HOW TO ADDRESS ENVIRONMENTAL
IMPACTS TO COMMUNITY
INFRASTRUCTURE MEASURING CHANGE

Alaska Tribal Conference for Environmental Managers
APRIL 30, 2019
JACQUELYN OVERBECK

Erosion at Port Heiden, photo taken by John Christensen, Native Village of Port Heiden Fac'eﬁqu Page.
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ALASKA SEA ICE & PERMAFROST: IMPLICATIONS ON FLOODING & EROSION

‘Crazy’ and ‘scary’: Dramatic ocean warming off Alaska raises
concerns for hunters and wildlife

Alaska Water Level Watch
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February is not a normal time of year for coastal storms to be flooding western . Temperatures jNo Sea Ice For the First Tj
Alaska. With another year of record low sea ice extents in the Bering Sea (NSIDC, N the Region Hit Rec Tlme EV(-:‘r
2019), however, the coast remains vulnerable to low-pressure systems moving ord ng’hs

across the ocean. i
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@he Washington Post

Democracy Dies in Darkness

Capital Weather Gang

Alaska’s summer heat has been
‘basically off the charts’

Utgiagvik

Scientists say climate change is pushing Alaska's weather “into recqs
territory.” .

Sea Ice Extent
\ October 29, 2019
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ALASKA DGGS COASTAL HAZARDS MAPPING

Dept. Natural Resources, Division of Geological & Geophysical Surveys

Our mission: Determine the potential of Alaskan land for production of metals, minerals, fuels, and geothermal
resources, the locations and supplies of groundwater and construction material, and the potential geologic hazards
to buildings, roads, bridges, and other installations and structures (AS 41.08.020).

Coastal Hazards Program
Mapping, Monitoring, and Modeling Coastal Flood and Er05|on Hazards
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ADDRESSING ENVIRONMENTAL CHANGE

How do DGGS activities translate into
addressing environmental change?

Technical Tailored Data
Ichal. Hazard Assistance on Products
Mitigation Plans Engineering
Projects

Flood/erosion Impact
Documentation

Better Situational
Awareness from State and
Federal Agencies

Community Planning

Access to Grants

Statewide Tools
& Data

Reducing the Cost of
Future Projects

o
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LOCAL HAZARD MITIGATION PLANS

@ Department of Natural Resources SEAERLINES I I
e http://dgqgs.alaska.gov/hazards/coastal/monitoring.html
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HOME POPULAR GEOLOGY MAPS & DATA PUBLICATIONS GEOLOGIC MATERIALS CENTER ABOUT US UpdateS Were jUSt made tO DGGS WebSIte fOI’ K0t|lk, KW'gl”lngOk, and Ql.“nhagak
Others still to come in 2020.

State of Alaska / Natural Resources / Geological & Geophysical Surveys / Geologic Hazards / Coastal Hazards

Kotlik Shoreline & Water Level Monitoring

A time-lapse camera and tide staff were installed in 2017 at Kotlik to monitor both shoreline Monitoring Sites E ro S | O n M O n ItO I’I n g at KOt' | k
change and flooding. Installation was funded by Alaska Institute for Justice and Alaska Ocean
Observing System, continued monitoring is being completed by the Native Village of Bill Aleknagik 26

Moore's Slough.
Chignik Lagoon
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Water levels have been reported on the Alaska Water Level Watch Facebook page. Shoreline
monitoring has been conducted using a tape measure from stakes installed and surveyed by Chignik River
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DGGS. These measurements have been taken at three locations along the river bank,

including sites named: ANTHC Yard, Chris's Site, and AC Hardware. Dillingham
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Erosion Monitoring Site
Kotlik, Alaska Golovin
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Measuring and monitoring flooding and erosion has long been
mentioned in local hazard mitigation plans as a first step, however,
has not been pursued by any other state or federal agency. DGGS
provides data to update these plans which can lead to defining
mitigation projects that are fundable by FEMA and other federal
agencies.
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http://dggs.alaska.gov/hazards/coastal/monitoring.html

TECHNICAL ASSISTANCE ON ENGINEERING PROJECTS

Engineering firms often have to start at square
one when designing mitigation solutions for
communities. DGGS works to improve baseline .
datasets to reduce the barrier to entry for these R man
design projects.

The Native Village of Shaktoolik requested DGGS ¥
make measurements to the communities’ storm
berm after a storm in August. DGGS was able to
travel on-site, measure the change using a drone
and GPS, and provide an estimate of the total
volume of erosion for engineering plans.
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Erosion of berm fronting Shaktoolik (red)
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Amount of erosion: 350,000 cubic ft



TAILORED DATA PRODUCTS FOR GRANT APPLICATIONS & COMMUNITY MEETINGS

Community decision making happens Draft Shoreline Change Map Golovin, Alaska (1951-2019)
. . . 503500 7160000 595000
differently in every Alaska community. If - : e o
. g . . - A ee N
you have a specific question or would like EHTEE CHaRsa=mea ape I I R A
; : Shoreline Change Rate 0 500 Meters
to present erosion or flood data in a ¢ g
. . meters/year (feet/year) e
specific forum, DGGS can provide that 475100 (574 --3.28)
data to you g -0.99 - -0.37 (-3.28 - -1.21)
' : -0.36-0.37 (-1.21-1.21)
—— 0.37-1.00 (1.21-3.28)
DGGS has been monitoring erosion &
flooding at Golovin since 2012 and )
provides regular updates upon request i
from the Chinik Eskimo Community.
Table 1. Summary of measured erosion at Profile 1
Timeli Amount of Erosion Number of Storms Percent of Erosion s _ 10 _
meiine Landward Documented above MHHW  2012-2019 STATE OF ALASKA e e nmosry ol pven AET U015 The musesre atarce
HEBARIM T DX NATURG L RESOURCES DothRYMIar foas-arive Tansacis L 15 DXl SheroAte Ay Sysian
2012 -2019 29.1 feet 7 zevpetoped by the U.S. Geological Surveys."rhe shgoreline envelope is/the dl';tance
between the two farthest shorelines along a shore perpendicular transect.
201772018 1.9 feet ! 7 o e mareod
2018 - 2019 13.8 feet 2 47% ony F‘m]s-rrlon'/NA[HR UTM Zone 3N
Orthoimagery available from elevation alaska.gov
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DOCUMENTATION FOR DISASTERS

Many flood disasters have not been declared because there was no scientific proof the event occurred and incurred
impacts. DGGS maintains coastal monitoring equipment and community monitoring networks that collect data

regarding disastrous events, and can provide the data to you to include in a declaration.
We also check LEO Network &

Flood documentation at Kotlik through Alaska Water Level Watch Facebook page. Posted by Harold Okitkun \\\NWS storm reports!
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November 13,
2017

March 26, 2019
https://www.facebook.com/AlaskaWaterLevelWatch/ October 6, 2019

November 22, 217 November 9, 2018
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https://www.facebook.com/AlaskaWaterLevelWatch/

STATEWIDE TOOLS & DATA

Baseline data and map tools can be
very expensive and difficult to fund from
a local level. DGGS advocates to state
and federal agencies in regard to
collecting data that improves our ability
to provide flood and erosion map
information. Even if your community
doesn’t engage with us, it may be on the
map for data collection.

Coastal Flood Mapping, 2020

* Includes Golovin and Hooper Bay.

« By completing maps for these two
communities, we will have the methods to
create them for others.

Coastal Flood Impact
Golovin, Alaska
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STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES
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The State of Alaska makes no exp or implied (including for n and
fitness) with respect to the . funct or of the data or products or their
appropriateness for any user's purposes. In no event will the State of Alaska be liable for any incidental,
indirect. special, consequential, or other damages suffered by the user or any other person or entity whether
from the use of the electronic services or products or any failure thereof or otherwise. In no event will the State
of Alaska's liability to the Requestor or anyone else exceed the fee paid for the electronic service or product.
website: dggs.alaska.gov

REPORT OF INVESTIGATIONS 2020-X
Buzard and others, 2020
GOLOVIN
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feet above MHHW
To calculate height above
MLLW: add 1.7 ft
NAVD88: add 4.6 ft
Projection: NAD 1983 2011 UTM Zone 3N
Orthoimagery available from elevation.alaska.gov
Major Flooding is defined to have extensive inundation of structures and roads.
Significant evacuations of people and/or transfer of property to higher elevations are necessary.
| Moderate Flooding is defined to have some inundation of structures and roads near the water.
Some evacuations of people and/or transfer of property to higher elevations may be necessary.
Minor Flooding is defined to have minimal or no property damage, but possibly some public threat.
This work is a part of the Digital Coast Fellowship project: Bringing Alaska to the Digital Coast. The analysis was paid for by the
National Oceanic and Atmospheric Administration Office for Coastal Management, and the State of Alaska
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Coastal Erosion
Mapping, 2020

Includes most
western and northern
Alaska communities;
Available early 2020
in pdf 8.5 x 11
format.

Funded by the Denali
Commission and
State of Alaska.

STATEWIDE TOOLS & DATA

Shoreline Change (1952-2015)
Chefornak, Alaska

164°18'45"W 164°17'30"W

164°18'45"W 164°1T30"W

STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL & GEOPHYSICALSURVEYS

The State of Alaska makes no exp or implied ( g warranties for merchantability and
fitness) with respect to the or of the data or products or their
appropriateness for any user's purposes. In no event wil the State of Alaska be liable for any incidental,
indirect, special, consequential, or other damages suffered by the user or any other person or entity whether
from the use of the electronic services or products or any failure thereof or otherwise. In no event will the State
of Alaska's liability to the Requestor or anyone else exceed the fee paid for the electronic service or product.
website: dggs .alaska.gov

REPORT OF INVESTIGATIONS 2020-X
Overbeck and others, 2020
CHEFORNAK

164°16'15"W

¥4.2,000 Feet

450 Meters

Shoreline Change Rate

meters/year (feetlyear)

20t0-1.0 (-6.61t0-3.3)
10t0-0.3 (-3.3t0-1.0)
03101 (-1.0t00.3)

Erosion

Transect length is the Shoreline Envelope
i.e., the distance between the two
farthest-apart shorelines at that location.

164° N Projection: NAD83 UTM Zone 3N

Orthoimagery avaiable from elevation.alaska.gov

Shorelines represent the land-water interface. Shorelines were delineated from historical photographs collected

between 1952 and 2015. Using the Digital Shoreline Analysis System (DSAS) developed by the U.S. Geological

Survey, the measured distance between shorelines through time determines the linear rate of shoreline change

at shore-perpendicular transects. The transects have been cut to the distance of the shoreline envelope. The

shoreline envelope is colored by the shoreline change rate (meters/year and feet/year), where hot colors

represent erosion and cool colors represent accretion. Linear rates of shoreline change are simplified and do not
accurately reflect shoreline erosion and accretion at all locations.

This work is a part of the Coastal Erosion project funded by the Denali Commission

ly T} Ci i Grant Program. Data used ro conduct the analysis were paid for by the State of Alaska
and the Fedeml Emergency Management Agency in the 2018 update to the Alaska State Hazard Mitigation Plan.

60°8'45"N
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STATEWIDE TOOLS & DATA

Coastal Infrastructure Impact Mapping, 2021, continuation of erosion mapping project, funded by the Denali Commission
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Change Rate
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Infrastructure

Residential
Facilities, Sheldon’s
Point Subdivision

Airport Qutbuilding

Water and Sewer
Lines on Kwemeluk
Pass

Distance to
Shoreline
(feet)

259

89

42
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Infrastructure

Date of Last
Measurement

2015

2015

2015

Shoreline
Change Rate
(feet/year)

2.3

10

6.3

Date of
Impact

2127

2104

2021

Notes on Infrastructure

Further details about
infrastructure where
applicable.
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HOW TO FOLLOW UP & ENGAGE

* Send your emall to the coastal hazards program (CHP), and we can add dggs.alaska.gov

to a contact list for when statewide data and tools are released.

Contact

 When you see a need for coastal flood or erosion data or mapping in

your community, reach out to CHP. Jacquelyn Overbeck

_ _ Coastal Hazards Program Manager

* Join Alaska Water Level Watch both for Facebook and annual meetings  p,one: 907-451-5026

on updates.

Email: jacquelyn.overbeck@alaska.gov

« Encourage university students from your community to apply for student
internships with CHP.

» Discuss possible funding opportunity collaborations for community
specific projects.

« CHP regularly submits projects to FEMA in their Cooperative
Technical Partner program to develop community-specific risk data
and tools.

« CHP collaborates with tribes on BIA Tribal Resilience Grants.
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