January 3, 2014 Coastal Flood Event

“Minor” to Locally “Moderate” Flooding
(Questions/Feedback: john.w.cannon@noad.qov)

e Jan 3™ coastal event had much higher water and less wave action in most
communities when compared to the December 15t storm

— Nevertheless some splash-over was reported by the EMAs in all York
County communities.

— The exception was the NH Seacoast which reported more intense wave
action with large, battering waves

e All Warnings verified with ample lead time due to the high water

— In low end cases, “Coastal Flood Advisories” can be issued. However, this
event was expected to be more significant over southernmost areas.
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Storm begins to push
offshore on the
morning of January 3rd
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Property Map A
1 inch = 342 feet “%‘

Data and scale shown on this map are provided for planning and infermational purposes only. The municipality and Vision
Government Solutions are not responsible for any use for other purposes or misuse or misrepresentation of this information. 1/3/2014

*  Roby provided this map showing up to 10” of water covering the road which was flooded for 1700’.

* For every inch of water the tide rises above its 12 foot flood stage in Portland...roughly almost an inch
of water will inundate Granite Point Road in Biddeford.
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Splash-over

This is the “infamous” Hampton
Seawall designed to protest the
community from large, battering
waves. Waves splashed over the
wall in this case leading to
flooding of the main
thoroughfare in town, Route 1A
(Asheworth Avenue).

Fire Chief Silver reported flooding
waters surrounding local
businesses up to a foot deep on
Route 1A solely from the wave
action (not from typical
inundation).

The location in this photo is one
of the “Stockdon” splash-over
and inundation prototype sites
that were surveying last year
(more information on “Stockdon”
wave run-up will be provided in
the future).



Waves and Wind Direction
(Courtesy NERACOQS)

e Winds backed a little to the north
prior to high tide

e Buoy data along the York County coastline will
not be as useful when determining impact
along the coast in this case as some of the wave
energy is deflected further south toward WFO
BOXs area

— Again, the exception in this type of flow
(due to the orientation of the shoreline)
was the NH Seacoast

— EMs stated “This would have been a
particularly bad event if the winds had

been onshore”.
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A subtle shift in wind direction
occurred near high tide



" Latest Conditions @ @ Hampton Bay Tide Gauge

<> Relay State: Deactivated (Open) == \Past Day Past Week Past Month
© Water Temperature: 1.13°C 01/02/2014 12:07:53 - 01/03/2014 12:07:53 (EST)
34 Level MLLW (NAVDSS): 12196 Ft 15:00:00 18:00:00 21:00:00 00:00:00 03:00:00 06:00:00 09:00:00

Battery: 442V

' Latest Connections il ®
Next connection expected in 22 minutes

Today at 12:11 EST

Today at 11:59 EST

Today at 11:29 EST

Today at 11:23 EST

Today at 10:53 EST

Level MLLW (WAVDSS.. Water Temperature ...

Latest Data

© Experiment_20.csv
© Experiment_20.dtf
Experiment_17 csv

T
'\:>)

Water level
“Peaks” twice

Batt (\y

Experiment_17 dtf

Experiment_16 csv

15:00:00 18:00:00 21:00:00 00:00:00 03:00:00 06:00:00 09:00:00
01/02/2014 12:07:53 - 01/03/2014 12:07:53 EST)

‘ Device Information @

Status: Warning, see connection log.

e  Fire Chief Silver (Hampton) reported the tide was “coming in...then going out”. Then switched
direction and began coming in for a second time causing “moderate” flooding in the region.

e This strange phenomenon was witnessed and confirmed through follow up correspondence with
many other EMs along the coast.




NOAA/NOS/CO-OPS
Observed Water Levels at 8418150, Portland ME
From 2014/01/03 00:00 GMT to 2014/01/03 23:59 GMT
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[— Predictions — Verified =— Preliminary




e This is what happens when it is zero degrees and splash-over is
occurring. Shown above are boulders covered in ice.






A home in Saco showing the artificial berm (Geotube) in front,
designed to “protect” the property. Access to this (and other
closed roads) courtesy Saco EMA.




2013 MAINE HARBOR MASTER'S ASSOCIATION CONTACT LIST updated April 3, 2013

Town Employed Psn Mame Mailing Address Town Ofice E:r:c‘ Work P cell P Fax e-mail
OFFICERS & BOARD MEMBERS 2013-14:
Freeport - Presigant B 13y Piknam 30 Man 5L Freeport 04032 6654743 | 8954545 7512891 5650503 |pmmebarelcom
Bar Harbor-Vice Fres e Charle Fhippen 1 Town Per Bar Haror 04608 |255-40%5 | 255-5571 2662110 2651034 (faharbo o
SCAarnorougn-Traasurer |Hv Dave Corbeau 246 UG R 1 Scarborougn 04074 |Ba3-a301 | 8336361 571-2821 TI027 COMEEC ECAMOIOUGN TE.Us
Belfzst - Secretary e Kamerine Pekering 131 Charch St Befast 04515 |335-3370 | 3351142 3386772 | arborrastergoiyeloefasiong
Harpswell H Jm Hays PO Box 33 Harpsw &ll 04075 |E33-57T1 |833-5771 x 105|751-3238 Mrto;msrhl;” e
Mount Deaert B Shaw n Murphy B0 Box 237 NE Haroor 04852 |275-5531 |Z76-5737 276-5741 | harbormastermmiseser om
Rockland Fa Ed Giaser 270 Aeasant 5. Rockiand 04541 |5040312 |534-0312 5E1-1552 eglaserdiel rockiand e us
searsport F Wayne Hamiton 20 Box 62 Searsport 04574 |545-2300 |S45-2722 3230635 Sapqqmy  |CHAVEA0LcOM

W hamitoniEhamitonmarne com

St George/Pori Clyds  |H Dave Schanska A0 Box 131 Tenants Haoor | 04850 | 3726363 | 372-6363 hirms tEsigecrgemeine. com
Portland Fa J=t Likck 2 Fortiand Fish Pler, Subs 102 Forfiand D410 Tra-E 307-7158 772237 | phmdmeie m oo
walla e Chils Mayo B0 Box 3368 Walks 04030 |645-0862 | 6453235 251-1887 CmayDfw elstow n.org
Maplss AHM Shaw n R Hebert 0 Box 1757 04055 G615-8445 shebertifcl scarborough.me.us
MEMBEERS:
Zddizon Y Fvin Anknam B0 Box 122 Addison D480E FEENEL 5553058 BUlChE 167 yahoo com
Andizon Fa Oscar Look B0 Bon 122 Aodison 04606
Agdizon H Tony Graham PO Box 142 Agdison 04806
Addlzon Hi Ty Baison P20 Box 142 Addison 04506
Arrowsalc HM Tow n of ArTow Sic 340 Amow sic Rd ATTON BIC D530
Bamgpor Hi Geraid Ledw Eh 73 Harlow St Eangar 04401 |S92-4450 |947-5251 himasber {@men.com
Bar Harbor i Charie Anippen 1 Town Par Bar Harnor 04602 |253-40%8 | 238-3571 2832110 2651034 (ENaDg o
Baln Y Naman Goud 250 Water 51 Eaih 04530 235563 TE1-5071 143843 | ngoudimehycioa.com
Batn i JTT Shiers 250 Water 51 Bath 04530 |443-5563 237-3048 CHyOTEm )
Bath AHM | Dan Coulure 250 Water 51 Eaih 04530 sZz-2027 CoulLTE Mokyoloat.com
Baala Fa Bugene Smih 20 Box 188 Beals 4511
Belfzst H Kamenne Rckering 131 Charch St Befast 04315 |333-2370 |338-1142 3386222 | harbormastergeiyofoetast.on
Belfast AHM | How ard Whicord 131 Charch 5t Befast 04515 331142 3334022
Biddaford i Warsnall Alexandsr 205 Maln 5t Biogefon 04005 |254-8307 | 232-3473 267-3137 284-2337
Biddaford AHM | Faul Larviere 205 Maln 5L Eiodefond 04005 Z83-1059 TR 2643703 | paumsoifemrEnararine com

One of the outcomes from this storm came from correspondence with the

Knox County EMA Director (Ray Sisk). Ray sent a spread sheet with about 200
Harbormasters in Maine for future coastal inundation/splash-over reports. I'll
create an email distribution list in gmail for future verification purposes.



Verification By the numbers

3 Warnings Issued (Cumberland, York and Rockingham)

POD = 1.00
O ODserved Water Levels at 8415150, Pordand ME
From 2014101103 00:00 GMT to 204401104 23:59 GMT
F R = O O O A
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ALT = 1339 minutes (~22hours) \7 \V \

* Portland Harbor Storm surge = 1.20’ + a very high astronomical tide
11.71 at 1206 pm yielded a Storm Tide = 12.91’, Seas only 8’ every 9 sec at
high tide at buoy “B” off York County, however seas ran 18 feet every 11 sec
at 44098. Time above flood stage (in PWM) 108 mins, warnings issued 140
pm Jan 2nd for Cumberland County and points south]

* Coastal Flood Watches were issued two days in advance.



* Seas were about 18 feet at the time of high tide at
NERACOOS Buoy “B” (Best buoy to use in a NE flow for
coastal York County)

e Water level in Hampton reached ~ 12.2 feet (NAVD88)

e Matrix below would imply a “moderate” impact event in
Hampton in terms of “Splash-over” and/or “Inundation”

e Moderate impact was highlighted in our warnings

“Output”
Assuming a
12.2°
(Hampton)
tide and 18’
waves
“upstream” at
Buoy “B”

l Hampton Coastal Flooding and Splash-over Forecast Matrix

How do we define minor versus.
moderate flooding (or impact)??

| Forecast Wave Height (Ft) (Buoy “B™) ‘

0 25 |50 |75 |10.0[12.5)150/17.5 |20.0 |22.5 [25.0 |27.5 |30.0 | 325
1425 [Mj [Mj [Mj [Mj [Mj |Mj [Mj [Mj |Mj [Mj |Mj [Mj [Mj |Mj
14.00 | Mj |Mj | Mj |Mj [Mj | Mj | Mj | Mj | Mj | Mj | Mj | Mj | Mj | Mj
13.75 [Mj |Mj [Mj [ Mj [Mj |Mj [Mj |Mj |Mj [Mj |Mj |[Mj [Mj |Mj
1350 [Mj |MG [Mj [Mj [Mj |Mj [Mj (M |Mj [Mj |[Mj |[Mj [Mj |Mj
1325 [Mj [Mj [Mj [Mj [Mj |Mj [Mj |Mj |[Mj [Mj |[Mj |[Mj [Mj |Mj
. 13.00 Md (Md | Md | Md | Md | Md | Md | Md | M Mj Mj Mj Mj Mj
g}:%s;:u];:umg'::: (it"l)l) 12.75 Md [Md [Md | Md [ Md | Md | Md [Md | Md | Mj Aj M M M
i ’ 12.50 [Md [Md [Md [Md [Md [Md [Md [Md [Md [Md [Mj |[M M M
I NIMd |Md |Md |Md |M M M
TZ00 [V [ VI [N [N [N A [ Md [ Md | Md [ Md | Mj | Mj | Mj
FS ~10.75+ft 1175 [Mi |[Mi |[Mi |[Mi [Mi [Mi |[Mi [Mi |Md |[Md [Md |[Md |Md |Mj
1150 |Mi |Mi [Mi [Mi |[Mi |Mi |[Mi |Mi |Md |Md |Md |Md |[Md | Mj
11.25 Mi [Mi [Mi |[Mi |Mi [Mi |[Mi |Mi | Mi Md |Md |[Md |Md | Md
11.00 Mi [Mi |[Mi |Mi |Mi [Mi |[Mi |Mi | Mi Md |Md |[Md |Md | Md
Statement Not Req/Optional 10.75 Mi [Mi |Mi |[Mi |Mi [Mi |[Mi |Mi |Mi Mi Md |Md |Md | Md
1050 [Ac |Ac [Ac |Ac [Ac |Ac |Ac |Mi |Mi [Mi |Mi |[Md [Md |Md
Bl 1s5ue Coastal Flood Advisory 1025 [Ac |Ac |Ac |Ac [Ac |Ac |Ac |Ac |Mi [Mi |Mi [Mi [(Md |Md
10.00 |- - - - - - - Ac |Ac |Mi |Mi |Mi |Mi |[Md
Il 1ssue Coastal Flood Warning 9.75 = 2 Ac lAc [Mi |Mi [Mi [Mi
9.50 - - Ac |Ac |[Mi [Mi |Mi
9.25 - - Ac Ac Mi Mi
9.00 - - Ac Ac Mi
8.75 = = = Ac Ac
8.50 - - - Ac
8.25 - - - -

Ac = Action stage. High water levels or wave action with limited or unknown impact.
Mi = Minor coastal flooding or splash-over along severalroads and basements
Md = Moderate coastal flooding or significant splash-over along numerous roadways. Isolated structural damage.

Mj = Major coastal flooding with widespread flooding of vulnerable roadways. A few homes severely damaged

Minor Coastal Flooding — Flooding of the most
vulnerable shore roads and/or basements due to
height of storm tide or wave splash-over. Majority of
roads remain passable with only isolated closures.
There 1s no significant threat to life and any impact
on property 1s mimmal. This type of event 1s covered
by a Coastal Flood Advisory.

Moderate Coastal Flooding — Widespread flooding
of vulnerable shore roads and/or basements due to
height of storm tide and/or wave action. Numerous
road closures are needed. Lives may be at risk for
people who put themselves 1 harm’s way. Isolated
damage of very vulnerable structures such as docks
or house decks/porches near the high tide line may be
observed. This type of event 1s covered by a Coastal
Flood Warning.

Major Coastal Flooding — Coastal flooding severe
enough to cause af Jeast scattered structural damage
along with widespread flooding of vulnerable shore
roads and/or basements. Some vulnerable homes or
businesses are severely damaged or destroved.
Numerous roads are impassable, some with washouts
severe enough to be life threatening if one attempted
to cross on foot or by vehicle. Some neighborhoods
are isolated. Ewvacuation of some neighborhoods is
necessary. Llis type of event 1s covered by a
Coastal Flood Warning with additional language to
mdicate that the flooding will be major, severe,
destructive, damaging, etc.

(B. Thompson ERTA 2011-02)



Stockdon Equation Output for Hard Hit
NH Seacoast (Jennes Beach)

e We are still testing empirical equations which forecast
whether you will have erosion, overwash or inundation within
a storm at many “hot spot” locations

e The technique forecasted erosion, Overwash and flooding for
Jennes Beach which is near Hampton

- . . ; : : oot -
he. I 2.8 ,r"‘ aga“ Road Soulh @ Stockdon_Runup_for_lennes_Beach.xlsx
/ q o

A B C D E F G
1
2 Input parameters (green only})  Feet Meters
3 Beach Slope 0.03
4 Deep water wave height 13.00 3.96
5 Deep water wave length 414.70  126.40
ach Saco 6 Deep water wave period 9.00
kpott ERIHeanabanRaon 7 Tide 11.71 3.57
8 Storm Surge 1.20] 0.00
9 Dune Base Elevation 11.10 3.38
e et 10 Dune Crest Elevation 13.57 4.14
11
12 These are the R:J; 3.56 1.08
13 individual output ~ Swash 271 0.83
14 parame ters Setup 0.85 0.26
15
16
\ 17 Include Tide + Surge
AN : i = 18 Riow 12.56 3.83
W,& X "?t'ﬁ Datad seo Google earth 1o Ruan 1527 465
RS = SR . 20 Ry,  3.559 1.08
Stockdon Survey Locations Erosion _ Expected
Output | > Overwash Expected
23 | Mot Expect
24
25



Stockdon_Runup_for_Jennes_Beach.xlsx Stockdon_Runup_for_Ferry_Beach.xlsx Stockdon_Runup_for_Camp_Ellis_Beach.xlsx

Input parameters (green only)  Feet Meters Input parameters (green only)  Feet Meters

Input parameters (green only)  Feet Meters
§EECh Sln:pe — i 295 Beach Slope Beach Slope
eep water wave nel . -
e E Deep water wave height m 2.74 Deep water wave hei m 2.74

Deep water wave length 414.70  126.40
D P ) gt Deep water wave length 414.70 126.40 Deep water wave length 414,70 126.40
eep water wave period m

Tide 11.71 3.57 Deep water wave period [ 9.00 | Deep water wave period [ 500 |
Storm Surge
Dune Base Elevation 11, 3.38 ]
Dune Crest Elevation 4.14 Dune Base Elevation 11.50 3.51 Dune Base Elevation 12.00 3.66
Dune Crest Elevation 5.50 Dune Crest Elevation 5.19

These are the Rz%

individual output These are the
parameters individual output

|T| 0.00 Tide 11.71 3.57 Tide | 1171 | 3.57
Storm Surge | 1.3 |I 0.40 Storm Surge 1-3| 0.00

Ray These are the Ray
individual output ~ Swash

parameters parameters Setup

Include Tide + Surge
Riow 1256 383 Include Tide + Surge Include Tide + Surge
Rugn 1527 465 Riow  14.89 454 Riow 1432 436
Rz_“ 3.559 1.08 Ruigh  17.82 5.43 Rpigh  17.83 5.44
Erosion Expected Ry, 4812 147 Ry 6.125 1.87
(Overwash Expected Erosion Expected Erosion Expected
Inundation Not Expect Overwash Not Expect (Overwash Expected

Inundation Not Expect Inundation Not Expect

Input parameters (green only) Feet Meters
Beach Slope

Deep water wave height 2.13
Deep water wave length 126.40
Deep water wave period

Tide

Storm Surge

Dune Base Elevation

Dune Crest Elevation

Include Tide + Surge
Riow 14.36 4.38
Ruigh 16.80 5.12
3.888 1.19

Expected




Stockdon_Runup_for_Fortunes_Rocks_Beach.xlsx

Stockdon_Runup_for_Long_Beach.xlsx

Stockdon_Runup_for_Wells_Beach.xlsx

B C D E F
1
2 Input parameters (green only)  Feet Meters
3 Beach Slope 0.06
4 Deep water wave height 9.00 2.74
5 Deep water wave length 414.70  126.40
6 Deep water wave period 9.00
7 Tide 11.71 3.57
|8 | Storm Surge 1.3 0.00
9 Dune Base Elevation 15.31 4.67
10 Dune Crest Elevation 20.36 6.21
11
12 These are the RZ% 3.83 1.17
13 individual output =~ Swash 2.54 0.77
14 parameters Setup 1.29 0.39
15
16
17 Include Tide + Surge
18 Rigw 13.00 3.96
19 Rpign 1554 474
20 Ry, 2.831 1.17
21 Erosion Expected
22 (Overwash Mot Expect
23 Inundation Mot Expect
Stockdon_Runup_for_Middle_Beach.xlsx
B C D E F
1
2 Input parameters (green only)  Feet Meters
3 Beach Slope 0.50
4 Deep water wave height 9.00 2.74
5 Deep water wave length 414.70 126.40
6 Deep water wave period 9.00
7 Tide 11.71 3.57
E Storm Surge 1.4 0.00
9 Dune Base Elevation 5.55 1.69
10 Dune Crest Elevation 18.64 5.68
11
12 These are the Ray, 24.54 7.48
13 individual output  Swash 12.78 3.90
14 parameters Setup 11.76 3.58
15
16
17 Include Tide + Surge
18 Ricw 23.47 7.15
19 Rpign  36.25 11.05
20 R 2a4 24,544 7.48
21 Erosion Expected
2 Overforecast |, .asn  Expected
23 — Inundation Expected

B C D E F
1
2 Input parameters (green only)  Feet Meters
3 Beach Slope 0.06
;! Deep water wave height 10.00 3.05
5 Deep water wave length 414,70 126.40
6 Deep water wave period 9.00
7 Tide 11.71 3.57
EI Storm Surge 1.4l 0.00
9 Dune Base Elevation 13.32 4.06
10 Dune Crest Elevation 18.91 5.78
11
12 These are the Rag 424 1.29
13 individual output ~ Swash 2.75 0.84
14 parameters Setup 1.49 0.45
15
16
17 Include Tide + Surge
18 Rigw 13.20 4,02
19 Rpigh 1595 4.86
20 R, % 4.237 1.29
21 Erosion Expected
22 Overwash Mot Expect
23 Inundation Not Expect
Stockdon_Runup_for_Gooches_Beach.xlsx
B C D E F
1
2 Input parameters (green only)  Feet Meters
3 Beach Slope 0.05
a4 Deep water wave height 9.00 2.74
5 Deep water wave length 414,70 126.40
6 Deep water wave period 9.00
7 Tide 11.71 3.57
EI Storm Surge 1.4 0,00
g9 Dune Base Elevation 13.61 4.15
10 Dune Crest Elevation 15.90 4.85
11
12 These are the Ry, 3.65 1.11
13 individual output =~ Swash 2.47 0.75
14 parameters Setup 1.18 0.36
15
16
17 Include Tide + Surge
18 Riygy, 12.89 3.03
19 Rpign  15.36 4.68
20 Rosy 3.647 1.11
21 Erosion Expected
22 (Overwash Not Expect
23 Inundation Not Expect

22

B =

Input parameters (green only})  Feet

Beach Slope

Deep water wave height
Deep water wave length
Deep water wave period
Tide

Storm Surge

Dune Base Elevation
Dune Crest Elevation

0.38

10.00

414.70

9.00

11.71

1.4

6.71

18.81

Meters

3.05
126.40

3.57
0.00
2.05

These are the
individual output
parameters

19.77
10.34
9.42

Overforecast

Include Tide + Surge

Rigu 21.13
Rpigh 3148
Ryy,  19.766
Erosion
(Overwash

6.44
9.59
6.02

Expected
Expected
Expected

‘ Inundation

Stockdon_Runup_for_Hampton_Beach.xlsx

B C

Beach Slope

Deep water wave height
Deep water wave length
Deep water wave period
Tide

Storm Surge

Dune Base Elevation
Dune Crest Elevation

]

E

Input parameters (green only)  Feet

0.08

12.00

414.70

9.00

11.71

1.7

12.77

20.77

Meters

3.66
126.40

3.57
0.00
3.89
6.33

These are the
individual output
parameters

5.56
3.38

1.69
1.03
0.66

Include Tide + Surge
Riow 13.88 423
Rpigh  17.27 5.26
Ry, 5.556 1.69
Erosion Expected
(Overwash Not Expect
| | P L — [ N N N S——




Beach Profile Beach Profile

=a= BP-GO0I on 12102013
o= BP-GO0I on 11/8/2013

== BP-GO02 on 1/12:2014
=o= BP -GOO02 on 12/102013
=e= BP-GO02on 11/8/2013
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0 —a= BP-GO03 on 1/12:2014 0 —o— BP - GOO4 on 1/12/2014
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== BP-GO03 on 11/8:2013 =e= BP-GO04 on 11/82013
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* Some beach erosion and splash-over was reported by the EMs (and the Stockdon Wave




Thanks again to all the reports from the EMs,
Beach Profilers, Police and Fire/Rescue in ME
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http://www.erh.noaa.gov/gyx/

http://www.facebook.com/US.NationalWeather
Service.Gray.gov
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