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1. Purpose. The purpose of this report is to document the flooding and related flood data of
the two successive rain flood events in western Washington that occurred during November 9-12
and 21-26, 1990 for the Nooksack, Skagit, and Snohomish River basins. Although high water and
flooding occurred in other basins, the scope of this report has been limited to the three river basins
stated above.

2. Introduction. This flood report is organized under four primary categories: meteorology,
hydrology, flood damages, and flood fighting. The meteorology portion covers the atmospheric
characteristics of the storm as it passed over the basin, while the hydrology, covers the characteris-
tics of the runoff across the basin and in the rivers. Meteorology and hydrology data were obtained
from the files of the Reservoir Control Center in Hydrology and Hydraulics Branch. The latest (at
the time this report is being written) preliminary estimates of peak stages and discharges were
obtained from the U. S. Geological Survey for this report. Damages caused by the flood are in the
Flood Damages section of this report. Economic data used in damage estimates are based upon
field observations taken by personnel from the Hydraulics and Economic & Social Evaluation
Sections of Engineering Division. Appendixes A through D contains the flood fighting reports.
Included are newspaper articles giving the local viewpoint on both flood events.

BASIN DESCRIPTIONS

3. General. The three river basins covered in this report are located in northwest Washington
State (plate 1). Together the Nooksack, Skagit, and Snohomish basins cover 90 percent of the
drainage area between Puget Sound and the Cascades, and between Seattle and British Columbia,
Canada. The headwaters of each of these basins originate high on the western slope of the Cascade
mountain range. Generally, these rivers fall steeply as they descend through the predominantly
forested Cascade mountains and then flatten out through the coastal lowlands before they empty
into Puget Sound. Flooding problems are most evident in the more developed coastal lowlands.

a. Nooksack Basin. The Nooksack River basin (plate 2) is located in the uppermost
northwest corner of the state and has a drainage area of 826 square miles, including 49 square
miles in Canada. The North Fork of the river (293 square miles) is the main tributary, and is joined
by the Middle Fork (102 square miles) to form the main stem river system. The main stem is then
joined by the South Fork (183 square miles) about 5 miles farther downstream at Deming. Below
Deming, the Nooksack meanders through 37 miles of coastal lowlands to Bellingham Bay. During
high flows floodwaters from the Nooksack cross a low divide near Everson and flow northward into
the Sumas River and then into Canada. The magnitude of these overflows has not been precisely
determined, but is believed to occur when the Nooksack river exceeds 20,000 to 25,000 cfs.
Aggredation of the river channel in this vicinity appears to be causing the overflow to occur at
lower flowrates year after year.

The flood plain of the Nooksack involves several small cities and towns, sections of two main
railway lines, a section of Interstate Highway 5, and numerous State, county, and local roadways,
as well as agricultural lands and rural residences. There are no flood control dams within the
basin, but there is a system of levees along the lower reaches of the river.
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b. Skagit Basin. The Skagit River basin (plate 3), located to the south of the Nooksack
basin, has a drainage area of 3,140 square miles. The northern end of the basin extends 28 miles
into Canada, and covers 400 square miles. The headwaters of the Skagit arise in the steep Cascade
mountains of Canada and flow west and south into the United States. The river continues to flow
through steep mountains for the next 40 miles where it passes through Ross, Diablo, and Gorge
Dams owned by Seattle City Light above the town of Newhalem and another 70 miles or so through
less precipitous mountain valleys before emerging in the vicinity of Sedro Woolley. The river then
meanders another 25 miles through the coastal lowlands to Skagit Bay. Before it reaches the bay,
the river crosses a broad outwash plain and divides into two principle distributary branches, the
north fork and the south fork, which are 7.3 miles and 8.1 miles long, respectively, and which
normally carry 40 percent and 60 percent of the flow, respectively.

The Skagit is joined by its largest tributary, the Sauk River (732 square miles), below Rockport.
A smaller tributary, the Baker River, flows into the Skagit near Concrete, about 10.7 miles below
the Sauk River. The Baker River flows through Upper and Lower Baker Dams owned by Puget
Sound Power and Light.

Several flood control projects provide flood protection in the Skagit basin. These include a system
of levees in the lower basin and flood control reservoirs in the upper basin. Both Ross Dam on the
Skagit, and Upper Baker on the Baker River, are operated on a formal basis for flood control and
provide a significant reduction to large and small floods. These dams control 38 percent of the
Skagit basin’s drainage area. The other 62 percent is uncontrolled by flood control reservoirs. The
renuaining hydroelectric and reregulatory dams situated on the Skagit and Baker rivers provide
incidental reduction of flood flows during smaller floods.

The flood plain of the Skagit River contains numerous medium to small size towns, many rural
residences, a high degree of agricultural development, sections of two railway lines, a section of
Interstate Highway S and Highway 20, several airfields, and various industries.

c. Snohomish Basin. The Snohomish River basin (plate 4) is located north and east
of Seattle with a drainage area of 1,978 square miles. The Snohomish River is formed near
Monroe, Washington by the confluence of its two major tributaries, the Skykomish River and the
Snoqualmie River. Both major tributaries have their origin in the western slopes of the Cascade
mountains and flow through narrow, heavily forested mountain valleys in the eastern portion of
the basin. In the final 19 miles of the Skykomish and final 35 miles of the Snoqualmie River, the
valleys widen and surrounding hills decrease in elevation. From the confluence of the Snoqualmie
and Skykomish rivers, the Snohomish meanders around 20 miles through a 1- to 3-mile-wide valley
with a very flat gradient, marshes, and tidal lowlands before it finally empties into Possession
Sound.

The Skykomish River is the largest tributary with a drainage area of 844 square miles, while the
Snoqualmie has a drainage area of 693 square miles.

Urban, suburban, and industrial developments adjacent to the cities in the basin extend into the
flood plain. The flood plain of these three rivers includes parts of ten small to medium size towns
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as well as parts of Everett. Other development in the flood plain includes agricultural land,
domestic dwellings, farm buildings, highways, utilities and railroads. Although several small water
supply and hydroelectric projects provide some incidental flood reduction no flood control reservoirs
are located in the Snohomish basin. A system of levees provides flood protection in the lower
basin.

METEOROLOGY
4. Antecedent Weather, November 9-12.

a. Rainfall. Precipitation amounts in western Washington during the month of October
wereas much as 200 percent of normal. Hence, ground conditions were primed to saturation in
advance of the actual rainfall which caused flooding during this November 1990 (Veterans Day)
flood event.

b. Snowpack. Another factor contributing to the runoff was the healthy early season
snowpack which was about 200 percent of normal. At the beginning of the event, the snowline was
about 2,000 feet mean sea level with an excess of 2 inches of water in the pack above 2,500 feet.
The pack was "prime” and ready to melt.

S. Synoptic Conditions, November 9-12. Although the antecedent conditions were favorable
for a flood event, two synoptic conditions working together were the primary cause of this flood.
These two conditions were the air mass characteristics and the jet stream.

a. Air Mass. During the period November 9 through 13, 1990, western Washington
was dominated by a warm, moist subtropical air mass whose source region was an area just north
of the Hawaiian Islands. This source region has over the years been dubbed the "Pineapple Express”
due to its propensity for sending very warm and very moist semitropical air to the mid-latitudes,
especially the Pacific Northwest. '

b. Jet Stream. During this entire period, the polar jet stream was vigorous, strong, and
extraordinarily persistent. The core of the jet was generally oriented southwest to northeast and
aimed at southern British Columbia and northern Washington. Maximum winds in the core of the
jet were always in excess of 100 knots and at times were in the 170-190 knot range.

6. Resulting Weather, November 9-12.

a. Precipitation. Heavy and intense rains fell in western Washington during the 3-day
period of November 8 through 10. Due to the strength and location of the core of the polar jet
stream and the resulting wind structure at lower levels, the rains were highly orographic in narure.
Heaviest rainfall centered in the Cascade Mountains from the Snoqualmie basin northward into
Canada. The rains tapered off quite dramatically in the southern Cascades with the White River
at Mud Mountain Dam receiving only about 2 inches during those 3 days. Rainfall amounts over
the 3-day period at principal precipitation stations in the Nooksack, Skagit, Stillaguamish, and
Snohomish watersheds are listed in table 1.
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Table 1 - Precipitation during 8-11 November 1990 (inches)

Precipitation Dates in November 1990
River Station 8 9 10 11 Total
Nooksack Glacier 0.8 >0.8 N/A N/A N/A
Sauk Darrington 09 42 12 01 58
Skagit Marblemount -09 61 25 01 9.6
Skagit Diablo 40 73 1.0 - 123
Stillaguamish Verlot 04 45 12 - 6.1
Skykomish Skykomish 11 67 17 01 96
Snoqualmie Snoqualmie Pass 14 68 16 05 103
Snoqualmie Snoqualmie Falls 03 40 05 00 438

Notes:

1. Precipitation amounts were obtained from U.S. Weather Service except for Verlot
which was measured from 3:00 p.m. on 8 November to 10:00 a.m. on 10 November
and Diablo which was measured from 8:00 a.m. to 8:00 a.m., daily, by Seattle City
Light.

2. In addition to the above amounts, Ross Dam in the Skagit basin, reported a 24-
hour rainfall amount of 9 inches, which is nearly a 100-year rainfall event according

to the Climatological Handbook, Columbia Basin States, Preciptation Vol 2.
.~~~ - ]

b. Snowmelt. Prior to the event, the freezing level was about 4,000 feet in westen
Washington but quickly jumped to 9,000-10,000 feet with the arrival of the "Pineapple Express.”
The freezing level stayed above 9,000 feet until November 13 and then dropped to about 3,000 feet
late on November 14. Warm air and rain falling on the snowpack melted an average of about
2 inches of water from the snowpack in the mountainous regions between about 2,500 feet and
5,500 feet. Runoff volume from snowpack was on the order of 10,000 acre-feet of water in each
of several western Cascade basins. So, snowmelt contributed significantly to the severity of the
flooding in the basins discussed in this report.

7. Antecedent Weather, November 21-26. One factor in the high runoff observed for this

Thanksgiving Day weekend flood event was the Veterans Day weekend flood in western
Washington 2 weeks earlier. There was still substantial standing water in many of the basins west
of the Cascades. Hence, ground conditions were prime for another flood event.

8. Synoptic Conditions, November 21-26. A persistent low pressure system in the Gulf of

Alaska generated a series of frontal systems that tracked across the Pacific Northwest during the
period from November 21 through 26, 1990. Normally there is a pool of heavy cold air that follows
these frontal systems and forces them over the Cascades and into the Rocky Mountains.

4
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Unfortunately, these frontal systems lacked sufficient cold air to drive them swiftly through the
region. As a result, the systems were slow moving and stalled in the Cascades, allowing the
orographic rains to continue much longer than normal.

9. Resulting Weather, November 21-26.

a. Precipitation. Copious amounts of rain fell in western Washington dring the 6-day
period of November 21 through 26. Most stations in the Cascades received at least 6 inches.
Precipitation amounts for the Nooksack, Skagit, Snohomish, and Stillaguamish River basins are
shown in table 2. The cumulative rainfall for this event was greater than the Veterans Day
weekend event, but the Veterans Day weekend event did have periods of much greater intensity.

Table 2 - Precipitation during 21-25 November (inches).

Precipitation Dates in November 1990
River Station 21 22 23 24 25 Total
Nooksack Glacier 09 35 44 21 01 110
Skagit Marblemount 1.0 25 10 22 03 6.0
Skagit Diablo 28 35 58 32 0.2 155
Sauk Darrington 14 19 33 41 06 113
Stillaguamish Verlot 1.2 22 23 29 10 96
Skykomish Skykomish 19 29 43 >33 N/A N/A
Snoqualmie Snoqualmie Pass 1.7 28 44 53 07 149
Snoqualmie Snoqualmie Falls 06 11 17 39 03 76

Note:

1. Precipitation amounts were obtained from U.S. Weather Service except for Verlot
which was obtained from the Corps flood monitoring record and Diablo which was
measured from 8:00 a.m. to 8:00 a.m., daily, by Seattle City Light.

b. Snowmelt. Although the snowpack had built back up after the November 8-10 flood,
‘the freezing level stayed quite low during the week of the event. Hence, although an average of
2 to 3 inches of water melted from the snowpack in the lower parts of the basins, the snowpack
above 4,000 feet actually increased during the flood event. So, snowmelt did not contribute
significantly to the severity of the Thanksgiving Day weekend flood in western Washington.

HYDROLOGY

10.  Hydrologic Data. Hydrologic data for the primary streamgages in the three basins is
summarized in table 3 for the Veterans Day weekend flood and in table 4 for the Thanksgiving Day
weekend flood. Included in these tables are the peak stage and flow, time of the peak, associated
return period, drainage area, distance from the mouth to the gage, duration of flooding, and the

5




m m.._m.(«.ﬁ Wew sdem YR WMH
"S3pN Aq pa1ddje e sanjeA g
‘parewnsy a
"aand Aouanbaiy a8eis uo paseg s
! ‘p40331 §O POOY MIN 4
"UOISIADE 01 1D3[qNS 218 BIEP [[V "SMN WOJJ sem ydIym 00SSS1Z1 10) 1dadx3 S9SN Aq papiroid e1ep 0661 o
— S — |
V/N Y/N €€ 4000°SS 6S'€Z 00Zi:11 98L 8 001e1ZZ1 Aepusay
L /sy st/et It 5000'0% ob'si WMH'TIT +8S 9°9¢ 00501221 Bupwag
FOeSHOON
IPEDOON
£5/¢8 0e/82 Ll 000TP1 09°9¢ 0001°11 €60'¢ LSt 00s00ZZ! UOWIIA N
TH/901 TE/82 1z 008'8¥1 oz'ov 00S1°01 LELT (8 2] 0006121 ANRIU0D
n3exs
whexs
v/29 62/5¢ S cooo.mm aoo.Nn 0061°01 viL'l LTl 00SssiTi ysiwoyous
8b/+9 Liml St 00Z'101 SL1Z 000Z°01 LES'1 0z 00805121 J0Juop
ysiwoyousg
61/8¢ 8S/vS ot 00£°TS Tv6s 00Z101 €09 0'te 0006¥ 121 uonewe)
awpenbous
12/L¢ 61/5t 414 00898 I'te 0020%01 SES o'ty oosPelzt Jeg piod
ystwoykns
PRBOoUS
sy/say y/y ek S 139) Inoy:dp S 2w
‘HOVWVA ADYWNVA asenbs NOLLVDO1
YIN/OU3Z HOIVN ‘aoyad ‘MO EDLAKY ‘vauy THRN WVIULS
A9V SHH /o432 NYNLIY Avid Avid ‘LN3AZ NIvyad Y3IAN , a1sosn Nisvea

0661 Y4dWHAON ZI-8 ‘004 AVA SNVYILLIA

SNISVH NOLONIHSVM LSAMHLYON 404 VLIVAd JIDOTOUAAH - € T19VL




¥ 19V.L

'$)2 000981 sem anjea 30D >

‘parewnsy

“aaInd Aouanbaz) a8els uo pasey s

"PI0I3L JO POOY MIN 4

"UOISIABL 01 19IQNS 218 BIRP [IV 'SMN WOL) SEM YJIUM 00SSSIZ1 40) 1dadx2 §OSN Aq Papirosd B1Bp 0661

V/N V/N St 000°6¥ 8e'cT 0090°+2 984 8's 00lElZTI Aepuwiag
0 /82 siset 9 2000'S€ 65°¢1 005042 +8S 99¢ 00501ZTH Sunwag
PENJOON
YPEDIOON
¥s/ezL 0€/8C o¥ 000°SSI ob'LE 00Z1°S2 £60'¢ L'sl 00500271 UOWIA 1IN
6£/89 z€/82 114 000°9b1 68'6€ T oouBIKT LEL'T I'vs 000$6121 Auxu0)
wsexs
whexs
05/501 6T/5T ., 08 51000591 | X7 % 0011°sT pLLL x4 00sssiet Ysiwoyoug
95/001 LI/bT s08 51005 °SEL ¥'sT 0090°SZ LES'L »0T 0080s121 J0JUON
ysiwoyous
1€/L8 85/¥S 0S J00L'eL 1909 0000°$Z €09 0t 0006%121 uonewe)
auenboug
92/8¢ 61/51 €€ 1009°101 6¥TT 00L0'+Z SES o'th OSSPEIZI Jeg piod
Ysiwonkns
Ysymoyous
sy /sy y/y s1eak s 199 anoyidp 1w bs safiut
JDVAVA FOVIVA NOLLYOO1
YN/043z YOIV ‘aonyad MO14 JOVILS vagv IIN Wv3auls
ABY SHH /043zZ NYnLfy Avad Avad ‘LNIAZ NIvia YA . a1sosn Nisvd

0661 YHEWIAON 9Z-1Z ‘00T AVA DNIAIDOSINVHL

SNISVE NOLONIHSVM LSIMHLYON Y04 V1vd JIDOTOHAAH - ¥ T19VL




C A TdVL WeW 121em YBIH WMH
Zjo 1 93ed ‘$)3 000'98 1 Sem anjea 3OO 2
‘aand L>uanbas) a8ers uo paseq s
‘parepdn 3q 03 spasu aaInd L>uanbasg -anjeA sy} Jo UlELIIdUA N
‘parewnsd 3
"PI033) JO POOY MIN I
‘UolistAll 0] .uo_.n:m St 21ep [V "SMN WoJl) sem yoiym 00SSsITI 10} 1dadxad SO8N .Aa _vuvfc.a BIEP 0661
gt 00565 8865 TE/LT/T 0S J001‘eL 19°09 0000°ST 0006+1Z1 uonewe)
44 000'19 8461 6S/€T/11 09 JO0E'vL orie WMH:YZ 00StH1Z1 antenbous
ST 008's1 LA z€/92/2 8 000°Tt S0l 0060:+T 000ZP1T! sjld’bus aN
nool 000°6% L8l 6S/€2/11L n€Z 001°0E L6'¥1 00S1°pT 00EIPIZI JauueL 4'W
awjenbous
6 095'6 SI'EtL 65/51/2¢ 9t oozt 911 0080°¥Z 00S8¥1Z1 uonewe)
oL
n08 ote's L LT9 98/€2/11 n001 JOFs's ¥E'9 00EL*HT 00SS¥1Z1 Ao ned
SuiBey
8 oov's LE'9 69/5 /1 S ozi'e 0090°01 000SE1ZT leg proo
Peqlem
ST 00¥06 8€° 1T 08/92/21 €€ ,009'101 62T 00£0°¥T 00SYFELTI leg prop
ysiwonkns
seoyous
s1eah sp 133) 2K/Kp funi s1eak 1] 133} noy‘Ap NOLLYDOT
‘aomidd ‘MO ‘40V1S aoois ‘aorydd ‘MOT1d 39VILS LNAAT NVIULS
NUNLIy qvad Nvad quoo3y NYUNLIY Nvid Avad 06. AON ,arsosn Nisvd

SA0O0Td 0661 YIGWIAON 40 NOSIIVAWNOD TVOIMOISIH

SNISVHd NOLONIHSVM LSAMHLYON 404 VLVA JIDOTOYAAH - S T19V.L




S 314Vl

MEW 1318M YSIH WMH

Z jo 7 38ed ‘Z€61 Ul $J2 0OE'6F 101 1) §°'91 (6061 Ul ) 8791 ‘8061 UI 1} OZ :3pNJOUl PI0dA JO pouad ay) apINNO SAWINX] X
"§L61 UL $J2 000'SL T PUB 0661 Ut S)2 00S'SEL 219M $anjea SOSN YL "$INIEA 300 2
‘aand Aouanbayy agems uo paseg s
‘parepdn aq 01 spaau aaInd Aduanbasg -INjeA SIYI JO UELIDUA N
‘pRRwINs 3
"PI0323 JO POOY MIN I
“uDISMA2 0 153NS St BIEP IV "SMN WO3) SEM yDIM 00SSSIZ1 J0) 1930%3 SDSN 49 popuod e1ep 0661 »
ST 00L4ZS 612 SL/E /T €€ 4000'sS 65'€T 00Zi11 ooigizel JHepusag
8l x00Z'EY Lst 1$/01/20 1 000'0% ov's1 0060°11 00s01zZ1 Suiwag
PENOON
o WERON
it 000'¥¥§ S8'9¢ 1s/11/2 or ,000°sS1 ov'LE 00Z1°ST 0050022 UounA IN
Y4 000'bS1 gop 6v/L2/11 14 008'8¥{ oz'ov 00510t 000v6121 N2w0)
ngexs
nEEl 00986 ¥zl 08/9Z/2\ n09 00¥'z8 €691 0E814T 00568121 ynes
ynes
L
or 000'9€t [AR > 1s/01/2 08 25000591 EEEE 0011'S2Z 00sssizl ysiwoyous
$5¢ 5000'1¥1 67T SL/YO/TL o8 21000981 W'sT 0090°SZ 0080SIZ1 0JuoW
ysoyous
steal P 19} /Ap/uw ek P ) anoyiAp NOLLVDOT
‘aomnad ‘motd ‘ADVLS aootd ‘00N3d ‘Mo IDVIS ‘LN3AY NvIuls
NuNLI Nvad Avid ayooay NYNLIY Nvad Nvad 06, AON a1 sosn Nisve

SA0OTd 0661 YIAWIAON 40 NOSRIVAWOD TVOROLSIH
SNISVE NOLONIHSYVM 1SAMHLYON 404 V1va DIDOTOHAAH - S H14VL




zero and major damage levels. In table 5 maximum peak discharges and their associated return
periods for November 1990 are compared with peak flows and return periods for record floods of
the past. All streamgages included in this report are operated by the United States Geological
Survey (USGS) except for station 12155500 which is maintained by the National Weather Service.
The data presented in table 3 and 4 were originally collected by the Corps during the November
flood events and updated based on the latest available data from the USGS. The data presented
in these tables have not yet been officially published by the USGS and are therefore subject to
change. Any revisions in the data are not expected to be significant.

11. Nooksack, November 9-12. A flood watch was issued on Thursday, November 8, 1990 for
the Nooksack and Skagit River basins. It indicated that the rivers could reach flood stage by late
Friday but flooding was not necessarily imminent. A storm in the Pacific. was expected to move
slowly across British Columbia and northern Washington. By 9:15 a.m. on Friday, November 9,
1990, with over 4 inches of rain already fallen in some northern portions of western Washington,
a flood warning for the Nooksack, Skagit, Snoqualmie, and Skykomish River basins was issued.
In a 48-hour period beginning on November 8 and ending on November 10 over 6 inches of rain
fell at the Darrington gage and over 9 inches fell at the Marblemount gage. The Glacier Station
raingage malfunctioned on November 9 and did not provide readings for the rest of the storm.

a. South Fork. The South Fork of the Nooksack responded very quickly to the intense
rainfall with the gage near Wickersham going from a flow of 1,960 cubic feet per second (cfs) at
2:00 a.m. to a peak flow of 19,800 cfs, by 6:00 p.m. on November 9. The flow near Wickersham
receded steadily back to 15,000 cfs and then regained some discharge to have a flatter secondary
peak of 16,800 cfs at 11:00 a.m. on November 10. It receded rather steadily from then on and was
back down to a flow of 2,300 cfs by noon on November 12. More rain fell during November 12
which brought the flow back up to 10,700 cfs at 8:00 a.m. on the thirteenth and then quickly
receded.

The peak flow near Wickersham of 19,800 cfs had a return period of 30-years and was a new
record for the period of observation, 1933-1990. The old record was 19,300 cfs on November 3,
1955. It is interesting to note that both record peaks occurred in early November.

b. North Fork. On the North Fork at Glacier the discharge went from 880 cfs at 2:00
a.m. up to 8,890 cfs by 7:30 p.m. on November 9. After receding to 8,320 cfs, the flow at Glacier
rebounded to a peak flow of 9,100 cfs at 9:30 a.m. on November 10. The corresponding return
period for this flow is 12 years. The flow at Glacier receded rather slowly with the flow still above
6,500 cfs by 12:00 Midnight on the tenth. After receding to 2,520 cfs by 4:30 p.m. on
November 12 the discharge went back up to 6,700 cfs by 7:00 a.m. on November 13 due to the
latent shot of rain on November 12.

c. Deming. At 10:00 p.m. on November 9 the Nooksack River at Deming reached the
zero damage flood stage of 12 feet and was still climbing by about % foot per hour. By 8:00 p.m.
the stage stabilized at about 14.7 feet until about 8:00 a.m. on November 10 when it began to rise
toward 15 feet. The river stage was at or slightly above the major damage flood stage of 15 feet
from 10:00 a.m. until about 2:00 p.m. on November 10 and was above flood stage of 12 feet for
about 48 hours. The peak stage at Deming was 15.4 feet with an estimated discharge of 40,000
cfs and an estimated return period of 11 years. The river receded steadily except for a 12-hour rise
to just above 12 feet during the first half of the thirteenth.
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d. Ferndale. At the Ferndale gage the peak stage of 23.59 feet which was reached at
12:00 noon on November 11. This corresponds to a discharge of 55,000 cfs with a return period
of 33 years which would indicate a new flood of record for the period 1966-1991. The stage
recorder malfunctioned during this event so the stage readings are not available between2:00 p.m.
on November 10 and 11:00 a.m. on November 11. Problems with aggredation and tides in this
reach of the river cast some measure of uncertainty on the stage/discharge relationship at the
Ferndale gage. Previous investigations have indicated no significant tidal effects at the Ferndale
gage. For this event the high tide occurred around the same time the Ferndale gage peaked which
‘may indicate some interaction between the two. _

e. Overflow into the Sumas. Just south of Everson, river mile 23.8, a portion of the
flow in the Nooksack river overflows into the Sumas basin. Large amounts of water flowed into
the communities of Everson, Nooksack, and Sumas and caused severe flooding during the Veterans
Day weekend. Water was first observed crossing into the Sumas basin at 3:00 p.m. November 9.
The flow at Deming was 31,200 cfs at 3:00 pm. Discharge travel time from Deming to Everson is
between 6 to 7 hours, so a fair estimate of the discharge at Everson when overflow occurred would
be about 20,000 cfs--the flow rate at Deming 6 to 7 hours earlier.

12.  Skagit, November 9-12. Rain began in the Skagit basin in the early afternoon of
November 8 and continued to fall through November 10. It became apparent early November 9
that a flood was imminent as river discharges throughout the basin began rising significantly.

a. Concrete. The Skagit River at the Concrete gage went above the zero damage stage
of 28 feet (62,500 cfs) at 1:00 p.m. and continued above the major damage stage of 32 feet (90,000
cfs) by 6:00 p.m. on Friday, November 9. At 1:00 p.m. on November 10 the river crested at 40.20
feet which corresponds to a peak discharge of 148,800 cfs and a return interval of 21 years. The
river stage at Concrete remained above major damage for 42 hours and above zero damage for 106
hours.

b. Mount Vernon. The Skagit River at the Mount Vernon gage exceeded the zero
damage stage of 28 feet (68,000 cfs) early November 10 at 3:00 a.m. and the major damage stage
of 30 feet (80,200 cfs) by noon. By 8:00 p.m. on the tenth the river rose to a stage of 34 feet,
112,000 cfs. And by 10:00 a.m. on Sunday, November 11, the flood peaked at Mount Vernon with
a crest stage of 36.60 feet, a peak flow of 142,000 cfs, and a return interval of 17 years. Time
above zero and major damage was 83 and 53 hours, respectively.

c. Flood Control Regulation. Flood control regulation by the U.S. Army Corps of
Engineers (the Corps) of the Skagit and Baker River projects prevented major flood damages in the
lower Skagit River valley and Mount Vernon areas. Seattle City Light (Ross Dam on the Skagit
River) and Puget Sound Power and Light (Upper Baker Dam on the Baker River) effectively
responded to the Corps’ flood control regulation operations. Flood control regulation of the
projects was initiated by the Corps at 11:00 a.m. Friday November 9 and did not end until the first
week of December. Water levels at both projects were well below their flood control pool
elevations at the onset of the flood and filled to within about a half a foot of full pool during the
event, using 112,000 acre-feet (AF) at Ross and 82,000 AF at Upper Baker.
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d. Effects of Flood Control Regulation. Flood control regulation of Ross and Upper
Baker reduced flood levels by an estimated 3 feet at the Mount Vernon gage. On Saturday,

November 10 the peak inflow to Ross was about 46,000 cfs at 12:00 p.m. At Upper Baker the peak
inflow was about 33,000 cfs at 10:00 a.m. the same day. Releases from both projects were limited
to 5,000 cfs or less until it was certain that Skagit River inflows and discharges were receding. By
6:00 p.m. on November 10 the local inflows below Ross were receding. In order to reduce the rate
of rise of the Ross pool elevation the outflow from the project was increased to maintain a
discharge of 21,000 cfs at the Newhalem gage. At 9:00 p.m. November 10 the Ross pool elevation
was at 1,599.38 feet and had an inflow of about 40,000 cfs. Early on November 11 discharges up
to 11,000 cfs were released based on the spillway gate regulation schedule (SGRS) to prevent
overtopping the Dam. No surcharge storage was induced, however, because the flood began to
receed and to make it possible to increase discharges beyond those dictated by the SGRS.
Maximum discharge from Ross was about 24,000 cfs on November 12,

e. Reservoir Storage Evacuation. Evacuation of stored floodwater at both projects
proceeded as rapidly as possible based on downstream recession rates and various downstream flow
restrictions. Several homes near Rockport were flooded during the period of highest flows. To
prevent any more damage to these homes Ross outflows were regulated to maintain the stage at
Rockport to at least 1 foot below the peak stage already experienced. In addition, water levels
above a certain stage at Newhalem were causing minor flooding of Highway 20. To prevent
damage and to avoid closing the highway, releases from Ross were limited accordingly. Also of
concern was the problem of boils and seepage behind the levees in the lower valley when the river
stage at the Mount Vernon gage is above 34 feet. To help minimize this problem appropriate
outflows from the projects were made to bring the river below 34 feet at Mount Vernon as
expeditiously as possible.

13.  Spohomish, November 9-12. A flood warning was issued for the Skykomish and Snohomish
River basins at 7:00 a.m. Friday November 9. One was issued for the Snoqualmie River basin by
9:00 a.m. the same day.

a. Skykomish River. The Skykomish River at Gold Bar was already rising over a foot
an hour and reached zero damage flood stage of 15 feet by 9:30 a.m. The river passed the major
damage elevation of 19 feet at Gold Bar by 3:00 p.m. and peaked at 21.1 feet at 7:00 a.m. on
November 10. The peak discharge for this event was 86,800 cfs with a corresponding return
interval of 20 years.

14.  Middle Fork and North Fork Snoqualmie. Both the Middle Fork Snoqualmie and the North

Fork Snoqualmie contributed peak flows having 5-year return intervals. The Middle Fork near
Tanner peaked at 21,000 cfs at 11:00 p.m. November 9. The North Fork near Snoqualmie Falls had
a peak flow of 10,300 at the same time, 11:00 p.m., November 9. On the South Fork near Garcia
the river hit a peak discharge of 6,240 cfs at 10:00 p.m. and then crested downstream at Edgewick
2 hours later with a peak flow of 8,320 cfs.

a. Snogualmie River near Snoqualmie. The Snoqualmie River near Snoqualmie crested

at 4:00 a.m. on November 10 with a maximum discharge of 49,100 cfs, which is equivalent to an
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8-year event. And at 10:00 p.m. on November 9 the peak discharge on the Raging River near Fall
City went up to 3,900 cfs.

b. Tolt River. The flow on the Tolt River near Camation gage is affected by storage
at the Tolt reservoir on the South Fork. The South Fork Tolt River above Tolt reservoir peaked at
10:00 a.m. November 9 with a flow of 1,390 cfs. At 7:00 a.m. November 8, before the outset of
the flood, the Tolt Reservoir elevation was 1,752.26 feet and at 7:00 a.m. on the ninth the pool
elevation was 1,754.85 feet. By 7:00 a.m. November 10 the water surface was at 1,762.24 feet and
continued to rise and reached its maximum during the Thanksgiving Day weekend flood. The full
pool overflow elevation is 1,762.00 feet. So, from early on the tenth the reservoir began spilling.
Although the reservoir did not provide controlled regulation of the event it did keep the peak flow
below the dam to only 614 cfs (4:00 a.m. on November 11). Some attenuation of flow did occur
as it passed through the reservoir. The North Fork Tolt is not regulated and attained a peak flow
of 6,640 cfs on November 9 at 1:00 p.m. Discharge on the main stem of the Tolt River near
Carnation reached 7,100 cfs which is about a 4-year regulated event.

c. Snoqualmie River near Carnation. The Snoqualmie River near Carnation went above
the zero damage stage of 54 feet around 7:00 p.m. November 9, above major damage flood stage
of 58 feet by 4:00 a.m. November 10, and peaked at a stage of 21.1 feet at 12:00 noon on the
tenth. The associated peak flow was 52,300 cfs with a return period of 10 years.

d. Snohomish River. The Snohomish River is affected by runoff from its two main
tributaries, the Snohomish and the Skykomish Rivers. The timing of the peak flows from these two
main tributaries can greatly affect the magnitude of the peak flow experienced on the Snohomish.
During this event the peak flow from the Skykomish reached the Snohomish River 9 to 10 hours
ahead of the peak flow from the Snoqualmie River, thereby reducing the combined impact of flows
from these two rivers. The Snohomish River at Monroe experienced a maximum stage of 21.75 feet
with a corresponding peak discharge of 101,200 cfs and a return interval of 15 years. The river was
above zero damage stage of 14 feet for 64 hours beginning at 3:00 p.m. on the ninth, and was
above major damage stage of 17 feet for 48 hours beginning at 9:00 p.m. on the tenth. All three
rivers receded steadily after peaking and were well below flood stage by midnight November 12.

15. Nooksack, November 21-26. Before all the water from the Veterans Day weekend flood had
finished draining from each of the western Washington river basins another weather system came
storming into the region in time for the Thanksgiving Day weekend. The northernmost basins such
as the Nooksack and Skagit did not receive as much rain during this second event but still
experienced significant flooding. Both basins were still well saturated from the last flood. The first
flood warning came at about noon on November 21. At 6:00 a.m. that morning precipitation at
the Darrington gage began to accumulate at about 0.1 inch per hour and continued until 6:00 p.m.
on the 22nd.

a. South Fork Nooksack. The South Fork of the Nooksack took exception from the rest

of the basin. The flow near Wickersham was greater for this event than for the November 9-12
event. The peak flow was 22,400 cfs and established, yet again, a new flood of record. The
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associated return period was 60 years. The frequency curve used here is out of date and may
change if updated using all the data now available.

b. North Fork Nooksack. The peak discharge on the North Fork at Glacier was 7,490
cfs with a corresponding return period of 5 years. Flow on the North Fork increased more slowly
than it did during the November 9-12 event and had a broad peak which lingered above 6,500 cfs
for 17 hours. After the peak was reached the flow receded steadily.

c Deming. The discharge on the Nooksack River at Deming began to respond to
accumulating precipitation at about 6:00 a.m. on November 22 and then climbed to a stage of 11.3
feet 24 hours later. After a short recession to a stage of 10 feet at 2:00 p.m. the flow rebounded
and rose to a peak stage of 14.59 feet at 5:00 a.m. on November 24. The estimated peak flow of
35,000 cfs had a return interval of S years. After peaking nearly a half a foot below major damage
the flow receded steadily to below zero damage flood stage by 11:00 p.m. November 24. The river
was above zero damage flood stage of 12 feet for 28 hours.

d. Ferndale. The gage at Ferndale on the Nooksack River was out from November 14-
25. The peak stage of 22.38 feet which occurred the moming of 24 November was obtained from
the high water mark. The peak discharge was 49,000 cfs with a 15-year return interval. Agian, this
gage has some uncertainty associated with it as discussed earlier in paragraph 11.d.

16.  Skagit, November 21-26. Rain began to accumulate the morning of November 21 and
continued at the rate of about 0.1 to 0.2 inch per hour until noon on November 22. Only 0.3 inch
was recorded at Marblemount during the next 24 hours. But then accumulations of 0.1 to 0.3 inch
per hour were recorded for the next 24 hours. In the Skagit basin total precipitation accumulations
were less for this event than for the November 9-12 event and hourly accumulations were generally
less intense. The ground was still well saturated and portions of the basin still had standing water
from the November 9-12 flood.

a. Concrete. The discharge at the Concrete gage responded to the rainfall and began
to rise early on November 22. The river worked its way to just above zero damage flood stage by
4:00 a.m. on the 23rd. It leveled off at 28.4 feet and then receded to just below 28.0 feet before
rising steadily to a peak stage of 39.89 feet by 6:00 p.m. November 24. The discharge receded
steadily after the peak.

b. Mount Vernon. The Skagit River at the Mount Vernon gage began to rise by 7:00
a.m. November 22 and rose past zero damage flood level by 6:00 p.m. the next day. It crossed the
major damage flood stage about 24 hours later and peaked at 37.40 feet to establish a new flood
of record on November 25 at noon for the period of record 1940-1991. A steady recession brought
the flow below major damage by 11:00 a.m. and below zero damage by 5:00 p.m. on November
26.

c. Flood Control Regulation. Ross and Upper Baker multipurpose reservoirs were again
effectively used in diminishing the impact of flooding for this event. Flood control regulation by

the Corps for the Veterans Day weekend flood was not totally complete when forecasts for the
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Thanksgiving Day weekend event were beginning to come in. Flood control regulation by the
Corps continued from one event right into the next. Upper Baker was drafted to elevation 707.5
feet (below normal winter flood control pool of 707.9 feet) and Ross was drafted to 1,592.0 feet
(normal winter flood control pool) by midday November 22 in anticipation of the forecast flood.
Storage of flood waters began to slowly fill both projects late on November 22. As inflows rose and
regulated discharges were reduced the rate of storage accelerated. Ross reached a maximum
elevation of 1,600.4 feet before evacuation began around 7:00 a.m. on November 26. It was just
2.1 feet below normal full pool and used 80 percent of its flood control storage. Upper Baker filled
to within 3.3 feet of normal full pool to elevation 720.7 feet before evacuation began at 9:00 a.m.
November 27. Upper Baker filled 79 percent of the allotted flood control storage.

The regulated discharge from Ross was reduced to minimum powerhouse discharge of 5,000 cfs at
1:00 p.m. November 22 and held at or below that rate through November 10. At Upper Baker the
discharge was reduced to 5,000 cfs at 11:00 p.m. November 22 and held at that rate until the
moming of November 27. Neither project required the use of their respective Spillway Gate
Regulation Schedules. Evacuation of stored floodwater at both projects proceeded as rapidly as
possible based on downstream recession rates. Several other flow restrictions limited discharge
rates as discussed in paragraph 12.e.

d. Effects of Flood Control Regulation. The maximum inflow into Ross reservoir was

- calculated to be 36,000 cfs. The peak flow into Upper Baker was calculated to be 28,000 cfs. The

regulated peaks of 146,000 cfs and 152,000 cfs at Concrete and Mount Vernon respectively would

have been 182,000 cfs and 180,000 cfs if left unregulated (as estimated by the National Weather

Service River Forecast Center’s Skagit Basin Model). This represents a theoretical reduction in stage
of 3.5 feet at Concrete and 4.5 feet at Mount Vernon.

17.  Snohomish, November 21-26. The first flood warning bulletin for the Thanksgiving Day
flood was issued 12:15 p.m. Wednesday November 21 and included the Skykomish and Snoqualmie
Rivers. Four tenths of an inch of rain had already been measured at the Snoqualmie rain gage
since 6:00 a.m. that morning. It was to become more intense for the next 24 hours, slacken off a
bit, and then early on the 23rd beginning at 5:00 a.m. become much more intense with 9 inches
of rain falling in the next 34-hour period. Reflecting the precipitation pattern, streamflows in the
Snohomish, Snoqualmie and Skykomish basins experienced an early peak, a slight turn down, and
then a renewed rise to a record peak flow before receding steadily.

a. Skykomish. Beginning early on November 22 the Skykomish River at Gold Bar rose
very sharply in its characteristic way. The rate of rise decreased and the river had a preliminarily
peak of 14.4 feet before receding to 13.2 feet. A second major rise began a little after noon on
November 23 and didn't stop until the stage reached 22.49 feet at 7:00 a.m. November 24. The
peak discharge of 101,600 cfs was a flood of record for the periosd 1928-1991, and was rated as
a 33-year event. The stage was above major damage from 11:00 p.m. November 23 until 1:00 a.m.
November 25 and above zero damage from 8:00 p.m. November 23 until 9:00 a.m. on November
25.
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b. North, Middle, and South Forks Snoqualmie. The Middle Fork Snoqualmie River
Near Tanner experienced a peak flow of 30,100 cfs at 3:15 p.m. November 24 which fell just below
the period of record maximum flow of 30,200 cfs from 1977. The return period is 20 years. The
North Fork Snoqualmie River Near Snoqualmie Falls reached its peak discharge of 12,000 cfs by
9:00 a.m. November 24 which fell somewhat short of the record flow of 15,800 cfs. The
corresponding return period on the North Fork was 8 years. The South Fork Near Garcia reached
8,000 cfs at 2:15 a.m. November 24 equating to a S50-year event. Downstream at Edgewick it
reached a peak discharge of 9,750 cfs at 6:15 a.m. November 24. The Snoqualmie River Near
Snoqualmie gage malfunctioned before the peak. The maximum recorded stage was 19.33 feet for
47,925 cfs but the river may have reached 21.1 feet as indicated by a high water mark.

c. Raging River. The Raging River set yet another flood flow record with a discharge
5,540 cfs. The Raging River has had four floods of record since 1980. Prior to that year the flood
of record was 3,430 cfs and had stood since 1951. Since 1976 there have been eight peak flood
flows in excess of 3,300 cfs. The issue paper entitled "Forestry Practices and Flood Levels” put out
by King County Surface Water Management Division suggests that runoff characteristics in the basin
may have been changing in the past two decades. It is also possible that parts of western
Washington have been experiencing a trend toward heavier rainfall (i.e. wetter) conditions during
that same time period.

d. Tolt River. Around 2:00 a.m. November 24 the South Fork Tolt River Near Index
had a peak discharge of 1,180 cfs. The elevation on Tolt Reservoir crested at 1,765.98 feet on the
24th at 4:00 p.m. and had a corresponding estimated discharge of 3,400 cfs. Downstream of the
reservoir the South Fork Tolt River Near Carnation reached a discharge of 5,380 cfs at 6:30 p.m.
on November 24. On the North Fork Tolt River Near Carnation the discharge reached a maximum
flow of 7,330 cfs by 9:00 a.m. on November 24. The main stem of the Tolt River near Carnation
had a peak "regulated” discharge of 11,200 cfs with a corresponding return period of 14 years.

e. Carnation. The Snoqualmie River Near Carnation gage went from 48 feet at 6:00
a.m. to zero damage stage of 54 feet by midnight on November 22. It leveled off at S5 feet for 10
hours between noon and 10:00 p.m. on the 23rd and then rose above major damage level of 54 feet
by 10:00 a.m. on the 24th and on to a peak stage of 60.61 feet by midnight on the 24th. The stage
receded steadily back down to major damage by 9:00 p.m. on the 25th and down past zero damage
by 3:00 p.m. on the 26th. The peak discharge was 73,100 cfs and had a return period of 50 years.

f. Monroe. The Snohomish River responded in kind to all the high inflows upstream.
At the gage near Monroe the river began to rise early on November 22 and was up to zero damage
elevation by 9:00 p.m. that evening. During most of the 23rd the stages lingered just above 15 feet.
Late on the 23rd the discharge began to increase and continued to rise until 6:00 a.m. November
25 when it reached a peak stage of 25.42 feet (with an 80-year recurrence interval) and had a peak
discharge estimated at 135,500 cfs. The stage was above major damage elevation 17 feet from
3:00 a.m. November 24 until 1:00 p.m. on November 26. It receded below zero damage by 1:00
a.m. November 27.
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g Snohomish. The Snohomish River gage near Snohomish followed a similar pattern

set at the Monroe gage but lagged behind it by about 4 hours. The Snohomish gage went past zero
damage by 1:00 a.m. on the 23rd and past major damage by 7:00 a.m. on the 24th. The peak stage
of 33.33 feet occurred at 11:00 a.m. on November 25. The estimated discharge and return period
were 165,000 cfs and 80 years respectively. The stage fell below major damage by 8:00 a.m. on
the 26th and was below zero damage by late afternoon on November 27.

FLOOD DAMAGES

18. General. Total flood damages from the November 9-12 and 21-26, 1990 flood events for
the Nooksack, Skagit, and Snohomish basins have been estimated to be about $80 million. The
Forest Service has also reported damages in the Mt. Baker-Snoqualmie National Forest to be an
additional $20 million. In addition to damages in the United States, Canada has estimated damages
of $1.5 million, caused by flooding from the Nooksack River. Estimates of flood damages were
obtained from various Federal agencies including FEMA, Soil Conservation Service, Agricultural
Stabilization Service, Small Business Administration, National Flood Insurance Program, U.S. Forest
Service, and the Corps of Engineers. Information was also obtained from county and city
representatives, the Red Cross, newpapers, as well as field investigations during and after the flood
events. Damage categories for this analysis are described below:

a. Public Facilities. Public damages include inundation losses to state, county and city
roads and bridges, schools, public facilities, local parks and utilities.

b. Flood Protective Works. Includes estimated costs to repair levees and erosion to
streambanks.
c. Agriculture. Damages include crop loss, replanting costs, sediment & debris removal,

erosion, and physical damage to machinery & structures.
d. Residential. Includes damage to residential structures, contents and grounds.

e. Emergency Aid. This category includes temporary shelter, evacuations, flood
fighting costs.

f. Other. Represents miscellaneous damages including traffic delays, and damage to
commercial property (physical damages and business losses) and automobiles.

19, Nooksack River Basin. On the Nooksack River, the 9-12 November flood was estimated to
be a 11-year event at Deming, while the 21-26 November flood had a recurrence interval of 6 years
at the same location. Between November 10-13 over 17,000 acre-feet of water flowed into Canada
from the Sumas basin. The TransCanada highway was flooded for about 26 hours. Canada has
reported damages caused by Nooksack overflow to Sumas Prairie of $1.5 million from damages to
infrastucture and private recidences. Within the United States, the city of Sumas has reported the
most significant damages estimated at $5.2 million. A detailed estimate of these damages is
available in Economics Section. The cities of Everson, Nooksack, and Marietta were also heavily
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impacted. A summary of damages follows. Note that damages listed under flood protective works

includes $2.9 million for levees and $4.7 million for stream bank erosion.

20.

21.

Category Damages
Public Facilides $3,000,000
Flood Protective Work 7,600,000

(COE $873,000). .
Agriculture 2,000,000
Residental 3,600,000
Emergency Aid 1,100,000
(COE $159,000)
Other 4,300,000
Total $21,600,000

Category Damages
Public Facilities $ 6,500,000
Flood Protective Works 7,500,000

(COE $4,400,000)
Agriculture 11,200,000
Residential 7,600,000
Emergency Aid 1,100,000
(COE $630,000)
Other 300,000
Total $37,200,000

Skagit River Basin. The November 9-12 flood was estimated to be a 17-year event at Mount
Vermnon. The recurrence interval of the November 21-26 event was 40 years at the same location.
The area hardest hit by flood waters was Fir Island where a major levee failed during the first
event. The failure inundated 8,000 acres of agricultural land and destroyed 50 residential and farm
structures. Damages in this area alone are estimated to be at least $7,000,000. Other cities within
the basin reporting significant damage included Mount Vernon, Sedro-Woolley, Burlington,
Hamilton, Concrete, and Lyman. The following table summarizes total damages.

Snohomish River Basin. Flood damages were estimated only for those losses incurred in the

Snohomish County portion of the Snohomish River Basin. Levee failures on Ebey Island and

18
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Marshland contributed significantly to damages. The first flood event on the Snohomish River was
estimated to be a 15-year event at Monroe, while the Thanksgiving Day weekend flood had a
recurrence interval of 80 years. The following table summarizes total damages.

Category Damages
Public Facilities $ 5,000,000
Flood Protective Works 5,200,0001/

(COE $337,000)
Agriculture 2,900,000
Residential 4,000,000
Emergency Aid 2,300,000
(COE $110,000)
Other $ 1,900,000
Total $21,300,000

1/ Preliminary estimate

22.  Damages Prevented by Operation of Flood Control Projects. The total damages prevented

by operation of flood control projects by Seattle District (Ross, Baker, Mud Mountain, Howard
Hanson, and Wynoochee) for both events totalled $477,300,000. Projects in the Skagit basin
include Ross and Baker. During the November 9-12 flood these projects prevented $169 million
in damages. For the 21-26 November event, flood control regulation prevented an additional $98
million in damages.

23.  Additional Reading and Information Sources. Information concerning the data and
documentation in this report can be obtained from the Department of the Army, Seattle District
Corps of Engineers, P.O. Box 3755, Seattle, WA 98124-2255. Other good sources of information
are:

Skagit River Valley, The Disaster Waiting to Happen, Larry J. Kunzler May 1991.

Flooding of West Sumas Prarie, November 9-12, 1990, Klohn Leonoff Consulting Engineers
for BC Environment, Water Management, 9 April 1991.
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APPENDIX A

Flood Fight Reports, 9-12 November Flood




CENFS-CO-FL

MEMORANDUM FOR CH, Emergency Man

SURJECT: Flood Fight Report,

1.
4.Za((2) (b)

2. The Nooksack
November 1990 as the river rose
Deming) after recorc rainfall,

This flood fight report is sub
of the NFS Supplement to ER S00-1-1,

River Flood Team
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mitted in accorcance with paragraph

waes mobilized

Z.46 feet above flood stage
record high temperatures’,

dated Z0 August 198S.

9 Movember  and worked thro
(12.0 feet at
and snow melt. The

river crested at 1S5.78 feet st 0930, § November 1920, and remained above
flood stagz for approximately kourse. The peal reading &t the Fernda'=z geg
was 15.6 feet at 1170 hre on 10 November 1963, The peal: discharge at Deming
reached cfes w-ich ra=bte historically (since 1908) ez repzrtec by the Whatco-
County Enginesr. A cornlets list of rive- gage reading is attached as

4
i

enclosure

Z. The €l
activities:

lowinrg

bells 3
COF-.,E‘
Elaire
Joyce Lh’mantrcut
Rorert ERrmsntrout
Melvin Jerkinz

Fausl Zobreon
Glen kato
Jach KEernnsdy

Wavne kut-h
Gretcher

Jer: Mozhier
Jarzz ELrinde
Eriz Winters

Timcthy Shaw
Eug=zne Brown
Douglas Wekter
David F
Mary Mitton
Elizabeth McCallen
Laurie Wilson

. Mitchell MacGregor

4-
Venrieth Fellows

Robert Newbill
Douglas Weber

Martineen-Sullivar

oo nrar
Sector Engineer
Crerialist
Caontract Specialist
Administrative Asst.
utEA1¢gEﬁCE Chief
Sunroc-t - Surplies
Sector FErmoineer
Techrica  Chiedf
Acczt. Sector Engineer
Sector Ergineer
Administretive Chief
Support - Suprlies
Acs Sector Engineer
Cperatiomes Cbﬁ@;

1 oo
#ftt.

Contre

-
.~ e

The following Corpe of Engineers employees were in related activities:

Branch
Branch
Branch

Eme-gency Mcmt.
Emergency Mamt.
Emergency Mgmt.

ach

I




S. The activities of the flood team included furnishing =sardbage and
geotechnical fabrici coordinating end directing sandbagging operations; “iring
and directing equipment and operatorse (for temporary ievee protections and +c¢
facilitate sandbagging operations); and providimg technical advise and

assistance. All flood team members performed excepticnally, with ocutstand:i.c
resvlts. Whatcom Courty, Diking District Nao. 1, a~d the rezidents of Maeriztiz
were also actively invelved in the flood fighting effo-t. Approdimstely
sandbags were placed county wide by velunteer sandbaggers whose numbers
e.ceeded individuals. -

6. The following is a brief summary of the major activities undertaler curicg
this flood fight in chreonologicsl order (more detciled information is provi
in Enclosure 2):

a. 9% November 1990: - . ,

1. The flood fight tezm was monilized on @ Nov 903 flood headcozrter:

were set up by 1402, A emergency w held with Whetcom County at the
Caounty Shop at 1430, Dean Fitzgers'd of Whatcom County Z0C formally asked ths
Corpe of Engineers for assistarce zt 1442, This informatior was relayed to

= Digstrict Office 5% 1447 ane the O was given to

Emergency Oper aticns at Lh=
mobilize all requirecd flood team members.

sehmaed theat thore wes no sandb:
. reported rurmning over Mainm St
ng trreastened and Washington

veraeon to asgist in protecting

2. Ingspecticn
beirig dere et the Fire
and Eve-son Foad. The
was flooding. SO0 sardb
businesses and private

-~

T The leves cve~tonned &
informed at 1645 so that they cou!l
equipmsnt removed.

¥ Schoo!. W-hetcom County ECC
ements to have school buseo

4. A eandhagzinn operition began in the tow. of Merietta at 21Go. #
reguest was mace for 1% sandbeges, the light plant, and cristafulli pumps an?
8 truckloadse of =ancd. ader, small! cat. &nd fouwr dump trucks were hired.

Fil waz heuled to kuild uo the levee irn order to male it more access:ble for
andbagging operaticnz. The Marietta effort continued throuchout 10 New 206,

t. 10 November 1990:
1. Early omn the 10th, a sandbesgging operation was initiated alomnz a 47

yard long section of the River Road. Bcils and overtopping was reported almng
the bank of the river downstream of Ferndale. Corps personn2! and veluntesrs
corcducted a sandbagging operation at the levee placzed upstream of the ares
better known as the Harliss property.

2. Froblems were reported and sand baoging requested at Ferndale Koo
(location better known as Neldas’) at 1090. Access was not available through
the regular route through Ferndale. The dike broke here at approximately 18%:




cC. 11 November 1990:

1. On the eacst sicde of Chuclkarmut Drive & fFire station and severs

houses were regorted in cdarger. Wzter was piping arcunc the esietin
o S P

= 2
culvert (used to drain a deep depression behind & old railrosr? grarde) &
sinkhole had appezred east of the rosd. There was 20 to I5 feet of water

Corps, County representatives and an on-site contractor formulated & plar to
place S0’ of T6" culvert to alleviate the rroLlerm. The Derartment of
Transportation was consulted. The culvert was placed anc anchored with
sandbags and backfill. The National Guard a-cd Whatcon County Search a-0 T=:cu-
created a chanrnel acress the road with sandbags. Sesidents below the rozd wor
evacuated.

covering about 2 1/7 acrez existing in the deprezcic as of about OT00H, 7w

Q.- Tim Shaw wae sent to Caccosa Motel to cioloun Dopume and take tc
Chuckanut Drive at 2247. At 0107 on 11 Nov, Tim Shaw arrived at milepost 14
with 2 pumps. County will have crane in a.m. to clean out culvert.
Sandbaggers rechannzled water arcund the Fire Station at 0!T0. The bachkhizs
wag alec used to hels charnne! water arcuoa Fivreg St-+ins, A OTT0, £11°
was satureted and




SUBJECT: NODKSACK FLOOD FY%1

FPERSONNEL: ERIC WINTERS

Eric Winters arrived Nooksack EDC at 134S and set up base. including phones.
maps and admin office.

Paul Johnson arrived at 14320 and left for emergency meeting with Whatcom
County at the county shop. Wayne kutch arrived at 14Z8 and left for Everson
to inspect floodinag.

Fhoned Dan Fitzgerald at Whatcom County EOC at 1440 and he verbally asked the
Army Corps of Engineers for assistance and gave flood information.

Spoke to Paul Komoroske at 1445 and informed him of the Whatcom County
request. He said to call all the flood team members reguired.

Jim Skrinde arrived at 1550 anmgd left for the Coast Guard.

Wayne kKutch phoned in at 1415 and reported no sandbagging being done at fire
station. Main Street has 6" of water runmnino. Everson Road under water and
not passible. Washington Street has 8-10" of water. State bridge at Everson
is being threatened - the state will wait for another foot of water before
shutting the bridae down.

Faul Johnson phoned at 1645 that the levee overtopped a2t Mt Ralker School.

Eric Winters phoned Whatcom Co. EOC and irmformed them they needed someone to
evacuate school buses and egquipment from their shon. The county EOC will
respond to remove buses.

Wayne Kutch phoned at 1700 to report that Washinaoton Street would reaquire too
many sandbags. Jerry McDowell informed Wayne that when Washington Street wac
resurfaced the road surface was taken down 12" for a flood way. Wayne dropzed
off 500 sandbaqs to Everson, protectino busineszes and private homes.

Arill Berg reported at 1710 that Marietta needed 1T000 sandbaos, light plant
and christafolli pumps. Mt. Rescue has 10 sandbaggers and needs 10000 baacs to
start plus 8 truckloads of sand. The brush needs to be flattened and arave?
dumped. The Mt. Rescue will start with & double row of bags across the road.

Faul Johnson reported at 1815 that Avet Road was closed for 1 mile - housexs
being sandbagged, Nooksack levee being overtopped.

Wayne kKutch and Jim Skrinde reported the bridge at Everson main road has
debris piling up. Arill Berg reported water over River Road.

Robert Ehrmantrout arrived at 2000 and was informed of the office operation.
Eric Winters then left office to help Paul Johnson in Marietta for sandbaagginc
and equipment.

450 JD and dump trucks arrived at 2300 to work on the downstream side in
Marietta on Marine Drive. Bobcat arrived for moving sandbags, also using

local 4x4 trucks for moving bags. Sandbagaing being done on Marietta dike
across Marine Drive and Country Lane. Winteres closed Marine Drive at 24%50.

The bagging was 4 bags at base, 3, 2, and 1 for 3I50°. Presently, over 1800
feeat of diking being sandbagged with an estimated 20000 baqs used. One 4%0
dozer and 4 dump trucks working on the dike. Three Corps personnel (Winters.
Kato, Johnson), S0 sandbaggers being rotated by Search and Rescue. Received 8
truck loads of sand.




'lllllllIlIlII-I-------------

Request was made at 0800 for a S90 TD excavator to clesr levee too for
sandbagging and placing gravel!. Sandbaggers are able toc keep up with the
water coming up, even though the high tide was at 1700. Heavy eouipment
-working well. -Filter fabrit beino used with siper uravel —-approximateiy “7%
feet being presently warked along with ¢ truck loads of sand,

At 17320, sandbagoing was halted due to water overflowing between the heavy
equipment Jjob and sandbagainc job. The county was adviserd to start evacuatinc
| Marietta. Removed lighte and presared for transport. Winters left Mariette
for Ferndale and the brealk in levee at Nelda‘'s farm. An 80 foot brealk is
being closed with rock and sandbags. Winters signed off at 2715.

SURJECT: NOOKSACEK FLOOD FIGHT, 10-11 NOV ACTIVITIES

FERSONNEL.: JIM SKRINDE

1 departed Nooksack Base at 1570, 10 Nov, for Everceon where 1 briefly aszicsts!
with sandbagging activities. I observed @ logiam against the rioht bank
approach span of the Everson Bridaoe at RM 23.2. T discuseed my concerns with
Darrell Bush, WSDOT. I responded to a2 reguest for ascsitance at a house,
addrezss 1608 Ruttsatt Road near Van Zardt. A 200 ft. long piece of levee h=zd
failed and a trailer house was threatened with inundetion. 1 assisted in

' sandbagging the house and depa-ted.

' At 0400, 11 Nov, T +traveled to River Road where sandbageing operation had
begun on a 400 yard long section of leves at RM 1Z.5. The levee there is very
sandy and numerous boile appeared. The boils were ring diked. Sandbagging
continued until water flowing in behind the levee from Fishtran Creek
inundated access roads. Levee reconnaissance ended when the adiacent farms
finished evacuatino livestock. Sancdhacoing alse ocrurred upnstream of this
Guide Meridian Bridge. However, the levees are largely unmaintained upstream
of the bridoe, and overtonping was widscoread. Flood fighting attempts ceaszed
when the residents evacuated their homees.

At 0930, I drove toc the Harliss farm at RM 3.7, Overtonning over a 1/2 mile
section of levee was occurrinc. Sandbagging operations commenced at 1100.

The levee was sufficiently raised tc contain the river to the Slater Road
Bridge by 1500. A large beoill apneared in the levee placed upstream of Herlisc
during the Nov 89 flood fight. The boil wzas ring diked.

At 1600, 1 traveled to Hovander ‘s farm at Rainbow Slough. Overtopping was
occurring on a 3500 yard section. I assisted in starting a sandbagging
operation and remained until 1 was relieved by Wayne kKutch at 1700,

SUBJECT: FLOOD FIGHT ON RIGHT BANK NOOHSACK DOWNSTREAM 0OF SEWAGE TREATMENT
PLANT AT FERNDALE (NELDA'S)

PERSONNEL: DOUG WEBER, DAVE FOX, GENE BROWN, TIM SHAW AND ERTC WINTERS

Doug Weber and Dave Fox arrived at the levee breech approximately 2000. T
breech was 4° deep and 40’ wide. The locals were attempting to close the
break with rock and sandbags. We were able to slow the flow down using class
111 riprap and then build a ring dike around the road with sandbags. The
closure was complete at 2300.




The riprap, sand and bags were provided by the county. Twe tractore and a
loader were supplied by local farmers. Approsimately 40 volunteer sandbaccers
helped to close the breech.

Eric Winters provided a Corpse owned light plant. Thie was the only piece of
equipment supplied by the Corps.

Dave Fox, Gene Brown and Doug Weber watched the closure clessly until 020
wher the water started tc recede.
SUBRJECT: FLOOD FIGHT, CHUCKHANUT DRIVE - MILEFQST 14 - FIRE STATION

PERSONNEL: DOUG WEBER, GENE BRROUWN. TIM SHAW ANMD DOUG FOX (REFDRTING)

e
I 4

Doug Weber, Gene Brown and David Fo: left Nooksack floodfighting efforts
Nelda‘s at approximately 0220. We were directed by Mitch MacGregor to
Chuckanut Drive, Milepost 1& where a firestation and several houses were
reported in danger. We met Tim Shaw at the scene,.

The situation was as follows: The fire station is locaters on the esastside of
Chuckanut Drive. Above the ststion, arnd runring parallel to Chuckanut Drive,
is an old railrocad grade. the Interurban Line. The fil]l for the grade wa=
approximately forty feet in height. A culvert (approvimate’y 7)) runs through
the fill ot its base. The culvert draine a deer depression behind the grade.
From this culvert, water normally flows dowr o floodwavy to Chuckarnut Drive
where it flows beneath the road throuvc— another cuwdvert (apnrovimately T7),
Both of these culverts were checked with silt arcd very little flow was moving
through then. Water was piping around the road culvert and & sinkhole had
appeared east of the road. A nrivate driveway traversed the Interurban agrade
and led to a house on a hill ahove the grade. Water was ponding in the
depression between the grade arnd the will just to the north and east of the
house. The source of the water was a cascads of relatively high volume which:
was raising the water level in the deprecscsion at an estimated rate of
approximately 18" per hou-. We were told that 20 to 75 feet of water (a2t the
deepest), covering about 2 1/2 acres existed in the depression as of about
0300.

We proceeded to the base of the grade, to the reoadward end of the grade
culvert. The culvert wes silted shut. The material at the base of the grade
was satuated and spongy. We could hear trees toppling above and ouichklv
evacuated the immediate area, fearing a catastrophic failure of the crace.

A plan was formulated betwser the Corps, a contractor who was on site (N. Jinm
Hutson - 671-2179) and county representatives. To prevent further
accumulation of water behind the grade and the poscsibility of catastrophic
failure, it was decided to place 50’ of culvert (36°), sloping down across th:o
private driveway which would reduce the head above the grade and direct tt-=
water to the other side of the driveway, past the fire station, over Chuckanu*
Drive and back into its normal drainage. The idea was to avoid ponding water
behind the blocked culvert beneath the road which would increase the piping
and take out the road.

The Dept. of Transportation was called to the scene. The representative (Jinm
McDonald 739-03548 or 4676-2100) was not concerned about ponding behind the roar
SO & plan to block a 12" culvert which ran under the private drive was
abandoned.




At daybreak (approximately 0645) we checked the condition of the project.
Water was flowing around the south side of the fill ove- the road culvert. @2
water main, telephorne line and fiber optic caktle were evposec bv the scoures.

A backhoe was used to reroute the water to the west of Chuckarnut Drive., ~ ¢
was successful but scour of the utility trench continued. The 12" culvert was
finally blocked and water flow was decreased to the area behind the road
culvert but not before piping had scoured large gquantities of material from
under the road. The road was in danger of collapse.

All the residents below the road had been evacuated between 0T00 and 0&00. We
were ordered to evacuate by & U.8. Ranger. The situation had stabilized =,
this time and we left at approvimately 0730,

FERSONNEL: FAUL JOHNSCN -

Sandbagging operations in the town of Mariettas begar at 1500 on 9 Nowv.
Residente initiated the sandbagging operations and closed off the drainage
culvert which rums under Marine Drive at the interceclion of Marine Drive a-c
Country Lane. The culvert was sealed with plvwond and samdbaas. Sandbac
operations continued through 10 Nov and was estopned at 1900, Activities wsre
halted becaucse cf general overtopning behind residential houses which were
unaccessible because of thick brush and trees. A Rohcat loacder was bired io
trancsport sandbags along the levee.

A John Deere 450 cat begar clearing thes levee along Marine Nrive. QOneratinors
began nesr the river bual acces= and proceeded toward the towr of Marietta.
Four trucks were hired to brirg in dirty pit run meteris! from the Siper pit.
The pit run was placec over a gectextile fabric. Orn 1C Nov, at 1130 a Johkn
Deere 590 excavator begsm remnvinpo brush and trees alon tRe levee. The
majority of the levee was cleared. There was a S00-1000 foot section that was
unaccessible because of high water and poor levee conditionszs. It was this
area where overtopping tool place and caused all floc! fightino cperations to
cease,

The contractor cut a trench diagonally acrose the drive, placed the IS¢
culvert in and anchored it with sandbags and backfull. Flastic was olaced
along the intended path of water both above and below the culvert to prevent
scour. A backhoe was used to pile enil along the driveway to keep the water
flowing on the south side of the driveway awzy from the road culvert. The
Netional Buard and Whatcom County Search and Rescue created a chanmnel! acrosc
the road with sandbags.

Water was diverted through the culvert above, down a ditch on the scuth side
of the driveway, through the sandbag channel and across the road. Flow
started at approximately 05Z0. The plan worked except for some minor scounr
around the northeacst corner of the fire station.

Flow increased at about 0600 and started coming around the soith =ide of the
station. Water also continued throuch the 12" culvert under the driveway anc
piped under the roacd along the 36" culvert.




SURJECT: FLOOD FIGHT ACTIVITY SuMmaty o-10 NOV OO

PERSONNEL: WAYNE KUTCH

1470 arrived ECC - proceeded to Fvercon for reconnai=ance. Met with Fire
Chief, Jerry McDowell, st Everson Fire Station, which functions as the locel
EOQC during flooding. Water was already flowing down Main Streetl
(approximately 6% deep at 1600-1702), A sandbag filling operation had beer
set up at the end of First Street. Discussed the mossihility of floocd
fighting with Jerry. He irdiceted that this would be futile since water conos
from too many locations there. Instead, businesses and residences wsre be i
sandbagged where necessary. Met with ct ate employvees regarding deris impact
against timber bemt on bridge. They did not fe=sl this was a serious haztard.
Neuxt, proceedec tc River Road dowrnside of BGuide Meridian Eridge - rij** bamt,
Water approrimately 6" deep near downside cof road. lLevees in good conditier
(approximately 2000-2200),

Feceived call recar-dirng private residence near Dermirs - a levee brealk heir:
threatened. Leves brez!d turned out to have occurred last year but never
fived. House located orn Rutseacdt FRoad. Sandbagrning was o nrogress using &7
neighbors. There ecpeared toc be no immediate threat to the houss (dus to the
sandbag effort). Water was oo ly aboat T" desa et onlyv side of house. Tt wWes

reaching sandbags. Afvieer Toe Dwher to comtact ve 1f additional assistance
requirec.

Werit back to River Ro~g (0700 to chect or leveess. Locale had! heoun olaci
samdtags or bark girne of levee to stabilize spongy, :c‘l. Wate :
levees across sevwral rezicdercex at RFM (4. 5. Benrn ripgire Loils when
necessary and raisina top of leves with cdochle row of sandhags. Effort
continued until OO0, Howsver , overto==ed Teveee Alnna Fiektrar Oreel were
causing backflooding arnd rausing effort to be aka~Caoned.

"lf.}

Froceeded to Fernadale (100D alorg Ferndale FRoad. Foal wes tooped at
treatment plarmt. City was placing sand and using grader to move where reede
Additional sandhagzi~g underway at Siguurdzen and Andersor residences (arvos
Ferndale Roed). Waz asted to try te allozate trucks to vericus efforte.
Major effort was urnderwsy at Harlise farm. Acted for -7 trucks sand’/rrave
to sunplement city efforts at treztment planl when they anpeared to be losing
ground. Aleo, B8 loads of pit run for Siguurdsen effe-t for ballast against
baclk of levee. -

,]I r:

Relieved Skrinde at Rainbow Slough at Fe-ndale Road at anproximately 1700,
Ertire length of new levee along Slough being topped starting from SO0 we
of Ferndale Road. Advised EQC that this would recaire major effort to save
(100 sandbaggers + eqguipment). Topping was at least &-8 inches ir some aree-
with back of levee being erodec. FOC indicated they would =ee if they could
locate sandbaggers.

t

Y

While waiting for word or sandbaggers (0770), adviced of break at Siguurceernc.
Decision wae made to abandon effort at Rainbow Slough. Elevern members of Air

National Guard arrived for labor assistance. Showed them bEresk at Siguurdse-

and ended shift.




SURJECT

FERSONNEL :

About OBIQ, rennrtes were recelved a%out overtooping of the: levee downesbtreasm of
Harliss farm.

Kennedy on scene (0840, walked the leves. OQOvertopning occurring inm & 400 var?
section, about 6" deep, in 4 locations about 152 feet long and 2 other I20-40
- 4 : ~y

feet long. Overtopping occurring also upstream of Harliss farm in a 3%
sections. One row of bags was already laid by locals

Skrinde on scene 0930 - walled to scene on leves., We ordevre 7 trucke of =anit
and baggers.

Bangham on scerz 09T0 - walked upstream and downstrean overtoppings by Ha-'i:
farm. Overtopping @lso occurring downstream of bridge by Haerliss farm in &
foot section, &" des@.

Berg on scene 1015 - Barg and Rangham haagsing fror upstream at rlies sprtinm
began at 1030, Sand appeared 1045, aut b volunteers, Eang1ng

operation began at "hutech’'s Pad", gr in 193¢ flood.
Flacec single layers of bags at first unstream breal downetream of Harlizs'.
1 trastor along top of dibe and hy Hovander

Bags were delivered by a small
tractor. Twoc Corps preogflie; 1

rlaced.

i

Hovander ‘s largs B-w
to second breal, 150
erosion. This entlr
plants helping to =l-w

ri
grass anc berry

accuwrred toward middle

emncloyess, 1 volunteer and
of btage te divert flow acound sectior with
later reinforced the bottonm layer of bags
ere delivered biv & em="1 bohrat coming froe

1200 - Mpst sericus overtopping.
section betweern Harliezs farm and
ttie 8-wheeled tractor laid twn
worst ercsion anc h1@ha5t flow.
with a secaond row., Some sanTlLars
the Slater Rozd Bricyge.

1700 - Rerg, Strinds, tenredy leave. Twelve veluntesre al high point.

Serious lack of communication tie to base and no transportation left for
Bangham. No access to order bags and sandbaggers. (Bage Lieing suaznlied by
Hovander ‘s farm, primarily}. Placed 1 row of bags along entire section of
levee between Harlise farm and seconcd gete before bridge. Reirforced hesvy
flow areas with second layers of bags and tried to contrcl general overtopping
along section.

Area at center between Harliss and bridge eroded heavily from both sides,
likely break area if continued rile in water level.

1500 - Berg arrives at bridge. Discussed situstion and split aroup of -8
volunteers along levee and downstream of bridge to control overtopping in bnott
locations. Lack of bags and <nnd,

1600 - 950 top loade- arrives at Harliss’'. Machine is too heavy to work & -
center section of levee. He couldn’t drive through fields without getting
bogged down in water/mud. Released him from this job (1640).




-’

Continued operation with bobcat alone, & volunteszre., ! Corpe personnel.
Harliss brings in his cther tractor - 1700.

Area downstrearm of bridge is no longer overtopping. FRiver haz dropped 1 bv
17320, Breatout possibility aguestioned. Returned workers to maintain Herlis
levee overtopping. Freehoard ie maintained at /72" - 4",

Volunteer team functicning well. Harliss tractor and bobocat remain to
team. At 1800 Corps perscnne! leaves site to go to Rainbow Slough. L
holding up all right.

.

[ This effort was helped very much by the levee con;3*1oﬁ and machinery whioh

delivered sandbags. It was greatly hampered by & lack of coordination

! (communication) with base, transnortation and sang delivery. Thirty to forty
volunteers with Corps directicn could have finished it up in 2 hours.

. SUBJECT: ACTIVITY REFORT - MODKSACE FLOOD FIGHT

FERSONKEL: WAYME EUTCH

. At 1100-1700, inspected work area at Dhuckanu!t Drive (Mile 14).  Neew T&
culvert had bsen installed above Chuclarmat Drive sar!] ; this morning. Existing
culvert which drained arsi behingd ra?]ru~d sluacged causing TOT+ des

"lake" to form. Concern over ctability of léad to decizion to try
toc drain lake rather thar, storn flow by SGilding vn emman ment,  Flow had
caused erosion or downh! 1l cide of Chuclanuvt Drive — 2 phone cable conduits, !
fiber optic cable we e expeosed. & lorae (107 v £ dees) sinkhnle had formed
on the U.S. cide cof Chuchanut someti to the Arrival of COE perconnel.
The sirttole indicater protakle ing IR 4row the road embankment -
possiblly along the culvert th-ounh the rozd embarkment.

Y
b
4

‘ Mel with representatives of county (Trin Fitrzoerald, Ma-lin Sansen), State
' Highway Dept, and vericus loce! aulhoritien &t county EDC regarding situstion
&t Chuckanut Drive (1700-1400)., Decicicn wa:s made to monceed immediately wil'

work to reduce waster level.

r#

Returned to Chuckarut Drive worl site at 1200 wit' cronty encineer Marlin
Hanesen. Inspectio- ot t*rL—L*@ cf emb:nlrment indicated that it was in good
condition (nc visihle piping or seepagsd. Maw 76" culver-t wa= unsupportes for
S° at downstream end, due to e~asion from pizme uotlet. Installed cable sling
for temporary support. Lake level was decreasing at 1/2" rer hour. Apneared
to be no immenent threat (residences had been adviced to evacuate ea-lier) ard
condition stable so decxded to station observers and proaceed with repair in

a.m. - T T T T T T T T T T T T T T T T T T T T T T T T s s — -

Returned to base station at 1BOO-2400. Arrarged to mect with personne’ from
D.0. with pumps for work in a.m.




CENFS—-EN-PL-ES

19 MARCH 1991
MEMORANDUM THRU Executive Office
For Chief, Operations Division

Subject: Floodfight Report, Skagit River Basin

1. Flood headquarters were established at the Skagit County
Bayview Airport at 1800 hours on 9 November 1990 per the reguest

of Skagit County Flood Engineer Don Nelson for assistance. The
following Corps of Engineers personfel were involved in the flood
fight:

Ernie Sabo Flood Engineer

Mark Ohlstrom Asst. Flood Engineer

Fatty Cardinal Intelligence Officer

Jim Smith Sector Engineer

Monte Kaiser Sector Engineer

Fen Sanderguard Sector Engineer

Rick Eckerlin Sector Engineer

Ben Lazo Sector Engineer

Gene Brown Sector Engineer

Joe Vasey Technical Adviser

2. The peak high water, at the Mount Vernon gage was reached at
1200 hours on 11 November. The stage, 35.20 ft., was 7 feet over
flood stage with an approximate reoccurrence interval of twenty-

five years.
The following is a brief description of significant events which
occurred.

9 November 1990

Base station was in operation by 1900 hours.
Between the hours of 2100 and 2200 a reconnaiscance of the levee
system was completed, finding no significant problems.

10 November 1990

Several problem areas had developed by 0700 hours:

-Nookachamps and Dike District #20 were taking water, sand bag
operation had begun on Francis road.

-Samish river basin, water over many roads and inundatirg several
homes.

-By 1000 hours, residents of Cape Horn and Thunderbird _an=2 were
being evacuated. PBRack-water from Jones and Alder Creeks were
flowing over parts of SR 20.




-The city of Hamilton was inundated from “looccd waters of several
craeks in arsea as well as the Skagit River.

~-Jn Fir Island sandbag operszstions for several ar=as were2 planned.
-Fotential problems alz=s reported on the South Fork Moorage and
Fisher Slough.

~In Dike District #9 a low level protection levee had been over
topped, water now dachked up against Dodge Valley road. Barm and
sandbagging taking place. -

-Dike District #17, at big benc area, reported problems of a
blocked culvert, which drained interior area.

-Revetment in downtown Mt. Vernon was overtopped. City and
County were ~aising sandbags to I+t. to protect city center.

The Concrete gage crested at 1I00 hours at 28.2 ft, yet remained
at trat l=2vel for approximately “ten- hours. The Concrete gace
“ypically peats about & 12 hours pricr to the Mt, Verncn gage.

11 Noverber- 1390

-
T

~l.avez2 nreab reported at Toclerkam Icland, several: chanrels wers
hDelng cut across island, a2 RR ballast was wacshed out 2n the north
enc,

—In Dite District #1 =z berm was built across the state highway Lo
nrevent water from entering West Mt. Verncn. At the cre=st, at
least 2Ft. of water was _p against the berm.

-Arother problem area was at District Line Road and SR 20, ~lood
fighting was taking place at RR tracks, but worl was overtopped
by QF0G, Further wark had been started on SR 20 (at Oa5C0) to
build a berm on eastbound lane to prevent flood waters from
entering Burlington.

-Several areas in Dike District #17 had been ring dilked, seepage
from river and interior drainage were causing problems. The
water treatment plant had heen sandbagged and was not reporting
any problems.

-8ard bagging operations on Fir Island continued, there w~as a
small levee break one mile upstream of N. Forlk Bridge.
Overtopping was reported at several locations some areas wara
evacuatecd.

~Major levee br2ak occurra2d at the north end 24 ~ir Island near
Dry Slouagh at approximately 1400 hcuars. The Mt. vVvernor gage had
crested four hours earlier and was naow at 25,03 f:. Wishin
minutes, the brealk had reached an approrimate length of Z00 feet.
The entire area was evacuated. Water fr-om the breech would
inuncate all of Fir Island.

1Z November 1990

By 2200 hours on 11 November the -stage at the Mt. Vernon gage was
dropping anprce:ximately N.7 ft/hr. Howevar, clos=2 nonitc-ing aof
all districts remained necessary due to heavy saturation of
levees. Ncrth Fori levees were having the most serious problems
with 2raosion on the landward (Fir Island) side.




Emergency repair operations for levee breaks on Fir Islard and
Cockerham were underway at this time.

13 November 1990

The Mt. Vernon gage dropped helow flood stage at 2100,

A copy of the gage readings at Concrete and Mt. Vernon are
enclosed, as are all flood fight reports.




Concrete Gage Feading:

Time
0100
0200
0OZ00
0400
Q300
Q600
Q700
0800
0200
1000
1100
1200
1300
1400
13500
16900
1700
1800
1900
2000
2100
2200
2T00
2400

11/9
23.2
24,2
28.2
26.35
28.4
29.6
T0.

11710
5.6
36.0
36.95
I6.9
I7.1
37.5
37.7
28.0
38.1
J8.1
28.15
38.195
8.2
I8. 14
38.19
T8.15
38.16
I8.16
38,05
z8.035
38.06
z8.07
Z8.07
T8.04

Mt. Vernon Gage Readings

Time
0100
0200
0200
Q400
0500
Q600
Q700
0800
0C0
1000
1100
1200
13200
1400
1500
1600
1700
1800
1200
2000
2100
2200
2300
2400

11/9

11710
27.1
27.5
27.9
28.73
28.6
29.0
29.2
29.5
29.6
29.6
Z0.53
20,852
31.032
71.50
Z1.97
I2.15
z2.81
I3.18

3IT.57

3Z3.91
24.2

34.52
24.51

z4.51

11711
37.48
36.83
346.446
35.34
34.86
J4.51
34.10
3T.66

~
et @ s

32.80

YT
tal e

32.18
31:8

31.54
I1.64
T1.64
31.32
J1.24

RS i)
R SRR

21.0
T0.9
30.7
30.7
30.6

11711
34.467
34.77
34.96
35.06
35.14
35.15
I5.18
I5.17
35.18
25.18
35.18
. 20
35.15
33.05
74.83
34.77
34.77
34.77
34.61
4.7

24.1

33.8

3.3

11712
30.46
30.6S
T0.61
30.44
J0.34
230.29
30.23
30.0

29.9

29.84
29.63
29.95

29.42

29.3

Z1.01
I0.84
I0.48
I0.47
I0.34
T0.18
29.5




CENPS-EN-DB-CD 4 December 1990

MEMORANDUM THRU Chief, Operations Division

FOR Chief, Emergency Management Branch -

SUBJECT: Flood Fight,
Washington

N - N Ioddatshohomish River Basin,

1. A weather system from Hawaii -brought rain, wind and warm
weather to Western Washington causing area rivers to flood. At
0930 on 9 November 1990, the U.S. Weather Service predicted that
the Snohomish River, at Snohomish, would crest at 32.0 feet, 5 feet
above flood stage, by 0800 on 10 November 1990. With this
information, a reconnaissance operation was initiated at 1030.
The following personnel was dispatched to the Snohomish River:

Don Thompson Assistant Flood Engineer
Ginny Dierich Sector Engineer
Noel Gilbrough Sector Engineer
Norm Skjelbreia Sector Engineer

Reconnaissance was initiated at 1300.

2. The following reconnaissance activities were conducted the
evening of 9 November 1990:

a. In Sultan, flood water was observed up to the feed store
at approximately 1600, and up to 3rd Street at approximately 2200.
The Skykomish River at Index was to the elevation of Avenue "A",
with a staff gauge reading of 3.5 feet above flood stage.

b. The Stilliguamish from Stanwood to Oso was observed.

c. Russ McCutchen (Flood Engineer) and Steve Erland
(Assistant Sector Engineer) were dispatched to the Snohomish River
the evening of 9 November 1990.

3. The following events occurred on 10 November 1990:

a. The dike at the Snohomish sewage lagoon near Highway 9
began overtopping at 0740.

b. Stanwood sounded siren to alert flood fighters at 0820.
At 1125 vater from the Stillaguamish River is reported in the town.
Bridge over Irvine Slough was reported out at . Sand dike
was built under Highway 532 and in town and kept major flooding out
of town. Approximately 6500 sand bags and 200 volunteers assisted
in the flood fighting effort.

C. At approximately 0500 the gauge reading at Index was 4.0
feet above flood stage. The sector engineer recommended placing




CENPS-EN-DB-CD
SUBJECT: Flood Fight, 9-16 November 1990, Snohomish River Basin,
Washington

a ring dike around a group of boils. While placing the sandbags,
additional boils appeared outside of the dike. The ring dike was
enlarge to incorporate the additional boils, but additional boils
began to appear outside this enlarge ring dike. The determination
was made to discontinue sand bagging. The gauge reading at Index
began dropping around 1000. At about 1600, Index reported that the
river level had dropped and the boils had not caused additional
problenms. T o

d. Water was reported near overtopping at Highway 2 trestle
on Ebby Island. Locals provided sandbaggers and material. Ring
dikes were place around boils and sandbags were placed in low areas
to prevent overtopping. Sandbags were also placed at Bob Johnson's
farm.

e. The French Creek pump plant and drainage structure were
observed at 1200. Pumps were off and structures were in good
condition. Water began overtopping at approximately 2100. Access
was by dump truck only. No breech was observed, but levee
continued to be overtopped.

f. The following personnel was dispatched to the Snohomish
River Basin on 10 November 1990:

Henry Birchard Assistant Sector Engineer
Jill Gough Sector Engineer

Steva Pierce Assistant Sector Engineer
Janet Maxson Contracting Specialist
Sandy Thomas Contracting Specialist

4. The following events occurred on 11 November 1990:

a. The road access to the French Creek pump plant off of
Tresti Road was reported to be washed out along with a low portion
of the 0ld Snohomish Highway. Access to the downstream side of the
drainage structure was impassible due to erosion along new drain
tiles in the field of the Darlington's farm which caused the access
road to the farm to washout. Access into the area was limited to
trucks with high suspensions.

b. In the vicinity of Highway 2 bridge and Ebby Slough,
overtopping of the levee began at 1030. At 1200, a breech in the
levee occurred 500 feet downstream of Highway 2 bridge on the Ebby
Slough side of the island. The breech was approximately 100 feet
wide and 5 feet deep. A total of 2500 sandbags, 14 county dump
trucks, and 45-50 volunteers, including those from the diking
district, Lake Stevens and Snohomish fire fighters, and men and
women from Indian Ridge Correctional Facility.




CENPS-EN-DB-CD
SUBJECT: Flood Fight, 9-16 November 1990, Snohomish River Basin,
Washington

Construction of a gravel driving surface was begun at 1300. As
evening approached two light plants were rented and delivered to
the site. At low tide at 1900, people and equipment concentrated
on fixing the breech. At 2200, the sandbag repair

of the breech was completed. Sandbaggers continued to stockpile
full sandbags until 2400.

5. The following events occurred on 12 November 1990:

a. At the request of Snohomish County, COE began efforts to
restore access to homes isolated by flood damaged roads.

b. The Ebby Island levy was walked from the eastside of the
causeway to Jackknife Bridge.

c. Continued work on providing access to the breech
downstream of the causeway and to the low spots upstream from the
causeway.

d. Started filling holes in Riverview Road in District 13 at
1700 using 10 dump trucks, and one 450 dozer. Filled erosion holes
in the road using 4 to 8 inch spalls to provide access to the levee
break at the downstream end of District 13. Snohomish county
provided the material and a grader to clean logs and debris off the
road. Started filling the break at 2400.

6. The following events occurred on 13 November 1990:

a. Started filling break in Thomle Road at 1500 using 10 dump
trucks, one D-6 dozer and one compactor. Snohomish County
furnished the material. Two additional dump trucks were hired.

b. Work continued to repair break in District 13. A
vibratory compactor was hired to assist in the repair. Pitrun
material placed in the break was the best material available from
Snohomish County.

7. The following events occurred from 14 through 16 November 1990:

a. The repair work on the break was completed at
approximately 1100 on 14 November. Equipment was moved upstream
in pistrict 13 to repair sections of the berm along Riverview Road
that had eroded during the flood. Work in District 13 was
completed on 16 November 1990 at 1200,

c. Laurie Wilson vas dispatched to Snohomish River to assist
with administration details on 14 November 1990.




CENPS-EN-DB-CD
SUBJECT: Flood Fight, 9-16 November 1990, Snohomish River Basin,

Washington

b. The Snohomish base station was closed at approximately
1500 on 16 November 1990. _

8. The following crests were observed:

RIVER ZERO DAMAGE ACTUAL CREST

Skykomish € Goldbar 15.0 20.89 @ 0300; 10 Nov 1990
Snoqualmie € Carnation 54.0 - 59.42 € 1200, 10 Nov 1990
Snohomish € Snohomish 25.0 32.65 @ 2200, 10 Nov 1990

e KW

RUSSELL K. MCCUTCHEN
Flood Engineer




Flood Summary Report - Nooksack, Skagit, Snohomish River Basins November 1990 Events

APPENDIX B

Flood Fight Reports, 21-26 November Flood




(

NOOKSACK RIVER BASIN FLOOD FIGHT ACTIVITIES 24 — 30 NOV 1990

MARIETTA

Worked with Whatcom County, Mountain Rescue, and volunteers to bees
up sandbag levees that were buxit during the first event. A large

arex was overtopped during the first event and there was a break’

near Country Lane. We also excavated a small sump area and put in a
Criste Fulll pump. Two_would have reduced the water level but one
maintained the level. The County paid for this operation.

FERNDALE AND DIKING DISTRICT 1

The main event was the failure of the ring dike built at the
Rayhorst Road break by the County with technical assistance from
the Corps. The countr built an access road from the north in hopes
that they would be able to prevent failure of the ring dike. The
flood engineer supervised an operation to build up the ring dike but
access to the center of the ring dike was impossible due to the
deep excavation on the landward side which made conditions unsafe
for personnel and equipment. ’

The flood team was actively involved in patrolling the levees
anddsgperzxsing sandbagging operations from Ferndale to the Rayhorst
oa reak.

DEMING ROAD RIVER CHANNEL

The flood team headqguarters had had numerous calls from
residents in the Deming Road area during both flood events but was
unable to provide much assistance until the river had receded some.
The problems in the area were discussed with the County Engineer and
the Assistant Director of Public Works and it was decided that a
éoint effort by the County and the Corps of Engineers to close of+f

he new channel that had cut into the farmland at the end of the
zgriuttadRoad would be the most beneficial alternative of several
iscussed.

The work consisted of approximately 1500 feet of access road and
about 1000 feet of‘temporar{ levee. The road was constructed of
gravel pit run, quarry spalls, and geotechnical fabric. The levee
section was constructed of 3 toot minus rock and existing river

gravels.

The county provide two bulldozers, lights, a roller—-compactor,
and up to about 10 trucks. The Corps hired two light plants, tne
remaining trucks, paid for material, and provide project
supervision. This operation was the only operation in which the
Government hired equipment during this second event. The work began
290t880233h and was completed on the 29th at a cost of approximately

’ L] »

The Soil Conservation Service stepged in at the completion of
the Corps work to continue the bank protection effort with a &1
wmillion dollar contract which consisted of rock bank protection both
upsteam and downstream of the Corps project. J believe that the
Corps effort led to a substantial benefit to the County in this
area.

CHUCKANUT DRIVE

The water level behind the chuckanut trail embankment had again
risen to its previous level but the county had three pumps running
and was able to reduce the water level after the rains subsided.

The Corps continued to do spot inspections and to provide technical
assistance until the situation was no longer a safety hazard.




CENPS-EN-PL-ES
19 March 1991

MEMORANDUM THRU Executive Office
For Chief, Operations Division

Subject: Floodfight Report, Skagit River Basin
22-26 November 1990

Work on an emergency temporary closure at the Fir Island levee
break began on 13 November 1990; the operation continued (24
hrs/day) thru 22 November. The height of the closure at that
time wag approximately 25 t¢t. Due to forecasts for +the Skagit
River to again preach flood stage, Skagit County officials
requested assistance from Corps flood fight personnel.

Personnel inveolved in the flood fight are as follows:

Ernie Sabo Flood Engineer

Mark Ohlstrom Agst. Flood Engineer
Patty Cardinal Intel. Officer

Jim Smith ‘Sector Engineer
Monte Kaiser Sector Engineer

Ken Sanderguard Sector Engineer

Rick Eckerlin Sector Engineer

Ben Lazo Sector Engineer

Gene Brown Sector Engineer

Joe Vasgey Technical Adviser
Eric Winters Equipment Specialist
Jack Kennedy Sector Engineer
Steve Hansen Sector Engineer

Rick Moshier Sector Engineer

Dave Moges Portland District
Jerome Simpson Portland District
Mark Dasso Portland District
John Todd Portland District

The following is a brief description of gignificant events which
occurred.

22 November 1990

A reconnaiscance team assisted in further raising the Fir Island
clogsure. Repairs were also started at the Cockerham Island levee
break.

23 November 1990

Work continued on Fir Island, the job at Cockerham was stopped at
1600 hours due to rapidly rigsing water.




GAGE READINGS: CONCRETE AND MT. VERNON

Time 22 November 23 Novermbepr 24 November
Con / MtV Con /7 MtV Con / MtV

0100 22.30 19.71 27.24 25.62 33.90 28.80
0200 22.36 19.76 27.40 25.84 34.60 28.90
0300 22.41 19.81 27.62 25.95 35.30 29.20
0400 22.64 19.87 27.98 26.14 35.07 29.30
0500 22.82 19.94 28.12° 28.30 36.60 29.50
0600 23.10 20.02 28.28 26.45 36.82 29.78
0700 23.49 20.14 28:52 26.59 - -
0800 23.85 20.32 28.50 26.79 37.71 30.49
0900 24.24 20.52 28.42 26.95 38.00 30.81
1000 25.01 20.84 28.50 27.10 38.10 31.12
1100 25.47 21.16 28.33 27.24 38.12 31.64
1200 25.78 21.51 28.28 27.37 38.72 32.02
1300 26.08 21.91 28.24 27.51 39.19 32.36
1400 26.45 22.31 27.856 27.62 39.32 32.66
1500 26.41 22.68 27.80 27.76 39.49 33.06
1600 28.42 23.08 27.96 27.85 390.36 33.34
1700 26.49 23.40 28.26 28.00 39.60 33.62
1800 26.44 23.79 28.54 28.06 39.73 34.18
1900 26.35 24.17 29.02 28.18 #39.79 34.18
2000 26.28 24.41) 29.50 28.20 39.80 34.20
2100 26.38 24.69 30.%50 28.30 39.53 34.20
2200 26.66 24.94 31.60 28.40 39.60 34.20
2300 26.86 25.19 32.60 28.80 39.53 34.26
2400 27.06 25.35 33.40 28.70 39.33 34.28

*The creat at the Concrete gage was later determined to be
39.89ft. at 1900 hours on 24 November.




24 November 1990

Temporary structure at Fir Island started to overtop at 1000
hours, and was completely cut through by 1100 hours.

Efforts were concentrated in problem areas that arose in previous
flood event:

-In Sector E; County and dike ©personnel were again building a
berm across SR20 at District Line Road.

-Dike District 1, a berm was constructed at entrance to West Mt.
Vernon.The Fir Island side of levees along North Fork had severe
erosion problems and were being monitored.

-Sandbagging and dumping operation was taking place along Skagit
City Road. Water overtopping rocad near the South Fork bridge.
-Hill Ditch area; overtopping of levee and slope failure observed
at Johnson Road. Sandbagging and dumping operation of
approximately 200 ft. prevented further damage and overtopping.

25 November 1960

Although gage readings turned out to be higher during this second
flood event, many sectors reported water levels up to two feet
lower during peak. This was attributed in part to the levee
break at Fir Island, and also to lower tides. Problems with both
the Concrete gage and the Mt. Vernon gage prevented getting
accurate readings.

-At 0400 hours Burlington was being evacuated due to overtopping
of the structure along Lafayette and District Line Road at SR20.
-Emergency repair work at Johnson road was completed by 0500
hours.

-Operation along Skagit City Road was essentially completed by
0730.

-Areas in Dike District 17 (big bend) were being closely watched
and seemed to be stabilized.

26 November 1990
Both gages were dropping rapidly, by 1200 hours visual readings

were showed Concrete at 26.00 ft. and Mt. Vernon at 28.90 ft.
Flood fight personnel spent the day surveying damaged areas.




GAGE READINGS: CONCRETE AND MT. VERNON GAGES

25 November 26 November
Time Con /7 MtV Con /7 MtV
0100 38.96 34.30 27.91 33.60
0200 38.96 34.32 27.57 T 3340
0300 38.29 34.32 27.28 33.00
0400 37.95 34.34 27.17 32.60
0500 37.58 34.34 26.97 32.30
0600 36.7T1  34.34 26.89 32.00
0700 36.13 34.34 26.63 31.60
0800 35.43 34.33 26.87T 30.70
0900 34.74 34.34 26.41 30.60
1000 34.11 34.34 26.20 30.20
1100 33.25 34.34 26.11 -
1200 32.73 35.20 26.00 29.60
1300 - 35.28 - -
1400 31.690 35.23 25.80 28.90
1500 31.33 38.08 - -
1600 30.85 - 25.70 28.20
1700 30.43 -
1800 30.17 34.70
1900 29.83 -
2000 29.40 34.20
2100 29.07 -
2200 28.75 34.30
2300 28.47 34.10
2400 28.05 33.90

Problemg with the Mt. Vernon gage prevented accurate readings
throughout the flood event. The actual crest occurred at 1200
hours on 25 November, at a stage of 37.37.
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MEMORANDUM THRU Chief, Operations Division

FOR Chief, Emergency Management Branch -

SUBJECT: Flood Fight,
Basin, Washington

- " LA
i e

wbER :19¥0, Snohomish River

1. A weather system brought in warmer weather, wind and lots of
rain to western Washington causing area rivers to flood. Snow that
had accumulated in the mountains from the flood two weeks before
melted creating additional flooding. At 0630 on 24 November 1990,
the U.S. Weather Service predicted that the Snohomish River at
Snohomish would crest at 33.0 feet, 6 feet above flood stage, by
midnight 24 November 1990. With this information and the request
of Snohomish County, personnel was dispatched to the Snohomish
River at 0800 to begin flood fighting efforts. The following
personnel reported to the Snohomish River base station:

Russ McCutchen Flood Engineer

Don Thompson Assistant Flood Engineer

Olton Swanson Intelligence Officer

William Hirano Assistant Intelligence Officer
Janet -Maxson Contracting Specialist

Ginny Dierich Sector Engineer

Noel Gilbrough Sector Engineer

Jill Gough Sector Engineer

Norman Skjelbreia Sector Engineer

Steve Erland Assistant Sector Engineer
Henry Birchard Assistant Sector Engineer
Hiroshi Eto Asst. Sector Engineer/Materials
Larry Ems Assistant Sector Engineer
Peter Back Assistant Sector Engineer
Grace Pitcher Administration

Flood fighting efforts began at 1000.
2. The following activities were conducted on 24 November 1990:

a. The Skykomish River at Index was reported to have crested
at approximately 0300 with a gauge reading of 4.5. By 1030, the
river had dropped 2 feet from the crest. Five hundred sandbags
were delivered to city hall,

b. Highway 2 at Sultan had 1 foot of water over the road.
In town many roads had 2 plus feet of water over them. Businesses
and homes sandbagged doors. One thousand sandbags were delivered
to Sultan City Hall, temporary base of the local flood fighting
effort. The Fire Station which is normally where flood fighting
efforts are based was in accessible.
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¢. The French Creek pump plant and drainage structure were
observed at 1200. Pumps were off and the structures were in good
condition. Temporary flood fighting efforts had been done between
of the drainage structure and the Darlington's farm to prevent
further erosion caused by the flood two weeks prior. Local farmers
and residents continued through out the morning and early afternoon
‘to evacuate livestock. Two farms chose not to evacuate livestock,
but instead chose to place livestock on mounds on their property
which are higher than the levee. Five hundred sandbags and one
load of sand was delivered to French Creek.

d. At 0900 approximately 5000 sandbags were delivered to
Stanwood. The Stanwood volunteer fire department had a flood fight
well underway by this time. The two major areas of concern were
under the Highway 532 bLridge where they used approximately 200
cubic yards of pitrun and 2000 sandbags across the road and
railroad tracks. The pitrun material worked better than the sand
dikes they used during the flood two weeks prior. The only problem
with the pitrun was trying to bond the material to existing high
ground, but striping the high ground of blackberry vines allowed
for bonding of materials.

The other area that was flood fought was the low area of Highway
532, adjacent to the town. The dike that was placed two weeks ago
during the flood was still there, so efforts concentrated on
reinforcing the dike with pitrun and material that was excavated
from the outside of the dike. The dike was also extended with
sandbags.

The major advantage of this flood fight was that flood fighting
efforts started about 4 hours earlier than the flood two weeks
prior. The river crested about 1600 and stayed up most of the
night. The flood fight was terminated about 1900, but fire
fighters continued to patrol the levees throughout the night.

A class on proper sandbagging technique would be of great benefit
to the locals. Contact was made with Stanwood's mayor, Bob Larson
about the possibility of a Section 205 Flood Control Study.

e. Corps personnel began directing sandbagging efforts on
Ebey Island at 1300 with 10 people. At 1450, the county's
amphibious tracked vehicle arrived at Ebey Island to assist in the
flood fighting effort. An additional 40 people from Indian Ridge
Correctional Facility arrived at 1600. An additional 30
sandbaggers were requested from and provided by Snohomish County
Emergency Services. Additional volunteers showed up at the base
station and were directed to Ebey Island. At 2000, the levees
along Ebey lsland were reported breached. The largest breach was
located 10,000 feet downstream of Jackknife bridge and
approximately 250 feet long. Two octher breaches located 1,000
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feet and 600 feet downstream of Jackknife bridge were 80 feet

long and 60 feet 1long, respectively. Sandbagging efforts
continued at two locations, in the vicinity of the Highway 2
trestle on the Ebey Slough side of the island and near Bob
Johnson's farm, until 2400 at one location. The second operation
continued until approximately 0130 on 25 November. Personnel and
equipment had to evacuate the island. 4200

f. Hanson's dike in Monroe was reported breached at 14002” The
breach is approximately 780 feet long.

3. The following activities occurred on the 25 November 1990:

a. A review of post flooding conditions along the Skykomish
revealed that the water level in Sultan had dropped considerably
from the previous day. No water was over Hwy 2 in Sultan and most
streets in town were passible. At Index, the water was below flood
stage. Some damage was observed just downstream of the railroad
bridge along the riprap placed by the COE where it ties to the old

~riprap. An additional 5 foot area was also observed to have some
minor damage.

b. A review of post flood conditions along the Stilliguamish
River and contributing tributaries was conducted. At Stanwood, the
water level had dropped 4 inches since the night before. Levees
were inspected and contact made with Mayor Larson and the assistant
fire chief. At Darrington contact was made with Fire Chief Jerry
Booker and Snohomish County bridge engineer Dick Sass. Several
levees and roads as well as two bridges were inspected along the
north fork of the Stilliguamish and the Sauk River. Mr. Sass
accompanied COE personnel as they continued to inspect levees and
a washed out bridge downstream to Oso. Two bridges might qualify
for a Section 14 are the bridge just out of Darrington and another
just downstream of the confluence of the Sauk and Suiattle Rivers.
In both cases the right bank just upstream of the bridges is
eroding . Both bridges are in danger of failure during the next
high wvater event. For location of the bridges contact Dick Sass,
Bridge Maintenance Supervisor (388-3489), or Noel Gilbrough. One
of the bridge is located in Snohomish County and the other is
located in Skagit County.

c. Limited sandbagging at Bob Johnson's farm. Access only
from top of levee near Homemaker Road. The a ship (SeaTac) and a
house boat moored at District 13 broke loose. The SeaTac sunk next
to a pier supporting the eastbound lanes of Hwy 2. The houseboat
was traveled down Ebey Slough and was caught at Jackknife bridge.

‘RPS @ow hired a tug boat (Cindy M) to move the houseboat because

it was threatening damage to the bridge. No structural damage to
the bridge occurred. The houseboat was relocated to a mooring in
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the Marshland District. At 1400, the water level in Ebey Island
was 5 feet lower than the water levelin the river. TSevere
overtopping has damaged the levee between the Hwy 2 trestle and
Jackknife bridge along Ebey Slough and will require major
reconstruction. A breach along Steamboat Slough in the vicinity
of Monty Roads' property was reported, but the water level on Ebey
Island prohibited COE investigation.
COEPS - ’

d. The 1levy at Marshland was reported breached at
approximately 1400. The Snohomish at Snohomish gage immediately
reflected this break. The county evacuated approximately 30

people.

e. French creek opened the flood gates on the drainage
structure for the (first time. Ward Lawler, diking district
commissioner, reported that the gates were working fine and the
water elevation within the district was dropping.

f. Roads closed due to flooding included Hwy 2 across Ebey

~Island, Hwy 2 between Snohomish and Monroe, Hwy 9 south of

Snohomish, and 88th Street into Snohomish.

g. Kelly Gustafson was dispatched to the Snohomish base
station to assist in administration.

4. The following activities occurred on 26 November 1990:

»~F
a. %oespersonnel inspected local quarries for possible
material sources. See attached summary of borrow sites.

b. French Creek diking district commissioners reported that
the overflow levee is intact. A 20 foot breach along the Pilchuck
River at the downstream end of the district was observed. The
water elevation in the district had dropped such that the
Darlington farm was able to start milking cows at 0500, 36 hours
after the their milking parlor was flooded.

¢. Limited sandbagging on Ebey Island between Homemaker Road
and the pump house began at 1000. Effort focused on preventing
erosion of the levee so that access out to the pump house would be
naintained. Material for sandbagging was delivered to the site by
the county. Approximately 10 sandbaggers were used and 100
sandbags were placed. Sandbags were being washed out of position,
so the sandbagging effort was called off and work switched to three
county trucks hauling pitrun material. The diking district
provided a dozer. Trucks also hauled 4 to 8 inch spalls and 2 inch
minus during the operation.
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d. A reported levee break at the confluence of the Sultan
and Skykomish River was investigated. Property owners are the
Stephens (793-2700).

e. Provided 1500 sandbags to the Lake Steven Sewer District
located in District 2. :

5. The following activities occirreéd between 27 and 30 November
1990:

a. Repair of break on Thomle Road one mile upstream of
Stanwood began at 1600 on 27 November 1990. Equipment used in the
repair work consisted of 10 dump trucks, a D-6 dozer and a
vibratory compactor. The material used for closing the break was
screenings from Pacific Quarry in Mount Vernon. The break was
closed at 0300 on 28 November 1990 with approximately 1000 C.Y. of
screening being used.

b. The repair of the Hanson dike in Monroe began at 1200 on
24 November 1990. Equipment used in the repair work consisted of
10 dump trucks, and a D-6 dozer. Material used for the repair was
30 inch minus materjial from Twin River Quarry. Work was called off
at 2400 per direction from chief, Emergency Management.

c. The repair work for District 13 began 0900 on the 27
November 1990. Efforts focused on establishing access (one lane)
into the district from Riverview Road. Riverview Road had
approximately six breaches or holes eroded away by the flood.
Equipment used in the repair consisted of 10 dump trucks (later
increased to 13), and JD 450 dozer. A second JD 450 dozer was also
hired during the project in order to work in two locations. The
material used was 4 to 8 inch spalls and 2 inch minus from the
Cadman Quarry in Monroe. The largest break in Riverview Road was
where the mooring pier for the SeaTac used to be. This breach was
approximately 200 feet long and over 20 feet deep in places. At
the downstream end of District 13, the large break in the levee
repaired two weeks prior breached again. This breach was
approximately 250 feet. The other holes along Riverview road were
approximately 30 feet long. Access into District 13 was completed
at 1500 on 30 November 1990.

d. The Snohomish base station was closed at approximately
1530 on 30 November 1990.
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6. The following crests were observed: -

RIVER ZERO DAMAGE ACTUAL CREST

8kykomishAG Goldbar 15.0 21.43 € 1600, 24 Nov 1990
Snoqualamie @ Carnation 54.0 _ 60.61 @ 2400, 24 Nov 1990
Snohomish € Snohomish 25.0 33.51 @ 1300, 25 Nov 1990
7. The estimated cost of the flood fight is $ .

Damages prevented is estimated at $ .

Russell K. McCutchen
Flood Engineer
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AFTER-ACTION FLOOD REPORT
WASHINGTON, NORTHERN IDAHO, AND WESTERN MONTANA

9-20 NOVEMBER 1990
21 NOVEMBER -~ 9 DECEMBER 1990

1. Event

a. Identification of Event

The first event was the result of extremely heavy rain
falling over western Washington State for 40 hours from late
8 November 1990 though early 10 November 1990. Many rivers in
western Washington exceeded flood stage, with the Nooksack river

.reaching its 25 year event and the Skagit river reaching its

20 year event.

The second event was again the result of extremely heavy

- rain falling over Washington State. Additionally, heavy

rain fell over northern Idaho, and western Montana from

21-25 November 1990. Rivers throughout mid-western Washington
flooded, with the Snohomish, Cedar, Skagit, and Wenatchee rivers
reaching or exceeding their previous floods of record. Rivers in
northern Idaho and western Montana also experienced flooding.

b. contrjbuting Factors

A series of tropical Pacific storms that moved through
western Washington from 7-26 November 1990 brought the
precipitation that caused the flooding. High temperatures melted
the early season snow along the Cascades, adding to the flow in
the rivers.

The storm of 21-25 November occurred before the precipitation
from the previous storm had completely run off, resulting in much
higher river flows than would be expected from the precipitation
alone.

c. Storm Statistics

Cumulative precipitation measured by National Weather Service
stations in the main watersheds in western Washington (from 1500
on 8 November to 1000 on 10 November):
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Darrington: 5.8
Marblemount: 8.1
Verlot: 6.1 -
Skykomish: 9.0'
Snoqualmie: 9.2!

Ross Dam reported a 24-hour rainfall amount of 9 inches, which is
nearly a 100~-year rainfall event.

The Nooksack River at Ferndale crested at 23.59 feet on
11 November. Maximum flow was 55,000 cfs that is equivalent to a
25-year event and is the new maximum of record.

The Sauk River at Sauk crested at 15.42 feet on 10 November.
Maximum flow was 67,000 cfs which is equivalent to a 25-year
event.

The Skagit River at Concrete crested at 40.20 feet on
10 November. Maximum flow was 148,800 cfs which is equivalent to
a 20-year event.

Cunmulative precipitation measured by the National Weather
Service during the 21-26 November storm:

Glacier: 11.2°"
Marblemount: 6.7+
Darrington: 10.5°
Verlot: 9.6"
Snoqualmie: 14.8°
Centralia: 6.1

The weather stations at the Seattle-Tacoma airport and
Olympia recorded new record rainfalls for 24-hour periods. The
station at Sea-Tac recorded 3.56 inches ending at 1600 on the
24th, and Olympia recorded 5.90 inches ending at 1500 on the
24th.

The Skagit River at Mt. Vernon crested at 37.37 feet on
25 November. Maximum flow was 152,000 cfs, which is equivalent
to a 25-year event, and is the new maximum of record.

The Stillaguamish River at Arlington crested at 20.00 feet on
24 November. Maximum flow was 64,700 cfs, which is equivalent to
a 30-year event, and is the new maximum of record.

The Skykomish River at Gold Bar crested at 22.49 feet on
24 November. Maximum flow was 101,600 cfs, which is equivalent
to a 50-year event, and is the new maximum of record.

2
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The Snoqualmie River at Carnation crested at 60.61 feet on
25 November. Maximum flow was 63,400 cfs, which is equ1va1ent to
a 25-year event, and is the new maximum of record.

The Snohomish River at Monroe crested at 25.42 feet on
25 November. Maximum flow was 186,000 cfs, which is equivalent
to an 80-year event, and is the new maximum of record.

The Snohomish River at Snohomish crested at 33.33 feet on
25 November. Maximum flow was 165,000 cfs, which is equivalent
to an 80-year event, and is the new maximum of record.

The Puyallup River at Puyallup crested at 26.99 feet on
24 November. Maximum flow was 41,200 cfs, and would have reached
61,000 cfs without the effect of Mud Mountain Dam. Maximum of
record is 57,000 cfs, which occurred on 10 December 1933 (before
Mud Mountain Dam).

The Cedar River at Landsburg crested at 10.28 feet on
24 November. Maximum flow was 10,600 cfs, which is equivalent to
a 70-year event, and is the new maximum of record.

The Wenatchee River at Peshastin crested at 17.6 feet on
25 November. Maximum flow was 38,600 cfs, which is approximately
equivalent to the 100-year event, and is the new maximum of
record.

More detailed information on precipitation and river stages
is included as Enclosures 2 and 3.

d. Areas Flooded

Nineteen counties in Washington State suffered flood damage
in the two flood events. Based on the extensive flood damage,
the President Bush signed a Presidential Disaster Declaration.
The counties covered by the disaster declaration for both public
and individual assistance, are Whatcom, Skagit, Snohomish, King,
Mason, Grays Harbor, Wahkiakum, Lewis, Pacific, Thurston, Pierce,
Jefferson, Clallam, Chelan, Islara, San Juan, and Kittitas.
Kitsap and Yakima counties were declared for individual
assistance only.
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e. Damages

Two people in western Washington State lost their lives.
Oover 500 head of cattle were also killed by the flood waters.
Approximately 3000 homes were damaged or destroyed, and over
1,072 National Flood Insurance claims were filed. FEMA's
estimate of flood-caused damages is $250,000,000.

Oon Fir Island, 8,000 acres of farm land and 167 homes were
flooded as a result of a levee break. Repairs to the Fir Island
levee system alone are estimated to cost approximately
$3,000,000. Total estimated levee damage throughout Washington
is well over $5,000,000. The old I-90 bridge crossing Lake
Washington between Seattle and Bellevue collapsed during the
flood period. Whether the collapse was flood-related is still
being debated.

2. Missions

a. PL 84-99 Activiti

Flood fight teams were activated for the Nooksack, Skagit,
Snohomish, Chehalis, Yakima, and Cedar basins, as well as for the
Olympic Peninsula in Washington State. The Coeur d'Alene basin
in Idaho and the Kootenai basin in Montana were also patrolled by
flood fighters. Flood activities for the first event began on
9 November and ended on the morning of 21 November. Flood
activities for the second event began on the evening of
21 November and ended on 9 December. Total PL 84-99 Emergency
Operations expenditures for the first flood were $800,000, and
for the second flood were $1,600,000.

Flood fight activities included distribution of sandbags,
technical assistance, and emergency construction by rental
equipment.

Construction included a rock closure at the Fir Island levee
break. This rock closure was overtopped during the second event
and then rebuilt.

Work on the Snohomish River included temporary fix of the
levee road in Diking District 13. This prcvided emergency access
to a number of homes that were isolated by flood water.

Other work included emergency construction near the towns of
Everson and Deming on the Nooksack River and two levees were
reinforced on the Cedar River upstream from Renton, Washington.

A ________
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Oon 17 November, FEMA requested Corps assistance to accomplish
Preliminary Damage Assessments. Three Seattle District FEMA
cadre members participated beginning 19 November. FEMA
subsequently requested Corps assistance to prepare Damage Survey
Reports (DSR's). Corps assistance began on 4 December with five
FEMA cadre members, and grew to a total of 15 persons. Walla
Walla District providing two, and Portland District provided
three individuals.

3. Operations
a. i espo

The District Emergency Operations Center (EOC) was activated
9 November, and remained open throughout the two flood events.
Flood fight and reconnaissance teams were dispatched to different
basins as described above. These actions were the result of
river stage predictions and requests for assistance from state

and local authorities.

b. Coordination

Activities included working closely with county and city
officials as well as State emergency response personnel. The
District Engineer examined the affected areas by helicopter with
Congressman Al Swift on 18 November and Congressman John Miller
on 28 November.

At the time of the flood the Hiram M. Chittenden Locks had
been closed and dewatered for repair and maintenance. When the
old I-90 bridge collapsed, a large floating crane was needed at
the site. At the request of the Washington State Department of
Transportation the locks were reopened within eight hours. This
involved moving all construction repair equipment from within the
dewatered locks and then bringing up the water to a functional
level.

The Skagit River Flood Engineer met with Marilyn Quayle and
the National Director of FEMA at the Fir Island levee breach on
30 November.

c. Personnel Involved

Seattle District used approximately 60 field and 30 office
personnel in flood-related activities. Portland District
provided four flood engineers.
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d. Extent of Operations

Oover 650,000 sandbags and 20 rolls of filter cloth were
distributed in the two flood events. Total of contracts and
procurement were approximately $2,000,000. This included rental
equipment, rock and other materials, and sandbags.

4. Commander's Assessment

Local, state, and Congressional officials were very pleased
with Corps efforts. Damaged levees on the Nooksack, Skagit,
Skykomish, Cedar, Puyallup, Carbon, and Yakima rivers have been
approved or are currently being considered for PL 84-99 post-
flood rehabilitation. Permanent repairs should be complete by
early spring.

b. Functijoning of Projects

District regulation of flood control dams on various rivers

. is estimated to have saved over 360 million dollars in flood

damages. This is especially significant in the Skagit valley,
where the city of Mount Vernon would surely have been inundated
if not for careful operation of the Ross and Baker dams which
reduced the flood stage at Mount Vernon by at least three feet
during each flood event.

A large degree of protection was provided by flood control
operations of three other Western Washington dams operated by the
Seattle District. The lower Puyallup River Valley industrial and
residential area would have been inundated without the flood
control operations of Mud Mountain Dam. The Howard A. Hanson Dam.
flood control operations reduced the peak stage on the Green
River at Auburn by more than eight feet and prevented inundation
of major residential and industrial areas from Auburn to Tukwila.
The lower Wynoochee Valley also had a greatly reduced flood stage
due to the flood control operations at Wynoochee Dam.

More detailed information on flood control operations is
contained in the attached Memoranda for record: "“After-Action
Report - Flooding in Western Washington from 9-12 November 1990";
and "After-Action Report - Flooding in Western Washington from
21 to 26 November 1990."
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cC. We esse bserved

Strengths during the flood fight included the benefit of
having well-trained flood fight personnel who had previously
established coordination ties with local governments.

5. Lessons Learned
a. Flood Fight team training

The District has annual flood fight exercises in all basins.
These exercises include having personnel familiarize themselves
with local rivers, problem levees, etc. County and city
officials are contacted and included in exercise activities.
Also, during the year flood fight administrative personnel are
trained at the District. North Pacific Division has biennial
training in policy and procedures for PL 84-99. All this
contributes to very efficient and effective flood teams at the
Seattle District.

Recommendation:

Districts throughout the Corps could benefit by Seattle's
example. Any District who feels they need help in this area may
observe one of our flood exercises.

b. Cellular phone communications

Cellular phones are the newest aid to better communications
during emergencies. The Seattle District Emergency Management
Branch has ten phones that are used during a flood. They are an
excellent supplement to radio as local officials may not operate
on the same radio frequency as the Corps, but many have cellular
phones.

Recommendation:

District should continue to keep cellular phones for
emergency use.
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Associated Press

Heavy rains pushed rivers to near-record flood levels
around Western Washington before subsiding Saturday,
leaving weakened dikes and levees along four major
northwest Washington rivers, officials said.

More than 500 people were evacuated, said Mark
Stewart of the state Department of Community Develop-
ment. Dozens more were unable to reach their homes or
{solated by floodwaters in rural areas from the Snoqual-
mie Valley to southwestern British Columbia, more than
100 miles to the north.

Most concern focused on Whatcom County, just south of
the Canadian border, where as much as 9 inches of rain
was reported in 24 hours.

All but two or three major roads in the county were
under water, and downtown Beilingham could face major

Most of those dispiaced by flood waters stayed with
friends and relatives, officials said.

‘The !’ational Weather Service reported seven rivers
cresting within a foot of record flood levels — the Cedar at
Renton, the Skykomist at Gold Bar, the Snoquaimie at
Carnation, the Snohomish at Snohomish, the Stillag.amish
at Arlington, the Skagit at Concrete and the Nooksack at

As the crests approached Puget Sound, authorities kept
a close walch on protective embankments along the
raging rivers.

1t dikes mmmmmmmmam
whole lower basin is going to be vulnerable,”
said. “If we have a dike failure, that could be a disaster.”
National Guard amphibious vehicles were used to get
peoplem out of Sumas on the Canadian border,

-
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Dikes break on Fir
and Ebey islands:
‘Here we go again’

and Lisa Schnellinger
P Reporters

FIR ISLAND, Skagit County — When the flood
warning came at 5 a.m. yesterday, Eliseo and Cruz
Viscalla didn’t stop to save anything from their home
of 37 years.

Fearing that the Skagit River might breach the
storm-saturated dike any minute and flord their
farm community south of Mount Vernon, they
grabbed a blanket and got out.

But the dike didn’t break until 1 p.m., and after
that the floodwaters spread with agonizing slowness.

- - -

i

Unabie to return home, the Viscallas spent most of

the day worrying about what might happen.

“We didn’t know how much time we had,” said
Cruz Viscalla. “When something like this happens,
your mind just goes blank.”

The Viscallas weren't alone in their anxiety.
About 200 others on Fir Island and about 100
residents of Ebey Island, a farming community east
of Everett in Snohomish County, left their homes in
fear of floods yesterday.

Snohomish County sheriff’s deputies evacuated
Ebey Island after a hole opened in the Snohomish
River dike about 1 p.m. The break didn't turn out as
bad as expected, and no damage was done, officials
reported late last night. : .

SinceFriday, rivers in Skagit, Snohomish, What-
com, Grays Harbor and King counties have flooded
after heavy rains from the “Pineapple Express”
tropical storm system. 0

Weather forecasters said the rains will retufn to
Western Washington by tonight. But they won't be as

heavy — “more like our usual” — and aren't likely to
cause flooding, said Bill Palmer, forecaster for the
National Weather Service in Seattle.

By early yesterday evening, the most swollen
rivers in King and Snohomish counties had fallen to
just above or below flood level. Most floodwaters
receded steadily in yesterday’s sunshine.

But several dozen roads, including some high-
ways, remained closed.

On Saturday, flooding forced more than 500
people from their homes and washed out roads
throughout Western Washington.

After a helicopter tour yesterday, Gov. Booth

Gardner declared an emergency in the five flood-
ravaged counties, making them eligible for gen-
eral state aid and for federal highway repair
money. . .

ARter flood losses are assessed, he'll decide
whether to ask President Bush to declare a federal
disaster area. That would provide more wide-
ranging federal aid. - . .

On Ebey Island, flooding is a fact of life, and
residents seemed resigned to it yesterday as they
packed up belongings and fled. Several recalled

See FLOODING, Page A4
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Flooding: Volunteer sandbag brigade ’
saves Mount Vernon’s business area

From Page 1

being evacuated in 1986 and 1975.

“Here we go again,” said Fran
Conner, who has lived in the
community 16 years. “Living down
here, you know this is going to
happen."

At the Red Cross office in
Everett, Linda Brooks and her
staff made sandwiches for crews
trying to shore up the river dikes
and prepared to help displaced
families.

“Welcome to insanity,”

The Red Cross set up three
shelters in Skagit County and one
in Whatcom County to house
about 100 people chased out by
floodwaters. The agency provided
more than 2,000 meals over the
weekend to stranded residents
and travelers.

Officials are concerned about
the extent of road damage, said
Meredith Mamanakis at the King
County Flood Warning Center.

“This is one of the bigger
floods, and almost as big as the
one in 1988,” Mamanakis said. It
could take most of today to clear
away debris and assess damage
from the flooding Cedar and Sno-
qualmie rivers, she said.

The potential for more dike

along the Snohomish had
diminished last night, a spokes-
man reported.
About 40 volunteers had
worked to repair the dike in the
afternoon, and officials expected
to finish the job before high tide
at 1 am. today.

Some dikes around Ebey Is-
land could use reinforcement,

she

_Road closures

These hughways were
closed last night by floodwa-
ters or mud and rock slides.

Highway 9 at several

lnbntateSattheAlger
exit, though traffic was being
routed around it.

25

" because they'd had enough of city

said Michael Razey, interim di-
rector of emergency management
for Snohomish County.

" “Each diking district does it
(reinforcing) when they can afford
it, . . . but they’re each smail,” he

said. The county’s public works
department is attempting to bring
the districts together to coordi-
nate future work, he said.

Throughout the region, volun-
teers poured out to help sandbag
river dikes and to help landown-
ers protect their property.

In Mount Vernon, hundreds of
people piled sandbags on the
main riverfront road late Satur-
day and early yesterday. The
sandbags prevented flooding of
the downtown business area.

“Without them, this would
have been a disaster,” said Dave
Brookings, assistant flood control
engineer for Skagit County.

For Norm Perreault, owner of
the Glacier Creek Motel in What-
com County, the help he got from
neighbors and strangers alike al-
most -made the t'lood horrors
worthwhile. : -

When water from Gallup
Creek threatened the cabins of his
motel on Highway 542 near Mount
Baker, ‘scores of volunteers
showed up to help shovel sand
into bags and stack them around
his property. :

“People would just be driving
by and see us sandbagging, and
they'd stop and help for two or
three hours. And t.hen more peo-
ple would show up,” he said.

Perreault and his wife left
jobs in Seattle seven years ago

life. The flood experience just
reaffirmed that they’d made the
right decision, Perreault said.
“The people are just great”
said Perreault, assistant fire chief
for the town. “We all rally togeth-
er, whenever anyone needs it.”
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to patch the dike. - €
“The dike felt like jelly,”

said. “It feit like

i

-egrthquake under your feet. We
“all "got out of there fast just
_imitblqv.lfwewmﬂdhave

caught in the path of that

stand flood waters. Unlike the
dike on the east bank of the
south fork of the Skagit River,
:bliiech has undergone consider-
improvements in recent
the Fir Island dike has not
properly maintained, resi-

“I've seen what saltwater has
done to peas,” he said. “They
Frow 2 inches and wilt. There's a
ot of pea farmers on Fir Island.”

And a lot of farmers are in a
world of hurt. Many don’t have
flood insurance, including long-
time Fir Island farmer fylie.
He estimates he has 9 to 10 feet
of w;atelr at his hmsemm. wyl

“I lost everything,” ie
said. “All the farm machinery,
pumps, lawn mowers, motorcy-
cles are under water. We moved
some equipment to higher
ground, but we never thought
the water would get this high.
We've had floods, but old-timers
say this is the worst —~ ever.

“We've never had water this
high on Fir Island,” he said.
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- Flood: Debns heav:l |
' 4-mile sectlon of Chuckanut Dnve

From Page B1 . Emergency workers dug out
— the lower portion of the dike to
' release some of the water and
Debris damaged State High- relieve mounting pressure. They
way 11, the Chuckanut Drive, and hope that will save the dike.
a four-mile stretch may be closed Snohomish County officials |’
up to 30 days. Road closures have were fielding call after call from
severely limited east-west travel. - people trying to get home and get .
Residents near Highway 11 settled, said Jerry Aaron, coordi- -
justnoﬂho(‘hmbeesmehrk. nmrtorthoeunv‘snepanment )
not . permitted to return - of Emergency Services. x
..homemterday and Gargett esti- people‘hﬂdtobeevacuatedfmm
mated it would be at least another . areas around Sultan, Gold Bar’
day before the area is determined and Stanwood. --
to be safe.. . qulshnd.whnchwasthmt-
State emergency workers said ened Sunday, was able to hold
16 bridges in the county required back the floodwaters. Residents
inspection. Hargett said many and emergency workers were
homes still ‘are inundated with shoring up dikes yesterday. in’
water. Three in Glzeier Springs antlcipation of the high tide and
_are beyond repair. . . the approaching storm. R
_© .The Skagit River receded yes- © ' County, state and federal
terday, ‘but uot as fast as it Tose” emergency workers were starting -
[ : ""It(ook'ﬂveboms,“to assess ‘the damage yesterday,
.to_drop 1 inch,”’" but no ‘specific dollar -amounts
¢’ works * were available, YR
crésted at The final tally will determine

| stagel”!*“'whether Gov.*Booth Gardner will-
- it _ P pa
widened to 250 °' owners tp get financial
; s will'begin * for repalrs - .- _/
; ok "'7-.":’!?;-'!"}-;7' EX R 1 ?;%T o
- ok
Stewart, ;
spokesman Depart- |
elopment, . |
which ;oversees the,. emergency - |
.- management division. e |
: "« - About 350 of the island’s 450
P midemlnededldvieetom

m still submemed in8
feet of water yesterday, said Tom
Sheahan, director of the county’s




Crews continue efforts  [EREEEEFR
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h Fork of the S8kykomish River buckied a section of the Index-

sbout eight miles northeast of index.
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By JIM HALEY
Heraid Writer

Fast-rising rivers in eastern
Snohomish County sent some
u&dents fNeeing Friday night as the

area braced for its second flood in
two weeks. . -

Flood warnings were in effect for
the Skykomish, Snohomish, Stillagu-
amish and Snoqualmie rivers,
although no major flooding was
reported. Warnings also were issued
for four other Western Washington

rivers — the Elwha, Skagit, Nooksack

and White.

The high water was added to gale-
force winds that knocked out power,
buffeted bridges and snarled traffic
Friday afternoon Iin Western
Washington.

The National Weather Service said

the flooding shouldn't reach propor-
tions of the Western Washington
flood two weeks ago. But some rivers
rose several feet in a few hours.
Four people at the Thunderbird
Resort off the Ben Howard Road
between Monroe and Sultan asked
for help getling out around 11 p.m.,
sSaid Mike Razey of the Snohomish
County Dep:rtmult of Emergency

Managemen N

The Stillaguamish River flooded a
neighborhood seven miles west of the
town, forcing the evacuation of twoor
three households, said Darrington
Fire Department spokesman Dele

Hamlin. Another family was evacu- .
ated from the Stillaguamish Country .

Club area, he said.

{

A few residents near the Sauk

mmmsewqa; .

R

Saturday, November 24, 1990 The Herald s

Area braces
for Flood IT
as rivers rise

Rain, wind batter county;,
thousands lose electricity

Sng:;mish County sherift's
depu were responding about
nndniunttogreportthatal‘amily
became stranded after a mudslide
cut off their car on a mountain road
near Green Mountain, A woman
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An anxious night
for flood victims
‘at mouth of Skagit

by Kate Shatzkin
Times staff reporter

FIR ISLAND, Skagit County — For Fir Island
residents, last night was a cruel waiting game.

The swollen North Fork of the Skagit River has
flowed through a broken levee to keep this river-delta
farming community under water the past two weeks.
The rismF river ymterd? kept workers busy as they
tried to close the gap and shore up saltwater dikes.

The river was at tlood stage — 28 feet — and rising
last night. The National Weather Service predicted it
would crest at 30 to 32 feet sometime today.

.*!‘ust how high that crest will be was uncertain last
night.

gWater levels upstream at the town of Concrete
were to be watched overnight to determine whether
sandbagging would resume today here at the mouth
of the it, said David Brookings, assistant flood
control engineer for the Skagit County Public Works
Department.

At first, officials expected the river to crest at 29
feet — a point at which they would be able to head off
a repeat of the first flood, which left parts of Fir
Island under 8 feet of water.

“That amount of water normally causes us zero

Secr®z. TTals
Wov 24

l—
-
s a
M
»

!continued from Page 1

the saltwater side of the island
yesterday.

Volunteers and the Corps of
Engineers packed the dikes with
sandbags and rock fill but shied
away m a more permanent
solution, so the water can be
drained once the flood danger
passes.

B The corps piled 4 feet of fill

XX Y]

problems,” said Brookings.

* But with more rain in the
~region bringing more water down-
.stream, the situation yesterday was

anythn:g but normal:

B Saltwater dikes on the Puget
Sound side of the island were
unstable, eroded by high winds
-and fresh water pressing against
their inner lining. Brookings said
at least four breaks occurred on

to patch the 300-foot hole ahead of
the river. But the closure could
only be built 31 feet high because
it became too narrow for trucks to
travel on it to drop fill. Above that
level, residents will have to use
sandbags.

Corps civil engineer joe Vas
looked grim as h?:jirected trucekg
across the break. He said fierce
winds kept the Skagit Bay area at
high tide all day.

“Nobody really knows what
will happen,” he said. “This is the
only thing to do.”

Skagit County officials alsu
feared flooding at Cockerham lIs-
land outside the town of Hamilton,
upstream from here, where levees
were weakened from heavy rains.

Volunteers ate Thanksgiving
leftovers at the Conway Volunteer
Fire Department last night and

waited to be called out. About
3,000 sandbags were stockpiled
nearby.

Manz residents still have not
moved back into their homes and
have only returned to clean up.
They were hoping not to have to
do it again.

With many of his 210 acres of
land underwater, farmer Joe
Tellesbo watched the water level
anxiously from his home cn Dry
Slough Road. He was determined
to stfy puyt.;d he

“l sta re through the last
flood all alone,” he said. “And |
hiope to stay here this time.”
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Fir Island is hit

by second flood
in two weeks

by Kate Shatzkin
Times staff reporter

CONWAY, Skagit County -
Onh;:'::d again, thgagver beativ Fir

The north fork of the Skagit
River prevailed over residents’ ef-
forts to hold it back yesterday,
and, breaking through a temporary
levee, flooded the river-deita com-
munity for the second time in two
weeks.

The river gushed through the
31-foot-high closure at about 11
a.m. and just kept rising.

“The new levee they built? It’s
like it never existed,” said Tim
Bright, a member of a Navy
search-and-rescue team dis-
patched from Whidbey Island to
check homes for stranded resi-
dents.

‘“The water’s going straight to
the ocean via every farm in its
way,” he said. .

Residents from nearly all the
190 homes on the delta were
evacuated again, as were residents
of the upriver towns of Lyman,
Hamilton and Thunderbird.

Army Corps of Engineers
spokesman David Harris said. the
levee break on Fir Island couldn't
éb:drepaired until the water re-

es

That isn’t likely to be for some

time. .
_ The National Weather Service
WaS uf ing the Skagit River
L crest at 36 feet at Mount
Vernon at 10 am. today, and
downtown Mount Vernon would
mwed jersey barri £
> “jersey ers” ol
concrete forms usually used to
i ghway lanes were hold-
ing .back the river there. The
barriers strung out along the levee
just matched the ed flood
evel ~ 36 feet — and couldn’t be

rai‘sied with sandbags, officials
said.

If those predictions hold up,
officials said the flooding on Fyi’r
Island should be as bad or worse
than it was two weeks ago, but
they said it was impossible to tell
how much water would be left on
the delta when it is all over.

“It's absolutely impossible to
predict how much water we're
going to have on the island when
this thing crests out,” said Don
McKeehen of the Skagit County
Department of Emergency Man-
agement.

He said at least four breaks in
the salt-water dike that holds back
Skagit Bay could serve to drain the
fresh water; on the other hand, salt
water could come in through those
openings.

Officials also hope the water
will go down more quickly than it
did in the last flood, which would
reduce the damage.

Fir Islanders, many of whom
had lost everything in the first
flood, reacted with a mixture of
numbness and resignation.

“What else could it do - carry
the house away?" asked Betsy
Ruble, whose Mann Road home
held two feet of water during the
last flood.

“1 think we feel like a fighter
who’s been knocked to the deck
and our opponent is still leaning
down and punching us,” McKee-

Volunteers and old con-
centrated on into
hundreds of sandbags to be
trucked to the North Fork Bridge,
where they were to be loaded into
Army Reserve helioogteers and de-
posited next to weakened levees
near the mouth of the river.

Despite setbacks, residents
were determined to keep fighting.




|

St Pr WNov.26

Flooding at a glance
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receding. Major flooding continue
in lower Snohomish Valley.
Skagit: Fir isiand was still under
waler last night from a broken
dike, the Siagit River crestad at
Mount Vemon and is expecied to
remain over flood stage uril Tues

Grays Harbor: The Chehalis River
crested yesterday at 71 fest and Is
expected o receds to 65 fest, of
flood stage, ftomorrow.
Clallam: Minor fiooding caused by

food stage.
Lowiz: The Chelalis River crestad
River crested at

tumed o thei homes.
County betwsen Renton and the || cneiaa: The Wanatches River
town of Maple Vatiey. creted between 2 and 4 am.

N~ yesterday, and was siowly
"""'m""w"mz. KORRae: e Tearwway 3nd Yakima
River in promey
washed out roads and bridges m Mmmm
and flooded some homes. o probleme. Forty

—— K
Wabitiolwm: Foed dumage it the
A\ MILES Grays River ame.
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Way cleared for federal ai

Allen

President declares
disaster in Skagit,
two other counties

By CHARLES SIDERIUS
Siaft Writer - -

President Bush made official Monday
what residents here have known for two
“he preside gned a federal

ident si a disaster
declannpor:l assuring federal assistance for
Skagit, Whatcom and sssssssess——
Snohomish counties M More flood cov-
because of flooding erage, A3-5
over the Veterans
Day weekend.

The proclamation is good news to local
officials like Tom Sheahan, Skagit County
emergency management director, who has
speat much of the month grappling with
flood damage in the county. -

““The outlook is a lot better. I'm looking
out and seeing clear sky, and that means
we're going to lose some water,” Sheahan
said.
The proclamation clears the way for the
county to get mopey to repair homes,
roads, dikes and other property affected by
flooding.

Bush left the declaration open-ended to
allow other counties to be included if as-
sessments by the stare and the Federal
Emergency Management Agency find suf-
ficient damage, said Dan Youmans, Gov.
Booth Gardoer’s press secretary.

the actual could go much
higher,” thé Seaztle Post-Intelligencer re-
ported.

down W and truly
assess what tic damage has been,’”’” You-
mans said. “quel’ully that will be later

Damag public and private property
in Skagit County from the flood two weeks
ago is estimated at $24.5 million.

Areas still reeling include Fir Island,
Hamilton,

See BUSH ISSUES, Page A11
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Nooksack River cuts new channel

Course endangers
businesses, homes

By CAROL FERM
of the Herald staff

Last weekend'’s flooding only marginally
increased property damage in most
of _d?v'hatcom County, emergency officials
sai

But in at least one area, new flood dam-
age may have set the stage for worse
things to come.

Midway between ing and Nugents
Corner, an Army Coros of Engineers crew
worked feverishly Monday night to force
the Nooksack River back into its regular
course,

On Monday afternoon, the river was
churning northward across former fieids
and farmland, having eaten away its steep-
sided banks and cut a new channel at the
end of Mariotta Road. It returned to its old
bed about a third of a mile from Nugent's
Cormner.

About half the river's chocolate-colored
water appeared to be rushing along in the
new course. .

“We used to have farmland here. Now
it's a brand new river,” said Bob Ball, man-
:géfgyme Stewart farm off Mount Baker

new course is worrisome not just for
farmers and property owners whose once-
mﬂddsmnowﬁverslmcingacross
Emergency officials say if another flood
should occur before repairs are made, the
river might continue its new channel
straight on — smack into Nugent s Corner.
About & dozen businesses and at least 40

residences would be if that
said John Gillies, conser-
with the US. Soil Conservation
Service. Flood waters also could e
the Deming Road, 9, and the
Mount Baker at next high water,
unless the river is he said.

could have a serious " said Gillies.
“We're just trying to do something between
(Continued on Page A2, Col, 1)

Map shows where the flooded Nooksack River has cut a new channel.

Nooksack cuts new channel

{Continued from Page A1)
floods.”

The Dale Lee farm, once siluated
on the north bank of the river, now
is on an island, flanked by the
Nooksack’s old and new channels.

Arill Berg, engineer with the Army
Corps, said he and his crews had fin-
ished extending Mubl;otta Road out
to the new channel by early
e T T
the rel
ﬁvertoitsoldbb:fn

“The river doesn't belong in here,”

Where to call
Disaster aid tions will

wday.'l‘hetoll—henunheris
1-300-462-9023. :

The number will
from 8 am. to 6 pm. seven
days a week until further
notice. Multilingual operators

he said “This is real prime farm-
land.” »

He said the river was able to cut
the new channel because so much of

the riverbank was eroded by Bood-*
i water

i
&
il
H

At an;;inbnc meeting earlier this
rged offcals 1o Qo plans
and o DUt the oy Tl wapain
up i riverbanks and dradging shangs
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Sizing up Grea

Experts agree it
was big, but was
it The Big One?

by Eric
Times reporter

Just how bi%Jwere the floods
that inundated Western Washing-
ton’s rger vallhﬁ last ?
Depends on you m
them, and who ask.

But the scientists who calculate
what constitutes a 100-year flood
readily admit that, despite such
advances as satellite telemetry and

~ computer modeling, there’s still
grnty of guesswork in what they

"Like most hard science, it has
snft, s?ots. The uncertainties and
variables can produce conflicting

results, such as those on the
Skykomish.

Some scientists say that charac-
terizing floods in recurrence-inter-
val terms may hinder public under-
standing as much as it helps.

“I¢’s a reference point that the

lic understands,” said Bob
ackson, acting hydrologist in the
Seattle office of the weather ser-
\gg “§ut they don't understand it,

er.
“It’s something hydrologists
locked into doing years ago. ft?‘
what le want to hear,” said
Chuck Swift, acting water-re-
sources chief in the state office of
the Geological Survey in Tacoma.
g attl.t,x'nlt we made a mistake doing
Merkle, chir | of hydrol-

lﬂ hydraulics for the Corps

of Engineers’ Seattle district, says
he and his cohorts who calculate

“At times it’s more of an art
than a science,” said Dan Harvey,
the corps’ chief of hydraulics.

The scientists want you to un-

2

o T aA

~N

o

Flood of '90 |



per second. All

survey’s data.
Scientists don’t have a century

agencies use the

of readings on Western Wash-
mﬁveron ich to base their

tions. So they extrapolate:
When 10 years of data on a stream
havebeencollg;ted,thef?eol ical
Survey runs peak flows from
each year through a computer
that plots the ility
of certain volumes. Other

of
agencies follow similar proce-

to estimate.

And even if the uﬁ:: do
work, they measure o riv-
er's surface elevation ~ not how
far the surface is from the stream
bed. A flood can scour the bottom
or deposits sediment there, alter-
ing flow volumes — the basis for
the 100-year flood calculations.

Swift of the Geological Survey
says scientists can get that infor-
mation in the field. But in many
instances, he said, they haven't
been able to get out to the stations
to find out last weekend’s
floods altered stream beds. The

flow and recurrence interval
released this week are “a
first, rough cut,” he said.

Then there’s the relatively brief
periorg o; rgwrc_l. Becausebeme
record of flooding may be only a
few decades long, “You may not
know what that 1 percent chance
of flooding really is,” said Derek
Booth, a geologist with the King
County Surface Water Manage-
ment Division.

A big flood can alter calcula-

tions signifieanttll\ly,e as it has for

County on A
'Grfndevenifacentmyofdata

Recurrence-interval figures
vary among agencies because the
information they plug into their
calculations isn’t the same.
caid Larry Gbbons of King Coun

ns
ty. “There are lots of variables.”
Swift say thar comparing & flood
say a

last weektehnd with one on tsl‘x)e same
river at the same point years
ago is like e apples and
oranges, because con-
ditions in the wate, that affect
runoff — dams, levees, develop-
ment, logging - change.

They say the Geological Sur-
vey’s calculations don’tmaccoum for
such while the corps
makes more of an effort to factor
them in.
which ydrologists and mpden ..gm' e
engineers are moving, but still
:;eaxlxgs andhol:gtothem : their

p into thei
recurrence-interval calculations.

Changing conditions in water-
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*"Matthew Paui, a Dike District 17 commissioner, stands atop a section of dike in the River Bend Road area. A 500-fodt stretc
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Keeping watch on the dikes

jl?l()()(ls;'\NﬂEﬁil(fﬁ[l

By CHARLES SIDERIUS

and M.SHARON BAKER
on
‘w.yn
other districts
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Officials

'keep watch

on saturated
dike system

Continued from Page A1
lems with sloughing and erosion,
althoughthenigngendmisof
the most concern, sai
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Work also is contiming om:
other- dikes, including those bor-
ockclozrrebang
A temporary I
builtbyd:ﬁ:rpsisdmostdme,

Jar a spokes-
woman for the U.S. Army Corps
of Engineers, said the corps ex-

to finish the temporary dike
EGa.m.’Nuday.

‘“That’s continuous work, 24
hours day since last Wed-
pesdsy,”” she said. ““As soon ss
that’s finished we'll jump right io
and start on the permanent clo-
sure. We expect to be finished in.
three weeks, just before Christ=
mas.”

Duchnowski said it will' cost
sbout $600,000 to repair the per-
manent dike.

**The g&t_nrewmbe
built behind emporary
one,” sﬂd.“n'winbe55
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i
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Stephen Schrosder/Skagit Valley Herald

Jerry Pelland (left) and Ken Smiliey carmry a saction of 18-inch pipe in
west Mount Vernon. The pipe and a pump were used to remove water
from a flood-created pond next to the KBRC radio station to nearby
storm drains. The pump's capacity is about 5,000 gaBons per minute.

the dike).” =~

On the south end of the iskand,
the county is working with the Soil
Conservation Service and Dike
District 22 to obtain SCS funding

Dt repair holes in- the saltwater

*‘Hopefully we can start repair-
ing the saltwater dikes tomor-

Meanwhile, food-related work
goes on elsewhere in the county.

One of the biggest problems
_nawissmdingm,aid&ook-

ings.
“Everything is saturated and the-

water i3 finding: its lowest
ground,” he said. ‘A lot of pipes

were blocked for so long and

couldn’t drain. .
“It is a matter of time before
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Dikes
(Continued from Page B1)

South of Everson near Nugents
Corner, flooding cased an estimated
$1.7 million damage to dikes and
bank protection systems. However,
because the Army Corps of Engi-
neers didn’t recognize diking in that

area as part of a continual system,
the cost of repairs will be picked up

the Soil Conservation Service,
Henken said.

Along the south fork of the Nooks-
ack, between Acme and the conflu-
ence with the main’ river, about
$100,000 damage was done to dikes.
About $130,000 damage was also
done to dikes between Everson and

Nugents Corner.

Henken said about $100,000 would
have to be nt to construct new
dikes along the middle fork of the

Nooksack where none now exist if -
future problems are to be avoided. - - =

He said the river was 150 feet
away from one home in that area at
the beginn:g of November. It's now

inches, he said.

within 34




Mount Vemnon, W.
SR
(D. 16,500)

DEC 1 2 19%0 )

———
J’ltn,l P.C.B ke 1888

mm:mvuq

AMWMM.madw-yb,lbfukhmm‘:mnudhmram'swm:nﬂOMdﬁm
Road. 3trider Construction Co. of ham was one of three ies awarded contracts for some repair work this week.
i eom:ayinanoﬂonbhmtrnroodtobmkﬁnidndbym




By CHARLES SIDERIUS
Stat Wrer

about 2,000 feet of salmon breeding
ground but will-block tide water from the
hole behind it.

The dike is perforated with manmade
and flood-created holes. Holes were
blasted into the dike to allow the flooded
island basin to drain.

Other major holes will be repaired to
look mwch the same as they did before
November flooding. Because of that, no
corps permits will be required for those,
Cook said

Two of three contracts for repairs to
the dike and for a road to it were
awarded this week. A Bellingham con-
tractor is working on a new section of
dile to close a hole near Brown's
Slough.

Tides hamper repair of seé dikes

Mathews visited the island and several
dairy farmers recently to determine the
extent of the damage.

‘“They’ve been out a month now,”” he
said. ““And it may be at least 10 days
before the levees on the south side are
fixed.”

Farmers say much of the salt water
saturated land will be extensively dam-
aged. To be usable again, the soil will
require fresh water cleaning by rain or
irrigation.

““There’s a tremendous amount of soil
damage,’’ he added.

In other developments:

B Residents of Willow Lane and Riv-
erside Drive area in Mount Vernon met
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By CHARLES SIDERIUS
Staft Writer

In the summer of 1979, thou-

1 sands of people gathered in the

nation’s capital to rally against

1 nuclear power.

A few hun-

north,
Pennsylvania’s |
Three Mile Is-

land nuclear
power plant
was still bub-

nuclear acci- TAM]NG
deant. Natiot;—_ the wild
wide, the pu

lic opinion of RiIvER
nuclear - power

:
was nearing a

meltdown,

In the fall of that year, Skagit
County voters went to the polls
and resoundingly said they
wanted nothing to do with a nu-
clear plant proposed for
Bacus Hill near Sedro-Woolley.

Those same voters turmned
down a proposal for a county
transit system, for a new county
jail and for a $55 million flood
control project.

Some say the nuclear power
issue caused voters to a

ject that would have kept the

it River in check during
November’s relatively un-

gige:
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e
rEgRs
1
]
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of Engineers’ project would have
raised and strengghened 34 miles
of existing levees around Mount
Vernon. It would have provided
the entire levee system south of
the Burlington-Sedro-Woolley
area with a minimum river water

capacity of 120,000 cubic feet
second .

per .
The Skagit River ran at
155,000 cfs during the second

The federal government and
the state would have.gd the
t $44

:
]
]
:

s
i

dike near the North Fork twice
failed, was estimated at $5.5
million even before the second
flood came. No damage esti-
mates are available for the sec-
ond flood.

Downstream from Sedro-
Woolley, the project would have
provided 100-year flood protec-
tion for urban areas and 50-year
protection for rural areas. Mount
Vernon would have gotten pro-
tection for up to a S00-year
flood event. November floods
were 20-25 year events, accord-
ing to the corps.

Burlington and Fir Island
would have both been well pro-
tected and. certainly would have
stayed dry this November had
the project been completed, en-

“1 dos:¥t think anybody pre-
dicted a back-to-back flood
event. You design for one
though,”” said engineer Soule,
who is now chief of the civil
management section with the

corps.
“It would have held for both

il
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in downtown Mount Vemon might have been

by voters in 1979. Engineers say R is .
been buik.

approved
project had
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Floods: Levee systems give

‘Disastrous’ floods

From Page 1

water marks during floods, tell
planners what areas need to be
excluded from future develop-
ment

King County, for example, is
just now preparing a draft of a
new flood plain map. The last
map was drawn in 1964.

“We had high-water record
marks on the Skykomish River
where there was no flood map-
ping to date,” said Tom Bean,
senior engineer for King Coun-
ty’s Surface Water Management
Department.

Also, millions of dollars in
federal aid for projects that
could have helped solve the
problems were never spent.

Max McYoung, an avid Skagit

River fisherman, noted that the
U.S. Forest Service never used
$11 million authorized by Con-
gress in the early 1980s for
acquiring lands to protect the
Skagit River under the federal
Wild and Scenic Rivers Act. That
money, McYoung says, could
have been used to buy land in the
river's watershed to protect it
from logging, fishing or flooding
damage.
' The Forest Service, in letters
to U.S. Rep. Al Swift, D-Wash.,
said the money wasn't ever re-
quested or appropriated, but that
“acquisition will occupy increas-
ing attention in 1991.”

. McYoung says local govern-
ment also is to blame. The Skagit

. County Commission, which was

supporting the construction of
two nuclear power plants at
Sedro-Woolley in the late 1970s,
was opposed to the Wild and
Scenic Rivers designation for the
Skagit, he said.
+ At the urging of power plant
ponents, the Skagit River was
&n wild and scenie status in
1978. The nuclear plants were
dever built.

Across Western Washington,
a major dilemma is how to hold
back the natural force of rivers
with decades-old dikes and le-
vees that are designed to fail and
permit flooding.

“The levee systems have giv-
en people a false sense of securi-
ty,” Bean said. “I look all over
and see the levees are built right
on top of the rivers. But you have
to give the river room to move.”

Bean and a team of about two
dozen local, state and federal
officials have been assessing
damage from last month’s flood-
ing in an attempt to lessen dam-
age in future disasters. A draft
report compiled last week sug-
gests that flooding cannot be
curtailed unless development
and industry are controlied.

THE WEATHER, on the other
hand, is impossible to control.

“The way this year has gone
weather-wise, anything is possi-
ble,” Hank Treick, National
Weather Service specialist said
yesterday. “Right now there is no
melting going on other than in
Seattle and the lowlands. It's still
colder than the dickens. But the
possiblity for more flooding
would be great if we had another
Pineapple Express come in on
us‘l'

The storm that caused No-
vember's flooding, the new dam-
age report says, was not all that
unusual.

“Precipitation amounts in the
northern Western Washington
watersheds were not sufficient to
cause flooding under normal cir-
cumstances,” it says.

How, then, did the recent
flooding become the worst in
state history?

Development in flood plains
has increased, it says, worsening
chronic flooding.

The Issaquah area and Maple
Valley have developed rapidly
without adequate flogd control

DAVE GRAY/P4

and little regard for potential
flood danger, Bean said.

One of the most critical prob-
lems caused by development has
been flooding of public buildings,
such as nursing homes, schools,
police and fire departments and
jails. A rescuer was killed during
the evacuation of a nursing home
during a 1968 flood in Sultan.

Last month’s flooding caused
the evacuation of several nursing
homes in North Bend, and of the
police station in Snoqualmie and
the jail in Renton.

The team recommends that
public buildings be banned in
flood-prone areas.

The report notes that while




people ‘a false sense of security’

only two deaths resulted from
last month’s flooding, “damage to
farms, homes, roads, bridges and
utilities was severe and exten-
sive.” More than 500 head of
cattle perished. The rising flood-
water forced the evacuation of
hundreds of people.

“For many of the evacuees,
abandonment of their dwellings
and possessions was a repeat
experience,” the report says.
Flood investigators said many of
the evacuees should not have
been allowed to remain on their
property after the last flood.

OF PAST mis-
takes in river management, some
flood experts do not offer much
hope that flooding damage can
be avoided in the future.

“Watershed management,
which cuts across numerous in-
terests and regions, is going to
require the same scale of coordi-
nation as a great disaster or
war,” said the UW’s Naiman.

But he cautioned that there
should not be a rush to create
new groups and new goals “when
glnvious goals have yet to be

Ily implemented.”

One of the biggest obstacles
to reaching those goals is the
patchwork of diking districts,
which farmers form to maintain
the dikes and levees that try to
hold the rivers to their course.
The districts must struggle every
year to shore up river contain-
ment systems with inadequate
money and little coordination.

Snohomish County diking dis-
tricts, for example, only recently
agreed on a plan to allow for
flooding over their dikes in cer-
tain parts of the county to ease
the damage in other, more popu-
lated sections.

“After years of dueling in the
sun we have finally come to
agreement on river levels,” sai..
Bob Johnson, a Snohomish Riv.
diking district commissioners

In Skagit County, Mark Wat-
kinson of the Department of
Emergency Management said
current practice is to maintain or
reconstruct dikes and levees to
withstand a 50-year flood level.

*“But those levees (that
flooded on the Skagit River) are
not up to those levels right now,”
he said.- .

Skagit Coumy residents have
shown a reluctance to tax them-
selves for flood country projects,
said Lloyd Ivey, a longtime Skag-
it diking district commissioner.

The Army Corps of Engineers
has said all dikes and levees
along the Skagit should be rein-
forced. The corps helped initiate
a countywide ballot issue in the
early 1980s so residents could
vote to approve the matching
money needed to do the repairs.

In annual inspections this
summer, the corps said the Skag-
it dikes and levees were well
maintained, but corps officials
noted that doesn’t mean the sys-
tem is adequate for major flood
control.

“They were not'designed for
the level of flooding that we have
had,” said a corps report.

The failure of local flood
control planning in Skagit County
and other counties may force the
Federal Emergency Management
Agency to move some communi-
ties, such as Hamilton on the
Skagit River and Ebey Island on
the Snohomish River.

Pockets of development on
the Snoqualmie and Cedar rivers
may also need to be removed.

“There are six pockets from
Whatcom to King County (where)
we see flood after flood,” said
Carl Cook, natural hazards chief
for the Northwest region of the
Federal Emergency Management
Agency.

The agency's Bob Freitag
said it tried to move some resi-
dents on Ebey Island after major

flooding in the late 1970s.

“But everyone I talked to
didn’t want to go,” he said. “The
issue is people building and
remaining in dangerous places.
Ebey Island is a microcosm of
the whole problem.”

EVERY YEAR when commu-
nities like Ebey Island flood,
taxpayers help bail out residents
through the federal emergency
agency.

Because of the recent floods,
officials seem more determined
to talk about relocation. The
state now has laws that prevent
reconstruction of severely dam-
aged structures in flood plains.

Jerry Louthain, flood plain
supervisor for the state Depart-

ment of Ecology, sent a letter last.

week to local officials intended

to reinforce “the provisions in.

the state law.”

State and local officials have v'
been too lenient after past floods, .

the letter says, allowing resi.

dents to improve their buildings -,
to better withstand flooding .
rather than demanding that they

move.

noted that the state got $1 million
to move people living near Mount

St. Helens in 1980. But now there

is only $4 million available every

year for the emergency agency’s .
nationwide disaster relocation _

efforts.

Larry Anderson of the Snoho- ’
mish County Planning Depart-

ment said efforts to pay for the
damage or to move the properm
owners have created a “regula;
tory nightmare,” with sometimes

conflicting federal, state and lo- :

cal regulations.

" “If we had taken the very,
hard-line approach and enforced -
all the restrictive provisions in .
the various codes, we would have
had to displace all these people,” -
he said. “In reality, that was ,
politically unacceptgble.”

The federal agency’s Cook
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According to Tyson, if you are
building a $140,000 home one foot
above a determined flood area, the
premium would cost about $181 a
year for $140,000 coverage on the
structure. Contents are not includ-
ed. The higher you build above the
flood area, the less expensive the

premium.
“About one-third - the homes
that flood are not in . special flood

. hazard area,” Tyson said. “Flood
| determination is not an exact sci-
"ence. If it were, we'd have far
fewer problems. People who own
homes have to use common sensé
when siting their house.” )

. A special flood hazard area 1S
defined as a specific area that
stands a 1 percent chance of
flooding in any given year. Over a
30-year period, the life of most
fixed-rate mortgages, there is a
very good chance the area will

Should you
build ona
flood plain?
Opinions vary

hould you build or live on a

—

ﬁn.m. ﬁarﬁeld has no designated
ood plains, so there is no need for

an ordinance.) Counties not only
have to adopt an ordinance, but

Few private insurance compan-
ies, if any, will write homeowners
insurance in a flood plain. The
process is complicated and expen-

Prease see KELLY on G 5

says Leland Jones, a soils special-

tain elevations, cannot be

dent of U.S.

Insurance, a Lynnwood-based
company that specializes in flood
insurance and interprets flood
maps for lenders.

‘Banks do have the option of
reqmnn‘ieﬂood insurance over and
above federal requirement,”
Tyson said. “Most lenders will

flood plain? If ever there - ike a “100-year
wa:s:i winter utg:t forces tltlxe TOM KELLY gggg z:n:s“3l(1).kyeu ﬂood"yaé’a
question it’s this one, wit i oods every 100 or
its major-league storms and floods. Times columnist ﬂwrs that occur every
‘The short answer is, you can years.
build in a flood plain and be sive. Some companies started but The Skagit River delta,
assured of federal insurance if the ceased when claims ran too high. where some of the state’s most
community has participated in es- Opinions vary greatly on the devastating flooding occurred, is
tablishing and administratin%hspe- advisability of building in a flood more complex because the entire
cific flood-code regulations. These hazard area. Often, property val-
regulations typi come from ues are greater than the cost of . .
the Army Corps of Engineers and  building levees, so construction of area is a flood plain. However, a
local planners. specific projects has been consid- series of man-made levees
Mason and Garfield counties  ered justifiable. ensures that the whole delta can't
have no flood plain ordinances and I think we should look into not be flooded at one time. A break in
therefore do not qualify for the building on a flood plain at all,” one levee relieves pressure on
National Flood Insurance Pro- other levees. The November flood

that caused the levee to break at
Fir Island was a 30-year flood,
according to Chuck Steele, chief of
the natural and technological haz-

they also have to continually en- iat 3 ; ards division of the Federal Emer-
ot by iing sure comfesciors o3 Dyt o p oA B0 goncy anagement Agecy.
msdo:eohc:;\eownecr:til:nhfl}:son cases, you are only staving o “Some people say that the
County have received disaster re- problems by buil levees and amenities o?el?ving by a river are
lief because they were flooded rip-rap. If we built the homes on far greater than the problems
even though therr homes were not  [gher ground, and left the farms caused by flood every 1
in a designated flood plain. But on the lower elevations, like in the Steele said. “But I thinmm
most homeowners in :fso'n éoun- Orient, the river could flood when

flood plai id not - 't:l‘yurpntst'f)andthelossswouldbe .

er relief because the county nimal. ) attitude is changing, especially

has not adopted and enforced a i you live in an area that since the mid-1970s. There are
flood plain ordinance. participates in and builds at cer- more and more people who do.

really want to get out.”
ag{’aﬁsﬁcs seem to provide rea;

demand a flood determination be- ments 10 T 's Column, P.O. Baw
fonle;rdinq'moncy forahomeina 70, s&m%:i
nood-irisunneecostsvnrywith -

.the site and scope of a project.




