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Presenter Notes
Presentation Notes
Stacey and Will – Introduce and briefly explain role on the study and credentials 


PUERTO RICO COASTAL STUDY
STUDY OVERVIEW



Presenter Notes
Presentation Notes
This is the story of Puerto Rico Coastal Study
Two very different geographic areas; two very different problems
One study for 5.5 years and $6.3M dollars; 
Spanned over 2 changes of US administration, changes in DNER administration, and 5 hurricane seasons, and with language and cultural implications
(animate 1) One resulting in a coastal floodwall and small land acquisition in Ocean Park in the northeastern part of PR 
(animate 2) One resulting in a full scale acquisition of 71 parcels for a full scale coastal retreat in Rincon, located in the southwestern part of PR
In this presentation we will give an overview of the challenges, design, benefits, communication strategies and lessons learned for each of these areas within the study.



® PUERTO RICO COASTAL STUDY
I@ STUDY INFORMATION

Wave attack Severe erosion Sea Level Rise

OBJECTIVES

NATIONAL ECONOMIC DEVELOPMENT (NED)
Reduce storm damages; Maintain recreational use of coastal areas and non-coastal areas.

ENVIRONMENTAL QUALITY (EQ)
Maintain or increase environmental quality.

REGIONAL ECONOMIC DEVELOPMENT (RED)
Maintain tourism or allow it to rebound more quickly after coastal storms.

OTHER SOCIAL EFFECTS (OSE)
Improve access to roads in the inland areas after coastal flooding events and/or social benefits.


Presenter Notes
Presentation Notes
The story began in 2018 when two reaches were included as part of a joint study by the USACE and PR DNER 
The key problems in Ocean Park were low lying areas, making the entire community susceptible to (animate 1) coastal flooding and wave attack (animate 2)
(animate 3) In Rincon, severe erosion was causing homes to literally crumble into the ocean in some areas – and threatening to do the same to other residential and commercial structures in the community in a 1.1 stretch along the coastline 
(Animate 4) – sea level rise is of high concern, especially on this island, where it is expected to rise ~ 3 feet in the next 50 years if estimating the intermediate curve 
The team was tasked to formulate objectives that fall under a system of accounts – to look at ways to provide solutions that holistically benefit the community under 
(animate 5) – national economic development
(animate 6) – environmental quality 
(animate 7) - Regional economic development (ie Tourism or rebounding)
(animate 8) – Other social effects (Ocean Park – improve access to roads; Rincon – restore social benefits) 
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Presenter Notes
Presentation Notes
(animate 1) Public Perceptions – (Animate 2) – There were true erosional hot spots at times, during seasonal shifts – past few years had been more extreme in years passed, but the sand would return – however, homes built right up on the beach did not allow for needed space for coastal processes – as a result, a few homes had the problems you see in the photos – they were protected by a seawall though. Public believed though that this was the primary problem
Environmental – High habitat quality and diversity offshore; sand sources are limited; placing sand would result in high mitigation costs and would not solve the key problem of coastal flooding 
However, the team saw through modeling that the risk of coastal flooding in the area was much more concerning, due to the very low elevations in two areas, where flooding could enter and inundate the entire community.  Additionally, the community only saw interior flooding due to undersized pumps – the team was addressing a storm that had not yet occurred, but if it did, would bring severe damages to community. Coming from a different starting problem in the community made it very difficult for the team’s message to be heard.  



PUERTO RICO COASTAL STUDY
OCEAN PARK

PLAN FORMULATION

= Alt 1: No Action
= Alt 2: Floodwall
= Alt 3: Floodwall and Beach/Dune
= Alt 4: Floodwall

= Alt 5: Floodwall + Acquisition

to-date (high surge and sea levelrise).

The storm of most concern has not yet happened
Need proactive project to avoid these damages.



Presenter Notes
Presentation Notes
(animate) you can see in the photo how water overtops the existing small partial floodwall in Barbosa beach just merely with hide tide; with true storm events, modeling showed that water would overtop and propagate into the community, causing millions of dollars worth of damages; the team formulated alternatives to address coastal flooding first; floodwalls set back in two key areas were the simplest and most elegant solution and as a result they were a theme in each alternative 
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Presenter Notes
Presentation Notes
(animate 1) In this case, RE and Engineering were very connected and ended up changing the plan with significant cost impacts.  Preliminary analysis of the floodwall and floodgates around the perimeter of the property showed that team could not be certain that residents would be able to access their properties before and after floodgates were installed prior to storms, and team could not be certain that induced flooding would not occur to property owners during storm events.   As a result, the plan changed to buyout the properties shown in yellow.

(Animate 2) The team came up with plan to integrate form and function in the community in Barbosa Beach Park (beloved community gathering area) – floodwall set 40 feet back from beach – covered with sand for aesthetics – also buyout shown in yellow and restoration to beach for a small scale retreat that would tie into existing Barbosa Beach, removing properties where hot spot erosions were occurring, creating a larger beach than community had previously and providing space for coastal processes to occur; much of community supported the buyout of these properties, as many attributed the more recent construction so close to the shoreline as a reason for erosion; in additional to the prospect of restoring the beach in that area; some of the homeowners were supportive of buyout but not all were in agreement, making outreach difficult 
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Presenter Notes
Presentation Notes
(animate 1) In this case, RE and Engineering were very connected and ended up changing the plan with significant cost impacts.  Preliminary analysis of the floodwall and floodgates around the perimeter of the property showed that team could not be certain that residents would be able to access their properties before and after floodgates were installed prior to storms, and team could not be certain that induced flooding would not occur to property owners during storm events.   As a result, the plan changed to buyout the properties shown in yellow.

(Animate 2) The team came up with plan to integrate form and function in the community in Barbosa Beach Park (beloved community gathering area) – floodwall set 40 feet back from beach – covered with sand for aesthetics – also buyout shown in yellow and restoration to beach for a small scale retreat that would tie into existing Barbosa Beach, removing properties where hot spot erosions were occurring, creating a larger beach than community had previously and providing space for coastal processes to occur; much of community supported the buyout of these properties, as many attributed the more recent construction so close to the shoreline as a reason for erosion; in additional to the prospect of restoring the beach in that area; some of the homeowners were supportive of buyout but not all were in agreement, making outreach difficult 
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®OCEAN PARK | DESIGN, BENEFITS AND RISK

BENEFITS

= Reduces risk of damages to taxpayer from
coastal flooding from ocean (blue outline)

= Reduces life loss

= Reduces business disruption

= Reduces impacts to low-income communities
= Integrates function with continued recreation

= Reduces life loss

= Supported by agencies - no environmental
LEGEND mitigation is required

|:> Key pathways of coastal flooding
Coastal Flooding Risk Reduced RISK MESSAGING

Area Previously at Risk “Monitoring and Adaptive Management-

If thresholds are exceeded, it is recommended that
MERSURE TO REDUCE PROBLEMS a re-evaluation study is initiated to reformulate
1 Acquisition alternatives”

=== Floodwall with toe protection



Presenter Notes
Presentation Notes
(animate 1) Overall you can see that the simple floodwall design in two areas of low elevation reduced the potential for coastal flooding shown in the approximate blue outline. 

(animate 2) The benefits were significant, but even with those benefits, the numbers did not show a benefit to cost ratio higher than 1 – as a result of USACE processes,  we had to request waiver to recommend this plan and it was granted by the ASA(CW).

(animate 3) – With the uncertainty of sea level rise, the team noted there was still remaining risk with the plan.  We team formulated on the intermediate curve, but if high curve came to fruition, flooding pathways would increase and the floodwalls would not be effective.  We recommended that if that should happen, a new study should be done to reevaluate the flooding pathways and potentially different solutions to address it.  We could have formulated on the high sea level rise curve, and placed a much taller seawall around the entire community – but the cost of it and the public acceptability would have made it extremely unpopular at this point in time.  This was the best design for the community for with reasonable certainty at this point in time for a 50 year outlook.  This is the type of challenge we are facing in all of our studies now with sea level rise and the uncertainty surrounding it.  


VISUAL AIDS - RENDERING

PUERTO RICO COASTAL STUDY
OCEAN PARK | COMMUNICATION

e

ENGAGEMENT 2022-2024

3 public open houses/public meetings

3 meetings with San Juan municipality

3 meetings with homeowners
] meeting with GOV PR
Facebook, radio, newspaper presence with consistent messaging

Website with FAQs
Email with weekly engagement and responses

Continuous sponsor engagement
= Allmeetings, posters, and presentations in Spanish and English

e



Presenter Notes
Presentation Notes
Visual aids - (animate 1) – One of the things we tried to improve upon was showing visual renderings, to better communicate how the proposed project would look in the community.  We worked with visual experts in the Corps Nashville District who helped us create this rendering, to show that the new floodwall in Barbosa Park would still be set back from the shoreline, relatively low in height and we would reconstruct the existing sidewalk.

Engagement – (animate 2) – We had meaningful engagement from 2018-2021, but after the study was rescoped in 2021, we really ramped up our engagement with agencies and the communities.  We made sure that all our public meetings and open houses were in person, which went a long way towards showing respect to the residents of the area.  We answered emails weekly, to help with one-on-one engagement. All our meetings were in English and Spanish, as well as our posters.  Even when people didn’t agree with our policies and solutions, I can say that we maintained good relationships because of the efforts we made to message the science in an honest and transparent way, and to explain the rationale behind our solutions. 
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ENVIRONMENTAL

PLAN FORMULATION
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Presenter Notes
Presentation Notes
(animate 1) Environmental – High habitat quality and diversity offshore; sand sources are extremely limited – only one source which is offshore and far from the area; placing sand would result in high mitigation costs not only due to the impacts of transporting it via dredge and scows but also due to placing it in very sensitive areas 

(animate 2) Plan Formulation – you can see in the photo an example of one of many homes that is failing structurally – not all structures along the 1.1 mile reach were that dire, but it is heading in that direction in a matter of years, and potential to happen in any given storm season.   In the area, once homes failed, they were left in place, creating eyesores in the community, creating safety issues, affective recreation, and further exacerbating erosion.  Our alternatives were to do nothing (no action); rock revetment to add a robust line of protection to protect structures; beach, dune with groins to add a more natural line of protection (which would need to be renourished every 5 years), and acquisition of homes/properties for a coastal retreat of the first line of structures most vulnerable to structural failure.  What also makes this challenging is that the value of homes in this area are much lower when compared to other coastal areas in the mainland USA or even compared to other coastal areas in Puerto Rico.  Therefore, when evaluating damages and calculating benefits to reducing those damages, the benefit to cost numbers are lower than you would expect. 
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PUERTO RICO COASTAL STUDY
RINCON | CHALLENGES

F WHAT THE OUTCOME WOULD LOOK LIKE

Homeowners have time and incentive to move
before structural failure of home due to erosion

Coordinated effort to remove structures and
restore natural beach setback area, rather than
ad hoc reactive approach as structures fail over
time and devastation of community

Natural beach restores and enhances habitat
and revives cultural identify

Community was not homogenous in their
views and perspectives for solutions

Many front row homes are second
vacation homes

Much of the long-term local community
lives inland


Presenter Notes
Presentation Notes
(animate 1) retreat concept– The image is showing probably the best example in the area of building with a large setback from the shoreline.  This became the poster child if you will for showing that it this concept of retreat could be successful.  The concept of retreat is not new per se, but it is can be a concerning concept for many communities, especially for those members of the community who live in the footprint identified for buyout. The benefit of this idea is homeowners are not waiting until a storm destroys their home and they are left with nothing – they are given money for their home at today’s value, and they are given time and relocation assistance to move to another home in a less vulnerable area.  Doing this along the entire stretch in a coordinated manner allows the swatch of shoreline to be restored back to beach, to create a setback buffer for coastal processes to occur, which also allows for habitat to be restored and the community identity to be restored.  It also allows the community to plan for this change with lead time, rather than wait for sudden devastation that comes with storms.  

(animate 2) two communities – this concept was shocking to many in the community, especially folks in the area zoned for buyout.  What we learned during the study was that there was not a singular voice in the community.  In general, many people along the shoreline use their homes as second homes or vacation homes or for retirement.  They did not see that there was a risk to their homes, or they were willing to take the risk and stay in their homes longer, or until they needed to move due to imminent failure.   Some people along the shoreline were interested and wanted to understand how much they would get for their home and what the timeline would be.  People living more inland were generally in a different economic area, 75% of the population low income (national median income is 3x Rincón median income), had been in the community longer, and were supportive of the coastal retreat plan. The mayor and governor of Puerto Rico also supported this concept. 


» PUERTO RIGO COASTAL STUDY
["2"|| RINCON | PLAN FORMULATION & BENEFITS

TOTAL BENEFITS ANALYSIS FOR THE FINAL ARRAY OF ALTERNATIVES

NED RED OSE EQ
Forced
Relocation
Benefit Habitat
Alternative Total Cost Cost Net Benefits fo Cost| Tourism Local Property|  # (due fo Unit
(Present Value) . Tax Revenuve | Jobs | structural
Ratio . Created
BCR failure)
( ) Prevented
1 - No action $ $
S - - N/A - 0 0 0 0
2 - Revetment $
$110,000 $3,910 ($2,855) 0.27 - S8 488 55 0
3 - 20' Beach/dune
w/groin @ 5 yr $194,277 $6,850 ($5.641) 0.18 $3,455 S7 545 43 0
4 - Acquisition
$110,848 $3,715 ($2.420) 0.29 $3,548 S5 0 46 4.14

: All Dollar Figures are in $1,000 AAEQ dollars, except Total Cost which is in $1,000 Present Value dollars

OSE

= Rincon does not have any economically justified alternatives Bahbfitslowsincome.cammoniias
= Other four accounts were used to evaluate and compare alternatives. Proactive management
= Community cohesion

= Alternative 4 is the recommended plan, due to garnering to fullest extent of total . reduces unsightly conditions and
net benefits, with qualitative OSE being the primary focus. restores access to the beach

= The team submitted an NED exception to the ASA(CW


Presenter Notes
Presentation Notes
(animate 1 and 2) - Guidance came from the ASA(CW) between 3 April 2020 and 5 Jan 2021, known as the “Comprehensive Documentation of Benefits in Decision Documents” which directed the Corps formulation process to require robust evaluation and comparison of all alternatives for a holistic system of accounts, shown in this table, where the project objectives and linked directly to these accounts.  
The corps policy currently requires us to identify the NED plan, which is the plan with highest net benefits, and select that plan by default.  Any other plan selected would require a waiver by the ASA(CW).  In this case, you can see we had already anticipated low net benefits, due to the low structure values in the area.  Other benefits such as tourism, local property tax revenue, forced relocation after complete structural failure, and habitat creation were other categories of benefits we wanted to consider. Rock revetment would do a good job of reducing damage to structures, but came with a price to aesthetics, beach, and the environment.  This was a very unpopular alternative within the community.  Placing sand with groins was more popular, but came with environmental damages, and constant maintenance, including risk of not enough sandy material.  Alternative 4 would be an immediate impact to homeowners in the buy out footprint – but would present them with an option to get what their home was worth and relocate in advance of structural damages to their homes. 
(animate 3) – After a lot of communication with the communities, municipality, sponsor and stakeholders, we felt that alternative 4 presented the most holistic benefits to the community, a big part of which was under the Other social effects category of benefits which is very difficult to quantity – as a result, our analysis was more qualitative on these points (animate 4).  This included benefits to communities with lower income, proactive management of the shoreline, community cohesion to allow the southern part of the community which was most affected by erosion stay intact with the northern part which had large environmental and tourist components, and ultimately allow the community to stop the unsightly conditions that were beginning to overtake the area, also restoring community identity of this coastal town.
The Corps requested a waiver from ASA(CW) based primarily on the qualitative benefits we described, and was granted permission to select this plan.  

Supported by Gov of Puerto Rico, Mayor of Rincon, and DNER 
This is a community with 75% of the population low income (national median income is 3x Rincón median income)
Would prevent 84% of forced relocations compared to FWOP – 46 out of 55 structures prevented from condemnation 
Homeowners have time and incentive to move before structural failure of home
Coordinated effort to demolish structures and restore natural beach setback area, rather than ad hoc reactive approach as structures fail over time and devastation of community. A Natural beach restores and enhances habitat, revives cultural identify, and allows long-term coastal resilience 
Sustains community cohesion by allowing Stella in the southern part of Rincón to remain connected culturally and economically to the northern part of Rincón
Reduces the effects of community “blight” condition spreading in the city of Stella and beyond over the next 50 years
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®RINCON | DESIGN AND RISK
DESIGN

= Acquisition of property and structures most vulnerable to structural failure
in the near future due to erosion

= After acquisition, homeowners are provided assistance with relocation to
new properties

= Structures would be removed on acquired land, and it would be graded
to return it to natural sandy state;

= Native vegetation plantings are included in this plan to increase habitat
and resiliency

= All acquisitions will be necessary
= Recommending the project occur over a single phase

RISK MESSAGING

“Monitoring and Adaptive Management - if thresholds
outlined are exceeded, it is recommended that a re-evaluation study
is initiated to reformulate alternatives”



Presenter Notes
Presentation Notes
(animate 1) – footprint - The area shown in the yellow box is the proposed approximate buyout footprint. 

(animate 2) – design – the design included acquisition or property and structures that were most vulnerable to complete structural failure.  Homeowners would be provided relocation assistance and funding to move to new homes.  The structures would then be removed and graded to natural beach.  The plan included vegetation of the newly restored sand with native species for additional habitat and resilience.   This plan was envisioned to happen in a continuous stream in order to full see the benefits. 

This plan is not without risk – first, it would be important to be able to buyout the homes and provide relocation assistance in a timely manner.  This could be a long process given the scale of ~ 71 parcels. 

(animate 3) Also, there is risk over time to next line of shorefront structures – “Retreat” through acquisition in Rincon has the potential to be continuous.  There is a window of time when benefits will be realized, which is the benefit of the recommended plan. However, benefits may diminish over time during the 50-year period of analysis as properties behind of the acquisition footprint become vulnerable, especially if high erosion rate scenarios are realized. This concept can be considered a long-term coastal management strategy and will need adaptation into the future, which may potentially include additional “second row” structure acquisitions. This will hold true for any project that incorporates this concept. Other factors to consider which could affect the outcome are:  increased storm intensity and frequency; and non-federal sponsor’s timeline and effectiveness of establishment of a shoreline regulatory and management program in this specific area. The term “second row” refers to structures that are the next line of structures inland, after the “1st row” of ocean fronting structures.
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FUTURE WITHOUT PROJECT (FWOP)

= Condemned homes left in place

= Condemned homes inherently act as
armor for next landward structure

FUTURE WITH PROJECT (FWP)

=  Condemnations of ~69 parcels removed (structure and armor)

= Secondrow condemnation begins
» Low erosion estimated: as early as 39 years
»  Mid erosion estimated: as early as 14 years (chosen for FWP)
» High erosion estimated: as early as 9 years

=\

=

Seaward Structure Landward Structure Seaward Structure Landward Structure
Second Row Condemnations @ 14-29 yrs
LEGEND (overall average is ~35 years) €29 — 36 yrs
==) Erosion [I Armoring 36 - 45 yrs

— X Removal m Structures

@ 45— 49 yrs

I
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Presenter Notes
Presentation Notes
(animate 1) - FWOP- As I mentioned, an interesting part of what we learned was that failed homes were left in place.  As part of the study, we had to assume homes that have complete structural failure are not removed.  Those homes act as a barrier to the next line of homes, but at the expense of the aesthetics, community identity and cohesion, environment, etc
(animate 2) FWP – assumes homes are removed prior to complete structural failure of approx. 69 homes.  It is uncertain what the erosion rate would be after the project is implemented - 
if low erosion, some properties along the next line may not face any risk for 39 years after the project is implemented. 
In high erosion, some properties along the second line may face risk about 9  years after the project is implemented.  
The FWP takes a middle erosional approach and some properties could begin to see risk after 14 years after the project is implemented. 
(animate 3) We developed an adaptation plan, which laid out the details of when the erosion thresholds are in time, and then recommends a lead time prior to that to initiate a new study for reevaluaton and action.  The study and action could be carried out by the NFS or they could request it via the Corps.
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I@ RINCON | COMMUNICATION TO SPONSOR AND PUBLIC

VISUAL AIDS ENGAGEMENT 2022-2024

4 public open houses/public meetings

3 meetings with Mayor of Rincon

3 meetings with homeowners

The Vision: Reset of the Rincon coastline

] meeting with GOV PR

= Facebook, radio, newspaper presence with consistent messaging
= Website with FAQs

= Email with weekly engagement and responses

= Confinuous sponsor engagement

= All meetings and posters, presentations in Spanish & English


Presenter Notes
Presentation Notes
Visual aids - (animate 1) – We didn’t have the funding and time to do a rendering for Rincon, so we used this real image from within the area to convey the vision was. 

Engagement – (animate 2) – We made sure that all our public meetings and open houses were in person, and especially in local gathering area, which went a long way towards showing respect to the residents of the area.  We answered emails weekly, to help with one-on-one engagement. All our meetings were in English and Spanish, as well as our posters.  We had an additional meeting focused just on buy out and relocations, and even prepared a pamphlet to put corps policies into language that was easier to understand than our existing documents were.  We had a lot of vocal feedback at our meetings, but I can say that we maintained good relationships and did our best to message the science in an honest and transparent way, and to explain the rationale behind our solutions. 



I PUERTO RICO COASTAL STUDY
[@ LESSONS LEARNED

= Take public perceptions seriously

= Expect constant and consistent communication through various means
and methods (visual, verbal, written)

= Use every engagement as an opportunity to message the science and
rationale

= Plan for visual renderings
= Consider real estate challenges when developing alternatives

= Have early and often in-person meetings in the local community
gathering areas and allow verbal and written options for feedback

= Make every effort fo understand cultural dynamics and bridge the
communication gap, as well as bilingual experts (including local experts)


Presenter Notes
Presentation Notes
There are so many lessons we learned on this study – it was meaningful and very humbling to get to know these communities and to do our best to try to provide solutions to the problems they are facing.  

The lessons we will conclude with today are focused in communication, since that is really to me the most important thing as we take science and apply it to real people in real communities.

Animate 1 – What the public perceives is usually based in some truth – this was true in both Ocean Park and Rincon – take it seriously and do a little extra due diligence to look into it and explain why you do or do not agree, in a respectful way and with evidence 
Animate 2 – Emails were actually a very good way to gage the community – we continued to develop our distribution list after each engagement, and we would try to answer emails weekly – this really helped get to know the community and hear concerns, often well in advance of public meetings.  The website was helpful to reference people to for graphics and other products they might find useful   
Animate 3 – some of the meetings were tough – we heard a lot of feedback that was difficult to hear – but we maintained professionalism at all times and used each time to try to convey our message, which was based in the spirit of helping to solve the problems through science and in the spirit of transparency, honestly and respect 
Animate 4 – visual renderings continue to be even more important as we people are busy, and they are smart – if you do not provide the information, they will create it and it will very likely be completely different than what you are proposing – so take control early and show people what you are envisioning as early as possible 
Animate 5 – don’t neglect real estate – the devil is in the details and its important to understand real estate ownership and needs as early as possible, as it directly affects your design and costs
Animate 6 - We provided multiple opportunities at each meeting – some people want to get up in front of a crowd and be heard – some prefer one on one in person – and some prefer to write – make accommodations for all 
Animate 7 – the biggest thing is to make sure to have a team with different perspectives– our team had experts in their fields, but not only that, it included many people from Puerto Rico and who had lived or currently lived in the area.  I cannot stress how important that was, because they provided help and insight to the nuances of the culture and language that we could not have known otherwise, and I am very grateful to additional perspectives they brought to the team.
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