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PORT OF NEWPORT COMMISSION WORK SESSION MEETING AGENDA
Tuesday, October 18, 2016, 12:00 noon
South Beach Activities Room
2120 SE Marine Science Drive, Newport, OR 97365

Call to Order

Port Dock 5 Approach Contract
Public Comment

Adjournment

Regular meetings are scheduled for the fourth Tuesday of every month at 6:00 p.m.

The Port Newport South Beach Marina and RV Park Activity Room is accessible to people with disabilities. A request for an
interpreter for the hearing impaired or for other accommaodations for persons with disabilities should be made at least 48 hours in

advance of the meeting to Port of Newport Administration Office at 541-265-7758.

-HHE-
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PORT DOCK 5 CONCEPTUAL ALTERNATIVES ANALYSIS SUMMARY REPORT
For the
Port Dock 5 Pier Approach — Structural Renovation Design Project
Newport, Oregon

Executive Summary

The Port of Newport's Port Dock 5 is in need of structural rehabilitation. OBEC Consulting
Engineers (OBEC) conducted an evaluation of alternatives to implement the rehabilitation. Three
alternatives were considered: 1) repairing the existing structure; 2) replacing the existing
structure; and 3) replacing the structure with an enlarged and enhanced structure. The results of
the OBEC's analysis led to the recommendation for implementing Alternative 2, with the following
caveats. Alternative 2 meets a majority of the Port's goals and would be the most expeditious in
allowing full function of the dock for the long term. Alternative 3 rated highest overall in the
evaluation process. Due to the existing structural condition of the Dock 5 piles, the anticipated
lengthy permitting time frame, and the significant cost of Alternative 3, the logical path to
achieving Alternative 3 is to approach it in phases. If grant funding for Alternative 3 appears
likely within a few years, the Port should consider implementing Alternative 1for the lowest cost in
the near future and then expanding to Alternative 3. Another solution could be to approach the
renovation in three phases, beginning with Alternative 1 as Phase 1, installing a new deck as
detailed for Alternative 2 as Phase 2, then expanding the deck and adding piles as detailed in
Alternative 3 for Phase 3. Throughout this evaluation it is assumed either Alternative 1 or
Alternative 2 has been constructed prior to Alternative 3 and is incorporated into the Alternative
3 structure.

Introduction

The mission of the Port of Newport (Port) is to provide and maintain marine infrastructure to
support commercial and sporting vessels that drive economic development in Yaquina Bay. Port
Dock 5, a vintage timber structure, is a critical piece of the Port's infrastructure and provides
access to the marina that is home to the largest commercial fishing fleet in Oregon. Port Dock 5 is
used primarily by the commercial fishing
fleet, and serves as the only access to
approximately 80 vessel moorings and a
floating fuel facility. In order to serve the
fleet, 24 /7 access to the dock system must be
maintained.

Port Dock 5 is approximately 210-feet-long
by 20-feet-wide. The timber dock is
supported by 11 bents. Ten of the bents
consist of five timber piles and diagonal
braces. The furthest offshore bent consists of
two steel pipe piles. The dock connects to a
City-owned boardwalk at the shore side and
connects to the floating docks with a ramp
system. In 2011, the Port conducted an

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
Port Dock 5 Page 1
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internal inspection of the dock and concluded that the Port Dock 5 timber substructure, including
piles and cross bracing, is in critical condition and needs to be replaced.

The inspection was performed by Pete Dale, a former Port Project Manager. OBEC reviewed Mr.
Dale's summary report, which is included as Appendix 1. Several contributing factors lead us to
believe that the current condition of the Dock 5 timber pile support system is not serviceable,
including: the extensive pile structural deterioration noted in the original report; the five years
since the inspection during which the deterioration has certainly progressed; our own visual
assessment of the deteriorated structural bracing system for the piles; and witness accounts of the
offshore end of the dock swaying side to side when vehicular traffic drives on the dock. Repair of
timber piles or bracing in this advanced state of deterioration is not practical or cost effective.

In 2012, the ramp to the floating docks was replaced with a new aluminum ramp system
supported by steel piles. Due to the unknown current structural capacity, vehicular traffic on the
dock is currently restricted to the first 50 feet.

OBEC was retained by the Port in August of 2016 to perform an alternatives analysis to identify
a preferred structural rehabilitation and /or replacement strategy for Port Dock 5. On August
31st, OBEC led a kickoff workshop with key stakeholders, including dock users, Port staff, and
other key community members, to help better define the problem, determine the overall project
goals, communicate the design criteria, and brainstorm structural repair and replacement
alternatives. Following the project kickoff workshop, OBEC completed an alternatives analysis
looking at three alternatives that represented: 1) a cost- and safety-driven rehabilitation
replacing only the deteriorated pile support system; 2) a complete replacement of the dock in
kind; and 3) a complete replacement and improvement of the dock. This report presents our
summary of the evaluation method, results, and recommendations of the alternatives analysis.

Project Goals

During the kickoff workshop, seven key project goals were identified: safety, function,
environment, cost, maintenance, access during construction, and future expandability. Each of
these goals will be used to evaluate the three design alternatives. Below is a summary of how
each of these goals is addressed. A number of additional project preferences were noted during
the kickoff workshop that could potentially be implemented with any of the three alternatives at
additional project cost.

Safety — The primary purpose of this project is to replace the deteriorated substructure of the
existing dock. A successful project alternative will address long-term durability and stability issues
with the existing dock, restore the full existing functionality of the dock, including vehicle access,
and provide a minimum design life of at least 40 years.

Function — This goal represents the dock’s ability to meet the needs of the commercial fishing fleet,
such as commercial dock sales, and vehicle and pedestrian access. It also represents the dock’s
ability to meet code requirements, such as fire suppression and ADA requirements. In order of
priority, preferences for enhancements to be addressed include upgraded utilities (both fire
suppression and electrical capacity), vehicular parking on the dock, an offshore turn-around to
improve vehicular circulation, a more functional receiving and staging area at the offshore end of
the dock, and a permanent bathroom facility on the dock.

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
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Environmental — Each alternative was evaluated on a basis of the likely environmental and
permitting challenges that must be overcome to allow construction. Evaluation will be based on
cost, time, risk, and overall project feasibility. Special consideration was given to project concepts
that were more likely to meet permitting requirements through self-mitigation.

Cost — This goal represents the up-front capital costs required to construct each alternative. As
part of this evaluation, a planning-level cost estimate was completed for the three alternatives.
Understanding that grants and other external funding sources are considered a likely means of
financing the project, each alternative has been evaluated based on its likelihood to qualify for
federal or state funding.

Maintenance — Long-term costs associated with upkeep and maintenance were assessed
qualitatively for each of the alternatives. This category was evaluated based on the predicted
lifespan of each alternative and what long-term maintenance needs are predicted over the
desired 40-year lifespan. Additionally, each alternative’s maintenance requirements were
evaluated based on the likelihood of future temporary closures to the dock as a result of
deterioration or maintenance activities.

Construction Access — It is imperative that the floating docks remain open 24 /7 during construction
and that both pedestrian access and utilities are maintained with minimal disruption. Each
alternative was evaluated on the basis of keeping access open throughout construction. Each
alternative was evaluated for constructability, and requirements such as: necessary temporary
accesses, construction staging, and short-term dock closures (<24 hour).

Future Expansion — Each of the alternatives were evaluated on their ability to incorporate future
phases of construction to reach a full build out solution. The evaluation criteria for this goal
includes how readily the structure can be expanded, as well as how easily the future expansion
can be conducted in a manner that achieves each of the other six project goals.

Additional Stakeholder Notes:

=  The driveway and any future parking needs to accommodate large pickup trucks and
delivery vans.

= The dock will need to integrate with existing City of Newport facilities at the shore.

* The dock should maintain an industrial /commercial feel to best serve the fishing community
and minimize tourist loitering.

= Restricting access with gates is not considered a benefit.

=  Providing a hoist is not considered a benefit.

= An evaluation of the best option for extending the lifespan of the piles (galvanizing vs.
coated vs. cathodic protection), is separate from the alternatives evaluation.

= Current landing area for the ramp is structurally and functionally obsolete; consideration
should be made for replacement in the future. This will not be considered in the
alternatives evaluation.

= At this time, no viable alternate permanent access to the dock could be identified.

=  Tsunami loading will not be considered in the evaluation.

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
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Design Criteria

The following criteria were used for the analytical and objective concept evaluations:

2015 IBC with Oregon Amendments
O Basic Wind Speed, 3 sec gust = 115 MPH
Wind Exposure = D
Risk Category = |
Importance Factors lIw=1,le=1,Is= 1
Seismic Site Class = D
O Seismic Design Category = D, Sds = 1.14g, S1=0.71¢g
Pile capacities — proposed piles are 24" dia x .500" open end pipe embedded 30 feet
into the siltstone
0 Allowable bearing capacity = 120 tons
0 Allowable uplift capacity = 47 tons
Tsunami — do not design for tsunami
Live Loads:
O Vehicle loads
e F350 extended bed/quad cab five-ton truck, max axle load = 7,000 lbs
e Box Van 10-ton vehicle, max axle load = 16,000 lbs
e Solid tire forklift, Hyster S50CT (assumed), 5,000 lbs capacity, max axle
load = 12,000 Ibs
0 Distributed load on deck = 50 PSF (pedestrian and minor permanent loads such
as dumpsters, totes, and portable toilets)
0 Ground snow load = 2 PSF
No mooring or berthing loads
Design Life = 40 years (Alternatives 2 and 3 will realistically provide a structural design
life of 75 years due to modern design codes and materials)
Datum used for site elevations is MLLW. Top of deck and mudline elevations are based on
measurements taken by Kent Gibson, the Port Harbormaster, on 9-8-16.
Top of siltstone bedrock is assumed to be elevation -23.5 feet MLLW based on a nearby
2000 boring log, the 2012 pile driving log, and jet probe data from 1992. (See
Appendix 2)

O0OO0O0O0

Conceptual Alternatives

Three alternatives were considered for this evaluation process. Conceptual design was performed
for each of the three alternatives (approximately 10 to 15% design completion). The design
incorporated the above goals and design criteria. A construction cost estimate was then prepared
for each alternative. The anticipated accuracy of the cost estimate and the contingency allowance
is based on the Association for the Advancement of Cost Engineering (AACE) recommended
practice 18R-97. Using these guidelines, and the 10 to 15% design completion level, a
reasonable expectation of accuracy is +/- 30%. Structural analysis for wind, seismic, and vehicle
loads was performed using RISA and L-Pile software.
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Alternative 1 — Replace Existing Substructure

Summary — The concept proposes to replace each of the 10 remaining timber pile bents with two
24-inch pipe piles and a steel beam cap spanning between the piles. The footprint of the deck
will remain the same. The timber deck, stringers, and railings would remain in place. Figures 1a
and 1b present the plan and section of Alternative 1. The distance between new piles is dictated
by the distance required to clear the embedded tips of the outside timber batter piles.

Safety — OBEC understands from the Port that the existing dock timber decking and stringers have
been maintained and are in serviceable condition. Our assessment of the safety goal for
Alternative 1 is based on the assumption that the existing deck timber is in serviceable condition.
OBEC has not conducted a condition assessment to verify the existing condition. We recommend a
condition assessment including representative testing of deck and stringer timbers be performed
prior to proceeding with Alternative 1. A cost for this assessment has been included in Table 5a.
The proposed replacement piles and pile caps will provide structural integrity for the substructure.
This alternative does not address utilities, so no safety enhancement will be realized for the
utilities.

Function — Alternative 1 will allow vehicle access to be re-instated on the dock to pre-closure
levels. No improvement in traffic flow or structural capacity will be included. ADA access and the
fire suppression system will not be addressed. None of the preferred enhancements to function
would be addressed with this alternative.

Environmental = The proposed 20 replacement piles will be installed outside the existing dock
footprint, which will be considered an impact by the regulatory agencies. The additional area is
approximately 170 SF, or a 4% increase. OBEC believes this impact will be mitigated by the
removal of 50 creosote timber piles and approximately 30 creosote timber braces. This project
should fall within the regulatory agencies programmatic maintenance permit. It is estimated it will
take approximately one year to procure environmental permits from the time design work begins.
OBEC does not believe Alternative 1 will trigger a requirement to provide stormwater treatment.
However, there is a risk that NMFS will require it. The pile driving must take place within the in-
water work window, which is currently November 1 through February 15th.

Pile installation will require an impact hammer. Noise dampening methods, such as a bubble
curtain and/or a cushion, will be employed. A marine mammal watch will be required.

Cost — The cost estimate for Alternative 1 is presented in Table 1. Alternative 1 is the lowest cost
alternative.

Maintenance — We propose to apply a high quality, corrosion-resistant coating on the piles and
caps. Over the 40 year life of the piles and caps, this coating may need to be touched up on
occasion if it is damaged. The timber deck will most likely need periodic replacement of
deteriorated elements, if not complete replacement, within the 40-year life of the piles. We
estimate the average annual cost of replacing deteriorated timber deck elements to be $20,000.
This cost is not included in the cost estimate for Alternative 1. The Port should expect maintenance
costs to vary year-by-year and a maintenance plan and budget should be established for the
timber deck.

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
Port Dock 5 Page 5
Newport, Oregon

Port of Newport Commission Work Session October 18, 2016 Page 10 of 65



Construction Access — OBEC has spoken to two marine contractors with experience driving piles
in Yaquina Bay, and at Port Dock 5 in particular, regarding contractor and pedestrian access
during the pile replacement work. It is feasible to get a derrick barge adjacent to the near shore
end of the dock during high tide. Looking at the predicted tide gages in November of 2017, it
appears that near-shore work on the piles would be able to proceed during daylight hours three
days a week for about 10 hours a day. It would not be safe to have pedestrians on the dock
while pile setting and driving is taking place. Therefore, a temporary alternate access will be
required. Installing a float in the existing gap between Dock 5 and Dock 3 floats is recommended
to provide access when the contractor is required to block access to Dock 5. It is estimated
blocking access to Dock 5 will be required for15 to 20 days, total, or two to three days a week
over a six-week period between November and February. We understand the Port has floats
available that could be used for the alternate access. The cost of installing the floats is included in
the mobilization estimate.

Future Expansion — The Alternative 1 piles and pile caps are designed to accommodate future
construction of a concrete deck to replace the timber deck, upgrade utilities, and /or expand the
footprint of the dock to enhance traffic flow and add parking. Therefore, Alternative 1 could
form the foundation for proceeding with Alternative 2 and then Alternative 3 in the long term. No
changes in the Alternative 1 design or cost estimate would be required to proceed with
Alternatives 2, and eventually 3, in the future. The new Alternative 1 piles would be installed with
extra height to allow raising the elevation of the deck in the future to accommodate stormwater
drainage for Alternatives 2 and 3.

Alternative 2 — Replace Entire Structure in the Existing Alignment

Summary = This concept proposes to replace the entire fixed dock structure in the same location
with steel piles, steel pile caps, and a concrete deck. The dock plan dimensions will not change.
Figures 2a and 2b present the plan and section of Alternative 2.

Safety — The proposed complete replacement will provide structural integrity for a 40-year life.
The traffic flow will remain unchanged. Electric and fire suppression upgrades will enhance safety
for tenants.

Function — Alternative 2 will allow vehicle access to be re-instated on the dock in accordance with
the project design criteria. ADA access conforming to the ADA-ABA Chapter 10 will be required.
It is not practical for Port Dock 5 to meet the general ADA gangway slope requirements. Section
1003.2.1.3 allows an exception for which gangways 80 feet or longer are not required to meet
the 1V:12H slope requirement. We recommend shortening the fixed dock to allow an 80-foot-
long gangway. This will require deleting 38 feet of the dock, or two structural bents. The 80-foot
gangway would have a slope at MLLW of approximately 1V:5H. (The existing gangway slope is
approximately 1V:3H).

Installing the 80-foot gangway will most likely necessitate modifying the main marina landing
floatation to accommodate the additional gangway load. A cost estimate has been included in
Table 2 to modify the float.

The fire suppression system will be upgraded to comply with current NFPA requirements to a
standpipe at the offshore end of the dock. The electrical power supply is proposed to be
upgraded to a system capable of serving two 50 amp 125/250V receptacles per vessel. The

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
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cost estimate includes only providing the service to the offshore end of the gangway. Slip
pedestals and float conduit/cable are not included. Parking on the dock, traffic circulation, and
bathroom facilities on the dock will not be addressed.

Environmental — The proposed 20-foot-wide by 172-foot-long deck, longer gangway, and 18
new piles (3630 SF) will result in a footprint reduction of 570 SF from the existing timber dock.
Although construction of the new dock will be considered an impact by the regulatory agencies,
OBEC believes this impact will be mitigated by the removal of 50 creosote timber piles,
approximately 30 creosote timber braces, treating stormwater, and the reduced overall footprint.
This project should fall within the regulatory agencies programmatic maintenance permit. It is
estimated to require approximately one year to procure environmental permits from the time
design work starts.

The intention for stormwater treatment reflected in the cost estimate is to collect the runoff at the
shore end of the dock by sloping the deck towards shore. The runoff will be collected in catch
basins draining to a filter vault installed beneath the boardwalk. The filtered runoff would be
returned to the bay through an outfall pipe. Several other options for treatment should be
explored in the next phase of design.

Similar to Alternative 1, pile driving must be completed during the in-water work window and pile
installation will require an impact hammer. Noise dampening methods, such as a bubble curtain
and/or a cushion, will be employed. A marine mammal watch will be required.

Cost — The cost estimate for Alternative 2 is presented in Table 2.

Maintenance — We propose to apply a high quality, corrosion-resistant coating on the piles and
cap steel. Over the 40-year life of the piles and caps, this coating may need to be touched up on
occasion if it is damaged. The concrete deck should not require maintenance except for routine
cleaning. Periodic inspection and maintenance will be required for the upgraded fire suppression
system, the new stormwater collection system, and the upgraded electrical system.

Construction Access — Similar to Alternative 1, it would not be safe to have pedestrians on the
dock while pile setting and driving is taking place. Therefore, a temporary alternate access will
be required. Installing a float in the existing gap between Dock 5 and Dock 3 floats is
recommended to provide access when the contractor is required to block access to Dock 5. It is
estimated blocking access to Dock 5 will be required for nine to ten days, total, or two to three
days a week over a four-week period between November and February. Piles would be installed
very close to each side of the existing timber deck. Once the piles are installed, a temporary
four-foot-wide walkway will be installed on knee braces at each new pile along the east side of
the existing dock. This will allow pedestrian access during construction of the new deck. The
temporary access walkway could be made permanent to enhance pedestrian safety; however,
permitting impacts would have to be considered. New utilities would be installed along-side
existing utilities. The existing utilities would remain in use during construction. After switching over
to new uitilities, the old utilities would be removed. There will be an interruption of utility services
during the switch, which should be kept to less than one day.

Removing the offshore 38 feet of the existing timber dock will require a temporary installation of
the new 80-foot gangway to one side of the dock and perhaps a temporary float to connect to
the main floating dock. Temporary support for utilities would also be required.

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
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Future Expansion — The proposed new structure is designed to accommodate expanding the
footprint of the dock to enhance traffic flow and add parking. Alternative 2 could precede
Alternative 3 and serve as the eastern portion of Alternative 3.

Alternative 3 — Replace and Expand Entire Structure

Summary - This concept proposes to replace the entire fixed dock structure with a wider concrete
deck supported with steel piles and steel pile caps. The wider deck will allow two-way traffic,
space for a vehicle to turn around at the offshore end, parking for 12 vehicles, and a five-foot-
wide sidewalk. Figures 3a and 3b present the plan and section of Alternative 3. Due to the
anticipated length of time required to obtain permits and funding for this alternative, it is
assumed that Alternative 1 or 2, or both 1 and 2, would have already been implemented before
an Alternative 3 project begins.

Safety — The proposed replacement and expansion will provide structural integrity for a 40-year
life. Two-way traffic, the turnaround area, and the pedestrian sidewalk will greatly enhance dock
safety. Electric and fire suppression upgrades will enhance safety for tenants.

Function — Similar to Alternative 2, we recommend shortening the fixed dock to allow an 80-foot-
long gangway to comply with ADA requirements.

Fire suppression and electrical service functions and limitations are the same as Alternative 2.
Alternative 3 will allow two-way vehicle traffic and 12 parking spaces on the dock. The proposed
layout will accommodate an F350 quad cab long bed truck performing a three-point turn around
at the offshore end. The traffic plan is presented in Figures 4a and 4b. Permanent bathroom
facilities were not included at the Port's request. Portable toilets are proposed for Port Dock 5
due to difficulties with unauthorized use of permanent bathroom at other Port facilities. The
proposed vehicle access will require coordination with the City of Newport. The existing
boardwalk and Bay Street access to the dock may need to be modified. Lighting has been added
along the dock to improve safety.

Environmental — The proposed 50'-4"-wide by 172-foot-long deck, longer gangway, and 27
new piles (8600 SF) will result in a footprint increase of 4400 SF from the existing timber dock.
Removal of 50 creosote timber piles, approximately 30 creosote timber braces, and treating
stormwater will provide mitigation, but we believe further mitigation will be required. There will
be impact pile driving and marine mammal watches required. Alternative 3 will require a formal
consultation and biological assessment along with mitigation proposals and implementation. It is
estimated to require approximately two years to procure environmental permits from the time
design work starts. Stormwater treatment and pile driving concerns are similar to Alternative 2.

Cost — The cost estimate for Alternative 3 is presented in Tables 3 and 4. Table 3 presents cost
data for Alternative 3 as an expansion of Alternative 1. Table 4 presents cost data for
Alternative 3 as an expansion of Alternative 2.

Maintenance — Alternative 3 maintenance is similar to Alternative 2. Additionally, Alternative 3
offers the potential for optimizing access to utilities. Perhaps a utility tfrench with a removable
cover could be formed into the concrete deck or utilities could be routed under the sidewalk and
could be accessed with a manlift.
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Construction Access — The footprint would expand to the west of the existing dock since the
mudline is shallower to the west and less likely to be useful for vessels. The construction sequence
envisioned for Alternative 3 starts with building the new western portion first along-side the
existing dock (which has been repaired with Alternative 1or 2). The new piles required will be 15
to 20 feet from the existing dock, so the existing dock could remain in operation throughout
construction of the western portion. For Alternative 1+3, once the western portion is complete,
dock operations would transfer to the western portion, and the existing timber deck would be
demolished and replaced. All utilities would be newly routed in the western portion and switched
over from the existing dock with only a few hours of interrupted service. For Alternative 2+3, all
utilities would already be replaced under the existing dock footprint, so no interruption of utilities
will occur.

Future Expansion — Alternative 3 will be the ultimate build-out. No expansion for this alternative
is being considered.

Evaluation of Alternatives

The process of evaluating the above alternatives was done using a framework for rating how
each alternative meets the goals of the Port Dock 5 stakeholders. Each goal was assigned a
"weight" relative to the other goals based on the goal's importance to the stakeholders. Each
alternative was assessed with a score from 1 to 5 for each goal. That score was then multiplied
by the weight assigned to each goal. The sum of the weighted goal scores for each alternative
were compared to determine which alternative rated the highest.

The scoring is based on the following:

1. Unacceptable — likely not feasible
2. Undesirable — very difficult

3. Neutral

4. Favorable

5. Superior

The evaluation results are presented in Table 6. Stakeholders reviewed the draft issue of this
report and shared some concerns with the assigned goal weights. We increased the weight for
the seventh goal "Future Expansion” from 3 to 4 to address stakeholder concerns. Please see the
note on Table 6. This change did not impact the overall evaluation results.

As stated above, constructing Alternative 3 independent of Alternative 1 or 2 is not considered
feasible. The following Alternatives were evaluated:

= Alternative 1

= Alternative 2

= Alternative 1 and 3

= Alternative 2 and 3

Miscellaneous ltems

= GRI performed a brief preliminary evaluation of site geotechnical conditions and pile
load capacities. The site is prone to liquefaction and lateral spread of the sloping mudline
during a seismic event. Liquefaction could occur during seismic events that are lower in
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magnitude than the infamous subduction zone event. The conceptual design for the three
Alternatives did consider liquefaction and lateral spread loads.

= OBEC considered other concepts that may be of interest to the Port, but would require
further study to evaluate.

0 For Alternate 2, expanding the deck over the tops of the piles would provide an
extra four to six feet of deck width for minimal expense. The concern would be the
environmental impacts of increasing the footprint.

O Lengthening the gangway is required to meet ADA requirements. Another option
for maintaining the deck footprint would be to shorten the length perpendicular to
shore and expand into a marginal wharf along the shoreline.

0 For Alternatives 2 and 3, it may be possible to utilize the existing steel bent piles
supporting the existing gangway as an intermediate support for the new longer
gangway. This could reduce the cost of the new gangway.

0 It may be possible to optimize the design for Alternatives 2 and 3 to be more cost-
effective using longer free spans between piles.

Conclusions and Recommendations

The evaluation results clearly show Alternative 3 is the alternative that best meets all the
stakeholders’ goals and objectives. As stated above, in terms of time to procure permits and grant
funding, the current critical structural condition of the dock makes moving directly to Alternative 3
unfeasible. The Port should consider Alternative 1 or 2 as the solution or a first phase of the
solution. Another solution could be to approach the renovation in 3 phases, beginning with
Alternative 1 as Phase 1, installing a new deck as detailed for Alternative 2 as Phase 2, then
expanding the deck and adding piles as detailed in Alternative 3 for Phase 3. This alternative
would result in a higher total project cost than going directly from Alternative 1 to Alternative 3
and has not been studied in detail at the time of this report.

Alternative 2 is the next highest rated alternative. This alternative will provide complete structural
integrity and new or upgraded utilities. The drawbacks are that no improvements are provided
for vehicles and pedestrians, and access during construction will be problematic.

Alternative 1 has the lowest ratings due to safety and function limitations, maintenance concerns,
and construction access problems. There is risk associated with the existing timber deck, which
would remain in place with Alternative 1. The timber deck is assumed in a serviceable condition,
but will certainly require maintenance over the design life of this project. The Port should initialize
an annual maintenance plan if Alternative 1 is selected.

In the scenario where the Port does not foresee future grant funding availability for Alternative 3,
Alternative 2 will serve the Port and stakeholders as a long-term solution better than Alternative
1. In the converse scenario, where the Port does see grant funding opportunities for Alternative 3
within three years, Alternative 1 will be the most cost-effective first phase.

Path Forward
The Port now has alternative solutions and cost data in hand to use as tools to start project

planning. To assist the Port in finding project funding, we have assembled a list of grant or loan
opportunities (see Table 7). This list includes resources that have been used for similar projects by

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
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the Port of Newport and other Oregon ports, that OBEC is aware of through other clients, and
state and federal opportunities that appear to be applicable to the Port Dock 5 Renovation
Project. There are most likely other resources available not included here, so further research is
recommended.

The alternative concepts presented in Figures 1 through 4 and discussed above are the result of
an abbreviated design process. We estimate the current design to be between 10% and 15%
complete. There are many details and options to be refined and developed for all the
alternatives. At the completion of design, the details may differ from what is currently shown in
the figures.

In order to present a potential path forward, an alternative must be chosen and an extrapolated
schedule of activities must be established. We have chosen the option of renovating in two phases
with Alternatives 1+3 as a representative project timeline. This path could be adjusted to fit any
of the alternatives. The costs shown are taken from Tables 1 to 5. The following steps are
recommended to progress this project as funding resources become available.

Year 1* Approximate Professional Services = $110,000

= Perform a condition assessment of the existing timber deck

= Perform geotechnical investigation

= Develop permitting strategies

= Perform preliminary design (approximately 30% completion) for Alternative 1

= Solicit stakeholder input on 30% design (this will be used for permit submittal so need
agreement with stakeholders)

=  Prepare permitting documents and applications for Federal, State, and local agencies for
Alternative 1

= Submit permit applications for Alternative 1.

Year 2* Approximate Professional Services = $85,600; Construction = $1,085,000
= Coordinate permitting for Alternative 1
= Perform final design (100% complete) for Alternative 1
=  Prepare bid package for Alternative 1
= Solicit bids for Alternative 1
= Perform construction for Alternative 1

Note: If Alternative 2 was considered in lieu of Alternative 1, the Year 1 and Year 2 steps would be
similar. The cost for Year 1 Professional Services = $118,000. The cost for Year 2 Professional
Services = $160,000; Construction = $1,608,000

Year 3 Approximate Professional Services = $71,600

= Develop permitting strategies for Alternative 3, including mitigation

= Perform preliminary design (approximately 30% completion) for Alternative 3

= Solicit stakeholder input on 30% design (this will be used for permit submittal so need
agreement with stakeholders)

=  Prepare permitting documents and applications for Federal, State, and local agencies for
Alternative 3 including mitigation proposals and biological assessment

= Submit permit applications for Alternative 3.

Port Dock 5 Conceptual Alternatives Analysis Summary Report OBEC Job No. 860-01
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Year 5 Approximate Professional Services = $165,100 Construction = $1,725,000

Coordinate permitting for Alternative 3

Perform final design (100% complete) for Alternative 3
Implement mitigation

Prepare bid package for Alternative 3

Solicit bids for Alternative 3

Perform construction for Alternative 3

*Year 1 and Year 2 steps could potentially be completed within a 12 month period

Port Dock 5 Conceptual Alternatives Analysis Summary Report
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TABLE 1
Alternative 1 Cost Estimate

Item No. Description Unit Quantity Unit Cost Total Cost
1 Mobilization/De-Mob (including access float) LS 1 $100,000 $100,000
2 Piles- 24" dia x .5 wall material EA 20 $8,625 $172,500
3 Piles - Installation EA 20 $6,000 $120,000
4 Pile Caps- Steel HP 14 EA 20 $3,400 $68,000
5 Pile Caps- Installation EA 20 $12,000 $240,000
6 Bracing- C15x33.9 LF 1035 S44 $45,540
7 Install Bracing EA 32 $1,200 $38,400
8 Demo existing timber piles, brcg, & disposal Ton 50 $1,000 $50,000

Subtotal $834,440
Contingency (30%) $250,332
Indirects/professional services (see Table 5) $195,637
Total Cost $1,280,409
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TABLE 2

Alternative 2 Cost Estimate

Item No. Description Unit Quantity Unit Cost Total Cost
1 Mobilization/De-Mob (including access float) LS 1 $100,000 $100,000
2 Piles- 24" dia x .5 wall material EA 18 $8,625  $155,250
3 Piles - Installation EA 18 $6,000 $108,000
4 Pile Caps- Steel HP 14 EA 9 $2,400 $21,600
5 Pile Caps- Installation EA 9 $6,000 $54,000
6 Bracing- C12x33.9 LF 960 S44 $42,240
7 Install Bracing EA 30 $1,200 $36,000
8 Demo existing timber deck, piles, brcg, & disposal Ton 115 $1,000 $115,000
9 Precast concrete deck w/ 3" AC SF 3440 S42 $144,480
10 Guardrail- 4" spa LF 344 S175 $60,200
11 curb- precast parking bumper 8"x13"x6' EA 60 $69 $4,140
12 4' wide x 80 ft long gangway EA 1 $70,000  $70,000
13 Stormwater collection piping LF 100 $15 $1,500
14 Stormwater catch basins EA 2 $1,000 $2,000
15 Stormwater filter vault LS 1 $25,000  $25,000
16 Stormwater discharge/outfall LS 1 $25,000 $25,000
17 New electrical service (for fixed dock only) LS 1 $15,000  $15,000
18 conduit & cable LF 2250 $28 $61,875
19 Light poles EA 5 $1,800 $9,000
20 Light fixtures- LED floodlight EA 5 $1,300 $6,500
21 new fuel line dock & gangway LF 250 $100 $25,000
22 Firewater pipe & standpipe replacement LS 1 $23,000  $23,000
23 Temporary walkway + knee brace supports LF 200 $300 $60,000
24 New 2" potable water line LS 1 $12,000 $12,000
25 Temp access/utility support for demo 9-11 LS 1 $40,000  $40,000
25 Modify existing float for new gangway LS 1 $20,000  $20,000

Subtotal $1,236,785
Contingency (30%) $371,036
Indirects/professional services (see Table 5) $278,292
Total Cost $1,886,113
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TABLE 3
Alternative 1+3 Cost Estimate

Item No. Description Unit Quantity Unit Cost Total Cost
1 Mobilization/De-Mob (including access float) LS 1 $100,000 $100,000
2 Piles- 24" dia x .5 wall material EA 12 $8,625 $103,500
3 Piles - Installation EA 12 $6,000 $72,000
4 Pile Caps- Steel HP 14 EA 10 $1,800 $18,000
5 Pile Caps- Installation EA 10 $6,000 $60,000
6 Bracing- C12x33.9 LF 1035 S44 $45,540
7 Install Bracing EA 32 $1,200 $38,400
8 Demo existing timber deck & disposal Ton 65 $1,000 $65,000
9 Precast concrete deck w/ 3" AC SF 8660 $42 $363,720
10 Guardrail- 4" spa LF 344 $175 $60,200
11 curb- precast parking bumper 8"x13"x6' EA 60 $69 $4,140
12 4' wide x 80 ft long gangway EA 1 $70,000 $70,000
13 Stormwater collection piping LF 100 S15 $1,500
14 Stormwater catch basins EA 2 $1,000 $2,000
15 Stormwater filter vault LS 1 $25,000 $25,000
16 Stormwater discharge/outfall LS 1 $25,000 $25,000
17 New electrical service (for fixed dock only) LS 1 $15,000 $15,000
18 conduit & cable LF 2250 $28 $61,875
19 Light poles EA 5 $1,800 $9,000
20 Light fixtures- LED floodlight EA 5 $1,300 $6,500
21 new fuel line dock & gangway LF 250 $100 $25,000
22 Firewater pipe & standpipe replacement LS 1 $23,000 $23,000
23 New 2" potable water line LS 1 $12,000 $12,000
24 Modify existing float for new gangway LS 1 $20,000 $20,000
25 Mitigation (assume one acre (4:1)) LS 1 $100,000 $100,000

Subtotal $1,326,375
Contingency (30%) $397,913
Construction Cost Expansion from 1 to 3 $1,724,288
Alternative 1 previously installed LS 1 $1,280,409 $1,280,409
additional Indirects/professional services (see Table 5) $236,584
Total Cost for 1+3 $3,241,281
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TABLE 4

Alternative 2+3 Cost Estimate

Item No. Description Unit Quantity Unit Cost Total Cost
1 Mobilization/De-Mob (including access float) LS 1 $100,000 $100,000
2 Piles- 24" dia x .5 wall material EA 12 $8,625 $103,500
3 Piles - Installation EA 12 $6,000 $72,000
4 Pile Caps- Steel HP 14 EA 10 $1,800 $18,000
5 Pile Caps- Installation EA 10 $6,000 $60,000
6 Bracing- C12x33.9 LF 1035 S44 $45,540
7 Install Bracing EA 32 $1,200 $38,400
8 Precast concrete deck w/ 3" AC SF 5220 $42 $219,240
9 Guardrail- 4" SPA LF 172 $175 $30,100
10 curb- precast parking bumper 8"x13"x6' EA 60 $69 $4,140
11 Stormwater collection piping LF 50 $15 $750
12 Stormwater catch basins EA 1 $1,000 $1,000
13 Light poles EA 5 $1,800 $9,000
14 Light fixtures- LED floodlight EA 5 $1,300 $6,500
15 Mitigation (assumes one acre (4:1)) LS $100,000 $100,000

Subtotal $808,170
Contingency (30%) $242,451
Total Cost Expansion $1,050,621
Alternative 2 cost previously installed LS 1 $1,886,113 $1,886,113
additional Indirects/professional services $219,164
Total Cost $3,155,898
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Table 5a Professional Services Estimate - Alternative 1

TABLE 5a
Professional Service Estimate - Alternative 1

OBEC OBEC OBEC OBEC OBEC OBEC
PROJ PROJ MARINE ACAD PERMIT PROJ TASK |JOB
Professional Services MNGR ENGR |ENGR DRAFTER LEAD SURVEYR TOTAL TOTAL
Alternative 1
1.0 Project Management and Coordination 40 40 $6,320
2.0 Topo and Bathy Survey 4 24 80 108 $11,944
3.0 Condition Assessment of Deck 4 16 60 16 $9,696
4.0 Preliminary Design and Drafting (30%) 12 20 40 40 112 $11,836
5.0 QA/QC Internal Review 12 12 $1,896
6.0 Permit Drawings 2 4 8 24 38 $3,712
7.0 Environmental Permitting (OBEC or Port Consultant) 8 225 233 $24,439
8.0 Detailed Design 8 40 60 108 $12,304
9.0 Final ACAD Construction Drawings 4 10 14 40 68 $6,822
10 Specifications 4 6 12 22 $2,558
11.0 | QA/QC Internal Review 12 12 $1,896
12.0  Building Permit Application 8 24 12 44 $4,480
13.0 Bidding Assistance 12 12 8 32 $4,308
14.0  |Construction Technical Support 8 16 24 96 $5,680
15.0 | Construction Management 96 96 $13,536
16.0  Construction Inspection 8 108 116 $16,492
17 Project Close-out/As-Builts 8 12 24 44 $5,068
TOTAL HOURS 154 340 250 180 225 80 1181
HOURLY RATES $158 $141 $90 $88 $103 $115
TOTAL LABOR ESTIMATE $24,332 $47,940 $22,500 $15,840 $23,175 $9,200 $142,987
Expenses
Geotech $40,000
Third party (special) inspection $10,000
Hotel and per diem @ $200/day x 10 days $2,000
Mileage for 4 round trips at .565/mi (275 rd trip) $650
EXPENSE ESTIMATE $52,650
TOTAL ALTERNATIVE 1 PROF SERVICES ESTIMATE $195,637
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TABLE 5b
Professional Service Estimate - Alternative 2

Table 5b Professional Services Estimate - Alternative 2

1.0 Project Management and Coordination 60 60 $9,480
2.0 Topo and Bathy Survey 4 24 80 108 $11,944
3.0 Preliminary Design and Drafting (30%) 16 60 80 80 236 $25,228
4.0 QA/QC Internal Review 12 12 $1,896
5.0 Permit Drawings 2 4 12 30 48 $4,600
6.0 Environmental Permitting 8 300 308 $32,164
7.0 Detailed Design 20 80 100 200 $23,440
8.0 Final ACAD Construction Drawings 4 40 60 100 204 $20,472
9.0 Specifications 4 6 12 22 $2,558
10 QA/QC Internal Review 12 12 $1,896
11.0  Building Permit Application 8 24 12 44 $4,480
12.0 Bidding Assistance 12 12 8 32 $4,308
13.0 | Construction Technical Support 40 80 98 70 288 $32,580
14.0 Construction Management 96 96 $13,536
15.0 |Construction Inspection 8 108 40 156 $20,092
16.0 Project Close-out/As-Builts 8 12 24 44 $5,068
TOTAL HOURS 218 498 434 340 300 80 1870
Expenses

Geotech $40,000

Third party (special) inspection $20,000

Hotel and per diem @ $200/day x 15 days $3,000

Mileage for 10 round trips at .565/mi (275 rd trip) $1,550

EXPENSE ESTIMATE $64,550
TOTAL ALTERNATIVE 2 PROF SERVICES ESTIMATE $278,292
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TABLE 5¢
Professional Service Estimate - Alternative 1+3

Table 5¢c Professional Services Estimate - Alternative 1+3

1.0 Project Management and Coordination 40 40 $6,320
2.0 Preliminary Design and Drafting (30%) 16 40 60 80 196 $20,608
3.0 QA/QC Internal Review 12 12 $1,896
4.0 Permit Drawings 2 4 8 24 38 $3,712
5.0 Environmental Permitting 16 500 516 $54,028
6.0 Detailed Design 16 80 80 176 $21,008
7.0 Final ACAD Construction Drawings 8 60 80 120 268 $27,484
8.0 Specifications 4 6 12 22 $2,558
9.0 QA/QC Internal Review 12 12 $1,896
10 Building Permit Application 8 24 12 44 $4,480
11.0 Bidding Assistance 12 12 8 32 $4,308
12.0 |Construction Technical Support 40 80 98 70 288 $32,580
13.0 Construction Management 96 96 $13,536
14.0 |Construction Inspection 8 68 40 116 $14,452
15.0 Project Close-out/As-Builts 8 12 24 44 $5,068
TOTAL HOURS 202 458 410 330 500 1,900
Expenses
Third party (special) inspection $20,000
Hotel and per diem @ $200/day x 10 days $2,000
Mileage for 4 round trips at .565/mi (275 rd trip) $650
EXPENSE ESTIMATE $22,650
ALTERNATIVE 1 TOTAL SERVICES $195,637
TOTAL ALTERNATIVE 1+3 PROF SERVICES ESTIMATE $432,221
Additional above Alt 1 services $236,584
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TABLE 5d
Professional Service Estimate - Alternative 2+3

Table 5d Professional Services Estimate - Alternative 2+3

1.0 Project Management and Coordination 40 40 $6,320
2.0 Preliminary Design and Drafting (30%) 16 40 60 80 196 $20,608
3.0 QA/QC Internal Review 12 12 $1,896
4.0 Permit Drawings 2 4 8 24 38 $3,712
5.0 Environmental Permitting 16 500 516 $54,028
6.0 Detailed Design 16 60 60 136 $16,388
7.0 Final ACAD Construction Drawings 8 12 20 100 140 $13,556
8.0 Specifications 4 6 12 22 $2,558
9.0 QA/QC Internal Review 12 12 $1,896
10 Building Permit Application 8 24 12 44 $4,480
11.0 Bidding Assistance 12 12 8 32 $4,308
12.0 |Construction Technical Support 40 80 98 70 288 $32,580
13.0 | Construction Management 96 96 $13,536
14.0 Construction Inspection 8 68 40 116 $14,452
15.0 Project Close-out/As-Builts 8 12 24 44 $5,068
TOTAL HOURS 202 390 330 310 500 1,732
Expenses
Third party (special) inspection $20,000
Hotel and per diem @ $200/day x 10 days $2,000
Mileage for 4 round trips at .565/mi (275 rd trip) $650
EXPENSE ESTIMATE $22,650
ALTERNATIVE 2 TOTAL SERVICES $278,292
TOTAL ALTERNATIVE 2+3 PROF SERVICES ESTIMATE $496,328
Additional above Alt 2 services $218,036
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TABLE 6
Final Evaluation

Goals

Description

Weight

1+3

2+3

Safety

Address long-term durability and stability
issues with the existing dock and pedestrian
safety

Function

The dock's ability to meet the needs of the
commercial fishing fleet and code issues such
as commercial sales, vehicle and pedestrian
access, and ADA requirements. In order of
priority, preferences to be addressed are
upgrading utilities, parking on the dock, an
offshore turn-around, and a bathroom facility
on the dock.

Environment

The cost/time /risk to meet the environmental
and permit conditions to allow construciton

Cost

The up-front capital costs to construct.
Consideration given for ability to qualify for
grants and other funding sources.

Maintenance

The lifespan of the dock alternative and the
required long term maintenance
requirements.

Construction
Access

The ability to construct the chosen alternative
with minimal closures to the dock.

Future
Expansion

The ability to incorporate future phases of
construction to reach a full-build out solution in
the future. (See note below)

4

Weighted
Totals

78

90

115

114

Ratings:

Neutral
Favorable

N wN =

Superior

Port of Newport Commission Work Session

Unacceptable—likely not feasible
Undesirable—very difficult

Note: This weight was revised 9-30-16 based on feedback from stakeholders.
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TABLE 7
Funding Resources

FUNDING PROGRAM WEB ADDRESS NOTES
SOURCE NAME
Oregon Infrastructure http://www.oregon4biz.com /How-We-Can-
Economic & Finance Help /Finance-Programs/
Community Division-
Development Load Fund
(OECD)
OECD Port Programs | http://www.orinfrastructure.org/Infrastructure-
Port Revolving Programs/PRLF/
OECD Port Planning | hitp://www.orinfrastructure.org/Infrastructure-
& Marketing Programs/PPM/
Fund
Oregon Restoration http: //www.dfw.state.or.us /fish /RE/
Department and
of Fish and Enhancement
Wildlife
Ford Family Rural Capital www.tfff.org
Foundation Projects
usborT/ Marine https://www.marad.dot.gov/ports/strongports/ | Multitude of
MARAD Transportation | port-planning-and-investment-toolkit /funding- possibilities
System strategy-module/
Funding
ODOT Connect http://www.oregon.gov/ODOT/TD/TP/Pages/
Oregon connector.aspx
USDOT Tiger https: //www.marad.dot.gov/ports /office-of- | Port received
Discretionary | port-infrastructure-development-and-congestion- | $2M in 2015
Grants mitigation /tiger-grants/
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Memo

To: Don Mann

From: Pete Dale

Copy: UPDATED - Final - Revisions
Date: May 11, 2011l

Re:  PortDock-5

Port Dock - 5 Inspection Survey

Port Dock-5 is a timber pile driven structure with timber decking approximately 260’ in length
extending south and provides accesses the commercial fishing vessel moorage. The present
age of the in-water pile structure is unknown but discussion with staff indicates that the existing
Creosote support piling are in the excess of fifty years of service. Various design alterations
indicate that the dock header, support stringers and timber decking has been refurbished in the
last fifty years.

The existing timber piles are approximately twelve to fourteen inches in diameter and support
the dock structure. From the pier head on Bay Boulevard to the gangway connection, there are
thirteen pile bents. Each bent is comprised of five (5) piles per bent consisting of three vertical
support piles with two (2) exterior drawn or battered piles per bent. The supported timber pile
caps appear to be incised treated lumber that is not Creosote treated lumber and indicates the
modern replacement of the original construction. Additionally the timber deck supporting
stringers are incised treated lumber, which also indicate modern replacement

Service utilities are suspended beneath Port Dock-5 to provide electrical power, potable water,
fire main and marine diesel to the established fuel facility. The electrical and water systems are
in fair condition with no apparent critical replacements needs at this present time. These
systems are definitely ageing and approaching the end of their useful life. The marine diesel
piping is protective rapped, single-wall steel pipe that transverses the dock inside of a three-
sided wooded pipe chase. This pipe chase run’s the entire length of the dock directly under the
timber dock deck. It is very difficult to adequately survey this fuel piping, however, it is
recommended that it be replaced with a modern double wall fuel system in the near future.
Additionally, connected to this fuel piping system beneath the dock, there are two (2) control-
stop valves that are totally inaccessible and would provide no assistance in controlling a system
failure. These valves should be updated and relocated to a convenient area where immediate
access is available.

Port of Newport Commission Work Session October 18, 2016 Page 39 of 65



The Port Dock-5 gangway connection has been identified as a priority for critical need
replacement of the existing support piling and the structural support header. An in-the-water
survey has been conducted to assess the over all condition of entire structure and to identify
additional concerns for the structural integrity of the entire dock.

The overall condition of Port Dock-5 can be assessed as fair with substantial deterioration. At
the present time certain identifiable portions are extensively decayed and very near to the end
of their useful life. Recent low tides have allowed the inspection of the shallow water piles and
their associated structural members. The thirteen support bents contain approximately 65
Creosote piles of which 34 piles are structurally compromised by various conditions of
deterioration. These conditions include center core rot, open penetration rot, water logged and
punky wood, large splits and open cracks with other conditions associated with serious
deterioration. These conditions contribute to an overall compromise of 52% of the piling with a
significant amount of piling in structural failure. The pile cap headers and timber deck stringers
appear to be in good condition with the exception of the gangway connection headed that is in
need of replacement. The existing timber decking appears to be in fair condition. Virtually all of
the cross bracing has deteriorated to the extent of failure or renders little or no cross support
which contributes to the structural instability of the dock. Physical movement of the dock can be
experienced from motor vehicle movement across the dock.

Considering the age and environmental exposure, it is speculated that a considerable amount of
support piling has deteriorated and is contributing to the instability of the dock. The replacement
of the cross bracing is recommended if solid piling can be utilized for structural anchor points.
My opinion is that a major replacement effort will be necessary within five years to avoid an
eminent structural failure. Other recommendations include the removal of excess bearing
weight by removing unused buildings and restricting motor vehicle traffic out onto the dock. A
definite future plan for replacement is necessary.
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9750 SW Nimbus Avenue
Beaverton, OR 97008-7172
p| 503-641-3478 f| 503-644-8034

MEMORANDUM

To: Jenny Carlson, PE, SE / OBEC Consulting Engineers Date: October 11, 2016
GRI Project No.: 5905

From: Scott Schlechter, PE, GE; and Brian Bayne, PE

Re: Preliminary Design Recommendations for Port Dock 5 Pile Replacement
Port of Newport, Oregon

This letter provides preliminary design recommendations associated with proposed modifications to Port
Dock 5 at the Port of Newport. The location of the existing dock is shown on the Site Plan, Figure 1. The
project involves replacement of decayed timber piles with new steel pipe piles and possible expansion of
the dock.

As you know, GRI previously provided consultation for the Port regarding replacement piles in our
October 20, 2011, memorandum to the Port, titled “Design Recommendations for Port Dock 5 Pile
Replacement, Port of Newport, Oregon. As part of that scope of work, GRI observed installation of a 20-
in.-diameter pipe pile replacement in January of 2012. The previous pile replacement effort considered
piles with an allowable axial capacity of about 20 kips. We understand much larger loads are being
considered for the current design alternative.

This memorandum presents our preliminary geotechnical design recommendations for the replacement
piles.

ADDITIONAL PROJECT BACKGROUND

As part of this study, GRI reviewed several sources of geotechnical information in the area. The
information reviewed included our January 13, 2012, site visit report regarding installation of a
20-in.-diameter pipe pile near the end of Port Dock 5. Our January 13, 2012, site visit report is attached for
reference. In addition, a geotechnical report completed by Foundation Engineering, Inc. (FEI) for an
upstream waterline crossing was reviewed. The locations of the two closest borings, HDD-1 and HDD-3,
are shown on Figure 1, and the boring logs are attached. GRI also reviewed the attached jet probe data
completed near Port Dock 5 that was summarized in a May 1996 US Army Corps of Engineers report for
the Newport North Marina Breakwater in Yaquina Bay, Oregon, titled “Final Detailed Project Report and
Environmental Assessment.” To minimize costs at this phase of design, additional geotechnical borings
have not been completed. A discussion regarding potential future geotechnical explorations is included in
the Conclusions and Recommendations section of this memorandum.

Based information provided by OBEC Consulting Engineers (OBEC), the ground surface/mudline elevation
in the area of the pile supported dock ranges from about elevation +4 to elevation -12 ft Mean Lower Low
Water (MLLW). Beneath the floating dock the mudline elevation ranges from about elevation -13 ft to
elevation -16 ft.

Providing geotechnical and environmental consulting services since 1984
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Geology

Relatively shallow interbedded alluvial deposits of sand and silt typically mantle the north side of the bay.
Miocene-age siltstone and sandstone of the Nye Formation underlie the alluvial deposits (Snavely, et. al
1972). Upland areas north of the proposed pile replacement are commonly mantled with loose to
medium dense sand, gravel, and silt fill. Borings in the area indicate the uppermost surface of the siltstone
or sandstone is typically highly weathered and in places has weathered completely to a residual silt soil.
Based on our experience in the area, the depth, degree of weathering, and relative consistency or hardness
of the underlying siltstone all tend to be highly variable.

CONCLUSIONS AND RECOMMENDATIONS
General

We understand the decayed timber piles will likely be replaced with18-in.-diameter, or larger, steel pipe
piles. The recommendations in this report have been provided for 18-in.-diameter piles and the design
parameters should be updated during final design if larger pile diameters are utilized. We anticipate the
piles will be driven through shallow, potentially liquefiable, alluvial soils into the underlying residual soil
or siltstone layer. The assumed depth and variable weathering and hardness of this unit will be a
significant design and construction consideration. Preliminary pile design recommendations are included
in the sections below.

Seismic Design Considerations

Code-Based Response Spectrum. Because of the potential public use of the facility, we understand the
dock improvements will be designed in accordance with the 2012 International Building Code (IBC) and
2014 Oregon Structural Specialty Code, which incorporates recommendations from the ASCE 7-10,
Minimum Design Loads for Building and Other Structures. The 2012 IBC and ASCE 7-10 seismic hazard
levels are based on a Risk-Targeted Maximum Considered Earthquake (MCEr). The ground motion
associated with the probabilistic MCEr represents a targeted risk level of 1% in 50 years probability of
collapse in the direction of maximum horizontal response. In general, these risk-targeted ground motions
are developed by applying adjustment factors of directivity and risk coefficients to the 2% probability of
exceedance in 50 years, or 2,475-year return period hazard level, ground motion developed from the 2008
U.S. Geological Survey (USGS) probabilistic seismic hazard maps. The risk-targeted probabilistic values
are also subject to a deterministic limit. The maximum horizontal direction spectral response accelerations
were obtained from the USGS Seismic Design Maps (SDM) for the coordinates of 44.6316° N latitude and
124.0481° W longitude. The Ss and Si parameters identified for the site are 1.71 and 0.76 g, respectively.
These bedrock spectral ordinates are adjusted for Site Class with the 0.2- and 1.0-second period site
coefficients, Fa and Fv, based on subsurface conditions or with a site-specific response analysis. The design-
level response spectrum is calculated as two-thirds of the Site Class-adjusted MCEr-level spectrum.

Our analysis has identified a potential risk of liquefaction at the site. In accordance with ASCE 7-10, sites
with subsurface conditions identified as vulnerable to failure or collapse, such as liquefied soils, are
classified as Site Class F. For Site Class F sites, ASCE 7-10 Section 20.3 requires completion of a
site-specific ground motion analysis unless the structures have a fundamental period of vibration less than
or equal to 0.5 second. The response spectrum for sites with structures having a fundamental period less
than 0.5 second can be derived using the non-liquefied subsurface profile. Based on discussions with
OBEC, the project’s structural engineer, the fundamental period of vibration for the dock will be about 0.5
second. Therefore, in accordance with the results of subsurface investigations in the area, Site Class D is

:
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appropriate for seismic design of the structure. In this regard, the code-based F. and Fv coefficients for Site
Class D can be used to estimate the ground surface risk-targeted maximum considered earthquake (MCEr)
spectrum. The spectra are based on a damping ratio of 5%. The MCEr- and design-level response spectra
parameters are tabulated below.

2014 OSSC SEISMIC DESIGN RECOMMENDATIONS

Recommended
Seismic Parameter Value
Site Class D
MCEr 0.2-Second Period 1.71
Spectral Response Acceleration, Sms /18
MCEr 1-Second Period 115
Spectral Response Acceleration, Smi 108
Design-Level 0.2-Second Period 1.14
Spectral Response Acceleration, Sps 178
Design-Level 1-Second Period
Spectral Response Acceleration, Spr 0.76 8

Liquefaction. Liquefaction is a process by which saturated granular materials, such as sand, and
non-plastic and low-plasticity silts, temporarily lose strength during and immediately after a seismic event.
Liquefaction occurs as seismic shear stresses propagate through saturated soil and distort the soil structure
causing loosely packed groups of particles to contract or collapse. If drainage is impeded and cannot occur
quickly, the collapsing soil structure increases the pore water pressure between the soil grains, resulting in
a temporary reduction or loss of soil strength and significant post-earthquake ground surface settlement. In
waterfront areas, liquefaction can also cause large lateral spreading deformation of the existing banks. The
risk of liquefaction-induced lateral spreading at the site is discussed in the Lateral Spreading section of this
memorandum.

The risk of liquefaction is typically evaluated using a simplified procedure that compares the
earthquake-induced cyclic shear stresses within the soil profile to the ability of the soils to resist these
stresses. The cyclic stresses induced within the soil profile are typically estimated on the basis of
earthquake magnitude (Mw) and peak ground acceleration (PGA). The ability of the soils to resist cyclic
stresses is commonly based on their shear strength as characterized by Standard Penetration Test (SPT) N-
values or cone penetration test (CPT) probe tip resistances. The cyclic resistance of fine-grained soils, such
as silt and clay, requires consideration of other factors, such as undrained shear strength, soil plasticity,
overconsolidation ratio, and site-specific cyclic testing, when appropriate.

The potential for liquefaction at the site was evaluated using the procedure recommended by Boulanger
and Idriss (2014), which utilizes the peak ground acceleration (PGA) to predict cyclic shear stresses
induced within the soil. In accordance with ASCE 7-10 Section 11.8.3, the PGA used in liquefaction
hazard evaluation is to be consistent with the Maximum Considered Earthquake Geometric Mean (MCEc)
PGA. The mapped MCEc PGA is provided on Figure 22-7 of ASCE 7-10. The mapped MCEc on Figure
22-7 is based on the 2008 USGS SDM and reflects a seismic hazard of 2% probability of exceedance in 50
years. The mapped bedrock MCEc PGA and Site Class D, code-based adjusted peak ground acceleration
for the site are both 0.83 g.

3
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Based on the 2008 USGS interactive deaggregations, Cascade Subduction Zone ground motions provide
the most significant contribution to the probabilistic seismic hazard at the site. For liquefaction studies, a
magnitude M9.0 earthquake with peak ground acceleration PGAwm of 0.83 g and a water table at mean sea
level was assumed.

For our liquefaction studies we assumed the siltstone is overlain by 10 ft of sand with an average SPT N-
value of 10 blows/ft. Our analysis indicates the loose to medium dense sand located below the
groundwater table to the top of the siltstone are susceptible to liquefaction during ground motions
associated with the PGAm defined by ASCE 7-10. Our analysis indicates the potential for up to 3 in. of
liquefaction-induced settlement near the end of the dock.

Lateral Spreading. Lateral spreading involves the horizontal displacement of large volumes of soil as a
result of seismically induced liquefaction and inertial loading. Lateral spreading can develop on shallow
sloping ground or near a moderately to steeply sloping free face, such as a river channel. Differential
internal movements within the spreading mass usually create surface features, such as ground cracks or
fissures, scarps, and grabens in overlying unsaturated or non-liquefied soils. Lateral displacement may
range from a few inches to many feet depending on soil conditions, the steepness of the slope, and the
magnitude, duration, and source-to-site distance of the earthquake. Associated differential vertical
movements, or ground surface subsidence, may range up to about half of the total horizontal movement.

The methods presented by Youd, et al. (2002) were utilized to evaluate the risk of lateral spreading at the
site. In the Youd, et al. methodology, earthquake magnitude and distance, slope geometry, and the
thickness and material characteristics of the liquefiable layers are required input parameters. The lateral
spreading estimates were completed using the same earthquake sources, magnitudes, and PGA's
considered for the liquefaction analyses. The results of our analysis indicate lateral spreading deformations
occurring at the top of the slope will be significant (greater than several feet) during a design-level
earthquake. To further refine lateral spreading estimates, additional geotechnical explorations should be
considered.

Design Alternatives for Lateral Displacement Forces. Earthquake-induced damage to waterfront structures
at sites with liquefiable soils is well documented. Stresses induced on piles are typically generated from
the inertial mass of the structure and lateral soil loading from both the lateral spreading liquefied soils and
the non-liquefied crust of soil generally present above the groundwater table. Case histories have shown
that the forces or displacements induced by the non-liquefied soil crust are generally significantly larger
than the forces generated from the liquefied soils with reduced strengths. Design for the lateral spreading
soils is typically completed by application of estimated soil displacements and/or forces to the structure. A
purely force based approach is applied if the structure is essentially rigid and cannot accommodate the
estimated lateral movement. The displacement approach is commonly applied if the structure is
sufficiently flexible and can accommodate the estimated deformation without structurally failing. The
displacement approach is a somewhat iterative analysis and typically involves analyzing the structure as it
deforms with increasing applied lateral loads up to the maximum estimated lateral soil displacements or
maximum lateral load.

As an alternative to designing the structure to accommodate large forces and/or displacements due to
lateral spreading, the potentially liquefiable soils could be improved with ground improvement methods.
However, based on discussions with the design team, ground improvement is not being considered due to

4
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relatively high costs and permitting constraints. We understand the dock will be designed with a force
based approach to meet life-safety requirements. Additional discussion of seismically induced lateral earth
pressures under lateral spreading loads is provided in the Seismic Lateral Earth Pressures section of the
report.

Tsunami and Other Seismic Hazards. Tsunami hazard maps provided by the State of Oregon Department
of Geology and Mineral Industries (DOGAMI) indicate the site is located within the potential tsunami
inundation zone (DOGAMI, 2012). Based on the results of this study and our experience with similar sites,
in our opinion, there is a high risk of tsunami inundation at the site following a Cascadia Subduction Zone
earthquake. The DOGAMI 2012 mapping effort also estimates subsidence along the Oregon Coast as a
result of varying Cascadia Subduction Zone earthquake scenarios and some subsidence should be
anticipated during a Cascadia event. The site is located within about 12 km from the inferred location of
the Yaquina Bay fault which is not well defined but is considered potentially active in the current USGS
seismic hazard mapping estimate.

Seismic Lateral Earth Pressures

As previously discussed, liquefaction-induced deformations toward the bay will result in large soil forces
acting on the structure. Figure 2 provides lateral pressure criteria that may be used to analyze the piles for
lateral spreading loads during a seismic event. We have estimated the earth pressure from the
non-liquefied fill (above water level) may be computed using an equivalent fluid having a unit weight of
350 pcf. The passive pressure will act over two pile diameters for pile sections above the water level,
assumed at Mean Sea Level for design. An equivalent fluid weight of 35 pcf will act over one pile diameter
for pile sections below Mean Sea Level to elevation -14 ft (MLLW). This pressure is based on 30 percent of
the total overburden pressure as outlined in Japanese Road Association methodology (Yokoyama, et al.,
1997).

Pile Design Considerations

Axial Capacity. The previous pile replacements completed in 2012 assumed maximum allowable
capacities of about 20 kips. Based on correspondence with OBEC, we understand the axial loading for the
new piles is currently unknown but may require much larger design loads. Based on our experience in the
area, we estimate that open- or closed-end, 18-in.-diameter piles driven into the underlying siltstone with
an adequately sized hammer can develop allowable compressive capacities on the order of 120 tons. Piles
should have a minimum center-to-center spacing of at least three pile diameters. The actual pile
penetration required to achieve this capacity is difficult to predict due to the significant variations in the
weathering and hardness of the siltstone and the lack of explorations at the proposed pile location area.
However, based on our experience in the area, we anticipate 18-in.-diameter open-end pipe piles will
obtain the 120 ton allowable capacity with embedment of about 30 ft into the underlying siltstone. We
have estimated closed-end pipe piles will likely obtain the capacity with embedment of about 20 to 25 ft
into the underlying siltstone. The allowable capacity and anticipated embedments assume a factor of safety
of at least 2 based on soil support considerations. We do not anticipate strength loss will occur in the
siltstone during a design-level earthquake, therefore, a one-third increase above the allowable capacity can
be used to evaluate seismic loads. Somewhat larger capacities or smaller embedment depths may be
achievable if 24-in.-diameter piles are utilized.

The allowable pile capacities and anticipated embedment provided above are based on pile load testing
completed for a nearby site. Due to the known variability in weathering and hardness of siltstone in the

:
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area, we recommend considering an indicator pile program to better evaluate the pile capacities and range
of embedment lengths. The indicator pile program could involve installing piles at separate ends of the
dock to better evaluate changes in subsurface conditions. Practical refusal criteria should be developed
based on the proposed impact hammer and driving observations during initial installation. As an
alternative, it may be prudent to consider geotechnical explorations to further evaluate the subsurface
conditions.

We understand the piles may be subjected to uplift loading during a seismic event. We recommend using
an allowable pile adhesion of 500 psf in the siltstone for resistance to uplift loading. The allowable
adhesion is based on a factor of safety of 1.5.

The piles can be installed with an impact hammer or combination of vibratory hammer and impact
hammer capable of driving the pile to the desired penetration without damaging the pile. We anticipate a
suitably sized vibratory hammer can be used to install the open-end pipe piles to a minimal embedment
into the siltstone before encountering practical refusal. We recommend installing the 18-in.-diameter pipe
piles with an air or diesel hammer developing a minimum rated energy of 90,000 ft-lbs and capable of
driving the piles to the desired capacity without damaging the piles. To avoid damage to the pile during
installation, driving stresses should not exceed 0.9 F, for steel piles. Due to potential hard driving
conditions, the open ended pipe piles should be fitted with a driving or cutting shoe that mounts flush with
the outside of the pile (inside cutting shoe).

A description of the proposed pile driving equipment and accessories to be used for the production piles
should be provided to the geotechnical engineer for review prior to mobilizing the equipment to the site.
We also recommend that a continuous record of the driving resistance (blows/ft or blows/in.) for each pile
driven be maintained at the time of installation for the full depth of pile penetration. We recommend the
geotechnical engineer observe or review all pile installation.

Lateral Capacity. Lateral structural loads can be resisted by the piles in bending. The lateral load behavior
of the piles can be analyzed using the computer program LPILE by Ensoft, Inc. We recommend using the
input parameters summarized in the following table to model the soils at the site. A range of weak rock
properties has been presented to evaluate the variability of the underlying siltstone. As indicated in the
table, we have assumed no lateral soil resistance in the zone of lateral spreading during a seismic event
due to the large estimated soil movements. In addition, the lateral spreading loads provided in Figure 2
need to be considered for the seismic lateral pile design.

6
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SOIL AND ROCK PROPERTIES FOR LPILE ANALYSIS

LPILE Properties
Soil Unit Elevation, ft ~ Soil Type K,pci y,pcf  C, psf ¢ €50 E, psi Krm RQD, %  UU, psi
Sand Above Sand 25 110 N/A 32° N/A N/A N/A N/A N/A
(Static) Mean Sea (Reese)
Level
Sand Above
(Seismic) Mean Sea Assumes no lateral soil resistance in zone of lateral spreading®
Level
Submerged™  Mean Sea Sand 20 48 N/A 32 N/A N/A N/A N/A N/A
Sand Level to (Reese)
(Static) Elev. -14 ft
(MLLW)
Submerged™  Mean Sea
Sand Level to I . )
(Seismic) Elov. -14 ft Assumes no lateral soil resistance in zone of lateral spreading
(MLLW)
Submerged™  Elev.-14 ft Sand 20 48 N/A 32 N/A N/ N/A N/A N/A
Sand (MLLW)to (Reese)
(Static) Top of
Siltstone

Submerged®  Elev.-14 ft

S.and. MLLW to Use Static Soil Parameters with P-modifier = 0.1
(Seismic) Top of
Siltstone
Siltstone Below top Weak N/A 68 N/A N/A N/A 5,000  0.0005 50 100 to
of Siltstone Rock to 400
50,000
Notes:

1) Submerged soils are below the groundwater level.
2) Lateral spreading loads should be applied to the piles as discussed on Figure 2 for seismic analysis.

It should be noted that LPILE provides isolated, single-pile capacities. Depending on the direction of the
loading and orientation of the piles, group effects should be considered for spacing less than five pile
diameters. This reduction is often applied as a p-multiplier. LPILE uses a p-multiplier as a reduction of the
kn value for pile spacing less than five pile diameters. The following table provides a summary of
p-multipliers for various center to center pile spacing.

LATERAL PILE GROUP ANALYSIS
Center to Center  Calculated p-multipliers

Pile Spacing for Rows 1, 2, and 3+
3d 0.80, 0.40, 0.30
4d 0.90, 0.65, 0.50
5d 1.0, 0.85, 0.70

Additional design methodology of laterally loaded pile groups is provided in the December 1996 Federal
Highway Administration publication FHWA-HI-96-033, titled “Design and Construction of Driven Pile
Foundations.”

:
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LIMITATIONS

This memorandum has been prepared to aid the design team in the preliminary design of the replacement
piles for this project. The scope is limited to the specific project and location described herein, and our
description of the project represents our understanding of the significant aspects of the project relevant to
the replacement piles. As project plans develop, we should be given the opportunity to review the
changes and to modify or reaffirm the conclusions and recommendations of this memorandum in writing.

The conclusions and recommendations submitted in this memorandum are based on the subsurface
information developed primarily by others for nearby projects. With respect to the work performed by
others, we did not participate in the implementation of the work and did not independently verify the
accuracy or completeness of the information provided. We make no representations or warranty regarding
instruments of service completed by others.

We appreciate the opportunity to work with you on this project. Please contact the undersigned if you
have any questions.

Submitted for GRI,

Renews 06/2017
Scott M. Schlechter, PE, GE, D.PE Brian Bayne, PE
Principal Senior Engineer

This document has been submitted electronically. ‘
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PILE

NON-LIQUEFIED SAND

Hy, FT
(LATERAL SPREAD)
(350 PCF) H
MEAN SEA LEVEL
v .
LIQUEFIED SAND
Ha FT 35 Hy (PSF)
] (LATERAL SPREAD)

ELEVATION -14 FT (MLLW)

> Ay

SILTSTONE

NOTES:

1) GROUNDWATER ASSUMED AT MEAN SEA LEVEL.

2) LIQUEFACTION MAY OCCUR TO TOP OF SILTSTONE.

3) LATERAL SPREAD ESTIMATED TO ELEVATION -14 FT (MLLW).

4) EARTH PRESSURES ACTS OVER TWO PILE DIAMETERS ABOVE THE WATER LEVEL AND ONE PILE DIAMETER BELOW THE WATER TABLE.

PORT OF NEWPORT
PORT DOCK 5 PILE REPLACEMENT

LATERAL EARTH PRESSURES

(LIQUEFIED SOIL CONDITIONS / LATERAL SPREADING LOADS)
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G R [ 9725 SW Beaverton-Hillsdale Hwy, Suite 140 SITEVISIT REPORT

Beaverton, OR 97005-3364
pl503-641-3478 ) 503-644-8034 Page_1_of 2 ReportSequenceNo.

Project:  Port of Newport Dock 5 Date: January 13, 2012 Project No.: 5261
Time of Site Visit: 1135 AM to 1220 PM
Feature: Steel Pipe Pile Installation Weather:  Sunny/Fair 50's
Submitted by:  Jim Alders, EIT
Client:  Port of Newport Contractor:  Billeter Marine LLC
Site Address:
Permit No.:

GRI visited the site to observe pile installation at the request of Peter Dale of the Port of Newport. GRI met
with Pete Billeter with Billeter Marine LLC (BML) the pile driving contractor for the project on site.

GRI observed BML place and drive a 20-in.,-diameter, 0.5-in.-wall, open end steel pipe pile using an APE
150-8 vibratory hammer. The water surface at an elevation of about 6.7 was used as a reference elevation.
The driving was easy to a depth below the water surface of about 30 ft when it slowed. At a depth below
the water surface of about 37 to 37.5 ft driving slowed to about 1-in. per minute of driving. The pile
experienced practical refusal at about 38.5 ft below the water surface leaving the pile tip at an elevation of
about -31.8. In our opinion, based on the pile support conditions observed during driving the pile placed
on the east side of dock 5 is suitable to support the design loads. GRI recommended to Peter Dale that the
pile on the west side of dock 5 be installed to similar practical refusal conditions.

Reviewed by: M Date:
Comments: Copies to: ‘ ML
-
ELIT

Providing geotechnical and environmental consulting services since 1984
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GRI , | _ © Sequence
- Portland, Oregon :
PEEDRIVINGRECORD
Date: |/13/1% Job No.: 51(55 B Pile Cap _~
Project: Po(\\' ot \ﬂr«wv)or* Dok S' ' . Pile No. _Besd <ide, b’}' oy
, . 1" ' j““"’\
Field Engineer: -~ JSA Pile Type 20 25 05" wall open emk./\mp@
Remarks: Mudne @ choour V744 belbw Hammer(MakeModel) Are 1SO -8
ider Surdnce or vt 20 T Lelow ’ \)ibftc\br'y Hambver
Toy o \SY Sopmrtun e vk oy e dbed s Pile Penetration
ﬂ%‘\\l\\m %*\‘Hpnu\ kuck F\\x:u-\' 204k I.zngtthven ~21, S ®
\;abw e weder surfece. - -'-Groum'SudhceElevatlon b= (.7 ®
er;\‘\al m;(\fm\(& Swor 28,57 oe|ov mﬁbf [\ Pile TipElevation (after driving)  — 3|, & ®
Pile
Wekr Pile Cutoff Blevati
o, ?/ ﬁrstmdSurface Elevation e Culoff Eleaton @
7 .
Zewrw-Cutoff Elevation .
. ime
MUche : ' v
T % SatDvig _ 1140 ' @pm)
| - . FinishDriving |11 (i
/////%-----Tlp Elevation — 3 =% TotalDriving Time 25 (hm@
Ft Blows ~ Tt qlows Bt Blows Bt Blows Ft  Blows Ft  Blows Ft  Blows Ft  Blows
0 ’ 15 JI .30 45— 1 60 15 90 105
1 16— v 3 46 61 76 91 106
et | | |
2 17T 32 47 - 62 17— 92 107
3 18 ) 33 / - - 48 63 1 78 93 108
4 19 34F 49 64 79 ' 94 109
. e B \\/r\ .
5 20 _ 35» — 50 65 80 935 1— 110
6 21 36 ) 66 81 96 111
7 22 7 52 67 82 97 112
B 1 WvY—1, 5 68 83 99— 113
9 24 39 [ Reecticd ) 54 69— B 99| 114
. Refuy
10 25 40 .55 70 -85 100 115
j lé?\*sme _
11 26 / S — 56 71 : 86 101 116
g 12 27 I 42— 57 2 Y 102 117
g _
g 13 28 I £3 58 73 8 10 118
= .
214 dy UF—— 5 1 89 104 119
S 15 L 30 s—— 75 90 105 120
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Previous Explorations
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Boring Log: HDD-1

2001031

Project No.:

Sta, {1 + 24, 5' Lt,

10.4 faet

Surface Elsvation:

Yaquina Bay Undercrossing

April 5, 2000
PRSI IRACH B

Date of Boring:
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fnstaliations/
Water Table

Page 2 of 3

® Moisluré, b

EH rab., %

Page 57 of 65

N-Value

T T T

A SPT,
[ Recovery

T T T RTY

Samples

SS-1-10E
58111 F
55-1-12
$6-4-13
RUN 1
RUN 2
RUN 4
RUN B
RUN 6
RUN 7

P 49 W9 2R (0 IR T e

RUN 8

201
281
55,6 ]

66.0| RUN3

Elev.
Depth

Log
4E

1%
]

S—

14 A
4%
4B
1%
1
£

d,

Extremely weak (R0}, clayey SILTSTONE; grey, highly

and

Comments
some clay, grey, moist, medium

micaceous.

micaceous, fissile, {Decomposed

Seoll and Rock Description
Grades to hard SILT; some clay, grey, moist, medium H [

to high plasticity,
Nye Mudstone).

to moderately weathered, very close 1o close-jointe
some clay infilled joints, some vertical laminations,
micaceous, (Nye Mudstone). ‘

Siltstone becomes more competent below 59 feet, no
Below 72 feét, siltstone becomes moderately

quarlz grains and scattered sheli fragments apparent.
Below 74 feet, silistone becomes slightly weathered.

L o e e e

brown,

glass-like, semi-round fragments are apparent.
Black organic/charcoal fragments noted at 77 feet.

40 No sand lenses noted between +40 and 41V; feet.

504 Becomes very stiff at 150 feef.

45 1 Grades to stiff SILT;
51

65 - fo high plasticity

42
43
44
46
47
48
49
52
53
54
56
57

4

41
73 ! weathered, trace coarse-grained particles, fissile,

70-{ vertical laminations apparent.

Feet
58
59
60—
61
68
69
71
72
7

Depth

75 4 More abundant shell fragments and red-

76
77
78

HDD-1

Yaquina Bay Undercrossing

Sta. 1+ 24, 5" Lt
Newport, Oregon

Boring Log

October 18, 2016

Inc.

April 5, 2000
Engineering,
Port of Newport Commission Work Session

4k Foundation

=

2001031
10.4 feet

Project No.:
Surface Elevation:
Date of Boring:
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Surface Elevation: -18.6 feet

Date of Boring: May 17, 2000

5 &n‘ I?‘f Newport Commission Work Session

oundation Engineering, Inc.

Depth Soil and Rock Description . A SPT, @ Moisture, %
ep and Log Etey Samples N-Value Installations/
Feet Comments Depth 7] Recovery Water Table
2 . -59.7 o
Becomes very weak (R1), moderalely close jointed, - — RUN 7 : I :
42 | planar, irregular and smooth joints, trace shelf - — :
43 fragments noted. E—] RUNB
Becomes close jointed, planar, smooth joints, - —] RUN S
44 | . il /
45 [~ . /
46 Jointing becomes imegular, rough and opan, fissile. — RUK 10
a7 | ] i
48 [~ |
0 ] : _
50— Bécomes extremely weak to very weak (RO-R1), trace | — ] RUN 11 3
51 | organics noted, fissite. b — | o
sz | . _ ] N / .
Moderately weathered, very close jointed from £52t0 - —] -|RUN 12 i
53 53fee!. - — ) J'_— i Sl
54 | Becomes slightly weathered, close jointed, rough, RUN 13 7 o
iregutar and open joints, fissile. o v
55 4 f} .-
5 : I
57 RUN ‘4 L 2 T ,:.
58 5 o
59 Becomes extremely to very weak (RO-R1). - —] RUN 15 2 i
60~ - - He et /
61 Becomes very weak (R1), slightly weathered to fresh, — RUN 15 i »
62 B = Lo /
63 | Becomes very fractured, very close jointed, [— RUN 17 J: ; s ' ; !
64 | ] SRR
651 - - ‘ dorwnbier oer ootk
ninner barrel stuck. A== B43dguy ie ORISR SRS BRI /
BOTTOM OF BORING 8s.7 0 50 100
Project No.: 2001031 Boring Log: HDD-3

Sta. 5 + 60, 69' Rt.

Yaquina Bay Undercrossing

October 18, 2016 Page 60 of 65
Newport, Oregon
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DISTINCTION BETWEEN FIELD LOGS AND FINAL LOGS

A field log is prepared for each boring or test pit by our field representative. The iog contains information conceming
sampling depths and the presence of various materials such as gravel, cobbles, and fill, und observations of ground water,
ft also contains our interpretation of the soil conditions between samples. The final logs presented in this report
represent our interpretation of the contents of the field logs and the results of the laboratory examinations and tests.

Our recommendations ore based on the contents of the fina! logs and the information contained therein and not on

the field logs.

VARIATION IN SOILS BETWEEN TEST PITS AND BORINGS

The final log and related information depict subsurface conditions only at the specific location and on the date indicated.
Those using the information contained herein should be aware that soll conditions at other focations or on other dates
maoy differ. Actual foundation or subgrade conditions should be confirmed by us during construction.

TRANSITION BETWEEN SOIL OR ROCK TYPES

The Iines.designclting the iinterface between soil, fill or rock on the final Iogs‘ and on subsurface profiles presented in the
report are determined by interpolation and are therefore appraximate. The transition between thé materials may be
abrupt or gradual. Only at boring or test pit locations should profiles be considered as reasonably accurate ond then
only to the degree implied by the notes thereon.

SAMPLE OR TEST SYMBOLS

8H- .
t ?—-Sumple Number S — Grab Samples . .
Boring or Test Pit Number SS - -Stgndurd Penetration Test Sample (split—spoon)
Sample Type SH — Thin—walled Shelby Tube Sample
C — Core Sample
Top of Scmple Attempt CS — Continuous Sample
Recovered Portlor.l A Standord Penetration Test Resistance equals the number
Unrecovered Portion (large of blows o 140 Ib. weight falling 30 in. is required to drive
circle indicates no recovery) a standard split—spoon sampler 1 . Practical refusal is
Bottom of Sample Attempt equal to 50 ar more blows per 6 in, of sampler penetration.
© Water Content (%),
UNIFIED SOIL CLASSIFICATION SYMBOLS FIELD SHEAR STRENGTH TEST
G ~ Grovel W - Well Graded Shear strength measurements on test pit side
S ~ Sand P — Poorly Graded walls, blocks of soil ar Shelby tube samples
M — Silt L — Low Plasticity ] _ are typically made with Tarvane or pocket
C — Clay H — High Plasticity penetrometer- devices.
Pt — Peat 0 - Orgenic . L i
( ] N 7 : , ﬁ\
TYPICAL SOIL/ROCK SYMBOLS WATER TABLE
Sand [m] Silt ' X Water Table Location
] ci Gravel | {1/31/00) Date of Measurement
o B | / ! et
Basait Siltstone ‘ é Piezometer Tip Location (if used)
- _J N _J
e : 5 ‘ y
FOUNDATION ENGINEERING INC. ‘ \
@ Eﬂa PROFESSIONAL GEOTECHMICAL SERVICES SYMBOL KEY
—— 6030 B¥ FHILOMATH ELYD. \
BUS (541) TO7T-T045  FAX (B41) TO7-7850
\ .

Page 61 of 65
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Explanation of Common Terms Used in Soil Descriptions

" Term

Fleld Identification Cohesive Solls Granular Soils |
SPT Sy (tsf) Term SPT Term
E;slllst-penetroted several inches 0 — 1 < 0.125 | Very Soft 0 - 4 Very Loose
E;sltr):m[:‘ebnetmted several inches 2 4 0.125-0.25 | soft 5 - 10 Loose
Can be penetrated several inches Medium Stiff Medium
by thumg with moderate effort, 5-8 1025 - 050 {Firm) 11 - 30 Dense
Readily indented by thumb but : : ‘
panetr’::ted only with great effort, 9 =15 |0.50 ~ 1.0 [ stiff 31 - 50 Dense
Readily indented by thumbnail. 16 — 30 | 1.0 ~ 2.0 | Very Stiff > 50 Very Dense
Indented with difficulty by - : . A
 thumbag ™ difficulty by 31 -60 | >20 | Hard )

. Undrain_ed

shear strength

. Solt Moisture Field Description

Dry Absence of moisture.” Dusty. Dry to the touch. o _ ,

Damp Soil has moisture. Cohesive solls .are below plastic’ limit and usually moldable.

VMoIst Grains appear darkened, but no visible water. Silt/clay will clump. Sand will bulk, Soils
ore_often at ‘or near plastic limit. ‘ ‘ _ .

Wet Visible water on larger grain surfaces. Sand ond cohesionless silt -axhibit dilotancy..
Cohesive silt/clay can be readily remolded. - Soil leaves wetness on the hand when
squeezed. "Wet® indicates that the soll Is wetter than the optimum maisture content and

\ above the plastic limit. J
7 3
[ Term Pl Plasticity Field Test

Nonplastic 0-3 Cannot be rolled into o thread. : _

Low Piasticity 3 - 15 Can .be rolled into g thread with same difficulty.

Medium Plosticity | 15 - 30 Easily rolled into thread,
\_ High Plasticity > 30 Easily rolled and rerolled into thread. y

r

Soll ‘Structure Criteria - )

7

Term Term | Soll Cementation Criteria
Stratified Alternoting layers ot least 1 inch Weak Breaks under light finger
thick — describe variation. . pressure. .
Laminated Alternating loyers ot less than Moderate " | Breaks under hard finger
, 1 inch. thick - describe variation. pressura,
Flssured Cantains shears and partings Strong - Will not break with finger
alang planes of weakness. L : pressure. )
Slickensides | Partings appear glossy or striated, ‘
Blocky Breaks into lumps — crumbly.
Lensed Contgins pockets of different soils
- — describe variatian, y
b
- _ ——" ;
FOUNDATION IMEE mE '
dl Ui ERADATION ENGIEERNG wic. COMMON TERMS
— 5090 SY PHIOMATS ELVD.
Sos oY PeOUATS . SOIL DESCRIPTIONS
BUS. (841) TO7-TSIS  FAX (541) 7O7-7650
L %L uUrov

Port of Newport Commission Work Session

October 18, 2016




& Explanation of Common Terms Used in Rock Descriptions
/7 N . “\
g Field Identification UCs (pei) | UCS (MPa) Strength
(Hardness)
indented by thumbnail. _ Extremely Weak
RO < 100 0.25-1.0 {Extrernely Soft)
Crumbles under firm blows with geological _ _ Very Weak
hommer, con be peeled by a pocket knife. Ri 100-1000 1.0-5.0 (Very Soft)
Can be peeled by o pocket knife with difficulty, shaliow _ . ' ‘Weok
indentotions made by firm blow with geologicel hammer. R2 1000-4000 5.0-25 (Soft)
Cannot be scroped ar peeled with o pocket knife, specimen Medium Strong
can be fraclured with o single blow of geological hammer. | RS 4000-8000 25-50 (Medium Haord)
Specimen requires more than one blow of _ _ ‘ S{rong
geological hammer to fracture il. R4 | 8000-16000 50-100 {Hard)
Specimen requires many blows of : _ . Very Strong
geological hammer to ‘fracture it. | RS 16000 36000 100-250 {vVery Hord)
Specimen can only be chipped with . : Extremely Strong
| geological hommer. ‘ RG > 36000 > 250 (Extremely Hord) |
[ Term ' Weathering Fleld Identification - )
Fresh Crystals gre bright. Discontinuities ‘may show some minor surface stoining. No discolor_dtion in
rock fabric, : .
Slightly Rock mass is generally fresh. Discontinuities are stained and may contain clay. Some
‘Weathered discolorolion in rock fabric, :
Moderotely Significont portions of rock show discolorotion and weothering effects. Crystols are dull and show
Weathered visible chemical alteration. Discantinuities are stained ond may: contain secondary mineral- deposits.
Highly Rock con be excavated with geologist's pick. All dicantinuities exhibit secondory minerafization.
Weathered Complete discoloration of rock-fabric. Surfoce of core is friable and usuolly pitted due to
woshing out of highly oltered minerols by drilling water.
Decomposed " Rock moss is completely decomposed. Original rock "fabric” moy be evident. May be reduced to
L soil with hand pressure. : E
Spacing (meters) - Spacing (feet) Spacing Term Bedding/Foliation
< 0.06 ’ : < 2 in, Very Close g Very Thin
0.06 - 0.30 2in. — 1 ft, Ciose Thin
0.30 -~ 0.90 1. - 3 ft. Moderately Close : Medium
0.80 - 3.0 3 fit. -~ 10 ft, Wide Thick
L > 3.0 > 10 ft, _ Very Wide Very Thick (Mossive) y
/ [ Stratification Term - Description h
" Vesicle Term Volume } P :
- Lamination < 1 ¢m thick beds
Some 3 = 20% ; - A
=Y 20' 5o Fissite : Preferred breok along laminations
- slg 'y > 507 - Parting : Preferred break diraction
C o " N
% o : J' Y Foliation Metamorphic layering of rminerals
- RQD % - Designation RAQD X% Designation )| Rock Quality Designotion (RQD) is -the psrcerit
- of o care run with intact lengths greater than
0 ~ 25 Very Poor 75 ~ 80 - Good 0.1 m excluding breaks coused by dritling.
25 - 50 Poor 90 — 100 " Excellent -
{ 50 ~ 75 Foir )
.
A : :
FOUNDATION ENGINEERING INC., '
Jiﬁﬂ Iﬂﬂh PROFESSIONAL GEOTECHNICAL SERVICES COMMON TERMS
= 0030 8¥ PHILOMATH BLYD.
So% 8w piowaTa B ROCK DESCRIPTIONS
L BUS. (541) 757-7848  PAX (B41) 787-7850
e
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Dock 5 Jet Probe Data
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oy ]

-17.5
‘ 330

-16.5
{-55.0+}

-16.5
(-42.5)

-20.5
(-47 .0+}
18,5
(-44.0)
T Al .
-13.0
-14.5 {-41,0) -13.5
(-28.0) (-47.04) -14.0 % —
2.5 -42.01 40 '-_ NOTES:
N {-20.0) N P -
(-47.04) 13.5 _14.0 - L. ALL ELEVATIONS SHOWN ARE BASED ON MEAN LOWER
-19.5) (-23.5) Eiaa LOW WATER (MLLW) DATUM,
LE GEND: o L 2. JET BROBE PERFORMED FROM BARGE USING A 4" OD.
EEOE : 13, S BY APPROXIMATELY 50° LONG PIPE WITH TAPERED
o Lo NOZZLE ° 1D), JETTING WAS ACCOMPLEISHED BY
' L PUMPING WATER THROUGH PIPE AND NOZZLE WITH

-17.0 ELEVATION AT WHICH MUDLINE WAS LOCATED
PUMP AT APPROXIMATELY 120 piig. REFUSAL IS

WiTH A LEAD LINE.
. JEFINED AS ELEVATION AT WHICH PENETRATION OF
(-30.0) ELEVATION AT WHICH REFUSAL (HARDPAN) WAS PROBE TIP TERMINATED. JET PROBING WAS PERFORMED
OBTAINED WITH JET PROBE. . L IN MARCH 16 - 17. 1992 BY KAWARD CRANE WITH
Lo DATA RECORDING BY THE PORT OF NEWPORT.

(-43.5+} MAXIMUM PROBE DEPTH OBTAINABLE WITH
PROBE AT TIDE LEVEL AT TIME OF SURVEY,
REFUSAL NOT OBTAINED.

BAR 1S ONE NCH ON ORIGINAL DRAWNG.
v 41 PORT OF NEWPORT

0 BRI eR!
F NOT ONE NCH O THS e, COMMERCIAL MARNA REHABILITATION PROJECT

OREGON COAST ENGINEERS, INC. | T DOCK 5 JET PROBE DATA

I
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