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ABSTRACT

North Carolina’s Stewardship Program (NCDENR Stelship) is responsible for
maintaining mitigation sites and conserved landsl iy the state of North Carolina.
These sites have associated endowments, whichnaestéd to generate funds for
stewardship activities. Unfortunately, low intereates and high inflation rates present
challenges to the endowment funding model. Furtbeemin the case of NCDENR
Stewardship, a need exists to identify comprehensosts associated with stewardship
activities along with cost drivers to better predite funding needs. As such, my
analysis seeks to identify all current costs, dgwveh working template to determine
future expenditures, and propose an appropriatdifignmodel that considers economic
factors such as inflation and interest rates aediriktitutional capabilities of NCDENR
Stewardship. In this study, a thorough literatieeiew was first conducted to determine
comprehensive costs applicable to NCDENR Stewapdstext, 64 sites managed by
NCDENR Stewardship were evaluated to determine @@gers of monitoring activities.
NCDENR Stewardship’s use of lump sum payments tecuurced land trusts resulted in
land trusts explaining 59% of the deviance in ahioat. Regression analysis indicates
that site characteristics such as perimeter lerugthld be better incorporated into
payment amounts to land trusts. Using my literatexeew, average site characteristics,
and appropriate assumptions including a risk premannual costs per site are estimated
to be $1,843 dollars. Two predictive models, onebrabiated and the other
comprehensive, were developed to assist in detexghfature stewardship costs. Finally,
my analysis concludes that a periodic fees moadher than an endowment or hybrid
model, currently represents the most viable fundmagel for NCDENR Stewardship.
This is due to the model’s ability to adjust foraalging costs and economic factors such

as interest rates and inflation.
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INTRODUCTION

WETLAND REGULATION AND COMPENSATORY MITIGATION

Wetland policies and regulations in the United &aibriginally designed to facilitate
wetland destruction, have witnessed large chartugsniow afford greater protection to
these ecosystems. Historically, the Swamp Land Awetssferred ownership of large
swaths of wetland areas from federal to state ostmgr with the intention of draining

these sites. The Rivers and Harbors Act of 189® ghae U.S. Army Corps of Engineers
(USACE) permitting authority over the dredging dllirfg of wetlands in navigable

waters, but wetlands were afforded little protettiue to the fact that they were not
considered part of navigable areas. USACE destroyederous wetlands as part of its
efforts to provide flood control. In the ReclamatiAct of 1902, the federal government

accepted responsibility for draining wetlands tlgiothe use of public funds.

However, shifting attitudes resulting from factasch as appreciative literature and
greater awareness of the recreational values oflamgt gradually produced a
corresponding change in wetland regulation. Shyftiegulations resulted in the passage
of the Clean Water Act, which contained importaggi$lation for the protection of
wetlands. Section 404 of the Clean Water Act spedif authorizes USACE to regulate
wetlands as a component of navigable waters. \loilee development-related activities
are exempt from regulation, developers must novwainbpermits for dredge and fill
activities and, after proving that their impactse aunavoidable, must provide
compensatory mitigation activities to rectify losd wetland function in a given
watershed.

Compensatory mitigation can be completed in sewsmgls, including restoration of a
degraded stream or wetland site, enhancement exiating site, establishment of a new
site, or preservation of an existing sitélorth Carolina state programs also include
mitigation for nutrient release and riparian busteFhere are three methods to conduct
compensatory mitigation: permittee-responsible cemsatory mitigation, mitigation

banks, and in-lieu fee mitigatidrin permittee-responsible compensatory mitigattoe,



permittee is responsible for completing the neagssaitigation due to the adverse
impacts to wetlands that he has caused. The mdigattivities conducted can either be
at the same location as the impacted wetland ighieown as on-site mitigation) or in a
different location, which will generally be foundithin the same watershed (this is
known as off-site mitigation). In-lieu fee programsy be administered by state or local
government$.in lieu-fee programs function by charging feepémmittees, and the fees
are then used to implement mitigation activitiegré by paying the requisite fee, the
permittee transfers responsibility for mitigatiom the in-lieu fee program. Mitigation

banks, on the other hand, can be created by pyiyatielic, or non-profit mitigation

bankers. Mitigation bankers are awarded creditedas their activities, which may then

be sold to the permittee, who transfers liabildytie banker.

The Federal Register also details the need to side dunding for site maintenance,
where a "long-term management plan should includeleacription of long-term

management needs, annual cost estimates for thesgs,nand identify the funding
mechanism that will be used to meet those neéd@®is plan must also include the
necessary aspects for a project's long-term fimgnevith acceptable financing including
"non-wasting endowments, trusts, contractual aearents with future responsible
parties, and other appropriate financial instrumé&hEurthermore, when a public agency
becomes responsible, it must provide a plan torernthe site's long-term financing, and
for permittee-responsible mitigation, financing mie approved before any adverse

impacts to wetlands occfir.

ECOSYSTEM ENHANCEMENT PROGRAM

The purpose of North Carolina’s Ecosystem EnhanoerReogram (EEP) is to allow
development to occur while simultaneously protectiorth Carolina's natural resources.
Prior to EEP, compensatory mitigation in North Qs was conducted through permit
applicants, where the same entity adversely impgctwetlands would provide the

necessary wetland compensatory mitigation actaitidowever, given the failures of



permittees, in particular the North Carolina Depemit of Transportation (NCDOT), to
construct adequate compensatory mitigation sitéarge number of sites failed to meet
specifications. Created in 2003, EEP would provaenew in-lieu fee program
specifically tailored to address the mitigation deeof NCDOT, where advance
mitigation would occur prior to the awarding of NOD permits. EEP would also
provide a watershed-based approach, and allowirxiptograms to be folded into the

new organization.

Currently, EEP operates on a widespread scale inhNo@arolina and has provided
extensive compensatory mitigation while allowinggelepment to proceed without delay
(J. Stanfill, North Carolina Department of Enviroemt and Natural Resources, personal
communication). The program has allowed $8 bilWeorth of infrastructure projects to
proceed without delay through simplifying and expad the permitting process. In
paying in-lieu fees, developers no longer facertamerous challenges inherent in the
development of a mitigation site. A key featuretloé program remains its ability to
provide compensatory mitigation on a large scalerpo the occurrence of associated
impacts. EEP's size allows for economies of sdadé ¢an result in lower costs charged
to permittees, and the stable pricing can removeeainty in developers' planning
processes. The program is also voluntary and ssthging in that it receives no
legislative funding. While the majority of competw® mitigation occurs in anticipation
of NCDOT's activities, permittees can also includiher entities such as private

developers.

Currently, EEP provides four compensatory actisit\hich relate to wetlands, streams,

riparian buffers, and nutrient release. These aelilhe following:

NCDOT Stream and Wetland In-Lieu Fee Program
Statewide Stream and Wetland In-Lieu Fee Program

Riparian Buffer Mitigation In-Lieu Fee Program

P w0 NP

Nutrient Offset In-Lieu Fee Program



In total, the program has approximately 600 sidsch are mostly comprised of stream
or wetland restoration sites. Projects, conduatedompliance with current regulations,
develop in stages including site identification,siga, construction, monitoring, and
management and are outsourced to EEP's partnérs private sector. As an example of
the program's large size, during the 2010-201&figear, almost $25 million was paid to

these private firms.

STEWARDSHIP TASK FORCE

In 2004, a group labeled the Stewardship Task Fotoevened to develop
recommendations relating to the management anchstiehip of state held conservation

sites. The charter of the Stewardship Task Foreethafollowing:

"The North Carolina Department of Environment addtural Resources has
convened this Task Force to evaluate monitoringesfeand provide
recommendations for long-term management and fexpenonitoring, and
to provide recommendations to the Secretary fa@ thost cost-effective
mechanisms for ensuring protection and managenwntland interests

associated with acquired or secured properti€s...”

The Stewardship Task Force had eleven meetingsgariperiod of 5-months, which
culminated in the creation of NCDENR Stewardship2004. While the Stewardship
Task Force was chaired by EEP, other participamtBided organizations such as the
Piedmont Land Conservancy, the Nature Conservamtd/the Clean Water Management
Trust Fund. In light of the recommendations madethy participants, the Secretary
established NCDENR Stewardship, nested in the ©fffcConservation and Community
Affairs. The report stated that "Staffing levelstlis office will be increased over time to
administer and track long-term monitoring reporteyiew invoices and approve
payments for contracted out monitoring effot€EP and the Office of Conservation
and Community Affairs signed an interagency Memdtan of Agreement in 2006 to

describe methods of conveyance and endowmentfoatEEP sites.



The Memorandum of Agreement defines NCDENR Stewapds mandate as "...the

protection of the ecological integrity of consergat properties, and has three major
components: monitoring, legal protection and defensnd biological management
activities." Activities also include landowner cedich and education. All current sites
represent properties transferred to NCDENR Stevgndas part of EEP’s mitigation

activities. In general, sites have little manageimastivities associated with them: As
sites are generally designed to be self-sustainmge the regulatory authorities have
determined that a mitigation site is successfukssgenerally requires no additional

activity unless a long-term management plan isiipdas part of the project.

As part of the Department of Environment and Ndt&esources (DENR), NCDENR
Stewardship has one employee, Eric Galamb, thegBtship Director. The original goal
of NCDENR Stewardship was the transfer and maimemadf state-owned properties
beginning with properties held by EEP but also po#dly including properties from
other programs. NCDENR Stewardship is responsiiecompiling and maintaining a
database of all properties. Monitoring activitiee almost entirely outsourced to land
trusts, with one property monitored by the Stewaig®irector. The program currently
monitors 101 properties, but the option remainadd additional properties. Violations
are addressed by the Stewardship Director, whonatgs that 5 to 10 violations occur
per year (E. Galamb, North Carolina Departmentmfibnment and Natural Resources,
personal communication). Legal services requirgdefdorcement would be conducted
in cooperation with the Department of Justice amdilel also require coordination with
land trusts involved in monitoring efforts. To date legal action has yet been taken
against violators. While it was also expected tAENR would provide administrative
support to NCDENR Stewardship, the current godbisNCDENR Stewardship to be

self-sufficient through fees charged to clientshef program (such as EEP).



CURRENT FUNDING MODEL

Initially, it was determined that funding for NCDIENStewardship would be established
through a non-reverting endowment fund, approvedtliy State Treasurer. Funds
transferred to NCDENR Stewardship for the purpo$emaintaining properties are
deposited in the Conservation Grant Fund, whiamagmaged by the State Treasurer and
invested in low-risk, highly liquid debt securitiés the purpose of generating income.
This income is then used to fund NCDENR Stewardshipinctions. Funds for
NCDENR Stewardship are currently broken up intoesalvaccounts: This includes the
6704, 6705, and 2410 accounts. The 6704 accousesdhe endowment, while the 6705
account houses the interest generated from thewendnt. Account 2410 includes an
operating account, which initially had $81,379 itarsup funding. The Stewardship
Director managed to utilize these funds for seveedrs, but they have now been

depleted to zero.



OBJECTIVES

The primary objective of this analysis involves istisg NCDENR Stewardship in
becoming self-sufficient. Identifying comprehensigests per site and an appropriate
funding model will help ensure that sufficient fenexist for NCDENR Stewardship to
continue properly safeguarding conserved propentwede eliminating the need to
receive funding from EEP. In identifying site cqdtswill also be important to evaluate
how outsourced land trusts charge fees for theinitoong activities and analyze
whether costs vary predictably with site parameseish as area or perimeter length. If
costs do not correlate with site characteristitsmay be indicative of land trusts
overcharging NCDENR Stewardship. Furthermore, if nittoing costs are to be
accurately predicted in the future (which is impattfor funding security), NCDENR
Stewardship should seek to negotiate payments toatelate closely with site

characteristics.

Specifically, this analysis is intended to assiSiINENR Stewardship with the following

four objectives:

1.) Conduct a thorough literature review to identifyralevant costs associated with
NCDENR Stewardship, including administrative andaleexpenses, landowner
interactions, on-site monitoring, enforcement, ang other relevant costs. Only
monitoring costs were readily available as datanfrNCDENR Stewardship,
necessitating a more comprehensive analysis of tosts associated with the
program.

2.) Evaluate NCDENR Stewardship site characteristich as size, perimeter, and
distance between the site and monitoring agencgntiy the relationship
between these site characteristics and monitoriogfscthrough the use of
statistical software and cost data from the pro¢gadatabase. Evaluate the
appropriateness of these relationships and impremw&nthat could be made to
the current payment structure.

3.) Develop appropriate models for determining futuosts for site monitoring,

using information from 1.) and 2.) above. Develaghba comprehensive and
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abbreviated model for predicting future costs andlueate their appropriateness
for calculating future costs based on a balancevdmt convenience and
accuracy.

4.) Evaluate different funding models for NCDENR Stesgnip including the
current endowment model, a periodic fees moded, loybrid model, which would

contain elements of both an endowment model andadriees model.

Currently, only costs associated with site monitgriare readily available as data to
evaluate. As such, a literature review will be asetdd to identify all applicable costs
related to NCDENR Stewardship’s activities anditogbnal structure. One of the goals
in NCDENR Stewardship’s founding was its eventuahgh to encompass greater staff,
which will result in additional costs that mustibeorporated into the program’s funding

structure to achieve self-sufficiency.

Along the same vein, it will also be helpful to Bixae current site characteristics and
drivers of current costs. Relevant site attribigesh as size and perimeter, along with
other variables such as the distance from a lamst to a given site, are appropriate
methods of estimating monitoring costs. If thege attributes are not reflected in costs,
NCDENR Stewardship may wish to reconsider its paynmeethods to land trusts. Other
factors such as number of landowners, rural veusnign location, and surrounding land
use may also influence costs. Unfortunately, datastaints in this project preclude a
comprehensive analysis of surrounding influences given parcel's costs. As such, my
analysis will identify available site charactewstiand develop two models for predicting
costs for future sites transferred to NCDENR Stelslaip. One model contains a
comprehensive array of factors and assumptions taspredict future costs. The second
model attempts to abbreviate elements of the finstiel into a more convenient format.

The benefits and drawbacks to both will be disadisse
Unfortunately, the Stewardship Task Force iderdifthat accurately predicting the

proper funds necessary to support NCDENR Stewgrtdsctivities and defense may be

impossible, thus calling into question the appragemess of endowments for funding the
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program’s activities. The initial funds allocateat NCDENR Stewardship needs were
$14,000 per site (though this amount was raisedtanbally in subsequent property and
endowment transfers to NCDENR Stewardship). It veasumed that, invested in

securities with a 4.5% interest rate, a $14,00@emadent would produce sufficient funds
for the program’s activities while also maintainitige endowment’s purchasing power.
However, these assumptions must be questionedghr@weomprehensive analysis of the
program’s costs and also an evaluation of econdautors: Specifically, interest rates,
variable by nature, carry the risk of falling, whievill lower the funds available to

NCDENR Stewardship. Inflation may also rise, ergdism endowment’'s purchasing
power. Assuming that interest rates and inflatiafi wmain static may be a flawed

assumption that must be evaluated. Furthermortheaprogram’s funds are invested in
low-yielding, low-risk investments of the Short-Tfreraccount at the State Treasurer’'s

office, an estimated yield of 4.5% may have beenhigh of an assumption for returns.

Therefore, due to these questions surrounding NOBEStewardship’s current
endowment model, my report will also include an leation of alternative funding
models. Alternative models include a periodic feesiel and a hybrid model containing
elements of the endowment model and periodic feedein Each model has potential
benefits and drawbacks that will be considereduthclg administrative needs and

flexibility in adjusting to economic factors.
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STEWARDSHIP COSTSAND FUTURE OPTIONS

In general, stewardship activities involve the patibn of conservation lands through the
sound use of financial resources, as conservatiganzations recognize that merely
acquiring a property does not mean that it willdoequately protected in perpetuity.

Conservation properties must be protected to erthatethe site's objectives and/or legal
terms are upheld. If this does not occur, the &ffspent to acquire the parcel will be
wasted"? Given that adequate financial resources are netmsdpport such activities,

the financial assessment of conservation funds @oger management are critical to

ensuring the success of any stewardship progtam.

As such, determining accurate stewardship costsitisal to ensuring the viability of
conservation sites. Every year, millions of dollaiee used to acquire conservation
properties, but very little money is actually atioed for their maintenancé Stewardship
activities, which continue in perpetuity, includeegular monitoring, landowner
communication and relations, forming relationshwpth new landowners, responding to
easement violations, overseeing landowners' exerofs reserved rights, and site
management activities if requirédCosts will also differ between organizations that
have in-house staff to perform various functionssue smaller groups who must contract

out to fulfill services®

With regards to NCDENR Stewardship, costs and #ietsv are spread out between
different agencies both within and outside the Noi€arolina Department of
Environment and Natural Resources. For examplesheael and salaries for NCDENR
Stewardship are currently paid for by EEP, whidhzeats funding from in-lieu fees paid
by permittees participating in one of EEP's in-liee programs. Monitoring activities are
generally outsourced and conducted by land trugtrozations. Furthermore, the North
Carolina Department of Justice is responsible égal enforcement that could arise from
major violations on sites. While these differenbigss may or may not share funding
sources, it remains necessary to accurately igemtf costs related to NCDENR

Stewardship to allow the program to become selficsant.
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Total Costs

Annual stewardship costs vary widely between dfferproperties and depend on the
goals, objectives and activities on a given sitend.trust organizations calculate costs
differently, with some calculating costs based warage costs per easement, others by
variables such as acreage and complexity of réstmi; and still others calculating costs
based on a percentage of land or easement Vahesuch, total costs vary widely and
unfortunately cannot be accurately relied on todpoe an average estimate of
stewardship costs that could then be applied to KB Stewardship. For example, one
organization found that average annual stewardsbégs totaled $786/easement, ranging
between $431 to $1,508 These costs included baseline documentation,lingtaigns,
monitoring, landowner communication, reserved 8ghtenforcement, easement
amendments, and indirect costs. Another studyntakel 999, found an average cost of
$190 per easement, with a range of between $1620@00 (The authors also included
a preferred average of $267 dollars, which thejelsetl would be the average costs for
established organizations routinely conducting rnwoitig activities)™® Adjusting for
inflation, the average cost for the 1999 study28&would equal approximately $349 in
2010. However, the authors of this study acknowdedghat it was difficult for
participating land trusts to accurately identifgtfars included in overhead costs. Due to
this large variety in average easement costs betweganizations, it becomes necessary
to identify specific costs resulting from applicalaictivities that could be then be applied
to NCDENR Stewardship.

Staff/Administrative Costs

For this analysis, a reasonable estimation for ahgalary for both land trust personnel
and NCDENR Stewardship staff would be $60,000. Thiglue to the fact that the
median annual wages for conservation scientis008, as reported by the Bureau of
Labor Statistics, was $58,720In addition, Colorado Open Lands estimates thehpar
costs for overhead can be estimated at $10/Mdtmgether, these estimates can be used
to calculate per hour staffing costs. Assuming @,8@rking hours in a year (50 weeks

multiplied by 40 hours a week), minus seven holgddtotaling 56 hours of lost
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productivity time) gives 1,944 hours per year. Biag $60,000 by 1,944 gives
$30.86/hour, which sums to $40.86/hour when adrnatise costs are added.

The Land Trust Alliance suggests that one stafé@eicould reasonably monitor 50-100
properties/year, though this does depend on theactaaistics of the different properties
and how complex the easements@®ne study of San Francisco Bay Area land trusts
found that the average time spent monitoring arreast is 10 hours per year though
many staff state that it generally takes "one dey @asement®*Some studies have
revealed considerable debate in whether or notntears can benefit stewardship efforts,
with some land trusts using volunteers on a limiteis while other organizations
believe it is more efficient to conduct stewardsagpivities with only paid staft! While

an organization may utilize volunteers for parttsefstewardship activities, costs should
be calculated on the assumption that paid staffa@inplete the necessary tasks, given
that volunteers may not always be available or m@ybe found in sufficient numbers to

complete all stewardship activitiés.

Monitoring Costs

Regular monitoring is important in identifying sipeoblems or early stages of a violation
and in developing strong relations with landowrféiglonitoring involves contacting the
landowner in advance, compiling and reviewing malgrelated to the site, conducting
the actual monitoring, and preparing a monitoriegart>’ The time spent contacting
landowners to schedule visits will increase withreater number of landowners per site.
Numerous factors can influence the length of timméakes to monitor an easement
including topography and hydrology of a site. Adxhtlly, other considerations such as
property size, easement complexity, and permieied use, and number of home sites on
a land can also influence monitoring tiffeChe Land Trust Alliance estimates that the
average time for monitoring was the following: luhdo prepare for a monitoring visit
(this includes file review and contacting the lawder), 2 hours for the monitoring visit
itself including travel time, and 3 hours for pastnitoring?® However, the Stewardship
Director believes that 1 hour of post-monitoringiaty is sufficient (E. Galamb, North

Carolina Department of Environment and Natural Reses, personal communication).
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Aerial and satellite monitoring is also a potentigdtion and can be the most cost

effective means of monitorird).

Site characteristics can influence the time it sat@ monitor a property and, therefore,
overall costs. Some properties may be difficult @aocess from roads or possess
hydrological characteristics that make walking greperty more time consuming. Not

surprisingly, one study found that larger properteee more costly to monitor than
smaller propertied: However, the author states that costs to monéoh edditional acre

also diminish with property size, due to a comborabf fixed costs and variable costs.
Data from NCDENR Stewardship shows that averag&imglspeed when monitoring is

0.5mph (E. Galamb, North Carolina Department ofiEtmment and Natural Resources,
personal communication). The monitoring time angbamted costs should be calculated
by determining the site’s perimeter and multiplyithgs amount by the amount of time
the staff member needs to walk the perimeter. ladsumed that walking the entire

perimeter on an annual basis is a reasonable goaffective monitoring.

Landowner Relations

Easement holders must be available to answer guestiom landowners and meet with
new landownerd? One survey found that average annual costs fatolaner relations
was 1.7 hours of time and $25.50 in material &dbtcluded in this cost for this study
were a variety of activities including meeting waHandowner at the time monitoring is
completed, maintaining a website, educational pabibns, a newsletter, annual
landowner events, and tracking changes in ownerdlapdowner relations generally
increase following ownership changes due to the tfeat easement holders must spend

greater amounts of time fielding questidfs.

Enforcement

Enforcement can be divided into minor and majotations, differentiated by whether or
not they necessitate legal actiSrOne study found that 7% of easements held by land
trusts had experienced violations, with the majobieing minor’® However, even if a

violation does not demand legal recourse, respgntdirviolations takes time to resolve
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and may involve costly repairs. For NCDENR Stewhiglsthis includes contacting a
landowner to resolve the violation, writing a letteescribing the violation, potentially
traveling to a property to inspect the violationdgossibly meeting with the landowner
to come to a resolutioH. The Stewardship Director estimates that approxtpdi-10%
of sites have violations in a given year (E. GalaNlorth Carolina Department of
Environment and Natural Resources, personal conuation). One study found that
average time for responding to a violation was Z2a6f hours, 2.3 site visits, for a total
cost of $1,241, with a likelihood of this happeniitga given year of 129%° The
Colorado Open Lands estimates that violations gdiyetake 20 hours to resolve, with
one site visit® One study found that easements providing wildliitat see greater
violations and have higher enforcement expensesdéhaements with working land and
open space, and easements that permit public at@ess a slightly higher risk of

violation*°

While rarer, major violations requiring litigatiocan be extremely expensive. In
advocating for its Conservation Defense Insuran@gnam, the Land Trust Alliance
estimates that litigation costs would be $70,000$1®0,000 for trial, $35,000 for
summary judgment, and $150,000 for apféahey state that the average historic cost
of a claim was $38,000 though they argue that tiniderstates the true risk stemming
from total costs. While NCDENR Stewardship hasyettbeen forced into litigation, this

is still a large risk that must be considered witthie context of stewardship costs.

Reserved Rights

Subdivision of a parcel through the exercising ofeaerved right can dramatically
increase the costs of stewardship, with some riggptthat dividing a property in two can
almost double the costs of stewardsffign this instance, liabilities for landowner
relations and easement enforcement effectively ldodb Travel costs may not
necessarily double, but this may also rely on tempended for effective coordination
between the different landownéfsCurrently, the only reserved right on the progertf
NCDENR Stewardship include the ability to hunt disth and experience the property in
a non-harmful way (E. Galamb, North Carolina Depat of Environment and Natural
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Resources, personal communication). While limitenne sites managed by EEP (but not
currently monitored by NCDENR Stewardship) do heaserved rights related to stream
crossings, where roads could potentially be budtoss streams. Therefore, these
properties may eventually be accepted by NCDENRv&tship, and the possibility of

reserved rights should be included as a possibditiy.

I nvasive Species

It is well known that invasive species can leadaductions in biodiversity due to their
ability to outcompete native species. Restoratictiviies may lead to disturbances that
allow invasive species to establish, and exoticiggemay be part of a confluence of
factors (particularly in urban areas) that intezfewith ecosystem and community
development® One study indicated that removal of Japaneseg&tils from restoration
sites increased species diversity, but that thexisg was quick to reestablish and thus

consistent efforts to monitor and maintain a propare necessafy.

It is difficult to estimate the costs per year resbdo effectively eradicate invasive
species, given species' differing resistance tdiea#ion efforts and ability to reestablish
a given site. Overall, invasive species control banextremely expensive. One study
estimated that California agencies including langts, state and federal agencies spent
$82 million on invasive weed projects, which likelyderstates the true amotfht.
Unfortunately, the academic literature has limitatbrmation regarding the costs of
removing invasive speciéé.The information that is available suggests thattsmf
eradication of even one species can be prohibi@ree study looking at costs relative to
area found that the costs of eradication and retatign of invasive Tamarisk in Texas
and parts of the southwest ranged from $500/hec¢tar®12,000/hectare over several
years. Here, the author stated that much of thiati@n in cost is due to differing needs
of watering native transplants between differemtggaphic area¥ Included in this study
were costs from site evaluation, eradication, retetgpn, and monitoring. Cogongrass
infestations in Alabama are estimated to cost §8@Cacre over several yeafsAnother
study* evaluating the costs of the exotic species YeBush Lupine found that the most

effective method of removal was with a brush rd&kowed by removal of duff and leaf
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litter with a plough blade. While the experimentsweonducted on small plots, the
contractor charged with conducting the removalnestied that total costs would be over
$30,000/hectare in 1998 dollars.

Therefore, large-scale removal of exotic invasiiegrohibited by cost and dubious
effectiveness® Nevertheless, it may be possible to conduct sstalle removal of some

species such as Chinese Privet at low cost dun@game site visit in which monitoring

occurs (E. Galamb, North Carolina Department ofiEevment and Natural Resources,
personal communication). The Stewardship Directelieles that such small-scale
removal can effectively remove such species betoeg invade an entire property, and
thus invasive removal can occur on a case-by-case.bMaterials costs for herbicides
should be low and are estimated at $15 per sitkjtas further assumed that such small-
scale removal would only take approximately 1 hper site. Therefore, total costs for

light invasive species removal should be relatively.

Management Activities

While generally not applicable to NCDENR Stewargshnanagement activities can
introduce large costs to stewardship activities.il&Vapproved compensatory mitigation
sites are generally assumed to need no active rearag (S. Horton, North Carolina
Department of Environment and Natural Resourcestsgo@l communication),
management activities could potentially occur vatifficient funding (E. Galamb, North
Carolina Department of Environment and Natural Resgs, personal communication).
Therefore, it is worth at least considering potntiosts. One survey conducted by the
Center for Natural Lands Management found a trermesdange of costs associated with
conservation management practices related to Z&pres found in Arizona, California,
and Oregorr? Their analysis found that management costs fit28 averaged $51/acre
per year, with costs ranging from $6/acre to $2/4€@. The study also found economies
of scale pertaining to management activities (tfotige authors stipulated that their
numbers are not statistically valid), with costagiag from $1,000 per acre for smaller

parcels to $100 acre for larger parcels. Givenetregh costs, it is likely that significant
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management activities will not be included in NCCERStewardship’s activities and will

not be further analyzed in this report.
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METHODS

This project relied on both a quantitative and gative approach. A qualitative approach
was used to conduct a comprehensive evaluatioh a$@ects of stewardship costs. Only
data directly related to monitoring costs and assed expenses was quantitatively
evaluated. To supplement this lack of informatiow adentify comprehensive costs, |
conducted a thorough literature review regardih@spects relating to stewardship costs.
This involved identifying surveys and studies ohdatrusts and other conservation
organizations that had aggregated costs related tariety of activities including
conducting baseline surveys, monitoring and possiggs, dealing with reserved rights,
enforcing minor violations, and larger costs assed with larger legal disputes. Such

costs were then evaluated from the framework of HRR Stewardship.

Data analysis involved collecting and analyzing itaing costs and site characteristics
for 64 sites, with the data provided by NCDENR Stedghip. Monitoring costs include
all monitoring and related expenses charged by targd organizations. Monitoring costs
were included in this analysis when cost data waslable for the year 2010 or 2011,
with 2011 data used when both years were availdbR010 data was the most recent
data available, then this data was used. Whendiilesot have this current data available
they were excluded to avoid the confounding effettaflation. Also excluded from this
analysis (though included in this report) are sitemitored by a private contractor, given
that it was assumed that the contractor’'s costctire would differ from land trust
organizations, which could skew the data. Monitpraosts were cross-referenced with
site characteristics available on EEP’s websitees€hcharacteristics included area and
perimeter. Perimeter to area ratio was calculatesirnply dividing perimeter to area, as
some members of EEP suspects that this relationsHigely to affect the number of
violations that can be expected to occur on a gsign Adjacent land uses and number
of neighboring landowners may also affect violasiohut these factors are not included
in this study due to data constraints and timetétions. Finally, Google Maps was used
to estimate the distance from the site to the manig land trust, as | assumed that this

distance would affect driving time and thus totgbenses charged.

21



Using cost data and site characteristics, | peréora statistical evaluation of project and
monitoring data in order to identify predictive ldiles and evaluate the current
payments made to land trusts. Such relationshipkidme evaluated on their own merits
and also as predictors of costs for future sited thight eventually be transferred to
NCDENR Stewardship. Specifically, | evaluated tleéationship between a property’s
area, perimeter, participating land trust, andagisé from land trust to the property with
the property’s monitoring costs. Using the statadtipackage R, | evaluated both
individual variables and variables in various conalions to identify groupings with the
greatest predictive power. Categorical variableseveenstructed relating to participating
land trust organizations. This was done to evaluditether or not specific organizations
had an effect on cost. It could logically be asstirtteat certain organizations would
charge more or less due to a variety of reasorladimg, but not limited to, efficiency,

staff salaries, or distance from the land trushtlividual sites.

Using information from both my literature reviewdadata analysis, | constructed both a
comprehensive model and an abbreviated model tistaS€DENR Stewardship in
predicting future site costs. Here, | leveragedstnxg templates from land trust
organizations and modified them based on NCDENRw&tship’s institutional
characteristics. The comprehensive model contassmptions, variables, and formulas
in order to identify expenses for all aspects ofDINEDIR Stewardship’s activities. The
abbreviated model attempts to simplify aspects leé tomprehensive model by
increasing the number of assumptions. For exanylele the comprehensive model
attempts to calculate the yearly cost of violatjaghe abbreviated model assumes that this
cost is approximately $20. However, the abbreviatediel keeps several key variables,
including the site’s perimeter length, number afdawners, and reserved rights per site.
Adjustments to these inputs results in large changeosts per site, making it necessary
to include them. These variables are easily matlif@owing one to calculate site costs

for a large number of sites relatively quickly.

Finally, | evaluated different funding models basewd a variety of considerations

including economic factors, administrative neeasl #iexibility. | considered the current
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endowment model, a periodic fees model, and a tiybodel that contained elements of
both these models. For each model, my analysisidiesl a broad description of the
benefits and drawbacks and then outlines thesetpam bulleted format for quick
reference. With each model, | provide my own cosicos as to its appropriateness for
NCDENR Stewardship.
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RESULTS

As described in the Methods section, the statiséinalysis conducted in R assessed the
explanatory power of different variables in infleamgy costs for the 64 NCDENR
Stewardship sites. Here, site area, perimeter, targd, and distance from land trust to
site were analyzed alone or in different combinaithrough the use of a general linear
model, to identify their predictive ability in deteining costs. It was assumed that
perimeter and distance to site and, to a lessengxrea would explain a large amount of
the variation in cost, given that NCDENR Stewargsteeks to negotiate with land trusts
based on site characteristics (E. Galamb, Nortlol®ar Department of Environment and
Natural Resources, personal communication). Momigoagents walk the perimeter of
the site, and thus costs should correlate withatheunt of time needed to drive to a site
and walk its boundary. Explanatory power of the gleds summarized in terms of
deviance (D), a measurement of variance appropriate to theirmar likelihood
estimate of generalized linear model$.vRlues are analogous td Ralues and can be
found by the difference between the model's null aesidual deviance, divided by the
null deviance. Bvalues for different combinations of site charastés can be found in
Table 1 below.

Table 1 Explanatory Power of Variables Without Contractor Included
Variance

Model Explained (D?)
Area, Perimeter, Distance to Site, LT 0.72
Area, Perimeter, Distance to Site 0.27
Area, Perimeter 0.26
Area 0.25
Perimeter 0.18
Distance to Site 0.01

LT 0.59
Area, LT 0.71
Perimeter, LT 0.71
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Table 2 Explanatory Power of Variables With Contractor Included
Variance

Model Explained (D?)
Area, Perimeter, Distance to Site, LT 0.56
Area, Perimeter, Distance to Site 0.28
Area, Perimeter 0.28
Area 0.24
Perimeter 0.27
Distance to Site 0.01

LT 0.23
Area, LT 0.44
Perimeter, LT 0.52

Land trusts, grouped alphabetically as categonealables, had the greatest predictive
power on stewardship costs. Here, 59% of the viitiain stewardship costs could be
explained by which land trust organizations conedanonitoring (B of 0.59). When a
general linear model was constructed using allaldes (area, perimeter, distance to site,
land trust), the Bvalue was 0.72. Removing land trust from this ¢éguaproduced a
corresponding Bof 0.27. Area was second to (but far behind) landttin explanatory
power, producing a tof 0.25. Perimeter alone had & & 0.18. Distance to site had

almost no explanatory power.

Lump sum negotiations with land trusts can expthia high predictive power of land
trusts. A boxplot was constructed to illustrate tsofer each participating land trust,
which is shown in Figure 1 below. This graph ilhas¢s the median cost (represented by
the bold line in the middle of the box), as welltlas upper and lower quartiles of the data
(represented by the “box” itself). The lines abared below the box show the data’s
range and are represented with the lines showiedaityest and smallest cost. Several
land trusts have a single cost charged for alksitich can be explained due to either

the lump sum payments or the fact that some lamtsronly monitor one site. As such,
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this analysis may have limited explanatory powertdrms of determining drivers of

stewardship costs.

Monitoring Cost by Land Trust
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Figure 1: Boxplot Evaluating Monitoring Cost by ldamrust

Key to Monitoring Agents

CCSW: Chowan County Soil and Water District
CLC: Catawba Land Conservancy

ERA: Eno River Association

LTCNC: Land Trust for Central North Carolina
NCNR: National Committee for New River
NRPC: Private Contractor

PAC: Pacolet Area Conservancy

PLC: Piedmont Land Conservancy

SAH: Southern Appalachian Highlands

SALT: Sandhills Area Land Trust

TLC: Triangle Land Conservancy

TR: Tar River Land Conservancy
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In an attempt to isolate explanatory variables,ah rindividual regressions using
Microsoft Excel with site costs that were not pairia lump sum payment. 19 sites had
these characteristics. Comparing costs with peematoduced an Ralue of 0.18, but
this number was not statistically significant. Campg costs with area showed greater
explanatory power, with an®Rvalue of 0.23, which was statistically significafhis
indicates that area can explain a portion of th#atian in monitoring costs charged by
land trusts. Comparing costs with area, perimedad distance to site in a multiple
regression model produced afAd® 0.28 though no variables except the intercepewe
statistically significant. Overall, these resultgygest that individual site characteristics
could be more carefully considered when determimgagment amounts to land trusts.
However, the lump sum payments currently utilizeédkas analysis of this data
somewhat challenging. Negotiating and/or recorgiagment rates on a site-by-site basis
in the future could help NCDENR Stewardship boldtex impression that it applied a
consistent payment model for outsourced monitorinth that said, some land trusts
located far from NCDENR Stewardship’s offices thabnitor multiple properties may
demand a premium for monitoring activities that nh@ynecessary to pay, as it could be

impractical for NCDENR Stewardship personnel to¢tdo these sites.

Regarding general site characteristics, the 64 sit@lyzed had an average distance from
land trust to site of 28 miles, with an averagevidg time of 40 minutes. Considerable
range existed in this data, however, with the estlsite being 91 miles away from the
land trust, with a driving time of 1 hour and 49nmiies, and the closest site was only 4
miles away, with a driving time of 6 minutes. Theseage area and perimeter were 69
acres and 11,184 ft., respectively. Considerabtatan also existed here, however. For
example, the largest site had a total size of ¥¥6sa and the smallest site only housed
three acres. The site with the greatest perimetated 75,494 ft. for its boundary, and
the site with the smallest perimeter had a boundainly 1,382 ft. The average annual
monitoring cost and associated expenses was $326awnaximum annual cost of $645

and a minimum annual cost of $135.
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DISCUSSION

ALTERNATIVE TEMPLATESFOR PREDICTING STEWARDSHIP
COSTS

Comprehensive M odel

The results above suggest that land trusts maypleet@ negotiate payment rates that do
not correspond to individual site characteristiGsven that land trusts are paid on an
hourly wage, characteristics such as area, perimetedistance to site should have a
strong correlation with total hours worked, andréfi@re individual site characteristics
should have better explanatory power for monitorowsts. Given that monitoring
personnel walk the perimeter of the site, as oppbdsehe entire area, perimeter length
and distance to site should be key determinantsours worked and, thus, stewardship
costs. Some sites may be more accessible tharsdtitea variety of reasons including
distance from roads or site hydrology. This is doectly addressed in my analysis
though it could be easily incorporated by adjusting speed that personnel walk when

monitoring the particular site.

When seeking to predict future costs, a reasonapproach would be to construct a
model encompassing both the fixed and variablescoktstewardship. Such a model
would allow NCDENR Stewardship to comprehensivaedentify all costs related to
stewardship, administration, violations response, &d could provide the Stewardship
Director with greater leverage in negotiating pagisewith land trusts. Furthermore,
such a model could also permit NCDENR Stewardsbipdentify whether or not
monitoring could be done more cheaply in-house dliansts provide a valuable service
in quickly moving to protect individual sites thaan then transferred to NCDENR
Stewardship, and the program’s subsequent monijarontracts may foster valuable
relationships necessary for continued land prasactn the future (E. Galamb, North
Carolina Department of Environment and Natural Reses, personal communication).
Therefore, even if costs are higher for monitotlygand trust organizations (as opposed

to being done by NCDENR Stewardship personnel)h snonitoring activities may still
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be warranted. Nevertheless, even if land trustsaamrded a premium for their services,

site characteristics should still play a large ialeetermining monitoring costs.

Please see Appendix A for a spreadsheet constrémtete purpose of estimating costs
in a comprehensive manner. Here, | have based #tegaries on NCDENR
Stewardship’s institutional characteristics. Thputs are based both on aspects of my
literature review and information specific to NCDENstewardship. The model can be
broken into Assumptions, Variables, Formulas, andnu#al Expenses (J. Masten,
Triangle Land Conservancy, unpublished data). A lvei described below, the model

also includes a risk premium to cover unexpectedtisco

Assumptions, determined by conversations with NCBEBtewardship personnel and a
literature review, can be adjusted if desired ispmse to factors such as inflation or
differences between sites (such as the existenoesefved rights). Some costs are fixed
(such as overhead costs or hard costs for landowosrmunications) or are not
significant and are treated as a fixed (Such asemadt costs for sites). Regarding
assumptions, salaries and overhead are separateldni trust staff and NCDENR
Stewardship. For the purposes of this analysis,elvew it is assumed that costs for land
trust personnel and land trust overhead are eqntvab those of NCDENR Stewardship
personnel. Salaries are estimated at $60,000/ye#r,overhead estimated at $10/hour.
Together, these variables are used to estimatequercosts for both land trust personnel
and NCDENR Stewardship employees. Total salariestatal additional overhead for
NCDENR Stewardship will be used together in the plate to estimate the total

administrative costs per site.

Regarding cost assumptions for materials assumptiuia expense should likely be
minimal and is estimated at $10 for signs and $tHérbicides used for invasive species
control. The IRS reimbursement rate may be used psoxy cost for operation of a
motor vehicle or for direct reimbursements if adiwdual uses his or her own vehicle (J.
Masten, Triangle Land Conservancy, personal comaation). The average speed of 45

mph assumes a mix of driving on both highways axkbountry roads, but this number

29



can be adjusted if desired. This speed is appleedath land trusts and NCDENR
Stewardship personnel traveling to sites. Reimliles@xpenses are included as an
option but estimated at no cost. They are sepafatddnd trust personnel and NCDENR
Stewardship personnel, given potentially large eddhces in distances to a site.
Regarding monitoring time, it is estimated thatrage pre-monitoring time will take 1
hour and post monitoring time will also take 1 habata from NCDENR Stewardship
indicates that monitoring personnel walk half aenah hour in wetland areas (E. Galamb,
North Carolina Department of Environment and NdtuResources, personal
communication). As stated previously, this amouotld be adjusted to account for

factors such as extremely difficult terrain.

Landowner relations are assumed to take approxiyndt® hours per year for a given
landowner. Communication may involve phone callsn@ilings and is necessary to
maintain contact and good relations in order tausmtandowner cooperation. Hard costs
associated with landowner relations are estimatefi2&. Reserved rights have been
discussed previously. While no properties currehtlye reserved rights, some properties
managed by other agencies have reserved rightshasdt is important to include this in
the model while currently leaving this variablezato. It is further assumed that reserved
rights may be exercised, on average, once evemtywears, giving a 5% likelihood of
exercise on a given year (J. Masten, Triangle L@adservancy, unpublished data). As
previously described in this report, invasive spegemoval may be effective on a small-
scale. As such, it is estimated that it will takgp@ximately one hour to complete the

process when required.

Assumptions for easement violations are based ta akscribed above and potentially
entail ten hours of staff time to head off the &t@n, with one site visit. This estimate is
lower than the estimate in the literature revievsadded previously. However, as the
majority of large, expensive violations generallgcor during the restoration process,
most of the properties managed by NCDENR Stewapdséwve not been subject to large
violations requiring significant expenditures oafsttime (S. Horton, North Carolina

Department of Environment and Natural Resourcestsgo@l communication).
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Furthermore, violators must assume responsibilityr freimbursing NCDENR
Stewardship for damages to the site, limiting pti&mepair costs, and the only instance
in which NCDENR Stewardship would be required tg @ repairs would occur if the
violator could not be found (S. Horton, North Caral Department of Environment and
Natural Resources, personal communication). Protémo dealing with landowners
involves discussing the violation with the landowag the same time the inspection is
conducted, with a letter sent to the landowneritilegathe violation>* If the landowner
is not present during the inspection, contact maynlade by telephone, certified mail, or
an in-person meetim.Given the fact that large violations have not gefhe occurred
on these sites, it is further estimated that aweremsts to repair a given site will be

approximately $1000, a conservative estimate bagdte literature review.

Finally, given the large uncertainties associatéti egal expenses for major violations,
and the enormous potential risk associated witlerg@l lawsuits, the yearly amount
designated to be set aside for major violatior858,000. This amount will be set aside
every year until a sufficient fund is establishAd.easonable goal would be $500,000 to
$1,000,000, which would be achieved in a 10-yeaP@®ear timeframe, respectively.
While this amount will result in significantly ineased cost per site, it is also a temporary
charge that will eventually be discontinued. Fumih@re, this cost will be reduced on a
per-site basis when additional sites are addech@éoprogram. Given that staff hours
required for minor violations may involve an ovenestion, and that major violations
are very infrequent, no additional staff hours assumed to be required for major

violations.

Variables include site idiosyncrasies and must fiered for each site. This includes
factors such as perimeter, area, land trust distemsite, NCDENR Stewardship distance
to site, number of landowners per site, numberesérved rights on a site, and whether
the site requires treatment for invasive speciesinieter, inputted with average length
for the 64 sites analyzed, is converted to mileadsist with calculations. Average land
trust distance to site for sites analyzed in mylyawisis 28 miles. It is assumed that this

number is the same for NCDENR Stewardship as wviit, this can be changed if
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necessary. By far, the majority of the sites aredyzn this report have only one
landowner, so that number is included. Howeveregithat the majority of these sites
were preservation projects, and restoration sitag have more than 10 landowners (J.
Stanfill, North Carolina Department of Environmeartd Natural Resources, personal
communication), this variable can be changed adetteSome EEP personnel suggest
that perimeter/area ratio may play a factor in ibenber of violations occurring on a
given site, with greater violations occurring otesiwith a high perimeter/area ratio (J.
Horton, North Carolina Department of Environmentd adatural Resources, personal
communication). Furthermore, they suggest a cupofht for perimeter/area ratios of
200 between lower and higher violation sites (Jritétg North Carolina Department of
Environment and Natural Resources, personal convation). As NCDENR
Stewardship personnel previously estimated that,aeerage, 5-10% of sites have
violations per year (E. Galamb, North Carolina Dépant of Environment and Natural
Resources, personal communication) a higher pexgerdf 10% is given sites with a P/A
ratio above 200 and a lower percentage of 5% isrgsites with a P/A under 200. The
P/A ratio for average site characteristics is urlé, thus leading to the lower average
estimate. The option is granted for users to inpléther or not the site could benefit
from small-scale invasive species removal. FindhlgJuded in this section is the total
number of sites under NCDENR Stewardship, as thilsaffect how overhead, salaries,
and legal fees are charged per site.

The Formulas section of the template calculatesihataff rate for land trust personnel
and NCDENR Stewardship and combines assumptioatecketo travel costs with actual
miles driven to produce estimated round trip cos$tse formulas also calculate total
overhead costs per site and legal fees per siteselformulas simplify the model by

preventing the need of performing multiple calcalas in the Annual Expenses section.

Annual Expenses combine the model’'s assumptiors applicable variables. They are
divided between likely expenses for land trust pengl and NCDENR Stewardship and
summed to generate an estimated annual funding €Costs are differentiated by annual

monitoring expenses, annual invasive species tez#tmannual landowner relations
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expenses, per year cost of exercise of reservddsrignd violations. Total costs for
NCDENR Stewardship are estimated previously byding the total overhead and
staffing costs by the number of sites. However,ptovide additional information,
specific costs are estimated from this model amdlma seen as an estimate of how the
resources of personnel would be expended. Expembese and beyond annual
landowner relations expenses, annual cost of redenghts, and annual violations
expenses are assumed to entail costs related taniattative oversight by the
Stewardship Director and associated staff. Potesiia repairs are separated from
administrative costs and estimated on an annu#.ldasally, legal expenses per site are
also estimated. As described previously, such astextremely difficult to estimate, as
a protracted legal fight can theoretically costlionis of dollars. Nevertheless, it is
assumed that $50,000, divided by the total sites; be set aside over a number of years
to provide the necessary cushion. Finally, to antofor potentially unforeseen
circumstances, an additional 10% risk premium shailgo be charged (J.Stanfill, North

Carolina Department of Environment and Natural Reses, personal communication).

This comprehensive analysis of stewardship codtesmats to both account for all
reasonable costs related to NCDENR Stewardshimgsssumptions from my literature
review, as well as average site characteristicen fthe 64 sites previously analyzed
produces a total average cost of $1,843.10. CuyretiCDENR Stewardship

endowments are insufficient to fund costs relatedstaff salaries, overhead, or legal
enforcement. This analysis indicates that the nigjaf costs arising from NCDENR

Stewardship are related to administrative costdovied by legal expenses, and

monitoring costs.

Given that DENR is currently looking to revise NCIDIE Stewardship's fee structure, a
concrete analysis of total costs arising from thegmm's needs becomes highly
important for predicting future expenditures. 3iesite analysis using a template such as
this would be necessary both for gauging futurdscas well as total costs for current
properties. An average value produced by analyzumgent sites could be applied to

future sites, as opposed to using this templapzddict costs for each new site. However,
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these future sites would need similar attributesciworent sites to ensure reasonable
accuracy. Accepting a large amount of sites with, dxample, greater perimeters or
numerous reserved rights should be reflected irhdrigestimated costs per site. A
thorough analysis using this template could helpchfunding shortfalls in the future.

Abbreviated M odel

A second approach to constructing a model for NCREBtewardship could entail an
abbreviated model (Appendix B) that would be usedyuickly estimate costs for a
potential property. In this analysis, | have legg@ information previously calculated
from the comprehensive model. The structure issme, where the model is broken up
into assumptions, variables, annual expenses, avitek premium added to total annual
expenses. Assumptions include factors such asyhetaff rate, round trip travel costs,
and walking speed per hour. Variables include petémsize, number of landowners, and
reserved rights per site. From the combination sfueptions and variables, annual
expenses are calculated and produce a very sinealt to the comprehensive model.
For the purposes of simplicity, some of the presi@xpenses have been built into
assumptions and can be easily changed based ofly totew assumptions or
modifications to the comprehensive model. For eXamgather than calculating yearly
costs for site repairs in the comprehensive modséd on factors such as staff costs and
time, yearly costs for repairs are simply assunoeloet $50. While the abbreviated model
strives for simplicity, the abbreviated model araimprehensive models may be used
jointly for purposes of calculation, where the coeignsive model could be used to

calculate various expenses that can then be usassamptions for multiple properties.

Overall, either the abbreviated model or compreivensodel may represent a more
viable method for calculating future costs for NOQIHE Stewardship. While the format

of the abbreviated model is simpler, the numberasfables that need be inputted are not
greatly reduced, and many of the assumptions coome the comprehensive model. As
such, these assumptions could be held constant wsieg the comprehensive model.
With that said, even limited reductions in time de® to compute costs may be

beneficial, and it is unclear whether or not thenpoehensive model will actually
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produce a better cost estimate. The benefits afcexditime spent estimating costs would
be particularly apparent if large numbers of sitesre simultaneously transferred.
Finally, the abbreviated model may also presentingplsr format to follow when
inputting costs that may be desirable.

ALTERNATIVE FUNDING MODELSFOR STEWARDSHIP

Funding Mode 1: The Endowment Model

In evaluating different funding models, it is appriate to first consider the endowment
model, which is the current source of funding foEDENR Stewardship monitoring
activities. In general, an endowment can be defamed fund that has been transferred or
donated to an institution. The goal of an endownmemimally involves the protection of
the fund's principal in both nominal and inflatiadjusted terms. The fund’s principal is
generally invested to either generate income ottaagains that are then used to fund an
institution's programs. Additional proceeds fronedme may be reinvested, or capital
gains (such as from stocks) may be left untouch®ednsure the endowment does not
decline on an inflation-adjusted basis. Overalg thnd should be invested such that it
grows sufficiently to both address spending neeubk@event any losses in purchasing

power due to inflation.

In general, it is recognized by those in the lamdttcommunity that endowment amounts
should be determined by analyzing spending neadesiment return assumptions, and a
rate of inflation. The difference between the inwent return and the inflation rate is
calculated, and then the spending rate is dividethis difference. This final amount, in
theory, represents an appropriate endowment lévelinvestments from which will be
sufficient to support spending needs and prevess lof purchasing power due to

inflation.

An example may be helpful in demonstrating thiscemt. Let us assume that a particular
property requires $400/year in spending to meehdexls of NCDENR Stewardship. Let
us further assume an inflation rate of 3%, andn@estment yield of 5%. The investment

return rate is subtracted by the inflation rat@vieg a 2% return over inflation. The
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assumption thus becomes that 2% of the endowmarit d® spent every year while
maintaining the endowment's purchasing power thraegivesting the excess yield. The
original spending rate, $400, is then divided by, 286ulting in the amount of $20,000.
Therefore, the assumption is that for an endowro&f20,000, we can support spending

needs of $400/year and maintain the endowmentshaising power.

When constructed and operating properly under bove assumptions, an endowment
can confer numerous benefits to institutional dtakders. Endowments can be
convenient for both the grantor of funds as welltls institution's administrators.
Endowments can be funded once, which limits therteeeed needed to administer
funding sources (To be fair, additional funds mégaurse be added to an endowment,
thus requiring additional oversight. However, i tase of NCDENR Stewardship, the
assumption would be that this would not occur).the specific case of NCDENR
Stewardship, an endowment model provides bendfitdvenience for both NCDENR
Stewardship and its clients such as EEP. For exanifP can transfer a lump sum
payment in the form of an endowment, which therumeg limited oversight by EEP or
NCDENR Stewardship. Given that these funds areeatlyr managed by the North
Carolina State Treasurer's office, NCDENR Stewapdahd the client both face limited

burdens from fund administration or investment\aids.

Endowments can also offer revenue stream diveasidic for an institution and can allow
for generous spending rates. Examples of reverugdifiication include endowments for
colleges and universities, which require yearlyding in the way of grants and tuition
but can also benefit from a steady stream of incama result of their endowments. As
such, the endowment's income stream can providegiron from volatility from other
funding sources, such as a drop in tuition or rédndn available grant® Furthermore,
when a skillful management team has responsilidityhe endowment's investments, the
endowment can allow for generous spending. Fron6 1892006, the return for small
endowments, with assets equal to or less than $iiBrmwas a highly respectable 7.4%.
This compares favorably to the inflation rate oWlee same period, which averaged

2.5%°>" equating to a potential spending rate of almost 5%
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Endowment returns may also be a function of simea Istudy evaluating endowment
characteristics, return, growth, and spendingathttor found that the average return for
endowments with assets greater than $1 billion 2v4% higher than the median return
for endowments between the years of 1996 to 2B0érger endowments can invest in
private, illiquid investments such as venture Gt private equity, whose risk and high
requirements for capital can preclude smaller tustins from investment. Such

investments may generate a higher rate of retuan thaditional investments such as
stocks or bonds, conferring a sizable advantadartr institutions able to afford larger
capital infusions and diversify the number of illiq investments they hold. For example,
investment managers of private equity or venturpitehfunds may require initial

investments of $1 million to $5 million. This mawnit the ability of smaller institutions

to make investments in such funds for fear of exypan unacceptably large portion of

their endowment to risky, illiquid holdings.

However, the endowment model also contains numeragks and potential

disadvantages that must also be considered. Thslk® mrepresent risks endemic to
investing in general, namely the possibility ofheit temporary or permanent loss of
capital. Changes in interest rates, inflation, oral or global economic conditions all
carry the possibility of negatively impacting thengipal of NCDENR Stewardship’s

endowment account. For example, interest rate udaitins can negatively impact the
market value of a bond, leading to permanent logdbe bond is sold prior to maturity.

Losses of principal will in turn negatively impaotome amounts from the endowment,
now that there are fewer assets from which to ggaancome. Increased inflation can
reduce the purchasing power of an endowment. Runitve, reduced interest rates, due
to factors such as an economic downturn, may ptesdaquate funding sources for

NCDENR Stewardship, as is occurring in the curfewtinterest rate environment.
In weighing the benefits and drawbacks of the endent model, it is worth examining

the investment options available. As stated abdlath Carolina's State Treasurer is

responsible for fund management for NCDENR StewapdsCurrently, regulations
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permit NCDENR Stewardship to invest its assetsna of two funds, the Short-Term
Investment Fund (STIF), and the Long-Term Investnkemd (LTIF). Assets invested in
the LTIF can never be moved to the STIF (E. Galahdth Carolina Department of
Environment and Natural Resources, personal convation). The STIF comprises the
majority of the Treasurer's Cash Management Prograchis managed to provide the
maximum amount of income while preserving the fangtincipal and liquidity® In
other words, these investments are largely desigmé® safe investments, with limited
risk of permanent loss and highly liquid charasti#es, allowing them to be bought and
sold with ease. The fund is generally invested ioney market funds and short to
intermediate term U.S. Treasuries and other Agsfitias of June 30, 2010, the STIF
had the following allocation: U.S. Agencies 48.7%S. Treasuries 35.7%, Repurchase
Agreements 11.7%, FDIC 3.4%, Certificates of Dep6s4%, and Corporates 0.1%.
U.S. Agencies includes loans from U.S. governmeygnaies or also government
sponsored enterprises such as the Federal Natborédage Association (also known as
Fannie Mae), U.S. Treasuries include debt issuedhley United States, repurchase
agreements are short-term loans backed by collateEdC are FDIC-insured loans,
Certificates of Deposit are short term loans offidog banks, thrift institutions, and credit

unions, and Corporates include company I§ans.

While this portfolio may indeed be safer than othend portfolios managed by the State
Treasurer's office, the investments do contain sasie which may impact either the

investment's principal or inflation-adjusted vahfethe income. Risks to U.S. treasuries
include rising interest rates, which may impact therket value of the security, resulting
in loss of principal if the bond is sold prior toatarity. Longer term bonds are more
subject to this risk (also known as duration rigign short-term bonds, so the risk to the
endowment is somewhat minimized. Duration risk lsoamitigated by the fact that

holders of the debt may hold the bond until mayurthus receiving full principal

repayment. Investments in even short to medium tesasury bonds also carry the risk
that inflation will increase prior to the bond's tmation and subsequent principal
repayment, leading to losses in purchasing powethi® endowment. This risk may be

mitigated by the fact that increases in inflatiore agenerally (but not always)
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accompanied by increases in interest rates, alpwhe bond holder to "roll over" his
debt every few years into higher yielding secuwsiti€he short-term nature of the U.S.

Treasuries in the STIF help to mitigate this risk.

U.S. agency debt and that of government sponsartedlpgises also contain limited risk.
U.S. Agency debt includes the risk of default oé tlnderlying instrument, including
instruments such as mortgage bonds, farm loansstadént loan&® Government agency
debt (while subject to some of the risks highlighédove) is nevertheless backed by the
U.S. governmefif and thus carries almost zero risk to principalv&oment sponsored
enterprises, on the other hand, have implicit quaes from the U.S. governménBoth
agency and government sponsored enterprises hans Vath slightly higher yields than
comparable U.S. treasuries due to the fact th&tirghipolitical forces may result in the

failure of the U.S. government to fully guarantee bbans were defaults to océfr.

In repurchase agreements, one party sells a setarégnother at an agreed upon price,
simultaneously agreeing to repurchase the secatity later date with a fixed priéé.
Given that the agreed upon repurchase price igegré@an that for which the security is
sold, repurchase agreements effectively have al,yiehking them therefore similar in
structure to other fixed income instruments suchlhAS. Treasuries. Repurchase
agreements are subject to counterparty risk, wiyetted original issuer may either fail to
repurchase the agreement, thereby defaulting orpiiligation, or default outrigtt
When this occurs, the original purchaser become®Wner of the collateral and may be
forced to sell these assets at a reduced pric&ingato losses on the original

investmenf?®

The LTIF contains greater risk but also the potrior greater rewards. As of June 30,
2010, the allocation of the LTIF included the feliog: Corporates 37.4%, Government
(U.S. Treasuries and Agencies) 36.2%, Mortgage-8&&6.5%, and Cash 0.99%Wwith

the exception of Corporates, descriptions of thesestments can be found above, and
many of the risks faced by investments in thesegmates have been previously detailed.

However, this fund holds greater risks than theFSor several reasons. First, the bonds
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held by the LTIF are longer term than those of$fiéF,"* making them more susceptible
to duration risk. Furthermore, the large allocationcorporate debt faces the risk of
company default, which would negatively impact tepayment of principal. Here, large-
scale bankruptcies by U.S. companies due to anoeacndownturn could cause

permanent loss of capital.

Unfortunately, both the LTIF and STIF currently mgatow interest rates, making it
difficult for these endowments to preserve puramggiower or support current spending
needs. As of 9/30/2011, the yield on the LTIF aidFSvas 2.9% and 0.8%, respectively
(B. Lewis, North Carolina Department of State Treas, personal communication). This
compares with the current, yearly inflation ratethie United States of 3.5%As such,
even if spending were reduced to 0% of NCDENR Stdsfap’'s endowment, the
endowment’s purchasing power would erode on aatiofi-adjusted basis. Furthermore,
the low interest rate does not allow the endownt@rgenerate enough funds to support
the program’s activities (S. Horton, North CaroliBepartment of Environment and
Natural Resources, personal communication). Thgar@i endowment amounts given to
support NCDENR Stewardship were $14,000, whichiaggo the current yield of the
STIF yields a paltry $112/year, well below the amouweeded to support annual
monitoring needs, let alone total funding needsiionitoring. As such, economic factors
such as interest and inflation rates would neecthtange dramatically to justify a

continuation of the current endowment model fom@ielship's funding needs.

The benefits of the endowment model are as follows:

* Administrative Ease - The endowment model offers convenience for bbénts
and NCDENR Stewardship in that it requires a ometipayment as well as
limited oversight either from an administrativeimvestment standpoint.

* Potential for Large Returns - In general, endowments have the potential to
produce sizable gains that can allow for increagmehding rates and protection

from inflation.
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» Strong Fit with Current DENR Modéd - The current EEP model of one-time
fees paid by applicants for mitigation would fit Weith this model, where a
portion of those fees could be transferred to NCBERtewardship as an

endowment.

The drawbacks of the endowment model are as follows

e Current Economic Factors - Low interest rates and high inflation rates will
result in automatic loss of purchasing power fands invested in either the
LTIF or STIF, even without any spending. Interestes alone, regardless of
inflation, are too low to currently support the rdate of NCDENR
Stewardship. These rates may continue to shifhénftture, making effective
budgeting difficult to accomplish.

* Investment Risks - As detailed above, risks to endowment principaleatist
even in the STIF. This could reduce potential ineamthe future.

» Lack of Flexibility - As endowments for NCDENR Stewardship would likely
continue to be funded as a one-time, lump sum pagntieere will be limited
options for addressing funding shortfalls othernthacreasing amounts for

future endowments from future properties.

Summary

The current economic environment does not justifidigonal funding in current
investment funds available. Interest rates areldaoto support program activities, and
inflation rates will erode purchasing power. Uniorately, the possibility of inflation
rates outstripping interest rates is not generatlgsidered in endowment calculations.
Should economic factors change such that the en@émivimodel becomes favorable
again, additional safeguards in the way of incréasmding should occur to protect
NCDENR Stewardship for future periods of low inwreates and high inflation. Seeking
additional yield through investment in the LTIFnet justified due to the enhanced risk

to endowment principle. While endowments offer camence and fit well with EEP’s
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current funding model, my analysis does not supghair use in the near future with the

current options available to NCDENR Stewardship.

One item of note could be the possibility of inwegtin other assets as a way of
generating an increased return for NCDENR Stewdgpdétnds. While it may be
convenient for DENR to outsource the managemeitsaiccount to the North Carolina
State Treasurer, the investment options availat#elimited. Other assets classes may
offer the possibility of higher returns or diversdtion. Many university endowments
now have a significant portion of their assets #tgd in stocks, hedge funds, real estate,
private equity, venture capital, and natural reses> However, while these investments
may offer the potential for higher return, they malgo have the potential to exhibit
greater volatility in market value and a greatesgdoility of permanent loss of capital.
With this warning in mind, NCDENR Stewardship coulévertheless examine the
possibility of investing in other asset classesltist the North Carolina State Treasurer.
Alternatively, outside management, such as a mifiatn, might also be an option if the

endowment model is continued.

Funding Mode |1: Periodic Fee M odel

A second approach could entail periodically chaggahents, such as EEP, for costs
related to stewardship activities. Here, if theemdi wanted NCDENR Stewardship to
assume stewardship responsibility for a completexpgaty, the client would pay an
agreed-upon sum, and NCDENR Stewardship would ggoresible for the site for an
agreed-upon time period (J. Stanfill, North CaraliDepartment of Environment and
Natural Resources, personal communication). Ifrdfte designated period the client no
longer desired that NCDENR Stewardship have sispaesibility, the property could
then be transferred back to the client, who woh&htbe required to find another steward
(J. Stanfill, North Carolina Department of Enviroamt and Natural Resources, personal
communication). In this model, fees could be strred such that they could be paid
either at the beginning or end of the designatetgeor a portion of the fees could be
paid over the course of period, such as on a qbaliasis. Partial fees could be charged

upfront, with the remainder charged at the endhef period. This remainder amount
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could be adjusted to account for one-time coststler increases in funding needs over

the period. Costs could also be paid upfront dtire

There are several benefits with regards to theogerifees model. This model provides
flexibility to adjust pricing to reflect true progmmatic costs. Periodic adjustments in
pricing could also reflect changes in costs duedrying rates of inflation. Spending
rates are not held hostage to current yields oastments but can reflect the program’s
actual needs and be adjusted on an annual basiso@mer). Along the same vein,
funding does not rely on an outside source sudmedorth Carolina State Treasurer’s
Office to properly manage funds. Furthermore, gitleat no money is “wasting away”
due to the combination of low interest rates armyh lnflation, this fee structure may also
possess greater legitimacy from an institutiorahdpoint. Annual fees charged to clients
such as EEP could also be elevated on a tempoeaig,lto make up for shortfalls in
interest earned for other sites currently funde@thgowments. In turn, these costs would
need to be passed on to future participants in £€kRlieu fee program, such as
developers. While this would result in increasedargbs, this program would be
voluntary, thus minimizing potential disagreememisally, increasing the periodicity to

shorter periods would also prevent potential casintialls for NCDENR Stewardship.

As with the endowment model, there are also pakndtiawbacks to the periodic fees
model. Changing the payment amounts periodicallpughout the period could be
burdensome for clients. On the other hand, chargfegentire amount upfront could
result in funding shortfalls for NCDENR Stewardslkfipnforeseen events and expenses
occur, or if funding amounts are improperly estiedatFurthermore, if numerous clients
agree to transfer their properties to NCDENR Stdsfaip, it is logical to assume that
this might be matched by increased personnel. Eunass withdrawals of clients from
the program could potentially jeopardize NCDENRv&telship due to now higher fixed
costs of personnel and administration. With thatl,saontinuing to outsource the
majority of monitoring needs to land trusts willntmue to reduce these fixed costs,

lessening these potential impacts of reduced fughdiurthermore, close partnerships

43



with EEP make this an unlikely possibility. Feesared to new clients could also be

used to make up for such potential cash shortfalls.

It is indeed possible that NCDENR Stewardship couwld out of funds during the
designated period. However, this fact could be gatBd through diversifying the
designated time period from which a contract bedarsdifferent sites. If this period
began at different times, fees could be increaseah fother sites to make up potential
shortfalls. A periodic fees model would likely eihtgreater administrative needs in the
form of closely tracking fees charged to clientsved that the program currently only
employs one person, this could indeed become bsote®. Finally, these periodic fees
transfer risk from NCDENR Stewardship to clientfijonmust now estimate stewardship
costs for a given period. If these clients use adowment, they may face the same
economic risks NCDENR Stewardship faces in itsenirmodel. Clients may need to
shift to an actual cost method of accounting, whreosts for all sites previously
transferred to NCDENR Stewardship are now chargeapplicants. This introduces
challenges for clients such as EEP, who must nderiaskéne how to distribute costs to an
unknown number of future applicants. For exampla, gélient estimates that the costs of
stewarding 100 sites previously transferred to NGIBEStewardship will be $50,000 for
a given year, it must charge applicants in an gppte manner to cover these costs.
However, clients do not necessarily know how maennpttees they will have in a given

year, making such estimation difficult.

The benefits of the program can be summarized below

» Flexibility — A periodic fees model would better allow feegeflect true costs
and could easily be modified when needed.

* Independence and Investment Security — Funding is no longer reliant on
investment success from outside sources such asNémth Carolina State
Treasurer’s Office and, along the same vein, do¢sl@pend on economic factors

such as interest rates and inflation.
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* Addressing Current Shortfalls — Fees charged to permittees could compensate

for cash shortfalls on existing properties.

The drawbacks of this program can be summarizemibel

* Funding Security — Client withdrawal from the program could resultfunding
shortfalls in regards to the fixed costs of NCDERSERwardship. Furthermore,
unexpected expenses arising before the next paymembd could result in
funding shortfalls.

* Funding Security - Clients now face increased risks and complexiyen that
they must now determine how best to charge appidan costs to steward their
sites.

e Administration — There may be additional administrative burdestuired of

NCDENR Stewardship to closely track expenses agchpat receipts.

Summary

A periodic fees model represents the most apprgprizodel given current economic
conditions. Periodic fees allow for adjustmentsfees charged to clients and are not
reliant on economic factors to produce sufficienhding. Temporarily increasing
periodic fees could also partially pay for siteadad by endowments, which now face
funding shortfalls due to low interest rates. Rigkshis model include funding shortfalls
in the interim between payments though an increpseddicity could mitigate this risk.
There is some risk to NCDENR Stewardship if masthdvawal of clients occurred.
However, diversifying the client base and contiguin outsource monitoring needs to
local land trusts should mitigate this potentiabldem by reducing potential client loss
and fixed costs, respectively. A significant draalbawould be the increased
administrative burdens placed on the Stewardshnedir, who must now oversee a
more complex payment process. Clients such as ERd® desire stewardship of their
sites also face the burden of needing to estimateasdship costs and incorporate this
added expense into their budgets. Clients faceritie that they will underestimate

annual costs, thereby preventing site stewardsinip given year.
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Funding Modée 111: Hybrid Model with Initial Periodic Fees and the Development of

an Endowment

A third potential model could entail a periodic $emodel, with additional charges in
excess of actual costs levied in order to gradualgate an endowment over time (J.
Stanfill, North Carolina Department of Environmearid Natural Resources, personal
communication). Here, periodic fees could be chdigethe manner described in the
periodic fees model above. However, the fee wontdude a premium above actual
costs, which would be set aside. Over a specifibgdef time, an endowment would be
constructed with this premium with an amount sigfit to support NCDENR
Stewardship's activities. The premium could be astle and invested in the North
Carolina State Treasurer's account. When the enéoivhad reached a sufficient level,
periodic fees would no longer be charged to cliemisd NCDENR Stewardship's
activities would be funded entirely by the endowmé@rhe invested monies from the
premium amount charged to clients would also geadrderest that could be used to
construct the endowment and reduce either the tpaeod needed to fund the
endowment or the premium paid by the clients. Aghwhe other models, this hybrid

model has benefits and drawbacks.

The benefits of this model would include elemeritbah models discussed above. The
periodic fees component of the model would allowINEDIR Stewardship to adjust rates
based on actual costs. Adjustments could also andhe premium paid and set aside as
an endowment, to account for changing economi®factuch as inflation and interest
rates. The periodic fees could also help to miéigatrrent shortfalls in funding for other
sites due to low interest rates generated by cusedowments. If a client decided to
withdraw from the program during the period of tinmewhich an endowment were
being built for that particular site, it is pos&bihat the endowment amount would
remain the property of NCDENR Stewardship, allowfog funding of other activities
even though the reference property had been tnaedfdack to the client. It is also

possible that several years in the future, econdattors will revert to more normal
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circumstances, where interest rates are greateritifiation rates. This would allow for

the proper functioning of an endowment.

The drawbacks of this model include current ecomrofactors and investment options
available to NCDENR Stewardship. Current inter@ses are currently below inflation
rates, resulting in an automatic erosion of puricitapower. This would effectively
reduce endowment levels set aside from premiumd pe such, any money set aside
for endowment construction would see an automatsien in value in either the STIF
or LTIF. This could require the premium amountsrged not only to build up an
endowment but also to compensate for losses irhpaneg power in monies already set
aside. This model also assumes that, at the etk @fesignated time period (after which
the endowment were completely constructed), inteass would become greater than
inflation rates and would also be large enoughuppsrt spending needs. While this
situation is indeed possible, it may also represeflawed assumption, given that the
Federal Reserve is willing to keep interest ratefow inflation rates for extended
periods of time. Given the limited investment op#o available to NCDENR
Stewardship, even if endowments were sufficientigstructed, economic factors could
revert to a situation in which inflation outstripgterest rates, eroding the purchasing
power of the program’s endowments. Finally, thisdelovould also require increases in
administrative support needed to track the varmygenses and receipts, and potentially

adjust rates as needed.

The benefits of the hybrid model are as follows:

Flexibility - This model allows for adjustments in rates téeatftrue costs and can also
be adjusted for economic factors.

Convenience - After the requisite period in which the endowmevdre constructed,
periodic fees would no longer need be charged,ciaduhe administrative burdens of

this model.
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Increased Funding - If clients withdrew from the program, it is pdsi& that the
endowment could be kept by NCDENR Stewardship,ltieguin increased funding for

other properties.

The drawbacks of the hybrid model are as follows:

Economic Factors - Currently, low interest rates and high inflati@tes would result in
erosion of purchasing power for monies set asidéh®endowment.

Economic Assumptions - There is no guarantee that economic factors suiiport the
endowment model in the future.

Complexity - This model would require additional oversight Wy of overseeing
proper endowment construction and overseeing amygdgs in rates that had to be

changed.

Summary

While this model has some benefits, current econdautors do not support its adoption
by NCDENR Stewardship. Monies set aside face enosiquurchasing power that may
prevent their use as a viable funding sourcing he future. In other words, an
endowment that reached its funding goal might Hasethe ability to actually support a
site due to the effects of inflation. Appropriatmeomic factors may exist in the future,
allowing for an endowment model to function progetHowever, it is impossible to
determine when economic factors will return to pwes conditions in which interest
rates are sufficient to support stewardship astisziand are sufficiently greater than the
inflation rate to prevent erosion of purchasing powFurthermore, even if such
economic conditions returned, there is no guarathtaethey will not again revert back
to our present rates, where interest rates arealogvinflation is greater than interest
rates. With that said, aspects of this model cqatentially be adopted for a periodic
fees model. Charging a small premium above actstsdor sites could help to provide
funding security if clients withdrew from the pragn. While this money would face
erosion of purchasing power, it could still sergeaaform of insurance, even in reduced

form.
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RECOMMENDATIONS

1) ldentify Likely Costs on a Site-by-Site Basis

The lump sum payment model currently used by NCDEMN&vardship makes analysis
of cost drivers challenging. Payments were oftegotiated on a lump sum basis, making
it impossible to evaluate cost drivers of indivitlites. In order to better improve
transparency for negotiated rates, monitoring costsd be calculated and recorded on a
site-by-site basis based on either the comprehensivabbreviated model and then

aggregated into lump sum charge. Such informatiutdcthen be made readily available.

2.) Maintain Land Trust Partnerships

Land trusts provide valuable services to NCDENRw&tdship that should be

maintained if possible. The adoption and use ofrttoelels in this report may provide
greater leverage in terms of negotiating paymeatsd (thus allow the Stewardship
Director to guide rates in a more predictable manrnaut land trust relationships as
monitoring agents should be maintained if possiblee use of land trusts reduces fixed
costs (which may prove valuable in a periodic fieeslel, as described previously in this
report). Furthermore, land trusts oftentimes haxistieag relationships with landowners
and are located closer to sites that NCDENR Stestdpd reducing travel time for the

program.

3.) Place Greater Emphasison Site Characteristics When Negotiating Costs
Greater emphasis should be placed on site chasdtt®rwhen negotiating payments.
Use of either the comprehensive or abbreviated msiteuld be helpful in estimating

these costs.

4.) Implement Either the Comprehensive or Abbreviated Model for True Cost
Estimation

Determining future costs should rely on the useitbfer some form of the comprehensive
or abbreviated model detailed in this report. Usdhese templates should hopefully

provide sound estimates of total costs for fututess
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5.) Adopt Periodic Fees Model and Consider Other Investment Funds

The periodic fees model provides good flexibility fate changes and is not dependent
on economic factors or outside management. Thidifignmodel should be adopted by
NCDENR Stewardship, and the possibility of othevestment funds should also be

considered.

6.) Charge Additional Risk Premium

If possible, an additional risk premium should lemsidered as an additional charge to
safeguard funding sources for NCDENR Stewardshiuishproperties be transferred
away from NCDENR Stewardship. This risk premiuml\wiélp to cover factors such as

unforeseen risks to sites.

7.) Maintain Assetsin the STIF

A problem revolves around where to invest excesgam funds. An example of this

would be funds set aside for legal expenses orrspairs that may not be used every
year. Invested in either the STIF or LTIF, theylvidce erosion of purchasing power.

However, given the risks of loss of funding, it pably still makes sense to set aside
funds as insurance for these possibilities. Alldsinshould remain in the STIF to

safeguard against losses.

8.) Choose Clients Carefully

Eventually, costs are dependent on the clienthdf tlient is unwilling to pay higher
costs, then NCDENR Stewardship may need to reckes fTo prevent mass withdrawals
from the program, clients (particularly those wdhge numbers of sites to be monitored)
should be chosen carefully, and client diversifamatshould be encouraged to safeguard

funding sources.
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FUTURE STUDIES

1. Evaluate Stewardship Costsof North CarolinaLand Trusts

Future studies could examine stewardship costsifsja#ly for North Carolina land
trusts. Such an analysis could potentially providere precise cost estimates for
NCDENR Stewardship, given that the data would haeee local precision. This data
could provide valuable information that could beedisto modify either the
comprehensive or abbreviated model developed a®optrs report. Such a study could
also assist NCDENR Stewardship when negotiatingneays for outsourced land trusts
in their monitoring activities, given that it woufgtovide objective data that could be

referenced during the negotiations.

2. Evaluate Different Investment Optionsfor Endowments

A full evaluation of investment options available NCDENR Stewardship or other
DENR programs is beyond the scope of this repceuextheless, such an analysis could
prove valuable when considering potential fundingdedis. It would first be necessary to
evaluate if other options were legally availabl®©®BNR programs and if DENR could be
allowed to invest in other funds of the North CaralDepartment of State Treasurer.
Alternatively, the possibility of hiring a privatmvestment consultant could also be
considered. The end goal would be to identify oteget classes that could improve the
investment prospects of these programs. Divergfynto conventional asset classes such
as equities, which may offer the potential of geeateturns and inflation hedging

characteristics, could be a reasonable first step.
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APPENDIX

Appendix A: Comprehensive model calculating the costs of stewardship,

administration, and defense of a given property.

A. Assumptions

1. Land Trust Staff Salaries and Overhead Costs

Total annual salary for monitoring personnel $60,000.00
Hours worked per year (50 wks x 40 hrs/wk less 7 holidays x 8 hrs/day) 1,944
Salary per hour (annual salary / hours worked per year) $30.86
Overhead / staff member / hour (benefits, rent, typing, phone, computer) $10.00
2. DENR Stewardship Salaries and Overhead Costs
Total annual
salaries $60,000.00
Hours worked per year (50 wks x 40 hrs/wk less 7 holidays x 8 hrs/day) 1,944
Salary per hour (annual salary / hours worked per year) $30.86
Overhead / staff member / hour (benefits, rent, typing, phone, computer) $10.00
Total additional overhead (benefits, rent, typing, phone,
computer) $19,440.00
3. Materials Costs
Individual material costs (signs posted, etc.) $10.00
Invasive species costs (herbicides) $15.00
4. Travel Costs to Sites
Reimbursement per mile (Current IRS Regulation) $0.51
Average vehicular speed for entire trip 45
Land Trust Reimbursable travel
expenses $0.00
DENR Stewardship Reimbursable travel expenses $0.00
5. Monitoring Time
Staff time for monitoring
Average pre-monitoring time (hours) 1
Hours needed to walk one mile on sites 0.5
Average post-monitoring time (hours) 1
6. Landowner Costs
Staff time needed for annual landowner relations (hours) 2
Likely hard costs per landowner per year (e.g. newsletter, postage, etc.) $25.00
7. Frequency of Exercise of Reserved Rights, Management Plan updates etc.
How often will reserved rights etc. be exercised in a 20 year period? | 0 |

53



Therefore the likelihood of exercise of reserved right etc. in any

one year is: 0%
Average staff hours needed for exercise of reserved rights etc. per time 20
Number of site visits required to review change per time 1

8. Invasive Species Removal
Average staff hours needed for light invasives
removal 1

9. Easement Violations and Response

Staff hours required to head off violation 10

Potential site visits required to head off violation 1

Estimated site repair $1,000.00
10. Yearly Amount Set Aside for Major Violations (Legal Fees) | $50,000.00
B. Variables

1. Site Characteristics

Perimeter (Ft.) 11,184
Perimeter (Miles) 2.1
Land trust distance to site 28
DENR Stewardship distance to site 28

2. Annual Landowner Relations
Number of landowners per

site 1
3. Number of Reserved Rights/Site | 0 |
4. Site Needs Light Invasive Species Removal (1 for yes, 0 for no) | 0 |

5. Easement Violations and Response

Perimeter (Ft.) 11,184

Area (Acres) 69

P/A

Ratio 162

Likely percentage of violations/year 5%
6. Total Number of Sites Under DENR Stewardship 101

C. Formulas

1. Land Trust Hourly staff rate (including overhead)

Salary costs per hour $30.86
Overhead costs per staff member per hour $10.00
Total: Hourly staff rate $40.86
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2. DENR Stewardship Hourly staff rate (including overhead)

Salary costs per hour $30.86
Overhead costs per staff member per hour $10.00
Total: Hourly staff rate $40.86
3. Land Trust Travel Costs
Mileage reimbursement: mileage x reimbursement rate $14.28
hourly staff rate x (mileage divided by average vehicular speed) $25.43
Reimbursable travel
expenses $0.00
Travel Costs for Each Site
Visit $39.71
Total: Round Trip Travel
Costs $79.41
4. DENR Stewardship Travel
Costs
Mileage reimbursement: mileage x reimbursement rate $14.28
hourly staff rate x (mileage divided by average vehicular speed) $25.43
Reimbursable travel
expenses $0.00
Travel Costs for Each Site
Visit $39.71
Total: Round Trip Travel
Costs $79.41
5. Total DENR Overhead Costs Per Site
Total annual
salaries $60,000.00
Total additional overhead $19,440.00
Total sites monitored 101
Total: Overhead costs per site (total costs/number of sites) $786.53
6. Total Major Violations Expenses Per Site (Legal Fees)
Yearly amount set aside for major violations $50,000.00
Total sites monitored 101
Total: Major violations costs per site (total costs/number of sites) $495.05
C. Annual Expenses
Monitoring and Related Expenses for Land Trust Personnel
1. Annual Monitoring Expenses
Pre-monitoring staff costs: hourly staff rate x staff time needed $40.86
Monitoring staff costs: hourly staff rate x total perimeter/perimeter walk rate $172.82
Monitoring hard costs $10.00
Post-monitoring costs: hourly staff rate x staff time needed $40.86
Travel Costs $79.41
Total Annual Monitoring Expenses $343.96
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2. Annual Invasive Species Removal Expense
Materials cost $0.00
Staff costs: hourly staff rate x hours needed $0.00
Total: Total cost of invasive species removal $0.00
Total Monitoring and Related Expenses $343.96
DENR Overhead and Staffing Expenses
3. Annual Landowner Relations Expense
Costs of staff time: hourly staff rate x hours needed x number of landowners $81.73
Costs of supplies x number of
landowners $25.00
Total Annual Landowner Relations
Costs $106.73
4. Annual Exercise of Reserved Rights Expense
Staff costs: hourly staff rate x hours needed $0.00
Travel costs for each site visit $0.00
Costs of exercise of reserved right every 20 years $0.00
x percentage likelihood of right being exercised within 20 years) 0%
Total: Per year cost of exercise of reserved right $0.00
6. Annual Violations Expense
Staff costs: hourly staff rate x hours needed $408.64
Travel costs $79.41
Costs of violations $488.06
Percentage likelihood of occurring in one year 5%
Total: Per year cost for violations $24.40
7. Additional Annual Overhead Expenses
Total overhead expenses per site $786.53
Total overhead expenses already accounted for $131.13
Total: Remaining overhead expenses per site $655.40
Total Overhead and Staffing Expenses $786.53
Other Site Costs
8. Potential Site Repair Costs
Estimated repair costs $1,000.00
Percentage likelihood of occurring in one year 5%
Total: Per year cost for violations $50.00
Annual Legal Expenses for Major Violations
9. Annual Major Violations Expenses $495.05
| Total Annual Expenses $1,675.55 |
| Total Annual Expenses with 10% Risk Premium $1,843.10 |
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Appendix B: Abbreviated model calculating the costs of stewardship,

administration, and defense of a given property.
Assumptions
Hourly staff rate (including overhead) $40.00
Round trip travel costs $80.00
Other monitoring expenses $90.00
Miles walked per hour 0.5
Light invasive species removal $60.00
Site repair costs $50.00
Annual legal fees $50,000.00
Total staffing and overhead fees $80,000.00
Variables
Perimeter size in miles (ft/5289 ft/mile) 2.1
Number of landowners 1
Light invasive species removal required (1 for yes, 0 for no) 0
Total numbers of sites under DENR Stewardship 101
Annual Expenses
On site monitoring costs $170.13
Travel costs $80.00
Other monitoring costs $90.00
Light invasive species removal costs $0.00
Site Repair Costs $50.00
Annual legal fees $495.05
Staffing and overhead fees $792.08
Total Annual Expenses $1,677.26
Total Annual Expenses with 10% Risk Premium $1,844.99
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