskets for nurseries
Personnel (husbandry, spawning, algal, etc. techs)
Operating expenses
F&A
Total:
5-year Total:

$1,260,000
$250,000
$10,000
$400,000
$100,000
$500,000
$1,260,000
$6,890,000

Oyster Community Outreach/Communication - The project team will also work
with Mr. Ed Lallo to write articles about the project for regional, seafood-focused
media outlets (e.g. Gulf Seafood News; Task 8). Consultant fee is based on 1-2 indepth articles per year in Y1, Y3, and Y5 at a rate of $4,000/year (includes
consultant travel). A 5% increase is budgeted in Years 3 and 5.
5-year Total:
$12,600
Acoustic Monitoring - A technology consultant, Sean Griffin from Proteus
Technologies, will work with Dr. Sidorovskaia and PI Stauffer in Years 1 and 3 to
build and deploy 3 acoustic monitoring systems co-located with continuous water
quality systems. The costs include fabrication ($20,000/system x 3 systems),
communications ($2,350/system), and deployment and recovery ($15,000 total). A
5% increase has been included in year 3.
5-year Total:

$168,203

Oyster Industry Restoration Partner - The project team will contract with an oyster
industry partner (TBD) in years 3-5 to provide essential expertise and services in
construction and logistics for nursery (Task 6) and restored reef locations (Task 8).
Costs in each year ($1,700,000/year) are estimated as follows:
Per year: Cultching ($10,000/acre x 100 acres)
$1,000,000
High density seeding ($6,000/acre x 100 acres)
$600,000
Logistics (boats, barges, etc.)
$100,000
5-year Total:

$5,100,000

4. Graduate Assistant Tuition

Tuition is requested for two semesters for each graduate research assistant in each
project year. In year 1, tuition is budgeted at $4,158 per student per semester. A 10%
increase is budgeted in project years 2-5.
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5. Other Direct Costs – Other
Year 1:

Year 2:

Year 3:

Year 4:

Facilities buildout of broodstock facility (Ecology Ctr)
Descrete water quality sample analyses ($100/sample
x 10 stations x 3 sites/station x 12 visits/year)
Seawater delivery ($10,000/delivery x 2)
Molecular sample analyses
Truck/boat maintenance and fuel
Technical Advisory Committee honoraria ($3,000/
Advisor x 7 advisors)
Total:

$200,000

Facilities O&M (BLDG, HH, Ecology Center)
Descrete water quality sample analyses ($100/sample
x 12 stations x 3 sites/station x 12 visits/year)
Seawater delivery ($10,500/delivery x 2)
Molecular sample analyses
Truck/boat maintenance and fuel
Technical Advisory Committee honoraria ($3,000/
Advisor x 7 advisors)
Total:

$100,000

Facilities O&M (BLDG, HH, Ecology Center)
Descrete water quality sample analyses ($100/sample
x 10 stations x 3 sites/station x 12 visits/year)
Seawater delivery ($11,025/delivery x 2)
Molecular sample analyses
Monitoring station O&M ($3,000/station x 8)
Truck/boat maintenance and fuel
Technical Advisory Committee honoraria ($3,000/
Advisor x 7 advisors)
Total:
Facilities O&M (BLDG, HH, Ecology Center)
Descrete water quality sample analyses ($100/sample
x 12 stations x 3 sites/station x 12 visits/year)
Seawater delivery ($11,600/delivery x 2)
Molecular sample analyses
Monitoring station O&M ($3,300/station x 10)
Truck/boat maintenance and fuel
Technical Advisory Committee honoraria ($3,000/
Advisor x 7 advisors)
Total:

$36,000
$20,000
$20,000
$10,000
$21,000
$307,000

$36,000
$21,000
$35,000
$10,000
$21,000
$247,000
$100,000
$36,000
$22,050
$36,750
$24,000
$15,000
$21,000
$254,800
$100,000
$36,000
$23,200
$38,588
$33,000
$15,000
$21,000
$266,788
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Year 5:

Facilities O&M (BLDG, HH, Ecology Center)
Descrete water quality sample analyses ($100/sample
x 12 stations x 3 sites/station x 12 visits/year)
Seawater delivery ($12,180/delivery x 2)
Molecular sample analyses
Monitoring station O&M ($3,630/station x 10)
Truck/boat maintenance and fuel
Technical Advisory Committee honoraria ($3,000/
Advisor x 7 advisors)
Total:

$100,000
$36,000
$24,360
$40,517
$36,300
$15,000
$21,000
$273,177

H. FACILITIES & ADMINISTRATIVE COSTS
Facilities and administrative costs are calculated at the agency approved rate of 20%
modified total direct costs (MTDC). In this proposal, MTDC includes all direct costs
except equipment, tuition, and subaward costs over $25K.

