Homer City Hall
491 E. Pioneer Avenue
Homer, Alaska 99603
www.cityofhomer-ak.gov

City of Homer
Agenda

City Council Worksession
Monday, September 23, 2019 at 4:00 PM
City Hall Cowles Council Chambers

CALL TO ORDER, 4:00 P.M.

AGENDA APPROVAL (Only those matters on the noticed agenda may be
considered, pursuant to City Council’s Operating Manual, pg. 6)

DISCUSSION TOPIC(S)

Seawall Maintenance and Planning

COMMENTS OF THE AUDIENCE (3 minutes)

ADJOURNMENT NO LATER THAN 4:50 P.M.

Next Regular Meeting is Monday, October 14,2019 at 6:00 p.m., Worksession at 4:00 p.m.,
Committee of the Whole at 5:00 p.m. All meetings scheduled to be held in the City Hall Cowles
Council Chambers located at 491 E. Pioneer Avenue, Homer, Alaska.



http://www.cityofhomer-ak.gov/

Memorandum

TO: Mayor Castner and Homer City Council

FROM: Katie Koester, City Manager

DATE: September 18,2019

SUBJECT: Seawall maintenance and planning worksession

The purpose of this worksession is to bring City Council up to speed on possible long term solutions to the
maintenance of the seawall, a now 16 year old piece of infrastructure with increasing annual repair costs
that could soon outpace the account balance. Earlier this year City Council passed Ordinance 19-13 funding
an analysis of the seawall by a coastal engineer to provide guidance on next steps to protect the wall.

Staff has held two neighborhood meetings to discuss maintenance and planning for long term preservation
of the wall, one before the authorization of the engineer funds and a second one to go over the results. At
the last meeting, participants agreed the next step was to discuss the findings of the study and any
potential for funding a major maintenance project with City Council. All members of the Ocean Drive Loop
Special Service District (OLDSA) that pay the additional 9.962541 mil rate have been invited to the
neighborhood meetings and to this worksession.

A couple of questions that emerged during the neighborhood meetings include:

1) Can the City insure the wall? Previously it was insured through AMLJIA, however due to the fact that the
City does not own the wall and the accumulation of substantial claims, AMLJIA will not insure the
infrastructure. The City has consistently encouraged the neighborhood to form a homeowners association
to pursue independent coverage.

2) What responsibly does the City have to maintain the wall in perpetuity? The City of Homer holds the
permit with the Army Corps of Engineers to maintain the wall. In 2012 the City applied to the Corps to
transfer the permit to individual property owners. The Corps denied that request based on the fact that the
City had a mechanism to collect funds from the property owners to fund maintenance of the seawall,
through a differential property tax zone called a special service district. Page 10 of the attached Permit
Evaluation and Decision Document Addendum states:

“If the City was not capable of collecting funds (tax) from the property owners that benefit from the
seawall, we would believe the needs and welfare of the public overall, would best be served by granting
the city’s request to cease to maintain portions of the seawall not located of City property (‘abandon
and leave as is’). However, the City is capable of this and has enacted an applicate ordinance that
effectively mitigates the concern on the larger population within the City.”

In addition to getting the City Council up to speed on the history and anticipated future needs of the
seawall, a goal of this worksession is to get Council feedback on next steps for protecting the seawall. AtI 2




neighborhood meeting there was general consensus that a major maintenance project, for example
installing some amount of rip rap along the toe of the wall, was a logical next step. The different potential
cost scenarios are outlined in the engineering analysis. Though the property owners are significant
stakeholders in this process, the decisions regarding whether to borrow, how much to borrow, and
repayment are up to City Council. Goals for this worksession include getting Council feedback on the follow

questions:

1) Is Council willing to take on debt to fund a major improvement?

2) What project budget would Council be comfortable with?

3) Is property tax revenue an appropriate mechanism to guarantee a bond?

4) How much risk does Council want to assume in the payback mechanism (ie. how much existing

revenue could be transferred to debt service given the anticipated decrease in repair costs with a
major maintenance project)?
5) Next steps.

I will bring some potential bonding scenarios from the Alaska Municipal Bond Bank, and an analysis of what
the debt service and corresponding mil rate would be, to the worksession on Monday.

Enc:

Annual account summary letter and Neighborhood meeting materials from Feb. 28,2019 meeting and
August 20, 2019 meeting, including minutes

August 7", 2019 Cover letter Homer Seawall Alternative Analysis from HDR

Permit Evaluation and Decision Document Addendum from Army Corps of Engineers




Office of the City Manager

491 East Pioneer Avenue
Homer, Alaska 99603

citymanager@cityofhomer-ak.gov
(p) 907-235-8121 x2222
(f) 907-235-3148

January 23", 2019

Dear Ocean Drive Loop Service Area {ODLSA) Property Owners,
The past two years have been tough on the Seawall.

Some major repairs in 2017 included using truckloads of cobble to fill in eroded areas, replacing broken off (or
completely missing) horizontal and vertical face timber and steel, and adding reinforcement to the wall’s exposed
“toe.”

2018 shares a similar story. The toe of the wall was excavated so additional timber could be added as reinforcement,
boulders were arranged to protect vulnerable areas, cracks were reinforced with timber, exposed fiberglass sheet
piling at the toe was covered, and fill material was replaced.

Seawall maintenance expenses for 2017 and 2018 combined totaled $147,510, eaving only $95,409 remaining in the
fund used to repair the seawall. The revenue for this fund has been collected from ODLSA property owners and the
City. If any powerful storms cause damage like we've seen these last two years, this fund could easily be depleted.
Once depleted, it is very likely emergency repairs could not happen.

The trend has been to spend money when seawall maintenance is already needed or when there is an emergency.
The wall is showing its age (16 years old}, which is increasing the amount of needed repairs. | am concerned the fund
used to pay for Seawall maintenance is at an unsustainable [evel.

I would like to host a neighborhood meeting with ODLSA property owners on Thursday, February 28th at 5:30 P.M. in
Council Chambers at City Hall. At this meeting, | will discuss options including preventative Seawall maintenance and
reinforcing the Seawall’s toe. A written summary of the meeting will be mailed out to all property owners in case you
are unable to attend. In the meantime, | have attached a table listing all revenue and expenditures incurred since the
fund was formed.

Please confirm with my Executive Assistant Rachel Friedlander if you can or cannot attend. Rachel’s direct line is (907)
435-3102 and her email is RFriedlander@ci.homer.ak.us.

I look forward to seeing you Thursday, February 28 at 5:30 PM.

Best,

Katie Koester
City Manager




Seawall Maintenance Expenditures

2012 2013 2014 2015 2016 2017 2018 Total
Seawall

Maintenance | $38,292 50 50 53,126 $30,328 $102,916 $44,594 §219,256
Expenditures
Seawall Revenue (“Seawall Maintenance Fund”}
156-036% 2012 2013 2014 2015 2016 2017 2018* Total
Seawall
Reserve

$70,000 | $10,000 | $10,000 | $10,000 $10,000 $10,000 $10,000 $130,000
Account
{City)
808-0375 2012 2013 2014 2015 2016 2017 2018* Total
Mil rate
deposits
(ODLSA
private $19,167 | $22,078 | $35,176 $24,802 $24,759 $30,140 $28,543 $184,665
property
owners)
Remaining Balance for Future Seawall Maintenance

2012 2013 2014 2015 2016 2017 2018* Total
Combined
Seawall $89,167 $32,078 | $45,176 | $34,802 $34,759 $40,140 $38,543 $314,665
Revenue
Seawalil
Maintenance | $38,292 50 50 $3,126 $30,328 $102,915 544,594 $219,256
Expenditures

Remaining Balance: $95,409

Please note: The above 2018 figures will be finalized once the City audit is completed by September 2019.




Office of the City Manager
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e Clt4y of Homer Homer, Alaska 99603
www.cityofhomer-ak.gov citymanager@cityofhomer-ak.gov
(p) 907-235-8121 x2222
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March 14*", 2019

Dear Ocean Drive Loop Service Area (ODLSA) Property Owners,

On February 28", | hosted a community Seawall meeting with Public Works Director Carey Meyer. | have included a
summary of the meeting to inform all residents of what was discussed and to encourage your participation in the
proposed outcome of funding an engineer’s analysis of the Seawall.

At the March 26" City Council meeting, | will introduce an ordinance to spend between $8,000 to $11,000 dollars from
the two “Seawall Maintenance Funds” (City Seawall Reserve Account and Mill Rate Deposits) to hire a coastal
engineering firm. The ordinance will be heard again and voted on at the April 8" City Council meeting. Public
testimony is welcome at both meetings. For more information regarding City Council meetings, please visit the City
Clerk’s website at https://www.cityofhomer-ak.gov/cityclerk or contact the Clerk’s Office directly at (907) 235-3130.

Through the recommendation of Public Works Director Meyer and general consensus from ODLSA residents who
attended the February 28" meeting, | believe the engineer’s analysis will provide the much needed expertise and
direction to help us determine what maintenance work would best protect the Seawall. The engineering firm will
provide us with recommendations that takes into account what was discussed at the February 28" meeting and will
evaluate potential improvements that would significantly extend the life of the Seawall and reduce maintenance
needs and costs.

| encourage you all to participate in this process and look forward to working with ODLSA property owners to extend
the life of the Seawall.

Thank you,

Katie Koester
City Manager
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February 28, 2019 Community Seawall Meeting Summary

City Manager Katie Koester and Public Works Director Carey Meyer were joined by Councilmembers Smith
and Aderhold in hosting the February 28" neighborhood Seawall meeting. The main goal of the meeting
was to do some collective problem-solving and brainstorm solutions for how to extend the life of the
Seawall. Prior to the meeting, City Manager Koester met with Director Meyer and homeowners John and
Janet Szajkowski who all gave her reason to believe the Seawall would benefit from preventative
maintenance and a proactive approach.

The recent big storm years have caused the increasing need to repair the Seawall, and City Manager Koester
is concerned that if there were to be a catastrophic failure, the funds available in the Seawall maintenance
account would not be enough to cover the necessary repair work. It is important to remember that the City
of Homer does not own the Seawall but is tasked with maintaining it on behalf of all homeowners residing
in the Ocean Drive Loop Service Area (ODLSA). The City each year contributes $10,000 for the 18% of
Seawall that borders City property while homeowners on average collectively contribute $30,000 for the
82% of the Seawall that borders their properties.

City Manager Koester shared she would bring an ordinance before Council on March 26 requesting funds
from the Seawall maintenance account to hire an engineering firm that specializes in coastal engineering.
The firm would take into consideration suggestions made at the meeting, ground truth potential
preventative maintenance solutions, and provide their expertise on what actions could help extend the life
of the Seawall. The engineer would not design “the” solution for the Seawall but instead will propose
options/solutions and what they will cost in a rough order of magnitude, etc. and provide a conceptual
analysis.

Director Meyer suggested the toe of the Seawall be reinforced, that there could be a sloping 45 degree angle
of rip rap to help prevent water from going behind the wall. Mr. Szajkowski suggested backfilling the wall.
Ms. Heather Renner, the resident who owns the last house on the wall that is not included in the service
area, had an engineer look at her portion of the wall, and they suggested using armor rock/”rip rap.” Ms.
Renner said that although she does not currently contribute to the Seawall maintenance fund, she would be
interested in future joint-preventive maintenance,

Mr. Szajkowski shared most of the problems are at the toe of the wall, and was curious if different sized
pieces of timber could be installed deep into the beach. Mr, Szajkowski was also curious if there was a
maintenance record detailing what repairs have been done most frequently on the wall and where.

Director Meyer shared that extending timbers deeper into the beach has been happening more often now
than compared to earlier on. The beach at the toe of the wall is being eroded away and is exposing the
sheet piling that is not being protected by the wood face. The City has been replacing vertical six by sixes
with longer six by sixes. Right now, the City is able to install longer, vertical members to bring the wall down
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to where it needs to be, but there will eventually be a point where we won’t be able to find long enough
members to protect the Seawail. Director Meyer has been taking pictures of the entire wall each time he has
visited the wall. He shared that earlier on, more damage was done on the eastern part of the wall, but now,
most damage has actually been occurring happening at the middle of the wall where it comesoutto a
point.

Ms. Kathleen Irwin asked if there had been any engineering review done of the Seawall in the past. City
Manager shared current expertise has been provided by Director Meyer but that she would like to have a
coastal engineer evaluate the wall.

One attendee did not think a coastal engineer’s opinion was needed and suggested that the funds used to
hire the engineer could be used to buy and place rip rap on the City’s property to help keep the gravel in
place. He also suggested the City apply for an emergency development permit from the Army Corps of
Engineers.

Director Meyer said the coastal engineer would help determine which size rip rap the City should buy, and if
there are proposed designs already in the neighborhood’s possession, this would make starting any project
improvements much easier.

City Manager Koester shared that while the coastal engineer analysis could cost somewhere in the range of
$8-10k, the cost to source and place the rip-rap at the Seawall alone would be hundreds of thousands of
dollars. She shared that a potential payment method could be securing a bond that's paid for by an
increased property tax or a special assessment district based on a property’s structure or its linear footage
along the Seawall. By using property tax, if an ODLSA resident has any exemptions, they would not be
paying the full value of their property (senior and residential exemptions apply). Property owners and the
City need to come up with a new funding mechanism since Seawall expenses are only increasing while the
money contributed to cover costs remains the same.

Mr. Norman Schumacher shared that steel sheet pilings don’t have to go in trench and that they could just
be pounded in to protect the toe of the wall. He has received a quote for this work of $50 a foot so a hundred
foot wall would run $50k

There were general questions and discussion on the beach’s hardpan, on source rock, use of 6 inch steel
pilings, using a “groin” (peninsula of rip rap), long term preservation of the wall with cost falling on property
owners, how the bond would be paid off, and if additional Army Corps of Engineers review would be
needed. There was also a suggestion to add public amenities like a public coastal trail along the Seawall
and a bench to the City property where Lake street and Ocean Drive Loop residents watch the surf; it was
suggested this area needs bank stabilization so the road doesn’t wash away, along with the idea of adding
some stairs to go down to the beach from the City lot to make this area more of a recreation site, however
there is no place for people to park.

The topic of catastrophic insurance came up at the meeting. Since the City doesn’t own the wall, the City
can’tinsure it. The Corps doesn’t say the City owns the wall, but that the City is responsible for making sure
it’s maintained. City Manager Koester said the City has encouraged a home owners association in the past,
which an attendee said wasn’t the case years ago. City Manager Koester said if a home owners association
formed, the City could have a more active partnership with the neighborhood while knowing the decision
brought forth was representing the entire association versus the small group of homeowners attending
tonight’s meeting. Having an association would also give the neighborhood more agency in making




decisions regarding the wall. City Manager Koester asked for any information that could be sent that
showed what perspective the City had in the past in regards to a home owners association forming for the
seawall property owners. Another attendee shared that the neighborhood was not interested in a home
owners association because they did not want to have the responsibility of insuring and maintaining the
wall. City Manager Koester shared it’s up to the property owners to form a neighborhood association.

In summary, the group was in general consensus of hiring an engineering as a good start. City Manager
Koester said she would submit suggestions covered at the meeting to one of the City’s contract engineers
and develop a scope of work with Director Meyer that would ask the engineer to trouble shoot ideas like

using steel pilings, a perpendicular groin, rip rap, and examine the historical analysis of the wall’s damage.

An ordinance would be brought before the March 26 City Council meeting so property owners could
comment on the spending of around $10k for the engineer’s analysis, which would give the group an
engineer’s report detailing a cost estimate of solutions, analysis of preventative maintenance, and rough
order of magnitude for cost vs. benefit. When the engineer’s report is complete, the City would bring the
neighborhood together again to talk about preventive maintenance, the short term approach to the
Seawall, and the long term approach to the Seawall.
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August 20, 2019 Community Seawall Meeting Summary

Introduction

City Manager Katie Koester and Public Works Director Carey Meyer were joined by Councilmember Aderhold
and Coastal Engineer Ronny McPherson of HDR, Inc. in hosting the August 20*" neighborhood Seawall
meeting.The main goal of the meeting was to determine next steps that would preserve the Seawall in the
most economically responsible manner and bring City Council into the discussion. The format of the
meeting included Engineer McPherson going over his analysis and answering questions, discussion
regarding the pros and cons of the analysis from the homeowners’ perspective, and discussion on how to
bring this topic before City Council.

Engineer’s Analysis

Page by page, Engineer McPherson reviewed the June 27", 2019 “Homer Seawall Alternatives Analysis” with
attendees. Below were comments made by Engineer McPherson in general or on each concept that were
not already detailed in the analysis:

General Comments

Homer is extremely bi-modal, which means winds come from two different directions depending on the
season. This is important to note for sediment transport as it influences whether sediment runs either along
the shore or cross shore.

The cost estimates for each concept are “top-down conservative;” there may be additional ways to reduce
costs on the project (like securing a local source of rock or having an abundance of fill).

The first recommendation also includes preliminary design. Using a design/build method, there needs to be
a set amount of money identified for the project. Using a construction manager/general contractor delivery
project (CM/GC), also known as Construction Manager At Risk, allows the City to hire a designer and
contractor each under their own contracts at the same time. This method allows for cross-communication
and collaboration of ideas/methods and overall means cost assurance and schedule/time assurance. City
Manager Koester shared there are local sources of rock across the Bay that could assist in making the
project design more localized and affordable under a CM/GC structure.

Concept 1 - Armor Stone Scour Protection

Scour refers to placing some sort of materials at the base of the Seawall as opposed to something
segmented off. Under “Variations of Concept 1,” the first three materials were dismissed for use on the
Seawall since they are typically put in place for low wave environments.

Concept 2- Geotextile Container Scour Protection
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If aesthetics are a concern, geotextile containers are very ugly. It is also possible to make a geotextile tube
fifty to hundred feet in length, however if the tube gets punctured, the entire tube has been compromised
since sediment will escape. This is why bags are advantageous because you can more easily replace them.
Geotextile containers are a “temporary Band-Aid” and have at most a 10 year lifespan.

Concept 3- Groin Field

Groin is a structure that runs perpendicular to the shore and disrupts sediment transport. If using this
method, the engineer would need to take into consideration “down-drift impact” to ensure erosion would
not occur downstream from the groin. This concept would take a lot of Engineer modeling to ensure
effectiveness.

Concept 4- New Steel Sheet Pile Wall
This concept would encapsulate the existing Seawall. This would be a great design/build project.

Concept 5- New Solider Pile and Concrete Lag Wall
Solider Piles would become the strongest part of the wall.

Engineer McPherson then answered questions posed by attendees. Below is a summary of the answers to those
questions:

The Rough Order Magnitude Costs are for the entire length of the wall.

If there is a shortage in funding, the most threatened part of the wall could be addressed first with the
remaining parts of the wall being phased. If you are creating a design package, you would first finalize the
design for the entire length of the wall and then initiate a “base bid” for the most critical sections of the
wall. Then you could tack on “additive bids” for the sections of wall that are less critical. This allows the
project to remain within the available budget, with future work commencing once more funds are
generated. You could also do a project that combines two concepts proposed in the analysis; for instance
you could design a project that applies armor stone to the most critical parts of the wall and geotextile
containers to the less critical sections so the entire wall is shored up. That way in the future when more
funding becomes available, the geotextile containers can be replaced with armor stone.

There is more damage to the east side of the wall than the west. During the first half of the life of the wall,
most of the damage occurred to the eastern third portion. More recently, there’s been more damage in the
center third of the wall. The western third of the wall has needed much less. It’s theorized the forces of the
sea reflect and move towards the east at a more concentrated rate.

According to an attendee, historically most of the concepts proposed in the analysis have been attempted
on the Spit to no avail with the only real solution being large armor rock.

The Engineer did not evaluate the risk or damage associated with seawater going over the top of the wall
however glacial rebound may counteract sea-level rise. Right now, the biggest concern is undermining the
toe.

Sloping armor rock toe could reduce the forces imposed on or over the wall, but this would require
Engineer’s analysis and a wave model.
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Armor stone placed on the eastern part of the wall could create a groin field to trap more sediment,
however it’s uncertain what level of damage could occur to any part of the wall that does not have scour
protection.

If one section of the wall goes, the entire wall will go which is why it’s important to ensure the most critical
sections are addressed but that everyone “be in this together.”

There was a request for more photos and information from communities that have a Seawall in a
climate/situation that ted. As follow
up to this request, Co.

Financial discussion

Right now, the City has about $30,000 in property tax contributions and $10,000 from the City general fund
to address the Seawall’s maintenance costs.

Director Meyer tried to predict how much money would be spent for the next twenty years if current
maintenance practices continued to show that perhaps that same amount of money could be allocated
towards a preventative maintenance project, which would be more beneficial than the “status quo”
approach. Already the reactive trend exists to spend great amounts of money on maintaining the Seawall.
Director Meyer was thinking there could be a “breakeven point” where the ODLSA would contribute enough
money for a project that would greatly reduce maintenance costs, therefore being proactive while using the
same amount of funds, however he encourages spending more to prolong the life of the wall. In order to
fund this work, the ODLSA would first need to go before Council to ask if City Council was comfortable even
borrowing for this project and if they were, then the ODLSA would either bond or borrow with the guarantee
being the annual mil rate and City contributions.

There are properties that are still paying annual assessments and are delinquent. The liability associated
with the assessment falls on the City, and the City has not retired this debt. The outstanding assessment
amount will not be applied towards future construction or maintenance of the Seawall. Assessments are
typically payed off when the property owner sells the parcel. The assessment district that paid for the

construction of the wall is separate from the annual maintenance work property owners are currently
contributing to through the mil rate. 15




There is currently about $70,000 remaining in the account used for Seawall repairs. What happens if this
upcoming winter, damage costs exceed this amount? The Seawall account would have a negative fund
balance, which would prompt Council to consider raising the mil rate. City Manager Koester wants the
group to think about proactive measures to take before getting to this point.

Discussion on insuring the Seawall was raised, and although AMLJIA refused to continue coverage of the
Seawall since it is not owned by the City, City Manager Koester will follow up and ask if they would
reconsider. AHomeowners Association however could form and insure the Seawall and the City would be a
member.

There was discussion surrounding re-incorporating the single property that was originally in the District
back into the ODLSA. City Manager Koester said logistically this would have to be investigated (ie.
determining if this would be a Council action). That homeowner is welcome to contact City Manager
Koester and discuss this. There was also discussion on more than just the residents that live along the
Seawall being incorporated into the District since they are benefiting from the Seawall.

Getting to a more ground truth-ed cost estimate could be accomplished with Engineer McPherson’s
recommendation of the CM/GC structure where the 10% design of the contract would be bid out through a
Request for Proposals, then the 35%/preliminary design could be completed. City Manager Koester said she
would like to see the group determine the scope of the RFP before that work went out. Director Meyer said
he would like to see the group determine the budget for this project.

There was discussion surrounding the current mil rate and how that would change as a result of a new
capital project, however that would be a City Council decision. City Manager Koester does see the mil rate
as the mechanism to fund the improvements versus an assessment district. She would like to see what a 20
year bond with $60,000 in mil rate contributions would look like. Using the mil rate would be a flexible
mechanism to generate revenue, meaning the mil rate may decrease or increase on an annual basis in order
to meet the annual contribution goal set to pay off the bond.

There was discussion on the City upping its $10,000 contribution. City Manager Koester said that would
mean general tax payers are subsidizing this improvement. Right now, the City pays for 25% of the Seawall’s
maintenance but does not have 25% of the property bordering the Seawall. However, the ODLSA residents
could make the argument that the City’s contribution should be more since there are City improvements at
stake (like water and sewer).

City Manager believes a next step could be scheduling a worksession with City Council to discuss if there
was an RFP, and what would it look like. Property owners and Councilmembers would want to look at the
tradeoff between the amount of funding needed and whether or not to construct an improvement to
withstand a certain amount of years. The argument goes towards armor rock if you want the improvement
to last a long time.

The City cannot develop better cost estimates without spending additional funds on an engineer’s analysis.
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Memo

Date:  Thursday, June 27, 2019
Project. Homer Seawall Study
To:  Carey Meyer, PE Homer City Engineer
From:  Ronny McPherson, PE HDR

Subject:  Homer Seawall Alternatives Analysis

The purpose of this technical memorandum is to review the condition of the Homer seawall
(herein referred to as the “seawall”) and provide concepts for improving the structure that would
reduce maintenance cost and extend the functional life of the structure.

Kachemak Bay

0 250 500 1,000
" —

Figure 1. Homer seawall location map.

The seawall was constructed in 2002 using fiberglass sheet pile. Based on information provided
by the City of Homer, the structure experienced immediate challenges primarily due to several
major storm events occurring during construction and has since required continued
maintenance to maintain functionality. One issue that was observed early in the project, was the

hdrinc.com 2525 C StreetSuite 500Anchorage, AK 99503-2633
(907) 644-2000
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degradation of the sheet pile material due to abrasion from the beach sediments. Timber
paneling was subsequently installed to mitigate the abrasion. A steel whaler (horizontal
structural member) was also installed to provide additional structural support for the wall (Figure
2 and Figure 3). Over time, it has been observed that the elevation of the seafloor at the toe of
the wall is lowering, noting that the elevation of the toe varies greatly throughout the year (i.e.
seasonal variations). Continued lowering of the toe elevation will eventually undermine the
seawall and allow retained uplands to slough.

Existing Homer Seawall Observations

A site visit was conducted on April 25, 2019 with the City of Homer City Engineer to observe the
condition of the seawall. During the visit, several sink holes at the top of the seawall were
observed. These were generally correlated with local failures of the timber facing at the toe of
seawall (Figure 4). Within these local failures, the degrading effects of the prior abrasion were
observed. Seawall height, as measured from the beach to the top of the sheet pile, was
measured near the culvert drainage located on the east side of the seawall (Figure 1) and was
found to be approximately 15 feet. A schematic showing the approximate conditions of the
existing seawall is shown in Figure 2. Armor stone was observed on the eastern terminal of the
seawall and is shown in Figure 5. Many of the armor stone were observed to have rounded
edges indicating recurring movement over time which is assumed to be due to wave action.
Based on rough measurements and an assumed density of 160 pounds per cubic foot, stones
were found to range from 1,500 Ibs. to 7,500 Ibs. in weight with most stones weighing less than
2,000 Ibs.
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Figure 2. Existing seawall schematic.
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Figure 3. Seawall existing condition.

Local Toe Failure

Figure 4. Example of observed local failure — correlates to sink hole at top of the seawall. Inset shows

previous assumed abrasion damage.

Timber Pile Supports

Steel Whalers

Timber Paneling

Abrasion Damage
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Figure 5. Observed armor stone at east terminal of the seawall.

Metocean Conditions and Sediment Transport

The following provides a brief description of the meteorological and oceanographic (metocean)
conditions as well as sediment transport trends near the seawall.

Tide

Tide datums for the area were gathered from the NOAA tide station located at Seldovia, AK and
are provided in Table 1. Although this station is located across Kachemak Bay, the tide datums
provide a good representation of conditions at the project site. The base of the seawall is
estimated to be at an elevation of approximately +12’ Mean Lower Low Water (MLLW) based on
observed tide levels during the site visit.

Table 1. Tidal Datums at Seldovia NOAA Tide Gauge (NOAA 2019)

Elevation, FT (MLLW) Elevation, FT (NAVD88)

Mean Higher High Water 18.1 12.7
Mean High Water 17.2 11.9
Mean Sea Level 9.6 4.3
Mean Low Water 1.7 -3.6
Mean Lower Low Water (MLLW) 0.0 -5.3
North American Datum of 1988 5.3 0.0
(NAVD88)*

*NAVDS88 conversion calculated using Alaska Department of Natural Resources — Alaska
Tidal Datum Portal (DGGS 2019).

hdrinc.com 2525 C StreetSuite 500Anchorage, AK 99503-2633
(907) 644-2000
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Wind

Figure 6 provides a wind rose from data gathered at the Homer airport. The wind rose
graphically shows the wind direction, magnitude, and frequency of occurrence. A silhouette of
the Homer spit with the seawall location shown as a “star” is also included in the figure in the
background. This provides a graphical orientation of the shoreline at the seawall in relation to
the wind trends. From the figure, it can be seen that annually wind predominantly blows in two
directions: northeast and west southwest.

Generat

Figure 6. Wind rose showing predominant wind direction, freqgency, and magnitude at Homer, AK (ISU 2019).

Waves

Kachekmak Bay is relatively shielded from open ocean swell coming from the Gulf of Alaska.
Waves generated at the site are primarily wind-generated waves that have developed within the
Kachekmak Bay/Cook Inlet water bodies. Because of this, wave directional trends will closely
align with wind directional trends shown in Figure 6. Due to the presencse of the Homer spit and
orientation of the project shoreline, waves traveling form the northeast direction will not be able
to develop to any significant size prior to impacting the seawall. However, waves traveling from
west southwest can reach a significant size due to the large fetch (>80 miles) and deep water
across Kachemak Bay and Cook Inlet. Considering these conditions, it is believed that depth
limited storm waves impact the seawall on a regular basis. Figure 7 provides an example of
storm conditions during a high tide at the seawall. In addition to the large wind-generated waves
impacting the seawall, wave reflection off the seawall likely amplifies the waves just seaward of
the structure.
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Figure 7. Storm waves impacting existing Homer seawall (photo courtesy of City of Homer).

Sediment Transport
For discussion purposes, sediment transport can be simplified as cross-shore transport and
long shore transport.

Cross-shore transport is the movement of sediment up and down the beach profile (section
view). In typical open-ocean beaches, wave action from winter storms will cause cross-shore
sediment transport to the lower part of the beach profile creating a skinner beach or lower beach
elevations. During calmer summer periods, cross-shore transport will move this sediment back
up into the higher portions of the beach profile creating a seasonally wider beach. This trend or
some variation is likely occurring as seasonal variations of the Homer beach elevations are
typical.

Long shore sediment transport is the movement of sediment parallel to the shoreline. Sediment
will move along the shoreline as waves approach a shoreline from an oblique angle. The more
oblique the angle and more wave energy, the more sediment is transported. Based on the wave
directional trends and orientation at the Homer seawall, the beach experiences waves impacting
the shoreline from a consistent oblique angle, thus a net sediment transport from west to east
can be assumed with minimal to no seasonal transport from east to west. In addition, the overall
presence and orientation of the neighboring Homer spit also indicates that the net sediment
transport is from west to east at the seawall.
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Seawall Improvement Concepts
Several concepts for improving the longevity of the existing seawall were reviewed.

1) Armor Stone Scour Protection

2) Geotextile Container Scour Protection
3) Groin Field

4) New Steel Sheet Pile Wall

5) New Soldier Pile and Concrete Lag Wall

Concept 1: Armor Stone Scour Protection

Armor stone scour protection involves constructing a revetment type structure at the base of the
existing seawall. The structure would utilize at least two stone material classes: a filter stone
and a primary armor stone. A non-woven geotextile fabric would be placed as a barrier between
the filter stone and the seawall as well as the beach. Filter stone would then be placed as a
wedge between the primary armor stone and the seawall. This rock material and geotextile
fabric will act as filter layers to reduce sediment migration through the structure. Sediment loss
behind the seawall should thereby be minimized, which would reduce localized failure from “sink
holes.” The filter stone will also provide protection to the existing seawall from the larger
primary armor stone which could damage the seawall during construction or if stones moved
during a storm event. This revetment concept would reduce scour (lowering of the beach) at the
base of the seawall, which if were to continue, could result in the collapse of the seawall. This
concept should also prevent continued damage at the base of the seawall such as the “kicking
out” of the seawall at the base as observed during the site visit. However, it should be noted that
repairing a localize failure of the seawall would become significantly more challenging with a
rock structure in place at the toe. Figure 8 provides a schematic of this concept.

_/\,—’F_,v_’_
\
MHHW W7 Primary I
Armor Stone A
1
----- s EEEE ------------------------------------\
N—— Filter Stone
Geotextile Fabric §
Existing Sheet Pile /
(remains in place) -

CONCEPT 1 — ARMOR STONE SCOUR PROTECTION

Figure 8. Concept 1 - Armor stone scour protection schematic.
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Advantages:

The seawall toe would be shored up with the armor stone mitigating localized failures of
the seawall increasing the longevity of the structure. Continued lowering of the beach
elevation in front of the seawall would not be a major concern.

Armor stone structures can be design to have a long service life.

Disadvantages:

If a localized failure were to occur due to a seepage of sediment through the seawall,
repair of the failure would be more challenging (costly) than the current repair method.
Armor stone can have a high construction cost.

Variations of Concept 1 — There are several other materials that can be used in lieu of armor

rock for revetment type structures. These include gabion mattresses or baskets, geotextile
marine mattresses, articulating concrete blocks, and concrete armor units. The following
provides a few thoughts on these types of technologies for this application.

Gabions — Gabions are wire baskets or mattresses that contain stone. Their advantage
is that through the containment of smaller stones, their ability to withstand waves and
currents is much greater than if the same size stones were uncontained. However,
gabions will become ineffective and may fail if the wave environment is too great — which
may be the case along the seawall. Since gabions are made of steel, they have a
tendency to degrade quickly in a saltwater environment. To combat corrosion, gabions
are manufactured with galvanized steel, stainless steel, and PVC coatings.

Marine Mattress — Marine mattresses are similar to gabions in that they contain smaller
stone, however, marine mattress use a flexible geosynthetic material. These structures
are generally able to withstand the saltwater environment better. Similar to the gabion
concept, marine mattresses are not effective and subject to failure if the wave
environment becomes too extreme which may be the case along the seawall.
Articulating Block Mats (ABMs) — ABMs come in a variety of shapes, sizes, and
configurations. Often, ABMs interlock/connect with a puzzle type shape and/or rope or
cable. ABMs offer good mitigation against erosion but are often damaged due to
undermining of the structure and do not have the ability to self-adjust like an armor stone
revetment. In addition, ABMs are typically used in lower energy wave environments.
Concrete Armor Units (CAUs) — CAUs come in a variety forms but often resemble large
concrete “jacks.” These type of structures can be very advantageous in high wave
energy environments because they can be constructed larger than easily quarried armor
stone. CAUs would breakdown wave energy approach the seawall but are not preferred
over traditional armor stone in this situation because they would not easily mitigate
localized scour and local failure of the existing seawall (i.e. they would not prevent
sediment migration through the existing seawall).
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Concept 2: Geotextile Container Scour Protection

Geotextile container scour protection would be very similar to the shape and functionality of the
armor stone scour protection (Concept 1), however, the primary building material would be a
sand-filled geotextile fabric container. The container would be made using a two-layer geotextile
fabric system. The inner-fabric of the container would be made of non-woven geotextile material
to prevent sediment migration through the container. The outer-fabric would be made of a
strong woven geotextile fabric to support the weight of the container which can be upwards of
2,000 Ibs. Containers would be fabricated with three sides pre-fabricated (sewn) similar to a
pillow case. The container would also have pre-fabricated straps sewn in to allow a spreader
bar to place the container in the desirable location. The containers would then be filled with
locally sourced sand using a hopper and the remaining side sewn in the field. Ideally containers
would be sized to be the maximum weight the construction equipment could handle and
maneuver. The containers would be placed along the toe of the seawall to prevent scour. Figure
9 provides a schematic showing the section and plan of this concept. Figure 10 provides an
example of a geotextile container revetment, however, note the containers are placed differently
(pyramid-layout) than shown in Figure 9 and are not placed directly against the seawall.

_/\F_/___N_’_
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Geotextile
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PLAN (remains in place) -

CONCEPT 2 — GEOTEXTILE CONTAINER SCOUR PROTECTION (SECTION)

Figure 9. Concept 2 - Geotextile container scour protection section schematic.
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Figure 10. Example of geotextile container revetment (pyramid layout). In the Homer seawall case, the
containers would be placed against the seawall.

Advantages:

The seawall toe would be shored up with the geotextile container mitigating localized
failures of the seawall increasing the longevity of the structure. Continued lower of the
beach elevation in front of the seawall would not be a major concern.

Geotextile container fabrication is significantly less costly than armor stone. Sand used to
fill the containers is assumed to be readily available in the Homer area.

If a localized failure were to occur due to a seepage of sediment through the seawall,
repair of the failure would be not be as challenging as an armor stone revetment since
only a few containers would need to be removed and replaced.

The structure would be fairly inexpensive to repair if some containers were damaged. At
the time of initial construction, additional containers could be fabricated and stored until
needed.

Disadvantages:

More easily damaged by larger wave forces and has higher potential for rupturing due to
debris.

Geotextile containers do not have as long of a design life as other materials such as
armor stone or steel sheet pile. The fabric breaks down overtime due to sunlight and
weathering.

Geotextile containers are easily vandalized (e.g. cut with a knife) and rendered
ineffective.
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Concept 3: Groin Field

A groin is a coastal structure that is orientated perpendicular to the shoreline with the intent of
disrupting the long shore sediment transport. A groin field is a series of groins placed relatively
uniformly along a shoreline that create pocket beaches between structures. Groins can be
constructed with a variety of materials but are most often constructed with armor stone. As
sediment travels along the shoreline due to wave action and currents, a groin will disrupt the
flow of sediment and accrete sediment along the up-drift side of the groin (called a filet). Since
wave action and/or currents will continue to move sediment, the down-drift side of the groin will
lose sediment/erode. In the situation of a groin field, sediment between groins is relatively
stable. The most down-drift groin, however, is still subject to this potential erosional effect. Since
there is a significant net long shore sediment transport along the seawall, a groin field would be
very effective at retaining sediment in front of the seawall. However, erosion effects at the down-
drift side of the seawall could be very significant with minimal opportunities for wave action to
replenish the down-drift side with sediment. A potential solution to offset the significance of the
down-drift erosion is to create a groin structure that is quasi-porous allowing a portion of the
sediment to transport through the groin structure. An example of this would be a series of timber
piles driven close to each other or armor rock structure with a low crest elevation. Making the
groin structure quasi-porous also limits the effectiveness of the groin. Figure 11 provides a plan-
view schematic of this concept.

(Pocket Beach)

Groin
Structure

Kachemak Bay

CONCEPT 3 — GROIN FIELD (PLAN)

Figure 11. Concept 3 - Groin field plan schematic.

Advantages:

e The seawall toe would be shored up with additional natural sediment. Continued lower of
the beach elevation would be halted or slowed greatly.

e Localized failures of the seawall would not be any more challenging than they are today.

¢ Depending on the amount of sediment accumulation in front of the seawall, localized
failures would likely be reduced.
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Disadvantages:

e Groins to do not limit cross-shore sediment transport. A large storm could erode
sediment at the base of the seawall.

o Multiple groin structures, especially made of armor stone or sheet pile, would be very
costly.

e Groin structures made of timber would have a limited life span compared to armor stone.

e Potential for down-drift erosional impacts are great.

Concept 4: New Steel Sheet Pile Wall

A new steel sheet pile wall, similar to the wall used to repair the seawall on the eastern side
could be installed just seaward of the existing wall. The wall could be design to be cantilevered
(i.e. requiring no tie backs). Fill would be placed between the new steel sheet pile wall and the
existing sheet pile wall effectively encapsulating the structure. The design life of the existing
structure would then be negated as the design life would solely rely on the new steel sheet pile
wall. This concept would be similar to the current seawall, but with a more robust structure.
Figure 12 provides a schematic of this concept.

CONCEPT 4 — NEW STEEL SHEET PILE WALL

Figure 12. Concept 4 - New steel sheet pile wall schematic.
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Advantages:

o Condition of the existing seawall (e.g. localized failures) would not be a factor in the
longevity of the retaining structure.

e Lowering of the beach elevation could be factored into the design.

o Steel sheet pile walls can be design to have a long service life.

Disadvantages:

¢ Installation of steel sheet pile can very expensive and is often more expensive than
armor stone structures.

Concept 5: New Soldier Pile and Concrete Lag Wall

A solider pile and concrete lag wall would be an innovative approach to shoring up the existing
seawall. A soldier pile is a single pile that is designed to be stout and handle significant loading.
A concrete lag is a pre-cast concrete block. This concept would entail driving steel H-piles and
then sliding concrete lags between H-piles to create a wall. The overall wall would be designed
to be cantilevered (i.e. does not require tie-backs). This wall would be installed just seaward of
the existing seawall and fill would be placed between the new seawall and the existing seawall.
A unique feature of this concept is that as the beach elevation lowers over time, the concrete
lags can be lowered to meet the new beach grade (and might lower due to their own weight).
Then additional lags can be placed on top of the existing lags to continue expanding the height
of the wall. Note, placing additional lags would require mobilizing construction equipment. A
geotextile filter fabric would need to be installed on the landward side of the wall to prevent
sediment from piping through the concrete lags. If existing lags are moved deeper and
additional lags are placed, careful maintenance of the geotextile filter fabric will be required to
mitigation sediment from migrating through the wall. Figure 13 and Figure 14 provide
schematics of Concept 5. An example of this concept is shown in Figure 15
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CONCEPT 5— NEW SOLDIER PILE AND CONCRETE LAG WALL (SECTION)

Figure 13. Concept 5 - New soldier pile and concrete lag wall section schematic.
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CONCEPT 5—NEW SOLDIER PILE
AND CONCRETE LAG WALL (PLAN)
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AND CONCRETE LAG WALL (OBLIQUE)

Figure 14. Concept 5 - New soldier pile wall and concrete lag wall section oblique and plan schematic.
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Figure 15. Example of a concrete lag wall (source: easternvault.net).

Advantages:

e Condition of the existing seawall (e.g. localized failures) would not be a factor in the
longevity of the retaining structure.

e Lower of the beach elevation can be addressed by lowering concrete lags as necessary
and adding additional lags on top of existing lags.

o Steel pile and concrete can be design for an extremely long design life.

Disadvantages:

¢ Installation of piles and lags can be very expensive and is likely more expansive than
armor stone structures.

e Concrete lags require geotextile fabric to prevent sediment migration (piping) through the
structure.
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Rough Order Magnitude Costs

A rough order of magnitude (ROM) cost for each concept was developed. Quantities were
determined through conceptual design and assumed rough unit rates were applied to develop
the ROM costs. Note, no design has been performed to determine quantities, and comparable
project costs were not reviewed. ROM costs should be used as a general “order of magnitude”
and not used for financial planning purposes. Costs associated with design and permitting of the
concepts is include in the ROM cost values.

Table 2. Rough Order Magnitude Costs for Reviewed Concepts

Rough Order
Magnitude Cost

Concept 1 — Armor Stone Scour Protection $1.5M to $2.1M
Concept 2 — Geotextile Container Scour Protection $0.6M to $0.9M
Concept 3 — Groin Field (assumes 4 groins) $3.0M to $4.3M
Concept 4 — New Steel Sheet Pile Wall $2.9M to $4.0M
Concept 5 — New Soldier Pile and Concrete Lag Wall $3.2M to $4.4M

Recommendations

The following provides some recommendations for advancing improvements to the Homer
Seawall.

¢ Consider performing a more detailed alternatives analysis that focuses on 2 or 3
preferred concepts from this effort to advance the designs to a preliminary level and
obtain more informed potential costs.

¢ Only consider the geotextile container option if funds are limited and the opportunity to
receive additional funds is not likely in the foreseeable future.

¢ If the City of Homer procurement rules allow, consider advancing the seawall options as
a design/build delivery project. These designs are not complicated and the cost can be
highly influenced by the contractor’s availability, equipment spread and location, and on-
hand materials.

e For concepts using armor stone, recommend advancing the project through a traditional
design/bid/build or construction manager/general contractor (CM/GC) delivery project.

e For the groin field concept, recommend performing an extensive modeling and
performance analyses to inform potential for down-drift erosion impacts.
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Homer Seawall Cash Flow Analysis Based on Two Alternatives
Produced by Public Works Director Carey Meyer, P.E.

Introduction

The analysis prepared by Coastal Engineer Ronald McPherson of HDR, Inc. details five preventative maintenance
measures that would minimize the Seawall’s future repair costs. The purpose of the following discussion is to entertain
the two most affordable options and demonstrate how investment in either of these preventative capital projects would
produce a positive benefit/cost ratio compared to the current “reactive” process.

Current “Reactive Process”
Yearly maintenance/repair costs are trending up for the Seawall. Exhibit A charts the Seawall’s maintenance/repair costs
for 2006-2018 and projects future costs out 20 years assuming a “status quo” approach.

”

Projecting the current trend into the future, the total cost to complete maintenance/repair over the next 20 years “as is
will accumulate to approximately $996,000 (or $49,800/year; see Exhibit B).

Preventative Capital Projects: Concept 1 & Concept 2

The average of the costs to complete Concept 1- Armor Stone Scour Protection is $1,800,000 (the engineer estimates the
cost ranges from $1,500,000 to $2,100,000). Borrowing this amount at 5% interest means annual payments over a
twenty year period would total $144,432 for this preventative project expense.

The average of the cost to complete Concept 2-Geotextile Container Scour Protection is $750,000 (the engineer
estimates the cost ranges from $600,000 to $900,000). Borrowing this amount at 5% interest means annual payments
over a twenty year period would total $60,180 for this preventative project expense.

Please note that this analysis does not take into consideration many important factors (i.e. — inflation, expected life of
existing seawall or relative effectiveness of alternative improvements, ability to secure environmental permits, etc). As
noted by the Engineer, Concept 2 is more easily damaged, has a higher potential for rupturing, and does not have as
long of a design life as other materials like armor stone, which means these materials may need to be replaced again
within the 20 year timeframe. Following Engineer McPherson’s first recommendation is therefore highly recommended:
“Consider performing a more detailed alternative analysis that focuses on 2 or 3 preferred concepts from this effort to
advance the designs to a preliminary level and obtain more informed potential costs.”

Summary

The intent of either preventative capital project is to save the Seawall, reduce the “reactive” annual maintenance costs
of the Seawall, and save money over the long run for ODLSA property owners.

An optimistic assumption would be that by protecting the toe of the seawall with these preventative capital projects,
maintenance/repair costs could be reduced by up to 80%. This could reduce the current “status quo” maintenance costs
over the next 20 years from $996,000 to $199,200 — an overall savings of $796,800 (or $39,840/year), making either
preventative measure a worthwhile, fiscally prudent next step. In theory, this could take what is currently spent on
maintenance alone ($49,800) and reduce it to $9,960 a year.

The below table summarizes what this reduction in annual maintenance costs would look like along with annual
expenses and revenue estimates.
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Approach Annual Preventative Annual Maintenance Total Cost over 20 Annual Cost Per Average Annual Total Outstand
Capital Project Cost Cost Years Lot Revenue based on Revenue Expeny
(Preventative Project + (16 Lots) 2012-2018 for 20
Maintenance) (ODLSA Mil Rate Years
currently 9.962541) | (Based on
2012-2019
Average)
Status Quo 49,800 | $ 996,000 | $ 3,113 | S 44952 | S 899,043 | § (96,957)
Concept 1 144,432 9,960 | $ 3,087,840 | $ 9,650 | S 44,952 S 899,043 $(2,188,797)
Concept 2 60,180 9,960 | $ 1,402,800 | $ 4384 | S 44,952 S 899,043 S (503,757)

As the “Outdating Expenses” column in the above table shows however, ODLSA residents will need to finance either status quo or preventative capital project
options above what is currently being collected. The two accounts that fund Seawall maintenance/repair (Mil Rate Deposits and the City’s Seawall Reserve
Account) do not have enough funds to cover these expenses outright.
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