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Memorandum
To: Mark Hirota, PB
From: John Horne, Evan Garich
Date: May 31, 2011
Subject: Final Geotechnical Foundation Recommendations, TS&L Phase

SR-35, Columbia River Crossing Project

This memorandum has been developed to provide preliminary geotechnical
recommendations to facilitate the TS&L bridge design efforts for the SR-35 Columbia
River Crossing Project. This document supersedes the memorandum “Preliminary
Geotechnical Foundation Recommendations” dated December 12, 2010 and February
25, 2011, and incorporates comments received by project team members.

A TS&L geologic profile at the proposed bridge alignment has been developed using
historic construction documents, and project specific investigations which included two
surveys and three geotechnical borings. The surveys include a bathymetric survey
performed on July 14, 2010 and a geophysical survey performed on October 20, 2010.
Barge mounted geotechnical drilling occurred from December 20 to 23, 2010.

The investigations were performed in order to develop a better understanding of the
elevation of bedrock and thickness of alluvium along the alignment. The historic
construction records and geophysical survey are in general agreement at the northerly
and southerly margins of the project. However, there is divergence of the data sets
from Sta. 33+00 to 51+00. The depth to bedrock is deeper than represented in historic
construction records at geotechnical borings B-1 and B-2, however there is good
agreement at B-3. The geophysical survey did not produce meaningful results from Sta.
33+00 to 51+00 due to the thickness of the alluvial package over bedrock and the
limitations in the ability of the equipment to penetrate 100+ feet of sediment. The TS&L
geologic profile is included as Attachment A. Although the bedrock elevation has been
determined at the three boring locations and to a high degree of confidence at the
southerly and northerly portions of the river crossing, significant uncertainty remains in
between the boring locations from Sta. 33+00 to 50+00 and at the south abutment
where bedrock may increase in depth again.

Preliminary foundation recommendations have been developed for driven piles and
drilled shafts. Driven piles were analyzed for stratigraphies developed at B-1 and B-2,
while drilled shafts were analyzed at B-3. It is presumed that driven piles would be
more economical at locations of deep bedrock (£50 feet of sediment) while drilled shafts
would be more economical in locations of shallow bedrock. Three sizes of open-ended
pipe pile were analyzed: 24x0.5, 36x0.5 and 48x0.5. It was assumed all piles would be
driven into bedrock and ultimate capacity would be limited by the structural capacity of
the piles. In the field, it may not be possible to drive the piles to bedrock, however very
high axial capacities will be achievable even if the piles are not tipped in bedrock.
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Subject  Preliminary Ground Motion Parameters

== PARSONS BRINCKERHOFF
= COMPUTATION SHEET
£ =

SR-35, Columbia River Crossing

Page:

Made by:
Date:
Checked by:
Date:

_1 of 4 |

E. Garich

12/8/201

J. Horme
12/9/201

References

Seismic Design Category at rock/alluvium interface - SDC A

USGS 2008 accelerations on bedrock:

500 yr
PGA 0.114
S, 0.260
S, 0.096

AAHSTO 2009 ground motion parameters:

500 yr
Foos 1.00
Fs 1.00
Fy 1.00
Ay 0.11
Sos 0.26
Spy 0.10
To 0.07
Ts 0.37

Geotechnical and Tunneling Group

Soil Site Classification at rock/alluvium interface - Site Class B

1) United States Geological Survey, 2008, Earthquake Hazards Program
2) AASHTO, 2010, AASHTO LRFD Bridge Design Specifications 5th Edition
3) AASHTO, 2009, Guide Specifications for LRFD Seismic Bridge Design, 1st Edition

1000 yr
PGA 0.158
S, 0.364
S 0.142

1000 yr
Foge 1.00
Fy 1.00
Fy 1.00
A 0.16
Sps 0.36
Sp1 0.14
To 0.08
Ts 0.39

Ground motion parameters shall be developed for two recurrence intervals - 500 and 1,000 years

GroundMotions

Ground Motion Parameter

SR-35 COLUMBIA RIVER CROSSING STUDY Final Report - Appendix
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PARSONS BRINCKERHOFF Page: 2 of 4
COMPUTATION SHEET Made by: E. Garich
Date: 12/8/201
Subject  Preliminary Ground Motion Parameters Checked by:  J. Home
SR-35, Columbia River Crossing Date: 12/9/201
Response Spectrum Values
500 yr 1000 yr
T(sec) | Sa T(sec) | Sa
0.00 0.11 0.00 0.16
0.07 0.26 0.08 0.36
0.37 0.26 0.39 0.36
0.40 0.24 0.40 0.36
0.45 0.21 045 0.32
0.50 0.19 0.50 0.28
0.55 0.17 0.55 0.26
0.60 0.16 0.60 0.24
0.65 0.15 0.65 0.22
0.70 0.14 0.70 0.20
0.75 0.13 0.75 0.19
0.80 0.12 0.80 0.18
0.85 0.11 0.85 0.17
0.90 0.11 0.90 0.16
0.95 0.10 0.95 0.15
1.0 0.10 1.0 0.14
1.1 0.09 1.1 0.13
1.2 0.08 1.2 0.12
1.3 0.07 1.3 0.11
1.4 0.07 1.4 0.10
1.5 0.06 1.5 0.09
1.6 0.06 1.6 0.09
B4 0.06 1.7 0.08
1.8 0.05 1.8 0.08
1.9 0.05 1.9 0.07
2.0 0.05 2.0 0.07
2.3 0.04 2.3 0.06
2.5 0.04 25 0.06
2.8 0.03 2.8 0.05
3.0 0.03 3.0 0.05
3.5 0.03 3.5 0.04
4.0 0.02 4.0 0.04
4.5 0.02 4.5 0.03
5.0 0.02 5.0 0.03
6.0 0.02 6.0 0.02
7.0 0.01 7.0 0.02
8.0 0.01 8.0 0.02
9.0 0.01 9.0 0.02
10.0 0.01 10.0 0.01
GroundMoations
Ground Motion Parameter
Geotechnical and Tunneling Group
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== PARSONS BRINCKERHOFF Page: dof |
£ = COMPUTATION SHEET Made by:  E. Garich
. Date: 2/18/2
Subject  Liquefaction Analysis Checked by: J. Horne
SR-35, Columbia River Crossing Date: 2/18/2

A seismic hazard deaggregation was performed to identify the seismic sources that contribute the greatest
hazard to the site. The sources were identified: 1) Shallow crustal faults, 2) Intraplate faulting, and

3) Cascadia Subduction Zone (CSZ) faulting. A M-R pair from each source which had the greatest
contribution to the mean PGA was choosen to be included in the liquefaction analysis. These pairs are:

1) Shallow crustal - M = 5.40, R =8.3 km
2) Intraplate - M =7.01, R =86.0 km
3)CSZ-M=9.0,R=179.7 km

Attenuation relationships were used to determine the PGA from each M-R pair at the site. For the shallow
crustal faulting 3 NGA relationships (Boore and Atkinson (2008), Campbell and Bozorgnia (2008), and
Chiou and Youngs (2008)) were equally weighted to evaluate PGA. For CSZ and Intraplate faulting
Youngs et al. (1997) was used. Averaged PGA's are as follows:

1) Shallow crustal - PGA=0.13 g
2) Intraplate - PGA=0.11g
3)CSZ-PGA=0.10¢g

The liquefaction analysis was performed using the software program LiquefyPro V.5.8f. This program utilizes
Seed's Method to calculate the CSR and the CSR is determined from corrected SPT blow count data (Harder and
Seed, 1986 and Harder, 1997). Fines content correction formulas developed by Idriss and Seed (1997) were used
and the Ishihara/Yoshimine Method was used to calculate settlement. A anlaysis was performed at each boring
using insitu and laboratory test data from the field explorations. Three earthquake scenerios were analyzed at each
boring. The results of these analyses are presented on Plates B1-1 through B3-3 and summarized below.

Settlement |
Predicted
Scenerio Liquefaction? |(inches)

B-1, Crustal Yes 5
B-1, Intraplate Yes 13
B-1,CSZ Yes 21
B-2 , Crustal Yes 3
B-2, Intraplate Yes 14
B-2, CSZ Yes 24
B-3, Crustal Potential 4
B-3, Intraplate Potential 10
B-3, CSZ Potential 12

GroundMd
Liguefq

Geotechnical and Tunneling Group
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Memorandum
To: Mark Hirota, PB
From: John Horne, Evan Garich
Date: February 25, 2011
Subject: Preliminary Geotechnical Foundation Recommendations

SR-35, Columbia River Crossing Project

This memorandum has been developed to provide preliminary geotechnical
recommendations to facilitate the TS&L bridge design efforts for the SR-35 Columbia
River Crossing Project. This document supersedes the memorandum titled “Preliminary
Geotechnical Foundation Recommendations” dated December 12, 2010.

A TS&L geologic profile at the proposed bridge alignment has been developed using
historic construction documents, and project specific investigations which included two
surveys and three geotechnical borings. The surveys include a bathymetric survey
performed on July 14, 2010 and a geophysical survey performed on October 20, 2010.
Barge mounted geotechnical drilling occurred from December 20 to 23, 2010.

The investigations were performed in order to develop a better understanding of the
elevation of bedrock and thickness of alluvium along the alignment. The historic
construction records and geophysical survey are in general agreement at the northerly
and southerly margins of the project. However, there is divergence of the data sets
from Sta. 33+00 to 51+00. The depth to bedrock is deeper than anticipated from
historic construction records at geotechnical borings B-1 and B-2, however there is
good agreement at B-3. The geophysical survey did not produce meaningful results
from Sta. 33+00 to 51+00 due to the thickness of the alluvial package over bedrock and
the limitations in the ability of the equipment to penetrate 100+ feet of sediment. The
TS&L geologic profile is included as Attachment A. Although the bedrock elevation has
been determined at the three boring locations and to a high degree of confidence at the
southerly and northerly portions of the river crossing, significant uncertainty remains in
between the boring locations from Sta. 33+00 to 50+00 and at the south abutment
where bedrock may increase in depth again.

Preliminary foundation recommendations have been developed for driven piles and
drilled shafts. Driven piles were analyzed for stratigraphies developed at B-1 and B-2,
while drilled shafts were analyzed at B-3. It is presumed that driven piles would be
more economical at locations of deep bedrock (+50 feet of sediment) while drilled shafts
would be more economical in locations of shallow bedrock. Three sizes of open-ended
pipe pile were analyzed: 24X0.5, 36X0.5 and 48X0.5. It was assumed all piles would
be driven into bedrock and ultimate capacity would be limited by the structural capacity
of the piles. In the field, it may not be possible to drive the piles to bedrock, however
very high axial capacities will be achievable even if the piles are not tipped in bedrock.
Driven pile tip elevations should be a minimum of 20 feet below the maximum predicted

44 SR-35 COLUMBIA RIVER CROSSING STUDY Final Report - Appendix



APPENDIX E Foundations Recommendations Memorandum

liquefaction depth of 60 feet. Driven pile capacities at B-1 and B-2 are presented in

Attachment B.

It is presumed drilled shafts would be socketed into bedrock and behave primarily as
end bearing shafts. Shaft sizes of 6, 8, and 10 ft. in diameter were analyzed. Shafts
should be socketed at least two diameters into rock. Axial capacity derived from the

bedrock will be highly dependent on the overall strength/hardness, jointing

characteristics, and degree of weathering at each shaft location. The bedrock at the
project location is basalt of the Grande Ronde Formation. Basalt samples obtained
from drilling ranged from weathered to fresh, with unconfined compressive strengths
ranging from 1,500 to 22,000 psi. Low end strengths were used in the drilled shaft
capacity calculations at B-3. Drilled shaft capacities at B-3 are presented in Attachment

C.

Soil and rock parameters have been developed for lateral loading and deformation

analysis. The recommended parameters are presented in Tables 1 and 2. The lateral
parameters for rock were developed based on Unconfined Compressive Strength tests
using Mohr-Coulomb failure criteria and accounting for potential jointing in the rock and
the stresses acting on the rock.

Table 1. Lateral Analysis Parameters at B-1 and B-2

Unit 1 2 3 4
Description Loose Alluvial | Med-Dense Alluvial | NS

Sand Sand Alluvial Basalt

Gravel
B-1 Thickness 40 ft 54 ft 26 ft -
B-2 Thickness 68 ft 22 ft 13 ft -
Condition Static | Liquefied | Static Liquefied | Static/ Static/
Liquefied | Liquefied
Soil Type for “ s , “ » P ’ « ” “Silt” (c-
LPILEyKnaIysis Sand Sand Sand Sand Sand mate&ial?
Effective Unit
Weight (pcf) 38 38 53 53 68 83
® (degrees) 28 8 32 8 35 35
Cohesion (psf) 0 0 0 0 0 144,000
Initial p-y 024D | 004D | 072D | 004D 15D 450
\1 . . . . .

modulus (ksi)
Strain at 50%
Maximum 0 0 0 0 0 0.005
Stress

1. The initial p-y modulus in alluvium is presented as a function of depth, D (ft).

Over a Century of

Engineering Excellence
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Table 2. Lateral Analysis Parameters at B-3

Unit 1 2 3 4

Description Soft Alluvial Silt | Loose Alluvial Sand WeBzT:lrted Basalt

B-3 Thickness 27 ft 3 ft 15 ft -

Condition Static | Liquefied | Static Liquefied | Static/ Static/
Liquefied Liguefied

SO|I Type for i ” “ ” n ” 13 ” i ” “Silt” (C—(P

LPILE Analysis | @ | "Sand Sand Sand Sand material)

Effective Unit

Weight (pcf) 33 33 53 53 73 83

@ (degrees) 0 8 28 8 40 35

Cohesion (psf) 100 0 0 0 0 13,000

Initial p-y | go4p | 004D | 024D | 0.04D 1.5D 80

modulus (ksi)

Strain at 50%

Maximum 0.02 0 0 0 0 0.002

Stress

1. The initial p-y modulus in alluvium is presented as a function of depth, D (ft).

Seismic design parameters have been developed following AASHTO LRFD Bridge
Design Specifications, 5™ Ed. Currently, ODOT specifies performance requirements for
two ground motion events having recurrence intervals of approximately 500-years and
1,000-years based on USGS 2002 PSHA, while WSDOT has performance
requirements for one event, the 1,000-year recurrence based on USGS 2008 PSHA.
The USGS 2008 ground motions were found to be approximately 5 percent larger than
those found using the 2002 data set. Ground motions based on the USGS 2008 data at
the rock/alluvium interface have been characterized and are presented in Attachment D.

The site is located within an area of moderate seismicity. No known active faults lie
within 6 miles of the project site. A simplified liquefaction assessment of the soil
columns at B-1, B-2, and B-3 is presented in Attachment D. The loose alluvium in the
upper 60 feet at borings B-1 and B-2 is liquefiable. The elastic silt present in boring B-3
should not liquefy, however, it may exhibit sensitive behavior which will result in strength
loss during a seismic event. Although not directly analyzed, the south approach should
be considered susceptible to liquefaction-induced lateral spreading. Mitigation involving
ground improvement should be considered to reduce the effects of liquefaction-induced
lateral spreading. The limits and type of ground improvement will be developed during
subsequent design phases of the project.

Attachments

Attachment A: TS&L Geologic Profile

Attachment B: Preliminary Driven Pile Capacities
Attachment C: Preliminary Drilled Shaft Capacities
Attachment D: Seismic Design Criteria

Over a Century of
Engineering Excellence
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APPENDIX H HECRAS Scour Memorandum

Memorandum

To: Mark Hirota

From: Karl Krcma and Choncy Jones

Date: 711312011

Subject: SR-35 HECRAS modeling and scour analysis

Introduction

Choncy Jones and | have completed the HEC-RAS modeling and scour analysis for the proposed
SR-35 bridge at Hood River over the Columbia River. The following is a summary of the
methodology and results.

HECRAS Modeling

HECRAS and HEC-2 models were obtained from the Portland District Corps of Engineers. The
HEC-2 model was developed in 1997 and the HECRAS model was developed in 2008. The
HECRAS model was used in 2008 by the Corps to analyze sedimentation impacts from recent
Hood River floods. Geometry data from these models was composited into one HECRAS model.
This model was then supplemented with hydrographic survey data from NWHydro collected in
2010. NWHydro's data consisted of seven cross sections in the vicinity of the existing and
proposed bridges. The new cross section data also reflected the downstream delta from the Hood
River confluence. Two geometry files were created, 1) the existing bridge geometry was input
using as-built information and 2) the existing bridge is replaced by the proposed bridge geometry
using information supplied by Matthew Miller. The proposed bridge consists of 13 inwater piers
(Bents #2 through #14). The model was run with an assumed starting water surface elevation at
Bonneville Dam of 80.37 NAVD (77 ft. NGVD + 3.37 ft conversion to NAVD). This is in
accordance with Corps of Engineers Bonneville Dam Reservoir Hydrologic and Hydraulic
Analysis dated 20 October 1990. Recurrence interval discharges were modeled for the 2, 10, 50,
100, and 500 year events. The HECRAS model results comparing the existing condition and
proposed condition results are listed in Table 1. for the approach cross section 170.2 located just
upstream of the proposed and existing bridges.

Table 1. HECRAS Model Results
Recurrence Interval Discharge Existing Water| Proposed Water
(years) (cubic feet/second)| Surface Elev. Surface Elev.
(Ft. NAVD) (Ft. NAVD
2 360,000 84.309 84.312
10 515,000 87.622 87.628
50 635,000 90.525 90.534
100 680,000 91.629 91.639
500 800,000 94.628 94.641

Over a Century of
Engineering Excellence

84 SR-35 COLUMBIA RIVER CROSSING STUDY Final Report - Appendix



APPENDIX H HECRAS Scour Memorandum

Memorandum

Comparison of the 100 year existing versus proposed conditions indicates a water surface
elevation increase of 0.010 feet.

Scour Analysis

Data from the HECRAS proposed condition model was utilized to perform scour calculations
using HEC-18 methodology. Since the proposed piers consist of columns of piles, a pile cap and
a pier stem the analysis required the methodology for complex pier shapes. The 100 year and
500 year events were used in the analysis. The Dsy and Dgs grain sizes for the various pier
locations were obtained from the Pacific Geotechncial Data Report SR-35 Columbia River Study.
The grain sizes ranged from very fine silt at Bent #9 to sand with a Dsy of 0.15 mm for bents #2
through 7. Table 2 lists the grain sizes for the various bents used in the analysis. Scour was
computed for both contraction and local scour. Channel degradation was assumed to be an
insignificant factor due to the anthropomorphic conditions induced by the Bonneville dam and due
to the sediment load contributed by Hood River. Contraction scour was calculated using the HEC-
18 methodology resulting in 1.03 feet for the 100 year event and 1.21 feet for the 500 year event.
Table 3 lists the total scour (contraction and local) for the various bents for both the 100 year and
500 year events.

Table 2. Sediment Grain Size for Proposed Bents
Bent # Dsu DSE
(mm) (mm)
2 0.15 0.28
3 0.15 0.28
4 0.15 0.28
5 0.15 0.28
6 0.15 0.28
7 0.15 0.28
8 0.13 0.30
9 0.05 0.10
10 0.09 0.15
11 0.09 0.15
12 0.09 0.15
13 0.09 0.15
14 0.09 0.15

Over a Century of
Engineering Excellence
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Memorandum

Table 3. Estimated Total Scour for the Proposed Bridge |
Bent # 100 Year Total Scour | 500 Year Total Scour
(feet) (feet)
2 10.6 11.2
3 20.2 21.9
4 19.9 21.9
5 219 23.6
6 22.4 24.1
7 23.0 24.7
8 251 26.8
9 20.9 22.3
10 16.8 16.8
11 15.9 16.1
12 15.9 16.1
13 16.1 16.2
14 26.6 27.1

As a conservative approach, in areas where the HECRAS proportioned flow lane velocities were
low with respect to the average channel velocity, the channel velocity was used in the scour
calculation. Note that the predicted scour depths assumes that erodible material is available to
the ultimate depth. The presence of bedrock is not accounted for in the calculations. For instance,
Bent#14 predicts over 26 feet of scour due to a foundation width of 20 feet, however, bedrock is
located near the mudline for the proposed bent location. Also note that scour calculations
assumed no significant accumulation of debris on the piers.

Over a Century of
Engineering Excellence
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Scope of Work

Final Environmental Impact Statement and Preliminary
Engineering

Task 1. Project Management and Coordination

1.1 Project Management and Quality Assurance

Assumptions:
e Project duration will be 24 months

1.2 Project Invoices and Progress Reports

Assumptions:
e Project invoices and progress reports will be prepared monthly

1.3 Monthly Project Management Team Coordination Meetings

Assumptions:
e Monthly design coordination meetings will be held between RTC,

WSDOT, ODOT, and the consultant with three (3) consultant staff
attending each meeting

e Coordination meetings will be used to manage current tasks, plan
for future tasks, and provide technical and project management
coordination opportunities

¢ Consultant shall prepare and distribute meeting agenda prior to
each meeting

Task 2. Environmental

2.1 Discipline Reports: Update discipline reports with new information and
regulatory changes

a. Soils and Geology

b. Fish
i. Address any changes to threatened and endangered
species listings and critical habitat designations

c. Wildlife
i. Address any changes to threatened and endangered
species listings and critical habitat designations

SR-35 Columbia River Crossing 1 October 2011
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d. Vegetation
i

Conduct additional plant surveys for sensitive species,
species habitat, and invasive species during appropriate
seasons particularly on the Washington shore area disturbed
during construction

Address project impacts on invasive species, including
prevention and control of outbreaks

e. Wetlands
i.

Conduct survey to identify any wetlands that may be present
along north end of new alignment

f. Waterways/Water Quality
.

Coordinate with design team to address specifications of
bridge drainage capacity, treatment facilities, spill prevention
and containment plans

Disclose detailed construction impacts on water quality

iii. Address snow and ice management in water quality section

Identify any monitoring wells, wells that would be
abandoned, water rights, or water licenses that would be
affected; comply with Oregon Water Resources Department
guidance

g. Land Use
i

Coordinate with Columbia Gorge Commission on any any
changes to policies that address project compliance with the
Columbia River Gorge National Scenic Area management
plan

Reevaluate project consistency with the Port of Hood River
marina master plan and the river walk conceptual plan

h. Social and Economic Elements
i.

Perform further outreach to nearby census blocks and block
groups that contain higher proportions of minority and low-
income populations compared to local, county and state
distributions

Include more discussion on the financial feasibility study:
update data and analysis to disclose the need for tolls
Consider interpretive signs on proposed bridge

Update census data

i. Relocations
j.  Visual Resources

k. Noise
[.  Air Quality
i. Address toxics and particulate matter on sensitive receptors,
including treaty access fishing sites
m. Energy
SR-35 Columbia River Crossing 2 October 2011
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n. Hazardous Materials

Assumptions:
e Studies involving collection of fish samples or wildlife specimen will

not be required

e Assumes one (1) field visit for plant surveys

¢ Revisions to discipline reports assume the preferred alternative is
consistent with the preferred alternative identified in the project
Type, Size and Location (TS&L) Study

2.2 Final Environmental Impact Statement (FEIS)

a. Prepare FEIS document, which shall:
i. Include updated technical information from revised discipline
reports
ii. Incorporate changes as needed to respond to comments
received on the Draft EIS (DEIS)
iii. Expand the secondary and cumulative impacts discussion
on
1. Air quality
2. Noise
3. Hazardous materials transport
4. Induced growth
iv. Updated traffic modeling results
v. Be prepared in a reader-friendly format using plain language
and graphics to the extent possible per WSDOT’s Reader-
Friendly Toolkit
vi. The Final EIS shall provide evidence and detailed
explanation on why all alternatives that preserved the Hood
River Bridge were eliminated from further study in the EIS
(e.g., bridge structural evaluations, barge accidents)

b. Prepare for and participate in pre-signatory and signatory briefings
with Washington State Department of Transportation (WSDQOT) and
coordinate with the Oregon Department of Transportation (ODOT)
and Federal Highway Administration (FHWA) to obtain signatures

¢. Prepare Record of Comments, which shall include point-by-point
responses to each comment received on the DEIS

d. Prepare Record of Decision (ROD), which shall include the
following elements
i. Decision
ii. Purpose and Need
iii. Alternatives Considered
iv. Determinations and Findings
v. Measures to Minimize Harm
vi. Project Commitments
vii. Monitoring and Enforcement

SR-35 Columbia River Crossing 3 October 2011
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viii. Responses to Comments Received on the FEIS

e. Prepare legal ads announcing availability of FEIS and ROD;
prepare statute of limitations

f. Update Administrative Record through the signature of the ROD

Assumptions:

e A total of four (4) versions of the FEIS shall be prepared:

o Draft 1 FEIS will be reviewed by RTC, WSDOT SW Region,
WSDOT Headquarters, ODOT Region 1, and ODOT Geo-
Environmental Section

o Draft 2 FEIS will be reviewed by FHWA Washington Division

o FEIS for WSDOT, ODOT and FHWA signatures

o Final FEIS for public distribution

¢ No major revisions to the DEIS are anticipated as technical experts
have previously reviewed the document

e The FEIS shall analyze the same alternatives examined in the
DEIS; the preferred alternative is assumed to be the same as the
preferred alternative identified in the project TS&L Study

e Two (2) versions of the Record of Comments shall be prepared:

o Draft Record of Comments

o Final Record of Comments

e A total of 12 comments were received on DEIS and will be
addressed in Record of Comments and FEIS

e A total of three (3) versions of the ROD shall be prepared:

o Draft 1 ROD will be reviewed by RTC, WSDOT SW Region,
WSDOT Headquarters, ODOT Region 1, and ODOT Geo-
Environmental Section

o Draft 2 ROD will be reviewed by FHWA Washington Division

o Final ROD for FHWA'’s signature

Publication costs of legal ads included

2.3 Mitigation Plan

a. Prepare detailed mitigation plan that addresses project impacts to
shoreline habitat, instream habitats, wetlands, and water quality

2.4 Section 106 of the National Historic Preservation Act
a. Determine the Area of Potential Effects (APE)

b. Conduct archaeological surveys in areas that will have ground
disturbance within the preferred alternative footprint and all staging
areas including the extant Hood River Bridge; these areas may
involve underwater exploration

SR-35 Columbia River Crossing 4 October 2011

SR-35 COLUMBIA RIVER CROSSING STUDY Final Report - Appendix 167



APPENDIX K Final EIS Scope of Services

168

C.

Make a finding of effect for any historic properties and
archaeological resources that are eligible for listing on the National
Register of Historic Places

If any resources are found to be adversely affected, develop
mitigation measures and prepare a Memorandum of Agreement
(MOA)

Coordinate with Oregon and Washington State Historic
Preservation Officers, Port of Hood River, and other local historic
preservation groups

Assumptions:

Hood River Bridge is eligible for listing on the National Register of
Historic Places

APE will be reviewed by Washington Department of Archaeology
and History Preservation (DAHP) and the Oregon State Historic
Preservation Officer (SHPO) and revised up to two (2) times to
address comments

Archaeological surveys will include a pedestrian survey augmented
by shovel probes due to poor surface visibility, vegetation, and
overburden

A permit for surveying public lands will be required from SHPO and
possibly from DAHP

Assumes one (1) newly discovered site will be identified; an
excavation permit would be required prior to additional field
evaluation to make a finding of effect

MOA will be reviewed by Washington Department of Archaeology
and History Preservation (DAHP) and the Oregon State Historic
Preservation Officer (SHPQ) and revised up to two (2) times to
address comments

Historic American Engineering Record (HAER) documentation of
the Hood River Bridge would be reviewed by DAHP, SHPO, and
the National Park Service one (1) time.

2.5 Tribal Coordination

a.

Coordinate and consult with the following Native American tribes:
Yakama Nation, Confederated Tribes of the Warm Springs,
Confederated Tribes of the Umatilla Reservation, and Nez Perce

Engage tribes in face-to-face meetings

Comply with the WSDOT Centennial Accord

SR-35 Columbia River Crossing 5 October 2011
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d. Coordinate with tribes on potential project impacts to treaty access
fishing sites and Section 106 resources

e. Disclose construction impacts and operational impacts on treaty
access fishing sites

f. Review compliance with treaty rights in the land use plan
consistency section

Assumptions:
e RTC, WSDOT, and ODOT will have significant involvement in tribal

coordination

¢ Official correspondence will take place on WSDOT and/or ODOT
letterhead

e Mailing lists will be provided by RTC, WSDOT, and ODOT

e Two (2) group tribal meetings will be held with two (2) consultant
staff attending each meeting

2.6 Biological Assessment
a. Prepare a Biological Assessment (BA)

b. Coordinate and consult with NOAA Fisheries and USFWS to obtain
updated species lists and other relevant information

c. Address the NOAA Fisheries Stormwater Guidance
d. Determine effect of project on applicable ESA species

e. Develop acceptable conceptual mitigation measures and
construction BMPs

Assumptions:
e Mitigation will be required to compensate for aquatic project

impacts
¢ A total of two (2) versions of the BA shall be prepared:

o Draft BA will be reviewed by RTC, WSDOT SW Region,
WSDOT Headquarters, ODOT Region 1, and ODOT Geo-
Environmental Section

o Final BA for submittal to USFWS and NOAA

e Additional revisions to the Final BA (if requested by USFWS and
NOAA Fisheries) are not included in this scope

¢ Includes attendance at three (3) agency meetings as well as two (2)
site visits

SR-35 Columbia River Crossing 6 October 2011
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2.7 Section 4(f) of the US Department of Transportation Act

2.8 Environmental Streamlining

Task 3. Preliminary Engineering

Assumptions:

Assumptions:

a. Prepare Final Section 4(f) Evaluation to include:
i. Updated technical information from revised discipline reports
if applicable
ii. Incorporate changes as needed to respond to comments
received on the Draft EIS and Draft Section 4(f) Evaluation

b. Coordinate with both State Historic Preservation Officers, Port of
Hood River, and other local historic preservation groups

¢ Hood River Bridge is applicable to Section 4(f); no other resources
need to be included in the Section 4(f) Evaluation

e Programmatic Section 4(f) Evaluation can be used for the Hood
River Bridge

a. Prepare SAFETEA-LU Coordination Plan

i.  Work with RTC to identify and invite Cooperating and
Participating Agencies

b. Restart coordination with Washington State’s Statewide Advisory
Group for Environmental Stewardship (SAGES) and Oregon’s
Collaborative Environmental and Transportation Agreement for
Streamlining (CETAS) groups

Concurrence on criteria for selecting the preferred alternative
d. Concurrence on selection of a preferred alternative

e Two (2) coordination meetings with Washington State SAGES
group to coordinate on criteria for selecting the preferred alternative
and selection of the preferred alternative with two (2) consultant
staff attending each meeting

o Two (2) coordination meetings with Oregon CETAS group to
coordinate on criteria for selecting the preferred alternative and
selection of the preferred alternative with two (2) consultant staff
attending each meeting

3.1 Preliminary Engineering Validation
a. Validate design requirements listed in the Final TS&L Study
b. Update cost estimate to support financing and grant applications
SR-35 Columbia River Crossing 7 October 2011
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c. Achieve an updated design acceptance by ODOT, WSDOT, and
other key agencies

d. Update the design to a level to support the FEIS and biological
assessment, if needed

3.2 Drainage

a. Validate bridge deck drainage capacity calculations and the amount
of potential runoff, including snow removal

b. Determine the location, preliminary sizing and specifications for
storm water conveyance and treatment facilities

c. Specify how proposed treated discharges into the Columbia River
would comply with water quality standards and how accidental
spills would be managed

Assumptions:

e There will be two (2) stormwater treatment facilities, one located on
each side of the river

e Stormwater conveyance and treatment facility design will be based
on a single set of criteria for both the Washington and Oregon sides
of the bridge; the more restrictive of the Washington and Oregon
stormwater design criteria will be used

e A separate draft/final Stormwater Hydraulics/Management Report is
not included in this phase of the work; these will be included in the
60% (Draft Stormwater Report) and 90% (Final Stormwater Report)
phases of final design

e Coordination with WSDOT and ODOT will occur regarding
management of accidental spills

e Assumes 10 Drainage Drawings for 30% Level

3.3  Survey
a. Determine specific right-of-way acquisition of private property
and/or transfer of public ownership of property
3.4 ODOT Coordination
a. Coordinate with ODOT should occur regarding the connection of
bridge approach road and nearby [-84 ramps
3.5 Perform Geotechnical Studies

a. Develop a geotechnical work plan to support the preliminary
engineering effort

SR-35 Columbia River Crossing 8 October 2011
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b. Prepare exhibits that will accompany in-water drilling permit
applications and right-of-entry permit applications, and traffic
control plans

¢. Conduct geotechnical subsurface exploration, including
geotechnical borings at each pier location and at each abutment

d. Execute laboratory testing to determine geotechnical properties of
soil and rock samples

e. Perform geotechnical analyses to confirm foundation type(s) and
size(s) at each pier

f. Perform geotechnical analyses to determine geometry and
foundation performance of approach fills

g. Performed geotechnical analyses to quantify the seismic effects at
piers and approaches and develop mitigation concepts

h. Develop preliminary pavement design

i. Summarize findings and recommendations in a draft geotechnical
report

j. Participate in design review workshops with geotechnical
counterparts of ODOT and WSDOT

k. lIssue final geotechnical report that incorporates agency comments

Assumptions:

o  Work will be governed jointly by Geotechnical Design Manuals of
ODOT and WSDOT:; where conflicts exist, the more conservative
design manual will take precedence

e In-water drilling permit applications will be prepared, submitted by
others

¢ Traffic control plans will be prepared, submitted by others

3.6 Conduct wind load analysis to support the finalization of bridge type,
size, and location

a. The wind load analysis will also determine impacts of the bridge on
windsurfing and kiteboarding

b. A wind model will be developed based on wind rose readings
collected as part of this task

3.7  Utility coordination

a. Establish a utility coordination matrix by identifying utilities and
contact names for utilities within the project limits
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i. Request utility as-built information

i. Review available information about existing utilities, prior
rights of utility owners

b. Potential Utility Conflict Technical Memo and Utility Concurrence
Letters: provide a technical memorandum to identify potential
conflicts (type of utility, size, and location (horizontal and vertical))
based on 30% design package

3.8 Validate design requirements listed in the TS&L Study

a. Determine the bridge and structural member size applicability
based on wind load studies

Assumptions:
¢ Design of foundation piers and other proposed in-water structures
will remain substantially the same as what was modeled in the
TS&L Study, so no additional hydraulic and scour analysis is
needed

3.9 Right of way acquisition plans for bridge, access road, stormwater
facilities, and environmental impact mitigation

Task 4. Transportation

4.1 Update traffic modeling results for the design year; the design year
would be twenty years beyond the expected year of opening

4.2 Re-examine previously used traffic volume growth factors to check if
they would still be applicable and recalculate if necessary

4.3 Prepare traffic forecasts for analysis of potential tolling policies and
other financing strategies

Assumptions:
e T-design intersection shown in TS&L Study would move forward as
the preferred alternative
e Synchro/SimTraffic software would be used to perform traffic
analysis to determine delay, LOS and queue lengths

Task 5. Tolling Financial Feasibility Study

5.1 Update Financial Feasibility Technical Memorandum
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. Research current population and employment projections for the

study area and identify changes and new trends since the previous
work. ldentify recent and planned commercial and residential
developments and estimate their potential impacts on official
projections. Review and analyze 2010 census data for
demographic changes since 2000 that would affect journey to work
and other travel patterns across the river.

. Reuvisit survey data and determine if the results are still valid to

inform a feasibility level toll traffic and revenue study, making
potential adjustments for the effects of inflation, changing
demographics, and other factors noted in 5.1.a above. In the event
that additional survey work is undertaken for public involvement or
traffic planning purposes, coordinate with those efforts to identify
additional information that can be collected to further inform the
feasibility level toll traffic and revenue study.

. Working closely with the transportation analysis in Task 4, prepare

feasibility level, annual toll traffic and revenue projections for a 30
year forecast horizon based on an agreed upon toll rate schedule
and escalation policy. This may rely on updating the econometric
regression model developed for the previous work to assess
changes in traffic under higher than today’s toll rate and/or applying
elasticity diversion factors and daily-to-annual expansion factors to
traffic projections prepared in Task 4.

. Prepare operations and maintenance cost estimates for toll

collection functions, bridge operation and maintenance, and related
operating costs necessary to arrive at the net revenue stream that
could support financing. Several of the inputs and/or estimates
involved would be provided by one or both of the two states
assuming that the new bridge would not be owned by the Port of
Hood River.

. Prepare a simple financial model to estimate the toll funding

contribution possible from leveraging the forecasted net toll
revenue stream from the sale of municipal bonds. This work would
be done in close coordination with the state that would likely issue
the debt to agree upon the debt structure, any additional backing by
the state, applicable financing assumptions including future interest
rates, credit ratings and debt service coverage.

In close coordination with both states, identify the set of candidate
local tax and fee revenue sources, including existing statutory
options and those that would require new legislation, by which to
augment toll funding. Prepare updated revenue estimates and
projections for the identified candidate local tax and fee revenue
sources in both states.
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a.

a.

Task 6. Public Involvement

6.1 Public activities

Determine whether to use an advisory committee (recommended);
assuming a committee is used, undertake the following activities:

i. Conduct up to three meetings with the committee to review,
comment and advise on bridge design issues, results of
additional environmental analysis, and other public outreach
activities

ii. Publicize meetings via media releases

iii. Summarize meeting results

Prepare up to three (3) newsletters or fact sheets about the project;
distribute to interested parties and via community gathering places,
including public offices and local businesses; newsletters would
describe the status of the project

Conduct up to two (2) public workshops or open houses to review
the preliminary design and environmental impacts associated with
the preferred alternative; one (1) meeting would be a design
workshop and one (1) meeting would be an open house

Specific activities would include:

i.  Publicize meetings via media releases, public notices,
meeting flyers, newsletter/fact sheets, direct e-mail notices
and advisory committee member assistance (assuming an
advisory committee is used)

i.  Prepare for and conduct meetings, including assisting with
meeting materials, logistics and facilitation

iii.  Summarize meeting results

Prepare additional media releases, as needed to publicize project
results or activities

Assist with presentations to local groups, if requested

Summarize public involvement activities and results in a concise
report for incorporation in the FEIS

6.2 Coordinate funding strategies with the Port of Hood River

Meet with Port officials at the outset of the project to identify shared
objectives, process and schedule for coordination, and
responsibilities of project team and Port representatives

Meet periodically with Port to implement process agreed upon in (a)

Summarize meetings and agreements with Port
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6.3 Agency activities

a. Determine whether to use a steering committee composed of state
and local agency representatives at the outset of the project

b. Assist in informing and soliciting comments from state, federal and
local agency representatives, as needed, pursuant to NEPA and
state environmental review requirements

c. Meet or communicate with agency representatives regarding
specific issues of concern; identify and clarify such issues for
presentation in the FEIS

Task 7. Final Design and Permitting Statement of Work

7.1 Prepare Statement of Work for final design and permitting

Assumptions:
o Statement of work will cover plans, specifications, and construction

cost estimate
e ODOT, WSDOT, RTC would review the Statement of Work

Final EIS and Preliminary Engineering Estimated Budget:
$1,840,000 - $2,240,000

The total estimated cost for the Final EIS and Preliminary Engineering Phase of
work is $1,840,000 to $2,240,000 depending on when the work is performed.
This cost estimate assumes the work begins during the 2011-2016 timeframe.
The cost is expected to increase over time due to inflation.

The HAER documentation of the Hood River Bridge, included in Task 2.4, could
be deferred to the next phase of work (Final Design and Permitting). In addition,
there are a number of tasks that could be led or supported by WSDOT and/or
ODOQOT for potential project savings. These tasks include:
e Task 2.5 Tribal Coordination
Task 3.2 Drainage
Task 3.3 Survey
Task 3.5 Geotechnical Studies
Task 3.7 Utility Coordination
Task 3.9 Right of Way Acquisition Plans
Task 6 Public Involvement.

The attached breakdown of costs provides an estimate for each task.
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