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Abstract

Conservation easements have emerged as an impootasdrvation tool utilized by Non-
Governmental Organizations (NGOSs) to try to mamtaieas of ecological, biological,
and/or historical importance. Typically, conseimateasements purchase and retire the
rights to develop a piece of land, meaning the lawther may no longer build on the
property. However, a land owner may still own anddell other rights associated with
the land, which may have competing interests with goals of the conservation
easement. Therefore, monitoring is crucial to enguhe success of the easement. This
report describes a compliance-monitoring frameworkconservation easements, using
the North Irvine Ranch (NIR) conservation easementSrange County California as a
template. The NIR’s biological richness, open spaand connectivity make it an
important asset to a relatively developed arean@raCounty. The challenge is to
determine compliance with the terms of the easeng®m@uments, and recommend
monitoring procedures, given a limited budget. TiEal step was to determine the
monitoring targets per the NIR’'s easement GrantdBed&asement Documents and
Resource Plans. The second step was to documseatinga conditions -- including
existing trails, roads, and developments -- actbeseasement. The third step was to
develop a hierarchical method comprised of remetsiag, ground truthing, and ground
assessment that can identify change and/or distioglsaover time. Remote sensing
addresses all levels of change and subsequent dytauthing can be used to more
accurately measure the findings associated witlotersensing. Ground assessment can
be used between remote sensing sessions to prgnadeer temporal resolution in high-
priority areas. For ground assessment, a “Threatrif model was developed to
prioritize areas to be monitored. Finally, the rtbustep included other tools for
compliance monitoring such as proactive measuresnfaintaining robust lines of
communication with the property owner, local goveemt and local community, which
could be implemented to decrease the risk of vuamiatoccurring in the first place. The
development of this framework will be directly ajppble to other monitoring programs
for conservation easements.

Executive Summary

One of the fastest growing land-protection toolshie United States is the “conservation
easement,” a voluntary legal agreement that pleegisictions on how land can be used
in order to protect historic sites, open spacetiqdar species, or natural communities.
Recently, The Nature Conservancy (TNC) securedneases on over 11,500 acres of
land in Orange County, California. This land, kmoas the North Irvine Ranch (NIR)
conservation easements, is one of the last undes@lareas in Orange County which
possesses natural, ecological, scenic, open spaceational and education values
(collectively stated as “Conservation Values” ie #tasement agreements). The natural
and ecological Conservation Values include opercesplaabitat, and habitat linkages
essential to preserving various natural communitiedlany sensitive, rare, and
endangered plant and animal species are dependesuch natural communities. The
easement lands also provide open space and pootdoti scenic qualities unique to the
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area, providing public access and venues for apptepeducational and recreational
activities, and providing venues and targets faergdic study.

Also stated within the easement agreements ardfisgacgets relative to monitoring the

conservation values of the site. The NIR’s monitgrtargets included: residential and
other buildings; roads and trails; fences, gateswaalls; electric power lines, pipelines,

wells and tanks; fuel modification areas; arteh@&hways; grazing and farm areas;
educational and recreational areas; mining andirdyjlexotic vegetation, and features of
surrounding properties. Compliance monitoring essuall stakeholders that the
landowner is adhering to the terms of the easeragntements and preserving the
conservation values the easement was establistprdtert.

A conceptual compliance monitoring framework wasigleed that would preserve the
goals of an easement agreement; determine chagessaan easement; qualify and
quantify those changes; compile and organize ratedata; and provide preemptive
measures to deter future violations from occurriii¢nis conceptual framework includes:

» Conservation Easement Documentation — defininggthads of the conservation
easement agreements

» Baseline Data Acquisition and Documentation — cdengind document the
initial condition of features which are relative the goals of the easement
agreements

» Data Management — organize easement features, asaline conditions, with
statistical properties in a relational database stwrage and analysis (MS
Access®)

* Remote Sensing — use multispectral and multitempamages to perform image
differentiation to detect areas of change acrossedisement (Utilizing high
resolution ADAR imagery)

 Ground Truthing — qualify and quantify remotely seth areas detected for
change

* Ground Assessment — monitor in between remote rsgrsassions those areas
flagged by the “threat matrix” model as having ghhpotential for change

* Other Tools — create robust lines of communicatmath stakeholders as a
preemptive measure to prevent violations

This conceptual framework was applied to the NIRd&ermine compliance with the
terms of TNC easement documents, and recommendtorniogi procedures, given a
limited budget. Key recommendations were giveretlasn factors such as cost, effort,
and best available technology. The following ahe tkey recommendations and
procedures specified for compliance monitoringhef NIR easements:

 Baseline Data Acquisition and Documentation — Bpafate the NIR’s
monitoring targets from its easement agreemenis,ithluded: residential and
other buildings; roads and trails; fences, gates walls; electric power lines,
pipelines, wells and tanks; fuel modification aremserial highways; grazing and
farm areas; educational and recreational areasjngniand drilling; exotic
vegetation, and features of surrounding properties.



» Data Management — Develop a Microsoft Access meiali database to support
the TNC easement baseline, documentation, and oa@agement for the
monitoring targets listed above.

* Remote Sensing — Specify Airborne Data Acquisitéowl Registration (ADAR)
as the sensor for image acquisition. Images shbaldnultispectral, one meter
resolution, and shot using GPS triggers on theroofl@nce every three years.
Basic difference imaging software such ERDAS, ENWt, GRID should be
utilized for change detection and newly acquireth@aded to the database.

* Ground Truthing — Use a differential GPS and digitamera to better quantify
and qualify changes highlighted during the changedion procedure, all data
should be updated into the database.

* Ground Assessment — Develop a “threat matrix” mddeprioritize areas for
ground assessment, based on their potential fardutlevelopment. Ground
assessment should be performed in these flagged axer an annual basis, with
new data updating the database and subsequerdinddeack to the threat matrix
and updating the following year’s assessment areas.

» Other Tools — Introduce proactive measures, suckhsablishing a good rapport
with the property owner, local government, and camity, which are an
invaluable component of a compliance monitoringgoam. These are not
“monitoring” tools per se, rather tools for maimiaig lines of communication to
prevent problems from arising.

Aspects of the NIR’s compliance monitoring progreould also be applicable to other
easements of various size and type, as well agologiral monitoring issues. The
conceptual framework gives options for a land manag choose which tools and
variables best fit the needs of each easementeftiier these are simply procedural
outlines with room for the discretion of differdahd managers.

Objectives

Develop a compliance-monitoring framework for camaéion easements using the North
Irvine Ranch as a case study, with potential appbos for other easements. The
analysis will include:

* Analysis of the resource plans and easement doduegorts

* ldentification of the easement’s conservation value

* ldentification of compliance monitoring targets

» Compilation and analysis of the existing GIS/remsgasing data for recent-
past and current extent of land uses, fire histdeyelopment, infrastructure,
and exotic plants

» Develop a baseline database for the property vasipect to the easements’
conservation values and monitoring targets, whica pertinent in the
monitoring protocol

* Develop a remote sensing protocol with respectdst and best available
technology, to determine land changes in assoaiatith use or “take”

» Develop a ground truthing protocol to validate réengensing findings



» Develop a ground assessment protocol and moddidose survey grids for
sampling to determine change in between remotergeasssions

* Develop proactive measures in compliance monitoring establishing
relationships with the property owner, stakeholderd local community

* Generate recommendations for best practice congaiamonitoring on
conservation easements

Significance

This project outlines a protocol to determine cdemle with the terms of The Nature
Conservancy’'s conservation easement agreementgaokatn the North Irvine Ranch
(NIR) of Orange County, California. This area igngficant for conservation due to its
large size, connectivity with other important areedatively pristine condition, high
biological diversity, diverse physical features,dasensitive species. Conservation
easements, like NIR, are a new tool used in thertejpe of conservation. Currently the
“strength of an easement program lies in the dikkgeof the conservation organization’s
monitoring activities,” (Hahn 2000) as well as tability for the conservation entity
(grantee) to maintain the terms of the easememt.aggressive compliance-monitoring
framework is needed to judge whether the restnestiassociated with the easements are
adhered to. Recognizing that property rights fieréasement still lie with the land owner
and not solely to the grantee, and that the prgpagy still have developable rights, a
monitoring framework should be employed to enshed the grantor is adhering to the
terms of the conservation easement. This projespgses to create a compliance-
monitoring framework that can be utilized in theRN&nd in other Nature Conservancy
conservation easementghroughout California.  Given the general scarcity
conservation resources, it is imperative that ttosnpliance-monitoring framework
ensures that easements serve their intended purgasgehat compliance monitoring of
easements be done in a cost effective manner.

Background

Conservation easements are amongst the latest adsedhidand preservation employed by
environmentally oriented NGO'’s and other conseora@ntities. Over the past ten years
the use of conservation easements by NGOs, sudiheadNature Conservancy (TNC),
has more than doubled as a way of conserving pfivatwned lands (SeEigure 1).
Conservation easements purchase and retire ceigaits allocated to a piece of land,
meaning the land owner may no longer exercise thghts once an easement has been
made. However, a land owner may still own and&rather rights associated with the
land, which may have competing interests with thalg of the conservation easement.
In essence, easements place restrictions uponphas bf use that an individual property
owner can undertake on his or her property.

" Easements of comparable size. For easement tiesisiae easements only portions of this protocaly
apply or be necessary.
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Figure 1: Types of TNC Conservation
Transactions in California Since 1992

The term “conservation easement
applies to a number of different types

of easements. Agricultural, open 40 1
space, and historic easements are sqme 357
of the different distinctions that fal 307
within the conservation easement o ]
classification. An  agricultural 15
easement, for instance, is set up to 10

NN
preserve land from development and 51 =‘=|ﬂ|!“ I-I|
assure that land will remain in 003 1004 1ooe 1008 2000 2004
agricultural use in the future. Historic
and open space easements are [OFee simple B conservation Easements DAssists |
fashioned in the same manner gas * Fee simple is a direct purchase
agricultural easements, to maintajn Assists are a ioint ventt
areas of historic significance or open
space. “Conservation easement” serves as an edingassing term to signify the
protection of an area that is meant for consermatio

Economic incentives also prove to be a driving doiic the increasing trend towards
developing conservation easements. While creatinggime of long-term protection to
the benefit of the conservation entity, the ease¢roan be used as a tax-deductible write-
off for the owner of the land. This is accompldhgy an agreement on behalf of all
relevant parties who have ownership of the lanel (andowners, mortgage holders,
entities with joint ownership), and the donationsate of the parcel in question for less
than its fair market value. Conservation easemants generally set in perpetuity.
Therefore, if the landowner or the “grantor” of #s@sement decides to sell the easement
land, the new owner will have to abide by the easgmonstraints as well.

The Irvine Ranch comprises 93,000 acres of' 50range County. Of these 93,000
acres, the Irvine Company has pledged 50,000 &aorepen space. Comprising 11,500
acres, the North Irvine Ranch (NIR) easements @eatéd in the foothills of the Santa
Ana Mountains and represent one of the last contiguracts of wild lands in Orange
County. The site is characterized by a diversddaape of rugged terrain ranging from
narrow deep wooded canyons, to accentuated riggelinThe NIR area provides a
glimpse of Southern California prior to being irdemely developed. Spanning 14.8
square miles and bordered on its eastern fronhé&yCleveland National Forest, the site
overlooks Irvine Lake, Santiago Creek, Fremont @antp the north, and Wier Canyon
to the west.

Conservation Easement Documentation

A conservation easement document is made up ofllacton of restrictions and
obligations. The easement document restricts tiwitees that may occur on the
property and imposes obligations on both the lamswGrantor) and easement holder
(Grantee).



Baseline Documentation

Baseline documentation of existing features aceos®asement creates a picture and
record of existing conditions over the propertyttlsaused to compare, catalogue, and
track future changes.

Data Management

The form of baseline documentation and data stocagebe critical to the success of
tracking change across an easement, as these tyrapdrland types may have multiple
owners and/or stakeholders with various dimensadnsroperty boundaries or land use
rights. It is imperative that easement manageveldp thorough measures for storing
information regarding the status of land use as@m@nt features for perpetuity.

Remote Sensing

Remote sensing has emerged as a powerful tookéordi@e changes over large areas of
land. The ability to view large areas of land widspect to their spectral characteristics
over time has far reaching implications in termglodnges related to seasonal variation,
habitat monitoring, and human related changes. d@sensing can be accomplished by
a number of different apparatus, ranging from &tgddased platforms to low flying
aircraft. Each of these different types of remeensing distinctions has different
associated costs, abilities, (such as spatial gmettil resolution), and limitations.
Differentiating which of these types of remote segsvill allow for the greatest amount
of associated data is an important factor in detenm compliance with easement terms.

Ground Truthing

Ground truthing is used to visually qualify and gufy the nature of changes suggested
by remotely sensed data. Visual verification & siggested change is aided by different
technologies such as GPS tracking and photo dodat@m and thus increases the

reliability of remote sensing.

Ground Assessment

Ground assessment entails regularly scheduled ysipagrols of the property to detect
and measure human related disturbances that mayr demtween remote sensing
sessions. In-field regular scheduled investigatiohthe property help reveal land use
changes that could otherwise go undetected andhtmdtg expand in size between
remote sensing sessions.  Quantification of dedeatbanges, either allowable
developments or unannounced human related distceban habitat, could be performed
during these visits prior to subsequent remoteisgrsessions.

Other Tools for Compliance Monitoring (Stakeholder
Communication)

Other tools for compliance monitoring such as ptiwaaneasures for maintaining robust
lines of communication with the property owner,dbgovernment and community, can
be implemented to decrease the risk of a violdtiom occurring in the first place.



Approach

The main goal of a conservation easement is tepresand maintain areas of ecological,
biological and/or historical significance. Statethin easement agreements are specific
attributes of the site that can be monitored t@ lahieve this goal. In order to know
whether a landowner is complying with the termghaf easement agreements easement
holders should monitor the landowner’s actions le éasement property. Compliance
monitoring assures all stakeholders that the lam#owis adhering to the terms of the
easement agreements. In order to develop a mmgtframework that could detect
when 1) an allowable change in land use had oaduoe 2) a landowner is not in
compliance, baseline conditions of the propertydneebe documented.

Baseline data should express the current conditiohsfeatures targeted in the
conservation goals listed in the easement agresmérdta relevant to these features are
often researched and stored independent of eaeh, agtiich was the case for the baseline
data covering the NIR. To better analyze and trdata pertaining to multiple site
characteristics, it is necessary to gather, compitel organize it into a single location.
To fit the data within the context of a monitorirgmework for the NIR that could be
used to detect and keep a tally of changes in lese] all relevant information was
entered into a single MS Access® relational databashis centralized mechanism is
useful for storing and tracking changes as theyiooger time. Once a baseline database
was set up and available for queries, the nextwtespto develop a protocol for collecting
data in the future that would be able to give aaisepresentation of change in land use
cover.

Remote sensing was chosen as the primary mechdmistetecting change in land use
for the NIR conservation easements due to itstglidi survey large parcels of land in a
relatively short amount of time and provide imag#rst could be measured against a
baseline for change detectiare(image differentiation). Information retrieved algh
remote sensing sessions can be translated intditqize measurements and entered into
a database for further analysis. To verify whetitexrnges in land use identified through
image differentiation are accurate, ground trutlohgetected changes will be employed.
Ground truthing serves as a complement to rematsirsg and allows for verification of
changes detected through the comparison of padtaseline images.

Being that remote sensing is set on a specific frame, a ground assessment protocol
was set up to monitor conditions between remotsisgrsessions. A ground assessment
framework was developed to ensure that areas fahtis having a relatively high risk
of disturbance or change will be monitored to asstowmpliance. As a tool to help
identify areas of high risk a “Threat Matrix” mode&s developed.

The “Threat Matrix” is an explicit framework thaelps to prioritize areas of concern
within an easement property. This was developedhelp simplify the problem of

determining where to conduct compliance monitoring between remote sensing
sessions. By assigning weights to certain portming property based on their relative
risk of disturbance, such as existing roads, atrest or trails, and then prioritizing based



on sites with the greatest risk, a conservatioityecéin essentially focus their monitoring
via ground assessment in these areas.

Above represents an approach for detecting chantgand use cover after the change has
occurred. In developing a framework for compliane@nitoring it was also recognized
that the inclusion of proactive measures could helfurther a conservation entity’s goal
of having the landowner comply with the terms oé thasement agreements. Such
proactive measures may include maintaining robmsts|of communication with the
property owner, local government and local comnyraind would be implemented to
increase the likelihood of compliance with the easet agreements.

A visual representation of the approach is preskbédow:

Figure 2: Conceptual Framework

Determination of
Conservation Goals from
Easement Documents

Baseline Database &
Database Management

Hierarchical Monitoring Framework

Stakeholder Communication

Conservation Easement Documentation

A conservation easement document is made up ofllacton of restrictions and
obligations. The easement document restricts tiwitees that may occur on the
property and imposes obligations on both the lamswGrantor) and easement holder
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(Grantee). According torhe Conservation Easement in California, a conservation
easement document should contain the followingrmédion (Barrett & Livermore,
1983):

» ldentification of who the grantor and grantee are;

» Alegal and qualitative description of the easement

» A generalized statement of the type and purposieeoéasement;

» A statement of intent of why the grantor is cregtam easement in perpetuity for
the protection of specified conservation values whg grantee is honoring the
easement;

* Reference to documentation of the specific consenvavalues of the land
involved that is intended to be preserved;

» Alist of the rights to the grantee which give tirantee the power to monitor and
enforce compliance with the terms of the easemmoht@ fulfill the grantee’s role
as guardian of the conservation values involved;

* A list of restrictions or prohibitions on all acities foreseeably harmful to the
conservation values of the easement;

* A list of permitted uses and reservations thatcamesistent with the intent and
purpose of the easement as well as any uses tgat be reasonably anticipated
as necessary adjunct to the grantor’'s main pernnitses of the land;

» Allocation of costs born by the grantor such asinteaance, insurance, taxes,
assessments, liability and enforcement costs;

» A Habendum Clause, which makes the granter oruheessors of the easement
hold the easement’s terms, conditions, restrictan purposes in perpetuity;

* Dates, signatures and acknowledgement of the easeme

* Exhibits containing maps, plan, surveys, photogsapieports and scientific
information.

The Fremont, Blind, Silmod and Anaheim Easementschvmake up the North Irvine
Ranch (NIR), each contain its own Grant Deed of seovation Easement, which
documents the above information in detail (ApperidixGrant Deed). In addition to the
Grant Deed, each easement contains an EasemenmnBoicReport and a Resource Plan.
The Easement Document Report is an accurate repagise of such natural, ecological
and other attributes of the easement at the tirmeGitant Deed was recorded and it is
intended to serve as the baseline for monitoringqyg@nce with the terms of the
easement. The Resource Plan discusses certaifficspses and practices permitted
upon the easement at the time the Grant Deed was\aul. The Resource Plan may be
updated in writing by mutual agreement of the graahd grantee.

Generally, the purpose of NIR’s easement landsoidé used for open space and
conservation purposes. The specific conservatialueg of the lands are natural,
ecological, scenic, open space, recreational andagidn values (this is known as

“Conservation Values” in the Grant Deed). Morecsfieally, the natural and ecological

Conservation Values include open space land, halaitel habitat linkages essential to
preserving various natural communities. Many $emsirare and endangered plants and
animal species are dependent on such natural coiti@sun The easement lands also
provide open space and protection for scenic geslitinique to the area, providing

public access and venues for appropriate educatmma recreational activities, and

providing venues and targets for scientific study.



What to Monitor on the North Irvine Ranch Easement Lands

The effectiveness of a conservation easement dotuiselargely dependent on the
commitment of the easement holder’s willingnessntanitor and ability to enforce the
easement (Gustanski & Squires, 2000). In the Nlovihe Ranch (NIR) Easement Area,
Fremont and Blind Easements total 7,584 acres,oflileasement totals 1,389 acres and
Anaheim Easement totals 911 acres. As discussd#teiNIR’'s easement Grant Deeds,
Easement Documents and Resource Plans, the fotjas/iivhat should be monitored for
compliance: residential and other buildings; roadd trails; fences, gates and walls;
electric power lines, pipelines, wells and tanksglf modification areas; arterial
highways; grazing and farm areas; educational aweational areas; mining and
drilling; and surrounding properties. Each of #hesonitoring targets is considered to
pose its own potential threat to the preservatibthe conservation values stated in the
easement agreements. Below in Table 1 is a bvieriveew of the monitoring targets for
the NIR and the specific threat concerns they pose:
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Table I* NIR Monitoring Targets

Monitoring Target

Perceived threats to conservation values

Residences and other buildings

Loss of plant species and communities; loss of lifél
and wildlife habiat; loss of other natural Resources
and water quality); soil erosiomgroliferation of exoti
species; greater chance of new development

Roads and trails

Loss of plant species and communities; loss of lifél
and wildlife habitat; loss of other na#il Resources (g
and water quality); soil erosiomgroliferation of exoti
species; greater chance of permitted and/or illégalk
and from main roads/trails; greater chance of ixj
roads being widenedjmpacts to wildlife corridor
increase of fragmented landscape; alterationsuifacy
and groundwater hydrology

Fences, gates and walls

Impediment of wildlife; proliferation of exotic spes

Electric power lines, pipelines, wells and tan

s st @f plant species and communities; loss of viddli
and wildlife habitat; loss of other natural resagdai
and water quality); soil erosiomgroliferation of exoti
species; greater chance of new development; aties
in surface and groundwater hydrology

Fuel modification

Proliferation of exotic specidsss of habitat (nati
vegetation and wildlife)

Arterial highways

Loss of plant species and communities; loss of lifél
and wildlife habitat; loss of other natural Resasr¢ai
and water quality); soil erosiomgroliferation of exoti
species;greater chance of permitted and/or illegal t
and from main roads/trails; greater chance of ixj
roads being widenedjmpacts to wildlife corridor
increase of fragmented landscape; alterationsuifacy
and groundwater hydrology

Educational and recreational areas

Loss of plant species and communities; loss of lifél
and wildlife habitat; loss of other natural res@gdai
and water quality); soil erosiomroliferation of exoti
species; greater chance of area expansion
biologically sensitive resources.

Grazing areas

Loss of habitat (native vegetatiah aitdlife); loss o
other natural resources (water qualitgypliferation o
exotic species

Farm areas

Loss of habitat (native vegetation aniidlife),
proliferation of exotic species

Mining and drilling areas

Loss of plant species and communities; loss of lifél
and wildlife habitat; loss of other natural Resasr¢ai
and water quality); soil erosiomroliferation of exoti
species; alterations in surface and groundwaterohggly

Surrounding properties

Loss of other natural Resssu(air and water quality);
greater chance of trespassing, illegal dumping;maiive
species (i.e. pets) amwbw and/or illegal roads and tr
near surrounding properties; impacts to wildliéeraors
increase of fragmented landscape; alterationsuifacy
and groundwater hydrology
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Below is a description of each attribute that sddag¢ monitored; the applicable sections
of the Grant Deed, Easement Document or Resouatef® the attribute; a summary of
the attribute’s conditions set forth in the Grameld or Resource Plan; and a description
of the existing or baseline condition for thatibtite. Please note that the majority of the
text below is taken verbatim from the applicabletises of the Grant Deeds, Easement
Documents and Resource Plans of the NIR Easemmauié B0 as not to misinterpret the
legal language of these documents. At the cormusection of the report are the
recommended monitoring procedures for each ategibuthe monitoring format below
was modeled after the Stewardship Protocol for FEwegree Forest Conservation
Easement (Reed & Sader, 2004).

Attribute 1: Residences and Other Buildings

Applicable Sections:
Easement Document Section 3.1; Grant Deed — Sahddé2 and 3
Condition(s):

1. Grant Deed - Grantor shall be entitled to manteepair, replace and use all
existing structures and improvements on the prgperbvided that no such
structure or improvement shall be materially ex@ahth size, nor shall the
use of such structure or improvement be materialhpnged, except as
provided in the Resource Plan.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

No residential buildings located on property. Rubifrastructure structures located on
the property are limited to Metropolitan Water Dicits water towers and the Orange
County Fire Authority’s Remote Access Weather Stati

Simod

No residential buildings located on property. Apaadoned trailer occurs north of
Silverado Canyon Creek, at the National Forest Bawn In lower Baker Canyon, an
abandoned homestead, former site of the “Axelroangafor blind children. An
abandoned house site with a domestic well occugairtiago Canyon.

Anaheim

No residential buildings located on property. Ramis of a former
commercial/industrial ground lease tenant existh@nnorthern portion of Parcel 1: one
single story structure, asphalt paving, severallsmstructures, concrete slabs and other
facilities remain on the lease area.

Attribute 2: Roads and Trails

Applicable Sections: Easement Document Section 3.2; Grant Deed — Scaheduk4
and 9; Resource Document IV.A.3 and 1V.D.1
Condition(s):

1. Grant Deed - Grantor shall be entitled to mamteepair, replace and use all
existing roads and trails located on the propestgyided that no such road or
trail shall be materially expanded in size, norlistiee use of such road or trail be
materially changed, except as provided in the ResoRlan. The construction,
maintenance, repair, replacement and use of newsr@amd trails shall be
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permissible only as explicitly permitted to any @tlparagraph in Section 4 or as
provided in the Resource Plan.

2. Grant Deed — The continued use of existing eastsrand other possessory rights
of record granted prior to the easement is perdyittecluding without limitation
such rights of record, if any, to construct, mamtaeplace and use new roads or
trails.

3. Resource Plan - Orange County Fire Authority FBL may continue with
maintenance of existing dirt truck trails consistemith existing practices.
Grantor shall review maintenance of existing diuck trails with Grantee on an
annual basis.

4. Resource Plan — Trail routes for guided hikimgpuntain cycling and equestrian
tours have been already been selected and tourbenmikstricted to those trails.
Grantor and Grantee will review the locations, figjyiand frequency of guided
tours from time to time.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

There are no paved roads on this property. Theahds on the property provide access
to the property primarily for the Metropolitan WatBistrict and Southern California
Edison and are maintained annually by MWD and SCE.

Simod

There are four paved public roads on the prope®antiago Canyon Road (south of
Irvine Mesa), Black Star Road, Silverado Canyondaad Baker Canyon Road. Dirt
roads provide access to the interior of the prgpefthe Orange County Fire Authority
under contract with Southern California Edison rtaiims the dirt roads annually.

Anaheim

One partially paved road bisects the northerlyiporof Easement Parcel 3 from Santa
Ana Canyon to an adjoining property. One main digd is located in Parcel 1, which
runs adjacent to Gysum Canyon Wash. Off thisrdat there are several short and dead
end roads into tributary canyons in Parcel 1 and construction road leading to the
Eastern Transportation Corridor wildlife under-iog).

Attribute 3: Fences, Gates and Walls

Applicable Sections: Easement Document Section 3.3; Grant Deed — Sahelutl;
Resource Plan Section IV.E.
Condition(s):

1. Grant Deed - Grantor shall be entitled to mamteepair and (where necessary)
replace all existing fences on the property. Grashall maintain, repair and
(where necessary) replace all existing perimetacds. New fences may be
erected by Grantor at the perimeter of the propamty otherwise only as provided
in the Resource Plan. All new fences erected @an®r shall also be maintained,
repaired and (where necessary) replaced by Grantor.

2. Resource Plan - Grantor must give consideraboreplacement of barbed wire
fencing with smooth-wire fencing, reduction in nuembof strands, and other
fencing modifications (including fence removal) @& to diminish impediment to
wildlife movement.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:
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Fremont/Blind

Five-strand barbed wire fencing and various acgasss occur in several locations on the
property. The entire length of both the east ardtwlopes of the Eastern Transportation
Corridor (ETC) is lined with 7 foot high wire femgy. The property can be accessed
from the ETC through two Caltrans gates along thethbbound lanes. Two barbed wire
entry gates are located on the western and easides of the ETC near the over
crossing.

Simod

Five-strand barbed-wire fencing and various acgaéss occur in several locations on
the property. Much of the perimeter fencing onltivene Mesa portion of the property is
in disrepair or non-existent.

Anaheim

Fence lines are found on the perimeter of the easeproperty where it borders other
ownership or the ETC. 7 foot combination barbetevaind chain link fencing is found
on Parcels 1 and 2 where they border or are neaETC. Five-strand barbed wire
fencing is found along the northeastern borderat® 2 where it adjoins Chino Hills
State Park. A six-foot high combination wrougttnirand concrete block wall borders
the western edge of Parcel 3.

Attribute 4: Electric Power Lines, Pipelines, Wels and Tanks

Applicable Sections: Easement Document Section 3.4; Grant Deed — Sahedu¥3
and 9
Condition(s):

1. Grant Deed - Grantor shall be entitled to cams$ir develop, improve,
undertake, maintain, repair, replace and use odgruand/or across the
property utility facilities and lines, water dragexand treatment facilities,
water tanks, access roads, slope stabilizationoéimel grading activities, and
any other improvements and activities (collectiyelyinfrastructure
Facilities”), as needed or desired to support dguakent of other portions of
the Irvine Ranch, such to provisions in Grant Degchedule 4, #3 (see this
section for more applicable text).

2. Grant Deed - Grantor shall consult with Grarteacerning construction of
Infrastructure Facilities. Grantor shall also pdav copies of (or allow
Grantee to review) any and all applications fongts filed by Grantor for the
Infrastructure Facilities.

3. Grant Deed — The continued use of existing eastsrand other possessory
rights of record granted prior to the easementeisniited, including without
limitation such rights of record, if any, to consit, maintain, replace and use
new roads or trails.

Allowable Facilities Area:

Infrastructure Facilities cannot occupy more tha® acres of the Fremont/Blind
Easement, 28 acres of the Silmod Easement and 188 at the Anaheim Easement.
(Note: It is our understanding that the existiagilities count toward this total).

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

Southern California Edison Company (SCE) maintdine power transmission lines
along the northeasterly property boundary of Frenttn Metropolitan Water District
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(MWD) maintains a water pipeline through the wedgtand southerly portion of Blind 2,
also pursuant to an easement. The Municipal WRitsrict of Orange County Facilities
Corporation maintains a system of water transnisgipelines known as the Santiago
Aqueduct in the southerly and westerly portion8lrid 2, also pursuant to an easement.
Simod

SCE maintains several power lines and facilitiesugh the property, all on easements.
These easements include a 100 foot-wide transmiss@sement, a 270 foot-wide
transmission easement and a 100 foot-wide trangmissasement, all long the
northeasterly property line. There are also twairifiution easements 10 feet in width.
Pacific Bell, also on an easement, maintains aoniave tower and related facilities on a
knoll behind the school on Santiago Canyon Rodaerd is an easement for a water well
and pipeline near the southeasterly property baynda favor of the Orange Unified
School District. The County of Orange has easesn&loing portions of the right of way
of Santiago Canyon Road for various existing ytiilanchises, sewers and storm drains.
There are also existing water lines to homes anches in adjacent Baker Canyon.
Anaheim

In the northern portion of Parcel 1 there are: dbaed electrical poles and lines and an
approximately two inch steel above ground wates, lall of which serviced the facilities
of the former ground lease tenant; thirteen growader monitoring wells; and the
possibility of an underground fuel storage tank.Phrcel 3, Pacific Telephone and SCE
hold easements.

Attribute 5: Fuel Modification

Applicable Sections: Easement Document Section 3.5; Grant Deed — Sahddutl?2;
Resource Plan 1V.D.2
Condition(s):

1. Grant Deed - Grantor shall be entitled to urad@tthose activities necessary to
prevent the risk of wildlife as and when requireg Applicable Law or as
provided in the Resource Plan.

2. Resource Plan — Grantor may continue with maartee of existing fuel breaks
consistent with existing practices. The need tantam existing fuel breaks will
be reviewed by Grantee and Grantor on an annu& pasr to implementation.

3. Resource Plan — Fire suppression practice $falin accordance with those
established for the easement property in the NdRaeserve of Orange County’s
Tactical Suppression Plan (Part Il of the NCCP/HERIland Fire Management
Plan — Central/Coastal Subregional Reserves) ddaaedh 15, 2002.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

A 20-foot wide fuel break was constructed througpa#ch of young Tecate cypress in
Fremont 2 during the Green Fire of February 2002.

Simod

There are four known fuel breaks on the easemanepty. There is an approximately
five foot wide break on either side of Baker CanyRoad. There is an approximately 10
to 15 foot wide fuel break on either side of Bl&tiar Canyon Road.

Anaheim

The number of fuel breaks on the easement propagynot been quantified yet but aerial
photographs have been taken of them.
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Attribute 6: Arterial Highways

Applicable Sections: Easement Document Section 3.5; Grant Deed — Sahedut5;

Resource Plan

Condition(s):

1. Grant Deed — A depiction of the existing Ora@geinty Transportation Authority

(OCTA) Master Plan of Arterial Highways effective af December 11, 2000
(the “MPAH?”) is included in the Easement DocumempRBrt. Grantor shall be
entitled to cooperate with the appropriate fedestte, and local authorities with
respect to, and undertake in all respects, the lolewent, construction,
improvement, maintenance, repair, replacementcagitcn and use of all roads as
shown and described on such existing MPAH, togetligr all utilities and other
facilities ordinarily constructed or installed withor adjacent to such roads, and
all improvements related thereto (collectively, tHdPAH Roads”) in the
relevant area, subject to the following conditidhat are further outlined in the
Grand Deed.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

None, however, map of the MPAH is included as amachiment to the Easement

Document. According to the map it appears thedBéasement may be effected by new

highway arteries in the future.

Attribute 7: Grazing areas

Applicable Sections (Note: only applies to FremontBlind and Silmod Easements):
Grant Deed — Schedule 4, #15, Resource Plan 5.4
Condition(s):

1. Grant Deed — For so long as The Irvine Compariize@ owner of any portion
of the Property and there has been no deemed e@ramisguch portion of the
property, Grantor shall be entitled to use suchipoiof the property for cattle
grazing if and to the extent provided in the ReseupPlan, and then only in
compliance with the following:

a. Grazing may only take place seasonally, betweemonths of November
and June.

b. All grazing activities shall be consistent with written grazing
management plan developed and revised annuallpra®pthe Resource
Plan.

c. Salt licks and artificial watering sources fattte shall not be located
within 1000 feet of any water source, and shalldeated where there is
ample grazing material.

d. No grazing shall be allowed in any pasture wiéeves in that pasture, at
the conclusion of grazing within any grazing yesam, average of pounds
per acre of residual herbaceous dry matter (“RDMRich is less than
1,000. Grantee may conduct monitoring and qudivitliy measure RDM
in order to determine compliance with the RDM stmadd established
above. Areas which, if left ungrazed, would notamy case provide at
least the minimum target RDM due to rockiness, soiklity, or other
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natural cause, shall not be considered, and naugastade up largely of
such areas shall be grazed.
2. Resource Plan — Grazing is subject to the Ggayianagement Plan prepared
by NativeScape in 1996.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

No existing grazing conditions were given, howetleere has been grazing in this

easement in the past.

Simod

No existing grazing conditions were given, howetleere has been grazing in this

easement in the past.

Attribute 8: Farm areas

Applicable Sections (Note: only applies to Silmod &ement): Grant Deed — Schedule
4, #16; Resource Plan IV.G
Condition(s):
1. Grant Deed — Grantor shall be entitled to uspogion of the property for
pumpkin and Christmas tree farming, subject tdfelewing conditions.

a. Total area to be used for farming and new acoesds (together, the
“Farm”) cannot exceed 20 acres.

b. Grantee shall have approved the location ocation of the Farm and the
size and location of any improvements permittednhwitspect to any
proposed sales facility, any storage buildings, ang proposed fencing.
For purposes of such approval, the parties agwegeattbhall be reasonable
for Grantee to withhold its consent to a locatiare do the existence of
substantial intact, functioning, native habitat sach location or any
fencing, which is not wildlife friendly. In the ewmt of a relocation of the
Farm, Grantor shall return the site being vacatednach as reasonable
possible to at least its condition prior to theafiation of the Farm.

c. The operation of the Farm may only include thewgng of pumpkins
and/or Christmas trees entirely within the perrditaeea of the Farm, the
retail sale of pumpkins and/or Christmas trees grawv the Farm, the
retail sale of items reasonably connected to the shsuch pumpkins
and/or Christmas trees, and reasonable accessnipfogees of the
operator and the public to the Farm for such pwpos

d. There shall be no paving of any portion of theperty in connection with
the Farm. There shall be no erection of any atrest or other
improvements in connection with the Farm, othernthstructures
reasonable necessary at the site for carrying erattivities, which are
permitted above.

2. Resource Plan — A portion of the easement prppesy be used for a pumpkin
and Christmas Tree farm, such to the Grant Deed.
Allowable Farm Area: Total area to be used for farming and new acceasgsro
(together, the “Farm”) cannot exceed 20 acres.
Existing Conditions (i.e. Baseline Data) per EasemeDocument:
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Simod
No existing farm conditions were given, but suchrfalescribed above does currently
exist in the Silmod Easement.

Attribute 9: Farm areas

Applicable Sections: Grant Deed — Schedule 4, #6; Resource Plan IV.ARa(fsilmod,
Fremont and Blind Easements)
Condition(s):

1. Grand deed — Grantor shall be entitled to usedmvelop the property to provide
for recreational and educational use of the prgpést the general public;
provided, however, that all recreational and edanaises of the property and the
facilities therefore shall be planned mutually bsa@or and Grantee pursuant to,
and shall only be installed as provide in the Reso®lan, taking into account (a)
the desire of the parties to provide substantidl gular use of the property by
the public through recreational and educationas @sepermitted under this Deed,
(b) the recreational and education uses and fasilgrovided on other portions of
the Irvine Ranch, and (c) the need to preservepaoict the other Conservation
Values of the Property. Without meaning to addedspossible uses or facilities
in advance, the parties anticipate that trails Hiking, cycling and equestrian,
picnicking and picnic areas, viewpoints and ovekfostaging areas, access
roads, interpretive centers and related faciliti@gd an equestrian center and
similar recreational and/or education uses or aiets/will be appropriate on the
property, but that motorized recreation, paved ardscaped playing fields or
areas and similar recreational uses or activitids net be appropriate on the
property.

2. Resource Plan (Silmod, Fremont and Blind Easé&yen Public access to the
easement property will be provided through docedt dr supervised tours for
hikers, mountain cyclists and equestrians. Sudnstshall be allowed only by
either a TNC Staff Person or two or more docenlecged in a manner approved
by TNC and Irvine. Tour participants will meettaé Blackstar Canyon Staging
Area. A maximum of twenty (20) persons (excluddwrents or staff) will be
permitted per tour.

3. Resource Plan (Fremont and Blind Easements) —pidic access will be
permitted in the bottom of Fremont Canyon beyomddésignated trail.

4. Resource Plan (Silmod, Fremont and Blind Easé&penPublic access will not
occur during OCFA Red Flag days.

5. Resource Plan (Silmod, Fremont and Blind Eas&penPublic access will not
occur within three (3) days of a rainfall event@ading 1 inch.

6. Resource Plan (Silmod Easement) - The existiagikBtar Canyon Staging area,
located at the corner of Blackstar Canyon and &ibke Canyon Road will serve
as the primary parking/staging area for visitorgip@ating in guided tours of the
area, including tours nearby Limestone Canyon.

7. Resource Plan (Silmod, Fremont and Blind Eas&shenOCFA and US Army
conduct helicopter-training exercises, includinggbice landing and touch-and-go
activities, in a cleared area containing approxalyafl5.6 acres in Black Star
Canyon (Silmod Easement) and in a cleared arexeujdo Lakeview Road
(Fremont — Parcel 1). For OCFA, use of this facilor helicopter training shall
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not be permitted during the avian nesting seasehr(fary 15 — June 15). Prior to
the re-issuance of an entry permit for OCFA or Dipant of the Army, Grantor
and Grantee will review the activity as to its cambpility with easement
purposes and, if deemed compatible, may estabhsitslin the renewal entry
permit for 1) the size, location and maintenanchedicopter landing areas, 2) the
number and timing of training events, and 3) treceiment and maintenance of
other related facilities to support the activity.

8. Resource Plan — (Silmod Easement) The Orang@tgdstronomers may use
the site for their purposes until their currentrgngermit expires on March 31,
2002. Prior to the re-issuance of an entry peffimit Orange County Fire
Authority (OCFA) or Department of the Army, Grantamd Grantee will review
the activity as to its compatibility with easemgmirposes and, if deemed
compatible, may establish limits in the renewalrgrgermit for 1) the size,
location and maintenance of parking/staging argashe number and timing of
events, and 3) the placement and maintenance ef otlated facilities to support
the activity (i.e. portable toilets).

9. Resource Plan — (Silmod Easement) OCFA mayhessite only as a temporary
waste collection/storage site for non-hazardoudevesllected during the annual
“Canyon Cleansweep.” OCFA shall be responsiblalfgposing of the waste in a
timely and legal manner. The use of this sitetlies activity shall be reviewed by
Grantor and Grantee on an annual basis to deteritsneompatibility with
easement purposes and uses of the property.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:
Refer to applicable Resource Plan sections abowvénformation on Silmod, Fremont
and Blind Easements.

Attribute 10: Mining and Dirilling

Applicable Sections: Easement Document Report Section 5.4; Grant DeBdhedule
4, #8
Condition(s):

1. Grant Deed - Grantor shall have the right teeetite subsurface of the property
for the extraction or removal of oil, gas, hydrdaan substances, minerals, and/or
any other material or resources (collectively “malg’) below the surface of the
property, subject to further conditions outlinedhe Grant Deed.

2. Grand Deed — Granter shall give Grantee writtetice at least forty-five (450
days prior to commencement of any such operatidfiestang the property by
Grantor or by anyone acting for or by authority @fantor, describing the
proposed location and nature of such operations.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

Portions of the site were mined for coal in the 14800’s and early 1900’s, as evidenced
by mine tailings and surface disturbances alond Mo Road in Fremont 1.

Simod

There were historic gravel mining activities inv@tlado Canyon.

Anaheim

None mentioned.
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Attribute 11: Surrounding Property Concerns

Applicable Sections (Anaheim Easement only):Easement Document Report Section
2.3 (refers to every easement); Grant Deed — Stdhdd#15; Resource Plan 3.6
Condition(s):

1. Grant Deed (Anaheim Easement only) — Granteraaeledges that development
of the area(s) adjoining the property may requied the boundary of the property
be adjusted minimally in order to free one or mooetions of the initial property
from the easement for use in the adjoining prope@yantee shall cooperate with
Grantor as reasonably requested from time to tmaamending this Deed and the
Easement, in order to make such adjustments, mdwldat (a) the amendment
shall provide that, in exchange for the portiortled property released from the
easement, one or more other portions of the IrfRa@ch contiguous with the
remaining portion of the property shall be addeth® property governed by the
easement; (b) such added area shall be of equabog conservation and dollar
value to that which is released from the easentbough it need not necessarily
be exactly the same in area); and (c) in no evieall the alteration as to any
portion of the property in the aggregate for thérerproperty exceed ten (10)
acres.

2. Resource Plan (Anaheim Easement only) - The bamers’ association adjacent
to Parcel 3 holds an easement for, among othergghimaintenance of
landscaping and slopes in a portion of Parcel 3.

Existing Conditions (i.e. Baseline Data) per EasemeDocument:

Fremont/Blind

Much of the land surrounding the property is inrogpace. Weir Canyon NCCP lands
border the property to the west; Coal Canyon/Gyp&lanyon NCCP Lands border the
property to the north; while the Cleveland Natiok@rest borders the entire eastern
boundary of the property. West of the ETC, IrviRegional Park borders the property to
the south. East of the Eastern Transportation idotr Santiago Creek NCCP lands
border most of the property to the south. Soutl@alhifornia Edison owns a 500 foot-
wide swath of land on which transmission facilitea® located, bisecting the property
between Fremont 1 and 2 and Blind 1 and 2. Anablémparcel owned by a third party
borders the property to the south.

Simod

Much of the land surrounding the property to thestwand south is open space. Grantee
NCCP lands that border the property include Saati@yeek to the west and the
Limestone Canyon Dedication Area to the south. Ghentee’'s Fremont Conservation
Easement property borders the property to the raorthwest.

Anaheim

Much of the land to the east and south of Easeiartels 1 and 2 is open space. Open
space to the east includes Coal Canyon EcologiedeRe, which represents the
southern extent of Chino Hills State Park. Opeacspto the south consists of the
Weir/Gypsum Canyon NCCP lands, currently ownedhgyGrantor and managed by the
Grantee, and the Fremont/Blind Conservation Easeeza. Parcel 1 to the north is
adjacent to a development area and to the westuisded by the Eastern Transportation
Corridor. Parcel 2 to the west is bounded by agratg sand and gravel mine with a
concrete batch plant and an asphalt batch plaatcel® 2 and 3 are bordered by the 91
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Freeway on the north. Parcel 3 is bounded by eesi@l development to the west and the
Eastern Transportation Corridor to the east.

Table 2 provides a list of what to monitor for tRER and how to monitor each item or

target. Remote sensing, ground assessment and petiication are discussed in detail
in the following sections of the report.

Table 2 What and How to Monitor on the NIR

What to Monitor How to Monitor
Remote¢ | Ground Permit
Sensin: | Assessmel | Notification
Residences and other buildings X X X
Roads and trails X X X
Fences, gates and walls X X X
Electric power lines, pipelines, wells and te 1k X X
Fuel modification X X X
Arterial highways X X
Educational and recreational areas X X X
Grazing areas X X
Farm areas X X X
Mining and drilling areas X X X
Surrounding properties X X X

Baseline Data Acquisition and Documentation

Introduction

In order to measure any type of change it is necgd® form a baseline, an outline of
current conditions, from which future measuremeatls be compared. As conservation
easements are often in perpetuity, this requirbasgline that is comprehensive enough
to be useful as technological capabilities andesystcontinue to advance and new forms
of measurement are forced onto older forms of datsccording to Lind (1991) a
comprehensive baseline “should document in detel ¢ondition of all ecological,
scenic, historic, geologic, land use, and othemperty features that are protected or
affected by the easement terms.” Baseline datthéottems above, however, can be very
expensive and difficult to acquire, composite, amntain. Therefore, easement holders
should structure baseline documentation, and dateagement based on the goals of the
easement agreement.

In contrast, Hamilton (2003) defines the conterita baseline as having “to explain, in
words and pictures, why the property is being mtet® what particular values are being
protected and why are these values important; whatovements exist on the property
at the time of the easement; and include any nadtiat will help future land trust staff,

board members or volunteers know if the easemesibban violated or not.” She then
provides a list of what should be included in aelhas.

» Donor acknowledgment — required by Treas. Regs.
» Table of Contents
e Summary Information
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Owner’s name and contact info; property manager

Directions to property and address

Zoning

Surrounding land use summary; names of neigrdomfsaddress/telephone

Date of easement and recording information

Acreage

» Description of conservation values — read easetoamderstand what values are
protected and what activities are restricted armid@nt these items.

» Description of improvements

» Description of current land use

* Management, timber harvest, mineral developmeatigg plans

* Photos (signed by the landowner) and photo poift ma

* Maps and surveys

* Appraisal or Form 8283

* Preparer qualifications

* References

+ Conservation Easement

o Title Commitment and exceptions

ogarwNE

The following is an example Hamilton gives for aital baseline documentation.

» Wildlife habitat mapping from local wildlife ageres, Natural Heritage Program Studies,
etc.

* Soils maps (NRCS, local soils districts)

* Wetlands and riparian areas mapping (USGS or wiftife agencies)

» Aerial photographs

» Topographic maps (USGS)

» Ecological inventory; inventory of T&E species; deption of distinct natural features.

* Information to support scenic qualities; buffer kijies.

» Archaeological or historical information

* Mineral remoteness letter

* Press articles

It is important to differentiate here between atte@n baseline and an electronic baseline.
Hamilton (2003) outlines important baseline corgdot a written baseline, which would
be reviewed by hand on an item by item basis. ctenic baseline, as proposed
below, is designed to not only harbor data, bugeive as a tool which allows analysis of
that very same data, but on an aggregate scalerefbine, a complete baseline should
contain all relevant elements of Hamilton’s lisytldata that will not be utilized in
analyses can be listed and stored simply as wrtdsement documentation (for example:
the original easement documentation reports). TMagten record would house
information such as the donor acknowledgementaple of contents, driving directions
to the site, the date of easement and recordimynidtion, description of conservation
values, etc (Se€onservation Easement Documentation Section). Other data that may be
analyzed, or that may change with time, shouldriered into a database so that it may
be queried and easily updated. Data, such as amgpphotos, that may also be stored in
a digital format, can be linked to the electronatabase. This subset of Hamilton’s list
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as chosen for the NIR is listed on the followingg@aas the NIR Baseline Contents.
Those items that were excluded from this list aeorded in detail in the Easement
Documentation Reports, which serve as a supplett@ethe electronic baseline and
database described below.

Other Considerations

In addition to the formal outline of baseline contelisted by Hamilton (2003), there are
a number of other factors that managers shouldidenghen beginning to compile data.
The first point of consideration should be to wkaéle or detail should the easement
features be scrutinized, in other words how mudébrmation is necessary. The baseline
data should be tailored to the conservation vatidbe easement and the restrictions in
the easement agreement (Diehl & Barrett 1988, HamR2003). Hamilton (2003) further
argues that including beyond that directly relevanthe conservation agreement “can
lead to future confusion about the easement’s pimvs and intent.” Therefore it is
important to gather information with consideratimnexternal or surrounding property
effects such as human traffic, dumping, fires, tetee while keeping in mind that all of
the information should reflect the values of theezaent terms and should not overstate
irrelevant features.

A second consideration for data acquisition andudsmtation is the potential for future
threats and changes that may not be apparentRgatexample, an easement negotiated
for its biodiversity value may be quite removednfrarban development, however, when
designing the baseline for the property it is inb@ot to capture elements just beyond the
property boundaries as outside development mayneca threat within the next 50
years or more, and could create significant edéfgcesf thus greatly compromising the
biodiversity or “conservation values” of the easatmeCompliance issues could be an
increase in illegal trails, development, road wdegtera. It is impossible to imagine all
that could occur within the future, so it is in thasement holder’s best interest to gather
more information, rather than less, regarding theperty and its concurrent boundary
areas during the early years of the easement'deexis, thus safeguarding a higher
capability of detecting change or causality infiltere.

North Irvine Ranch

In order to track changes in development, datagedlsered regarding most all current,
and future, permitted or proposed developmentsnohasound the NIR. Specifically,
scenic, historic, land use, and developed featuviéh, consideration to some ecological
and geological features, were documented for tlogegty’s compliance monitoring
framework. This data was gathered from public res@vailable on the world wide web,
from local governing agencies, and from privateords released by the landowner, The
Irvine Company. The data was generally in a didademat, either ArcView or ArcGIS,
Excel, or Access.

The following is a list of the baseline contentghgaed “to explain, in words and
pictures, why the property is being protected; weaticular values are being protected

" Data was gathered to the extent possible givetirtteeand resources limitation for the scope o thi
project. Therefore, this is not a complete datalzsssome data was unavailable during the dataséamu
phase of the project.
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and why are these values important; what improvésnexist on the property at the time
of the easement; and ... material that will help fatland trust staff, board members or
volunteers know if the easement has been violatewid (Hamilton, 2003). These data
were then normalized and entered into a relatialebhbase and mapped in ArcGIS.
Again, the data below is the electronic baseling @antents, any items not listed from
Hamilton’s list are covered in the Easement Docuaten Reports; were unavailable
during the data acquisition phase; or were deenmmteaessary for inclusion in the
electronic database.

NIR Baseline Contents
e Summary Information

1. Land and Easement Ownership (For the propedynaighboring areas)
2. Surrounding Land Use Summary

3. Date of Easement and Recording Information

4. Acreage and Boundary Coordinates

» Description of Current Land Use

1. Roads (Primary Class 1 Hwy, Secondary Class £, Hwght Duty, CL3 Light Dirt
Road, Unimproved Road Class 4, Railroad, Standanuth& Fuel Breaks)

2. Trails (Regional Class | Bike, City Class Ik8j Regional Riding and Hiking,
Hiking, Bikeways, Multi-Use, Wilderness Trails)

3. Power Lines

4. Water Lines (pipeline, underground, canal, dgat or ditch, Canal /Aqua/ Ditch -
Intermittent, aqueduct pipeline or penstock)

5. Mining (Land Grant, Mining Claim, pit-large, hd Subject to Inundation, Land
Grant/Mining Claim/DLC, mining permits)

6. Infrastructure and Development (large builditagge tank/tower, levee, dike, or
diversion dam, reservoir, natural shoreline, landjext to inundation, spillway,
masonry, built up area, recreational areas, farmairggs, grazing areas, windmills,
gates, helicopter landing pads, runways)

Water Sources (streams, rivers, wells, spriregervoirs, dams, canals, ditches)

Fire History (historic fires and burn areas)

. Fire Compartments (Orange County Fire Compartsnemd units)

0. Fences (gates were not included)

1. Exotic Plants (List of all exotic plants andographical locations across or along
property boundaries)

12. Other Potential Onsite Threats

13. Potential Offsite Threats
* Photos (These can be linked directly to the electroni@abase)

» Topographical Feature Maps (Slope, Aspect, and Eletion) (These can be
linked directly to the electronic database)

* Maps and SurveyqThese can be linked directly to the electroni@abate)

P2 © 0~

There are limitations to data availability, so #havap layers and data tables do not
include information for all of the monitoring tatgdisted in_Table 1 NIR Monitoring
Targets. However, there should be sufficient infation in these captured data to infer
most of the potential threats and changes acrossetisements and thus ensure
compliance with the terms of the agreement.

24



Data Management

Introduction

After gathering what is deemed the most pertinafdrmation for monitoring change
across an easement, it is critical to store thtd ohea format that is durable, functional,
and compatible with other software and programgsighing how these different types
of data will be stored and inter-linked is critidal the utility of the data that has been
gathered. Without clear relationships betweenehesious arrays of data it becomes
increasingly more difficult and inefficient to det@ne true changes across the easement.
It is recommended that a relational database be fasestoring and analyzing such large
amounts of data.

The relational database serves as a single reppdto all easement attributes with
statistical (quantitative) properties. The basetiata forms the body of the database. In
subsequent years, new data is imported into thabdaé into separate tables from the
baseline data. For example, after a remote semsirgyound assessment session, data
from areas that are flagged as having exhibitedg®avill be entered into specific tables
(observation tables) within the database. Theserghtion tables can then be queried
with the baseline data, to analyze the questiomoaf much the development feature has
changed. In this way, the database not only setwestore data, as the traditional
easement documents would do, but the databasal&dss analysis of its contents. It is
this fundamental power of analysis, as well asdiganization of data, storage of large
amounts of data, and the provision for sharingrmfttion across networks that makes
the relational database an ideal monitoring tookefmsements.

Microsoft Access® was chosen as the relational et for the NIR because the
program is a readily available one and inexpen&iv8300 or less). There are, however,
various and more complex databases such as Org§sle®0-$15,000) or SQL Server®
($4,100-$20,000) that could also be utilized. S&#rver and Oracle were not given
consideration for the NIR because of their hightgosteep learning curve for advanced
capabilities, and project staff's inexperience wvitase programs. Access is preferable as
it is readily available and is usually included lwiicrosoft Office Suite®. Access has
both a simple user interface of button commandsvanrdrd tools, and the more formal
programming interface of SQL. This allows usersave a more diverse background, in
which most tasks can be performed by novices, Batsuwho have a visual basic or
guery language background will be able to perfoonsa@erably more complex tasks.
SQL server, on the other hand, requires experi@mcegaining in SQL while Oracle
would also be difficult for the novice. See thenparison table below for the strengths
and weaknesses of each different program.
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Table 3 Database Features and Price Comparisons

Feature Pricing

Database

Access Oracle SQL Server
Basic individual level $229 $400 $4,999
use
Basic office level us€ $229 $15,000 $4,999
Extra Featuresoffice $229 $21,000 $4,999
level use
Competitive Features
Database Access Oracle SQL Server

Trademark Features

Use the Stored Procedure Deg

to create and modify simple
procedures stored in SQL Servg
without having to learn Transact
SQL. Link tables so that you ca
access data from multiple databa
at one time in Access 2003 form
reports, and dataecess pages. Li
tables from other Microsoft Acce

databases, Microsoft Excel
spreadsheets, ODBC data sourd
Microsoft SQL Server™ databas
and other data sources.

Only Oracle offers the benefits g
clustering--high availability and
scale out on-demand--with Orac
Real Application Clusters.High
performance business intelligen
services such as ETL, data
warehousing, OLAP, and data
mining. Continuous availability
despite system failures, site failu
and disasters, human errors, a
planned maintenance. Spatial
analysis that performs optimizati
functions on spatial data.

and matches algorithms and tools from|
e Microsoft and third parties to customize
analysis applications. Performs rapid,
tesophisticated analysis on large and comp
data sets using multi-dimensional storag
This is more technology intensive set-uf
requires a lot of SQL and visual basic
language skills. The intent in this is to
d provide a more user friendly end-produg
whereby the users are not the administra
n who designed the DB. This would be
difficult to utilize unless one had an adva
background in SQL or visual basic.Micros|
SQL Server 2000 Meta Data Services ar
set of services that allows the user to mai
meta data. Meta data describes the strug
and meaning of data, as well as the strud]
and meaning of applicatis and processes
is important to remember that Meta data
abstract, has a context, and can be lever
in a development environment.

fOnline analytical processing (OLAP) mixge

lex

[

t,
tors

ce

Ea
1age
ture
ture

is
aged

IAdditional Cost

$0

$60 - $15,000

$0

Assistance

Database

Access

Oracle

SQL Server

Minimal to Extensive|
IAssistance Options

Minimal Assistance: Email
assistance desk and receive sa
day help, Online Help Desk,
available books.

Extensive Support: Online help
desks, person-to-person
1ggnsul'{.ﬁltion, consulting/outsourci
IT support (Oracle has severa
support options ranging from fre
online support to 24/7 real-time
availability)

Extensive Support: Online help desks,
person-to-person consultation,
consulting/outsourcing IT support (SQL
server has several support options rangi
from free online support to 24/7 real-tim

availability)

e

D

IAdditional Cost

$0

$0 - $750

NA
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Outside Consulting

Database

Access

Oracle

SQL Server

Consulting Options
and Sources

Readily available DB administrat(
for hire, these are generally privg
companies that are paid by the h
or can be hired for continual wol

Oracle provides consulting and
outsourcing, available over the wi
te They have several options for
purtailoring their services to your
kneeds, for an additional cost of $
to $150 a month.

The Microsoft website lists dome of IT and DBA
(database administrator) support consulting fi
The website provides contact information fol
%stems related support. The website does ng
prices for these support services.

Security

Database

Access

Oracle

SQL Server

Security Options

Minimal Security: Online

Extensive security measures:

Security administration is improved and simpli
through better integration with Windows NT
security and new server and SQL Server rol¢

Downloads, security bulletins andAvaiIabIe online and through wepWindows NT integration includes authenticati
updates h
support for multiple groups, grant/revoke/den
model and dynamic use of groups.
IAdditional Cost $0 $0 $0
Training
Database Access Oracle SQL Server

Training Options

Online Training available

Extensive online Oracle Universi
with nearly 50 different classes|
available online or in-class.

Y Extensive online training, seminars, books a
training related materials.

IAdditional Cost

$0

$500 per day

NA

Minimal System Requirements

Database

Access

Oracle

SQL Server

IComputer Processor

At least 233-megahertz (MHz)

At least 2.0 GHz

@ddt 166-megahertz (MHz)

Memory 128 MB of RAM or greater At least 2.0 GB RAM 64188 MB RAM or greater
Hard Disk 180 MB 95-270 MB
Drive CD-ROM or DVD drive CD-ROM or DVD drive CD-ROM drév

Operating System

Recommended: Microsoft
Windows® 2000 with Service Pa
3 (SP3), Windows XP, or later.
Older Access versions are
compatible with previous
Windows® Applications.

ck
Linux, Oracle and Java, Winde®,

Windows® 1998, 2000, 2003, NT 4.0, ME, or
Server. Operating systems listed above for
Enterprise, Standard, Evaluation, and Develo|
Editions.

D

<50

hd

ICompatibility

Microsoft Excel spreadsheets
ODBC data sources, Microsoft S

Server™ databases, and other d

sources

ata HTML, XML

Grid, Java, Linux, Web Serviceg

Visual Basic Scripting Edition, Java scripting
"Windows NT commands and custom ODBC §
OLE DB programs, and Unicode APIs.

Data Formats

Extensible Markup Language
(XML), OLE, Open Database
Connectivity (ODBC), and

Microsoft Windows® SharePoint]

Services

Comprehensive, open access to

and standard Web interfaces.

Services through SQL, Java, XM

—

SQL, XML

http://www.microsoft.com/sql/evaluation/comparedgtomparison.asp
http://www.oracle.com/
http://office.microsoft.com/home/office.aspx?asdeliX01085791
**All of the above pricing quotes are subject taolge, and are ranges which may fluctuate. Thesbers should serve as estimates and
approximations only, exact amounts vary for eadciie purchase.
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Other things to consider when selecting a datahssg/hether or not the database will be
accessed by more than one user, placed on a netiwaded over the web, and what type
of security is necessary to protect the data. @erations may be financial, the size of
the data, the expertise and abilities of staffalegeds, program compatibility, and future
applications. Generally a small database suchcagds will suffice for most easement
needs, however, if a database is serving sevemge leasements or operating through
multiple offices and for multiple users it becommaere beneficial to look at the more
complex systems such as Oracle. It is importanbte that although the NIR easements
total over 11,000 acres, the database needs, iemmatandards, are relatively small.

After a database has been selected, it is necessantline the basic setup, entities and
relationships that will govern how data is enter®dyed, and retrieved in the database.
This is achieved by reviewing the list of baselomntents outlined ithe Introduction to
Baseline Data Acquisition and Documentation or in the Conservation Easement
Documentation Section as the directives for data search and acquisitieach item from
this list should represent a unique entity, or stinlct grouping of information. For
example, trails and roads are both linear featwils similar descriptive attributes.
However, they are different objects (entities) ane therefore treated as separate tables
within a relational database. Each entity is tHescribed using attributes. So the road
entity (table) would be described using attributesh as its name, type, geographical
location (relative grid cell), data type, lengthcass points (intersecting roads or areas of
entry), related permit numbers, governing agenaaership, maintenance updates,
surface type, and related fire compartments aneneasts that the road falls within. It is
important to layout this type of structural desigrorder to then clearly define existing
relationships and to access what types of infolonatnay be necessary in order to create
linkages between entities within the database.eiRefAppendix B for an example of the
structural design of the NIR database.

Choosing the attributes that will form the coretloé database is very important. It is
beneficial to include attributes that will form atdbase that is geographically referenced
and capable of representing physical data eithah wir without secondary or
supplemental files in programs such as ArcGIS. hWitrrent technological capabilities it
is beneficial to maximize compatible programs indesr to create a more
multidimensional analysis of the property. The Ni&abase was designed so that it can
stand alone as a geographically referenced ergitwell as serve as a data source to
multiple mapping programs. This was accomplishedtterconnecting data with remote
sensing, mapping programs, and the Microsoft Acdedabase, but by incorporating
spatial information into the database rather thapedding on AcrGIS for the sole
geographical component of the monitoring plan.

North Irvine Ranch

The NIR database looks at linear features and @tinibutes for changes in ownership,
size, use, maintenance, access, relative permistatus. These all work together so that
if an attribute exhibits some type of change iniagohotography or during ground
assessments, then the database allows managerantayjthe amount of change that has
occurred over that temporal scale. In this waydsi@base serves as a template by which
all future suppositions of change may be weighe&krial photography and ground
assessment may reveal small transitions in thestape, the database can then relate
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those changes to other features allowing managetsetter assess and monitor those
changes. By interlinking systems across the easiefr@ads to developments) managers
are better able to discover changes before thay tpo large.

What makes the NIR database highly efficient andeaarture from the norm, or
traditional easement baseline data “checkl@jéhl & Barrett, 1988) is that it is much
more comprehensive, inter-linked, and highly conigpatwith other computer programs
and tools. This database was designed to intenfittseveral other programs (ArcGIS,
ArcView, Microsoft Excel®, Systat and other Stat®dtams). Therefore, data from
many different formats may be harbored in this @rbcation. For example, whenever
the NIR is flown for remotely sensed images, tlatads registered and then entered into
the database as a new observation. Whenever docerniNC staff perform ground
assessments or ground truthing activities, waypadiaken by GPS (global positioning
satellites) and survey data taken by hand or PDIAb&ientered into the database with
other pertinent observations. Record keeping cdllgovernment permitting or contacts
may also be stored in the database. The datafi@sadts with many data formats which
allows it to serve as a starting point for centialy data, building queries, asking
guestions, and performing analyses that can in skems provide insight into the
physical relationships that correspond to changelsa field.

For instance, a land manager may be interestedawikg what areas have high indexes
of development/ infrastructure, because theseragsdhat are most likely to have human
impacts such as road use, trail use, developmenewfor illegal trails, infrastructure
maintenance, and possibly new or illegal infrastmee Using the database, a land
manager could write a simple query to ask the caarpuhat grid areas have the greatest
number of development features. This simple queryld look likeEigure 3 below.

The query shows all tables relevant to the quesitolnand. Figure 3 shows tables for
trails, roads, grid cells, development/infrastruetiand power lines. Each of these tables
is linked through their related grid cells (handle) land manager need only enter an
identifying attribute, such as a name or ID numib@reach of the related tables and the
main source of the link that relates them all (l@nd Once all of the attributes are
entered into the query the RUN function calcula@soutput that is presented in a
spreadsheet likEigure 4.
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Figure 3. Simple Developments Query Input

s : Select Que

-~
&

&
Fisld: [Tral Name HANDLE Road Name Type of Developme |10 o) Power Line
Table: |Trais_grid Grid_ID Roads_gridded Cevelopment/Infra: | Development/infra: [Power Lines_grid Power_Lines_grid
Sort;
Shaw: 1
Criteria:
or:
| i P

Figure 4. Development Query Output

Type a question For help

Type of De ritflnf] Power Lines_g| Power Line
T=Small building 1 B8

Small building m
1=Small building E] 73

Bd-:af Canyon
| ho Mame (B

different mieages per trail in each easement (linked to trail_ DB}




The output for this query only produces three matghesults. This means that there are
three grid cells with at least one attribute froatle of the tables queried, so a trail, a
road, a development feature, and a power line. glieey works from left to right with an
“AND” function so that the results are cumulativéhe results would read that grid cell
2C50 includes Baker Canyon Trail, “AND” Road 20@&ND” building #44, “AND”
Power Line #2. This function could be adjustedead “OR” instead of “AND.” Access
allows much more complicated queries and will eperform calculations on results. A
land manager could not only produce a list of eslateatures, but could also ask for
summary analysis of the related attributes. Thetpaf this example is to demonstrate
that there are many options and utilities withinmetdational database, many of which
could facilitate a land manager in organizing andlyzing vast amounts of data relative
to a specific piece of land. Searches such astiescan be done in seconds and require
no statistical work up, and yet they may providenaggers with important clues as to
changes across large landscapes.

These queries also serve other functions, suchvasrlaup for producing data sets that
are ready for analysis in statistical programspvaithg managers to assess correlations
between land use and biological effects (such astieylant intrusion or loss of
biodiversity) or illegal “take” (illegal trails onew developments). These powerful tools
are convenient and practical, given that the dats lbeen structured and maintained
properly. For instance, change that has beenifdehthrough remotely sensed images,
can be guantified based on difference imaging amdred into the database. In other
words, images taken from satellites or aircraft barused to detect areas of change on
the ground. These areas have data associatedheitl, which can be lifted into the
relational database. Once in the database thegi@ugal data can be extrapolated in a
guery. A query may ask what is the differenceha width or length of a development
feature as seen in new remotely sensed data vidrsumeasurements for that attribute
taken for the baseline, or over subsequent yearowiitoring. Other, less centralized,
forms of change such as erosion could be queristidar the number or distance of local
roads from the impacted area. This data could bHeefurther examined by transferring
the query results into a statistical package. Maracould examine whether or not the
erosion is related to local land uses such as roafi® breaks.

For the NIR, several queries were designed to ifjetitose grid cells which contain a
high number of development features. These outpet® then used in a model, to
determine what areas have the highest future patémt experiencing change or impacts
(Refer toThreat Matrix Section). Areas pinpointed for having a high atref potential
development or change, can then be assessed bwdgradnich might prevent what
would have otherwise been future land use charnfee following sections outline in
more detail how these systems interact and how ladesigned and maintained data
source can provide more robust results, with Iffssteand greater efficiency, than a less
thought out and more spuriously designed data neanagt system.
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Determining Compliance via Remote Sensing

Introduction

Remote sensing is the science of acquiring infoionaabout the Earth's surface from a
remote location. This is done by sensing and kogrreflected or emitted energy and
processing, analyzing, and applying that informmatiocRemote sensing has become an
invaluable tool for monitoring as it provides aqume perspective from which to observe
areas of land ranging from 1krto 1000 krfi for fewer dollars and with less manpower
than traditional ground monitoring techniques. R#&Tsensing can be done via satellite
imagery or by low-level aerial remote imaging. éllde remote sensing is generally used
to measure or obtain information about relativedygé areas such as large weather
systems or county to continental-scale images ampsm Aerial photography and other
airborne sensors are generally used to map anduneegedatively small areas in greater
detail. Both technologies allow land managers ® &pultispectral and multitemporal
perspective, which enhances data quality and asalyBifferent groundcovers reflect
different spectra of lightHigure 5). Multispectral images (a combination of botkilvie
and infrared wavelengths) capture and represestttédferent reflectance in a manner
that allows specialists to measure important habjiality indicators such as vegetation
abundances and densities, photosynthetic vegetiaii@xes, reflectance or plant health,
etc, as well as important structural attributeshsas road, trail, and development sizes,
etcetera. . Multitemporal images are simply imag®n over timeHKigure 6) which
can help land managers determine the extent ofgehatross a property over a
predetermined timeframe.

Figure 5. Comparison of Spectral Reflectance
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Shows the comparison between the different typegafnd cover and the amount of red and near edright is
reflected. There is a significant amount of theéweaveband reflected by rock and bare ground vihéemajority of
the vegetation species absorb this waveband. &aeimfrared waveband shows a significant diffeeemdth the
vegetation species reflecting a much larger quadtithis waveband. This comparison shows howtspleeflectance
can aid in determining vegetation cover over grocmeer. This factor can aid in the determinatibwioen a
vegetated area has been stripped to bare ground.

Image courtesy Coulter, L. & Stow, D;NASA Food and Fiber Applications of Remote Sensing

(2003)
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Figure 6: Multitemporal
Images

Example of multitemporal remote sensing
data shot in three different years (1999,
2000, 2001). The images are of
Normalized Difference Vegetation Index
(NDVI) set to different color schemes and
overlaid. When overlaid the changes that
have occurred over the relevant time
period are revealed by different colors
(Sader et al., 2000).

Black —Water and rcads (before 1999)

Dark gray —Softwood regeneration, harvest zones prior to 1999
= Medium gray —Softw aad md softw c:)d hardwood

Light gray 5 od

Cyan , regeneration by 2001
Red to crange 'EJ and 2000

Yellow —Disturbance between 2000 and 2001

Conceptual outline

1. Determine remote sensing platform to be usedefmote sensing sessions and

create baseline images of property
a. Images should incorporate all spectral wavebaadbkese are indicators
of habitat change, as well as true color and pbshibVI

2. Correct images for errors associated with togolgy and radiometry (discussed
later)

3. Enter extents and conditions of monitoring tesgeto database and create GIS
layers for targets

4. Determine timeframe for remote sensing sessaodgly remote sensing sessions
using the same platform

5. Correct images for errors as in number (2) dswl @rrect images for
discrepancies associated with multitemporal rersetsing (discussed later)

6. Use a software package that allows for the ieaif change maps.

The North Irvine Ranch (NIR), which is approximatédbknt in size, is a prime location
to use high resolution remote sensing to determiamge. This section focuses on how
remote sensing can be used to determine and doturnempliance with easement
restrictions over the NIR. Topics of discussioclude types of remote sensors, timing of
remote sensing sessions, processing of data amgelketection. Although this section
focuses on monitoring the lands for compliance \ilidn easement terms, remote sensing
could also be helpful for land managers to detegnaneas where sensitive biological
species may exist, and where to undertake biolbgioaitoring.

General types of remote sensors

Remote sensing can be accomplished using satetlisgrborne platforms. These two
sensors have many different characteristics ranfiom different spatial to spectral
resolutions. Satellite sensors range in resolutiom very coarse instruments such as
Advanced Very High Resolution Radiometry (AVHRR) \tery fine spatial resolution
platforms such as Space Imaging IKONOS or Digitial® Quickbird Eigures 7&8).
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Figure 7: Quickbird Infrared Image

Infrared Quickbird images of 2003 southern Califarfires: Images taken from Digital Globe webs&eurce Digital
Globe Website

Digital Globe

Quickbird

Launch date October-18-2001.
Revisit time 1-3.5 days

.61 Meters panchromatic1
2.44 Meters multispectral*

Panchromatic 450-900 NM
Blue 450-520 NM
Image bands Green 520-600 NM
Red 600-690 NM
Near IR 760-900 NM
4.1 Meters at Orthorectified
1:4800 processing level,
CE90” and variable at custom
orthorectified processing
level
* On nadir: angle of image acquisition
2CE90 is circular error 90. This is a measure efdistance
from true location of which 90% of all objects are.

Spatial resolution

Figure 8 lkonos Infrared Image

Two meter infrared Ikonos image of 2003 southerifif@aia fires: Images taken from Space Imaging siteh Source:
Space Imaging Website

Space Imaging
Ikonos

Launch date September-24-1999

Revisit time 3 days

Spatial resolution
.82 Meters panchromatic1
3.2 Meters multispectral®
Image bands Panchromatic 450-900 NM
Blue 450-520 NM
Green 510-600 NM
Red 630-700 NM
Near IR 760-850 NM
CE90?
2 Meters at precision
plus processing level
%.0On nadir: angle of image acquisition
2CE90 is circular error 90. This is a measure efdistance
from true location of which 90% of all objects are.

These different resolutions are beneficial in afienyg to decipher various types of
change. For instance, to determine change of roadsails would require remote
sensing with at least five meter resolution. Expgpsinauthorized trails would require at
least two meter resolution or finer. For largagéds, such as fires or development, a
coarse resolutior=(L0 meters) could be used.

Satellite platforms have different image acquisitigeriods and abilities based on their
orbital patterns in proximity/angle (nadir angle)the target. Since timing of repetitive
shots is such an important factor, and satelliggf@ims are on specific orbital patterns,
this may restrain the ability to get a shot on ecdfr date. The nadir angle of satellite
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platforms will change the resolution of the imag#hen the satellite’s nadir angle is™0
the platform is directly above the target. Howeas the satellite orbits, the nadir angle
will change, and the spatial resolution will de@®a This decrease in spatial resolution
can be of sufficient magnitude to preclude the tifieation of some of the smaller
features, possibly to the point of making it diffiic to determine the creation or
enlargement of trails. For instance, the postedsitetime for the Digital Globe
Quickbird satellite platform is 1-3.5 days. Howetlis is dependent on the latitude of
the target to be sensed. For instance a targehvidiiocated at 33° latitude would have a
near nadir (0-15°) revisit time of between 9 andda@s in order to get a shot. Quickbird
is a satellite which is in a “walking” or moveahdebit. Therefore, it has the ability to
move to a different orbit, which makes it superiorfixed orbit satellites. However
based on atmospheric makeup the time period betaeguiring a “near nadir” image
may be variable due to the orbit of the satelliteatellite sensors may be hindered by
physical obstructions such as clouds in-between shiellite and the target, these
hindrances can obstruct image acquisition or redowege clarity. In addition, sun
sensor geometry, the angle of the sun with resjgettte sensor and targeEigure 9),
coupled with high cloud coverage, will obscure otharts of an area through the shadow
which they cast.

Figure 9 Effects of Sun
Sensor Geometry

These figures show a black spruce
forest from different vantage points.
The illumination of the trees is clearly
different due to the sun sensor
geometry. The picture on the left
shows the forest with the sun directly
behind the sensor. The picture on the
right shows the forest with the sensor
facing the sun.

Wolfgang, L., Geography and Center for
Remote Sensing Bidirectional Reflectance
Distribution  Function (BRDF) and
Albedo Research Website

Image courtesy of Don Deering |

Another drawback of satellite data acquisitionhe age of the sensor. Satellite sensors
wear out over time, requiring a great deal of ppepssing to correct for the decrease in
sensitivity. These constraints of flight/imagingheduling, interference potential, and
degradation create an element of uncertainty whganizing temporal satellite based
remote sensing data acquisition schemes. Thera amember of different correction
techniques that can help to compensate for sortieeé drawbacks, which are discussed
later.

Remote sensing with aerial flyovers can achievendireer resolution capabilities than
their satellite counterparts. Airborne data adtjais involves a low altitude aircratft,

which flies a site while a camera shoots imagemftibe bottom or the wing of a plane.
The advantages of low flying aircraft are that pkene is closer to the target, allowing for
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finer spatial resolution; planes are not subjecoroital patterns which limit satellites;
and weather/cloud cover can more easily be compeshéar, avoiding potential delays.

One example of an aerial sensor is Airborne Datgufsition and Registration (ADAR),
which has a spatial resolution of <1 meter. Fioales spatial resolution of this nature
could be utilized for monitoring existing trails asell as detection of new or
unauthorized trails. “Trails wider than 0.25 mete&an be detected with 0.5 meter
resolution images” (Coulter et al., 2004). Howewere are several limitations to
airborne remote sensing. ADAR would require thenplto fly at lower altitudes, which
means the site will have to be flown in a numbefflight patterns. This number of
repetitions will require more intricate mosaic pesesing to align the images, as well as a
great deal of image rectification to correct foe thhovement of the plane. In addition,
the plane will move in accordance with wind shead agravity, which further
complicates the georectification process. Thisaases the cost of image acquisition and
image correction. However, with respect to a terapscale, airborne imagery can be
flown more often and at any specific time, andas subject to degradation like satellite
sensors.

Figure 10 Comparison of ADAR images and Thematic Mapper B@té@hages

Color Infrared "
W 50 0 50 Vieters ASREID
== == ——

Comparison of high-resolution infrared color imagdDAR 1M (left) and medium resolution infrared ooimagery
Thematic mapper TM 30M (middle). The spatial ektfrthe two images are the same. However, the e image is
scaled in upon , the more apparent the effectggbf$patial resolution are (right) Note the sdzde on the two two ADAR
photographs. Sourc#tid-Atlantic Regional Earth Science Applicationsr@er http://www.geog.umd.edu/resac/adar.htm
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Table 4 Attribute Monitoring Requirements

Object to Monitor over thResolution

Requires spectral reflectance

to

NIR required to view |determine existence Change detection technique ARQARKbird |IKONOS

Residences and other Visual identification or Change detection

buildings >10 meters* No technique Yes |Yes Yes
Visual identification or Change detection

Road <5 meters Probable technique Yes | Yes Yes

Trails (authorized) <2 meters Yes Change detectquired Yes | Yes Yes

Trails (unauthorized) <1 meter Yes Change detectqguired Yes | Probable| Doubtful

Fences, gates, and wall§ <1 meter Probable Chanrgetion required Yes | Probable Doubtful

Electric power lines, Visual identification or Change detection

pipelines, wells, and tanks10 meters* Yes technique Yes |Yes Yes
Visual identification or Change detection

Fuel modification areas | >10 meters* No technique Yes | Yes Yes
Visual identification or Change detection

Farm areas >10 meters* No technique Yes |Yes Yes

Educational and Visual identification or Change detection

recreational areas >10 meters* No technique Yes | Yes Yes
Visual identification or Change detection

Mining and drilling >10 meters* No technique Yes | Yes Yes

Surrounding property <5 meters*** | Yes Change diteaequired Yes | Yes Yes

"To determine exact extent of possible change, fiesolution may be needed.

Resolution for this is not necessarily to deternuhange outside of the easement boundaries, llgtéomine the change
associated with the surrounding property, sucheggtation clearing at the edge of the property.

* %
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Type of remote sensing for the NIR

The cost for ADAR remote sensing is approximateh25,000” (T. Smith, personal

communication, 2003) This cost includes flying tbé property, image acquisition,
processing (radiometric correction, topographicection, and geographic referencing)
and mosaicing of the images. The associated tmsBigital Globe Quickbird remote

sensing is roughly $8,000, and roughly $7,000 fpac® Imaging IKONOS. The

approximate prices quoted above may be more ordepsnding on applicable taxes,
rush delivery fees, or the type of support inforiovasupplied by TNC.

The best candidate for remote sensing over theddgdements is ADAR, with Quickbird
and lIkonos being strong alternative sensors. Ttese sensors are offered by Positive
Systems, Inc., Digital Globe, and Space Imagingeesvely. Although ADAR is the
most expensive of these three different types mibte sensing, its high spatial resolution
make it the most excellent candidate for measwiange over the NIR property.

ADAR has more utility in identifying change thars isatellite counterparts for several
reasons:

1. ADAR has finer spatial resolution than both @bicd or IKONOS, which allows
more sensitive analysis, including trails. Trdise of the smallest features of
interest) will be one of the most important disanbes to keep track of, as they
are likely to be the most utilized aspect of theperty.

2. ADAR has the greatest potential for identifyitttge creation of authorized or
unauthorized trails. Trail features smaller thae oneter require finer resolution
than lkonos sensors can offer. In Coulter etbath Ikonos and ADAR imaging
sensors were used to look at trails over NCCP lamdsuthern California and
determine that “nearly all existing and developimgn-made trails approximately
0.25 meters wide or greater are detected with GEenresolution” (Coulter et.
al., 2004).

3. The timing for image acquisition using ADAR i®ra easily controlled.

Please note that with any remotely sensed techpdlogre is the potential for errors.
Because of this, it is recommended that the chabgeground truthed to quantify and
validate changes outlined through remote sensirege (Bound Truthing section for
further details).

Timing of remote sensing sessions

Timing of remote sensing sessions is an importantof when determining change.
Seasonal variation in vegetation can make chandectiten processes difficult to
interpret. For instance, spectral signatures enrtéd wavelength will be less noticeable
when larger quantities of photosynthetic vegetato@ present. Comparing seasonal
images can introduce errors into the change detegtiocesses. Sun sensor geometry
will also make change detection processes moreuliffthrough the reflectance of the
target (Sedigure 9). lllumination of the target will depend on thegée of the sun with
respect to the location of the sensor, a changleeirangle will result in an image with a
different appearance or illumination. Ideally thgiof remote sensing should be done
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during the same season and as close to the samasddne sensor allows or possibly
when the vegetative phenology is closely relateithéd of the baseline shot. This point is
worthy of noting due to variable amounts of raihfaat are associated with the southern
California climate. Also, the time of day in whithe images are acquired should be
controlled to reduce the effects of sun sensor gégm

Timing of remote sensing sessionsthe NIR

The primary use of remote sensing is to determheeamount, type, location of change,
not necessarily view a specific event at a spe@bot in time. Therefore given the
potential changes associated with the easementstliyeNIR, the extent of time which
institution of these changes will occur, and thaldet of ~$200,000 per year, the
recommended frequency for remote sensing is evagetyears. Development and
institution of new roads will take long periods,tahe (on the order of months to years)
to complete, and can also be identified throughugdoassessments. Remote sensing can
be used to quantify there existence and extentesulesit to their creation. Trails,
unauthorized and authorized, can be establishedsmnaller time scale. However, their
existence can be determined during the remote rggrsessions. Therefore it is
unnecessary to utilize remote sensing more frequénan the temporal scale of the
change.

Processing of Remote Sensing Data

Remotely sensed images have a number of procaggjngements in order to correct for
errors associated with image acquisition. To detdmange the “imagery must be
radiometrically corrected and co-registered” (Leviet al, 1999). Corrections for
remotely sensed images include radiometric coordbr spectral distortions introduced
by sensors, sun angle, and atmospheric interfereniRemotely sensed images also
require topographic correction for errors assodiatéh changes in elevation, as well as
geographic registration, aligning images to knowatd@ires. Radiometric correction
involves correction for sun sensor differencégidire 9), any form of brightness related
differentiation, sensitivity of the sensor over éjmand/or atmospheric composition

(Eigure 11).

Figure 11 An Example of Atmospheric Interference

These two images are of the fires in Californi2@3 and were taken from the IKONOS sensor. Theyveo parts of
the same image. (Left) Smoke has obscured theeimmagking it less clear with respect to its spéctfectance.
(Right) An area devoid of smoke, which shows upmtlearer. Image acquired froBpace Imaging website
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If images are to be analyzed quantitatively, “aghia case of multi-date analysis for
detecting surface changes, the [need] to be adjustecompensate for radiometric
divergences” is paramount (Mas et al., 1999). @lae several means for performing
radiometric correction. One method of correcticaymompare reflectance values of two
images to determine areas of relatively constafie¢atance (invariant features), which
are then used in a regressional analysis to determme overall change in reflectance
between the two images. Invariant features coelddtk outcroppings, structures, or
water bodies. However, this process can introéua if invariant features do not show
a wide range of reflectance values or do show poality reflectance values. A certain
amount of radiometric calibration can be removewugh the use of low-level aerial
photography, as the camera is closer to the taagetthe timing of the photograph can
be controlled.

Topographic correction is required to account foeaa of variable relief. “In
mountainous areas, in addition to all other fagttrpography and land cover type also
affect the global irradiance of each pixel” (Doz&rFrew, 1981). These errors are
caused by changes in elevation and can be corrdotedby incorporating Digital
Elevation Model data (DEMs). DEMs are digital misdinat have elevation data within
their attributes. DEMs take into account vertieghggerations which are created though
changes in ground elevation. DEM data can be iraratpd into remote sensing images
and used to correct for reflectance discrepan@seaated with elevation. The remote
sensing image has a known irradiance value assdorath each pixel. By incorporating
the elevation data and dividing the irradiance @ddy the Cosine of solar zenith angle,
this attempts to remove the error associated wipography. It is worthy of noting that
the higher the resolution of the DEM, the more aaithe topographic correction will
be. The reason this correction is necessary is tth@atsun sensor reflectance angle
changes in areas of high relief.

Finally, geographic registration is necessary toggaphically align images. “Accurate

georeferencing and registering of multidate, higlatsl resolution imagery acquired

from aerial (and satellite) platforms over areasertreme relief is critical to change

detection” (Coulter et. al. 2003). Geographic sagtion is important during image

acquisition, as the final product is generally anpdation of several images as opposed
to a single image. Therefore, images must be medainto a single image, and

geographically registered.

During change detection processes, precise imagegistration and radiometric
normalization are vital. If the images are not egistered, false changes, or
misregistration, (Se€igure 12) will be associated with other features (suchaeslror
trails) not lining up. These changes may sugdest & road or trail has increased in
width, when no change has actually occurred. Inwgegistration of the two temporal
images involves aligning the images to known fixednts. Examples of these points
could be roads, or buildings. Coregistration eesuhat there is little or no pixiallary
misregistration. Pixiallary misregistration is wlea pixel's position is associated with
two attributes within the same image, such as whewad, trail, or development do not
line up due to poor image coregistration. Thid ealuse false changes to show up due to
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the misalignment of the imagesEiqure 12). The more known positions that are
incorporated into coregistration, the more confaerland managers will have that
features of change identified are actual chang@wdyer, all features of change will
have to be determined through subsequent groutidriguanalyses.

Figure 12 Misregistration of
Multitemporal Images

This is an example of misregistration of
multitemporal images. The two temporal
images have been color coded and overlaid
on top of one another. Due to errors in the
coregistration process certain attributes
(such as bare ground or possibly vegetation)
do not line up causing a misregistration.
During change detection processes this
misregistration would show up as a detected
false change.

Image courtesy o€oulter, L. & Stow, D
NASA Food and Fiber Applications of
Remote Sensin@003)

[
:INI'\ to Clear, Brightness Increase I:IN’WBarc to Green Veg, -I’Ilcnolugical Greenness Inerease
-l'nntling« Brightness Decrease D(}rccn Veg. to Bare/NPV Dl'hcnnlugiml Greenness Decrease

Radiometric normalization of multitemporal imagesequired to normalize reflectance
values of different temporal images. A common vedyprocessing images is using

pseudo-invariant features. These are featureshwhiawe relatively constant reflectance
that can be referenced to the baseline image. ofher reflectance values can be
assigned with a linear regression based on chafigpes the baseline. Another

processing technique is the histogram matchingnigale, which is a more robust

technique for multitemporal normalization. Aredselatively small development may

not have a large range of pseudo-invariant featuresefore by adjusting one of the
image’s statistical distribution of radiance acrgssels to match the other image’s
distribution, the images can be normalized to deitez reflectance changes. This is
referred to as “histogram matching” which looksnhatch the mean and the standard
deviation of the images. The global statistics gmeand standard deviation) are
calculated and set as a reference image. Thennthge with the smallest standard
deviation is adjusted so that it matches the stahdaviation of the reference image, the
result being similar radiance over areas of uncedngcation. This technique relies on a
couple of underlying assumptions:

1) The land cover change is relatively small
2) The atmospheric make up of the two images €loud cover or smoke) is
relatively constant

Frame center matching is a way of reducing erroso@ated with geographic

coregistration. Frame center matching can be uhesthg ADAR remote sensing
sessions. This is a process by which images aterrshassociation with known variables

41



(such as known GPS coordinates). This processvesrm certain amount of the mosaic
process. Frame center matching can be done iofome ways. By incorporating GPS
triggers on the cameras positional accuracy of @sagn be accomplished as the aircraft
flies over a target. Or, another more crude maohérame center matching is done by
following a known trajectory of a specified flightith and maintaining a known velocity
while shooting images over the flight path. An geaacquisition interval is also
important in this equation. The timing between ithage shots must be known as well
and controlled for.

Processing of remote sensing for NIR

Lloyd Coulter and Doug Stowe of San Diego Stateversity used ADAR imaging to
determine change over NCCP lands in northern Segdtounty. These areas are very
similar topographically, as well as in their veg®e® makeup, to the NIR. The
radiometric image correction processing steps reduivere anisotropic reflectance
correction and multitemporal radiometric normaliaat to calibrate multiiemporal
ADAR remotely sensed data. “Anisotropic reflectamdescribes a condition where
materials imaged within a scene exhibit differesdiometric values when sensed from
different view directions, because their reflecanaries as a function of view and solar
angle.” (Coulter et al., 2003) This is anotherragée of radiometric correction required
to correct for sun sensor geometry. The studydesme using ERDAS Imagine software
and was found to remove the majority of the andgmtr reflectance as well as the
existence of “hot spots” (areas of high spectriéctance which are artifacts of remote
sensing).

Change Detection Through Remote Sensing

Remote sensing can be used as a quantitative aithtjue tool to determine the extent
of human related change. Using baseline imagéseofasement property, future images
can be compared or overlaid on the baseline imagesoduce an output that identifies
areas of change. There are a number of ways tomgatish change detection: true color
air photos or more automated techniques such asdatel overlay composite imaging,
difference imaging, or change vector analysis. s€hautomated procedures can be
accomplished with a number of different softwarekages that are commercially
available including IDL/ENVI, ERDAS, or GRID.

The most inexpensive way to view changes is byalisomparison of aerial flyover
images. This manual comparison reveals large-starges, relative to the resolution of
the image. Examples of evident changes are gradingw roads, developments, or fire.
Other smaller features may be noticeable, suchrge walls or large fences (depending
on the spatial resolution). Although visual intetation of images is inexpensive,
guantifying the extent of change is not possib#mall changes such as unauthorized
trails will be difficult to determine as well. Sgeal reflectance change detection
procedures are more successful at revealing thegrites.

Multidate overlay composite imaging is a procedtinat highlights land transitions

across a parcel of land. For example, two imaggsieed from the same type of remote
sensor, but on different dates, can be color cadeeld and blue-green tints. These two
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images are then overlaid on top of one anothee réhult is an image that outlines areas
where change has not occurred with a gray tint.eMYla change has occurred, a red or
cyan hue will appear indicating changes in grousec.

Another change detection mechanism that can bepocated to determine change in
relevant ground cover is difference imaging. D#fece imaging as a change detection
tool is very similar to multidate overlay. Valuésuch as reflectance) of respective
images are subtracted from each other to expresditection of change.  Using
difference imaging, “displaying the red, near-iné@ and NDVI images in the blue,
green, and red color guns, respectively, yieldedodst qualitative results for enhancing
land cover changes of interest to habitat manag@tw, 2004). Difference imaging
will create a change map that projects changeand tover based on the presence or
absence of changé&igure 13is an example of difference imaging using NDVH end
near-infrared spectral characteristics.

Change vector analysis is a method of change amteathich quantifies change in a
specific direction. The images are radiometricallyrected, with areas of urban extent
and no change removed. Using the NDVI, NIR, ardl w&vebands, the images are
processed and color-coded for increases and desréathe NIR and red wavebands.
“This is the case because changes in vegetatioer d@ve an inverse effect on the two
wavebands; e.g., if vegetation cover increases, ribar-infrared waveband values
increase(s) while red waveband values decreas&gg)v, 2004). Again, change vector
analysis is more of a directional way of viewinganbe. It points out the presence of
change and its resultant directiore(an increase or decrease in green vegetation gover)
where as, other forms of change detection (mukidaterlay and difference imaging)
simply point out the existence of change.

Figure 13 Difference
Imaging

An example of difference
imaging and an output layer that
shows different spectral attribute
in red, blue, and green color
guns. The image shows areas of
change associated with different
uses, or seasonal/natural
transition as well as areas of
misregistration of the images.
The difference images are
NDVI, red, and near infrared
images expressed in red, blue
and green color codes. Note
.......................................... specifically the mechanical
' disturbance, urban edge clearing,
and bicycle impacts annotations
on the image. The red and green color guns arenalfi®m these areas of the image. Only the btler code is
present, implying that the red wavelength is thenidant spectral waveband present. This implie$ gnaen
vegetation (which reflects more of the near infdaspectra and absorbs the red wavelength) hasrbe®ved from
the image. This is consistent with these typesisfurbances, as BMX riding for instance removes dlominant
vegetation in order to create jumps.
Image courtesy of Coulter, L. & Stow, BASA Food and Fiber Applications of Remote Sensin(2003)

Burn Areas
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Change Dectection for the NIR

The change detection tool for the NIR should cdrig software package such as
ERDAS Imagine of ENVI software. This software &pable of doing basic difference
imaging. ERDAS will identify change with the crieat of a new data layer that conveys
change associated with land transitions such aslalewent, widening of roads, trails,
and erosion due to the removal of native vegetdiofires or mechanical means. All of
these values make the package ideal for monit@igs ultimate product is a
guantification change.

Proposed Conceptual Outline for Monitoring the NIR with Remote Sensing

1) Baseline

A baseline image should be established using AD&fRote sensing. Image processing
for the baseline image should be done as discuskede to remove potential errors
associated with remote sensing images. Once thgemhave been processed and the
monitoring targets(i.e. trails, roads, developments, etc) identified ia ttnages, these
features should be digitized in individual GIS lejeand their extents entered into a
baseline database (s&asdline Data Acquisition and Documentation) to document
spatial extent for future comparison.

2) Future Images

Future images from remote sensing sessions sheuddd to perform change detection.
These images will require the same type of radiomebrrection as the baseline image,
as well as multitemporal radiometric normalizatiddormalization procedures should be
accomplished using a histogram matching appro&tibsequently, coregistration of the
images will have to be performed to assure thatufea are in the exact location
necessary for change detection procedures. Framrcmatching is a good way to
reduce error associated with coregistration, amdilshbe incorporated in the acquisition
of multitemporal imaging.

3) Change Detection

These different images will be uploaded into chashegection software (ERDAS Imagine
for instance) and change detection processes wilided. The map will be areas of
change that have occurred over the three yearpegned. The majority of the change
that shows up will be due to seasonal variatioeasSnal variation will be represented by
patchy areas of change. However, change whicksec@ated with human disturbance
(i.e. grading of roads, new trails, developments) willrhere linear features and have
more “structure” (Se€igure 13).

Conclusion

Remote sensing provides the capacity to quantifycaralify changes over large areas of
land. Whether ADAR or satellite imagery, remotasseg can help deduce ground cover
change and accurately quantify those changes.thegourposes of the NIR property and
the terms of the easements, deducing these chagefy the first step in determining

" All features identified need to be ground truthedetermine their precise nature.
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compliance. Once these changes have been iddntiie findings must be entered into a
database that catalogues changes and keeps a tiuentdsal of the relative acreage

associated with the past and present take. Thabdse will be capable of telling the
land manager when the threshold for take has besmrhed or exceeded. With this type
of high resolution remote sensing, changes shoelcedsily quantifiable. However,

ground truthing analysis is necessary to deterrtiieevalidity of these remote sensing
images. Subsequent ground truthing analysis wlp bo determine the true nature of the
changes.

Ground Truthing

Ground Truthing

Ground truthing can be used as a tool to both aely assess, as well as verify the
spatial extent of features within landscapes tlatehinitially been detected through
remote sensing as having undergone land-use chamgeugh remotely sensed data,
given a fine enough spatial resolution, can proddeurate results when attempting to
guantify changes in land use due to a human retiigtdrbance, on-site data acquisition
is useful in determining the more qualitative asp@d a disturbed/developed site.

Remote sensing in compliance monitoring providestlie initial detection of land-use
change that has occurred across an easement gropethe case of monitoring the NIR
easement properties to determine whether the lanelow staying in compliance with
the terms of the easement agreement, the amouadtoafable land-use change and/or
habitat removal is relatively small in comparisanthe individual easement site (on
average < 2% of total easement acreage). To adstrandowners are adhering to the
defined amount of land-use change permitted in ébsement agreements, precise
measurements of the implemented change are neges€aice a change in land-use
cover is determined to have occurred, through th@parison of temporal remotely
sensed images of a particular location, it is tle of ground truthing to help verify the
of the extent of the disturbance and provide aitpisle assessment. Verification of
remotely detected changes can be accomplishedgihrield sampling using GPS units,
which can be used to verify measurements of theadgtent of a disturbance that had
previously been determined remotely. Ground tngthalso helps to decrease the
proportion of uncertainty generated as the distucba that are detected become smaller
and smaller. This is of concern when remotely sénsieasurements are unable to
precisely quantify small changes. Since the amainallowable development.é
habitat removal) or land-use change is small inpprioon to the size of the easement
itself, precision and verification in change detactis important. As a supplement to
mere visual and digital examination of remotely seeghimagery, ground truthing can
provide the interested party with a more comprelenslescription of a particular
location through the on-site examination and coispar of data acquired by remote
sensing. The observations detailed in monitorigground truthing should determine
whether the remotely detected land-use changesrredcias a result of natural or
anthropogenic causes. Ground truthing may alsealeinstances where a remotely
detected change is really just an artifact of eithata acquisition (e.g. shadows) or
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processing (e.g. misregistration). In certain sa$e additional data obtained can be
translated into markers used for later detectiosiwilar remotely sensed unidentifiable
images. Through a combination of image interpi@tagnd ground verification it is
possible to accurately quantify land-use changedetermine the cause of the change.

When verifying the information gathered from a réensensing session via ground
truthing, it is necessary to record the date, tmme location (enter proper mapping
coordinates into GPS unit or PDA) of site visitslamgn any log sheets made in the field.
Photo documentation is also useful when assessgitg dhat was determined to have
undergone change after the review of remotely semsages. In the case where the
initial detection results in a false positive, aael should still be kept. This may help in
future remote sensing sessions that reveal simé&ections of change. Imagery where
false positives are detected can be translatedhimarker for use in future differentiation
techniques to minimize the amount of ground trighimecessary. Records of all site
visits should be entered into a database immegliatiér a site visit and should be
reviewed prior to future visits of the same sitéAll detected changes should be
catalogued in a database that is capable of regpricumulative sum of all land use
changes relative to the baseline conditions.

Ground Assessment

Given a variable time frame for acquisition of reelp sensed data it is imperative to
find a means to detect and measure human relaséarlshnces that may occur between
remote sensing sessions or in areas across a dgpadadiere remote sensing is bline. (
shadows). For conservation easements, at a minisome aspect of monitoring should
be done annually (Lind, 1999). As a complementtaote sensing and ground truthing,
ground assessment can be used to further verifghehéhe landowner is in compliance
with the terms of the easement agreement duringgserhen the property is not being
monitored remotely. Monitoring via ground assessimén the context of change
detection, is a tool by which areas are visited iasgdected for alterations associated with
human related disturbances. Areas that are igeohtds having potentially undergone
change or have a greater potential for disturbgficigh priority” sites) due to site
attributes such as slope, proximity to an activegveled road, trail, etcetera, would
require more frequent and precise assessment. nGrassessment serves to fill the gap
in compliance monitoring protocols where the tineween subsequent remote sensing
sessions is such that areas identified to haveehidisturbance potentials need to be
inspected.

While ground assessment may be less efficient kel la more expensive monitoring
method in the detection of alterations/disturbartcea land cover compared to remote
sensing when monitoring large acreages, it is lisefits ability to precisely quantify
small/acute changes, provide exact geographicaligus of such changes that may be
qualified as inconclusive during remote sensingsis@s, and give qualitative
descriptions of sites visited. When using grousseasment to monitor large sites the
goal is not to identify every land-use change,eathis to provide a tool that can be used
to complement remote sensing and that can be eegloy the time between remote
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sensing sessions. To determine the cost effe@szef only monitoring a site via
ground assessment versus using remote sensingdyrdwuthing, the primary
considerations are the size of the property andcativeracy expected in the monitoring.
If a site is small and can be assessed on the drourtess than the cost of acquiring and
analyzing remotely sensed images, then ground sreses may be all that is required for
compliance monitoring. To estimate the cost olgbassessment, the personnel for the
job should know how many acres per hour they comlestigate, given the terrain
associated with the site. This information colndrt be entered into a worksheet, such as
the one provided in Appendix CCosting-out Ground Assessment Monitoring, and an
annual budget could be formulated (Land Trust famt& Barbara County, 2002).

Monitoring Planned Activity

Ground assessment is the primary monitoring teclentq be employed when a planned
disturbance activity is scheduled on an easemempepty. In the case where new
infrastructure is being developed in accordanceén \piermitted uses of the easement,
frequent visits to the development location, accammpd by inspection, should be
performed to ensure compliance and that the worfopeed does not extended beyond
the approved development footprint.

Monitoring High Priority Sites

Areas within an easement that are of special conmethe conservation entity can only
be appropriately monitored through repeated sg&svi Such areas may include, but are
not limited to, locations where the easement isa@att to another development or
populated area and trespassing is of concernjrexistructures and facilities, or areas of
rehabilitation/restoration/mitigation. Monitoriraf high priority sites should occur on an
annual basis. To assist in the prioritization difict sites should be monitored we have
developed a quantitative framework, termed the €ahiMatrix”’ (Seesection onThreat
Matrix, below).

Ground Assessment Personnel

Ground assessments can be performed by a widgwafigoersonnel. Depending on
which attributes of an easement agreement are lewuagtigated, personnel can range
from trained docents/volunteers to highly specalizcontracted field technicians. The
former is perhaps the most cost effective methaglragyg docents are capable of
detecting impacts, while the later is typically thest expensive. A simple costing
schedule can be determined once the hourly rabé(t)e selected monitor(s) is known
along with the time required to cover a set acrea@ppendix C: Costing-out Ground
Assessment Monitoring, provides accounting formulas for monitoring aitiés (Land
Trust for Santa Barbara County, 2002). A bendfiging trained docents/volunteers is
that they may offer the conservation entity locadwledge of a site and can perform the
assessments, or at the very least take note ofckdmges, while completing routine
volunteer duties. For example, while leading ahakdocent may notice an unauthorized
trail or an undocumented road widening and enter ghographical position of the
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disturbance into a GPS unit or on a map. Equigpetproperly trained in documenting
such disturbances, a docent may prove to be a-aalded member in a conservation
entity’'s compliance monitoring effort. Another lefih that may be provided by
volunteers is that the potential for them to becdiimdormed ambassadors” of the
conservation entity they are working with througkeit duties (Zeller, 1999). However,
most docents will typically only be able to providealitative assessments of easily
accessed areasq, roads and trails), thereby helping a conservatittityeto zero in on
specific locations within the easement in needudtihier examination. In the case of the
NIR easements, it is estimated that less than 10%raperty can be easily accessed
through the use of existing trails and roads, n@kirdifficult for monitoring targets to
be readily identifiable to docents. A specialsfield monitoring, on the other hand, can
consistently provide both qualitative and quantigat measurements of manmade
disturbances to a landscape, granted, at a higistit@ the conservation entity. Trained
staff may also be a monitoring option for a conagon entity, at a cost lower than an
outside contractor, though higher than a docetie fact that docents and staff tend to be
on a property more regularly and often re-visitcsfi@ sites lends to their effectiveness at
noticing changes or detecting violations more rigatian outside visitors to the property,
such as consultants. It is likely that a mixtufetr@ined volunteers, staff and the
contracting out of specialists will supply the cemnation entity with the most
comprehensive results. Depending upon managemefar@nces and available budget,
any of the aforementioned ground assessment mmgttechniques can be employed.
Table 5provides a theoretical example of monitoring tésged the personnel that could
be employed to effectively monitor them. The taddsumes that personnel will have a
wide range of abilities and training.

Table 5 Personnel Requirements for Effective Monitoring

Personnel to Perform Ground Assessment

Monitoring

Targets Docent* Staff Contracted Specialist

Residential and Other
buildings

X

Roads and Trails

Fences, gates and walls

Power lines, pipelines, wells
and tanks

O |0O|X

Fuel modification areas

Arterial highways

Grazing areas

Farm areas

Educational and recreational
areas

X |0|0|0

Mining and drilling areas

Exotic vegetation and animal 0
management

XXX XXX XX X | X[ X| X

Surrounding properties (@)

X = targets readily identifiable to chosen persomh@hg monitoring route

O = target may or may not be readily identifiabletmsen personnel along monitoring route
* The extent of property access docents have is uminout presumably they could effectively monitoe targets mentioned above.
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Documentation/Record keeping

It is essential that a standard set of guideliredotiowed when performing fieldwork
activities such as ground truthing or assessmenhhis will promote consistency in
reporting over the long term and may aid the cora@m entity should legal action ever
need to be taken against the landowner. Priorntp raonitoring, a review of past
monitoring reports and baseline data should beopadd. Familiarity with the easement
site adds to the monitor's effectiveness at detgctpreviously undocumented
disturbances. Appropriate record keeping shouttude the signing and dating of all
recorded data including photos and accurate gebgrdpcation description(s) of the
site(s) visited. Thorough documentation/record pkeg while conducting a ground
assessment will aid in future detection of distadza All data retrieved during a site
visit should be entered into the appropriate da@alfar ease of future reference. To
facilitate in the consistency of reporting a daearding form should be created that can
be used by all personnel when recording findinge @ata recording form could be either
electronic (e.g. available for entry on a persatath assistant) or hardcopy. For more
discussion on relevant technologies to assist iouracy and efficiency of data
acquisition and documentation read below.

Technology for Ground Truthing and Ground Assessment

To aid in more efficient and precise data gathewge performing ground truthing and
ground assessment tasks in the field, a numbeedtrenic/hi-tech devices are available
on the retail market. These devices, with proganing, could limit the amount of error
associated with the conventional method of manuabording, then transferring data
into a database by eliminating a step. The additiand likely higher quality data
recorded through improved technologies may alsaraidgitimizing work performed in
the case that information were to be legally cimgizl. The following overview of
current ground truthing and assessment supporhddmiies is limited to those tools
relevant for compliance monitoring.

GPS Units

One of the most useful tools used in field monitgriis the mobile GPS unit.
Conveniently available as handheld units, or langeits requiring a backpack, these
devices can be used to accurately map the positiddoundaries of a disturbance on an
easement property. GPS units can also be usedgdhme position of new photo stations
installed during ground monitoring activities. Taecuracy of the devices can range from
approximately five-meters to less than 0.5-meteifferential GPS (DGPS) units
provide the highest degree of relative accuracy ttuehe integration of a known
geographic position, which is equipped with a Gle€eiver, when acquiring satellite
signals. The absolute accuracy of GPS and DGPS isnabout the same. Absolute
accuracy refers to a positioning system’s abilityriap a point on earth without the use
of a known stationary point. Relative accuracereto a positioning system’s ability to
map a point relative to a stationary point equippatth a GPS receiver. Coordinates, or
waypoints, for observed features may be recordéderfield and easily downloaded into
mapping programs such as TOPO! or GIS. These GRBfpoints can be easily
referenced to remotely sensed images to detertmadcuracy of remotely sensed data.
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Personal Data Assistants (PDAS)

The personal data assistant, or “PDA,” is anotleeemt addition to the types of tools
used for recording data measurements taken ini¢td: f The PDA is a miniaturized
computer that serves the same purpose as recardorgnation longhand, only data is
entered electronically. The benefit of these dewviis that they increase the efficiency of
data compilation by eliminating the tedious taskrahsferring information gathered via
longhand in the field to a computer database. eatst the information can be readily
uploaded into a database, thus eliminating erroa$ often occur in the conventional
process. Current PDA technologies use a varieppefating systems. The most popular
operating systems currently installed in PDAs aaémPOS’ and Microsoft Pocket PC
2003°. Depending on the amount of data to be storedfalied memory of 32MB to
64MB is recommended. PDAs can be easily programmid low cost software
packages, such as Pendragon F8rrisat are geared for field work use. This patticu
application has a simple user-friendly interfacat tfacilitates data entry in the field
directly into existing network databases and redupetential error. Another PDA
software package designed specifically for sungyind logging field notes is PenMap
PenMajS combines an electronic field display, digital gatable, and mobile GIS
capabilities (can connect directly to GPS units @dompatible with ArcVie® and
ArcInfo®) into one PDA. Of the two software packages noewmti, PenMap and
Pendragon Forrfis both function to provide simple, seamless imgod export of data
to a personal computer. PDAs and accompanyingvaodt packages have a large price
range depending on the memory and functions deqgirext like home computing
systems). Knowing the approximate size of thelukeg@ to be stored in a PDA intended
for field use will aid in narrowing the range ofrapatible devices.

On-site Photo Documentation

A third technology that is a useful and powerfublton site monitoring is digital
photography or the development of permanent phatioes. Digital cameras are light,
inexpensive, hold more photos than a roll of cotiemal film, and can be easily
uploaded on a computer. When performing any an4sionitoring, a digital camera
should be a standard piece of field equipment.nddng a camera into the field and
establishing defined photo stations can help astablefinitive proof that a disturbance
or violation has occurred at a particular site.oddh often seen as providing simply a
qualitative view at a distinct point in time, photsonitoring can also be used as an
efficient means of collecting quantitative charast&es of a site. Incorporating a fixed
backdrop as a reference, temporally distinct photosbe taken at a site and differences
such as vegetation height and density can be nmezhsefative to past photos of that
same site (Van Horn & Van Horn, 1996). Once a sitetaining a representative view
has been chosen, the photo station location cantaged into a GPS unit and re-visited
on a regular basis to establish photo-documentatiba site. Currently, a set of
permanent photo stations have been establishé@ INIR easement properties to portray
a representative view of the overall site condgiee Appendices D - F Photo Station
Locations). However, it is anticipated that as réswelopment occurs in accordance
with allowable uses of the easement agreement,nthatphoto stations will need to be
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established. A database should be establishetbte the geographic position of and
each photograph taken at all currently existingtphstations, as well as any newly
established stations.

The aforementioned technologies represent the mirestate-of-the-art in equipment

currently used by individuals who engage in sitenittoing and assessment. Given the
continuing rapid increase in power and functiogaldf electronic devices, these

technologies should be re-assessed every 3-5 ydaiis. likely that once a particular

technology is chosen, a newer, updated versionheilintroduced is less than a year.
Prior to upgrading measurement equipment, congidarashould be given to the

consistency with which data can be collected in mamson to previous methods and
whether new devices are compatible with plannedwsoé for database entry.

Calibration may also be an important considerat&mnnewer electronics are likely more
accurately calibrated than similar devices from ffast. This may require some
modification to the parameters of the database dhé precision of which calculations

are made. Depending on the anticipated use obathe above mentioned technologies,
it is not necessary to invest in top of the lineipqment. For instance, if a PDA is to only
be used to collect field measurements and notaie stumerous other applications that
require large memory capacities, a lower end mowsl sufficiently suit the needs of the
monitoring entity.

Threat Matrix

Because of the difficulty in monitoring vast expas®f terrain by ground, it is important
to prioritize where to conduct ground-monitoringlsing the NIR easement lands’ as a
case study, a ground assessment protocol was gedelthe “Threat Matrix”) that
prioritizes areas that may pose a threat to theaxeation values of the NIR. The Threat
Matrix was created using Autocad (computer aidealvdrg program), ArcMap (GIS
mapping program), Microsoft Access (database pragrand Microsoft Excel (database
program).

The approach taken in developing the “Threat Mainxolved estimating the likelihood
of land-use change given the current conditionghef site. With information about
current site conditions and specific monitoringgtds identified in the easement
documents, a relative “threati’d potential to experience land-use change) datalsmse c
be compiled to determine sites with a greaterihikald of experiencing land-use change
due to current site conditions. By combining thelihood of experiencing different
types of land-use change at a particular site vanatl threat value score for that site can
be determined. In order to obtain a score, weighist be assigned to the particular
threat types associated with each condition to baitwored. Using the overall threat
value score as a prioritization tool, land managarsthen effectively focus their ground
monitoring efforts in those areas exhibiting thghieist overall threat value.

The first step in creating the Threat Matrix wagp#&vcel or grid the easement properties.

In Autocad, a polygoni . parcel or grid cell) can be drawn to a speciedle. Once a
polygon is drawn, the array function in AutoCad lvdtaw the same polygon for a
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specified number of columns and rows. Choosingsihe and shape of the polygons
depends on the size and possible geographicalraaristof the conservation easement
site. For the NIR, which totals approximately XQ%acres, five acre polygons (466 by
466 linear feet) were selected because this isideresl a feasible area to assess by
ground for the NIR. This resulted in a total 08328 five-acre sites over the easement
properties. After the grid was complete in Autqcd new CAD file was transformed
into a Geodatabase file using ArcToolbox. This sibpwed for the assigning of spatial
coordinates so the new polygon would overlay thR Basement area in ArcMap as a
new layer.

The second step in the development of the Thredtid\aas to export the grid layer,
each monitoring target and its related attribufermation from ArcMap and import it
into a single Microsoft Excel worksheet. Accorditg the easement documents, the
NIR’s monitoring targets include: residential anther buildings, roads and trails;
fences, gates and walls; electric power lines, lpips, wells and tanks; fuel
modification; arterial highways; grazing and farmeas; educational and recreational
areas; mining and drilling; and surrounding projesrt For convenience, the monitoring
targets “residential and other buildings” and “wedind tanks” were grouped together as
“development.” Table 6 indicates the data obtained to date for the NBecause not all
information on monitoring targets is in the MicréisAccess database, the table created
in Excel consisted of only roads, trails and depeaient. Lacking complete information
of existing site conditions, the following stepsaliss a simple example of how the
conceptual framework of the Threat Matrix works.ifds only roads, trails and
development as monitoring targets in the Threatridasites of highest priority for
ground assessment can be determined for the NI& ead properties. For the NIR’s
Threat Matrix output to be more accurate, everghtonsidered a monitoring target
should be mapped and recorded in the database.

Table 6 NIR’s Monitoring Targets and Number of RecordsBach Target

Condition ID Monitoring Target (Condition) # of Records under each Monitoring Target (Conujtio
1|Roads 23 roads
2Trails 12 trails
3Development (includes buildings, |18 small buildings; 4 tanks/towers; 1 windmill; értical

tanks/towers, vertical control station,|control station; 1 gate; 1 reservoir; 1 built upaar
gate, reservoir, built up area)

4Mining and drilling areas 18 mining/drilling areas
5|Electric power lines and waterlines 7 powerlinglsyéterlines
6|Fuel modification areas Need data
7|Arterial highways Need data
8Educational and recreational areas Need data
9Grazing areas Need data
10Farm areas Need data
11|Exotic vegetation and animal species Need data
12Surrounding properties Need data

The third step to the Threat Matrix was to add dditgonal column next to each
monitoring targeti(e. roads, trails and development) in the Excel tabldetermine the
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presence or absence of each target in a sitehemrtdlumns, a “1” was entered if the
monitoring target was present in a given site arf@”’avas entered if the monitoring
target was not present in a certain site.

The fourth step to the Threat Matrix was to assigthreat value to each of the 2,378
sites. That is, for each site, a land manager avoekd to estimate the likelihood of each
kind of land-use change, given the current conati@and then combine those likelihoods
to get an overall threat value score for the skbe type of land-use change, “j”, in a site
might be the potential threat of road widening,eaviroad, a new trail, development
expansion, new development, or trail widening. €kisting condition or conditions in a

site might be roads; trails; development; roads #&madls; roads and development;

development and trails; road, trails and develogmé@ime threat value at a given site “i"

was numerically expressed as:

TJ(I) =2 OijCk(i)

= threat of land-use change |, in site i
1 if j could be effected by k and 0 if j could rim effected by k
type of condition

= 1ifkis present in site i and O if k is not pressite i
(this can be obtained from step 2)

OxX -

Table 7 below shows types of land-use change, j, and vendtte condition, k, may be
affected by it. Note that the model is a rathditeary model, and as more information
on the relationships between conditions and paknand-use changes becomes
available, it can be refined.

Table 70 Type of Land Use Change and Condition Effecting It

Conditions (k)
Land-use change (j)] Road | Trail |Developmeng
Road widening (1) 1 0 o)
New road (2) il 0 0
Trail widening (3) D 1 0
New trail (4) 1 1 0 > =
Development
expansion (5) 0O O 1
New development
(6) 1 0 4 )
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Once a threat value was assigned for a given jtehe total threat value for site “i” was

numerically expressed as:

TV(i) = = wT;())
TV = total threat value of site i
W = the threat weight associated with land-use chayygejt 1= least threatening
! and 10= most threatening
Ty = threat of land-use change j, in site i

Threat weight “w’ was qualitatively determined on an arbitrary scaf 1 to 10, with 10
representing the highest threat potential and llavest. The weight of each land-use
change was based on three factors: 1) affect oflse change to conservation values of
the NIR, 2) relative importance of assessing aiqdar type of land-use change by
ground versus remote sensing, and 3) extent ofrtecylar type of land-use change in
comparison to the maximum allowable land-use chamitjgn the easement properties.
The weights assigned to each type of land-use eéhahguld be left to the discretion of
the land manager and changed in the future asaitditions dictate. Table 8 below
shows a sample of threat weights given to each-lsedchange, “j”, and whether the
condition, “k”, may be affected by it.

Table 8 Threat Weights Given to Each Land Use Change

Conditions (k)
Land-use change (j)] Threat weight (w)] Road| Trail | Development
Road widening (1) 5 1 0 0)
New road (2) 7 il 0 0
Trail widening (3) 4 D il 0
New trail (4) 6 | | D > =
Development
expansion (5) 5 0 0 1
New development
(6) 8 1 q 1~

Thus, for the above "Threats" and "Conditions," Tieeal Threat Value ("TV") for any
particular site in the easement was calculatedlémsnfs:
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Table 9 Total Threat Value Calculations

Condition (k) TVo =2 wTj
Roads only (W+ W + Wy + We) = 26
Trails only (W +wy) =10
Development only (w+ wg) =13
Roads and trails only (W W + W5 + 2wy + W) = 36
Roads and development only 1(WwWe + Wy + Ws + 2Wes) = 39
Development and trails only g Wy + W5 + Wg) = 23
Roads, trails and development gfWy + W, + ws + 2wy + Ws + 2w) = 49

The fifth and final step to the Threat Matrix wasgrioritize the areas in the NIR for
assessment, based upon the total threat valuese Wigesites with the largest total threat
value are considered as areas of highest priooitygfound assessment. ldeally, of the
2,378 five-acre sites included in the Threat Matamalysis of the NIR easement
properties, the land manager would want to focew thround assessment monitoring
efforts on the sites with the highest total threalue. When summing the total threat
value the land manager may come across parcelshéwat two or more of the same
condition. In this instance it is up to the lanc&mager to weight that occurrence
appropriately. It may not be the case that simplyltiplying by the a factor of
occurrences is representative of the true threattmdition(s) pose. Thus, an arbitrary
weighting may be appropriate for these instanc®sMap was used to provide a visual
representation of where these sites are loc&igdre 14.

Figure 14: Threat Matrix Results - Prioritization of Threats
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Other Tools for Compliance Monitoring (Stakeholder
Communication)

The compliance monitoring program described in tlisument has focused on detecting
change and potential violations of the easemenditions through remote sensing,
ground truthing and ground assessment. These dwetbaly detect violations of
easement conditions after they have occurred. htAlgh most property owners are
forthcoming with the easement holders in terms @Halding the conservation values,
sometimes circumstances change. For examplegkessay assume management of the
property, neighbors may trespass or participatprahibited uses, agreements may be
forgotten, and unexpected needs or events may ent@genzler, 1999).” Ideally, one
wants a monitoring program that deters in a codperananner violations before they
happen. For example, in the San Francisco Bay Anese are approximately 315
conservation easements totaling 85,000 acres m siZl% of those easements are
monitored and approximately 14% of those easemeni®©99 experienced violations
with the easement conditions (Guenzler, 1999). tdpawo violations were proliferation
of exotic species and construction of structuresthe average expense of the easement
grantee for resolving a violation was $2,500, altjto some cost upwards of $30,000
(Guenzler, 1999). Because violations can be caatly potentially detrimental to the
easement’s conservation values, proactive measomest be a component of a
compliance monitoring program. These proactive suess, which take the form of
active relationships between the conservation \ematitd the other stakeholders in the
property, are aimed to reduce the negative impllabiwest mistakes and understanding.

Relationship with the Property Owner

The first and most fundamental proactive measureampliance monitoring is to
establish a good rapport with the property own@rgood relationship makes it more
likely that the owner will comply with the easemeainditions. Before the easement is
acquired, it is important that the property own@rgntor) be made aware of what
potential monitoring and enforcement may be implete@ for the proposed easement
(Lind, 1999). For example, the NIR easement docusneontain the grant deed, which
describes therein procedures to follow when thent®rais not in compliance with the
terms of the easement agreement. After acquisitiois important for the Grantee to
hold regular meetings with the Grantor in orderréwiew technical aspects of the
easement. At that time, the Grantor should beepttesl with baseline information of the
easement, how the easement should be monitoredbyandhom. Monitoring forms,
photo documentation procedures and maps detailgtigrdance and/or change should be
compiled, maintained, and provided to the Graniidie Grantee should discuss when the
Grantor should expect to hear from them before a@ifter site visits and the Grantor
should be encouraged to accompany the easemermr larildmonitoring site inspections
(Land Trust Alliance, 2004).

For the NIR easement, the Grantor is the entitbethaintain, repair, replace, and use all

existing structures, roads, trails, fences, gamégstructure facilities, and fuel breaks on
the property. The Grantor is also allowed havecatlonal and recreational areas,

56



mining, grazing and Christmas tree/pumpkin farmess some of the NIR. Although the
NIR was acquired in 2002, the biological and coanqde monitoring programs for the
NIR will not take effect until 2005. Until then will be important for both entities to

have a clear baseline and monitoring program ineplaFor the NIR, it is recommended
that the Grantor and Grantee hold frequent meetpgyhaps quarterly, until the baseline
data and monitoring plan have been mutually agupes. Once the monitoring program
is in place, semi-annual meetings between bothesawould be appropriate to update
each another of the status of the NIR easemens.latidis also recommended that the
Grantor contact the Grantee prior to any schednlaithtenance activities to determine if
any impacts to the conservation values of the NI®uld/ result and whether any
mitigation measures are needed to minimize thenpiatampacts. This is also important
for allowing the Grantee the option of monitorimg activity.

Relationship with the Local Government

The second proactive measure is to establish a getadionship with the local
government. Exchanging planning, monitoring andnaggment information on a
regular basis will help build a strong relationshiptween the government and the
easement holder. An informed local government ccddlp prevent or spot potential
easement violations. For example, local ordinammdes require the property owner to
notify or obtain approval from the local jurisdati for certain permits, such as
construction of a road, fence or structure. If theal government is informed of the
easement restrictions, the government could prewgetivities that conflict with the
restrictions, inform the Grantee before the Graptobarks on such activities, or seek the
Grantee’s approval for the requested activity (Gleen 1999). The local government
could also notify the Grantee of potential off-s#tetivities that could negatively impact
the easement’s conservation values if it is nod at®nitored. For example, a new
housing development adjacent to a conservationmeagemay be problematic and the
concern of trespassing and unauthorized dumping beayore prevalent. An informed
local government can also include the easementasten planning. For example, the
local government can include the conservation eas&sron their maps and open space
plans to make it known the easement area is todsepred in perpetuity (Lind, 1999).

The NIR is located in the unincorporated lands leg County of Orange with the
exception of a small portion being located withie tity limits of Anaheim. The NIR is
surrounded by the City of Anaheim to the northy@it Orange to the west and south,
County of Orange to the south, and Cleveland Natidtorest, which is part of San
Bernardino County and Riverside County, to the.edst establish a good rapport with
the local government, it is recommended that then@e and Grantor provide at least the
Grant Deed and Easement Document Reports to thetgotiOrange, City of Anaheim
and City of Orange for conservation values, backgdy allowed uses and restrictions on
the easements. Because these documents are epgtbyl, a summary of the allowed
uses and restrictions are also recommended. Thetéx and Grantor should also
provide this information to other governmental ages that may have a stake in the
easement lands, such as the US Fish & Wildlife i8ey\California Department of Fish
and Game, U.S. Army Corps of Engineers, Caltrams,the Metropolitan Water District,
as well as, private entities that hold private ess#s over the easement lands like
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Pacific Bell Telephone, Southern California Edigompany and Orange Unified School
District. Because of a lot of the these stakehsldeve easements across the NIR, the
Grantee and Grantor should request the applicdblelsolders to be notified prior to
scheduled maintenance activities to determine yfiampacts to the conservation values
of the NIR would result and whether any mitigatoeasures are needed to minimize the
potential impacts. Table 10 below includes adistontact names and their applicable
departments and website address to obtain thentweneail and address information.

Table 10 Contact Information for NIR Stakeholders

Contact Name: Contact’s website:
County of Orange WWW.0cC.ca.gov
* Planning & Development
*  Public Works
* Harbors, Beaches and Parks Department
» Orange County Fire Authority
» Orange County Transportation Authority

City of Anaheim www.anaheim.net
e Community Development (Building and Planning
Departments)

*  Public Works
* Fire Department

City of Orange www.cityoforange.org
e Community Development (Building and Planning
Departments)
»  Public Works
US Fish & Wildlife Service http://carlsbad.fws.gov/
» Carlsbad Fish & Wildlife Office
California Department of Fish and Game www.dfg.ca.gov
» Region 6 Long Beach Office
U.S. Army Corps of Engineers www.spl.usace.army.mi
» Los Angeles District
Caltrans www.dot.ca.gov/dist12/
» District 12 — Orange County
Metropolitan Water District www.mwd.dst.ca.us
Pacific Bell Telephone www.sbc.com
Southern California Edison Company www.edisonx.com
Orange Unified School District www.orangeusd.k12.ca.us

The County’s Harbors, Beaches and Parks Departh@ntlready included the NIR on
the County’s open space plans. Grantee and Grahtaid also inquire from the County
of Orange, City of Anaheim and City of Orange abth& surrounding County/City
zoning and Comprehensive General Plan designatibtise surrounding properties to
have an idea of what could be developed on thaseepties that may pose a threat to the
conservation values of the NIR. The Grantee sheatify with the County’'s Assessor
Record Department that they are shown as a co-owoindre NIR. This is important
because any major project or development on anaceadj to the NIR would require
public noticing. This would allow the Grantee gperhaps the Grantor to voice any
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concerns about the project to the local governrdenng the discretionary development
review phase.

To date, there are two major projects proposedhnoitthe NIR and southwest of the
NIR. North of the NIR, a proposal has been suladitb the City of Anaheim to amend
the Mountain Park Specific Plan to include no comuiaé uses and to reduce the number
of homes proposed from 8,000 to 2,500. An Envirental Impact Report analyzing the
potential environmental impacts of this amendmentcurrently under way. It is
recommended for both the Grantee and Grantor tdacbrthe City of Anaheim’s
Planning Department (contact can be by phone, emnddtter) and request to be put on
the interested party list for the Mountain Park &fpe Plan Amendment project so they
can be notified of upcoming public hearings. Aisdhe City of Anaheim, the State of
California recently purchased the Cypress Speéifan area to be used for open space
and a wildlife corridor. Originally that area, whiis also located north of the NIR, was
slated for 1,500 homes and some commercial devedlapmThe City of Anaheim is
currently in the process of terminating that spegfan and redefining that area an open
space in the City’s General Plan.

Southwest of the NIR, The Irvine Company, who soathe Grantor for the NIR, has
submitted applications to the City of Orange fovelepment of Santiago Hills Phase Il
Planned Community (SHIIPC) and the new East Ordganed Community (EOCP).
Within the 6,821-acre project area, the proposegept includes maximum development
of 1,746 residential dwelling units within SHIIP@d 2,350 residential dwelling units
within EOPC. The proposed project also incorpaapproximately 5,172 acres of
permanent open space, neighborhood parks, a 20egpomal sports park, public trails, a
new fire station, and other amenities (www.cityafoge.org). The City of Orange is
currently evaluating the proposed project and Vol processing a General Plan
Amendment, Prezoning Application, Tentative Tracadd, and an Annexation. It is
recommended for the Grantee to contact the CityODodnge's Planning Department
(contact can be by phone, email or letter) andesgto be put on the interested party list
for the these projects so they can be notifiedpabming public hearings.

Relationship with the Local Community

The third proactive measure is to establish suppbthe community by involving and
educating them of the easement goals and valu€&mfunity involvement can be
particularly useful in solving problems or thre&tsthe property such as trespass by
vehicles, vandalism, or dumping (Land Trust Alliapn2004).” To date, the Grantee for
NIR offers a variety of opportunities for visitinge NIR through docent-led tours. These
include guided tours for hikers, bicyclists and esjuans, as well as programs for
children, birders, and artists. Besides docentdeds, the Grantee and Grantor also have
informed the community about NIR by sending Ora@geinty residents pamphlets and
brochures educating them about the NIR. The Geaatel Grantor also have on their
websites information about the NIR. Further comityuoutreach may be necessary once
the Grantee and Grantor finalize the NIR’s publecess plans, which include trail,
educational and recreational areas.
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Conclusion

As conservation easements continue to grow in popyland use, it is important that
easement holders and conservationists ensurehia@oials of easements continue to be
met. The various sizes and types of easements treid complex arrangements of
ownership, make it difficult to prescribe a singl®tocol that will ensure that all aspects
of the easement’s goals are being met. Using t¢hNrvine Ranch as a case study, a
hierarchichal framework was designed to monitor gilance with the terms of The
Nature Conservancy easement agreements for Freontl, Silmod, and Anaheim
easements. The compliance monitoring frameworlsistsof a procedural framework,
that clearly defines the goals of the easementeaggats; determines changes across the
easement; qualifies and quantifies those changespites and organizes relevant data;
and provides preemptive measures to deter futundations from occurring. The
following are the recommended monitoring procedfwegach attribute:

» Conservation Easement Documentation — defininggthads of the conservation
easement agreements

» Baseline Data Acquisition and Documentation — cdengind document the
initial condition of features which are relative the goals of the easement
agreements

» Data Management — organize easement features, asaline conditions, with
statistical properties in a relational database stwrage and analysis (MS
Access®)

» Remote Sensing — use multispectral and multitempamages to perform image
differentiation to detect areas of change acrossdasement (Utilizing high
resolution ADAR imagery)

 Ground Truthing — qualify and quantify remotely seth areas detected for
change

* Ground Assessment — monitor in between remote rsgrsassions those areas
flagged by the “threat matrix” model as having ghhpotential for change

* Other Tools — create robust lines of communicatmath stakeholders as a
preemptive measure to prevent violations

Although this framework focuses on compliance mammig over the NIR, aspects of the

framework could be applied to easements of varieiaes, as well as to issues of
biological monitoring.
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Key Recommendations

The previous sections outline a framework for a masimg program that assures that a
landowner is remaining in compliance with the terpfsan easement agreement.
Although this framework was based on a particulagion, NIR, the information
presented above can be translated into recommendathat are applicable across a
variety of conservation easements. Listed below key recommendations for
compliance monitoring of easement properties sjge@ir the NIR and the attributes
targeted for monitoring therein. More general raoeendations for other easement
properties can be deduced dependent on the sitkeoproperty and the monitoring
budget. If the cost of remote sensing on the regended timeline is greater than the
cost of detecting land-use change via ground asssgsannually, then it would be
prudent for a land manager to disregard the recardatens to conduct remote sensing
and the associated ground truthing aspects ofrdmaefvork and simply adhere to all
other recommendations.

Baseline Database

» Microsoft Access is the relational database reconu®é to fit the size, scope,
budget, needs, and abilities of TNC staff on thR Hasement.

* A baseline database should include all developroempliance related easement
attributes with statistical (quantative) propertiesThus the baseline would
document each element of infrastructure (buildingsads, etc.) and their
descriptive features (size, location, etc.)

Database Management
 Enter all data acquired from remote sensing, groassessment and ground
truthing (including null values)
» Develop standard queries for measuring changesendescriptive features of
compliance attributes (i.e. a change in the widta mad).
» Assign security settings and regularly back up datprevent corruption or loss
of information.

Remote Sensing

» ADAR is the recommended remote sensing applicatwith Digital Globe’s
Quickbird being the best alternative for monitgrentities with smaller budgets
than the NIR.

* Images (baseline and future) should be shot i theitispectral characteristics
using GPS triggers for greatest positional accuracy

* The timeline for remote sensing sessions shoukevbey three years.

» Basic difference imaging software should be usedldtect change and create
maps that locate those changes.

Ground Truthing

* Ground truthing should occur when a change is tietiethrough multitemporal
aerial images.
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Detected changes should be characterized, docudneme photographs and
mapped using a GPS unit.

A record of all false positives detected shouldkbpt so that if similar changes
are detected in the future via remote sensingexeate marker has already been
established.

Ground Assessment

Ground assessment should occur annually.

Use the “Threat Matrix” model to prioritize areasr fmonitoring via ground
assessment that are of high threat potential.

Use GPS units when monitoring via ground assessment allow
for accurate quantification of change and charasexll changes detected.

If change is detected, a new photo station shoailgelh up in these areas.
Monitoring techniques need to be adaptable so thifavhen new
unanticipated variables are encountered the mamgfocan be altered to
incorporate these variables into the protocol.

Other Tools for Compliance Monitoring

Grantor and Grantee should conduct quarterly mgetimtil the monitoring plan
has been agreed upon and semi-annual meetingsiftieere

Grantor should contact Grantee prior to scheduladned activities to determine
if any impacts to the conservation values of thR Miould result and whether any
mitigation measures are needed to minimize thenpatempacts.

Provide easement documents to the applicable sifilerls to educate them about
the conservation values, background, allowed usésrastrictions on the NIR
easements. Also, request to be notified from stalkers of any planned
activities to determine if any impacts to the comagon values of the NIR would
result and whether any mitigation measures areeateta minimize the potential
impacts.

Grantee and Grantor should inquire about the sadimg County/City Zoning
and General Plan designations to be informed ort whald be developed there
and whether any development projects are proposethase properties. If a
development is proposed that may impact the NIRBservation values, the
Grantee should notify the local government of tieeincerns during the project’s
development application and environmental reviegcpss.

Further community outreach may be necessary orneeGtlantee and Grantor
finalize the NIR’s public access plans, which imgutrail, educational and
recreational areas.
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Recommendations for each monitoring target of the NIR

Key Recommendation 1: Residences and Other Buildys

Applicable Sections:
Easement Document Section 3.1; Grant Deed — Sahddul?2 and 3

1.

2.

Monitoring Recommendations:

Document location of existing structures in liase database using GPS
coordinates.

Check existing structures for change or expansising multitemporal aerial
images i(.e. remote sensing). This is to be done about evamsetlyears. If
change is detected, then ground truth area documgetite site via photos and
measure change using a GPS unit. Enter site nezasuts into database to
analyze extent of change.

Examine remote sensing data for new or unaudrstructures. If change is
detected follow step 2.

In years where remote sensing does not occagngrassessment should occur
annually. Priority should be given to areas inthdaby the Threat Matrix model.
Grantor should contact Grantee prior to schetmaintenance activities.

Grantor should contact Grantee prior to envirental testing and remediation
work in and around the former commercial/industgabund lease site that is
located on the Anaheim easement.

Both grantor and grantee should contact the dpelitan Water District and
Orange County Fire Authority to request notificatiwhen the public agencies
decide to repair or replace any of the existinglipubfrastructure structures.

Key Recommendation 2: Roads and Trails

Applicable Sections: Easement Document Section 3.2; Grant Deed — Saheduk4
and 9; Resource Document IV.A.3 and 1V.D.1
Monitoring Recommendations:

1.

2.

Document location of existing roads and trailesupervised and limited access
trails) in baseline database using GPS coordinates.

Check existing roads and trails for change qraasgion using multitemporal
aerial images. This is to be done every three syeahen The Nature
Conservancy receives remotely sensed data. Ifgehandetected, then ground
truth area documenting the site via photos and uneaghange using a
differential GPS unit. Enter site measurements database to analyze extent of
change.

Examine remote sensing data for new or unawddnioads and trails. If change
is detected follow step 2.

In years where remote sensing does not occaungrassessment should occur
on an annual basis. Priority should be given easthat have more frequent use,
as indicated in the Threat Matrix.

Grantor shall review maintenance of existing ttinck trails with Grantee on an
annual basis.
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6. Grantor should contact Grantee prior to schetlaintenance activities.

7.

Request written confirmation yearly from MWD, E@nd OCFA that the roads
they are responsible for maintaining annually aiadp maintained or used.

Key Recommendation 3: Fences, Gates and Walls

Applicable Sections: Easement Document Section 3.3; Grant Deed — Saheldutl;
Resource Plan Section IV.E.
Monitoring Recommendations:

1.

2.

5.

Document location of existing fences, walls gatles in baseline database using
GPS coordinates.

Check existing fences, walls and gates for chamg expansion using
multitemporal aerial images. This is to be donergvhree years when The
Nature Conservancy receives remotely sensed datzhange is detected, then
ground truth area documenting the site via photus rmeasure change using a
differential GPS unit. Enter site measurements database to analyze extent of
change.

Examine remote sensing data for new or unawtédriences, walls and gates. If
change is detected follow step 2.

In years where remote sensing does not occaungrassessment should occur
on an annual basis. Priority should be given easthat have more frequent use,
as indicated in the Threat Matrix.

Grantor should contact Grantee prior to schetmaintenance activities.

Key Recommendation 4: Electric Power Lines, Pipales, Wells and Tanks

Applicable Sections: Easement Document Section 3.4; Grant Deed — Sahedu#3

and 9

Monitoring Recommendations:

1.

2.

Document location of existing “Infrastructurectifies” in baseline database
using GPS coordinates.

Check existing “Infrastructure Facilities” forhange or expansion using
multitemporal aerial images. This is to be donerguvhree years when The
Nature Conservancy receives remotely sensed datzhange is detected, then
ground truth area documenting the site via photus rmeasure change using a
differential GPS unit. Enter site measurements database to analyze extent of
change.

Examine remote sensing data for new or unauarilnfrastructure Facilities”.

If change is detected follow step 2.

In years where remote sensing does not occaungrassessment should occur
on an annual basis. Priority should be given easthat have more frequent use,
as indicated in the Threat Matrix.

Grantor should contact Grantee prior to schetmaintenance activities.

Require Grantor to provide Grantee with an ahreord of the “Infrastructure
Facilities,” their locations and quantify extentamfverage to ensure the allowable
Facilities Area has not been exceeded (i.e. InfuaBire Facilities cannot occupy
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more than 78 acres of the Fremont/Blind Easeme®ita@es of the Silmod
Easement and 30 acres of the Anaheim Easement).

7. Grantor and Grantee request to be notified f®dsD, PB, PT, SCE, MWD and
Municipal Water District of Orange County Facilgi€€orporation when and if
any work is ever proposed on those easements.

Key Recommendation 5: Fuel Modification

Applicable Sections: Easement Document Section 3.5; Grant Deed — Sahddutl?2;
Resource Plan IV.D.2
Monitoring Recommendations:

1. Refer to the Nature Reserve of Orange Countgstidal Suppression Plan for
the location of fire management activities, pokcand procedures.

2. Document location of existing fuel modificatiareas in baseline database using
GPS coordinates.

3. Check existing fuel modification areas for changsing multitemporal aerial
images. This is to be done every three years wien Nature Conservancy
receives remotely sensed data. If change is detethen ground truth area
documenting the site via photos and measure chasmg a differential GPS
unit. Enter site measurements into database fgz#nextent of change.

4. Examine remote sensing data for new fuel maatibm areas. If change is
detected follow step 2.

5. In years where remote sensing does not occouyngrassessment should occur
on an annual basis. Priority should be given easthat have more frequent use,
as indicated in the Threat Matrix.

6. The need to maintain existing fuel breaks sbhallreviewed by Grantee and
Grantor on an annual basis prior to implementation.

7. Grantor should contact Grantee prior to schetaintenance activities.

Key Recommendation 6: Arterial Highways

Applicable Sections: Easement Document Section 3.5; Grant Deed — Sahedut5;
Resource Plan
Monitoring:
1. Grantor and Grantee should contact Orange Couraysportation Authority
(OCTA) to be notified when highway construction lvaccur under the Master
Plan of Arterial Highways.
2. Grantor shall contact Grantee prior to scheda@atstruction of highway.

Key Recommendation 7: Grazing Areas

Applicable Sections (Note: only applies to FremontBlind and Silmod Easements):
Grant Deed — Schedule 4, #15, Resource Plan 5.4
Monitoring Recommendations:
1. Refer to the Grazing Management Plan preparedaiiweScape in 1996 for the
information and compliance on grazing managemehniviées, policies and
procedures.

65



Document location of existing grazing areas asdiine database using GPS
coordinates.

Check existing grazing areas for change or estparusing multiitemporal aerial
images. This is to be done every three years wien Nature Conservancy
receives remotely sensed data. If change is delethen ground truth area
documenting the site via photos and measure chasmg a differential GPS
unit. Enter site measurements into database fgz#nextent of change.

Ground assessment should occur on a monthlys bdetiveen the months of
November and June. Items to look from a biologemahpliance standpoint are
compacted soils, loss of topsoil, infestation obtexweeds, and degradation of
the natural habitats such as coastal sage scrubpamén areas.

Every June Grantee should conduct monitoring quoedntitatively measure
residual herbaceous dry matter (RDM) to determina it has not exceeded its
1,000 pound limit. Grantee shall report findingsrantor.

Key Recommendation 8: Farm areas

Applicable Sections (Note: only applies to Silmod &ement): Grant Deed — Schedule
4, #16; Resource Plan IV.G
Monitoring Recommendations:

1.

2.

Document location of existing farm areas in basedatabase using GPS
coordinates.

Check existing farm areas for change or expanaging multiitemporal aerial
images. This is to be done every three years wien Nature Conservancy
receives remotely sensed data. If change is delethen ground truth area
documenting the site via photos and measure chasmg a differential GPS
unit. Enter site measurements into database fgz#nextent of change.

Examine remote sensing data for new or unawddriarm areas. If change is
detected follow step 2.

In years where remote sensing does not occaungrassessment should occur
on an annual basis.

Grantee shall have approved the location orcation of the Farm and the size
and location of any improvements permitted withpees$ to any proposed sales
facility, any storage buildings, and any proposatting.

Key Recommendation 9: Educational and Recreationaghreas

Applicable Sections: Grant Deed — Schedule 4, #6; Resource Plan IV.ARa(fsilmod,
Fremont and Blind Easements)
Monitoring Recommendations:

1.

2.

Document location of existing educational andreational areas in baseline
database using GPS coordinates.

Check existing educational and recreationalsafeachange or expansion using
multitemporal aerial images. This is to be donerguwhree years when The
Nature Conservancy receives remotely sensed détehange is detected, then
ground truth area documenting the site via photuk measure change using a
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differential GPS unit. Enter site measurements ddtabase to analyze extent of
change.
Examine remote sensing data for new educatiandl recreational areas. If
change is detected follow step 2.
In years where remote sensing does not ocaaungrassessment should occur on
an annual basis. Recommended to give priorithéddllowing areas below:
a. Inspect Irvine Mesa area within the Silmod easw#rfor clearing activities
for parking and telescope viewing from the Orangei@y Astronomers
Club. Also look for unauthorized trails in thisear
b. Inspect helicopter landing areas in Black Stany©n, which is located in
the Silmod Easement, and in cleared area adjacehibkeview Road
(Fremont — Parcel 1).
c. Staging areas in Silmod easement.
Grantor shall post signs prohibiting motorizedreational vehicles in locations
where they are most likely to trespass. Otherssggrtaining to public areas shall
also be posted.

Key Recommendation 10: Mining and Drilling

Applicable Sections: Easement Document Report Section 5.4; Grant De®dhedule

4, #8

Monitoring Recommendations:

1.

2.

Document location of existing excavation/grapgs in baseline database using
GPS coordinates.

Check existing excavation/gravel pits for change expansion using
multitemporal aerial images. This is to be donerguvhree years when The
Nature Conservancy receives remotely sensed datzhange is detected, then
ground truth area documenting the site via photus rmeasure change using a
differential GPS unit. Enter site measurements database to analyze extent of
change.

Examine remote sensing data for new or unawddréxcavation/gravel pits. If
change is detected follow step 2.

In years where remote sensing does not occaungrassessment should occur
on an annual basis. Priority should be given easthat have more frequent use,
as indicated in the Threat Matrix.

Grantor should contact Grantee forty-five (45aysl prior to scheduled
maintenance activities.

Key Recommendation 11: Surrounding Property Concers

Applicable Sections (Anaheim Easement only):Easement Document Report Section
2.3 (refers to every easement); Grant Deed — Sthdd#15; Resource Plan 3.6
Monitoring Recommendations:

1.

Document adjacent properties for change in lasel etc. using multitemporal
aerial images. This is to be done every three syeahen The Nature
Conservancy receives remotely sensed data. Ifgeh@n detected, input into
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database to analyze change in land use over tideifaadjacent uses pose a
significant threat to easement lands.

In years where remote sensing does not occaungrassessment should occur
on an annual basis. Priority should be given teeeeent lands, which border

development. If change is detected follow step 1.

Grantor and Grantee request to be notified ftbenCounty of Orange, and the

Cities of Orange and Anaheim when and if any warlever proposed on the

adjacent properties.

Grantor shall notify Grantee when and if the rdoa requests an easement
boundary adjustment for the Anaheim easement.

The homeowner’s association adjacent to Anaheasement Parcel 3 shall

notify Grantor and Grantee prior to maintenancdaatiscaping and slopes in a
portion of Parcel 3.
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The Nature Conservancy

Attn: Legal Department
201 Mission Street, 4th Floor
San Francisco, CA 94105

Space above this line reserved for Recorder’s use

Grant Deed of Conservation Easement
(Irvine Ranch Land Reserve -- Fremont)

This Grant Deed of Conservation Easement (this “Deed”), dated for reference purposes
asof May 23 , 2002, is entered into by and between The Irvine Company, a
Delaware cofporation (“Grantor”), and The Nature Conservancy, a District of Columbia non-
profit corporation (“Grantee™), on the basis of the following facts and circumstances:

A Since 1894 Grantor has owned the vast landholdings in Orange County,
California, known as the “Irvine Ranch” (the “Irvine Ranch”). Grantor has designated
substantial portions of the Irvine Ranch for open space and conversation purposes, and Grantor
wishes to ensure that significant additional areas of the Irvine Ranch are used in perpetuity for
conservation purposes.

B. Grantor owns that portion of the Irvine Ranch more particularly described in
Schedule 1 attached hereto (the “Property”) and generally depicted on the map attached hereto
as Schedule 2.

C. The Property possesses significant natural, ecological, scenic, open space,
recreational and educational values for conservation purposes (collectively, the “Conservation
Values™), which are of importance to Grantor and Grantee, to the people of the County of
Orange, and to the people of the State of California.

D. More specifically, the natural and ecological Conservation Values which the
Property possesses include open space land, habitat, and habitat linkages essential to preserving
various natural communities, including coastal sage scrub, chaparral, rock outcrops, native
grasslands, oak woodlands, Tecate cypress forest, riparian forests, and aquatic communities.
Many sensitive, rare and endangered plant and animal species are¢ dependent on such natural
communities, including but not limited to chaparral beargrass, many-stemmed dudleya, Catalina
mariposa lily, Hunboldt lily, Tecate cypress, bigcone spruce, heart-leaved pitcher sage, mule
deer, mountain lion, bobcat, coyote, Mexican free-tailed bat, California mastiff bat, pallid bat,
San Diego mountain kingsnake, speckled rattlesnake, Bell’s sage sparrow, California



gnatcatcher, black-chinned sparrow and San Diego fairy shrimp. The protection of the Property
will also help support many non-listed species which are dependent on the water sources, nesting
habitat and food sources found on the Property; will enhance connectivity between other nearby
protected areas, parks, and/or watershed areas for wildlife; and will help ensure that this area and
its existing features will continue to be conserved for its natural habitat values.

E. In addition, preservation of the Conservation Values of the Property will produce
the significant public benefits of preserving open space against development pressure, providing
protection for scenic qualities unique to the area, providing public access and venues for
appropriate educational and recreational activities, and providing venues and targets for scientific
study.

F. Grantor, as the owner of the Property, owns the right to identify, preserve, protect,
and enhance the Conservation Values of the Property.

G. The State of California has recognized the public importance and validity of
conservation easements by enactment of Sections 815 et seq. of the California Civil Code.

H. Grantee is a non-profit corporation incorporated under the laws of the District of
Columbia and a tax-exempt public charity as described in Section 815.3 of the California Civil
Code and the Internal Revenue Code of 1986, as amended, (“IRC”) Sections 501(c)(3) and
509(a)(1); and a “qualified organization” within the meaning of that term in IRC Section 170(h),
qualified to acquire and hold conservation easements.

Now, therefore, in consideration of the foregoing recitals, the respective agreements of
the parties hereinafter set forth, and other good and valuable consideration, the receipt and
sufficiency of which are hereby acknowledged, and pursuant to Sections 815 et seg. of the
California Civil Code, the parties hereby agree as follows:

1. Grant and Acceptance of Easement. Grantor hereby grants in perpetuity to
Grantee, and to the successors and assigns of Grantee, and Grantee hereby accepts, a

conservation easement in gross on, over, and across the Property (the “Easement”), subject to
and in accordance with the terms and conditions of this Deed. It is the intent of Grantor and
Grantee, and it is the purpose of the Easement, that the Conservation Values of the Property be
preserved and protected in perpetuity (the “Easement Purposes™).

2. Easement Documentation Report. The parties acknowledge that certain natural,
ecological and other attributes of the Property particularly relevant to the Easement are further
documented in an inventory of such attributes, which is referred to hereinafter as the “Easement
Documentation Report.” Grantor and Grantee each have a copy of the Easement
Documentation Report, executed by both parties to acknowledge their approval and receipt of the
Easement Documentation Report. The parties agree that the Easement Documentation Report
contains an accurate representation of such natural, ecological and other attributes of the
Property at the time that this Deed is recorded, and is intended to serve as an objective, though
non-exclusive, information baseline for monitoring compliance with the terms of the Easement.
The foregoing notwithstanding, if a dispute arises with respect to the nature and extent of the
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physical or biological condition of the Property, the parties shall not be foreclosed from utilizing
any and all other relevant documents, surveys, or other evidence or information to assist in the
resolution of the dispute.

3. Rights Conveyed to Grantee. The affirmative rights conveyed to Grantee by
this Deed and pursuant to the Easement are as follows:

(a) The night to identify, preserve and protect in perpetuity the Conservation
Values of the Property as follows:

(i) The right to access and enter upon the Property at all reasonable times,
using any and all easements and rights of way appurtenant to the Property (if any), in order to
(A) inspect the Property, (B) exercise and enforce the rights which are granted to Grantee herein,
and (C) determine whether the activities conducted on the Property are in compliance with the
terms of this Deed; it being understood that such access and entry will be made in a manner that
will not interfere unreasonably with the permitted use(s) or enjoyment of the Property by
Grantor, its successors in interest, or any legally recognized occupant(s) or user(s) of the
Property;

(ii) Provided Grantee shall give Grantor at least thirty (30) days prior
written notice describing in reasonable detail the activity to be undertaken by Grantee under this
clause (ii), the right to conduct fish, wildlife, plant, and habitat studies on the Property, as well as
the right to conduct research and monitoring on the Property; it being understood and agreed that
(A) such studies, research and monitoring will be made in a manner that will not interfere
unreasonably with the permitted use(s) or enjoyment.of the Property by Grantor, its successors in
interest, or any legally recognized occupant(s) or user(s) of the Property and (B) Grantee shall
carry out such studies, research and monitoring in a manner which minimizes as much as
reasonably possible harm to the Conservation Values of the Property; and

(iii) The right to enjoin any activity on the Property or other use of the
Property which is inconsistent with the terms of this Deed, and to enforce the restoration of such
areas or features of the Property as may hereafter be damaged by Grantor by any such
inconsistent activity or use, all in accordance with the provisions of Paragraph 7 below.

(b) From and after the date that the Property (or portion thereof as applicable)
has been transferred by The Irvine Company, if Grantee reasonably believes at any time that
either inadequate provision has been made in the Resource Plan (defined in Paragraph 6 below)
for any specific activity listed on Schedule 3 attached hereto (a “Schedule 3 Activity”) or any
Schedule 3 Activity as provided for in the Resource Plan is not being carried out in accordance
with the Resource Plan, then Grantee shall have the right to carry out such Schedule 3 Activity
on the Property itself subject to the following conditions: (i) Grantee shall first give Grantor
notice of the proposed Schedule 3 Activity in the manner provided in Paragraph 8 below; (ii)
Grantee shall carry out such Schedule 3 Activity only if no timely and reasonable objection to
such Schedule 3 Activity has been made by Grantor pursuant to Paragraph 8; and (iii) Grantee
shall carry out such Schedule 3 Activity in a manner which minimizes as much as reasonably
possible harm to the Conservation Values of the Property.
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For purposes of this subparagraph 3(b), the transfer, whether in one
transaction or a series of transactions, of more than fifty percent (50%) of the ownership interests
in The Irvine Company (“Irvine”) shall be deemed a transfer of the Property, except that the
transfer of ownership interests to the following shall not be included in such calculation: (A) any
parent, subsidiary or affiliate of Irvine, (B) any individual, trust or other entity to which transfers
are made for estate planning purposes and for no consideration, or (C) any heir, devisee, assignee
or transferee receiving the interests upon death of the owner of such interests. As used above,
“parent” shall be any person or entity who or which holds, directly or indirectly, a majority of the
outstanding voting rights in or profit and loss interests in Irvine; a “subsidiary” shall be any
entity as to which Irvine holds, directly or indirectly, a majority of the outstanding voting rights
in or profit and loss interests; and an “affiliate” shall be any subsidiary of any parent of Irvine
and any spouse, sibling or first generational lineal descendent of any parent of Irvine.

4. Permitted Uses of the Property. Grantor shall be entitled to use the Property
for all purposes not inconsistent with the terms of this Deed. The uses of the Property set forth in
Schedule 4 attached hereto are permitted at the Property, subject to the limitations (if any) set
forth in such Schedule 4.

5 Prohibited Uses of the Property. Any activity on or use of the Property which
involves or permits the destruction of the Conservation Values of the Property is prohibited. The

activities and uses set forth in Schedule 4 attached hereto (subject to such restrictions as may be
set forth in such Schedule 4, including any restrictions as to time, manner or area within which
the activity is permitted) are deemed not to be destructive of the Conservation Values of the
Property. The uses of the Property set forth in Schedule 5 attached hereto are inconsistent with
the terms of this Deed and, therefore, prohibited at the Property except to the extent (if any)
permitted pursuant to the terms of Schedule 5.

6. Resource Plan.

(@) Certain specific uses and practices permitted upon the Property in
furtherance of the Easement Purposes are described in that certain Resource Plan for the Property
dated concurrent with the date of this Deed (the “Resource Plan™), which has been mutually
prepared and agreed upon by Grantor and Grantee. The Resource Plan may be updated in

“writing from time to time by mutual agreement of Grantor and Grantee in furtherance of the
Easement Purposes. It is the intent of the parties that the Resource Plan will demonstrate,
among other things, how substantial and regular use of the Property by the public is being
achieved, or will be achieved within a reasonable time of the execution of this Deed, through
recreational and educational uses permitted under the terms of this Deed. To be effective for
purposes of this Deed, any update, modification or addition to the Resource Plan (collectively, an
“amendment” to the Resource Plan) must be in writing and must be approved or deemed
approved by both Grantor and Grantee in accordance with the provisions of Paragraph 8 below.

(b) The intent of the parties is that, for those uses of the Property addressed by
the Resource Plan, the Resource Plan will determine the nature, extent and/or location of the
specified uses, and such uses shall only be carried out as provided in the Resource Plan. Apart
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from such determinations, which shall be consistent with the Easement Purposes, the right and
obligation to manage and operate the Property shall continue to rest entirely with Grantor, except
to the extent of Grantee’s explicit rights set forth in this Deed. Nothing in this Deed is intended
or shall be deemed to require Grantor to undertake any use or activity addressed or permitted
under the Resource Plan, provided that Grantor shall undertake sufficient recreational and
educational uses on the Property, as provided in the Resource Plan, to achieve substantial and
regular use of the Property by the general public.

(c) If at any time the Property is divided and portions of the Property are held by
different fee owners, then the Resource Plan as it exists at the time of such division of the
Property shall automatically become the Resource Plan for each of the separated portions of the
Property, to the extent applicable thereto, and shall thereafter be subject to amendment from time
to time as to each portion of the Property by mutual agreement of Grantee and the then-fee
owner of only such affected portion of the Property in furtherance of the Easement Purposes, as
provided in this Paragraph 6 above and in Paragraph 8 below.

7. Remedies for Violation.

(a) The following provisions shall be applicable to Grantee’s enforcement of the
Easement:

(i) Notice of Violation. If Grantee becomes aware that a violation of the
terms of this Deed by Grantor (a “Violation™) has occurred or is threatened to occur, Grantee
may give written notice to Grantor of the Violation (a “Violation Notice”).

(ii) Corrective Action. Upon receipt of a Violation Notice, Grantor shall
promptly commence, and thereafter diligently pursue to completion, corrective action sufficient
to cure the Violation and, where the Violation involves injury to the Property resulting from any
use or activity by or through Grantor in violation of the terms of this Deed, to restore the portion
of the Property so injured. Grantor shall be in default under this Deed (a “Grantor Default”) if
Grantor fails to so cure the Violation within ninety (90) days after the Violation Notice is
received; provided that, if more than ninety (90) days is reasonably required for the corrective
action, then, if Grantor promptly begins the corrective action within such ninety (90) day period,
no Grantor Default shall exist for so long thereafter as Grantor is diligently pursuing such cure to
completion.

(iif) Remedies. Grantee shall have all remedies available at law or in equity
to enforce the terms of this Deed. Without limiting the generality of the forgoing sentence, in the
event of a Grantor Default, Grantee shall have the right to: (A) seek a temporary or permanent
injunction with respect to any activity causing a Violation; (B) force the restoration of that
portion of the Property affected by the Violation to a condition similar or equivalent to the
condition that existed prior to the Violation, by restoring soils, replanting suitable native
vegetation, or taking such other action as Grantee reasonably deems necessary to achieve such
restoration; and (C) recover any additional damages arising from the Violation. The foregoing
remedies shall be cumulative and shall be in addition to all other remedies existing at law or in
equity with respect to a Violation.
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(iv) Emergency Enforcement. The foregoing provisions notwithstanding, if
Grantee reasonably determines that a Violation has occurred and circumstances require
immediate action to prevent, terminate, or mitigate significant damage to or the destruction of
any of the Conservation Values, or to prevent, terminate, or mitigate a significant violation of a
material term of this Deed, Grantee may give a Violation Notice to Grantor (which may,
however, be given orally in such cases, and then followed by written notice, if the emergency
circumstances warrant doing so) and, following receipt by Grantor of such Violation Notice,
Grantee may then pursue its remedies under this Deed without waiting for the period to cure the
Violation which is provided for above.

(b) Costs of Enforcement. In any action, suit or other proceeding undertaken to
enforce any right or obligation under this Deed, or to interpret any of the provisions of this Deed,
the prevailing party shall be entitled to recover from the non-prevailing party the costs and
expenses of such proceeding, including (but not limited to) the court costs and attorneys’ fees
and expenses incurred by the prevailing party (whether incurred at the trial, appellate, or
administrative level), in such amount as the court or administrative body may judge reasonable,
all of which may be incorporated into and be a part of any judgment or decision rendered in such
action, suit or other proceeding.

(c) No Waiver. Enforcement of the terms and provisions of this Deed shall be at
the discretion of each party hereto, and the failure of a party to discover a violation or breach of
the terms of this Deed or to take action under this Deed with respect to a given violation or
breach shall not be deemed or construed to be a waiver of the rights of such party under this
Deed in the event of any subsequent occurrence of that or any other violation or breach.

(d) Waiver of Jury Trial. Grantor and Grantee each acknowledges that it has had
the advice of counsel of its choice with respect to rights to trial by jury under the constitutions of
the United States and the State of California. Each party expressly and knowingly waives and
releases all such rights to trial by jury in any action, proceeding or counterclaim brought by
either party against the other on any matters arising out of or in any way connected with this
Deed, the Easement and/or the Property.

() Mediation. Except in cases where injunctive relief is being sought, or where
emergency action is authorized under the terms of this Deed, if a dispute arises from or relates to
the terms and provisions of this Deed, the Easement or any other matter referred to herein, which
cannot be settled by direct discussions or negotiation, Grantee and Grantor agree first to try in
good faith to settle the dispute by non-binding mediation administered by the American
Arbitration Association under its Commercial Mediation Rules, or by such other organization or
individual and under such rules as the parties may agree, before resorting to litigation or some
other dispute resolution procedure.

8. Approval Process. Whenever the agreement or consent of either Grantor or
Grantee to a proposed action or activity (a “Proposed Activity”) is required pursuant to this
Deed, including without limitation an amendment to the Resource Plan, the party seeking the
approval (the “Requesting Party™) shall give the other party (the “Notified Party”) a written
notice requesting approval and informing the Notified Party in reasonable detail of all material
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aspects of the Proposed Activity (collectively, a “Request Notice”), and the following provisions
shall then be applicable:

(a) The Notified Party shall have sixty (60) days after receipt of the Request
Notice (the “Sixty Day Period”) to respond in writing to the Requesting Party and in such
writing either disapprove the Proposed Activity giving specific reasons for its disapproval or
approve the Proposed Activity. The Notified Party may not unreasonably withhold its approval
to the Proposed Activity.

(b) If at any time during the Sixty Day Period the Notified Party reasonably
requests in writing to the Requesting Party additional specified information regarding the
Proposed Activity, the Requesting Party shall promptly provide such information to the Notified
Party.

(c) Ifthe Notified Party reasonably requires more than sixty (60) days to respond
to the Request Notice, the Notified Party may so notify the Requesting Party in writing during
the Sixty Day Period. Such notice must specify the Notified Party’s reasons for desiring the
extension and must set forth the date by which the Notified Party will respond, which date may
in no event exceed one hundred twenty (120) days after the original date of receipt of the
Request Notice. If the extension is requested within the time period and in the manner required
above, the response period within which the Notified Party must respond as set forth in
subparagraph 8(a) above shall be extended to that date so requested by the Notified Party.

(d) Any disapproval of a Proposed Activity must be based upon the Notified
Party’s reasonable opinion that the Proposed Activity is inconsistent with the terms of this Deed.
Any disapproval of an amendment to the Resource Plan may also be based upon the Notified
Party’s reasonable objection to the Proposed Activity based on furtherance of the Easement
Purposes. Any notice of disapproval of the Proposed Activity must specify (i) the manner in
which the Notified Party so believes that the Proposed Activity is inconsistent with the terms of
this Deed or, with respect to an amendment to the Resource Plan, is objectionable based on
furtherance of the Easement Purposes and (ii) where reasonably practical, the Notified Party’s
suggestions as to how the Proposed Activity could be modified to be approved by the Notified

Party.

(e) If the Notified Party provides the Requesting Party with a notice of
disapproval within the time period and in the manner required above, the Requesting Party shall
not, and shall not have the right to, commence or conduct the Proposed Activity. If the Notified
Party fails to provide the Requesting Party with a notice of disapproval within the time period
and in the manner required above, the Notified Party shall be deemed to have agreed upon or
consented to (as applicable) the Proposed Activity and shall have no further right to object to the
Proposed Activity as described in the Request Notice (as supplemented, if applicable).

£ The Requesting Party shall have the right to commence or conduct the
Proposed Activity only upon actual agreement or consent, or deemed agreement or consent as
provided above, of the Notified Party. No actual or deemed agreement or consent to, or failure
to object to, any Proposed Activity shall constitute agreement or consent to any material aspect
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of the Proposed Activity which was not disclosed in the Request Notice (including any
supplemental information, as noted above), or to any subsequent action or activity of the same or
any different nature, nor shall it alter any of the terms of this Deed.

(g)  With respect to any portion of the Property, if there is at any time more
than one entity or person holding undivided interests (or otherwise less than 100%) of the fee
title to that portion of the Property, then it shall be the responsibility of such multiple entities
and/or persons to come to an agreement among themselves as to the giving of, or response to, a
Request Notice under this Deed concerning that portion of the Property. Grantee shall be
entitled to rely on a Request Notice, or response thereto, given by any one of such entities or
persons holding the largest (or equally largest) interest in that portion of the Property, unless
Grantee shall have received written notice hereunder executed by such entities and/or persons
holding at least fifty one percent (51%) of the interests in that portion of the Property, appointing
one such owner as their agent for purposes of giving and responding to notices under this Deed,
in which event such appointed owner shall be the “Grantor” hereunder for such purposes and
Grantee shall not rely on the notice or response of any other. The entities and/or persons holding
at least fifty one percent (51%) of the interests in that portion of the Property shall be entitled to
change their appointed agent by notice to Grantee at any time, in the manner specified above,
whereupon the newly appointed owner shall thenceforth have such role on behalf of Grantor.

9. Notices. Except as otherwise provided in this Deed, any notice, demand, request,
consent, or approval of any kind that is required under the terms of this Deed (in each case, a
“Notice™) shall be subject to the following provisions:

(a) Each Notice shall be in writing and shall be served upon the party being
addressed at the most recent address(es) which the addressed party has provided for such
purposes under this Deed, by any of the following means: (i) by delivery in person; (ii) by
certified U.S. mail, return receipt requested, postage prepaid; or (iii) by Federal Express or other
reputable “overnight” delivery service, provided that next-business-day delivery is requested by
the sender.

(b) If delivered in person, a Notice will be deemed received immediately upon
delivery (or refusal of delivery or receipt). If sent by certified mail, a Notice will be deemed
received on the date of actual delivery (or refusal of delivery or receipt). If sent by Federal
Express or other reputable “overnight” delivery service, a Notice will be deemed received on the
date of actual delivery.

(c) By written Notice to all other parties in the aforesaid manner, any party may
from time to time designate a replacement for any address specified below for such party, and
the replacement address shall then be substituted for the one previously in effect, provided that in
no case shall any party subject to the terms of this Deed have a total number of addresses for
Notices to such party in excess of two.
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(d) The parties initially designate the following addresses to be used for Notices
sent to them:

If to Grantor: and to:

The Irvine Company The Irvine Company

Attn: TNC Conservation Easement Coordinator Attn: General Counsel

550 Newport Center Drive 550 Newport Center Drive
Newport Beach, CA 92660 Newport Beach, CA 92660
If to Grantee: and to:

The Nature Conservancy The Nature Conservancy
Attn: Irvine Ranch Land Reserve Project Director  Attn: Legal Department
1400 Quail Street, Suite 130 201 Mission Street, 4™ Floor
Newport Beach, CA 92660 San Francisco, CA 94105

10.  Responsibility for Operations. Grantor shall have and retain all responsibility
for, and shall bear all costs and liabilities of, the ownership of the Property, and compliance with
any statutes, laws, ordinances, rules, regulations, codes, orders, guidelines, or other restrictions,
or requirements applicable to the Property which have been enacted or otherwise promulgated by
any federal, state, county, municipal, or other govemmental or quasi-governmental agency,
board, bureau, commission, court, department, panel, or other official body (whether legislative,
administrative, or judicial), or by any competent official of any of the foregoing (in each case, an
“Applicable Law”), except as expressly stated otherwise in this Deed. Without placing any
limitation on the foregoing sentence, the parties agree as follows:

(a) Grantee shall have no duty or responsibility for (i) the operation or
maintenance of the Property except to the extent specifically undertaken by Grantee as permitted
under this Deed, (ii) the monitoring of any hazardous conditions thereon, or (iii) the protection of
Grantor, the public, or any other person or entity from any risks relating to conditions on the
Property, except to the extent that the risks involved are the result of the activities of Grantee on
the Property. Nothing in the foregoing, however, is intended or shall be deemed in any way to
overmride the provisions of subparagraph 11(b) below, and to that end, Grantee assumes all risk of
entry on the Property by Grantee or any of Grantee’s Parties (defined below).

(b) Grantor shall be solely responsible for any and all real property taxes and
assessments levied by competent authority on the Property.

(c) The terms of this Deed are not intended and shall not be deemed to require or
obligate Grantor, or impose on Grantor the responsibility, to prevent or stop the following, or
restore, correct or otherwise remediate any injury or damage caused by the following: (i) third
parties (excluding third parties who are agents or contractors acting for or under control of
Grantor and within the scope of their engagement with Grantor) using the Property in a manner
prohibited by the terms of this Deed, (ii) events beyond Grantor's control including, without
limitation, government action, fire, flood, storm and naturally occurring earth movement, or (iii)
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injury to or change in the Property resulting from prudent action taken by Grantor to prevent,
abate or mitigate significant injury to the Property resulting from or anticipated to result from
such third party prohibited uses or events beyond Grantor’s control. Notwithstanding anything
to the contrary in the foregoing sentence, if Grantee discovers any unauthorized use or activity
on the Property that is destructive of the Conservation Values of the Property, and Grantee gives
Grantor written notice thereof, Grantor shall use reasonable best efforts to stop or prevent any
such use of the Property; provided that in no event shall the foregoing require Grantor to pursue
litigation, undertake policing activities on the Property, or engage in any activity which would be
detrimental to the Conservation Values of the Property.

(d) Grantor shall be responsible for maintaining real and personal property
insurance related to the Property, except that Grantee shall be responsible for maintaining any
property insurance it desires on its own personal property which may be located (if permitted
hereunder) from time to time at the Property. Grantor shall also be responsible for maintaining
liability insurance with respect to its ownership and operation of the Property. Notwithstanding
anything to the contrary in the foregoing, (i) Grantee shall be responsible for maintaining
insurance with respect to any and all of Grantee’s activities on or relating to the Property, as well
as with respect to its obligations and liabilities under this Deed, including without limitation its
liabilities under subparagraph 11(b) below, and (ii) prior to any entry on the Property by Grantee
or anyone acting for or under authority of Grantee, Grantee shall obtain insurance with the
coverages, in the amounts, in the forms and otherwise all as reasonably required under Grantor’s
then current standard form entry permit. Grantee shall deliver to Grantor evidence of such
insurance within fifteen (15) days of Grantor’s reasonable request from time to time.

(¢) Grantor shall be solely responsible for obtaining any and all applicable
governmental permits and approvals for, and otherwise complying with all Applicable Laws
relating to, any activity or use of the Property by Grantor which is permitted by this Deed.
Grantee shall be solely responsible for obtaining any and all applicable governmental permits
and approvals for, and otherwise complying with all Applicable Laws relating to, any activity or
use of the Property by Grantee which is permitted by this Deed.

(f) Grantor shall keep Grantee’s interest in the Easement free of any liens caused
by Grantor or anyone acting for or under the authority of Grantor, including those arising out of
any work performed for, materials furnished to, or obligations incurred by Grantor. Likewise,
Grantee shall keep Grantor’s interest in the Property free of any liens caused by Grantee or
anyone acting for or under the authority of Grantee, including those arising out of any work
performed for, materials furnished to, or obligations incurred by Grantee.

(2) Except to the extent (if any) due to the acts or omissions of Grantee, or any
of Grantee’s Parties, Grantee shall have no responsibility whatsoever with respect to any of the
following which may be located at the Property at any time: wastes, materials, chemicals, or
other substances (whether in the form of liquids, solids, or gases, and whether or not airborne)
which are ignitable, reactive, corrosive, toxic, or radioactive, or which are deemed to be
pollutants, contaminants, or hazardous or toxic substances under or pursuant to any Applicable
Law, or which are to any extent regulated by, form the basis of liability under, or are otherwise
under the authority of any Applicable Law (in each case, a “Hazardous Material”), including
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(but not limited to) petroleum-based products and any material containing or producing any
polychlorinated biphenyl, dioxin, or asbestos, as well as any biocide, herbicide, insecticide, or
other agrichemical.

(h) Nothing in this Deed shall be construed to create in or give to Grantee:
(i) the obligations or liabilities of an “owner” or “operator” as those words are defined and used
in the Comprehensive Environmental Response, Compensation and Liability Act of 1980, as
amended (42 US Code Sections 9601 et seq.) or any other Applicable Law concerning
Hazardous Materials (in each case, a “Hazardous Materials Law”), including (but not limited
to) the Hazardous Materials Transportation Act (49 US Code Sections 6901 et seq.); the
Hazardous Waste Control Law (California Health & Safety Code Sections 25100 et seq.); the
Hazardous Substance Account Act (California Health & Safety Code Sections 25300 et seq.);
and any rule, regulation, or other promulgation adopted under any of the foregoing; (ii) the
obligations or liabilities of a person described in 42 USC §9607(a)(3); (iii) the obligations of a
responsible person under any applicable Hazardous Materials Law; (iv) any obligation, right or
permission to investigate, remove, remediate, abate, or otherwise clean up any Hazardous
Materials located at or associated with the Property; or (v) control over Grantor’s ability to
investigate, remove, remediate, abate, or otherwise clean up any Hazardous Materials located at
or associated with the Property in compliance with any Hazardous Materials Law.

11. Indemnification.

(a) Indemnification by Grantor. Grantor hereby agrees to indemmify, hold
harmless and defend Grantee, each of the officers, directors, employees, agents, invitees, and
contractors of Grantee, and each of the heirs, successors, and assigns of such parties
(collectively, “Grantee’s Parties”), from and against any and all of the following: claims, costs,
liabilities, penalties, damages, or expenses of any kind or nature whatsoever, to any person or
property, and whether based on negligence, strict liability or other claim (including, but not
limited to, court costs and reasonable attorneys’ fees and expenses, whether incurred at the trial,
appellate, or administrative level, or in connection with any required arbitration) (collectively,
“Claims”) which any of Grantee’s Parties may suffer or incur, or to which any of Grantee’s
Parties may be subjected, to the extent such Claims are the result of or arise out of (i) any breach
or violation of the terms of this Deed or the Easement by Grantor, or by anyone acting for or
under the authority of Grantor, (ii) any other activity of Grantor or any of Grantor’s Parties
(defined below) on, at, or with respect to the Property, or (iii) the gross negligence or willful
misconduct of Grantor or any of Grantor’s Parties on, at or with respect to the Property.

(b) Indemnification by Grantee. Grantee agrees to indemnify, hold harmless and
defend Grantor, each of Grantor’s divisions, subsidiaries and affiliated entities, and each of their
shareholders, officers, directors, trustees, employees, agents, invitees, and contractors, and each
of the heirs, successors, and assigns of such parties (collectively, “Grantor’s Parties”), from
and against any and all Claims, which any of Grantor’s Parties may suffer or incur, or to which
any of Grantor’s Parties may be subjected, to the extent such Claims are the result of or arise out
of (i) any breach or violation of the terms of this Deed or the Easement by Grantee, or by anyone
acting for or under the authority of Grantee, (ii) any entry, act, omission, or other activity upon
the Property or in accessing the Property by Grantee or any of Grantee’s Parties, or (iii) the gross
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negligence or willful misconduct of Grantee or any of Grantee’s Parties on, at or with respect to
the Property.

(c) General. The term “Grantor’s Parties” as used in subparagraph 11(a) above
does not include, and shall not be interpreted to include, Grantee or any of Grantee’s Parties,
notwithstanding (i) that Grantee may be deemed to be Grantor’s invitee to the Property or (ii)
anything else to the contrary in this Deed. The foregoing indemnities and obligations to hold
harmless and defend are intended to apply with respect to all Claims incurred directly by the
indemnified party or parties, or their property, as well as by third parties or the indemnifying
party. The foregoing obligation to defend Grantee and Grantee’s Parties shall mean the
obligation to defend with counsel reasonably approved in writing by Grantee. Likewise, the
foregoing obligation to defend Grantor and Grantor’s Parties shall mean the obligation to defend
with counsel reasonably approved in writing by Grantor. Neither payment nor a finding of
liability or of an obligation to defend shall be a condition precedent to the enforcement of any
indemnity or duty to defend provision herein.

12.  Subsequent Liens on Property. No provision of this Deed is to be construed as
impairing the ability of Grantor to use the Property as collateral for any loan, provided that any
lien created thereby shall be subordinate to the terms of this Deed and the Easement.

13.  Effect of Easement. The parties acknowledge that the Easement is an easement
in gross, and that, pursuant to the terms of Sections 815 et seg. of the California Civil Code:
(a) the Property is declared to be open and natural land, and may not be converted or directed to
any uses other than as permitted under this Deed and the Easement; (b) the Easement shall run
with and burden the title to the Property in perpetuity, and shall bind all persons having or
acquiring any right, title or interest in the Property (during their ownership of such interest), for
the benefit of Grantee and the successors and permitted assigns of Grantee; and (c) the Easement
shall confine the use of the Property to such activities as are not inconsistent with the terms of
this Deed.

14.  Subsequent Transfers by Grantor. Grantor shall notify Grantee, in advance of
the transfer, of any deed, lease or other legal instrument by which Grantor hereafter conveys or
otherwise transfers fee simple title to the Property, or any leasehold, possessory or other interest
in the Property. Grantor shall use its best efforts to provide a true and complete copy of this
Deed, as recorded, to each transferee of any interest in the Property. No failure by Grantor to
give such notice or provide such copies shall, however, affect to any extent the enforceability of
the Easement or any of the terms of this Deed.

15.  Additional Instruments. Grantee is authorized to record or file from time to
time any and all notices or instruments which may be appropriate to ensuring the perpetual
enforceability of this Deed and the Easement, including (but not limited to) re-recording this
Deed, or a copy thereof, for such purpose, and Grantor agrees to execute, acknowledge, and/or
deliver (as applicable) any and all such notices or instruments upon reasonable request from
Grantee to do so.
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16. Interpretation. It is the intent of this Deed and the Easement to further the
Easement Purposes, and Grantor and Grantee therefore acknowledge and agree as follows
concerning the interpretation of this Deed and the terms of the Easement:

(a) The provisions of this Deed shall be construed liberally, in order to effectuate
the Easement Purposes, while allowing Grantor to use and enjoy the Property to the extent that
such use and enjoyment is not inconsistent with the terms of this Deed (including the activities
expressly permitted in Schedule 4 to this Deed). Liberal construction is expressly required for
purposes of effectuating the Easement in perpetuity, notwithstanding economic or other hardship
or any change in circumstances of any kind. If any provision in this Deed is found to be
ambiguous, an interpretation consistent with the Easement Purposes that would render the
provision valid shall be favored over any interpretation that would render it invalid.

(b) If any provision of this Deed, or the application thereof to any person(s) or
circumstance(s), shall to any extent be held to be invalid, illegal, or unenforceable in any respect
by any court of competent jurisdiction: (i) neither the remainder of this Deed, nor the application
of such provision to any person(s) or circumstance(s), other than those as to whom or which it is
held to be invalid or unenforceable, shall be affected thereby; (ii) this Deed shall be construed as
though such invalid, illegal or unenforceable provision had never been contained in this Deed;
and (iii) every provision of this Deed shall be valid and enforceable to the fullest extent
permitted by the Applicable Laws. If any provision is so stricken from this Deed, the parties agree
to negotiate in good faith any modifications that may be required to effectuate the intent of this
Deed and the Easement.

(c) The parties acknowledge that each party and its counsel have reviewed,
revised (where it was deemed appropriate), and approved this Deed, and that no rule of
construction that ambiguities are to be resolved against the drafting party shall be employed in
the interpretation of this Deed.

(d) In the event of any conflict between the provisions of this Deed and the
provisions of any use or zoning restrictions of the State of California, the County of Orange, or
any other governmental entity with jurisdiction over the Property, the most restrictive provision
shall apply.

(¢) The terms of this Deed are intended by the parties hereto as a final
expression of their agreement with respect to the subject matter hereof, and may not be
contradicted by evidence of any prior or contemporaneous agreement. The parties further intend
that this Deed constitute the complete and exclusive statement of its terms, and that no extrinsic
evidence of any kind which contradicts the terms of this Deed may be introduced in any
proceedings (judicial or otherwise) involving this Deed, except for evidence of a subsequent
written amendment to this Deed. This Deed may not be modified, amended or otherwise
changed in any manner, except by a written amendment executed by all of the parties hereto, or
their successors in interest.
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(f) In this Deed, personal pronouns shall be construed as though of the gender
and number required by the context, the singular including the plural, the plural including the
singular, and each gender including other genders, all as may be required by the context.
Wherever in this Deed the term “and/or” is used, it shall mean: “one or the other, both, any one
or more, or all” of the things, events, persons or parties in connection with which the term is
used. Wherever in this Deed the term “including,” “such as” or “for example” is used, or a term
with similar definition is used, it shall include “without limitation” whether or not such term is
also stated, it being the intent that such terms are not intended to be limiting. The headings of
the various paragraphs of this Deed are intended solely for reference purposes, and are not
intended for any purpose whatsoever to modify, explain, or place any construction on any of the
provisions of this Deed. This Deed shall be governed by, construed in accordance with, and
interpreted under, the internal law of the State of California.

(g) Any and all recitals in this Deed are agreed by the parties to be accurate and
shall constitute an integral part of this Deed, and this Deed shall be construed in light of those
recitals. Any and all exhibits, schedules, and addenda attached to and referred to in this Deed are
hereby incorporated into this Deed as fully as if set out in their entirety herein.

(h) No remedy or election given by any provision in this Deed shall be deemed
exclusive unless so indicated, and each such remedy or election shall, wherever possible, be
cumulative with all other remedies at law or in equity. Grantor and Grantee hereby waive with
respect to this Deed and the Easement any defense of laches, estoppel, prescription, or changed
circumstances. Without placing any limitation on the foregoing provisions, Grantor and Grantee
agree that no statute of limitations shall start to run and no estoppel or similar defense shall arise
against any action brought to enforce or interpret this Easement, unless and until the party
against whom such defense shall be used is actually or reasonably should have been aware of a
violation or is aware of a dispute regarding the interpretation of the provisions of the Easement,
and Grantor and Grantee hereby waive any right to assert any defense contrary to the provisions
of this subparagraph.

(i) The terms “Grantor” and “Grantee,” wherever used in this Deed, and any
pronouns used in place thereof, shall mean and include, respectively: (i) the named Grantor and
the personal representatives and assigns of such named Grantor as the owner of the relevant
portion of the Property, and all other successors of such Grantor, as their interests may appear;
and (ii) the named Grantee and the personal representatives and assigns of such named Grantee
as the holder of the Easement with respect to the relevant portion of the Property, and all other
successors of such Grantee, as their interests may appear.

()) Each of the persons or entities making up Grantor or Grantee shall be jointly
and severally liable for the obligations of such party under this Deed and with respect to the
Easement.

(k) The parties may execute this Deed in two or more counterparts, all of the
signature and acknowledgment pages of which shall then be combined with one of the executed

counterparts by the party who will be recording the document, and the combined document shall
then be recorded as the one original.
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(I) If circumstances arise under which an amendment to this Deed and the
Easement would be appropriate, Grantor and Grantee may jointly amend this Deed and the
Easement; provided that no amendment shall be allowed that will affect the qualification of the
Easement or the status of Grantee under any Applicable Law, including Sections 815 et. seg. of
the California Civil Code, or IRC Section 170(h), and any amendment shall be consistent with
the Easement Purposes. Any such amendment shall be in writing, shall refer to this Easement by
reference to its recordation data, and shall be recorded in the Official Records of Orange County,
California.

(m) No person or entity other than Grantor and Grantee, and their respective
successors and assigns, shall be deemed to be a beneficiary hereof, and nothing in this Deed,
either express or implied, is intended to confer upon any person or entity, other than Grantor and
Grantee and their respective successors and assigns, any rights, remedies, obligations or
liabilities under or by reason of this Deed.

17.  Estoppel Certificates. Upon request by Grantor from time to time, which shall
not be made more often than twice per calendar year, Grantee shall, in each case no later than
thirty (30) days after receipt of Grantor’s request therefor, execute and deliver to Grantor an
estoppel certificate or similar document which: (i) certifies that, to the best knowledge of
Grantee at the time of the execution of such certificate, Grantor is in compliance with the
obligations of Grantor contained in this Deed, and (ii) otherwise evidences the status of the
Easement, as reasonably requested by Grantor.

18.  Valuation. Grantor and Grantee agree that the Easement gives rise to a property
right, immediately vested in Grantee upon recordation of this Deed. For purposes of this Deed,
the parties stipulate that the fair market value of such property right (i.e. of the Easement) shall
be calculated as follows:

(a) The fair market value of the Easement on the date of recordation of this Deed
(the “Original Easement Value”) is equal to: (1)the fair market value of the Property,
unencumbered by the Easement (the “Original Property Value”), less (2) the fair market value
of the Property as encumbered by the Easement. The values at the time of this grant are those
values used to calculate the deduction for federal income tax purposes allowable by reason of
this grant, pursuant to IRC Section 170(h) and applicable Treasury regulations.

(b) The fair market value of the Easement on any future date shall be determined
by: (1) taking the fair market value of the Property on that future date, as if it were not
encumbered by the Easement; (2) deducting from that amount any increase over the Original
Property Value which is attributable to improvements to the Property made by Grantor after the
date of recordation of this Deed, and then (3) multiplying the result by a fraction: (i) the
numerator of which is the Original Easement Value, and (ii) the denominator of which is the
Original Property Value. For purposes of this Deed, such fraction shall remain constant.

19.  Condemnation. If all or part of the Property is taken by the exercise of the
power of eminent domain by public, corporate, or other authority so as to abrogate the
restrictions imposed by this Deed, Grantor and Grantee shall cooperate in appropriate action(s) at
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the time of such taking to recover the full value of the taking and all incidental or direct damages
resulting from the taking, it being expressly agreed that the Easement constitutes a compensable
property right, and the proceeds shall be divided consistent with the provisions of this Deed,
based on the respective values of the interests of Grantor and Grantee, calculated in accordance
with the valuation provisions set out above in Paragraph 18. Each party shall be responsible for
its own expenses incurred in connection with such actions.

20.  Assignment. Grantee shall have the right to transfer or assign in whole, but not
in part, all of its rights under the Easement to any governmental or non-governmental entity
which is qualified under the IRC and applicable California law to hold conservation easements
and which agrees to enforce the terms of this Deed and which is a “qualified organization”,
within the meaning of IRC Section 170(h)(3), organized or operated primarily or substantially
for one or more of the conservation purposes specified in IRC Section 170(h)(4)(A), provided
that Grantee first obtains Grantor’s consent to such assignment and such assignee, in accordance
with the provisions of Paragraph 8 above.

21.  Judicial Extinguishment. The Easement may not be extinguished, unless a later
unexpected change in the conditions surrounding the Property makes impossible or impractical
its continued use for any of the Easement Purposes, and in any such event extinguishment may
only be accomplished by appropriate judicial proceedings. No such extinguishment shall affect,
however, the value of Grantee’s interest in the Property, and if the Property, or any interest
therein, is sold, exchanged, or taken by the power of eminent domain after such extinguishment,
Grantee will be entitled to receive its pro-rata share (calculated in accordance with the valuation
provisions set out above in Paragraph 18) of the proceeds of such sale, exchange, or taking, but
shall apply such proceeds in a mammer consistent with the Easement Purposes, or for the
protection of a “relatively natural habitat of fish, wildlife, or plants or similar ecosystems,”
within the meaning of IRC Section 170(h)(4)(A)(ii).

22.  Access Across Adjoining Property. Reasonable access to a portion of the

Property currently does not exist from a public road, but is instead available across an adjoining
part of the Irvine Ranch still owned by Grantor. Grantor agrees that, until and unless reasonable
access to such portion of the Property directly from a public road is created, (a) reasonable
access to such portion of the Property for Grantee shall be provided by Grantor, and (b) prior to
conveying title to property with the result of cutting off Grantee’s access to such portion of the
Property, Grantor will ensure reasonable access to such portion of the Property for Grantee
through one or more appropriate recorded easement(s) or other document(s) providing access
rights running with the land.
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In witness whereof, Grantor and Grantee have executed this Deed, effective as of the date
first above written.

Grantor: Grantee:
The Irvine Company, The Nature Conservancy,
a Delaware corporation a District of Columbia non-profit corporation
By: By:
Monica Florian Graham Chisolm
Group Senior Vice President Vice President
By: By:
Daniel C. Hedigan Kevin Jewell
Senior Vice President Assistant Secretary
General Counsel
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State of )

County of )

On before me, "

a Notary Public, personally appeared
personally known to me or proved to me, on the basis of satisfactory evidence, to be thc
person(s) whose name(s) is/are subscribed to the within instrument and acknowledged to me that
he/she/they executed the same in his/her/their authorized capacity(ies), and that by his/her/their
signature(s) on the instrument the person(s), or the entity upon behalf of which the person(s)
acted, executed the instrument.

WITNESS my hand and official seal.
Notary Public
State of California
County of Orange
On before me, .

a Notary Public, personally appeared MONICA FLORIAN and DANIEL C. HEDIGAN,
personally known to me or proved to me, on the basis of satisfactory evidence, to be the
person(s) whose name(s) is/are subscribed to the within instrument and acknowledged to me that
he/she/they executed the same in his/her/their authorized capacity(ies), and that by his/her/their
signature(s) on the instrument the person(s), or the entity upon behalf of which the person(s)
acted, executed the instrument.

WITNESS my hand and official seal.

Notary Public
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Schedule 3

Schedule 3

Specific Rights of Grantee

Subject to and only in accordance with the terms of subparagraph 3(b) of the main body
of this Deed, Grantee shall have the following rights with respect to the Property:

(@  Grantee shall have the right to plant, maintain, and/or remove native vegetation on

the Property.
(b)  Grantee shall have the right to control or eradicate feral and non-native animals.

(c) Grantee shall have the right to erect, maintain, and/or remove fencing on or
around the Property for conservation purposes, including (but not limited to) the right to erect
fencing around or along the banks of creeks, rivers, ponds, and other bodies of water on the

Property.

(d)  Grantee shall have the right to control or eliminate noxious weeds and non-native
plant species from the Property, except that notwithstanding anything to the contrary in
subparagraph 3(b) of the main body of this Deed, any use of controlled burning, pesticides,
herbicides or other biocides shall be done only if and to the extent permitted in the Resource
Plan.
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Schedule 4

Schedule 4
Permitted Uses

The following are set forth both to list specific uses at the Property which are not
inconsistent with the terms of this Deed and, therefore, are permitted under this Deed (subject to
such restrictions as may be set forth in this Schedule 4 with respect to a given use, including any
restrictions as to time, manner or area within which the use is permitted), and to provide
guidance in determining whether other activities are not inconsistent with the terms of this Deed.

1. Fences. Grantor shall be entitled to maintain, repair and (where necessary)
replace all existing fences on the Property. Grantor shall maintain, repair and (where necessary)
replace all existing perimeter fences. New fences may be erected by Grantor at the perimeter of
the Property and otherwise only as provided in the Resource Plan. All new fences erected by
Grantor shall also be maintained, repaired and (where necessary) replaced by Grantor.

2. Existing Structures and Improvements. Grantor shall be entitled to maintain,
repair, replace and use all existing structures and improvements on the Property; provided that no
such structure or improvement shall be materially expanded in size, nor shall the use of such
structure or improvement be materially changed, except as provided in the Resource Plan.

3. Additional Facilities and Activities. Grantor shall be entitled to construct,
develop, improve, undertake, maintain, repair, replace and use on, under and/or across the
Property utility facilities and lines, water drainage and treatment facilities, water tanks, access
roads, slope stabilization and other grading activities, and any other improvements and activities
(collectively, “Infrastructure Facilities), as needed or desired to support development of other
portions of the Irvine Ranch, subject to the following provisions:

(a) Grantor shall use its reasonable best efforts to ensure that such Infrastructure
Facilities are undertaken in such a manner as will minimize as much as reasonably possible the
impact on the Conservation Values of the Property.

(b) The Infrastructure Facilities permitted under this Paragraph, and their
installation, use, maintenance, repair and replacement, shall not affect, in the aggregate, more
than 78 acres of the total original area of the Property plus any additional area used for one
electrical transmission facility as permitted in subparagraph 3(h) below (collectively, the
“Allowable Facilities Area”). It is intended and understood that such single electrical
transmission facility shall be in addition to and not subject to said stated acreage cap.

(¢) Notwithstanding any other provision of this Deed to the contrary, either
before or after the time that any Infrastructure Facilities permitted under this Paragraph are
commenced or completed, Grantor shall have the right to transfer to any appropriate agency,
entity or individual fee title, easement, license and/or other possessory interest to the Allowable
Facilities Area related to such Infrastructure Facilities, in the form or manner required by the
recipient (including without limitation with title acceptable to the recipient), and without
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compensation to Grantor or Grantee and without requiring the recipient to resort to its powers of
eminent domain (if any) or other similar legal process in such endeavor. Grantee shall cooperate
with Grantor, as reasonably requested and at no out-of-pocket cost to Grantee, to ensure Grantor
may exercise said right to transfer the Allowable Facilities Area. To that end, if requested,
Grantee shall execute and record an amendment to this Deed releasing the Allowable Facilities
Area from this Deed, provided that Grantee shall be entitled to require that any such release from
this Deed explicitly confirm the provisions of subparagraph 3(f) below with respect to the
released Allowable Facilities Area. In transferring title to the Allowable Facilities Area as
permitted in this Paragraph 3, subject to acceptance by the recipient, Grantor shall use its
reasonable best efforts to restrict use of the Allowable Facilities Area to the applicable
Infrastructure Facilities in a recorded document encumbering the Allowable Facilities Area.

(d) Prior to submitting an application for a permit for the Infrastructure Facilities
(or if no permit whatsoever is required for the Infrastructure Facilities, then prior to
commencement of construction of the Infrastructure Facilities), Grantor shall consult with
Grantee concerning its plans for the Infrastructure Facilities. Grantor shall also provide copies of
(or allow Grantee to review) any and all applications for permits filed by Grantor for the
Infrastructure Facilities. Nothing herein is intended or shall be deemed to require Grantee’s
consent or approval to any Infrastructure Facilities.

(e) It is expressly understood and agreed that the Infrastructure Facilities
permitted under this Paragraph 3 are in addition to any other improvements or activities
permitted under this Schedule 4. For example, but without limiting the foregoing sentence, the
MPAH Roads permitted under Paragraph 5 below in this Schedule 4 are in addition to the
Infrastructure Facilities permitted under this Paragraph 3.

(§ For all purposes, in deriving the fair market value of the Property as
encumbered by the Easement (e.g., in deriving the Original Easement Value under Paragraph
18 of the main body of this Deed), Grantor shall be deemed to have retained the total value of all
Allowable Facilities Areas permitted to be used for Infrastructure Facilities under this Paragraph
3, along with any and all potential uses or activities thereon, without regard to the terms of this
Easement or the restrictions imposed by this Deed, and without regard to whether or not the total
Allowable Facilities Areas will actually be so used.

(g) If at any time fee title to all or less than all of the Property is conveyed
(which shall be subject to any applicable provisions of this Deed governing such conveyance) by
The Irvine Company to a third party (in each case, a “Transferred Parcel”), the rights provided
Grantor in this Paragraph 3 shall cease as to the transferee of such Transferred Parcel unless and
until The Irvine Company assigns to such transferee the rights set forth in this Paragraph 3, either
concurrently with conveyance of the Transferred Parcel or at anytime thereafter; in either case,
as evidenced by written notice from The Irvine Company to Grantee and, to the extent practical,
by a recorded assignment document executed by The Irvine Company specifically referencing
this Paragraph 3 (general references to appurtenances or rights related to the acquired land will
not suffice). Both such notice to Grantee and any such recorded assignment shall specifically
reference the amount of acreage which may thereafter be used in the Transferred Parcel for
Infrastructure Facilities, which amount together with all other acreages previously used for
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Infrastructure Facilities or assigned to other Transferred Parcels may not exceed the maximum
amount permitted as set forth above in subparagraph 3(b). All rights under this Paragraph 3 not
so assigned by The Irvine Company shall be retained by The Irvine Company and may be used
by The Irvine Company with respect to any portion of the Property whether or not owned by The
Irvine Company. In no event shall any division of the Property between multiple owners, or any
other event or circumstance (e.g. a release of this Deed as to an Allowable Facilities Area),
create or allow any increase in the maximum Allowable Facilities Area as set forth above in
subparagraph 3(b). As used in this subparagraph, the term “The Irvine Company” shall mean
and refer to The Irvine Company, a Delaware corporation, its successors and any person or entity
to whom The Irvine Company assigns its rights under this Paragraph 3. Any merger of The
Irvine Company with or into another entity or any acquisition or transfer of all or a portion of the
stock, equity or other ownership interests of The Irvine Company will not be deemed a transfer
of the Property triggering the applicability of this subparagraph 3(g).

(h) As noted in subparagraph 3(b) above, the Allowable Facilities Area also
includes, in addition to the number of acres indicated in that subparagraph, that amount of
acreage necessary solely for electrical transmission facilities and supporting structures running
from the east/west strip of land owned as of the date of this Deed by Southern California Edison
which bifurcates the Property to the developments in and around the Irvine Lake area.

4. Roads and Trails. Grantor shall be entitled to maintain, repair, replace and use all
existing roads and trails located on the Property, provided that no such road or trail shall be
materially expanded in size, nor shall the use of such road or trail be materially changed, except
as provided in the Resource Plan. The construction, maintenance, repair, replacement and use of
new roads and trails shall be permissible only as explicitly permitted pursuant to any other
Paragraph in this Schedule 4 (and then subject to any restrictions set forth in such other
Paragraph, including any restrictions as to the area within which the road or trail is permitted) or
as provided in the Resource Plan.

5. Specific New Roads. A depiction of the existing Orange County Transportation
Authority (OCTA) Master Plan of Arterial Highways effective as of December 11, 2000 (the
“MPAH”) is included in the Easement Documentation Report. Grantor shall be entitled to
cooperate with the appropriate federal, state, and local authorities with respect to, and undertake
in all respects, the development, construction, improvement, maintenance, repair, replacement,
relocation and use of all roads as shown and described on such existing MPAH, together with all
utilities and other facilities ordinarily constructed or installed within or adjacent to such roads,
and all improvements related thereto (collectively, the “MPAH Roads”) in the relevant area (the
“Allowable MPAH Area”), subject to the following conditions:

(a) If and to the extent Grantor is undertaking the development of any MPAH
Road, Grantor shall use its reasonable best efforts to ensure that such MPAH Road is undertaken
in such a manner as will minimize as much as reasonably possible the impact on the
Conservation Values of the Property, including (but not limited to) the incorporation into the
design and construction of such MPAH Road of wildlife underpasses, where appropriate
pursuant to any existing completed wildlife movement studies for the Property previously funded
by Grantor. Grantee understands and acknowledges that Grantor may not be the party
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undertaking development of each MPAH Road. In those instances where Grantor is nonetheless
participating in the development of the MPAH Road, Grantor shall use its reasonable best efforts
to provide the party undertaking the MPAH Road with the awareness of the desirability of
considering the incorporation into the design and construction of such roads of wildlife
underpasses and to deliver to such party copies of any existing completed wildlife movement
studies for the Property previously funded by Grantor.

(b) Notwithstanding any other provision of this Deed to the contrary, either
before or after the time that any MPAH Road permitted under this Paragraph is commenced or
completed, Grantor shall have the right to transfer to any appropriate agency, entity or individual
fee title, easement, license and/or other possessory interest to the Allowable MPAH Area related
to such MPAH Road, in the form or manner required by the recipient (including without
limitation with title acceptable to the recipient), and without compensation to Grantor or Grantee
and without requiring the recipient to resort to its powers of eminent domain (if any) or other
similar legal process in such endeavor. Grantee shall cooperate with Grantor, as reasonably
requested and at no out-of-pocket cost to Grantee, to ensure Grantor may exercise said right to
transfer the Allowable MPAH Area. To that end, if requested, Grantee shall execute and record
an amendment to this Deed releasing the Allowable MPAH Area from this Deed, provided that
Grantee shall be entitled to require that any such release from this Deed explicitly confirm the
provisions of subparagraph 5(d) below with respect to the released Allowable MPAH Area. In
transferring title to the Allowable MPAH Area as permitted in this Paragraph 5, subject to
acceptance by the recipient, Grantor shall use its reasonable best efforts to restrict use of the
Allowable MPAH Area to the applicable MPAH Road in a recorded document encumbering the
Allowable MPAH Area.

(c) Again assuming Grantor is the party seeking a permit for the MPAH Road,
prior to submitting an application for that permit, Grantor shall provide copies of (or allow
Grantee to review) any and all applications for permits filed by Grantor for such MPAH Road.
Nothing herein is intended or shall be deemed to require Grantee’s consent or approval to any
MPAH Road.

(d) For all purposes, in deriving the fair market value of the Property as
encumbered by the Easement (e.g., in deriving the Original Easement Value under Paragraph
18 of the main body of this Deed), Grantor shall be deemed to have retained the total value of all
Allowable MPAH Areas permitted to be used for MPAH Roads under this Paragraph 5, along
with any and all potential uses or activities thereon, without regard to the terms of this Easement
or the restrictions imposed by this Deed, and without regard to whether or not the total
Allowable MPAH Areas will actually be so used.

6. Educational and Recreational Uses. Grantor shall be entitled to use and develop
the Property to provide for recreational and educational use of the Property by the general public;
provided, however, that all recreational and educational uses of the Property and the facilities
therefor shall be planned mutually by Grantor and Grantee pursuant to, and shall only be
installed as provided in the Resource Plan, taking into account (a) the desire of the parties to
provide substantial and regular use of the Property by the public through recreational and
educational uses as permitted under this Deed, (b) the recreational and educational uses and
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facilities provided on other portions of the Irvine Ranch, and (c) the need to preserve and protect
the other Conservation Values of the Property. Without meaning to address all possible uses or
facilities in advance, and on the understanding that not all uses or activities will be appropriate in
all locations, the parties anticipate that trails for hiking, cycling and equestrian, picnicking and
picnic areas, viewpoints and overlooks, staging areas, access roads, and similar recreational
and/or educational uses or activities will be appropriate on the Property, but that motorized
recreation, paved or landscaped playing fields or areas and similar recreational uses or activities
will not be appropriate on the Property.

0 Environmental Enhancement Activities. Grantor and Grantee shall determine in
the Resource Plan any portions of the Property that are appropriate for environmental
enhancement (restoration of habitat), and what sort of enhancement activities are appropriate and
will not adversely affect the ecological values of the Property. Once those determinations have
been made, Grantor may carry out the approved enhancement activities from time to time, at any
time thereafter, as provided in the Resource Plan.

8. Mining and Drilling. Grantor shall have the right to enter the subsurface of the
Property for the extraction or removal of oil, gas, hydrocarbon substances, minerals, and/or any
other material or resources (collectively for this Paragraph 8, “minerals”) below the surface of
the Property, subject to the following provisions:

(a) Grantor shall have the right to drill, tunnel or mine, in compliance with all
Applicable Laws, from the surface of lands other than the Property, in, into, and through that
portion of the subsurface of the Property lying below a depth of five hundred feet (500°)
measured vertically from the surface thereof, for the purposes of exploring for, extracting, and/or
removing minerals.

(b) In exercising its rights under this Paragraph 8, Grantor shall conduct its
activities such that the impact on the Property is limited and localized and is not irremediably
destructive of the Conservation Values of the Property.

(c) Grantor shall not enter into any lease for the purposes of exploring for,
extracting, or removing any minerals from the Property unless such lease specifically refers to
this Deed and binds the lessee to comply with all of the relevant terms hereof.

(d) In exercising its rights under this Paragraph 8, Grantor shall not (i) pollute
the surface water of the Property, (ii) pollute the subsurface water of the Property in a2 manner
that materially, adversely affects the Conservation Values of the Property, or (iii) interfere with
the surface or subsurface water of the Property in a manner that materially, adversely affects the
Conservation Values of the Property.

(e) Grantor shall give Grantee written notice at least forty-five (45) days prior to
commencement of any such operations affecting the Property by Grantor or by anyone acting for
or by authority of Grantor, describing the proposed location and nature of such operations.
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9. Existing Easements. The continued use of existing easements and other
possessory rights of record granted prior to the Easement is permitted, including without
limitation such rights of record, if any, to construct, maintain, replace and use new roads or trails.

10.  Vegetation and Animal Management. Grantor shall be entitled to remove or
control invasive, non-native plant species. Grantor shall also be entitled to remove or control
feral and/or non-native animal species. Grantor shall be entitled to control problem animals (a)
as provided in the Resource Plan or (b) in emergencies where an animal poses an imminent
danger to human safety, but only in compliance with all Applicable Laws and using selective
control techniques which are designed to be limited in their effectiveness to the specific animal
which has been clearly identified as dangerous to human safety.

11.  Signage. Grantor shall be entitled to place the following types of signs on the
Property: (a) a sign or signs reasonably necessary for the identification of the Property or to
advertise its lease or sale; (b) a sign or signs related to the open space, conservation and public
access uses of the Property; (c) a sign or signs reasonably necessary to mark the boundary of the
Property or to prevent trespass; and (d) a sign or signs along the perimeter of the Property
reasonably necessary to provide directional or interpretive information.

12.  Fuel Modification. Grantor shall bé entitled to undertake those activities
necessary to prevent the risk of wildfire as and when required by Applicable Law or as provided
in the Resource Plan.

13. Drainage. Rainfall runoff, stormwater, urban runoff, sheet flow, receiving waters,
dry weather flow, and other waters presently drain or travel within one portion of the Property to,
over, onto and/or across other portions of the Property, as well as from other lands to, over, onto
and/or across the Property. Portions of these waters percolate, infiltrate and otherwise are
absorbed into the ground at the Property. These waters contain, and in the future will contain,
water quality constituents typically associated with such flows. Grantor and Grantee
acknowledge that such drainage and flows will occur in the future and that current drainage and
hydrologic conditions will change in the future, for example as other lands are developed and/or
for flood control purposes. Grantor retains and shall be entitled to use all drainage and flood
control rights, subject to all Applicable Laws, to drain and/or route waters within and to the
Property or to otherwise allow waters to reach the Property, whether in a manner similar to
current conditions or in any other lawful manner; provided that nothing in this Paragraph 13 shall
authorize the construction of any structures or facilities of any kind on the Property.

14.  Enforcement of Right to Quiet Enjoyment. Grantor shall be entitled to prohibit

entry upon the Property by unauthorized persons.

15.  Grazing. For so long as The Irvine Company is the owner of any portion of the
Property and there has been no deemed transfer of such portion of the Property (as provided in
subparagraph 3(b) of the main body of this Deed), Grantor shall be entitled to use such portion of
the Property for cattle grazing if and to the extent provided in the Resource Plan, and then only
in compliance with the following:
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(a) Grazing may only take place seasonally, between the months of November
and June.

(b) All grazing activities shall be consistent with a written grazing management
plan developed and revised annually as part of the Resource Plan.

(c) Salt licks and artificial watering sources for cattle shall not be located within
1000 feet of any water source, and shall be located where there is ample grazing material.

(d) No grazing shall be allowed in any pasture which leaves in that pasture, at
the conclusion of grazing within any grazing year, an average of pounds per acre of residual
herbaceous dry matter (“RDM™) which is less than 1,000. Grantee may conduct monitoring and
quantitatively measure RDM in order to determine compliance with the RDM standards
established above. Areas which, if left ungrazed, would not in any case provide at least the
minimum target RDM due to rockiness, soil quality, or other natural cause, shall not be
considered, and no pasture made up largely of such areas shall be grazed.
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Schedule 5

Schedule 5
Inconsistent Uses

The following are set forth both to list specific uses at the Property which are inconsistent
with the terms of this Deed and, therefore, are prohibited under this Deed (except to the extent
permitted as may be set forth in this Schedule 5 with respect to a given use), and to provide
guidance in determining whether other activities are inconsistent with the terms of this Deed.
The following activities are inconsistent with the terms of this Deed and prohibited at the
Property, in each case: (a) except as required to carry out, or as a normal or reasonable part of, an
activity permitted under a specific Paragraph of Schedule 3 or Schedule 4 to this Deed, subject
in each case to any and all restrictions set forth in such Paragraph, including any restrictions as to
the time, manner or area within which the activity is permitted; and (b) except as required to be
undertaken under any Applicable Law.

1. Improvements. There shall be no construction or placement of any structures or
improvements on the Property, including (but not limited to) residential, industrial, office, or
other buildings, underground or aboveground tanks, billboards, signs, advertising facilities, street
lights, utility structures or lines, or sewer systems or lines.

2. Use or Transfer of Development Rights. All development rights that are now or
hereafter allocated to, implied, reserved, or inherent in or to the Property are terminated and

extinguished, and may not be used on or transferred to any portion of the Property as it now or
hereafter may be bounded or described, or to any other property (whether adjacent or otherwise).

3. Granting of Partial Interests or Subdivision. Except to the extent otherwise
permitted in Paragraph 3 or Paragraph 5 of Schedule 4, there shall be no legal or de facto sale or
gift of less than the whole of the Property, nor any division, subdivision, or partitioning of the
Property, without the prior written consent of Grantee, which shall not be withheld unreasonably,
subject to the following provisions:

(a) Ownership of the Property may be held in the form of undivided interests as
tenants in common, whether by choice or by operation of law, without any need to obtain
Grantee’s consent thereto, but no owner of an undivided interest in the Property shall have the
right of exclusive occupancy or exclusive use of any separate portion of the Property, or any
right to have the Property partitioned in kind, whether pursuant to California Code of Civil
Procedure Sections 872.210 et seq. or otherwise.

(b) There shall be no granting of any leases, easements, licenses, or other rights
to use the Property without the prior written consent of Grantee, except that Grantee’s consent
shall not be required for: (i) temporary or term rights to access and use the Property to provide
services or carry out activities permitted at the Property, including (but not limited to) the
construction, development, use, maintenance, repair, replacement, and improvement of roads,
improvements and/or facilities which are permitted either in the Resource Plan or under any of
the provisions of Schedule 4; (ii) any such conveyance permitted in Scheduled; or (iii)
conservation or environmental enhancement easements which are subordinate to this Easement.
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(c) Fee title to less than the whole of the Property may be conveyed by Grantor
to any public agency, without any need to obtain Grantee’s consent thereto, but Grantor agrees to
use its reasonable best efforts, in consultation with Grantee, to ensure that logical boundaries are
used in such subdivision. As part of such a division of the Property, Grantor may also convey
(again, without any need to obtain Grantee’s consent to such transfer, but in consultation with
Grantee with respect to the boundaries, in advance of the decision) less than the whole of the
Property to one or more public agencies, and convey the entire remainder of the Property to one
(but no more than one) non-profit entity which: (i) is organized as a corporation, limited liability
company, partnership or other entity excluding an unincorporated association; (ii)is a tax-
cxempt public charity described in Section 815.3 of the California Civil Code and
IRC Section 501(c)(3), organized to protect and conserve natural areas and ecologically
significant land for scientific, ecological, scenic, charitable, recreational, and educational
purposes; and (iii) has sufficient experience or expertise (or the resources to engage such
experience and expertise), and sufficient resources, to hold the remainder in compliance with the
Easement Purposes.

(d) In those remaining cases where Grantee’s consent to conveyance of less than
the whole of the Property, or subdivision of the Property, is required (e.g. conveyance to two or
more owners which are not public agencies), Grantee may withhold its consent to any such
conveyance or subdivision only if: (i) Grantee has reasonable grounds to doubt the ability of a
proposed owner to hold its portion of the Property in compliance with the Easement Purposes;
(i) in Grantee’s reasonable opinion, the administrative burden to Grantee in enforcing the
Easement thereafter would be increased to an unacceptable degree due to the increase in the
number of multiple owners; or (iii) in Grantee’s reasonable opinion, the boundaries of such
subdivision are not logical for purposes of preserving the Conservation Values of the Property.

4, Vehicles. There shall be no use of any motorized vehicles off of designated
roadways on the Property except (a) vehicles used in carrying out the Easement Purposes (but
not including any motorized off-road recreational use) or (b) as provided in the Resource Plan;
and then in those uses permitted under clauses (a) and (b) of this Paragraph 4, the Conservation
Values of the Property shall be protected as much as reasonably possible.

5. Dumping or Salvage. There shall be no dumping, storage or other disposal on the
Property of soil, trash or garbage except for (a) refuse generated on the Property which may be
disposed of on the Property on a temporary basis prior to its removal from the Property in areas
where the Conservation Values of the Property are not adversely impacted or (b) compostable
refuse generated on the Property which may be disposed of on the Property in a responsible
manner which does not impair the Conservation Values of the Property. There shall be no
dumping, storage or other disposal on the Property of ashes, sludge, Hazardous Materials (as
defined in this Deed), or other unsightly or dangerous materials. There shall be no storage or
disassembly on the Property of inoperable automobiles, trucks, or other vehicles or equipment
for purposes of sale, or rental of space for that purpose.
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6. Non-Native Animal Species. There shall be no release anywhere on the Property
of non-native animal species.

7. Vegetation. There shall be no removal, cutting or destruction on the Property of
native vegetation except (a) as provided in the Resource Plan or (b) in an emergency for
purposes of disease or insect control or to prevent property damage, personal injury, or flooding.
There shall be no introduction on the Property of any non-native plant.

8. Timber Harvesting and Firewood. There shall be no taking or harvesting of
timber, standing or downed, on the Property (including, but not limited to, the removal of any
downed wood from any waterway) except (a) as provided in the Resource Plan or (b) in an
emergency for purposes of disease or insect control or to prevent property damage, personal
injury, or flooding.

9. Biocides. There shall be no storage or use of fertilizers, pesticides, biocides,
herbicides, or other agricultural chemicals at the Property except as provided in the Resource
Plan.

10.  Roads and Trails. There shall be no construction of any new roads or trails on the
Property.

11.  Fences and Walls. There shall be no construction of any new fences or walls on
the Property.

12. Commercial Uses. There shall be no retail, office, industrial, or other commercial
use of the Property.

13.  Alteration of Land or Excavation. There shall be no filling, excavating, grading,
draining or dredging on the Property, nor any change in the general topography of the Property.

14.  Mining and Drilling. There shall be no mining, drilling, removing, or exploring
for or extracting of minerals, oil, gas, coal, or other hydrocarbons, soils, sands, gravel, loam,
rocks or any other material on, under, or at the Property.

15.  Agriculture. There shall be no agricultural activities or operations of any kind on
the Property, including (but not limited to) row crops, forage, growing of timber for harvest,
orchards, vineyards, or any other agricultural activities that involve tillage of soil, removal of
vegetation, planting of crops for harvest, or irrigation of such crops.

16.  Grazing. There shall be no breeding, raising, pasturing or grazing of livestock of
any kind, nature or description (whether for commercial purposes or otherwise) on the Property.

17.  Hunting, Trapping and Fishing. There shall be no use of the Property for any
hunting, trapping or fishing of any kind.
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18.  Water Resources. There shall be no development or other activities, action, or
uses on the Property detrimental to water conservation or quality, erosion control, soil
conservation, or fish and wildlife habitat preservation on the Property, and no manipulation or
alteration of natural water courses, wetland, stream bank, shorelines, or bodies of water on the
Property, including but not limited to:

(a) degradatiori or pollution of any surface or subsurface waters on the
Property, or placement of revetments or rip-rapping on the Property,

(b) bank protection or any other manipulation, diversion or other alteration
of natural water courses, wetlands, or other bodies of water on the Property; or

(c) any other activity on the Property which may destabilize the banks of
any course or body of water on the Property; and any uses or activities on the Property which
would pollute, degrade, or drain the surface or sub-surface waters of the Property.

19.  Water Rights. There shall be no severance, conveyance or encumbrance of
Grantor’s water or water rights appurtenant to the Property, separately from Grantor’s underlying
title to the Property; and the Easement shall not sever any such riparian water rights appurtenant

to the Property.
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Appendix 2
Structural Design of the NIR Database

attribute

type

domain

required?

Examples

attribute name

attribute type, one of: text
integer real number date/time
Boolean URL money

further restrictions on type
;e.9.: list of legal text values
numbers or date/times

indicate whether the
attribute must always
have a value

Give an example or list of possible entries

Entity 1: Roads

FeatureDescription |text 50 characters yes Primary, Class 1, Hwy. Secondary, Class 2,
Hwy. Light Duty, Comp unsp, Road, CL3 Light
Dirt Road - CL3c Unimproved Road, Class 4
railroad

Name text 50 characters no Weir Canyon Road

100 characters, separate

Easement(s) text names with commas yes Silmod

SECoordinate integer must = 9 numbers yes 334511737

CFFID integer must =8 numbers yes 12537863

CFF1 integer no 83-651

CFF 2 integer no 0-652

Length real number yes 1200 meters

Fnode real number no 304

Tnode real number no 2688

Status text 50 characters yes Open, Closed, Restricted, Unknown

RegulatoryControl/ |text yes TNC, TIC, OCFD, City of Irvine, Orange Co.

Ownership 50 characters

Maintenance text yes/no yes

MaintenanceDate |date mm_yyyy yes Give date of last known maintenance
(approximate)

SurfaceType text 50 characters yes paved, unpaved, plowed, unstable

Permit# text 20 characters no Could be letters and #'s
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Entity 2:

Trails

FeatureDescription text 50 characters yes Regional Class | Bike, City Class |
Bike, Regional Riding and
Hiking, Hiking,
Bikeways, Multi-Use, Wilderness
Trails
Name text 50 characters no Weir Canyon Road
100 characters,
separate names with
Easement(s) text commas yes Silmod
SECoordinate integer must = 9 numbers yes 334511737
CFFID integer must =8 numbers yes 12537863
CFF1 integer no 83-651
CFF 2 integer no 0-652
Length real number yes 1200 meters
Fnode real number no 304
Tnode real number no 2688
Status text 50 characters yes Open, Closed, Restricted,
Unknown
RegulatoryControl/Ownership|text yes TNC, TIC, OCFD, City of Irvine,
50 characters Orange Co.
Maintenance text yes/no yes
MaintenanceDate date mm_yyyy yes Give date of last known
maintenance (approximate)
SurfaceType text 50 characters yes paved, unpaved, plowed, unstable
Permit# text 20 characters no Could be letters and #'s
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Entity 3:

Power Lines

Name text 50 characters no Weir Canyon Road
100 characters,
separate names with
Easement(s) text commas yes Silmod
SECoordinate integer must = 9 numbers yes 334511737
CFFID integer must =8 numbers yes 12537863
CFF1 integer no 83-651
CFF 2 integer no 0-652
Length real number yes 1200 meters
Fnode real number no 304
Tnode real number no 2688
Status text 50 characters yes Open, Closed, Restricted,
Unknown
RegulatoryControl/Ownership|text yes TNC, TIC, OCFD, City of Irvine,
50 characters Orange Co.
Maintenance text yes/no yes
MaintenanceDate date mm_yyyy yes Give date of last known
maintenance (approximate)
Permit# text 20 characters no Could be letters and #'s
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Entity 4: Waterlines
FeatureDescription text 50 characters yes pipeline, underground, gas or olil
(excluding water), canal, aqueduct,
or ditch, Canal/Aque/Ditch -
Intermittant, aqueduct pipeline or
penstock, underground
Name text 50 characters no Weir Canyon Road
100 characters,
separate names with
Easement(s) text commas yes Silmod
SECoordinate integer must = 9 numbers yes 334511737
CFFID integer must =8 numbers yes 12537863
CFF1 integer no 83-651
CFF 2 integer no 0-652
Length real number yes 1200 meters
Fnode real number no 304
Tnode real number no 2688
Status text 50 characters yes Open, Closed, Restricted,
Unknown
RegulatoryControl/Ownership|text yes TNC, TIC, OCFD, City of Irvine,
50 characters Orange Co.
Maintenance text yes/no yes
MaintenanceDate date mm_yyyy yes Give date of last known
maintenance (approximate)
Permit# text 20 characters no Could be letters and #'s
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Entity 5:

Mining

FeatureDescription text 50 characters yes Land Grant, Mining Claim /
County/Alaska Bdy Borough, pit-
large, Land Subject to Inundation,
Land Grant/Mining Claim/DLC

Name text 50 characters no Weir Canyon Road

100 characters,
separate names with

Easement(s) text commas yes Silmod

SECoordinate integer must = 9 numbers yes 334511737

CFFID integer must =8 numbers yes 12537863

CFF1 integer no 83-651

CFF 2 integer no 0-652

Length real number yes 1200 meters

Fnode real number no 304

Tnode real number no 2688

Status text 50 characters yes Open, Closed, Restricted,
Unknown

RegulatoryControl/Ownership|text yes TNC, TIC, OCFD, Private, Orange

50 characters Co.

CurrentActivity text yes/no yes

ActivityDate date mm_yyyy yes Give date of last known activity
(approximate)

Permit# text 20 characters no Could be letters and #'s
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Appendix 3

Costing out Ground Assessment Monitoring

Monitoring Rates:

Using Staff to monitor:

(overhead charges included)

Salary costs/hr (“a”) + Overhead costs (“b”)
Total hourly rate per staff member =a + b

Using Consultant to monitor:
Hourly fees = “a”
Total hourly rate = a

Using Volunteer to monitor:

Training costs = “a”

No hourly rate, volunteers are not paid
Total = a

Travel Rates:
Travel Costs per Site Visit:
Mileage reimbursement : (miles driven) x (reimbuns@at rate) =*“a”
Staff or Consultant costs for travel time:
(Staff or Consultant hourly rate) x (mileage/agerapeed of vehicle) = “b”
Reimbursable travel expenses = “c”
Total travel costs for each site vist =a+ b + ¢

Annual Expenses:

Annual Monitoring Expenses

Pre-monitoring staff/consultant costs: (hourlyffstansultant rate) x (time needed) = “a”
Monitoring staff/consultant costs: (hourly stadffsultant rate) x (time needed) = “b”
Monitoring: equipment costs = “c”

Post-monitoring staff/consultant costs: (hourhffatansultant rate) x (time needed)= “d”
Travel Costs for each site visgeg€ Travel Rate formula above) = “e”

Total annual monitoring expenses =a+ b+ c +ed +

Annual Grantor Relations Costs

Costs of staff time: (hourly staff rate) x (time neded) = “a”
Cost of supplies = “b”

Total annual grantor relations cost =a + b

Total Annual Expenses= sum of all totals abole

' Adapted fromConservation and Agricultural Easement Sewardship Fund. The Land Trust for Santa
Barbara (2002).

" For additional staff/consultant work, including oéigtions over violations or exercising reserveghts,
add [(hourly staff/consultant rate) x (time needled)
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Appendix 4
IRVINE RANCH LAND RESERVE

ANAHEIM EASEMENT
PHOTO-DOCUMENTATION STATIONS

Parcel
Number

Stake
Number

Photo
Number

Direction

Description

A

WSW

Mixed riparian forest dominated by coast live oakstern
sycamore, and tecate cypress. Photo shows arpofttbe tecate
cypress that burned during the Green Fire. Deiygo
ceanothus chaparral on slopes in background.

SSW

Mixed riparian forest in foreground. Dense bigpednothus
chaparral with tecate cypress on slopes abovealyain

Coast live oak woodland in drainage. Bigpod cdamothaparral
on slopes north of the drainage and mixed sagé south of the
drainage.

WNW

Intact mixed sage scrub on slopes. Re-growth g&chsage scrulp
on old road. Evidence of grazing in this area.

WNW

Tank on ridge. Southern cactus scrub on soutmdeslope,
chaparral nolina scattered throughout. Sandstotwappings.

ESE

Coast live oak woodland in drainage with rock pawhplexes.
South-facing slope is burned bigpod ceanothus chapaNorth-
facing slope is intact bigpod ceanothus chaparral.

NE

Far slope shows cliff with rock outcroppings néee tidge.
Chamise sage scrub with chaparral nolina on slbglesv cliff.
Near slope shows burned scrub-chaparral ecotone.

WSW

Sagebrush-buckwheat scrub in foreground. Far ritigevs toyon
sumac chaparral and oak woodland.

SSW

Coast live oak woodland/toyon-sumac chaparral anthern
cactus scrub on slopes above drainage. Sagehmughis the
foreground. Castor bean within the drainage.

NNW

Cliff and rock outcroppings, toyon-sumac chapaaatl sumac
savannah in the background. Southern cactus sarglopes.
Non-native grasslands throughout.

>

NNE

Native grassland in foreground. Sumac savannatpewdr lines
in the middle. Southern cactus scrub and non-eatigssland on
slopes in background.

ESE

Toyon-sumac chaparral north of firebreak/road. nBdrblack sag
scrub and southern cactus scrub south of firebresd/

11%

WNW

Previously cleared area. Re-growth @fstal sage scrub.

NW

White sage scrub on slopes. Southern cactus aodibak
woodland below.

W W W N

Nl N [k O

W > > >

NNE

White sage scrub with intermixed lautehsc.

>

SSW

Sagebrush scrub and rock outcrops near ridgeffoeithern cactu
scrub in foreground. Note deer on game trail endenter of the
picture. Coastal California gnatcatcher pair obserat this
location.

o

3

4

A

NNE

Coast live oak woodland and white sage scrub ikdraand.
Planted fuel modification zone slopes and v-ditichkirss in
foreground.

Source: PCR Services Corporation & The Nature Conservancy, 2002
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Appendix 5

Anaheim Easement Permanent Photo-station Points

@ Figure 1

‘ Locations of 14 Permanent
0 3000 6000 1200 Feet Photographic Monitoring Stations

Source: PCR Services Corporation, 2002
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Appendix 6

FREMONT EASEMENT - IRVINE RANCH LAND RESERVE
Compass Bearing, Coordinates and Elevation of the2ZPermanent Photographic
Monitoring Stations.

Map ID[*] Compass UTM NAD 27 Zone 11S Elevation
Bearing (meters)
Easting (mE) Northing (mN)
1 50 4 30 444 37 40 379 195
2 210 4 30 924 37 40 870 244
3 110 4 30 857 37 40 338 226
4 230 4 32 823 37 42 302 365
5 90 4 33 394 37 41 884 361
6 240 4 34 258 37 41 223 450
7 50 4 34 905 37 41 010 488
8 340 4 34 905 37 41 010 488
9 220 4 35 342 37 40 349 430
10 30 4 34 464 37 41 982 448
11 30 4 35728 37 43 313 514
12 50 4 35 963 37 43 434 525
13 30 4 36 849 37 43 652 575
14 60 437078 37 42 995 403
15 160 4 37 854 37 42 635 579
16 140 4 37 935 37 42 009 629
17 0 4 37 766 37 40 861 684
18 80 4 36 116 37 38 996 549
19 40 4 37 079 37 37 162 285
20 220 4 37 009 37 38 747 530
21 250 4 35 245 37 39 240 480
22 30 432771 37 39 285 231
Source: Harmsworth Associates & The Nature Conservancy, 2002
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Appendix 7

Fremont Easement (1) Permanent Photo-station Points

Source: Harmsworth Associates, The Nature ConseyM@002)
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Appendix 8

SILMOD EASEMENT - IRVINE RANCH LAND RESERVE
Compass Bearing, Coordinates and Elevation of tht0 Permanent Photographic
Monitoring Stations.

Map D Compass UTM NAD 27 Zone 11S Elevation
Bearing Easting (mE) Northing (mN) (meters)
1 10 4 37 260 37 36 341 271
2 50 4 37 301 37 36 082 276
3 250 4 38 080 37 36 988 403
4 10 4 37 883 37 35693 326
5 250 4 38 707 37 35 227 343
6 120 4 37 726 37 34 929 312
7 300 438674 37 34 793 388
8 320 4 38 825 37 34474 351
9 290 4 38 916 37 33 897 317
10 80 4 38 916 37 33 897 317
Source: Harmsworth Associates & The Nature Conservancy, 2002
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Appendix 9

Silmod Easement Permanent Photo-station Points
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