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GLOSSARY OF ACRONYMS

Biogeographic Informatioand Observation System
California Department of Transportation

District System Management Plan

Environmental Impact Report

Federal Highway Administration

Geographic Information System

Local Development/Intergovernmtah Review
Multiple Species Conservation Program

Project Development Team

Preliminary Environmental Analysis Spatial Report
Planning Environmental Linkages Program
Caltransod6 Performance Measur ement
Project Initiaton Document

Regional Transportation Improvement Plan
Standard Environmental Preference

State Highway Operation and Protection Program
Transportation Concept Report

Wildlife-Vehicle Collision
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EXECUTIVE SUMMARY

The California Department of Transportation (Caltrans) hosted two forums to increase the
consideration of aquatic and terrestrial habitaheativity, wildlife movement and wildlife

vehicle collisions (WVCs) for its planning and project development. One forum was hosted in
San Diego for the southern districts and the other forum was held in Marysville for employees of
the state office and theorthern districts, over 90 employees participated. The forums sought to
help Caltrans employees better understand where existing information resides, how to use it, and
the current state of knowledge regarding the efficacy of fish and wildlife mitigate@asures.

Each forum agenda was developed into severakeations: an overview of the policies and

science on connectivity, a section on the tools and data sources available to Caltrans employees,
two different breakout sessions and several geogrdphiebevant case studies of Caltrans

aguatic and terrestrial connectivity projects, as well as one on partnerships.

The core activity at each forum was to engage attendees to share their information, experiences,
challenges and needs to improve theilitglio engage in connectivity conservation. Two

different moderated breakout sessions using small groups at each forum were dedicated to
exploring the knowledge and the needs of Caltrans employees. At the end of each forum an exit
guestionnaire was usé¢al generate additional feedback from those in attendance.

A few highlights of the results of the first moderated breakout session, based on a hypothetical
scenario for State Highway 23, were based on
needed tanake connectivity decisions and what aquatic and terrestrial connectivity issues should
be addressefr highway construction or reconstruction projects were:
l.1lnclude the need to protect wildlife conne
section.This will then require connectivity issues to be investigated, including a field
assessment of any existing structures (i.e., culverts, bridges).
2. Avoidance, mitigation or compensation-@ff-site mitigation) may be needed if
important habitat or wildlifeorridors are disrupted by the highway. Action may also be
required if important habitat is nearby, especially on both sides of the highway, with or
without it being a designated wildlife corridor.

The second moderated session engaged forum participaagsassing their needs to better
incorporate the concerns for wildlife connectivity into their daily work. Some of the most
frequent responses were:
1 Many stakeholders/partners usually involved, thus projects/plans need coordination.
1 Preliminary Environrental Analysis Spatial Report (PEAR) GIS Data Base important,
need training, host on a single web platform, and provide guidelines on its use.
1 Costbenefit analyses are beneficial, need to expand models (e-gafeiyp parameters)
1 Consult with Transporteon Concept Reports (TCRs), Caltrans is updating TCR
guidelines, training needed for project managers.
1 Better internal Caltrans coordination and communication across various functions.

Western Transportation Institute Pagexi



Caltrans Forums on Wildlife Connectivity Executive Summary

Attendees of the forums were asked to fill out an evaluation fotheand of each forum. Most
participants agreed that their understanding greatly increased with regard to terrestrial
connectivity, fish passage connectivity, and the costs and benefits of terrestrial and aquatic
connectivity. Their understanding with reddo available tools and data also increased.

The most numerous responses to the evaluation
most valwuabl eo, were:

Costbenefit analyses

Terrestrial passages and wildhfehicle collisions information

Fish pasages presentations

What fish and wildlife and habitat connectivity data was available and the references

= =4 =4 -9

The top two responses to the evaluation form quesiignh ] ow do you see wi |l dl
being included in yourrefunctional work produc
1 Project Initiation Document (PID
1 System planning

Thebop five responses t o t heifay todlslaadtdatasets wouddr m q u
be hel pful to your functional uni ts?o0, were:
Preliminary Environmental Analysis Spatial Report (PEARS$ Data Base

Geographic Information System (GIS), including wildlife habitat

Database with connectivity data (terrestrial and fish)

Costbenefit analyses for California fish and wildlife species

Database with wildlife crash and carcass data

= =4 =4 -8 A

As a resulbf the two forums, it is apparent many Caltrans employees are willing to be more
engaged in reducing wildlifeehicle collisions and addressing impacts of state highways to
terrestrial and aquatic connectivity. The various functional groups within tineyagesjuest
additional support and training to help them more fully consider ecological connectivity in their
daily activities.It will be critical to provide this additional strategic support and training
regarding wildlife connectivity for staff and mageas in various functional units'his support

and training will improve Caltradsbility to address species movement and habitat connectivity
resulting from ongoing changes to the environment from climate change and infrastructure
development.

These changes highlight the need for Caltrans to cortsidestrial and aquatmnnectivity as
early as possible in the planning phase, in order to efficiently and effectively inlckide
consideratiorthroughall theplanning, programming, and projeselivery processs This

A

objective i s al i gnpeldamigsien lvisidbaahdtgopaB.ns 6 str ategi c
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1. INTRODUCTION

Transportation projects are being built with littherto consideration of aquatic and wildlife
movemenfrom early planninghroughproject development phases. This is leading to missed
opportunities to reduce the incidence of wildkfehicle collisions andecrease thdisruption of

wi | dl i f e 6 emem pattenns, avhich oan igolate species, thus leading to a greater
possibility of extirpation or even extinction. Although Caltrans has developed some exemplary
projects that address both terrestrial and aquatic connectivity, a more systematic approach i
needed.

To begin a broader discussion on ecological connectivity by the Department, and among its
various divisions, two onday forums were envisioned to engage a diversity of employees on

the issues, challenges and existing successful implementation efforimgdsoth aquatic and
terrestrial connectivityThe Caltrans organizing committee also sought to explore suggestions
from forum attendees for better collaboration among Caltrans functional units that would lead to
enhanced wildlife crossings or other mitigation measures.

Invitations to the forums werxtended to all Caltrans employees in the hope that representatives
of both Caltrans Headquarters and various District staff would attend. Thus, one forum was held
in the south, San Diego and the other in the north, Marysville. Similarly, it was h@peletre

would be diverse functional representation in attendance from environment, design, operations,
project management, construction, and maintenance. The forums were desigoeshi® the
understanding of transportation planning, environmenta¢vewiesign needs and requirements

that lead to transportation projetistprovide fish and wildlifea greater ability to move in their
natural patters

In addition, the forumsought tdhelp in the development afPlanning Environmental Linkages

(PEL) Program asCaltransexploresPEL with the Federal Highway Administration HRVA).

PEL isa methodologyo examine potential environmental issues during the planning stage in

order to lead to more effective mitigation of environmental issues and stredmtinject

delivery.The forums targetd methodghatimprove the way that Caltrans is integrating wildlife

data and connectivity issues into early project scoping andriorge transportation plan

devel opment i n ac c o-togieaHraneewak.iThiswork dsdibdds E c o
support Caltransé effort to create a moderni z
accordance witlits new Strategic Management Plan and its Goal 3 on Sustainability, Livability,

and Economy.
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2. FORUM GOAL AND OBJECTIVES

As the forumsvere developed Caltramsvision of Transportation Planning (DOT&mdDivision
of EnvironmentalAnalysis (DEA)staff were intent on setting up a clear goal actiievingseveral
objectives for the two meetings. These were included in the agenda so Hignakes were
aware of the purpose efch ofthe daylong workshopg.

The forum for the southern half of California was hosted by District 11 of Caltrans at thaa Gar
Auditorium in San Diego on 26 January 2016 and the northern California forum was hosted by
District 3 at their Sierra Nevada Room in Marysville on 28 January, @adérel).

GOAL: Increa®the consideration of aquatic and terrestrial wildlife movement and habitat
connectivity for Caltrans planning and project development.

OBJECTIVES:
1. Increase the awareness for the need to evaluate wildlife connectivity adfexentli

planning and design stages (i.e., planning, environmental review, design).

2. Assess the need for wildlife connectivitythre development of Planning Environmental
Linkages (PEL), @otentialjoint Caltrans and FHWA effort.

3. Target methods to improv@altrans integration of wildlife habitat and connectivity data
into early project scoping and lomgnge transportation plan development.

Figure 1: Wildlife Connectivity F orum held at District 3 of Caltrans in Marysville, CA, on 28 January 2016.
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3. FORUM ATTENDANCE

A diverse mix of Caltramemployees from variousinctionsattended the forum24 employees
werein attendance isan DiegdFigure2) and 6lattendedn Marysville (Figure3), respectively.

In additiontotheCa | t r a n srgahiong commitbee anfdrum speakers this totaled over 90
Caltrans employees who participated in the ®wents Combined, the two forusnhad the
following functionalrepresentation (number in parentheses) recorded on thesgjreets at each
forum location: maintenance (3), transportation planning (29), environmental planning (24),
design (27), righbf-way (1) and landscape (1).

D11 San Diego Attendees

2 Project Managment

3 Maintenance

8
Transportation
Planning

9 Environmenta
Planning

Figure 2: Functional representation of Caltrans employees attending the San DiegBA, forum on wildlife
connectivity.
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Forum Attendance

D3-Marysville Attendees

1 Landscap,\ 1Right of Way

21 Transportation
Planning

15 Environmental
Planning

Figure 3: Representation of Caltrans employees attending thilarysville, CA, forum onwildlife connectivity.

Western Transportation Institute

Paged



Caltrans Forums on Wildlife Connectivity

Forum Presentations

4.1. Introduction

Each forum was developed to increase the awarefdésse consideratiofor, andthe needs of
aguatic and wildlife connectivity within and between the different functional units of Caltrans.
To do so would help align the identification and protection of aquatic and terrestrial connectivity

wi t h

Cal tr

4. FORUM PRESENTATION S

anséo

St r a t-2080; of whdth sustainpkilityéesa tentRll a n ,

201

element littp://www.dot.ca.gov/perf/library/pdf/Caltrans_Strategic_Mgmt_Plan_033015.pdf

under Goal 3: Sustainability, Livabilignd Economy.

The forums had several key elements, these different portions of each forum were spent on 1)
policy and scientific information that is available, 2) case studies of Caltrans projects or
programs that already have successfully addressedatositye and 3) breakout session$he
breakout sessions were designedafitendeeso share information on their experiences and
needs and provide suggestions that would help improve the incorporation of ecological
connectivity into their daily work.

Each forum agenda was developed into severateations for its different presentations:

an overview of the policies and science on connectivity, a section on the tools and data sources
available to Caltrans employees, two different breakout sessidreesaral case studies of

Caltrans aquatic and terrestrial connectivity projects, as well as one on partnerships. Some of the
case studies were different, depending on whether the forum was held for southern Caltrans

districts or northern ones. Many ofther e sent ati ons

were developed

and are available on the Caltrans intraf@jire4) at: transplanning.onramp.dot.ca.gov.

G s v

«

"~ -

€ [ transplanning.onramp dot.ca.gov
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Figure 4. Screenshot ofCaltrans intranet site where the presentations given at the Wildlife Connectivity
Forums are located for viewing- see bottom link onfiwh a t 6 © palyee [accessed 4 March 2016]

4.2. The Big Picture

The first potion of each forum was formulated to inform attendees, regardless of their experience

or the Caltrans functional group they were from, with the best available information on wildlife
connectivity. This information was split across three presentationse Qaltrans Division Chief

for Transportation Planning discussed the age
sustainability and efforts to address connectivity, 2) the next talk detailed the latest science and
solutions to maintain terre&l connectivity, including addressing wildlifeehicle collisions

(WVCs), and 3) the last speaker described the status of fish passage efforts for the California state
highway system.

4.2.1. Planning for sustainability and connectivity

Caltrans Division ChiefKatie Benouar, described some key policy direction that has been given

to Caltrans employees that supports their efforts to address connectivity. She also emphasized the
need to integrate wildlife connectivity within and across Caltrans planning and qesges:
planning, environmental review, design and construction, and maintenance.

Ms. Benouar suggestéfla | t r a n s 0 al goalg ambe mat by paymg attention to habitat
connectivity, as well aby implementing projects that reduce WVGgecifically, the following
t wo of t fivegoalgencyds

1 Safety and Health
Provide a safe transportation system for workers and users, and promote health through
active transportation and reduced pollution in communities.

1 Sustainability, Livability ad Economy
Make longlasting, smart mobility decisions that improve the environment, support a
vibrant economy, and build communities, not sprawl.

Other policies thaprotectingwildlife connectivity would help meet are:

T Caltransd St r at ewichcin pdraseesgepneserve andPrestne ,
environmental and ecological systeomler its Sustainability, Livability and Economy
goal.

1 CaliforniaAssembly Bill 857 and its provisions for fish passage.

T Caltransdé Transportation CoewTCRIGuidelnee port (
will begin to be updated in June 20Tte newT CR Guidelines willlikely include a
more indepth environmental scan that will include the identification of wildlife
connectity needs.

Another key factor thawas describely the Planning Chidbr Caltrans employees twnsider
is to help streamline project delivery by incorporating wildlife connectivity concerns and needs
early in plaming and project development. ThisliAnelp comport with:
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1 The streamlining provisionsfi xi ng Amer i caods ActFABRaActy Tr ans
Pub. L. 11494, which seeks to improve project delivery times.

1 Thepotentialfor Caltransto developa Planning and Environmental LinkagBsogram
(PEL) with the Federal Highway Administration (FHWA) to introduce environmental
considerations early into the planning process.

4.2.2.  Terrestrial connectivity and wildlitgehicle collisions

Dr. Marcel Huijser, a wildlife ecologist with the Westerraiisportation Institute at Montana State
University (WTEMSU), presented the latest information on:

1. the impacts of roads and traffic on wildlife,

2. human safety issues associated with wildliéhicle collisions,

3. dharacteristics of crash and casasita,

4. ineffective mitigation measures to reduce collisions with large mammals,

5. dfective measures to reduce collisions with large mammalshensgthat also provide safe
crossing opportunities for wildlifeseeFigure5 as an exampjeand

6. practicalrecommendations for the implementation of wildlife fencing in combination with
safe crossing opportunities for wildlife, including the importance of fence end treatments for
relatively short fenced road sections (see agidigjser et al2015 and Huijer et al. 2016)

Figure 5: Multifunctional overpass (wildlife and farm road), about 100 meters wide, across A4 motorway,
Parndorf, Austria. The overpass is designed for farmers, agricultural machinery, hunters and wildlifencluding
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roe deer Capreolus capreolusand European hare [epus europaeus Note the wildlife fencing on the other
side of the motorway Photo credit: © Marcel Huijser.

4.2.3. Aquatic connectivity and fish passage

Caltrans Senior Fish Biologist, Melinda Molnar, described the efforts that are beingpynlaee
agencyto address the intersection of streams with roads. Some of the attention to these road
crossings are that State Bill 857, Article 3.5, prohibits anyigcthat extends the life of a culvert

that has been identified as a barrier to fish passage and requires Caltrans to construct projects that
are not fish barriers and tipeojectplans must be approved by the California Department of Fish

and Wildlife and the National Marine Fisheries Service. The focus of this wagrkingarily state

and/or federally listed threatened or endangered species s@ramok and Coho Salmoor
Steelheadvhich are all anadromous species (spawn in freshwater river systdmsagure in the

ocean)

Caltrans has funded the assessment of approximately 4,000 potential fish barriers since 2006.
The California State Highway System has around 520 known barriensporal, partial or

totally impassable. Caltrans has repaired, rettanted or removed 31 barriers since 2006 with

27 more actively slated to be fix@@igure66). This is challenging work and at the current rate

of barrier restoration it will take 173 years. So Caltrans is seeking to work with the California
Legislature to increase funding for fish passage remediation and develop nearly 50 priority
restoration projects.
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Figure 6: Fish passag structure. Photo courtesy of Caltrans

Caltrans employees interested in attaining more information on California fish passage can go to
the CalFish website where the California Fish Passage Assessment Database (PAD) is stored,
online at:
http://www.calfish.org/ProgramsData/HabitatandBarriers/CaliforniaFishPassageAssessmentData
base.aspfaccessed 15 March 2016[he PAD websitdas information on data access, maps,
priorities and other resources.

4.2.4.  Cost Benefit Analyses of Terrestrial and Aquatic Connectivity

Dr. Marcel Huijser of WTAMSU discussed the costs and benefits of mitigation measures aimed at
reducing large mammuadehicle collisions and providing safe crossing opportunities for wildlife.
While these mitigation measures are known to benefit human safety as well as biological
conservation, some organizattoand individuals resist implementation of these mitigation
measues because hmeasures are experienced as a cadthpn to a road project. Marcel argued
these measures should not be seen as aoratddt as an integral cormpent of how roads are

now built or reconstructed In addition, Marcel showed that, along maroad sections,
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implementing effective mitigation measures should be considered as-sacws} rather than a
cost See Huijser et al. 2008rticle online athttp://www.ecologyandsocigrg/voll4/iss2/artl5/
[accessed 2Blarch 2016]

Table 1: Summary of average direct costs per collision with large wildlife in North America in 2007 US dollars
While mitigation measures can be considered expensive, collisiongh large mammals are also costly. There
are many road sections where it is less expensive to implement effective mitigation measures than to let the
collisions with large mammals continue to occur. Source: Huijser et al. 2009.

Description Deer Elk Moose
Vehicle repair costs per collision $2.622 $4.550 £5.600
Human mjunes per collizion $2.702 $5403  $10.807
Human fatalities per collizion $1.002 $6,683  $13.366
Towing. accident attendance and mvestigation 5125 $375 $500
Hunting value anunal per collizion 5116 $397 $387
Carcass removal and dizpozsal per collizion $50 $75 $100
Total $6.617  $17.483  $£30.760

Similar concepts can hofdr stream crossings and making them (also) suitable for large aquatic
mammals (e.g. capybara in Brazil, see Huijser et al. 2013). In general, for stream crossings, it is
considered good practice to have one large structure rather than multiple (cd)dstidetures,

to have the structure cover the full bank, to include habitat foraguatic and terrestrial

species, to have no bottom but natural substrate instead to allow for natural stream dynamics.
While building larger stream crossings than styicieded for hydraulics alone, these

calculations may not include more concentrated precipitation events associated with climate
change. Such events have resulted in culvert and road failures. In this context it can be a wise
economic investment to buildrger structures than what we think is needed based on historic
information that may not be consistent with future precipitation patterns.

4.3. Caltrans Tools and and Data Sources

During the late morning of each foryrthe presentatiorfecused on providing sgndees with the
variety of data and related information that is available to Caltrans employees. It included some
early progress that Caltrans has been making with its partners to improve the synthesis of
connectivity and habitat information, accesdie tlata and the use of the dathais portion of the

forum included ase stuiks (exemplifying projects from the northern region for the Marysville
meeting andhe southern region for the San Diego forum).
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4.3.1. California Essential Habitat Connectivitg¢ EHC) Project

Kristeen Penrod from Southern California Wildlands gave a presentation on the results of CHEC
and the resulting network of natural habitasvialuated andescribegor the state of California.

Using CHEC information, she outlined the steps it takes to complete regional and local
connectivity analysebetween natural landscape blocksg(re 7) and how to interpret such
results.

Delineating Natural Landscape Blocks
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Figure 7: Slide explaining the development of the natural landscape blocks delineated by tl@alifornia
Essential Habitat Connetivity Project (CHEC). Image murtesy of Kristeen Penrod.

Once its natural landscape blocks were delineatedCHEC evaluated and describedEssential Connectivity
Connectivity Areas (ECASs) throughout the state of California based on a cumulative cost to ecological flogvs

ecological flows(
Figure 89). ECAs combined with natural landscape blocks identify a-state conservation
network. This information can be used by Caltrans planners and projecyensioaevaluate

highway system impacts to connectivity and core areas of high quality natur8hnesiescribed
how it can also be used with more regional or local information at a finer scale to inform projects.
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Figure 8: California's essential habitat connectivity network. Image courtesy of Kristeen Penrad

4.3.2. Preliminary Environmental AnalysiSpatial Report (PEAR) GIS
Data Base

Amy Bail ey, Office Chi efproodedadaverviewaftred Bi ol ogi
Preliminary Environmental Assessment Geographic Information System (GIS) data base and the
types and quality of the natural resources information that was available at tBhsitdso

reviewed the map viewer capabilities of PEAR and how users could extradfotmeation for

use in their project or reportBigure910). This PEAR information is being used by Caltrans
environmentaplanners to help transportation decisiogkers better understand the effects of

projecs on fish and wildliferesources.
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