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1 Introduction

1.1 Scope of Study

Conservation Northwest (CNW) retained Samara Group, LLC (SG) and River Design Group, Inc.

(RDG) to perform an alternatives analysis and conceptual design for potential wildlife
crossings along Interstate 5 (I -5) in two zones: the  Southern Linkage Zone (SLZ) from the
Toutle River bridge (MP 51.7) to the Cowlitz River Bridge (MP 59.1) and the Northern Linkage
Zone (NLZ) from the Scatter Creek bridge (MP 90.4) to an unnamed tributary of (UNT) Salmon
Creek (MP 98.1) ( Figure 1-1). The goal of this work is to increase the overall permeability for

wildlife to move between areas east and west of the highway and to reduce wildlife -vehicle
collisions (WVCs) which are dangerous to drivers and wildlife populations alike.
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Figure 1-1 Vicinity Map showing the project areas within the WSDOT priority crossing areas along
Interstate Highway 5.
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This alternatives analysis report presents a summary of Task 1 (kickoff and review of existing
information ), Task 2 (project partner interviews), Task 3 (corridor analysis and preliminary site
selection) , Task 4 (design context) , and the preferred wildlife passage alternatives (Task 5).
Preferred alternatives were selected during Design Workshop 2 on May 14, 2024. The design
alternatives include a relative evaluation of project benefits and risks, anticipated costs, and

schedule. The preferred alternatives will be advanced into conceptual design.

This report follows the first design workshop as well as interviews and background research.
The draft report was reviewed by the SW WA | -5 wildlife crossings steering committee (SC)
and technical advisory group (TAG) . The reportwas informed by the second design workshop

which included the preferred alternative selection to develop this alternatives analysis report
(Figure 1-2).
EENEERETE e | e |
I W N | A h | 4 h | 4 D
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Compile Assessment Analysis and of Sites for A:al;sis S
Existing and Site Visit Preliminary Alternative Roport
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Figure 1- 2. Progress in the Project Timeline.

1.2 Project Partner Engagement

Improving wildlife movement across | -5 is an important mission that affects many varied
species , including humans. Multiple organizations and agencies have a vested interest in
creating or restoring crossing structures in southwest Washington. It was therefore essential

to include project partners throughout the decision -making process. It is import ant to
consider different perspectives, experiences, and approaches for this kind of project. A kickoff
meeting gave members of the SC and TAG an outline of how each site would be evaluated,

where new potential crossings may be considered and the process for evaluating alternatives

for each site to advance the design to a conceptual level with sufficient detail to begin
preliminary design. Members of the SC and TAG are invited to participate in this decision -
making process ( Figure 1-3) through a series of interviews and workshops.
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The Decision Cycle
Analyze decision context
1. Identify group definition of the problem.

2. Elicit diverse stakeholder values in the form of
problem-relevant abjectives,

2. Elicit
stakeholder
values

3. Separate the means from ends (fundamental) cbjectives.

| Evaluate potential solutions

' p . [
4. Create list of potential alternatives.

ANALYZE
IRAKE DECISION
CONTEXT

3. Identify
fundamental
decision
objectives

]

1

B )
1 5. Select practical performance measures to evaluate the
| alternatives.
i
]
i
1

EVALUATE
POTENTIAL
SOLUTIONS

6. Use performance measures to assess the consequences
of each alternative for each end objective.

Make decision

6. Assess
consequences

4. Imagine
alternatives

5. Sefect
performance
measures

7. Identify and conduct tradeoffs to reach best-possible
alternative.

8. Select preferred altemnatives,

9. Implement, and evaluate success.

Figure 1- 3. Overview of the structured decision - making process (Wilson & Arvai, 2011).

1.3 Interviews

Following the kickoff meeting, individual, or small group interviews were conducted with
members of the coalition to gauge priorities and perspectives across agencies. A total of 15
interviews were conducted with 26 individuals from 11 different organizations/agencies
(Appendix A) . All interviews were  held between October 2023 and December 2023.

Interviewees were asked the following questions/prompts:

ds When/how did you get involved or otherwise connected with the SW WA | -5 wildlife
crossings?

ds What are your expectations for this phase of the work? What are your goals/outcomes
for you or your organization/agency? What are your top priorities for a final crossing
structure design?

ds What do you see as potential roadblocks to reaching the goals/outcomes stated above?

ds Are there any other considerations or things we should know?

Responses from the interviews were analyzed to understand common themes and identify all
opportunities and constraints of potential crossing structures that group members brought
attention to. From these interviews a draft decision matrix was prepared that highlighted
species of concern and potential constructions or retrofits to crossing structures that could

benefit wildlife movement. This information was used to guide the full partner workshops.
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1.4 Workshops

A series of design workshops helped to inform the engineering basis of design. The outcome

of these workshops is to collaboratively develop design alternatives and conceptual designs.

This process involves building the project knowledge base and providing opportunity for
feedback from the project partners as designs advance.

January 16, 2024 | Virtual Baseline Conditions, Opportunities and Constraints
Workshop:

This meeting covered the main takeaways and outcomes from the project partner interviews,

reviewed baseline conditions in the corridor, and identified preliminary sites selected for the
alternatives analysis. The different perspectives from the interviews gave essential insights
into the planning of potential crossing structures and highlighted wildlife species of concern.
Overall, the consensus was to prioritize permeability and movement for this entire stretch of

I-5 in the two zones. There were four recurring priority categories discussed, each of which
had their own opportunities and challenges. The following priorities were used to outline the

draft decision matrix: species of special concern; landscape context; human disturbance
potential; and multiple benefit locations. Coalition members had the opportunity to comment
on or ask questions about the draft decision matrix. We reviewed the corridor context from

available spatial data and site assessment observations from the site visit in November 2023.

A site - by- site review was presented, detail s of which are in Section 2, Baseline Conditions.
Preliminary sites for the alternatives analysis were discussed and members were invited to

provide additional feedback and site recommendations after the workshop. The sites selected

for this alternatives a  nalysis are discussed in Section 3, Wildlife Passage Alternatives.

March 19, 2024 | Hybrid Site Confirmation Workshop:

This workshop reconvened the SC and TAG members to confirm the site selection for the
alternatives analysis. Feedback from workshop 1 indicated that the group members needed
additional time for comment and consideration of the sites before moving into the
alternatives analysis. SG and RDG presented the original sites from workshop 1 and additional

sites suggested by SC and TAG members via a poll conducted prior to the workshop. Eleven

sites were selected during this workshop for consideration in the alterna tives analysis (see
Section 3 of this report for discussion of the sites selected).

May 14, 2024 | Virtual Preferred Alternative Selection and Conceptual Design Kickoff
Workshop:

The purpose of this workshop was to select preferred alternative s for advancement into
conceptual design . SG and RDG present ed a summary of the draft alternatives analysis report

and made preliminary recommendations of a preferred alternative at each site. Their
recommendations were based on the Draft Decision Matrix developed during the project
partner interviews. They  facilitate d discussion and solicit ed feedback from the project
partners to reach consensus on one preferred alternative for each site . These decisions are
documented in Section 4 of this report
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December 4, 2024 (not yet completed) | Virtual Conceptual Design Review and
Decision Matrix  Workshop:

The purpose of this workshop is to confirm the relative ranking of the preferred alternative
conceptual design for each crossing site. SG and RDG will present a summary of the draft
conceptual design report and the relative ranking of each site based on the final Decision
Matrix. This will be our last meeting with the SC and TAG before the conclusion of their scope

of work. This meeting is an important chance to receive any additional input, ideas, or
concerns from the partne  rs for inclusion in the conceptual designs which will become the
basis for further design and implementation. We want to make sure that all voices are heard

and ideas are not lost during the rest of the design development process, which may be less

open to input.

1.5 Standard of Practice

This alternatives analysis was performed or directed by a Professional Engineer (PE) and
Registered Geologist (RG) licensed to practice civil engineering and geology in the State of
Washington with over 10 years of experience with fish passage, river resto ration, and
transportation improvement projects and a wildlife ecologist with over 15 years of experience

in habitat connectivity assessment and modeling, wildlife crossing monitoring, and
transportation ecology study. The standard of care used to develop this study meets those
of a planning level, alternatives study based on available budget constraints and existing data
provided to RDG and SG from CNW, WSDOT, Washington Department of Fish and Wildlife
(WDFW), Wildlands Network (WN), Panthera, Washington D epartment of Natural Resources
(WDNR), iNaturalist, Open Street Maps, Lewis County, Cowlitz County, Thurston County, and

other publicly available datasets.

2 Baseline Conditions

The design team visited several sites on November 16 and 17, 2023 to observe baseline
conditions and begin discussion of potential wildlife crossing improvements with members of
the SC and TAG. They visited six sites on day 1 ( Figure 2-1)and six sitesonday 2 ( Figure 2-2)

with the menu of wildlife crossing improvement opportunities ( Appendix B ) in mind.
Observations for each site are discussed in this section. Table 2-1 summarizes the baseline
conditions for existing structures observed within the SW WA | -5 project corridor.

6351 ASE” K3NZESjt SKZ] oKLESKAIKZa3Ena] +KEnNtt nt NZEKs
NZ3ANNKIEZEAKPkKe anlj KnljSKNZELgnEKAI KEEA»E" EXKt 2335NZ K
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Table 2-1 Summary of baseline conditions for existing structures

Site Existing Structure Existing Species Use
MP 51.7 Single - span steel tied arch bridges Likely to occasionally pass highly
Toutle River (one structure each northbound and habituated species such as resident
southbound), constructed in 1969, deer, and/or those with high
¢l zan# Xt Aj oanaAj tolerance for human presence such
as raccoon and coyote.
MP 53.9 UNT 2 ft corrugated metal pipe culvert, Currently unable to pass any
Cowlitz River very long (approximately 700 ft) species
diagonal under highway
MP 56 UNT 10 ft x 10 ft concrete box culvert at Likely passing bear, deer, raccoon,
Hill Creek inlet transitioning to 10 ft diameter and other species comfortable with
corrugated metal pipe culvert at wading through water.
outlet
MP 58.5 8 ft tall x 10 ft wide concrete box Likely passing bear, deer, raccoon,

Foster Creek

culvert, outlet apron detached from
culvert structure

and other species comfortable with
wading through water.

MP 59.1 Two - span steel truss bridges (one Likely to occasionally pass highly

Cowlitz River structure each northbound and habituated species such as resident
southbound) supported on concrete deer, and/or those with high
T-k =2 3EwWKt A EnNtt n I c tolerance for human presence such
condition as raccoon and coyote.

MP 90.4 Single - span concrete slab bridge During low flows, this structure

Scatter Creek

MP 92.5/92.7
Vets Farm
and Maytown

(one structure for both northbound
and southbound), constructed in
TocuwKec+AAo# Kt AJ oan

N/A no existing structures

likely accommodates most
terrestrial species but may be
difficult for terrestrial amphibians
because of extensive riprap. Lack of
habitat structure may also
discourage some small mammal
movement, although cover may be
available in larger sized rock. High
flow periods prohibit most

terrestrial species mo vement,
except for small species able to use
narrow steep margins at the end of
the structure. Salmonids have been
observed and Lamprey and other
fish are likely to pass easily during
high flows .

Unknown, but wildlife activity noted
nearby including elk and bear. Not
an aguatic passage so not suitable
for fish.

MP 96.1 N/A no existing structures Unknown, but wildlife activity noted
Basalt nearby including deer and cougar.
Roadcut Not an aquatic passage so not

suitable for fish.
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Site Visit Day 1

Toledo
Site Visit Day 2

Priority Crossing Areas
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Figure 2-1 South zone site assessment stops.
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Site Visit Day 1

Site Visit Day 2
@ North Project Area
Priority Crossing Areas
Annual Average Daily Traffic
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[ > 5,000 - 10,000
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Approximate Right-of-
= Kivid
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American Indian Areas
(Census Bureau)

Forest Service (USFS)

U.S. Fish and Wildlife
Service (FWS)

Natural Resources
Conservation Service
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Non-Governmental
Organization
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State Fish and Wildlife
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County / Regional
Agency Land
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Private Conservation;
Private Corporation

SouthiUnion

MPJ96:1Roadcut)  MP. 9651 Roadcut

Potential Potential
¥

StatejRark

Maytown

MPX92%7:iCamera
monitoringlby,
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MPJ92-5:AVetsiEarm

MP.90:7::
8 Rest/Area

: .MIPQGM}&@@@G@G’
Creek:Bridge;

ChainjHill

hTenino

Figure 2-2. North zone site assessment stops.

In addition to site - specific conditions, general roadway baseline
structure layouts ( Appendix C) and the applicable engineering design criteria (

conditions affect crossing

Appendix D ).
Roadway baseline conditions for | -5 in the project area include:

9 Posted speed of 70 mph
1 Roadway widths vary:
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0 MP 51.7 to 56: three 12 -ftlanes in each direction with 10 - ft paved shoulders and
variable - width paved median (total roadway width varies from approximately 60
ft to 100 ft)
0 MP561t059.2:two 12 -ftlanes in each direction with 10 - ft paved shoulders and
variable - width paved median (total roadway width varies from approximately 50
ft to 65 ft)
0 MP90t098.1:three 12 -ftlanes in each direction with 10 - ft paved shoulders and
variable - width paved median and climbing lanes (total roadway width varies
from approximately 70 ft to 120 ft)
9 Functional class designation: Rural Interstate
1 T-1freightand goods transportation system truck corridor (more than 10 million annual
tons)
1 Traffic flow (average annual daily traffic (AADT)) as of December 31, 2022:
o MP51.7t059.1: 44,000
o MP 90.4to 98.1: 68,000
1 Truck flow (AADT) as of December 31, 2022:
o MP51.7t059.1: 12,000
o MP 90.4t098.1: 12,000

2.1 MP 51.7: Toutle River Bridge

The existing bridges over the Toutle River at MP 51.7 (WSDOT structure IDs 0008335A and
0008335B ) are single -span steel tied -arch bridges carrying northbound and southbound

traffic separately ( Figure 2-3). The bridge span s (perpendicular to the direction of animal

movement) are between 304 ft and 309 ft. The total width (in the direction of animal

movement) is approximately 100 ft for both bridges. The bridges were constructed in 1969

Z]J oXKl[zoSKzK Ilzan Kt Ay oandaAj KNznaj + Kionkay e Btk N&d o+ X 1
side includes the railroad and does not include the railroad on the north side.

A trail crosses under the bridge on the south (river - left) side and informal trails are present

on the north (river -right) side ( Figure 2-4). The channel of the Toutle River appears well -
connected to overbank areas with areas of sediment deposition and channel widening
observed at the confluence with the Cowlitz River downstream. This condition reflects the

recent volcanic deposits of M ount St. Helens in the watershed and sediment deposition is

likely to continue. No wetlands mapped in the national wetland inventory are present other

than the river channel.

The existing bridge has high human activity and very loud road noise from existing traffic.

Because of these disturbances it is unlikely that more sensitive species such as large
carnivores will frequent the area. It is likely that the Toutle River Bridge does occasionally
pass highly habituated species such as resident deer, and/or those with high tolerance for

human presence such as raccoon and coyote. These species are mostly likely to use the
structure during periods of low traffic volume and reduced human presence. The vegetation

cover is well established throughout the passage area and vegetation is likely to provide
connectivity for small mammals, amphibians, and reptiles. This again assumes use by species

that are not sensitive to noise and human presence and/or are able to use the structure when
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traffic and human activity is low. The bridge is not included in the WDFW state fish passage
database and is passable.

Site Visit Day 2
= South Project Area

Approximate Right-of-
ey
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Figure 2-3. MP 51.7 Toutle River bridge site assessment stop.
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2.2 MP 53.9: Unnamed Tributary of (UNT) Cowlitz River Culvert

The existing culvert conveying the unnamed tributary (UNT) of the Cowlitz River at MP 53.9 is

a 36 - inch diameter corrugated metal pipe culvert ( Figure 2-5). The existing pipe alignment is
diagonal under | -5 and approximately 700 ft long. Other stormwater pipes may enter the

culvert at a manhole near the inlet. The outlet was not located during the November 2023

site assessment due to dense vegetation and wo ody material ( Figure 2-6). No mapped
wetlands are present other than the creek channel.

WSDOT fish passage staff located the culvert outlet and inlet in December 2023 and observed

a water surface drop that would indicate a fish passage barrier. The culvert is in the WDFW

fish passage database (site ID 992608) and classified as a 100% physical barrier. Potential
species using the UNT Cowlitz River include coho salmon, steelhead, sea -run cutthroat trout
and resident trout. The upstream potential habitat gain is reported as 667 m (approximately

0.4 mi).
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The current size (36 inches) and length (700ft) make it unlikely to pass most species, but it
may be used by habituated species that are comfortable with small dark spaces such as
raccoon, coyote, and possibly mustelids and foxes
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Figure 2-6. Channel downstream of the MP 53.9 culvert (culvert outlet not Iocate during site
assessment).

2.3 MP 56: UNT Hill Creek Culvert and WDNR Land
The existing culvert conveying UNT of Hill Creek at MP 56 is a 10 ft by 10 ft concrete box

culvert at the inlet and a 10 ft diameter corrugated metal pipe culvert at the outlet ( Figure
2- 7). The existing pipe alignment is straight under | -5 and approximately 300 ft long with light
visible through it from the inlet during the November site assessment ( Figure 2-8). No

wetlands mapped in the national wetland inventory are present other than the creek channel.

The culvert is in the WDFW fish passage database (site ID 991594) and classified as 100%
passable. Potential species using the UNT Hill Creek include chum salmon, coho salmon,
steelhead, sea -run cutthroat trout , and resident trout. WSDOT fish passage staff visited the

site in December 2023 and recommended an updated passage assessment (it was last
assessed in 2000).

This structure is relatively quiet and not located in a high traffic human area. The culvert
likely provide s passage for large and medium mammals that are comfortable with wading
through water such as bear, deer, and raccoon. Small mammals are unlikely to attempt to
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use this structure as it is fully wet. At the time of observation, flow was slow and could be
suitable for aquatic amphibians or reptiles such as garter snakes that are comfortable with
swimming. The structure is undersized for elk passage.
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Figure 2-7. MP 56 UNT Hill Creek culvert and WDNR land site assessment stop.
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Figure 2-8. MP 56 UNT HiI Creek culvert inlet during November 2023 site assessment.

2.4 MP 58.5: Foster Creek Culvert

The existing culvert conveying Foster Creek at MP 58.5 is an 8 ft wide by 10 ft tall concrete

box culvert approximately 170 ft long with light visible through it from the inlet during the
November site assessment (  Figure 2-9, Figure 2-10). No wetlands mapped in the national
wetland inventory are present other than the creek channel.

The culvert is in the WDFW fish passage database (site ID 990152) and classified as 33%
passable. Potential species using the UNT Hill Creek include coho salmon, steelhead, sea -run
cutthroat trout , and resident trout. The upstream potential habitat gain is reported as 6,939

m (approximately 4.3 mi). WSDOT fish passage staff visited the site in December 2023 and
observed that the culvert apron at the outlet has detached ( Figure 2-11 and may be a total
passage barrier; they recommended an updated passage assessment (it was last assessed in

2000).
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This structure is relatively quiet and not located in a high traffic human area. The structure
likely provide s passage for large and medium mammals that are comfortable with wading
through water such as bear, deer, and raccoon. Small mammals are unlikely to attempt to

use this structure as it is fully wet. At the time of observation, flow was slow and could be

suitable for aquatic amphibians or reptiles such as garter snakes that are comfortable with
swimming. The structure is undersized for elk passage.

Site Visit Day 1
Site Visit Day 2
= South Project Area

Approximate Right-of-
=P ¢

Cowlitz - N
e s )
8 River Bridge \:"90(\\?\
5

MP 585
Creekjkish
§ Barrier.Culvert

S

SmokeyiValley!Rd

Figure 2-9. MP 58.5 Foster Creek culvert site assessment stop.
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Figure 2-10. MP 58.5 Foster Creek'culvert inlet from Novembe 2023 site assessment.
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2.5 MP 59.1: Cowlitz River Bridge

The existing bridges over the Cowlitz River at MP 59.1 (WSDOT structure IDs 0004367A and

0004367B ) are multi -span steel truss bridges on concrete t - beams carrying northbound and

southbound traffic separately ( Figure 2-12). The total bridge span (perpendicular to the

direction of animal movement) is 760 ft with maximum spans of 240 ft. The total width (in

the direction of animal movement) is approximately 70 ft for both bridges. The bridges were

constructed in 1953 andhav = Kz K™ I 2a N~ Kt A oandAj KNznaj + KINAZKnlj =1
of -way does not include the parking lot or boat launch on the downstream river - left side of

the bridges.

Mandy Road and a trail crosses under the bridge on the south (river - left) side and Cowlitz
Loop road crosses under the bridge on the north (river -right) side ( Figure 2-13). The channel
of the Cowlitz River appears disconnected from overbank areas with no observed areas of

scour, sediment deposition, or channel widening. The distant headwaters of the Cowlitz River

are on Mt. Rainier and the volcanic and glacial sediments ar e likely to be transported through
the river network in the future. Freshwater emergent and forested/shrub wetlands are

mapped in the national wetland inventory in addition to the river channel.

The existing bridge has high human activity and very loud road noise from existing traffic.
Because of these disturbances it is unlikely that more sensitive species such as large

carnivores will frequent the area. It is likely that the Cowlitz River Bridge does occasionally
pass highly habituated species such as resident deer, and/or those with high tolerance for
human presence such as raccoon and coyote. These species are mostly likely to use the

structure during periods of low traffic volume and reduced human presence. The vegetation

cover is well established throughout the passage area and is likely to provide connectivity for

small mammals, amphibians, and reptiles. This again assumes use b y species that are not
sensitive to noise and human presence and/or are able to use the structure when traffic and

human activity is low. The bridge is not included in the WDFW state fish passage database

and is assumed to be passable.
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Figure 2-12. MP 59.1 Cowlitz River bridge site assessment stop.
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Figure 2-13. Existing bridge over the Cowlitz River; photo taken from south (river - left) bank looking north.

2.6 MP 90.4/90.7: Scatter Creek Bridge and Rest Area

The existing bridge over Scatter Creek at MP 90.4 (WSDOT structure ID0017465C) is a single -

span concrete slab bridge carrying both northbound and southbound traffic ( Figure 2-14). The

bridge span (perpendicular to the direction of animal movement) is 85 ft. The total width (in

the direction of animal movement) is approximately 120 ft. The bridge was constructed in

TcCocKZ] oXKIljZEKZK #AAo” Kt A oanaA] KN Ihedght+ adwayldgexmpti = Kk N &
include the adjacent railroad.

Scatter Creek isin glacial outwash deposits with a broad low - gradient floodplain. The channel
bed under the bridge is composed of rounded cobbles and gravels with margins of scour
protection rock. The channel was dry during the November 2023 site assessment ( Figure 2-15)
with approximately 8 ft of vertical clearance from the channel bottom to the low chord of

the bridge. WSDOT staff provided a photo from December 2023 showing the channel at half
bankfull flow and approximately 5 ft of vertical clearance above the scour protection rock

margins ( Figure 2-16). Freshwater emergent and forested/shrub wetlands are mapped in the

national wetland inventory in addition to the river channel.
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During low flows, the existing bridge is dry and likely accommodates most terrestrial species
but may be difficult for terrestrial amphibians because of extensive scour protection rock.

Lack of habitat structure may also discourage some small mammal movement, although cover

may be available in larger sized rock. High flow periods prohibit most terrest rial species
movement, except for small species able to use narrow steep margins at the end of the

structure. This structure is undersized for elk passage. The bridge is included in the WDFW

state fish passage database (site ID 996725) and is 100% passable . Potential species using
Scatter Creek include coho salmon, sea - run cutthroat trout  , and resident trout.
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Figure 2-14. MP 90.4/90.7 Scatter Creek site asessment stops.
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Flgure 2-15, Dry Scatter Creek channel and brldge durlng November 17, 2023 site assessment.
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Figure 2-16. Scatter Creek bridge in December 2023. The channel bottom is fully wetted with
approximately 5 ft of vertical clearance above the dry margin of scour protection rock.
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2.7 MP 92.6/92.7/92.8: Vets Farm and Maytown

There is no existing structure atthis location to provide wildlife movement across the highway
(Figure 2-17); however, wildlife activity has been noted nearby including elk , bears, cougars
and a bobcat . The area around Vets farm on the east side of the highway is managed as a
combination of pasture, ponds, and forest ( Figure 2-18). The site visit on the west side near

the Maytown rest area  identified open woodland with areas of emergent vegetation ( Figure
2-19).

Figure 2-17. MP 92.5/92.7 Vets farm and Maytown site assessment stops.

www.riverdesigngroup.co m 24 May 30, 2024


http://www.riverdesigngroup.com/
http://www.riverdesigngroup.com/














































































































































