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The Guam Coastal Management Program has begun a multi-year strategy in2002 under its

Section 309 Program to develop an Environmental Emergency Response Plan to be annexed to the

Guam Response Plan. Emergency response to the frequentdeclareddisastersonGuamhave targeted

human health and safety and protection and restoration of services, structures, and properties. But

actions to lessen environmental damage, especially to Guam's coral reefs, also need to be planned

for. Preliminarywork under this strategy indicates need to establish a procedure for assessment of

environmental damage after each disaster. The ideal time frame to do the assessment should be

immediately after a typhoon, earthquake, flood or other disaster. This would be the best time

because typhoonor storm debris, for example, wouldnot have been clearedor removedfromwhere

it originally impacted on the environment, and actions could be taken to protect resources from

increased and secondary impacts.

Background:

IMPACTS OF TROPICAL STORM TINGTING ON GUAM'S
NATURAL ENVIRONMENT

COASTAL ENVIRONMENTAL DAMAGE SURVEY



Results:

Ground Assessment: The ground assessment team went throughout the island, covering the
area on July 01 and 02, 2004. They recorded information on the data form such as:

Water/Ocean Assessment: Dive groups were also asked to observe debris at popular dive
sites, as ocean conditions allowed safe access. Whatever observations they may provide would be
reported to the Guam Diving Industry Association then in turn reported back to the Bureau of
Statistics and Plans, Guam Coastal Management Program.

Method:

Ground Assessment: Staff from the Bureau of Statistics and Plans conducted the ground

assessment. The Guam Coastal Management Program took the lead in this effort. They used the
data collected after Typhoon Chata'an and Pongsongna as their basis, observed the similarities and

differences of the sites inspected, and tried to detect new areas of particular concern. The staff also
solicited the various Mayors' input when possible and spoke to other governmentofficialspresent at

the individual villages, as well as the public at large. A data form and satellite photographs in color
were prepared in advance to make the assessment efficient and standardized. Pictures taken by the

assessment team were used in addition to the data forms. The pictures were done for a desktop
determination of the extent offield conditions at a later point in time. Almost all of the entire island
was surveyed. (please see the maps, appended)

Objectives:

The assessment will help in determiningwhere to concentrate responseefforts. For instance,
heavy debris in and around certain bridges would indicate erosion up river. Knowing the type of
debris indicatesapproximately where to look for the environmental damageor how to preventfuture
damage by doing preventive measures in the area Results will serve as a preliminary baseline for

assessing environmental impacts resulting from future typhoons and storms.
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Normal precautions were taken such as media warnings, emergency shelters were opened for

those needing temporary shelter, and typhoon preparations were taken in spite of the Tropical

Storm category this storm had been rated at

Although the wind gusts were measured at only between 30 to 62 miles per hour the island still

sustained damages due to rainfall reported at between 16 to as much as 21 inches within a 24

hour period.

Tropical Storm Tingting passed by Guam on Sunday, June 27, 2004 and brought with it

considerable rainfall. The closest point of approach was reported on Sunday morning at

approximately 4:00 am approximately 40 miles North of Guam.

It should be noted that shortly after Tropical Storm TingTing passed by Guam, the storm was

upgraded to a Typhoon.

Tropical Storm TingTing Overview:

Type of site - this would be either beach/shore, river, inland, reef, or infrastructure such as

bridge, drain, road, or seawall.

Whetherthe site showed evidence o(erosion - some of the sites may indicate that erosion is

occurring, but it may not be completely due to this tropical storm.

Type of sediments - this would be either or a combination of rocks, sand, clay soil, dirt, or

gravel.

Whetherthe site showed evidence o(debris

Type of debris - this would be either or a combination of metallic, household trash, natural

wood, lumber, bamboo, coconut leaves, coconuts, dead animals, other vegetation, tires,

rubber materials, and other.

Descriptions and identification of photos fOrthe site

Location by Municipality and by satellite photo sheet
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According to the National Weather Service Post Typhoon Report, Immediately prior to and
throughout the passing of Tropical Storm TingTing, coastal wave surges ranging between 5 feet
to as high as 9 feet were recorded. Dangerous sea and surf conditions contributed to warnings of
unsafe coastline waters.
The major wave surges were reported on the Northern shores and on down to the Southern Tip of

Storm Tides:

According to the National Weather Service Post Typhoon Report, the Weather Station reported
that 16 inches of rainfall occurred during a 24 hour period. Inarajan recorded a total of 21.85
inches making this the highest rainfall recorded. Mangilao reported 14.34 inches of rainfall
within a 24 hour period.

Maximum Rainfall:

According to the National Weather Service, winds from Tropical Storm Tingting were reported

as approaching Guam from a North-Westerly direction. It was also reported that all flights
arriving or departing from Guam were postponed by Sunday afternoon.

Storm Wind Direction:

According to the National Weather Service, to the extreme Northernmost portion of the Island,
Anderson Air Force Base reported winds reaching 59 miles per hour while the Merizo report
indicate winds reaching 58 miles per hour. Inthe Central portion of the island, Mangilao was

reported to have peaking winds of 43 miles per hour.

Maximum Sustained Winds:
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Data collected on frequency and level of debris, by municipality, are summarized in the data
collection survey. These results indicate that Tropical Storm Tingting affected debris accumulation

along the western side of the island. Although the eye of the storm passed over the Northern
Marianas Islands north ofSaipan, moving in a northwesterly direction, the amounts of coastal debris
deposited appeared to be highest inthe South west and low everywhere else. Localized exceptions to
this general pattern occurred , but the section of Guam's coasts with the greatest storm debris
problems recorded was inAgat, Piti and Hagatna municipalities. Rivers this time around did not
accumulate much debris, including in their lower reaches and river mouths. Inmost areas, it was as
if there was no storm event at all. At bridges, blockage of debris flow down rivers occurred in

mainly in Merizo by the Barcinas compound. This jammed debris, blocking river flow and causing
flooding and risk of structural damage to the bridge, the nearby culvert, the road (Route No.4 land

For a complete breakdown of categories by Municipalities, Erosion areas, and Levels of
Debris refer to Tropical Storm TingTing CoastallEnvironmental Assessment Survey Data.

The team reported on 95 sites. Locations of each of the sites are shown in the appended six
maps. The sites were broken down into five categories, of which, 45 sites were beach or shore,
19 sites were river areas, 17 sites were inland, Q site was reef, and 14 sites were under the
infrastructure category, which includes bridge, drain, road, or seawall. Inthe beach/shore
category, 11sites had evidence of existing erosion caused from the prior events. In the river
category, 07 of the sites had evidence of erosion. Inthe inland category, 06 of the sites had

evidence of erosion. In the reef category, the reef site had Q evidence reported. And finally, in
the infrastructure category, 09 of the sites had evidence of erosion. Intotal, 37 of the 95 sites had

evidence of erosion. (please see Tables I and U)

the Island. The Eastern side of the island experienced little or no wave effects from this storm.

Unfortunately, 6 individuals were reported missing on two occasions as a result bapbazard

weather conditions. 1 individual was swept over the Twnon Bay reef while 5 other individuals

were caught inwave surges along the Piti reef.
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Inner Island Assessment:

Guam's interior received extensive flooding in some areas inland that could be attributed to

debris buildup or improper drainage of the natural flow of stormwater. These areas were in the

Department of Interior - Wildlife Refuge. Ritidian Point:

At the Ritidian National Wildlife Refuge, Wildlife employee Mr. Ricardo San Nicolas

observed that reefs and shores in the area appear to have minimal impacts from the storm. He did

mention that because of the wave surges a sandbar was created and covered an area that was

previously ocean shoreline (see photo). Also, due again to the storm surges the waves reached as far

inland as between 50 to 75 feet from the normal mean high water mark.

Water and Ocean Assessment:

Had it been high tide during the assessment days, turbidity of the coastal waters would have

been observed along the bridges and streams in the southern portion of Guam. Instead, exposed

mud-coated rocks along the shoreline areas in Merizo and lnarajan, was observed. The eastern

coastal areas showed little to no signs of murky waters except for the usual areas around Ylig and

Talofofo Bay.

In regards to the state of the reef, Pete Peterson of the Micronesian Divers Association

observed that there were no immediate impacts in the form of natural or manmade debris due to the

Tropical Storm's minimal wind and wave strength, but did caution that a 20 to 30% long term

degradation to the reef may occur because of the amount of silt and sedimentation caused by the

large volume of rainfall. The affected areas he cites are located where the rivers and streams begin in

the central part of the island on down to the Southern side of the island.

the nearby residences. (please see photo, appended.) Evidence of debris accumulation was observed

along the coastlines across Routes 12 and 2 in Agat, the beach area by Hoover and Pedro Santos

Parks in Piti and on the coastline areas adjacent to the entrance to the sewer treatment plant in

Hagatna,
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It is strongly recommended that the next preliminary surveyof coastlines, rivers and streams

and inland areas, should be conducted as soon as possible after the all-is-clear announcement is
given, in order to capture a more accurate assessment for Guam.

Recommendations:

Response actions by the Department of Public Works, Department of Parks and Recreation,
Guam Office of Military Affairs, Mayors' Offices, and others, including public volunteers, had
removed debris in reported flooded areas such as the road and bridge in Merizo, before the coastal
damage assessment was undertaken. The groundassessments indicatethat althoughdebrisalongthe
coast amenable to a concerted cleanup is not widespread, limited sites could justify local cleanup
efforts. In particular, surveyed shorelines between Asan Point to Hagatna, Umatac Bay, have

accumulations of natural debris on public beach and shore areas above high water. These could be
targeted for cleanup by volunteers or personnel assigned to cleanup duties such as Agency for
Human Resources Development (AHRD) workers, under coordination of appropriate Mayors.

Mudslides were experienced throughout the southern half of the island fromAsan, inland to

the slopes of Cross Island Road. This could be attributed to the geology of this half of the island.
Residents in the area where savannah clay type soils are prominent, experienced the ground shift
around them causing damage to land and building. Some residents experienced the undermining of
their building foundations. All these incidents due to the torrential rains.

vicinity of the Pago Bay Bridge, Barrigada, behind LP Untalan Middle School and on Marine Corp.

Drive by the Polaris Point entrance. During the time of the survey, the later showed evidence of

flooding only because the mangroves nearby were still inundated. They are normally not as

saturated. The Pago area was approximately 6 inches deep in some areas, at the time. There were
other areas throughout the island that also experienced some flooding that made some areas almost

impassable.
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Overall Observations:

It was observed that the coastal areas showed very little signs of erosion ordebris buildupas

a result of Tropical Storm TingTing.lfthe storm did develop more wind strength the island would

have experienced far more damages and further erosion would be seen islandwide. Evidence of the

minimal effects of this storm can be reflected within the comparison photos between Typhoon

Chataan and Tropical Storm TingTing, included within this report. It was also observed that

temporary shelters were closed shortly after the storm had passed, no debris transitional sites were

required, nor were any major FEMA posts or Disaster Assistance Center immediately required.

What was also significant in this report was the fact that 36% of the 95 sites surveyed still

indicate that erosion continues to occur. This may be attributed to by a number of factors including:

natural occurrence, low lying areas especially in the South, and the rate of water runoff due to

impervious surfaces.No new significant shoreline erosionwas observed,but the samecannotbe said

for the inland island areas where greater flooding occurred. Since our office first began to conduct

these storm surveys, the original erosion sites continue to experience some degree of erosion.

Due to the unusually large volume of rainfall that Guamexperiencedwithin a 24hour period.

The occurrence of extensive flooding throughout the island and the mud slides that occurred turned

what was supposed to bejust aminimal wind impact storm into a stormwater runoff disastercausing

either the loss of homes or extensive damages to living quarters to a number of people. Although

many of the flooded areas have experienced flooding in the past themagnitudeof this storms rainfall

contributed to an even greater amount of flooding.
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Figure 1 shows a photo taken after Tropical Storm TingTing passed. Figure 2 shows the
same photo taken after Typhoon Chataan. These photos are indicative of the fact that
little or no erosion was noticed throughout the islands rivers and streams.

Figure 1

Figure t



This photo was taken across the Sarcinas Compound in Merizo. This area has historically
been a flood prone area after most storm or during heavy rainfall.
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This photo was interesting as a sand bar was created where previously there was none.
This was also taken at Ritidian Point.
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This photo was taken at the Northern side of the island. Ritidian Point did receive storm
surges between 50 to 75 feet from the mean high water mark.
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This photo was also taken at the Marine Lab area. These areas did not experience much
tidal surges as a result of the Tropical Storm's wind direction.

This Photo was taken at the Marine Lab Overlook of the Pago Bay area from Mangilao.
Notice there was not much wave surges occurring.



This photo was taken at the Agat - Merizo Highway. These areas normally experience
landslides due to the erosion that was caused by the amount of grading during the road
development



This was taken in front of the Agat road nearby the Cetti Bay Overlook. What
should be noted from this photo is the fact that this is a 10 to 15 foot ravine area whose
drainage was blocked causing the ravine to completely fill and spill over the roadside.



These photos show little if any erosion occurring as a result of Tropical Storm TingTing.

Figure 2 Typhoon Chataan photo of Matapang Park in Tumon Bay

-
.-

- - ....__
Figure 1Tropical Storm Photo ofMatapang Park in Twnon Bay



This photo was taken at Fort Soledad inUmatac. The wave surges were still prominent 5
days after the storm had passed.

This photo was taken of Tumon Bay where the old Guam Memorial Hospital used to be.
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TOTAL NUMBER OF SITES SURVEYED EQUALS 95

Table II

EROSION RESULTS EVIDENCE OF NO EVIDENCE OF
EROSION EROSION

A. Beach/Shore 17 29
B. River 07 12
C. Inland 06 11
D. Reef 00 00
E. Infrastructure 09 05
TOTAL 38 57

Table I

SITE TYPE SURVEYED TOTAL
A. Beach / Shore 45
B. River 19
C. Inland 17
D. Reef 00
E. IIifrastructure 14
TOTAL SITES 95

BREAKDOWN OF SITES SURVEYED AND EROSION"STATISTICS



Level of Debris Code
A. None
B. Light
C. Medium
D. Heavy

Site Code
A. Beach/Shore
B. River
C. Inland
D. Reef
E. Infrastructure (Bridge,

Drain, Road, Seawall)

Municipality Code
01 Agana
02 Agana Heights
03 Agat
04Asan
05 Barrigada
06 Chalan Pago Ordot
07 Dededo
08 Inarajan
09 Mangilao
10 Merizo
11 MongMongITotolMaite
12 Piti
13 Santa Rita
14 Sinajana
15 Talofofo
16 Tamuning
17 Umatac
18 Yigo
19 Yona

Photo of the old Agat Spanish Bridge after Tropical Storm TingTing.
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Id area municipality
1 TUTUJAN DRIVE AGANA HEIGHTS
2 PAASANDRIVE AGANA HEIGHTS
3 FRANCISCOJAVIERAVE AGANA HEIGHTS
4 JOE & FLO DR & GUITIERREZWAY AGANA HEIGHTS
5 236 JOSEPH CRUZ AVENUE AGANA HEIGHTS
6 ESTIMATED406, B, C JOSEPH CRUZ AVE AGANA HEIGHTS
7 SANTAANA ST. ASAN
8 MSGR. LEON GUERREROST. ASAN
9 LlMTIACO CT. ASAN

10 CONSOLACION ST. ASAN
11 FINILE DR. AGAT
12 CHELE RD. AGAT
13 TUN LEON DR. AGAT
14 TALEYFAC RD. AGAT
15 ATAO RD. AGAT
16 MAIMAI RD. CHALAN PAGO-ORDOT
17 CHALAN TOTTOT CHALAN PAGO-ORDOT
18 CHALANWESLEY CHALAN PAGO-ORDOT
19 CHALANCAMPOS CHALAN PAGO-ORDOT
20 CHALAN KAKKAK CHALAN PAGO-ORDOT
21 N. PERINOST. AGAT
22 KAMACHILI RD AGAT
23 S. PERINOST. AGAT
24 CHALAN FAMHA CHALAN PAGO-ORDOT
25 CHALAN UNTALAN CHALAN PAGO-ORDOT
26 CHALANASUSENA CHALAN PAGO-ORDOT
27 MANIBUSANLANE CHALAN PAGO-ORDOT
28 NAKI ST. CHALAN PAGO-ORDOT
29 CHALAN LALA CHALAN PAGO-ORDOT
30 EJ BELL CHALAN PAGO-ORDOT
31 WEST SAN ANTONIO DEDEDO
32 SALISBURYST. DEDEDO
33 WEST O'BREIN DR. AGANA
34 TINAGA BRIDGE & LANE INARAJAN
35 MALOJLOJ NEAR SOCIAL HALL- MAYORSOFFIINARAJAN
36 BELENAVE. AKA TUN JUAN ROSA PAULINO S11NARAJAN
37 CHAGAMINAVE. & CHAGAMIN LAGU AVE. INARAJAN
38 PECA LN. INARAJAN
39 AD'MAN DR. INARAJAN
40 VICTOR SAN NICOLAS & OBING ST. INARAJAN
41 IJA ROADS INARAJAN
42 DONGUAAREA INARAJAN
43 ADACAOAVE. BARRIGADA
44 WEST OF CARBULLIOOELEM. SCHOOL BARRIGAOA
45 INTERSCTOF RABON PL & UNAGUAGAN PL BARRIGAOA
46 BEJONG ST. BARRIGADA
47 WEST OF AS CHENA PL. BARRIGADA
48 LUJANWAY - LEJANG BARRIGAOA
49 INTERSCTOF TOTO-CANADA RO & BLAS ST. BARRIGAOA
50 SANANTONIO ST. BARRIGAOA
51 S-32 BARRIGADA



52 WEST OF N PANGELINANWAY BARRIGADA
53 MANDARIN LN. MANGILAO
54 FARFAN ST. MANGILAO
55 TANGERINE LN. MANGILAO
56 RT 15 - HAWAIIAN ROCKCO. AREA MANGILAO
57 ESPINOSAAVE. MERIZO
58 BARCINAS - GEUS RIVERAREA MERIZO
59 SAN DIONISIOST. (VILLAGE) UMATAC
60 NEAR BASEBALL FIELD UMATAC
61 NORTH SAN DIONICIO DR. UMATAC
62 JOSE S. QUINATA ST. UMATAC
63 INTRSCT OF JOSE Q. AGUON & SAN DIONICIO UMATAC
64 JOSEA. QUINATA ST. UMATAC
65 JESUS S. QUINATA UMATAC
66 JOAQUIN PEREZ ST. SANTA RITA
67 RT.12 - BISHOP OLANA ST. SANTA RITA
68 S-2 OR ROAD IN FROMWATER TANK UMATAC
69 ALATGUO RIVER - VALLEY N OFVILLAGE UMATAC
70 CLARA RD. - TO SAN MIGUEL ELEM MONGMONG-TOTO-MAITE
71 RT. 4 - CHAOT SINAJANA
72 SPRING LN. DEDIGUE SINAJANA
73 AGANA SPRINGS LN. DEDIGUE SINAJANA
74 N. PINA CT. & HERMAN DELEON ST. SINAJANA
75 S LEONARDO TENORIO ST. TALOFOFO
76 ERNEST P. SANTOS LP. TALOFOFO
77 S. GORTON ST. TALOFOFO
78 IGNACIO P. QUITUGUA ST. TALOFOFO
79 GOV. CARLOS CAMACHO & MARINE CORPS 01TAMUNING
80 W & ESEGUNDO ST. S OF BEN FRANKLIN TAMUNING
81 PUNZALAN & JALAGUACWAY TAMUNING
82 VIVIAN WAY JONESTOWN TAMUNING
83 LINDAWAY JONESTOWN TAMUNING
84 TAMUNING VILLA TAMUNING
85 MALL ST.- TO PACIFIC TOWERS TAMUNIING
86 TUN JUAN RIVERA ST. TAMUNING
87 PALM CT. & CARNATION LN. CARLOS HTS. TAMUNING
88 CARNATION LN. CARLOS HTS. TAMUNING
89 ADRIAN SANCHEZ ST. HARMON TAMUNING
90 ANTHURIUM LN. HARMON TAMUNING
91 TUN PEDRO CRUZ ST. HARMON TAMUNING
92 MANENGON RD. & BRIDGE YONA
93 RT. 4 N OF YUG BRIDGE YONA
94 TOMAS QUICHOCHO RD. YONA
95 CHN. TELEFORO & PULANTAT RD. PULANTAT VONA
96 JESUS SANTOS RD. YONA
97 BALAJADIA RD. VONA
98 LAGUINA CIR. VONA
99 CHN BARCINAS VONA

100 RT 4 - N OF PAGO BAY BRIDGE CHALAN PAGO-QRDOT



RIVERS AND STREAMS

DEDEDO

ISLAND OF GUAM
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ROTA INTERNATIONAL AIRPORT (SAWRS)
METAR ...HIGHEST 2-MIN WIND REPORTED ...38 KT OR 44 MPH FROM 250
DEGREES AT 28/0455 UTC. HIGHEST REPORTED GUST ...50 KT OR 58 MPH
FROM 240 DEGREES AT 28/0550 UTC. WIND SENSOR F420 WIND SENSOR.
(PART TIME STATION--MAY NOT HAVE CAPTURED MAXIMUM WINDi SHUT

ROTA COMMONWEALTH OF THE NORTHERN ~~IANA ISLANDS (CNMI)...

MERIZO HANDAR
METAR •..HIGHEST 2-MIN WIND REPORTED ...20 KT OR 23 MPH FROM 260
DEGREES AT 27/1951 UTC. HIGHEST REPORTED GUST ...50 KT OR 58 MPH
FROM 248 DEGREES AT 27/1851 UTC. 3-PRONGED ULTRASONIC WIND
SENSOR. INSTRUMENT HAS POOR EXPOSURE.

MANGILAO HANDAR
METAR ...HIGHEST 2-MIN WIND REPORTED ...27 KT OR 31 MPH FROM 265
DEGREES AT 27/1651 ...FROM 269 DEGREES AT 27/2351 UTC AND FROM
263 DEGREES AT 28/0751 UTC. HIGHEST REPORTED GUST ...37 KT OR 43
MPH FROM 052 DEGREES AT 06/2251 AND FROM 078 DEGREES AT 07/0951
UTC. 3-PRONGED ULTRASONIC WIND SENSOR.

INARAJAN HANDAR
METAR .••HIGHEST 2-MIN WIND REPORTED ...37 KT OR 43 MPH FROM 258
DEGREES AT 27/1651 UTC. HIGHEST REPORTED GUST ...57 KT OR 66 MPH
FROM 258 DEGREES AT 27/1651 UTC. 3-PRONGED ULTRASONIC WIND
SENSOR.

APRA HARBOR HANDAR
METAR ...HIGHEST 2-MIN WIND REPORTED ...39 KT OR 45 MPH FROM 264
DEGREES AT 27/1651 UTC. HIGHEST REPORTED GUST ...54 KT
OR 62 MPH FROM 264 DEGREES AT 27/1651 UTC. 3-PRONGED
ULTRASONIC WIND SENSOR.

ANDERSEN AIR FORCE BASE
METAR ...HIGHEST 2-MIN WIND REPORTED ...44 KT OR 51 MPH
(ESTIMATED)FROM 270 DEGREES AT 27/2359 UTC. HIGHEST REPORTED
GUST •.•51 KT OR 59 MPH (ESTIMATED)FROM 270 DEGREES AT 27/2359
UTC AND FROM 290 DEGREES AT 28/0856 UTC. WIND SENSOR IS AN
AN/FPQ13 DIGITAL WIND SENSOR (HOT WIRE ANEMOMETER). (WINDS ARE
GENERALLY ACCURATE AT WIND GUSTS LESS THAN 100 KT OUTSIDE HEAVY
RAIN. )

WSO GUAM
METAR .••HIGHEST 2-MIN WIND REPORTED .•.38 KT OR 44 MPH FROM 270
DEGREES AT 27/1654 UTC. HIGHEST REPORTED GUST ...50 KT OR 58 MPH
FROM 260 DEGREES AT 27/1641 UTC. WIND SENSOR IS AN ASOS WITH A
3-CUP ANAMOMETER.

GUAM •..

HIGHEST WINDS .....
)RELIMINARY POST-STORM REPORT ...TYPHOON TINGTING (lIW)
rATIONAL WEATHER SERVICE TIYAN GU
, PM LST FRI JUL 02 2004

)00
~CPQ70 PGUM 020603
)SHPQ



717/2004ilttp:llwww.srh.noaa.gov/datalGUMlPSHPQ

ROTA COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS (CNMI)...

t-1ERIZO HANDAR
994.2 MB AT 28/0851 UTC.

MANGILAO HANDAR
996.7 MB AT 27/1851 UTC.

INARAJAN HANDAR
996.3 MB AT 28/0651 UTC.

APRA HARBOR HANDAR
996.2 MB AT 27/1851 UTC AND AT 28/0351 UTC.

ANDERSEN AIR FORCE BASE
996.4 MB AT 27/0656 UTC.

WFO GUAM
995.3 MB AT 27/1854 UTC.

GUAM ...

B. LOWEST PRESSURE ...

AGRIHAN
NO OBSERVATIONS AVAILABLE.

PAGAN ISLAND AMOS
METAR ...HIGHEST 2-MIN WIND REPORTED .•.57 KT OR 66 MPH FROM 070
DEGREES AT 28/1600 UTC. HIGHEST REPORTED GUST...llS KT OR 132
MPH FROM 070 DEGREES AT 28/1600 UTC. 3-PRONGED ULTRASONIC WIND
SENSOR. INSTRUMENT HAS POOR EXPOSURE.

SAIPAN INTERNATIONAL AIRPORT (ASOS AND SAWRS AUGMENTED/EDITED)
METAR ...HIGHEST 2-MIN WIND REPORTED .••54 KT OR 62 MPH FROM 230
DEGREES AT 28/0806 UTC. HIGHEST REPORTED GUST ...67 KT OR 77 MPH
FROM 230 DEGREES AT 28/0806 UTC. WIND SENSOR ASOS.

SAIPAN CNMI ..•

TINIAN HANDAR
INSTRUMENT INOPERATIVE.

TINIAN INTERNATIONAL AIRPORT (SAWRS)
METAR ...HIGHEST 2-MIN WIND REPORTED ...30 KT OR 35 MPH FROM 280
DEGREES AT 27/2250 UTC ..•FROM 250 pEGREES AT 280150 UTC ..•FROM
260 DEGREES AT 28/0250 UTC AND FROM 230 DEGREES AT 28/0855 UTC.
HIGHEST REPORTED GUST ...4S KT OR 52 MPH FROM 230 DEGREES AT
28/0855 UTC. WIND SENSOR F420 WIND SENSOR.

ROTA HANDAR
METAR ...HIGHEST 2-MIN WIND REPORTED ...28 KT OR 32 MPH FROM 230
DEGREES AT 28/0351 UTC. HIGHEST REPORTED GUST ...41 KT OR 47 MPH
FROM 240 DEGREES AT 28/1251. 3-PRONGED ULTRASONIC WIND SENSOR.
[VALUES APPEAR TO BE TOO LOW WHEN COMPARED TO THE ADJACENT F420
ANEMOMETER. J

DOWN FROM 28/0550 UTC UNTIL 28/2010 UTC.)
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MERIZO HANDAR

MANGILAO HANDAR
1 HR 2.03 INCHES ENDING AT 27/0351 UTC.
3 HR 4.99 INCHES ENDING AT 27/0451 UTC.
6 HR 6.65 INCHES ENDING AT 27/0751 UTC.
12 HR 9.64 INCHES ENDING AT 27/0951 UTC.
24 HR 14.34 INCHES ENDING AT 27/1951 UTC.

INARAJAN HANDAR
1 HR 1.71 INCHES ENDING AT 27/1351 UTC.
3 HR 4.45 INCHES ENDING AT 27/1551 UTC.
6 HR 7.73 INCHES ENDING AT 27/1651 UTC.
12 HR 13.35 INCHES ENDING AT 27/1951 UTC.
24 HR 21.85 INCHES ENDING AT 27/2151 UTC.

APRA HARBOR HANDAR
1 HR 0.92 INCHES ENDING AT 27/1351 UTC.
3 HR 1.71 INCHES ENDING AT 27/1351 UTC.
6 HR 4.89 INCHES ENDING AT 27/1351 UTC.
12 HR 6.28 INCHES ENDING AT 27/1951 UTC.
24 HR 10.65 INCHES ENDING AT 27/2051 UTC.

ANDERSEN AIR FORCE BASE
NOT YET AVAILABLE.

WSO GUAM
3 HR 4.13 INCHES ENDING AT 27/0554 UTC.
6 HR 7.69 INCHES ENDING AT 27/0600 UTC.
12 HR 11.80 INCHES ENDING AT 27/1200 UTC.
24 HR 16.00 INCHES ENDING AT 27/1400 UTC.

GUAM •••

MAXIMUM RAINFALL ...

AGRIHAN
NO OBSERVATIONS AVAILABLE.

PAGAN ISLAND AMOS
973.6 MB AT 28/1500 UTC.

SAIPAN INTERNATIONAL AIRPORT (ASOS AND SAWRS AUGMENTED/EDITED)
984.9 MB AT 27/2154 UTC.

SAIPAN CNMI ...

TIN IAN HANOAR
INSTRUMENT INOPERATIVE.

TINIAN INTERNATIONAL AIRPORT (SAWRS)
ALTIMETER 29.14 INCHES OF MERCURY AT 27/2020 UTC AND AT 27/2050
UTe.

ROTA HANOAR
993.0 MB AT 28/0251 UTC.

ROTA INTERNATIONAL AIRPORT (SAWRS)
ALTIMETER 29.32 INCHES OF MERCURY AT 27/2040 UTC.
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AGRlHAN ...NO REPORTS ..•BUT LIKELY AROUND 5-7 FT.

PAGAN ISLAND CNMI...NOT REPORTED ...BUT LIKELY AROUND 6-8 FT.

SAIPAN CNMI ...NO REPORTS ...BUT RUNUP/INUNDATION LIKELY LESS THAN
6 FT.

TINIAN CNMI ...NO REPORTS ...BUT RUNUP/INUNDATION LIKELY LESS THAN
6 FT.

ROTA CNMI ...NO REPORTS ...BUT RUNUP/INUNDATION LIKELY LESS THAN 6
FT.

GUAM ...RUNUP/INUNDATION OF 5-6 FT ON SW PART OF ISLAND ...EXCEPT
9 FT IN UMATAC BAY. NO SIGNIFICANT DAMAGES.

). STORM TIDES

AGRIHAN CNMI ...
NO OBSERVATIONS AVAILABLE.

PAGAN ISLAND AMOS ...
1 HR 0.71 INCHES ENDING AT 28/1700 UTC.
3 HR 1.73 INCHES ENDING AT 28/1800 UTC.
6 HR 2.41 INCHES ENDING AT 28/2100 UTC.
12 HR 3.84 INCHES ENDING AT 28/1900 UTC AND 28/2000 UTC.
24 HR 6.02 INCHES ENDING AT 29/0300 UTC AND 29/0400 UTC.

SAlPAN INTERNATIONAL AIRPORT (ASOS AND SAWRS AUGMENTED/EDITED)
3 HR 1.99 INCHES ENDING AT 28/0854 UTC.
6 HR 3.00 INCHES ENDING AT 28/1154 UTC.
12 HR 5.48 INCHES ENDING AT 28/1154 UTC.
24 HR 7.72 INCHES ENDING AT 28/1154 UTC.

SAIPAN CNMI ...

TINIAN HANDAR
INSTRUMENT INOPERATIVE.

ROTA HANDAR
1 HR 1.81 INCHES ENDING AT 26/2251 UTC.
3 HR 3.43 INCHES ENDING AT 27/0051 UTC.
6 HR 4.12 INCHES ENDING AT 27/0251 UTC.
12 HR 4.78 INCHES ENDING AT 27/0251 UTC.
24 HR 5.64 INCHES ENDING AT 27/1151 UTC.

ROTA INTERNATIONAL AIRPORT (SAWRS)
ALTIMETER 29.32 INCHES OF MERCURY AT 27/2040 UTC.

ROTA COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS (CNMI)...

1 HR 1.13 INCHES ENDING AT 27/1351 UTC.
3 HR 2.68 INCHES ENDING AT 27/1351 UTC.
6 HR 4.61 INCHES ENDING AT 27/1451 UTC.
12 HR 7.75 INCHES ENDING AT 27/1851 UTC.
24 HR 13.50 INCHES ENDING AT 27/2151 UTC.
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OTHER COMMENTS. NONE AT THIS TIME.

AGRlHAN CNMI.+.BOTH HOUSES DESTROYED ...NO INJURIES.

PAGAN CNMI ...THE ONE AND ONLY HOUSE DESTROYED ...ONE MINOR INJURY.

SAIPAN CNMI ...TYPHOON WARNING ISSUED. LOTS OF TREE PRUNING AND
MANY POWER LINES DOWN DUE TO TREES AND LIMBS. SOME WOOD AND
TIN ROOFS DAMAGED OR DESTROYED.

TINIAN CNMI ..•TYPHOON WARNING ISSUED. OTHER STORM EFFECTS
UNKNOWN AT THIS TIME.

ROTA CNMI ...TROPICAL STORM WARNING ISSUED. NO SIGNIFICANT
DAMAGE. SOME DAMAGES TO PORT FACILITIES.

GUAM ...TROPICAL STORM W~~NING AND FLASH FLOOD WARNINGS ISSUED.
EXTENSIVE FLOODING AND SEVERAL MUDSLIDES. 1 DROWNING FROM SURF
DURING STORM AND 5 DROWNINGS FROM RIP CURRENTS AFTER STORM HAD
PASSED. ONE DEATH DUE TO AUTO ACCIDENT ON COLLAPSED BRIDGE.

STORM EFFECTS'.

PAGAN AND AGRlHAN ...MINOR.

SAIPAN .•.MODERATE AND SHORT-LIVED.

TINIAN CNMI ...MINOR.

ROTA CNMI ...MINOR.

GUAM ...EXTENSlVE FLOODING WITH A RECORD 16.00 INCHES OF RAIN IN
24 HR.

FLOODING

AGRlHAN CNMI ...NOT REPORTED ...BUT LIKELY MODERATE.

PAGAN CNMI •.•NOT REPORTED ...BUT LIKELY MODERATE.

SAIPAN CNMI ...NONE REPORTED ...BUT LIKELY LIGHT.

TINIAN .•.NONE REPORTED...BUT LIKELY LIGHT.

ROTA CNMI ...NONE REPORTED ...BUT LIKELY LIGHT.

GUAM ...LIGHT

BEACH EROSION·..
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According to the Saffir-Simpson damage scale the potential property
damage and flooding from a stonn of Tingting's strength (category 1)
at landfall includes:

Tropical storm Tingting is forecast to strike the Northern Mariana
Islands as a typhoon at about 00:00 GMT on 28 June. Data supplied
by the US Navy and Air Force Joint Typhoon Warning Center suggest
that the point of landfall will be near 15.8 N, 146.0 E. Tlngting is
expected to bring 1-minute maximum sustained winds to the region of
around 120 kmlhr (74 mph). Wind gusts in the area may be
considerably higher.

Track and w1ndspeedof Tropical storm Tlngting
.,. Website: http://www.tropicaistormrisk.com
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Tropical storm Tingting
Frank Roberts and Mark Saunders
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Sponsored by

This alert is provided by Tropical Storm Risk (TSR) sponsored by
Benfield, Royal & SunAliiance, Crawford & Company and UCL
(University College London).

The information above is provided for guidance only and should not
be used to make life or death decisions or decisions relating to
property. Anyone in the region who is concerned for their personal
safety or property should contact their offICial national weather
agency or warning centre for advice.

There is also the potential for flooding further inland due to heavy
rain.

• Storm surge generally 1.2-1.5 metres (4-5 feet) above normal.
• No real damage to building structures.
• Damage primarily to unanchored mobile homes, shrubbery,

and trees.
• Some damage to poorly constructed signs.
• Some coastal road flooding and minor pier damage.
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