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MICHIGAN DAM SAFETY PROJECT

Incident Specific technical Assistance (ISTA)

» Funded by the Federal Emergency Management Agency’s (FEMA)
National Dam Safety Program and National Integration Center

» Project Goals:

— Observe damages from the recent Michigan dam incidents and understand
what occurred

— Study and compare actual flood data relative to inundation model results

— Study the hydrologic and hydraulic characteristics of the post-dam failure
floodplain

— Gain insights from the rapid evacuation of communities at risk.
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MICHIGAN DAM INCIDENT OVERVIEW
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INCIDENT TIMELINE
May 17-19

« Stalled weather front
brought 5-8 inches
(10-20 cm) of rain
over 3 days

* Began the morning of
May 17 and
continued into the
afternoon of May 19
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INCIDENT TIMELINE
May 18

» Historic flooding across the
region

e All dams in the area were
running with gates wide
open

 Chappel Dam had a near
overtopping, but was able
to mitigate and prevent
failure
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INCIDENT TIMELINE S

May 19 ¥ ‘ SmaliwsciiDan

e ~12:30 am: Dam operators i
initiated the emergency action J@ BN
plan process for all 4 damson '\&mmanj

the Tittabwassee |

e ~3:30 am: Smallwood Dam
sounded the siren because high
water levels were concerning

o ~5:45 pm: Edenville Dam failed
e ~8:00 pm: Sanford Dam failed
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INCIDENT TIMELINE
May 20

» Tittabawassee River crested at 35.05 feet
(10.68 m)

» Historic flooding in the towns of Edenville
and Sanford, and city of Midland.

 Damage included:
o Complete destruction of a number of homes

* Washout of numerous roads and bridges

* Nearly 11,000 people were evacuated;
no loss of life
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WARNING AND PROTECTIVE ACTION TIMELINE

FIGURE 1—WARNING AND PROTECTIVE ACTION INITIATION TIMELINE

Threat Detected or Warning Issued Warning Received Protective Action

Notification Received Initiated

PROCESS DIFFUSION INDIVIDUAL BEHAVIORS
Warning Warning Protective Action
Delay Time Diffusion Time Initiation Time

e [ TIME | ———

Source: Mileti and Sorensen, 2015, A Guide to Public Alerts and Warnings for Dam and Levee Emergencies, United States Army Corps of Engineers
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EXPLORING POTENTIAL AREAS OF EFFICIENCY
OR DELAY

FIGURE 1~ WARNING AND PROTECTIVE ACTION INITIATION TIMELINE

NTu':{rE:;tlg:;eF::i:i:: d Warning Issued Warning Received P"’tle;_’“ii‘f:t::i""
INDIVIDUAL
PROCESS DIFFUSION BEHAVIORS

Warning Warning Protective Action
Delay Time Diffusion Time Initiation Time

[ TIME ] =

Source: Mileti, 2018, FEMA PrepTalk: Modernizing Public Warning Messages

=" Process

— Familiarity with A&W channels

— Coordination between agencies

— Protocols that support or inhibit
dissemination

= |[ndividual Behavior

— Receipt of the warning

— Desire to corroborate information

— Understanding warning content

_ _ — Advanced planning and preparation
= Diffusion — Desire to stay and defend

- Reach of A&W channels
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ALERTING PROCESS HIGHLIGHTS
Midland County

» Relationships with Gladwin EM, NWS offices, Boyce Hydro, Dow Chemicals

= Coordination and communication processes in place prior to event
— Informal: Frequent touch base with key players via phone call or text.
— Formal notification: Boyce Hydro — Central Dispatch — Midland EM

= Alert Platform Familiarity: Frequent use of NIXLE; First use of Wireless
Emergency Alerts (WEA).

» [ssuance protocols: 911 dispatch develops and issues; jurisdiction’s experts

= Alerting process: same 911 dispatch resources also sending internal
communications alerts (activating EOC, alerting key agencies, etc.)

= City, County PIOs in EOC - Single agency leads messaging for whole county
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WARNING DIFFUSION

Timeline of Public Agency Alerts Facebook T

* 32 Midland 911 posts « 20 Midland City tweets

4 Midland EM posts . 8  Midland Co. tweets
27 Midland Co. posts

8 Midland City posts  Nixle
e 14 total Fgcebook posts 7 Midland Fire posts « 25 Alerts
» 5 total Twitter posts 11 Midland PD posts

I May 18 1 May 20
May 16 & 17 ‘ May 19 I

* 2 Nixle Alerts

Facebook Twitter Facebook Twitter
* 12 Midland 911 posts  « 11 Midland City tweets * 12 Midland 911 posts « 25 Midland City tweets
* 9 Midland EM posts « 4  Midland Co. tweets * 0 Midland EMposts « 3 Midland Co. tweets
« 5 Midland Co. posts * 21 Midland Co. posts
« 4 Midland City posts Nixle « 14 Midland City posts Nixle
e 2 Midland Fire posts « 4 Alerts e 0 Midland Fire posts « 7 Alerts
4 Midland PD posts « 8 Midland PD posts
(7 ENERGY "

MATIONAL LANORATORY




OPT-IN ALERTS: NIXLE WARNINGS

= Community buy-in pre-event

» Messages not pre-scripted

= Brief, frequent updates:

— Conveys urgency
— Specific locations/
instructions

= Clear instructions in each
message:

— What's happening
— Where it’s happening
— What you need to do
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"g*"E..; G Midland County Central Dispatch

e

Morciry May 181h, 2020 - 10:54 a.m, EDT

~ | MIDLAND COUNTY UNDER FLOOD WARNING UNTIL
1015PM MONDAY NIGHT. RIVER EXPECTED TO CREST
AT 25.8 FEET. Messaoe Expired

MIDLAND COUNTY UNDER FLOOD WARNING UNTIL 1015PM MONDAY NIGHT
RIVER EXPECTED TO CREST AT 25.8 FEET.

EDENVILLE, SANFORD EVACUATE IMMEDIATELY DUE
TO DAM FAILURE. "essa0e Explred

EDENVILLE, SANFORD EVACUATE IMMEDIATELY DUE TO DAM FAILURE.

. PLEASE DONT CALL 911 IF YOU THINK YOU NEED TO
EVACUTE DO SO. THANK YOU, "eeseae Bapleed

PLEASE DONT CALL 911 IF YOU THINK YOU NEED TO EVACUTE DO S0.
THANK YOU.

‘Ay7< Ao Midland County Central Dispatch
= B

Tuneday May 1504, 2020 - 1222 a.m EDT

IMMINENT DAM FAILURE EDENVILLE RESIDENTS
THAT LIVE ALONG SANFORD&WIXOM LAKE NEED TO
EVACUATE.SHELTERS @ MERIDIAN JR HIGH &
COLEMAN HIGH Messaas Expired

IMMINENT DAM FAILURE EDENVILLE RESIDENTS THAT LIVE ALONG

SANFORD & WIXOM LAKE NEED TO EVACUATE. SHELTERS (@ MERIDIAN JR
HIGH 3475 N MERIIDAN & COLEMAN HIGH 4851 N LEWIS.

Instructions:
EVACUATE YOUR HOMES ALONG SANFORD AND WIXOM LAKE IN MIDLAND COUNTY

| ANY HOMER TWP RESIDENTS ON E WHEELER OR N
HOMER RD RESPOND TO CAROL CREEK TO BE
EVACUATED Message Expired

ANY HOMER TWP RESIDENTS ON E WHEELER OR N HOMER RD RESPOND
TO CAROL CREEK TO BE EVACUATED

CITY RESIDENTS NEEDING SHELTER GO TO MIDLAND
HIGH SCHOOL 1301 EASTLAWN "essaas Bxpired

CITY RESIDENTS NEEDING SHELTER GO TO MIDLAND HIGH SCHOOL 1301
EASTLAWN

FEMA

CITY RESIDENTS NEEDING SHELTER GO TO MIDLAND HIGH SCHOOL 1301
EASTLAWN
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OPT-IN ALERTS: N

= Encouraging Just-in-Time

Opt-In
Prominent placement on

911 website, including
Nixle feed

— Simple to sign up

— English and Spanish

alerts

— City, county websites
direct to Nixle sign-up

1.5 DEPARTNENT aF
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XLE WARNINGS

MIDLAND COUNTY, MICHICAN

gi1=4

POLICE-FIRE-EMS

Get Help With

Husiness Emergency
Information Form

MIDLAND COUNTY. MICHIGAN

LI E

POLICE<FERE-EMS

GET HELP WITH CALLING 811

HOME CURRENT ALERTS

CURRENT ALERTS GET HELPWITH CALLING 811

HOME

SIGNING UP FOR NIXLE
Home > Get Help With > Signing up for Nixie

Sign up for alarts from the
Midland County Central Dispatch

>>>CLICK HERE TO COMPLETE FLOOD DAMAGE REPORT<<<

Sl vt L

£

& other public safety apencies in your area
t e ———— T
Cilizen Emergency Ustde: gy, Midland County Central Dispatch !;“
Information Form Ermad E
Zo o | T o gl .
Complets Flood Damage s expocted Lore »
Questionnaire p— Wetweet: 2 X .
(] oo L
Severn Thundersionm Waming urtl J5:304M Liote » ™
Flood Resources “ dterest. £ iy, 6 i '\
Wy
v AN I I 16 WAL COER TRV > b
Receive messages by email & text message L]

Freedom of Information
At

Nl Y./

Emergency Services & Contact Information

Missing Person Form

Be Informed

Home > Emergency Management > Be Informed

Communications and rescurces to help in tmes of community smergencies is a 1op priority for Midiand and our surounding
communities. Below are links pointing ta information and suggested safefy measures that citizens can review before an

strikes. and o5 situnsions ing.

.

These rescurces can be cenduits for emergency information during and, in some cases, before disaster strikes.

Receiving Alerts & Information
» 1-888-TELL-MORE

+ Goll fior sp

‘Whede 10 Get Official Emergency information

» Midiaine oy 911
o County-wide source for information

auickly as possible. The following options
B

When emergencics by
Talable to you to seek or receive alerts and infermation.

Text Messages . MGTV-188, Charter Cable in Midland
o Tune in for ﬂ‘mu@m Iinformation

Sign up for Mixke and receive text messages and emaits from Midland $11 sent directly to you, Learn more ghnd!
sign up at wwmidland? 11.0re

- Mixle Alerts
+ Sign up for free email or cell phone alerts 10 community emengeansi

Argonne & 15

MATIONAL LANORATORY




WEA MESSAGES

Warning Diffusion

u First time USing Of Wireless SJN:,AFEI_.IHSTABLE,SII‘_JPESIL;:GSDIL EROSION
Emergency Alert Messages (WEA) £ miach

Emergency Alert

— Geo_targeted to a” phones |n range / SLAND TWP RESIDENTS ON ASHBY BETWEEN

ILLE AND PATTERSON MUST EVACUATE

of cell towers MMEDIAT
— Not subject to bandwidth limitations A o

Emergency Alert
ALL HOMER TWP RESIDENTS RESIDING ON E

_ 90 Character I|m |t for a” phones’ CRHEEEE(L_EFE RBD OR N HOMER RD RESPOND TO CAROL

360 characters for newer phones P m—

Emergency Alert

" Central Dispatch led WEA message  [Eiiiie s
creation, dissemination o

Emergency Alert
The Edenville Dam has Failed and is breached.

Evacuate downstream immediantly.

-~ 1 Dam Breach

0, U DEETNENT S o
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ALERTS AMPLIFIED THROUGH SOCIAL MEDIA

Warning Diffusion

* FACEBOOK

— Primary content generator:
Midland County 911 Dispatch

— Supported by Midland
County, City of Midland,
Midland County EM, Midland
PD, Midland Fire

= TWITTER
— City of Midland, Midland Co.

— Content supported by visuals

— Directs people to web and
other platforms — reduces
milling

7% %, U.5. DEPASTNENT P
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AR Midland County 911
T May 17 - %

Good moming Midland. The flood watch has been extended through
Monday evening. From the National Weather Service:

Locally higher amounts of around 4 inches are possible particularly in the Tri
Cities region. Heaviest rain activity is expected after & pm tonight through
the day on Monday. With the recent heavy rain, this could lead to flooding in
urban and other prone areas as well as rises on area rivers

If you will be traveling during the heaviest periods of rain, please use caution
and be aware of potential for flash fleoding and flooded roads

National Weather Service Situation Report

etrolt, Michigan

Flood Potential

TN

i S
.

B Moderate | §
. High ) o T

mounts of 2:3" with localized totals of 4"
tal amounts of around 2"

d, low lying, and other fiood prone
above flood stage passible as well

from 6pm Sunday to 8pm Monday.

1 Comment 74 Shares

UPDATE. 5:10 BM.. The Edenville Dam has failed. Riesidents of Edemdle
and Sandord should evacuass immedistely. Seek higher ground as far east
and west of the Tiabawasses Fiver as possible

rwcuation routes and information can be found hane:

By of Midlasd, MI
.
Fanuatr, pleas reaey

Faretask pol ¢

Gty of MidLand, MI

1 perereal, v e

whether you thould
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. . .
Warning Diffusion g
& vy g May 13 - 4
UPDATE The Edenville dam has failed. The edenville dam has broke. Immediate
evacuation of all areas around the lake and river
Midland County Emergency Management has baen working with Boyce
. [ Hydro to further assess the situation at the Edenville and Sanford Dams. At w7 44 Commenls 1K Shares
|| I ) rlorltlzed Face book CO nte nt this time, Boyce reports they are structurally sound but they are unable to
control or contain the amount of water that is flowing through the spillgates T .
The flooding concems ars still substantial for the residents along the Sanford g ,": IM' 5 ounty, Michigan
and Wixom Lake. For the safety of the residents, Midland County Public il ”
- Safety and Emergency Management are continuing evacutations of those e KEAS_E EVACUATE IMMEDIATELY ©
| ‘ O n S I Ste nt e m e S S a e S aC ro S S areas. If residents do not have a placs to go, shelters have been set up at The Egenvila Dam has falled. Residants of Edanvilla and Sanford should
Coleman High School (4951 N. Lewis( and Meridian Elementary School Sk ""‘"Tg"‘"' Sk b-::i*"" ground 25 fr el and we of the
(3353 N. Meridian Rd) T oy,
- Evacuation routas and infarmatian can be found at
I atfo rm S a e n C I e S ALL EDENVILLE, SANFORD AND JEROME RESIDENTS THAT LIVE hitp (i, fetch Sue More
] ALONG WIXOM OR SANFORD LAKE OR TITTABAWASSEE RIVER NEED
TO EVACUATE NOW DUE TO AN IMMINENT DAM FAILURE. - g
. . IF YOU DONT HAVE ANYWHERE TO GO, RESIDENTS ON THE EAST
] SIDE OF THE LAKE CAN GO TO MERIDIAN JUNIOR HIGH 3475 N
eg u ar use 0 “ I Iag eS, VI eo MERIDIAN RESIDENTS ON THE WEST SIDE CAN GO TO COLEMAN
HIGH SCHOOL 4951 N LEWIS ROAD
- QW %0 84 Comments 1K Shares | -
= High rate of shares by followers = e
° Ciry of Midiand, Michigan - Municipal Government @ [s with = E M E R G E N cY
Madk and Mclaughlin
My 19 @
| F re u e nt u d ates UPDATE. 610 PM. The Edanvile Dam has falled. Residenis of Edenvila
and Sanford should svacuate immedataly Seak highar ground as far aast
and vt of th Titabawasses River as possible o ——r
M 1 . 2 F k f Evacuation routss and infoemation can be found here —
— On May 19 aCepookK POsts 1rom e s AR
Far furthar instruction, continus to monitar tha following rescurcas:
Sea More
one agency, 27 from another
= Sharing Nixle alerts on social media
reaches those who don’t opt-in to Nixle
]

Proactively addresses questions with
“should | evacuate” map

%, s oEraETNENT T

{7 ENERGY

Log In or Sign Up
Full Notification

Entered By: Midland County Central Dispatch

Argonne & 13
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INDIVIDUAL BEHAVIOR

* Nearly 11,000 evacuated — no loss of life

* Pre-event evacuation to avoid night-time evacuation on dark,
flooded roads

» Heavy promotion of NIXLE; frequent use for road closures and
weather alerts

» Heightened awareness of flood risk due to extensive flooding
experienced in 2017

* Community-wide concerns over dam maintenance and reliability
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SHELTER IN THE TIME OF COVID-19

= Shelter locations clearly
articulated

— Not “if" shelters exist, but
“where”

= Parking lots used as shelter-
in-place by many to avoid
COVID risk

= Community-run shelters and
Red Cross-managed shelters

* Individuals with long term
needs moved to hotels.

%, us DErETNENT O i
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' : l American Red Cross Michigan Region @
4_“_ May 20 - @

MIDLAND AREA FLOODING DISASTER RESPONSE

y our E 0 Mar partners in Mid-Michigan issued
orders for approxi dy 3,500 homes along Sanford Lake and
Wixom Lake, adjacent to the Tittab River near Midland.

= In support of cur emergency managemenl pariners, the American Red
Cross = Michigan Region is currently planning mass care services and
supporting bwo emergency shelters for evacuees located at:

Sanford Lake (East Side): North Midland Family Center, 2601 E Shearer Rd,
Midland, Ml 48642

Santord Lake (West Side): Colemen Community High School, 4951 N Lewis
Rd, Coleman, M| 48518

The Michigan Region also has activated two Shelter Strike Teams in order to
support these two locations. Our trained Disaster Cycle Services staff and
volunteers are immediately focused on providing mass care and sheltering
services lo evacuees, in support of local emergency management
operations, and will be on the ground helping for the duration of this
emergency situation.

Individuals interested in becoming a Red Cross volunteer should visit:
RedCrass.arg/Michigan/Violunteer

'l: l American Red Cross Michigan Region @
:! May 21 - @

Midland Flooding Shelter Location Update:

QOur relief efforts continue in response to recent flooding. Individuals and
families needing assistance should contact the following locations.

Current Open Shelter Locations include:
Coleman High School **

4951 N. Lewis Road

Coleman, Ml 48618

Saginaw Center Courts **
3320 N. Center Road
Saginaw, M| 48603

North Midland Family Center **
2601 E. Shearer Road
Midland, MI 48642

Swan Valley High School
8380 Ohern Road
Saginaw, M| 48609

Midland High School
1301 Eastlawn Drive
Midland, Ml 48642

West Midland Family Center
4011 W. Isabella Road
Shepherd, M| 48883
Bullock Creek High School
1420 S. Badour Road
Midland, MI 48640
Hemlock High School

733 N. Hemlock Read
Hemlock, MI 48626

** indicates American Red Cross managed shelter

Argonne & 21
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Questions?

Molly Finster
Carol Freeman
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