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A report of the UUCJ Vulnerability Task Force
Of the Green Sanctuary Committee

Our parking lot at high tide, November 17, 2019
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Introduction
The Board asked the Green Sanctuary Committee, working with the Capital Campaign
Task Force, to assess the vulnerability of our campus to sea level rise. We have
prepared some documents and suggestions for the Board’s review and action.
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A. Assessment of the Vulnerability of the UUCJ Campus to Sea Level
Rise, 2019-2070
Our charge
The Vulnerability Task Force was charged with conducting a vulnerability assessment
for our campus to serve as the basis for an adaptation action plan. We have considered
the likely effects of sea level rise on our campus facilities. That vulnerability assessment
should provide a sufficient base for an assessment group to be formed and proceed
with their work.
General findings
The UUCJ campus is in good shape to continue as a worship center for the foreseeable
future. We will probably need to make some alterations to adapt to sea level rise. We
may find that our Arlington neighborhood, on high land as it largely is, will be called on
to be a relocation site for coastal communities. We have an increasing role to play in
serving our immediate neighbors as well as the city generally. Our role in promoting
social justice in our community is likely to expand as stresses from rising waters call for
major changes in housing, employment, and our network of social supports. Our
members, too, may find in the church an even more important source of comfort,
inspiration, and support in the midst of the dislocations we anticipate as sea level rise
impacts our lives.
By 2030: We estimate about 6” of sea level rise above 2019 levels. The lower parking
lot will begin to flood daily. Our parking lot will occasionally be unusable unless it is
raised. Our private sewage lift station may need further protection against flooding. The
social hall could conceivably flood at an average high tide when we have 4’ 7” of water
from storm drainage coming down Red Bay Branch from higher ground. That should be
only during major storms, and happen rarely if at all.
By 2050: We will have gotten about 2’ 2” of sea level rise above current levels. The
lower parking lot will be permanently underwater. The social hall and the associated
patio areas will receive about 4” of water several times a year. The social hall and its
patio should remain an important, usable resource.
By 2060: We expect sea level rise will be about 40”. The social hall will sustain 18” of
flooding several times a year.
By 2070: We will have gotten about 4.5’ of sea level rise. The social hall will have been
flooding occasionally for some years and now is 9” of rise from flooding daily at average
high tides. Portions of the lower level around the social hall will be under water some of
the time. The upper level should remain sound for many decades to come and perhaps
indefinitely.
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Our Pond’s Origin
A representation of our location is depicted in the linked site. We are at portal station 2.
https://www.waterqualitydata.us/provider/NWIS/USGS-FL/USGS-02246522/
Another map of our location. https://waterdata.usgs.gov/fl/nwis/nwismap/?
site_no=02246522&agency_cd=USGS For a topographical chart of our location, see
Appendix 3.
Walden Pond on our campus is fed by Red Bay Branch, a tidal tributary of Strawberry
Creek, itself a tributary of the Arlington River, a tributary of the St. Johns River. All tidal
systems will experience equal effects from sea level rise. The temporary fluctuations
from tides, storm surges, and storm drainage, however, vary with the conditions under
which the water flows. Ideally, we would have records for our pond, or Red Bay Branch,
or for Strawberry Creek, or for the Arlington River. However, NOAA, the source of such
data, does not make those measurements. Data for the St. Johns at the mouth of the
Arlington River are available, but these are essentially records of the St. Johns and do
not necessarily represent the levels of a tributary.
The closest tidal record for our campus
The tidal record for the Little Pottsburg Creek is available from NOAA. https://
tidesandcurrents.noaa.gov/noaatidepredictions.html?
id=8720274&units=standard&bdate=20190921&edate=20190922&timezone=LST/
LDT&clock=12hour&datum=MLLW&interval=hilo&action=dailychart This record should
approximate the conditions in Red Bay Branch. The other geographically close tidal
figures are from Longbranch, a neighborhood in Arlington, but it is directly on the St.
Johns. We should be aware that figures for the Little Pottsburg are only generally
relevant to our campus and do not present a precise record for us. Given that, most of
the following statements are based on the Little Pottsburg record.
High tides come twice a day, and one is at least a little higher than the other. The high
water mark is generally taken as the higher high tide. The variation from low tide to high
tide is approximately two feet, with occasional variations of only a foot and a half (for
example, December 18, 2018). Sea level is taken to be the mean between the average
high and low tides, which are measured by their distance from that mean.
On September 15, 2019, when Lad Hawkins happened to observe and photograph the
water level at our boardwalk about noon, the higher high tide on the Little Pottsburg was
at 11:40 a.m., 2.23 feet. The water at approximately higher high tide was 6-7 inches
below our boardwalk, as Lad Hawkins observed. The higher high tides on the Little
Pottsburg, and presumably in our pond, usually varied only two or three inches from this
figure. (Lower high tides are regularly under two feet—for example, the first high tide on
August 14, 2019.)
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On November 17, 2019, the high tide of the Little Pottsburg at approximately 12:30 p.m.
was 2.35 feet. At that time the water was encroaching on our lower parking lot, as
pictured on the cover of our report. The actual variation of the Red Bay Branch between
the September 15 level and the November 17 level was around 8 inches, greater than
that indicated by the Little Pottsburg measurements. We should not be surprised that
the Little Pottsburg figures only approximate our experience.
In the past year, a relatively low higher high tide for the Little Pottsburg was 1.64 feet on
January 13, 2019; an unusually higher high tide was 2.71 feet on October 9, 2018. (A
king tide or a strong northeaster could have been the cause.) At that figure, our parking
lot would have been on the verge of flooding or actually flooding. Under current
conditions, then, our parking lot is at the point of flooding a few times a year. A little
boost from a storm can send it under water, as has happened occasionally.
The lowest and the highest high tides ordinarily vary from the level we observed on
September 15, 2019, by only about six inches. We may assume that the higher high tide
on September 15, 2019, was close to an average, or a bit higher due to the full moon on
that date. Because variations are only about six inches higher or lower than the level on
September 15, 2019, we need not worry about seasonal variations or mild northeasters
leading to significant flooding at the current tidal range.
The small effects of storm surges
Hurricanes Matthew and Irma had a surprisingly mild effect on tidal heights along the
Little Pottsburg. Matthew’s storm surge reached a height of over five feet at Mayport on
October 7, 2016. https://www.coab.us/DocumentCenter/View/10978/Task-1-ABResiliency-Analysis Unusual highs of only about half a foot greater than normal begin
to register on the Little Pottsburg a week later, and continue for about a week. https://
tidesandcurrents.noaa.gov/noaatidepredictions.html?
id=8720274&units=standard&bdate=20161001&edate=20161031&timezone=LST/
LDT&clock=12hour&datum=MLLW&interval=hilo&action=monthlychart Hurricane Irma
produced a somewhat larger storm surge at Mayport September 11-12, 2017, but an
even smaller increase in the Little Pottsburg a week later. (It was enough to flood our
parking lot. Perhaps more of the surge reached Red Bay Branch than it did the Little
Pottsburg.) https://tidesandcurrents.noaa.gov/noaatidepredictions.html?
id=8720274&units=standard&bdate=20170901&edate=20170930&timezone=LST/
LDT&clock=12hour&datum=MLLW&interval=hilo&action=monthlychart
We conclude that we do not need to worry much about the effects of storm surge
reaching UUCJ, though it may be enough to trigger mild flooding. Drainage from heavy
rainfall which comes down Red Bay Branch from high land above the church is probably
of more concern. We should gather observations of such flooding in the past to
anticipate our vulnerability. We do not recall an instance of severe flooding.
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What we may expect under current conditions
Using Lad Hawkins’ observation on September 15, 2019, that the water at a time of a
fairly typical higher high tide was six or seven inches from the surface of our boardwalk,
and that the boardwalk is about the level of our lower parking lot, we should be aware
that the occasional six inches of additional high tide levels now registered on the Little
Pottsburg threaten the parking lot with light flooding a few times a year. A small boost
can send portions of the parking lot underwater, as it did with Hurricane Irma and on
November 17, 2019.
Applying the NOAA 2017 Scenarios
Using the extreme (top) curve of the National Oceanographic and Atmospheric
Administration (NOAA) 2017 Relative Sea Level Change Scenarios for Mayport, Figure
6 of the Atlantic Beach Flooding Assessment, we will be getting about half a foot of sea
level rise by 2030. By that date our parking lot should be beginning to flood once or
twice daily as the high tides reach flood stage. Two further feet beyond the half a foot of
rise in 2030 would mean that we are at flood stage even during low tides, putting the lot
permanently underwater. That should happen shortly after 2050.
The anticipated approximate rise in Walden Pond over 2019 levels, in summary,
measuring from 2019 levels:
2030 6”
2040 1’ 1”
2050 2’ 2”
2060 3’ 4”
2070 4’ 6”
Incrementally by decades, the expected rise is 6”, 2019-30; 7”, 2030-40; 13”, 2040-50;
14”, 2050-60; 14”, 2060-70. For a chart of these rises, see Appendix One. For a chart of
the NOAA 2017 projections adapted to tidal conditions at the mouth of the St. Johns
River, see Appendix 4, which was borrowed from the Atlantic Beach vulnerability
assessment.
We have used NOAA’s extreme sea level projections because climate scientists are
now routinely recommending that we recognize that official projections have been too
low. Richard Alley explained to Bard College students last year why he keeps open the
possibility of 15-20 feet of rise by 2100. https://leadthechange.bard.edu/blog/leadingclimate-scientist-confirms-up-to-20-feet-of-sea-level-rise-by-2100 NOAA’s extreme
projection for 2100 is just over 10 feet.
In 2016 Margaret Davidson, then NOAA’s senior scientist for coastal inundation and
resilience science, addressed the national conference of the Risk & Insurance
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Management Society to warn the 10,000 insurance professionals assembled in San
Diego that sea level rise is going to be much greater than indicated in official estimates.
She believed that we could get 2-3 meters (6.6 to 9.8 feet, almost triple the 2017 NOAA
estimates) by 2050-60. She explained why it would be years before official estimates
catch up. https://www.insurancejournal.com/news/national/2016/04/12/405089.htm
Things have not improved since 2016. For example, we now know about slumping. The
texture of a significant part of the Greenland ice sheet is not that of a solid ice cube but
rather like that of a snow cone. When a face of this structured slush gets too high at the
edge of the water it slumps, adding a great deal of itself to the water at once and
producing a pulse of sea level rise. That is going on in Greenland now, and is not
reflected in the models on which current government estimates are based. https://
www.sciencedaily.com/releases/2019/03/190322163342.htm
Harvard science historian Naomi Oreskes and her coauthors discuss why experts
underestimate climate change, including sea level rise, in an article drawn from their
book Discerning Experts. https://blogs.scientificamerican.com/observations/scientistshave-been-underestimating-the-pace-of-climate-change/
The 2017 NOAA estimates are best available, but it is prudent to use their highest
figures for planning.
Vulnerability of the social hall to flooding
The elevation of the floor of our social hall from the Broward drawings is 7’ 10” above
sea level. Lad Hawkins has measured the elevation of the social hall as 4’ 8” above the
level of the boardwalk. (Florida has gotten around 8” of sea level rise since the
drawings were made, about 1965. https://sealevelrise.org/states/florida/ ) Let us say that
the floor of the social hall is now 5’ 2” above current average higher high tide. We
should be getting 5’ 2” of sea level rise a few years after 2070, at which point the social
hall will be flooding daily at high tides. In around another ten years it will be permanently
underwater.
Revision of these estimates
This schedule should be adjusted as improved estimates of sea level rise become
available. If charged by the Board, this Task Force plans to revisit the issue every five
years or whenever improved information indicates a schedule revision. We intend to
meet monthly until we are satisfied that the situation is sufficiently stable and clear that
we may relax our schedule of meetings.
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Sources Consulted
In our work we have relied on the following documents, along with the others mentioned
in our assessment above:
1. The City of St. Augustine Coastal Vulnerability analysis (2016): http://
www.citystaug.com/government/public_works/ResiliencySustainability/CoastalVul
nerability.php
2. The Atlantic Beach Coastal Vulnerability Study (2019): https://www.coab.us/875/
Coastal-Vulnerability-Resiliency-and-Ada
3. The FL Department of Environmental Protection’s Sea-Level Rise Vulnerability
Assessment Tools and Resources: A Guide for Florida’s Local Governments, June 2015
(extended): https://floridadep.gov/rcp/florida-resilient-coastlines-program/documents/
sea-level-rise-vulnerability-assessment-tools-0
4. National Oceanic and Atmospheric Administration (NOAA), Global and Regional Sea
Level Rise Scenarios for the United States (2017). https://tidesandcurrents.noaa.gov/
publications/techrpt83_Glob al_and_Regional_SLR_Scenarios_for_the_US_final.pdf
5. “Sea Level Rise!” (A recent basic article.) https://www.counterpunch.org/2019/08/13/
sea-level-rise/
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B. Vulnerable Features of Our Campus
1. The elevation of our lower level parking lot at the lower end is 3’2” above sea level.
2. Our private sewage lift station is just off the south end of the lower parking lot. For a
schematic illustration of how a lift station works, see Appendix 2.
3. The sewer, water supply, and power supply of our lower campus may become
progressively more vulnerable to water damage and compromise as the sea level rises.
4. The wiring of our social hall is vulnerable to water intrusion.
5. The foundation should be judged for stability under permanent inundation. Our
provisional judgment is that it would be stable.
6. In adaptation planning the physical characteristics of the ground beneath the campus
and the nature of our shoreline should be assessed for the suitability of armoring by sea
wall or other barrier against flooding.

C. Suggestions Toward an Adaptation Action Plan
1. The Board should appoint an Adaptation Planning and Action Task Force. Their
charge will be to prepare an Adaptation Action Plan to deal with our vulnerabilities.
The Adaptation Task Force might consider the following measures:
Raise the lower parking lot in the immediate future to avoid nuisance flooding in the next
decade. In the medium term, bring the surface of the lot to the level of the social hall. In
the long term, provide for further parking at the upper campus or off campus.
In the medium term secure the lift station with additional protection as needed.
In the medium term, harden the social hall against flooding with temporary barriers.
Raise all electrical circuits high enough to avoid nuisance flooding.
In the long term, consider an extension of the campus, either contiguously or in the
immediate area, to provide further parking and expansion of our facilities.
UUCJ might undertake to study issues of adaptation and climate justice in the
surrounding community. As beach communities relocate to higher ground in Arlington,
for example, how might we ensure the equitable treatment of the existing
neighborhoods? How might Arlington organize to become more stable and sustainable
in a changing physical and political environment?

9

2. The Vulnerability Task Force should be charged with keeping our vulnerability study
current and with advising the Board and the new adaptation planning group of any
changes or new information. This Task Force’s charge might be enlarged to include
recommending measures to mitigate vulnerability by avoiding greenhouse gas
emissions, such as achieving a carbon free campus by installing solar panels.
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Appendices
1. Chart of projected sea level rise for the UCCJ campus
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2. How a lift station works
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3. Topographical plot of our location with respect to water sources
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4. City of Atlantic Beach Flooding Assessment, page 7, figure 6: Mayport Gauge—US
Army Corps of Engineers Sea-Level Change Curve Calculator (based on the 2017
National Oceanographic and Atmospheric Administration projections)

Our projections for the UUCJ campus are calculated on a 2019 base using the extreme
curve.

14

Vulnerability Task Force Members

·

Lynne Paradise, Chairperson

·

Brian Paradise, Secretary

·

Allen Tilley, lead author atilley@unf.edu

·

Betsy Duerling

·

Lad Hawkins

·

David Laffitte

·

Kim Larsen

·

Tom Larson

·

Kathleen McKenzie

·

Robert Prager

·

Steve Settle

·

Peggy Tilley

