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EXECUTIVE SUMMARY

ClIVILians is a small engineering group established in January 2023. Our firm consists of student project
manager Tommi Crist and design engineers Cassie Chaney and Jacob Glick. CIVILians is working under
the mentorship of Rys Miranda, PE and Professor Matthew Calhoun. The client, Katie Winter, PE, is
representing Alaska State Parks. The final submittal of this project will be sent to Alaska State Parks and
the University of Alaska Anchorage Civil Engineering Department.

The Big Eddy Facility is located in Soldotna, Alaska near River Mile 16.5 of the Kenai River. The facility
is a unit of the Kenai River Special Management Area under Alaska State Parks. The Kenai River is
Alaska’s most heavily fished river with its peak use season running from June to September. The original
Big Eddy Facility was developed in the 1990s and has received little improvement since.

Our client has asked us to develop a 35% design package and this Design Study Report with proposed
improvements of the Big Eddy Site. Our goal was to investigate the existing project site, create a schedule
to develop designs, develop design elements to support the objectives, create a cost estimate, and describe
our design and how they support the development of the site.

The existing site needs four major component upgrades. Big Eddy Road is currently an unpaved gravel road
with potholes and picks up dust during the summer months. The current parking lot is located at a pull off
area of Big Eddy Road. During peak use season the vehicles spill into the roadway due to the lack of spaces
available. The current pull off is used during winter months as a turnaround area for snowplows. The
elevated light penetrating walkway has become uneven due to frost jacking and missing piles. It has
currently outlived its intended lifespan and has had little improvement since installation. Finally, the
riverbank has been eroding over the past several years due to trampling of anglers and the boat wake off of
the Kenai.

Our team has developed a proposed design for the Big Eddy Facility to improve upon its existing conditions.
The existing pull off/parking area will remain in place for snow plows during the winter and a gate will be
installed at the start of a new drive lane that leads back into the property. Connected to this drive lane is a
new 30 space parking lot with parking spacel12’ wide and 25’ long. The pavement of this new parking lot
is 2” Hot Mix Asphalt (HMA) pavement layer, 4” aggregate base course, and 30” subbase layer. The Big
Eddy Road will have 500’ of pavement improvements. The pavement will include 2”” of HMA pavement
layer and a 4” aggregate base course layer to be installed on top of the existing gravel road. The elevated
light penetrating walkway will include 1000 linear feet (LF) of new walkway. The finished product includes
five branches off of the walkway and one turnaround area connecting to the floating boat dock. The ends
of the walkway branches will have stairs that lead anglers safely into the river and during off season can be
folded up and stored to meet Kenai Peninsula Borough ordinance. The riverbank restoration will be
improved by implementing root wad revetment along the Kenai River. The rootwad revetment will provide
immediate bank stabilization and it will only increase over time. The stabilized riverbank will also restore
and improve the riparian habitat.

The permits we take into consideration fall under the jurisdiction of the U.S. Army Corps of Engineers,
Kenai Peninsula Borough, Alaska Department of Fish and Game, and Alaska Office of History and
Archaeology. The site is also under the consideration of the Kenai River Sport Fishing Association and the
Kenai River Special Management Area.

The project was kept under a timeline of three phases in order to keep the project on a timely schedule. The
final documents were submitted to the client and university on 4/24/2023.

Big Eddy Facility Improvements v Design Study Report



1.0 INTRODUCTION

The Big Eddy Day Use Area is a unit of the Kenai River Special Management Area under the management
of the Department of Natural Resources (DNR). It is located in Soldotna, Alaska, near River Mile 16.5 of
the Kenai River. The spot is primarily used as a river access spot for fishing and also used as a boating rest
stop. The Kenai River holds records for the largest salmon caught, making it an extremely popular spot for
anglers to visit during summer months. Many of the facilities at Big Eddy have had little improvements
since the 1990s when it was built. This project will include upgrading the facilities which include adding a
30-space parking lot, paving the Big Eddy Road, upgrading the elevated light penetrating (ELP) walkway,
and incorporating a root wad revetment. This project will ensure the ability for future generations to be able
to use and enjoy the area.

2.0 EXISTING CONDITIONS

Currently, a pull-off along Big Eddy Road (see Figure 5.2), is being used as a parking lot by visitors. This
causes vehicle spillage onto the road, causing obstructions and hazardous situations. The Big Eddy Road is
currently a gravel road, causing dust and potholes. The current ELP walkway has been subjected to frost
heave, with missing piles and is misaligned, and has outlived the intended useful life of the design. The
current access to the riverbank is insufficient to accommodate the number of users, causing overcrowding,
contributing to the erosion of the riverbank.

3.0 DESIGN STANDARDS AND GUIDELINES

2021 IBC, International Building Code (2021)

AASHTO A Policy on Geometric Design of Highways and Streets (2001)

ADFG, Streambank Revegetation and Protection (2005)

ASCE 7-22, Minimum Design Loads for Buildings and Other Structures (2022)

FCS, Guidelines for the Engineer and Designer (2018)

KPB Code of Ordinances, Chapter 21.18: Anadromous Waters Habitat Protection

USDA, Trail and Walkway Design Aid (2009)

USDOJ, ADA Standards for Accessible Design (2010)

USERDC, Rootwad Composites for Streambank Erosion Control & Fish Habitat Enhancement (2009)

4.0 METHODOLOGY

CIVILians completed a site visit on January 27,2023, in order to evaluate existing conditions. We were
able to confirm Alaska State Parks concerns and grow an understanding of the layout of the site. We then
went to the drawing boards to develop our proposed plans.

The pavement was developed with the coordination of our mentor to create the layering depths and
materials. The parking lot was designed using the guidelines developed by AASHTO and with the
consideration of other Alaska State Parks site that allow for larger vehicle spaces.

The DNR Division of Mining, Land, and Water (DMLW) maintains a statewide hydrological survey and
has compiled a comprehensive record of groundwater well logs from which we formulated a reasonable
assumption of the nature and capacity of the bearing strata. The soil profile reported in Appendix C is based

1
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the soil conditions encountered during the drilling of the well at the site shown in Figure 4.1. The well log
from the site shown is included in Appendix H.

Lax Circle

Water Well

Proposed Construction

Big Eddy Road

Kenai River

Figure 4.1 Well log report and well location shown in relation to proposed construction (not to scale).

Structural elements within the proposed design improvements were analyzed by developing three-
dimensional renderings based on the selected materials of construction and using computational numerical
methods to model structural response to the design loads. The results obtained from this phase of analysis
can be found in Section 5.3.iii of this document and are summarized more fully in Appendix B.

Hydraulic data was obtained from the United States Geological Survey (USGS) WaterWatch project, which
compiles information obtained from monitoring sites located on significant waterways nationwide and
reports current and historical water surface elevation and volumetric flow rates. The Cooper Landing
monitoring site located in Soldotna, AK is located __ miles upstream from Big Eddy on the Kenai River.
Data from this site is presented in Appendix D and was used to model seasonal and historical variations in
water level and flow velocity of the Kenai River.

5.0 PROPOSED IMPROVEMENTS

The proposed components of this project include:

30-space parking lot

Paving about 500 feet of the Big Eddy Road
Demolishing and re-constructing the ELP walkway
Restoring the eroded riverbank

2
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5.1 PARKING LOT

During peak season use, the vehicles on Big Eddy Road can be seen spilling out of the parking lot and into
the roadway due to the lack of parking spaces. During winter months the parking lot is used by snowplows
as a turnaround area.

Figure 5.2 Existing Parking Lot
The proposed designs are to create a drive lane that leads drivers further back into the property into a new
30-space parking lot. The two-way driveline will split into a one-way lane in the parking lot with a
turnaround at the west end. Each drive lane will be 12-feet wide and individual parking spaces will be 12-

3
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feet wide and 25-feet long. The proposed parking lot has a developmental footprint of approximately 1.25
acres. The parking lot will be crown sloped at a 2% slope down the center of the middle of the parking lot.
AASHTO classifies design characteristics of the of highway design to the proportions of specific vehicle
sizes. In designing roadways and parking areas, it is important to classify the design vehicle for the site in
order to ensure there is ample room vehicles to make traffic maneuvers. Design vehicles take into
consideration vehicle weight, dimensions, and purpose of operation. At the Big Eddy, passenger vehicles
and recreational vehicles such as motorhomes and camper trailers were considered. When considering
designing the turning radii we chose the largest vehicle minimum turning radius to ensure all vehicle sizes
could fit within the parking lot. From AASHTO Exhibit 2-3, 2-20, and 2-21 the minimum turning radius is
listed as: passenger vehicle (25.5 ft), motorhome (40 ft), passenger vehicle with camper trailer (33 ft). There
for a turnaround radius of 40 feet was used for the design in order to allow motorhomes to move throughout
the parking lot.

Initially our research found that the parking lot spaces would be 9 feet wide and 20 feet long but with the
recommendation of Alaska State Parks and their knowledge of the typical vehicles that use similar facilities

in the area we decided to increase the size of the parking stalls. The length of the one way lane in and out
of the parking lot will match the width of the parking stalls.
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Figure 5.3 Parking lot design
5.2 PAVEMENT DESIGN

During the summer months, the Big Eddy Road picks up dust, posing problems for not only users of the
recreational area but the residents here as well. Potholes are also prominent after the winter season, causing
difficult access to the area. The road is primarily used as a residential road, with it also being used as an
access road to Big Eddy Recreational Site during the peak use season. The pavement design is made in
accordance with AASHTO guidelines. The pavement for the parking lot consists of a pavement surface
layer, base course, and a subbase course.

4
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Figure 5.5 Typical Section of Proposed Parking Lot

The Big Eddy Road is made up of a 2” HMA Pavement layer, and a 4” Aggregate Base Course layer. This
is laid on top of the existing gravel road, which has shown no soft spots and has served as a solid road. The
parking lot will be using a similar design, being made up of the 2” HMA Pavement layer and the 4”
Aggregate Base Course. The pavement design for the parking lot will also include a 30” Subbase layer
which will provide a solid non-frost susceptible base that will be thick enough to minimize future cracking
within the pavement. The intended design life for the pavement design is 20 years.

The existing Big Eddy Road has a total width of 20’. The pavement design includes two 1’ shoulders on
either side and two 9’ lanes. The parking lot has a total width of 99 with 1’ shoulders on both sides and
crowned in the middle allowing for two 48 %' lanes. The crowning design allows for proper drainage along
the Big Eddy Road as well as the parking lot, which will prevent future damage to the pavement.

5.3 ELEVATED LIGHT-PENETRATING WALKWAY

The substantial angler demand at Big Eddy drives visitors to seek out spaces on the riverbank that are
currently only accessible by trampling over large areas of sensitive riparian habitat. The fundamental
imperative of the walkway design process for this facility was to identify the bank locations that visitors
will be drawn to and provide an efficient means of channeling pedestrian traffic to those locations. In this
way, the human capacity of the facility can be increased while at the same time substantially decreasing the
impact on the surrounding habitat. The existing elevated walkway at Big Eddy is an example that the use
of supported deck structures of this type represents a standard and effective approach. Our determination is
that project objectives will be met most effectively by demolishing the existing elevated walkway and
constructing approximately 1000 LF of a new elevated light-penetrating walkway system that will be of
adequate capacity to support demand on the facility and adequate strength and durability to operate without
failure for the duration of the 30-year design life.

5
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Figure 5.6 Concept-level depiction of walkway system entrance (not to scale).

i. Design Constraints

In addition to applicable building codes and national engineering design standards, such as the 2021
International Building Code (IBC) and ASCE 7-10, all new construction within Kenai Penninsula Borough
(KPB) riparian areas must conform to the guidelines set forth in the KPB Code of Ordinances, Chapter
21.18: Anadromous Waters Habitat Protection (AWHP). The primary objective of AWHP is to limit the
footprint of proposed work and minimize topical disturbance of sensitive areas. Important design
constraints at this level include a minimum of 60 feet walkway setback from the ordinary high water (OHW)
and a certain minimum amount of total light penetration of the walkway deck based on the actual vertical
distance of the decking above grade. Additionally, our design seeks to conform to, or exceed, the standards
of the 2010 Americans with Disabilities Act Standards for Accessible Design (ADA) to the maximum extent
allowed by KPB code.

ii. Design Materials

Architectural services were outside of our scope of work for this design. The proposed elevated light-
penetrating walkway was designed to evoke a strong familiarity with the existing structure on site and
improve on the design principles already on display. Figure 5.7 shows a concept-level rendering of the
typical walkway assembly and the approximate shape and orientation of the primary structural members.

6
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Figure 5.7 3D rendering of walkway typical section, approximate deck dimension is 6’x8”.

Materials

g

Composite Wood, 2x6

!
o

Aluminum Square Tube

RGNl o=y

Fiberglass Grating

Design Guidelines

FRP/Aluminum I-beam

( "

ASCE7
2021 18C

Kenai Peninsula Borough Code of Ordinances,
Chapter 21.18: Anadromous Waters Habitat Protection

USDA, Trail and Walkway Design Aid (2009)

Adjustable Pile Caps & USDOJ, ADA Standards for Accessible Design (2010)
Lateral Tensioning Cable

Fibergrate Composite Structures, Guidelines for the Engineer & Designer (2018)

Galvanized Steel
Helical Anchors
Figure 5.8 Materials of construction and design guidelines.
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Table 5.1. provides material and dimensional information on the members depicted in the figure above.

Table 5.1 Materials of Construction

Member Material Cross Section, Typical Length
A Structural Steel 3.57 @, 2” TYP to Support
B Aluminum 47x4”, 6.25°
C Aluminum 4”x4” Square Tube, 8’
D Fiber Reinforced Plastic 1.5” thick plate, 6°x8 sections
E Aluminum 37x4” Rectangular Tube, 42”
F Composite Wood 27x6”, 8’

Aluminum was chosen as the primary framing material for consideration at this level of design due to its
high strength-to-density ratio and low susceptibility to weathering and corrosion. A complete assessment
of the cost to benefit relationships of the large variety of structural materials that would be acceptable for
this application was outside the scope of this project. Steel is the least expensive option, but the
susceptibility to corrosion is high and galvanization adds cost. Fiber reinforced plastic (FRP) is another
effective option, but aluminum is easier to reuse at the end of its service life and we felt that more value
would be imparted to the region by bringing in materials that are both immediately useful as well as
provided a long-term benefit.

AWHP stipulates that riparian structures are constructed in such a manner as to allow at least 60% of
available ambient light penetration, be no wider than 8 feet, and supported in a way that no part of the
structure other than the supporting posts be located less than four inches off the ground. The deck of the
proposed walkway will be constructed from commercially available FRP grating material. Product
information used as a basis of design and appended to this report shows 62% light penetration as well as
ADA compliance. FRP offers high strength and durability with virtually no material degradation of the life
of the structure. Designing for the minimum ground clearance appeared to be an attractive option, however
unimpeded vegetation growth from below the structure will quickly smother the walkway area and
introduce a labor-intensive maintenance requirement. Using available information of on-site flora, the
optimum deck elevation was found to range from 18 inches to 2 feet above grade.

ADA 403.5.1 specifies a 36-inch clear width for walking surfaces. The walkway is designed for an
unobstructed width will be 6 feet (72 inches), effectively allowing two opposing lanes of travel and
maintaining a commitment to minimizing the footprint of the structure. This also allows for the design of a
wider turning radius at walkway branches, promoting further inclusivity of facility accessibility. Conceptual
details of typical walkway elements are presented in plan, profile, and sectional views in Figure 5.9.

8
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Figure 5.9 Walkway corridors and branch sections, shown in (from top to bottom) plan, profile, and cross-section.

The foundation system will consist of a series of 3.5 inch diameter galvanized steel helical pile anchors
embedded into the subsoil spaced at maximum 8 feet on-center intervals along the outer footprint of the
structure. Helical anchors are ideally suited to installation within sensitive habitat because of the low
construction footprint. The anchors can be installed quickly and economically and even adjusted if need-be
to account for frost jacking or seismic displacement. Additionally, field measurement of the torque imparted
to the helical shaft during installation can serve as an in-situ verification of compressive resistance offered
by the anchor. Assumed soil profiles and anchor design calculations are provided in Appendix B, based off
of the data presented in our Methodolgy.

9
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iii. Structural Analysis

The walkway structure is designed to support the dead load of the structure itself as well as a full pedestrian
live load and additional snow loading appropriate to the region, as found within IBC. The maximum design
loads are as follows:

Live Load 80 psf
Snow Load 70 psf

A factor of safety (FS) = 2 was applied during structural analysis and material response testing which is
adequate due to the improbability that the structure will ever be subject to the full design loading.

Note that the structural analysis presented at this level of design relates to only load bearing and large-scale
response properties of the proposed materials of construction. Further work to establish complete structural
plans and specifications which will identify fixity, joinery, and fastening methods will be continued at the
65% design level. Continued compliance with IBC will ensure that the final structure performs in
accordance with design standards presented here.

5.4 BIO-ENGINEERED RIVERBANK RESTORATION

Figure 5.10 Rootwad Revetment shown in plan, cross-section, and profile (clockwise, from top left).

Bio-engineered techniques for riverbank restoration (BRR) are effective tools for promoting natural
conditions along waterways where erosion control is needed. Design elements were selected with the

10
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primary objective of stabilizing and improving the quality of the fish habitat managed by DNR. Our design
conforms closely to the guidelines found in Streambank Revegetation & Protection, published by the
Alaska Department of Fish and Game (ADFG) Division of Sport Fish (DSF) in 2005.

The proposed rootwad revetment incorporates a hybrid design that combines some of the advantages of
different BRR techniques into an attractive bank structure that will both stabilize eroded areas immediately
and increase in strength over time. Rootwads are robust systems that are ideally suited for high velocity
rivers such as the Kenai River and have the important added benefit of providing increased fish habitat,
stimulating the angling opportunities on site. The final product increases both the structural and ecological
health of the water to land interface at Big Eddy.

Figure 5.11 Rootwad Revetment

After excavating to the desired soil profile, a series of rootwads oriented perpendicular to the flow of water
in the river is installed and fasted to header and footer logs with steel rods driven below the excavation
limits. A steel cable is wound around each rootwad prior to installation to engage ballast designed to keep
the assembly submerged in the unlikely but physically possible event of complete overtopping of the bank
in a flood event.

11
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Figure 5.12 Rootwad Revetment

The space between the rootwads is lined with wire mesh to apply a resisting force to the steel cable under
submerged conditions and then filled to the level of the rootwad tops by a permeable backfill of stable
diameter, determined in our analysis to equal 12 inches.

Figure 5.13 Rootwad Revetment

A slope will be established above the rootwads by wrapping 6” lifts of topsoil wrapped in coconut coir
fabric and arranging them with live willow cuttings placed between each wrapped layer. The top layer will
be crowned with mats of native vegetation scraped off during the excavation process. The willow cuttings
will take root within the surrounding media within the first season after installation and continue to move
through the entire assembly over time and anchor it firmly in place to the surrounding soils. Within a few
seasons, the entire revetment will be virtually indistinguishable from the surrounding riverbank.

12
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Figure 5.14 Rootwad Revetment

6.0 ENVIRONMENTAL COMMITMENTS AND CONSIDERATIONS

CIVILians went through the design process ensuring that we were environmentally conscious of the area
we are working in. With the understanding that the project is unable to achieve “zero impact” to the
environment and wildlife in the area, we followed codes and procedures to ensure all precautions were
taken. We evaluated permits from the federal level to local organizations that would be applicable to this
site.

Permits required for this project include:
e U.S. Army Corps of Engineers Nationwide Permit #1: Temporary Recreational Structures
Kenai Peninsula Borough Habitat Protection District
Kenai Peninsula Borough Floodplain Development Permit
Alaska Department of Fish and Game Fish Habitat Permit FH18-V-0142
Alaska Office of History and Archaeology A.S. 41.35.070 Review

7.0 FUTURE OF THE PROJECT

The intended design life of the pavement structure is 20 years. This includes the section being paved for
Big Eddy Road, as well as the new parking lot pavement. Our team designed the parking lot in such a way
that if needed, it would easily be able to be expanded in the future if the number of facility users were to
increase. The intended design life of the ELP walkway is 30 years.

The current deliverable to our client is a 35% final draft of the drawings, a DSR, and a poster displaying
objectives of the Big Eddy Facility Improvements Project. The next step would be to incorporate comments
and edits from the client and then produce a 65% design set. After the 65% review process, we would
finalize a 100% design, including all specs and documents to bid the project.

13
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8.0 PHASING

CIVILians completed the project within three phases named Phase One, Two, and Three with respective
deadlines in February, March, and April. The entirety of the project has been submitted on April 24™,
2023 to our client. We have stayed on budget for this project and have not requested an extension or an
increased budget to finish the deliverables.

9.0 BUDGET LEVEL COST ESTIMATE

STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES
ENGINEER'S ESTIMATE
KRSMA: Big Eddy
Riverbank Protection
Project No. XXXXX-1
BASIC BID
ITEM NO. ITEM UNIT | UNIT PRICE [ QUANTITY AMOUNT
202(1) Removal of Structures and Obstructions L.S. $15,000.00 [ All Req'd $15,000.00
301(1) Aggregate Base Course, Grading D-1 Ton $50.00 540 $27,000.00
304(1) Subbase, Grading F Ton $25.00 190 $4,750.00
401(1) Hot Mix Asphalt, Type Il, Class B Ton $150.00 507 $76,050.00
505(5) Furnish Structural Steel Helical Piles (3.5-Inch) LiES $300.00 1,000 $300,000.00
505(6) Drive Structural Steel Helical Piles (3.5-Inch) Each $1,500.00 17 $25,500.00
621(3) Willlow Tree Revetment L.F. $20.00 220 $4,400.00
621(6) Root Wad Revetment LF: $250.00 220 $55,000.00
621(7) Brush Layering LES $200.00 220 $44,000.00
621(13) Vegetative Mat S.Y. $60.00 220 $13,200.00
622(1) ELP Walkway S.F. $150.00 [ 6,000.0 $900,000.00
622(2) River Access Stair Tread Each $2,000.00 6 $12,000.00
640(1) Mobilization and Demobilization L:.S: $25,000.00 | All Req'd $25,000.00
641(1) Erosion, Sediment, and Pollution Control L.S. $5,000.00 [ All Req'd $5,000.00
641(2) Temporary Erosion, Sediment, and Pollution Contrg C.S. $5,000.00 | All Req'd $5,000.00
641(6) Withholding C.S. $0.00 | All Req'd $0.00
642(1) Construction Surveying L.S. $5,000.00 [ All Req'd $5,000.00
642(3) Three Person Survey Party Hour $350.00 5 $1,750.00
643(2) Traffic Maintenance L.S. $2,000.00 | All Req'd $2,000.00
647(6) Hydraulic Excavator, 1 CY, 100HP Minimum Hour $250.00 5 $1,250.00
670(1) Painted Traffic Markings L.S. $10,000.00 [ All Req'd $10,000.00
BASIC BID (BB) TOTAL | $1,531,900.00
PROJECT CONTINGENCY (PC, 15% OF BB) $229,785.00
CONSTRUCTION ADMINISTRATION (CA, 10% OF BB) $153,190.00
PROJECT TOTAL (BB+PC+CA)| $1,914,875.00

Figure 9.1 Engineer’s Estimate

The estimated construction cost of the project comes out to $1,914,875.00. This cost represents the basic
bid total with a 15% project contingency and 10% construction administration fee for the work done for
the parking lot, road paving, ELP Walkway, and riverbank restoration.
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APPENDIX A
Structural Details

The figures presented in this section represent the primary concept level renderings of the Elevated Light-
Penetrating Walkway, shown in plan, profile, and cross section details. A concept level schematic is

included in the top left corner of each figure and shows the approximate location and placement of each
component within the project area.

Figure A.1 Gangway and floating dock concept.
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Figure A.2 Stairway and rootwad concept.
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Figure A.3 Conceptual rendering of stairs extended during operating periods.
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Figure A.4 Conceptual rendering of stairs retracted and secured during winter shutdown.
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APPENDIX B
Structural Analysis

This section contains a summary of the results obtained during structural analysis of the proposed Elevated
Light-Penetrating Walkway. Concept-level renderings of the structure and material information can be
found in Section 5.3 of the Design Study Report. Note that the analysis presented in this section assumes
fixed connection of all primary structural members. Actual fixity will be determined at the 65% design
level. The results shown here can be assumed to represent a conservative approach to determine structural
responses to design loads. The following two pages show a simplified analysis report that generates a set
of utility factors for the physical properties of interest and reports the degree to which the maximum strength
of structural members being utilized.
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0.4456
1.023

0.828

3213

Figure B.1 Support reactions (in kip and kipeft).

Displacement Sum (in)

- 0.127

0.085

0.044

...

Figure B.2 Total deflection of walkway grating under maximum loading.
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Shear Stress Total (ksi)

. 1.0235

0.7677
0.5118

0.2559

0.0000
Figure B.3 Shear stresses within structural members.

Axial Stress (ksi)

. 1.2404

0.4967

-0.2470

-0.9907

-1.7344

Figure B.4 Axial stresses within structural members.
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Top Bending Stress Z (ksi)
4.5075

2.2537

-0.0001

= ATEY,

-4.5077
Figure B.5 Top bending stresses within structural members along the direction of walkway length.

Btm Bending Stress Z (ksi)
4.5077

2.2539

0.0001
-2.2537

-4.5075
Figure B.6 Bottom bending stresses within structural members along the direction of walkway length.
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APPENDIX D

Hydraulic Data

& USGS

science for a changing world

Soldotna

Knnht Dr =

ia Av Marydak Ave

py Ln N Redoubt A

N

Kenai Peninsula Borough, Alaska

Hydrologic Unit Code 19020302

Latitude 60°28'39", Longitude 151°04'46" NAD27
Drainage area 2,020 square miles

Gage datum 40.40 feet above NAVDS88

Figure D.1 Location and designation of Cooper Landing Monitoring Station, shown as a grey dot.
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Annual Peak Streanflow, in cubic feet

per second
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Figure D.2 50-year peak streamflow data for the Kenai River.

Kenai R at Soldotna AK - 15266300

May 21, 2008 - May 4, 2019
Gage height, ft @
12.42 ft - Sep 27,2012 11:15:00 AM AKDT
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Figure D.3 Ten-year water surface elevation levels for the Kenai River.
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Kenai R at Soldotna AK - 15266300

April 12,1999 - April 20, 2022
Streamflow, ft3/s @
30800 ft3/s - Sep 27, 2012 12:00:00 PM AKDT
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Figure D.4 Ten-year volumetric flow rate data for the Kenai River.
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APPENDIX E

Drawing Set
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APPENDIX F

AASHTO
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APPENDIX H

Well Logs
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Drilling Started: / /

Completed:

STATE OF ALASKA 16027
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINING, LAND & WATER
Alaska Hydrologic Survey

WATER WELL LOG Revised 08/18/2016

6 /12 / 1986 Pump Install: / /

City/Borough Subdivision Block

Property Owner Name & Address

Kenai Peninsula Borough

LO4/CRAIG MORRISON

TROPHY B2

Longitude

Meridian S Township 005N Range 011W  Section

24 ,NW_ 1/40f SE _1/40f NE 1/40f SE  1/4

BOREHOLE DATA: (from ground surface)
Suggest T.M. Hanna’s hydrogeologic classification system*
https://my.ngwa.org/NC__Product?id=a185000000BYub3AAD

Drilling method:[_JAir rotary,ﬂtable tool [_JOther
Well use:EPuinc supply,DDomestic,DReinjection,DHydrofracking
DCommercial,DObservation/Monitoring,DTest/Eproratory,DCooling,

Depth

From To D Irrigation/Agriculture, DGrounding.DRecharge/Aquifer Storage,
Gravel fill 0 1 [ Heating, [ClGeothermal Exploration, [Jother
Topsoil and clay 1 3 Fluids used:

. 34 i i :
Sand and gravel 3 12 Dep.th of hole: ft Casing gtlckup. ft .
Casing type: Casing thickness: inches

Water sand and gravel 12 20 Casing diameter: inches Casing depth: ft
Blue clay and gravel 20 |29 Liner type: Depth: ft Diameter: inches
Water sand and gravel 29 |34 Note:

Well intake opening type: EIOpen end,EIOpen hole,[-]other

Screen type: , Screen mesh size:

Screen start: ft, Screen stop: ft, PerforatedEIYesEI No

buildings, etc.):

Perforation description: Perf from: ft, Perf
to: ft, Perf from: ft, Perf to: ft
Gravel packedEYesDNo Gravel start: ft , Gravel stop: ft
Note:
Static water (from top of casing): 9 ft on / / Artesian weII|:|
Pumping level & yield: feet after hours at 20 gpm
Method of testing:
Development method: Duration:
Recovery rate: gpm
Grout type: Volume
Depth: From ft, To ft
Include description or sketch of well location (include road names, Final pump intake depth: ft  Model:

Pump size: hp Brand name:

Was well disinfected upon completion?D Yes E No
Method of disinfection:

Was water quality tested’?DYes ENO
Water quality parameters tested:

1

AS 41.08.020(b)(4) and AAC 11 AAC 93.140(a) require that a
copy of the well log be submitted to the Department of Natural
Resources within 45 days of well completion. Well logs may

Well drill&Fr NAME: ....cviiiii e

City: SOLDOTNA State: AK Zip: 99669
Phone number: ( -

Driller's signature:
Date: / /

be submitted using the online well log reporting system
available at:

https://dnr.alaska.gov/welts/

OR email electronic well logs to

dnr.water.reports @alaska.gov

Anchorage Municipal Code 15.55.060(1) and North Pole Ordinance 13.32.030(D) require
that a copy of this well log be submitted to the Development Services Department/City
within 30 days of well completion.

City Permit Number:
Date of Issue:

/ /

Parcel Identification Number:

*Guide for Using the Hydrogeologic Classification System for Logging
Water Well Boreholes by Thomas M. Hanna NGWA Press



https://my.ngwa.org/NC__Product?id=a185000000BYub3AAD
https://dnr.alaska.gov/welts/
mailto:dnr.water.reports@alaska.gov

/6937

Kraxberger Drilling Ce. [Bell Brilling Log

Well owner: Mgmmgmjg o nﬁllér: s_ug Cdmpletlbn: ' 6/12/86
Builder: | City: Soldotno |
Road/fArea: Big Eddu Rd ) R
Legol 1: Lot4BIk2 ~ legai2: IrophySubd
" Depth: 34 Casing-length: 36 Diameter: 6 Rig type: AR
Static Ieuel; 9 Yield/6PM 2!1._([ Finish of well: ,y_m_s_gmm

.-
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