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._ INTRODUCTION;:

In late summer of 1974 the Skagit County Rural Development Committee
appointed a sub-committee to study the effects of flooding on Skagit County,
The Sub-Committee on Floodplain Education recommended that the results of
this study should be presented to the public as a general purpose program
primarily aimed at educating the public to the potential problems of flooding
and the various alternatives that are available to reduce or mitigate the
effects of future flood action.

The results of this study were combined into a series of nine artictes
which were subsequently printed in the Skagit Valley Herald. A tenth article
was added after Skagit County experienced a flocd during the month of December,
1975.

The purpose of this series of articles is to alert the public of the
current potential of the Skagit River in respect to the increasing encroachment
of development onto the floodplain area and to stimulate public participaticn
in land use planning alternatives, Information for these articles was gathered
from the Army Corp of Engineers, Washington State Department of Conservation,
Geological Survey and others,

NOTE: Rural Development is a program of the United States Department of
Agriculture implemented at the Skagit County level by a committee consisting of
representatives of USDA agencies working with other groups and agencies both
public and private., Through continuing commitments, it tries to strengthen the
economic foundation and the quality of life in non-metropolitan areas. Rural
development committees stimulate and aid community action by initiating and
supporting study and projects leading to positive agricultural, forestry,
outdoor recreation and manpower development, planning for future change and
environmental improvement, Organizations belonging to the RDC at the Skagit
County level are: The Cooperative Extension Service, County Planning Department,
Scil Conservation Service, Department of Natural Resources, Agricultural
Stabilization and Conservation Service, County Engineers, U,S, Forest Service,
Farm Home Administration, National Park Service, Department of Fisheries,
Department of Ecology, and the Department of Game.
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1. THE SKAGIT RIVER SYSTEM

The Skagit, third mightiest river in the western portion of the United
States, flows southwesterly from its source high in the Cascade Mountains
in Canada for 163 miles to tidewater in Skagit Bay. It falls, 1,600 feet
in this distance, 1,570 feet from its source to Marblemount. The remain-
ing 30. feet of fall are distributed over 92 miles in the lower basin.

Three major tributaries augment the Skagit's flow; the Cascade which
joins it near Marblemount; the Sauk near Rockport; and the Baker at
Concrete. Although the valley floor begins to lTose its narrow profile
at Bacon Creek, the flattening of the valley floor is gradual.

During high floods, the Skagit River overflows the Tow divide between
the Skagit and Samish River flood plains and the water from both streams
intermingle on the Samish River flood plain. Flood problems of the two
streams are, therefore, closely related and both basins are generally
treated as one large flood plain.

The flood plain includes the entire flcor of the Skagit River valley,
the deltas of the Samish and Skagit Rivers, and reclaimed tidelands
adjoining the Skagit, Samish and Stillaguamish basins. The flood plain
comprises 90,000 acres, including 68,000 acres of fertile farmland down-
stream, and west of Sedro Woolley. A large portion of the farmland
west of Sedro Woolley is protected from small floods by levees, but would
be flooded by large floods that overtop or breach the levees.

The potential or loss of life and monetary damage arising from a
major flcod has risen in past years due to commercial and residential
development in the flood plain. Under 1970 prices and conditions the
average annual flood damages are estimated to be $4,766,000. Existing
flood control measures and structures combine to mitigate *potential
flood damage somewhat, but maximum protection is only achieved for floods
occurring at a frequency of once every 14 years.

Some Tow-1ying "protected" areas are subject in inundation by only
a three-year flood. The central business district of the city of
Mount Vernon is within the flood plain, but is afferded some measure of
protection by levees from all but major floods. Sedro Woolley is situated
on a terrain which slopes upward, from the river and only minor flooding
has occurred within the city limits in recent times. Burlington has
been inundated by major floods, but high levees west and south of the
city have restrained the relatively mild flooding condition of recent
years. i

o

The cause of floods on the Skagit River result from storms which,
moving in from the Pacific Ocean, have their rainfall intensified as the
air currents are forced upward over the Cascade Mountains. Temperatures
accompanying the storms are often high cnough to melt part of the
snowpack. If, in addition, the ground is saturated from previous
rains, rapid runoff takes place. Swollen creeks and streams quickly
fill the main river channel to capacity. As the increasina flow proceeds
downstream, the flatter grades cause a reduction in velocity and the
river spreads out onto the flood plain.
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When the river overflows its banks, a sheet of water quickly
spreads across the flood plain. The water is generally shallow at the
beginning and some inundated roads remain passable. However, water
may stand several feet deep in cld river channels and other depressions.
As the flow increases toward the peak of the flood, water extends to
the outer limits of the flood plain and rises to qreater elevations.
The normal river banks may disappear from sight, submerced beneath a
mile-wide expanse of water.

Vehicles being driven along drcwned roads are endangered as the feorce
of flowing water may be enough to carry cars and trucks off the pavement
intc ditches and fields. Homes in the flood plain may be inundated,
furniture waterlogged, basements filled with silt and debris. With
greater depth and the fcrce of flowing water, buildings may be moved
off their foundations or undermined.

As the water moves toward Skagit, Padilla and Samish Bays, it may
be blocked by a road fill with inadequate culvert openings. When this
happens, the water rises until it spills over the roadway, creating a
falls on the downstream side which may completely wash the road out.
Where bridges have inadequate clearances above high water, debris such
as logs, brush, and small structures may be trapped at piers or on
girders and accumulate until the bridge opening is virtually blocked.
This causes an additional rise in the water surface and may result in
collapse of the bridge.

The communities of Concrete, Marblemount, Rockport, Lyman and
Van Horn are on higher ground and are therefore not as subject to flooding.
LaConner has not been flooded in recent years, but is subject to
serious inundation as are the communities of Allen, Bow, Blanchard and
Edison in the Samish River basin and Conway, Hamilton and Avon in the
Skagit River basin.

The Skagit River is subject tc two distinct types of floods:
winter and summer. In the past most cf the exceptional winter floods
have occurred in November nr December; the summer floods in May or June.

Large winter floods in the Skagit River basin are caused by water
released through the action of strong and long-continued winds which
bear warm moisture-laden atmosphere from the Pacific Ocean to the
Cascade Range; this action causes precipitation and snowmelt. These"
winds are known locally as "chinook" winds and are caused by air currents
blowing toward the center of an area of low barometric pressure.

The floodwater released through the action of a chinook is ,composed
of both rainwater and watcr from melted snow and ice. The rainwater
and part of the water from snow and ice are from precipitation that
cccurs during the chinook in the form of rain, snow and sleet. .The
remainder of the flocdwater results from the melting of old snow and
ice, which consists not only of snow but also of rainwater that has
been absorbed and entrapped by the snow during earlier occurrences
of precipitation.

The crests of summer floods are caused mainly by the hot summer sun
melting the glaciers and the snowfields in the high sparsely timbered or
open areas. The crests of the summer floods are probably swelled to a minor
degree by snowmelt from the heavily timbered regions which lie just below
the glaciers and adjacent snowfields.
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. The peak stages nf the greatest summer floods are considerably
lower than those for the great winter floods. The summer floods, however,
are of much longer duration and are greater in volume than the winter
flocds. The crops are growing at the time of summer floods and, if
the dikes break, the great damage done is accentuated by the fact that
the long duration and great volume of the floods prevent repairing of
the dikes.
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* 11. HISTORY OF FLOODING AND FLOOD POTENTIAL

Throughout the years, major flooding has occurred in the Skagit
River basin. The Corps of Engineers Technical Report of the Skagit
River and United States Geclogical Survey Water Supply Paper 1527,
by James E. Steward and G. Lawrence Bochaine, contain descriptions of
several of these floods. A brief description of these follows.

ABOUT 1815: Hichest flood; cauge height of 20 feet at Diablo Dam;

at Rockport the river was at least 15 feet above the flocd mark cf the

1917 flood; at Concrete a gauge height nf 69.3 feet; at Sedro Weolley

the flood exceeded the 1909 flonod by 7 feet, covered the highest ground [:]
in the town with 1.5 feet of water, about 10 feet of water in present
business district, and a gauge height of 63.5 feet.

1856: Second highest flood; Reflector Bar (Diablo Dam) cauge height »f
18.5 feet; Concrete gauge height of 57.3 feat; Sedro Hoclley gauge
height about 60 feet.

NOVEMBER 19, 1897: From Birdsview east, the highest the river has ever
been due to a warm chinook wind and heavy rain, the river rose suddenly
and after 36 hours the rain subsided suddenly. Cascade, Sauk, and
Baker Rivers were high and caused a peak on the Skagit at the mouths of
each stream. Because of the sudden stopping of the rain, channel
storage greatly reduced the crest as it was moving downstream. At
Marblemount and Concrete the flood was 1.3 feet and 3.6 feet higher
respectively than the 1909 flood.

NOVEMBER 30, 1909: A series of low pressure storms moved throuah the
area, with the last storm moving in on November 26 and lasted through
November 29th, dumping 8.3 inches of precipitaticn at Sedro Woolley.
On the 26th and 27th the precipitation was in the form of snow above
2,500 feet. But cn the 28th and 29th a warm rain melted snow up to
4,000 feet elevation. The result was the largest flood since the
initiation of flood records. At the Reflector Bar (Diablo Dam), the
crest was 2.4 feet higher than the 1897 flood. At Newhalem the qauce
was 22.0 feet above the datum gauge. At Concrete, the gauge was 36.4 [:]
feet with water reaching the footing of a hotel near the cement plant.
Down river the flood breached a dike near Burlington, pushing water
over most of the land between Burlington and the Swinomish Channel.
The cauge height at Sedro Woolley was 56.5 feet.

DECEMBER 30, 1917: This flood was remarkable for the length of time
it remained high, rather than the crest, which was comparable to the
1896 flood and was 2.5 feet below the 1909 flood crest. At Sedro Woolley,

the rauge was 54.1 feet. @
A L}

DECEMBER:.12-13, 1921: The weather in November of 1921 was--’behvga!eraqe
temperatures and excessive precip ion. December was cold, btut snowfall
was less than average, much of whé' s melted off by excessive rain on
the 10th and 12th. Between 6 p.m he 9th and midnight ‘'on the 12th.
Silverfon (in Snchomish County, east of Everett) received 14.2 inches of
precip tat10n David Ranch near Ross Dam received 10.2 inches 3.4
inches fell at Sedro Woolley. Twenty-four maximums at these" i%gg1ons
were 5.9, 5.0 and 2.0 inches, respectively. These conditiong created
the second largest flood on record and caused a dike break just above
the Great Northern Railway Bridge between Mount Vernon and Burlington
dumping 60,000 cubic feet per second (cfs) of water into the Samish
R1ver DeIta area.
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“ NCYEFBER 17-28, 1949: The 1949 flood had a profile of short duration
peak. The peak dischargz near Concrote wos 153,000 cubic feet per second
which diminiched te 114,000 cfs ne2ar Mournt Vernon. The weather combined
with charnel storace had a marked evfect on tnis result. Precipitation
records indicate that iittle rainfall cccurred in the lower end of the
basin. Other records indicate that ro snow wis on the ground as far

cast as Diablo Dam, whare temperature high's and low's were 58 and 39
decrees raspactiveiy. Due to the low amount of precipitation and no snow
in the lower end of the basin, tha contribution of the tributaries in
this arez tlovards the total flew was probably minimal. Thus, natural
channel storege facilities handled the Skaait crest as it came down
river, thus possibly reducing the crest discharge from 153,000 cfs to
114,CC0 cfs. The USGS Rensort mentions that upstream storage reduced

the peak by 45,000 cfs at the Dalles, near Concrete.

FZBRUARY 10-11, 1951: The 1951 flood, on the other hand, was an example

o7 2 long curation flood. Although the peak discharge was smaller,

the dvration of high water was considerably Tonger than the 1949 flood.

it Concrat2, the crest reached a discharge of 129,000 cfs (10 year flood

frequency) compared with 153,000 c¥s ('4 year flood frequency) in the

1049 f1nod., Th2 difference though, can be scen when comparing the

Mount 'ernon discharge. For 1951, the crast reached 144,000 cfs (15

\Pnr floed frequancy) comparzd with 114,000 cfs (5 year frequency) in 1949,
Ficod demages were estim:tec at $26,270,000.

The two most recant floods of the Skagit River occurred on April 30 and
Novzmber 24, 1959 and were a 1ittle cver ©22,000 cubic feet per second

at Sedro Wenllev. This is less than half the magnitude of several floods
which have occurred in the last hundred years. The 1909 flood, however,
was thn largest since reliable records were started in 1896.

Greater floods have, and probably will, occur at rare intervals.
If al} the fiood-producing conditions should take place at the same time, [:]
the unlikely would become the possibie. For example, if the river
should be running hich, with the soii saturated and a deep, wet snowpack over
the basin, and if 2 series of storms should follow each other in from
the Pacific Ocean, precipitation and snowmelt could cause a flood
much larger than the 19092 flood,

An cxamination of ~axisting leveus idicatos that.all areas behind
the lcvess dc not have the same degree <of Tleood protection. With sand
bagging o7 1ow areas and minor flood fighting, some areas may be flooded
whan Skagit River flows r=a2ch 90,000 cubic feet ner second, while others
would be safe until a flow of about 140,000 cfs is reached. Floods of
these magnitudes are expectnd to recur a* frequences of three and 14
years, respectively. The capacity is bas2d on the assumption ofi failure
when the fiooc level is one Toot belcw “he average of low elevation
in the lev2e system.

About 23 miles cf Tevees protect. flood nlain areas west of Sedro
Wonlley from cpring F.oods ard minor w'n*er floncs of the Skagit River.
Dikes aiong saltiwater bays and channels nrevent inundation by tidal
fiows. Diking districts inclose a tnLa 07 43,000 acres of land.

During the period 1935 - 1938, approximately $276,000 was spent by
th2 Works °rogiress Acministration in _L"st*,ct1nq revetments of steel
cahies and brush mats aiong bo*h han’s of t%c Skagit River between Burling-
ton and Concrete. Since 1947. the Cerns of Engincers has spent $194,000
in rzconstructing levees. damaged by T1oods.
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« III. EXISTING FLOOD CONTROL DEVICES:

B Many people in Skagit County feel we have adequate protection against
future floods. There are even those living outside the flood plain that
‘ think a major flood would not affect them.

The fact is our diking system will only offer protection against minor
floods, and if there should be a weak point anywhere along our levees then
even a small flood can produce a great deal of damage. The dams up-river
are of some help, but we must remember that these structures were in operaticn
during the 1949 and 1951 floods.

Those living cutside the flood plain, say, on the hill in east Mcunt
Verncn, would certainly feel the effects of a flood. Water and sanitaticn,
transportaticn, utilities, all would be affected. Even Anacortes wculd feel
the pinch from a flcod as their water system is prinmarily provided by the
Skagit River. Most of our business and industry are located in pctential
danger areas and any ancunt of flocding wculd cause a great deal of mcnitary
danage.

Let's take a lock at cur existing flcod contrcl devices and see how
effective they really are.

DIKING~-Diking is known to have been practiced in the lower reaches cf
the Skagit in the early 1890's. In general, it was due to the efforts cf
individuals who were interested in keeping the surmer flocds away frcm their
seeded farm land, Some areas near the river nouth were ccmpletely surrounded
by Jikes at an early date. In the beginning, the dikes were nct very high
but were raised to a sufficient elevaticn tc confine mincr floods tc the

. river channel. However, many breaks occurred downstrean frem Avon during
the 1894 and 1897 floods.

Farmland and tcwns in the delta flcod plain west c¢f Sedrc-Woclley
are protected by levees that prevent mincer flcoding frcn the river and from
tidal salt water. About 43 miles cf main line river levees prevent flcoding
of lanl by spring floods and by ninor winter floods. Levees along salt
water bays and channels prevent inundation by tidal flows. In 1889 Sterling
Dan was constructed at the head of Gages Slough which was a distributary
of the Skagit from the ncrthern part cf Sterling Bend. This was the com-
rnencenent of nmajor diking in the vicinity of Burlington and Sedro-Woclley.
Since that date, the entire river frcm near Burlington to Skagit Bay has
been diked. These dikes have been strengthened almost continually especially
after each major flood.

To date 15 diking districts have been formed between Burlington and the
rnouth of the Skagit, enclosing a tctal of 45,000 acres of land within the
levees. The dikes range in capacity from 91,000 cubic feet per ‘seccnd
(3 year interval) to 143,000 c.f.s. (14 year interval) at the Mctnt Vernon

gauge.

Overtopping of low areas in the levee syster begins at flows of 84,000
c.f.s. Through sandbagging of low areas and nincr flood fighting, the levees
can provide capacity for a 91,000 c.f.s. flow with an average nminimun free-
beard of cne foot,

The levees, varying in height frem 5 tc 10 feet, with tcp widths of
3 to 12 feet, usually have been ccnstructed cf river selinment rangine fron
fine sandy silt to silty fine sand. Ccarser grained material encounterei in

7
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some areas indicates hillside borrcw has been used to a minor extent for
original construction or repair. Sod is grown on levee slopes tc mininmize
erosion, with riprap generally provided in the vicinity of river bends.

The state, Skagit €County, and diking and drainage districts, as well as the
federal government, have given a2id in rebuillding secticns of levees Jlamoged
by floods.

During the February 1951 flood, the water surface was approximately
at the top of the dike in two places near Burlington, Yet the peak discharee
for this floed at the gauging staticn near lMcunt Verncn was only 144,000
c.f.s. This indicates the great-possibility that future floods will breach
these dikes and flood the-lowlands. The dikes near the mouth Jdid fail in
several places in 1951.

Fairly effective flood protection works for the existing agricultural
development have been completed on the flood plain from Burlington towards
the mouth of the Skagit. Unfortunately, as one moves east cf Burlington,
flood protection slackens. A need may arise for future flood prctection
east of Burlington, depeniing cn future development prcposals.

DAMS—-Hydrcpower projects have been developed in the Skagit River
basin by the City of Seattle and the Puget Sound Power and Light Company.

Seattle City Light has constructed three power dams on the main river.
Ross Dam, at river mile 105, controls 30 percent of the basin's runoff and
is the only piject that has storapge for flood control along the lower
river, Of the 1,022,800 acre-feet of useable stcrage 120,000 acre-feet is
allocated for flcod control. This stcrage, under average conditicns, can
reduce flood crests by 15,000 to 25,000 c.f.s. cr less than 10 per cent at
Sedro-Woolley. Ross Dam seems to contribute significantly to total flood
control, although it may not be very effective if the storm center is west
of the Jam cr if the storage facility is saturated. Installed generatcr
capacity i€ 360,000 kw. Ross Dam reservoir supplements low flows of run-of-
river plants at Diablo and Gorge lams Jdownstream, Diablo Dam at river
nile 100 has a generator capacity of 122,000kw and Gorge Dam at river mile
96 has a generator capacity of 134,000 kw.

The Puget Sound Power and Light Company cperates two dams on the Baker
River, one cf the main tributaries of the Skagit. The first constructed and
downstrean dam was completed in 1927 and now has an installed capacity of
103,000 kw. The upstream dam at Baker Lake was completed in 1959, and has
a generator capacity of 94,000 kw.

These dams provide 16,000 acre-feet of flood storage on the Upper Baker
Reservoir to compensate for natural channel storage loss when the dams were
constructed., Unfortunately, this amcunt of storage dces not contribute
significantly towards flood control accerding tc the Corps of ineers,
Dams on the Skagit have not stopped flooding in the past. !

NOOKACHAMPS CREEK AREA Althcugh this is not a flood control project
or an area that is protected from floods, it does have a sisnipicant inflnence
on flood control, This area of about 5,000 acres provided approximately
34,000 acre-feet of storage for the 1951 flood and reduced the peak by
6,000 c.t.5,
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IV. PROPOSED FLOOD CONTROL STRUCTURES :

Apathy concerning flood control is a major hinderance in securing
adequate flood control devices and regulations in most flood plains throughout
the country.

Communities are reluctant to spend money on flood control projects until
flooding does occur. Then there is a chorus of voices haranging governmental
agencies for mecre protectlon. After a time this dies down and apathy again

replaces action.

Some agencies, commissioners, and individuals continue to study flood
plains through high and lows in public cooperations and interest and have sug-
gested several alternatives. These prcjects have their good and bad pcints,
are costly and demand a great deal of study and planning, It must be remembered
that in dealing with a pcwerful entity like a.river every action has a reacticn,
Dams affect fish runs, water fluxuation and change upriver ecclogical svstems.'
Upriver developments affect water runcff, and so on.

Following is a2 list of some of the mcre dominant proposed flcod contrcl
structures.

SAUK DAM--The lower Sauk Dam has not been authorized by Congress but
preliminary figures have been computed for it., The purpose of the dam woulil
be to reduce peak runoff from the Sauk River system, which contributes about
one third to the runoff of the Skagit River above Mount Vernon;

A dam could provide 134,000 acre-feet of flood control storage and
250,000 acre-~feet of total storage. This project has the potential to provilie
for floods occurring once' every 100 years. The total investment cost of the
project  would be $184,000,000, with $86,000,000 allocated to flood control
and $98,000,000 for power production. No benefit-cost ratio or non-federal
financial figures were determined for the project.

However, dam ccnstruction would severely reduce anadromous fish runs
presently utilizing the Sauk River system and eliminate spawning areas by
inundation and flwwmation of the water level. A4nnual losses in deer, steel-
head, and grousse just within the proposed dam area itself has been calculated
to be high., Also many acres of agricultural and forest land would be lost
due to dam censtruction.

Another type of structure for which there has been some discussion is
that of a free-flowing flood control dam which would store water only when
needed, such as when the river is in danger of flooding, To date, there have
been no studies done to test the feasibility of such a dam, but preliminary
examinations show the cost-benefit ratio of such an undertaking to be out
of proportion, thus cuunstinction would mcst likely net take plage at this
time, In the event that the Skagit system is included into the Federal
Wild and Scenic River System nc dams would be allowed cn the Sauk River,

AVON BYPASS--The bypass prcposal, or Avon Bypass, is an eight mile
diversicn channel of 360 bottom width. It was authorizedl in 1933 and reactivel
in 1960. Currently it is a dJeactived prcject which can be reactivated if
the county desires, The bypass location proposed by the Corps of Engineers
would cut through Gages Slough, follow the toe of Bayview Ridge and discharge
into Padilla Bay at the mouth of Indian Slough. With this alignment, the
Corps alsc proposed a four mile levee extension and improvement exteniling
from the Bypass past Burlington to the high ground between Sedro-Woclley anil
Burlington proper. The Bypass would develop a completely controlled sever
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mile long channel with acecess tc populated areas. The project would have
about 340 acres of water surface and about 440 acres of adjacent land for
public use., Construction of the levee and channel improvement would limit
use of the Bypass to divert flood flows to once in about four years, for a
duration of only one to three days, During the remainder of the time, the
bypass would be fully usable for recreation purposes such as fishing,
picnicing and other water oriented activities,

There has not, however, bteen an envircnmental impact study done at this
time to study the effect of additional fresh water and silt on the envircn-
ment and acquatic resources of Padilla Bay. It is not known whether this
change would effect the shellfish populaticn and water fowl of the bay and
tc what extent migratory fish woull be affected. It is also estimated that
approximately 500 acres of agricultural land weculd be lost due tc construction
of the channel. Cost cf the project has been set at around 36 million Jollars.

BAKER DAM--The Baker Dam project currently being investigated by the Corp
of Engineers, proposes to lower the level of the reservoir to increase flood
storage from 16,000 acre-feet to 84,000 acre-feet. This would increase the
protection level frcm a minimum of three years to six years. The cost of the
project would be in terms of lost power, which (in 1968 dollars as given by
the Puget Sound and Adjacent Waters Study) would be $133,000.

LEVEES--The Flood Control Act of 1966 authorized the strengthening of
existing levees and channel improvements along the lower 17 miles of the -
Skagit River. This work-would remcve serious obstructions to flood flows,
lower channel velocities, and reduce upstream river stages: The improvements
would provide protection to the level of 120,000 cubic feet per second
discharge or an eight year- frequency floods The ccst of such a project
would be approximately $10,087,900 of which abcut $400,770 would be the
non-Feleral share. This prcject would have Federal participation, although
it, too, is in the disactive category. )

The Puget Sound and Adjacent Waters Study proposes the ccnstruction of
new levees at the Nookachamps, Hamilton, and Sedio-Woolley., These new levees
would have a design capaecity cf 135,200 c.f.s. for a three mile levee at
Hamilton and a four mile levee at. gpive Wonlley 'nder Alternative Plan "A"
in the study.

Under Alternative "B" the levees at Hamilton and Sedio Woolley would be
larger in order to maintain the 100 year protection provided in Alternative
"A's The Nookachamps levee wonld provide 20 year protection and would be
desirned to overtop before other levees dowustieam would.

STREAM CHANNEL TMPROVEMENT AND REAT.TGNEENT---Stream channel' improvement
results in end effects much the same as those which would oceur from dikes
or levees. Here, however, the improvewents would involve drelging operuticns
(rremoval of abslunctions and/or straightening the channel coursde). Channel
improvements of this type have-a distinet advautage over the levee system
iu that when flood waters rise, any inundaticn is relatively slow. The
veloclly or surge associated with a dike failure deces not exist,

Dredging operations wculd be controlled by the surrcunding topogiaphy
and attempts to go beyond such limitations will either reap no Lenefit or w13
simply move the flood problem to other areas. Attempts to reduce stream
roughness must recognize the possibility of vegetative regrowth or sediment
deposition, both of which may return the roughness to its oripginal value,

10
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It is reascnable to expect that channel imprevements and realipnment
may require meore land area than other alternatives.’ In many cases, this land
area may not be available at a@ceptable cost. Thus, a ccnerete-lined or
other-lined channel may be necessary. In any event, aesthetics of the
improvement must not be ignored. .If dredging and realignment are undertaken,
stream water ecology may be affected. Foreces created by flowing water are
often underestimated; it is quite difficult to force a meandering channel to
assume an "artificial" path in all instances. Unless suitable protection
is designed to offset erosive energy of the stream, the meander of the
natural channel will reoccur.

WATERSHED TREATMENT--In many instances, flood damage reduction can be
effected through the treatment of upstream watershed areas: While such
treatment may quite logical and feasible; this activity probably will
not influence the flow rate in any but rather small streams.

Land use is one form of watershed treatment, For example, if an area
which is naturally forested or occupied by other vegetation is subsequently
denuded by industrial or residential development (with it associated impervious
area), the precipitation-runoff relationship for that area can be seriously
changed. Vegetation which previously "consumed" poertions of the precipitation
and controlled the runoff, particularly on steep slopes, would be remcved.
Increased amounts of runoff would then occur, and more quickly, from the same
precipitation quantities. Rapid transition from rural to urban living is a
ma jor cause of watershed changes. These are examples of what may be defined
as poor land management practices.

e
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V. JICH=PRYSICAL CNUTROLS:

fespite larce expenditures of monies for flood control projects in
post years, thc increase in flood damanes has led to a new anproach for
reducineg thes:z darmane arounts.

Thais asnroach is the application of control over the use of land lyina
adjacent to the river thirouch nlanned developrent and nanacerment of floo:!
hazard arcas. ‘'‘hile flood plain arcas can prokably never be considered
flood freec, planning uill allor selection of flonod rislis accordinn to the
tyne of dzveloprent desired.

Studies of flondplain use show that sore encroachrent is undertalien
in ianorance of the hazard, soie occurs in anticipztion nf increased nro-
tection, and soie tales place because i:v shifting the cost of the hazard to
soclety, it becories profitable to nrivate owners to do so.

Floodnlaln ranagerment is.an alternative to flood control projects.
it is desiqgned to provide an apnrcach which will permit the use and develop-
ment of floadploin lands for the ontimum henefit of the renions population
and [ts econoniic activities, without havine to nrovide structural measures
of protection to prevent flcod damages.

A floodplain nmanagement plan can reduce present aend future flood
damaqges by controllina and directine the amount and location of develon-
rment on the floodplain by the use of floodnlain zoning ani reaulations.
Floodplaln zoninn, subdivision regulation, buildino codes, and other code
enforcement procedures can supplement floodplain managerment as a means of
non physical controls.

Flcodplain zoning and requlation involves the division of the county
into Jistricts, and the requlation within these districts of: 1) uses of
structures and land, Z) heiaht and bulk of structures, and 3) the size of
lots and density of use. The characteristic feature of zoning that Ais-
tincuishes it from other controls is that the reaulations differ from district
to district. For thic reason, it can hbe us=2d to sct special standards for
land uses in flood hazard areas. The division into districts of lands
throuchout the county is bascd on the comprehensive plan which is used to
guide the crowth of the county.

Subdivision rcqulations quide the division of large parcels of land
into srtaller lots for the purposc of sale or building developrient.
Subdivision requaltions with spccial reference to flood hazards often:

1) require installation of adequate drailnage facillties, 2) require that
location of flood hazard areas he shovn on the plat map ?) prohibit
encroachment in floodway arcas, 1) require Tilllng of a portion of each lot
to nrovice a safe buildine site at an elevation above selected flood heinhts
or provide for open support elevation to achieve the same ends, and 5)
recuire the placement of strects and pubhlic utilities above a selected flood
protcction clevation. ;

nuilding codes nelther reculate-where dovelopment talies nlace nop the
type of development, but rather hufldine desian and materials. Puildine
codes can reduce flood damages to structures by settine specificgtions to:
1) nrevent flotation of buildings by requiring proner anchoraaey 2} estaklish
ninimur floor level clevations consistent with flooding vortenti l, 2) reswitos
use of materials which deterlorate when exposed to water and, ) rcquire
structural desion consistent w!th water pressure and flood velocities,

Flood proe’ing standards applied through building codes and requlations
to floodplain structures can pernit econoric develepment in the lover risk
areas by holding fiood damages and other adverse affects writhin accentable
Timits.

Sanitary and wvell codes csteblish minimum standards for waste disposal
and water sunply. Sanitary codes cormonly prchibit use of onsite wvaste
disposal faciiities such as septic tank systems in areas of high around
vater and flood hazards. ‘'eli codes often cstablish special flood proéfing
rceulations for faciilties located in fiood hezard areas.
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Other measures that could be incorporated in floodplain management
tcchniques are: 1) flood forecasting, 2) warning sinns and, 3) tax
adjustments.

The National Flood Insurance Proaram vas enacted in 1047 to offer
flood Insurance protcction to property owners in flood/mud slide prone
arecas that was not avallable before. The proaram provides monitary
protection for existing developrnent and locational nrotectlion for
proposed or improved development. It also encouraced communities to adopt
minimum land use controls which would start to minimizec the total flood/
mud slide damage In a community, The "'atlonal Flood lnsurance Program
does not stipulate thot deveclopment cannot he placed in a flood hazard area,
but that necessary precautions must bte made so that damanes are kept to a
minimum, Tries

Skagit County adopted its flest Comprehensive Plan in 1963 and a
subsequent Zoning Ordinanee in April of 1966. In Decerter of 1971 Skaclit
County adopted an amendment to the zoninn ordinance that specifically dealt
with flood manadement regulations. _

It specified that all lands lying below the 50 year frequency flood
level, as established by the U.S. Arny Corns of Enginecers, shall be class-
ificd as floodplain and are subject to certain conditions; amona them beina
that the floor level of structures for residentlial, commercial or industrial
use shall be located above the 50 year frcquency flood level. This admend-
ment further stipulated that all construction or structures on land within
the floodway {15 year frequency flood level or below) be nermitted by
conditional use permit only.

In August of 1974, this amendment was further amended to raisc the
flood level from the 597 to the 100 year freque. .y flood level in order to:
1) bring the County into compliance with State laws and, 2) enable resldents
of Skanit County to purchase flood Insurance under the National Flood
insurance Proaram,

Floodplaln requlatlons arc not almed at uses per se bhut rather the
pattern and form that such uses take. flot to be overlooked is the certainty
that all of the floodplain is going to be flooded at some time, and that the
hazard accompanying any use is much greater in sone nortions than in Gthers.

Thus, the process of identifying the floodway zone Isa way of separating
the higher hazard arcas from those of lower hazard, Once a community has
completed identification of the hiah hazard or floodway area, it has cained
the type of knowledge necessary for Intellligent Issuancc of huildina permits
for the less hazardous frinne areas of the floodway.

The concept of differemtiatina the floodiiay and the floodway frinac
represents a sort of oompromisc between the desire to prevent the shiftina
of costs resulting from floodplain occupance from individuals to the
cormunity,-and the desire to permit individual landowncrs as much frcedom
as is reasonable In the use of their lands.

Adoptlen of non physical controls Is only one of a variety of resources
available for reducinn flood damages. Such regulations riust bet approximately
comblned with other floodnlain management techniques to reasonasly ninimize
flood losses. A basic difference between reaulations and visible forms of
protection, such as dikes and dams, Is thet the former are not.likely to
induce uses incompatible with a residual flood threat. Visible dams and
dikes, such as those which have been bullt in earlier years, tend to
encourage a false sense of security.
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Vi, WATER RUNOFF_AND DRAINAGE PROBLEMS:

The Skagit River and its tributaries comprise a 90,000 acre flood
plain, Heavy rains, accompanied by warm, moist wind, that melted the snow
pack caused rapid rises in tributaries that in turn caused flooding to
down-stream areas of the Skagit in cur most recent flood. The magnitude
and intensity of a storm cannot always be used as an index of the resultant
river discharge. Other factors, such as temperature, degree of soil
saturation and moisture content of the snow pack, largely influence the
rate of the total runoff produced by a particular storm. The conditions
leading to our most recent storm which caused flooding was not all that
unusual but resulted in.severe flooding in places.

Let's examine the drainage and runoff conditions that contributed
somewhat to the past flood: Generally speaking, soils within the Skagit
watershed area are of four types, the low fertile river valley soils,
upland less permeable soils, the steeper gravelly forested soils and rock
found in the high mountainous areas. The upland and forested soils have
relatively low water holding capacity and shed water very quickly onto
the lower river valley where drainage problems usually occur, The steep
rocky mountains also shed water readily to the forested areas complicating
problems even more.

Due to the pattern of urbar development in Skagit County most of our
agricultural base is located in the fertile valley, while a great deal of
urban growth is taking place on the upland soils. At the same time, most
of the forested soils are in forest production and are logged periodically.
Upland logging and urbanization can drastically affect water runoff, The
influences of forest cover on total runoff has some significance to stream-
flow but the major damage usually occurs from land slides and debris
carried by the streams. Although several studies have indicated that
increases in streamflow do occur following cutting, in most cases this
results from higher soil moisture in the clear cut areas where trans-
piration has been greatly reduced, In this area, the greatest increases
in peak streamflow occur during the first fall storms when soil moisture
is high in the cut over areas, but some storage capacity remains in the
drier soils under a timber stand. During the recent flooding, both soils
in clear cuts, as well as under forest cover were saturated before the
peak of the storm. But due to the heavier snowpack in the clear cut areas
more water had the ability to run off of the melting snow with little
interception from vegetation, Even with the above in mind, during most
storms the influence of sustained yield timber harvest on either precip-
itation or streamflow can be considered less damage-wise than the debris
and land slides occuring as a result of a storm.

Another important aspect of water runoff occurs in urban\zed areas.
Upland development that occurs mostly on less permeable soils “causes a
significant increase in runoff amounts and changes the natural water
runoff patterns. For example, comparing a two block area which is flat
and has a silt loam soil, is currently being used as pasture, to the
same type of land which is being used for multi-family appartments, we
can see an increase in runoff, Using a 10 year frequency storm that
produces 2.6 inches of water in 24 hours the pasture would yield 36 gallons
per minute during its peak runoff. On the other hand, the multi-family
apartment complex would yield a runoff of approximately 99 gallons per
minute during its peak. Using this example one can see a never-ending
battle for urban dwellers to properly dispose of excess runoff water
generated by them., This also exerts increased pressure on thoseliving
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in the lowlands who must some way handle the water before it reaches
the bay. The existence of ponded water in and around Mount Vernon is
a vivid example of trapped runoff water with no place to go except to
be evaporated or absorbed by the already saturated soil. The Skagit
River watershed has undergone significant land use changes since 1909
when the worst flood on record occurred. Many of these changes have
added to and increased runoff rates affecting the total flow of the
Skagit River. But total affects of these changes have gone relatively
unnoticed in predicting chances of floods far greater than what we

in Skagit County just witnessed last December.




VII. DEVELOPMENT IN THE FLOOD PLAIN:

Barly settlers in the flood plain built dikes and levees to protect their
crops from mild spring floods, which from time to time caused the Skagit to over-
flow its banks and wash over the farm land. Since that time dike and levee
improvements have continued tc reclaim more and more usable farmland,

These improvements in the late 1890's and early 1900's, combined with the
consiruction of the various dams on the upper Skagit have helped control some of
the intermittent seasonal high waters, yet cannot stop any major flooding in the
Skagit Valley. These dams and dikes have, however, created a sense of security
for som= property ovmers and residents of the floodplain which has provided the
impetunus towards more development in the floodplain areas.

Development in the floodplain in the early days was primarily related to
agricultural production. This involved generally large acreages of crop lands
on the flats and pasture and grazing areas in the upriver portions. Generally
these lands were not appreciably damaged by intermittent flooding. However,
today's intensive farming methods and specialized cropping technigques would be
guite extensively damaged by water flow over the lower valley's floodplain.

Regidential development in the floodplain has primarily centered around
czisting cities and towns and has until recently not tended to be dispersed in
a variety of concentrated locations.

Flooding adversely affects the quality and dollar values of residential
housing available. Floodwaters rarely carry entire houses off their founda-
tions, however, significant damage, such as shifting and settling of founda-
tiong, damp rot in timbers, buckling of floors and walks, shorting of electrical
systenz, and the soiling of furniture, rugs and draperies, often result fronm
flooding. The homeowner must spend funds which might have otherwise goné for
home improvements on costly flood damage repairs.

Observations of a number of homes built in the early 1900's, especially
in the farming areas, show the majority have high foundations or elevated
living areas which reflect their respect for the flood potentials of the
Skagit River. Many newer homes built in the floocdplain prior to 1967 were
not required to build to any certain flood elevations and did not. These are
amoung the residential structures which are nmost susceptible to incurring
flood damage.

After 1967, clevation of structures was required in both the State of
WVashington and Skagit County. In 1974 the Skagit County Zoning ordinsnce was
amended to require the first floor level of structures for residemtial, rop-
riercial and industrial use be located above the 100 year frequency flood Jevel.

Conmercial and industrial intrusion on the floodplain has historieslly
been associated with processing of the natural resource products in the arsz;
canneries, lumber nills and other associated facilities. Most intensive typ-
developnents have been located in cities and towns in the floodplain because ~f
their proxinity to employees, source naterials and transportation facilities.
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industries and some commercial ventures because of danger to plant and equip-
nent and the cast of flcod protection. Most industries are not likely to be
willing to make substantial investnents necessary to build their sites up
chove maxioun flood danger levels.

. Today, a floodplain site is generally unacceptable to nost large scale

The type of development nost likely to be impacted by flooding are
recreational subdivicions and "riverfront" lot developnents generally located
pstrean fron Sedro-Woolley. The growing aoount of leisure tine and increasing
“egnand for second homes, recreation cabins ard some permanent hones with water-
~»ont have caused great pressures on the floodplain areas in Skagit County. It
is these adjecent developnents that are directly effected by the intermittent
2ice and fall of the river that are going to request additional protection fron
fraquent flooding or high water by means of rip-rapping or other protective
structures.

Prior to the Zoning Ordinance going into effect in Skagit County (1966),
there were several sinmilar developments that were located, or were partially
located in the floodway of the rivers. The developnent at Cane rn for
exanple, has approxinately one-half of its lots located within the floodway
(15 year frequency flood) and the najority of the remainder is within the
floodplain of the Skagit. More often than not people purchase lots in these
developnents not realizing that they are in danger of being flooded. There

e could be some question whether such an intense developnment, if proposed today,
would be allowed:under present conditions and regulations.
. Any structure in the County built on the floodplain for residential,

comnercial or industrial use would require a floodplain nanagenent pernit frono
the Skagit County Planning Department. In 197L, the Planning Departnent issued
57 pernits for structures whose estimated values were $8L5,000. In conparison,
1972 floodplain nanagenent pernits nunber 60 with their value at $1,077,000.
The najority of floodplain managenent permits are for single fanily residences
which does show there is a large anount of capital invested in the floodplain

areas.

The potential cost of a major flood in the Skagit Valley would unquestion-
ably go into the nmillious of dollars. The cost would be spread between those who
ocenpy the floodplain and are directly affected and also those who live out of
.the floodplain who pay for relief, repair and other clean up work.

_ - Any developnent in the floodplain should be seriously studied to ascertain
l the ranifications of any such developnment. As nore and nore developnents
\ encroach onto our fl60 ssure is put on government to spend more

noney for flood protection. As the river is nade safer from floods' more devel-
pnent takes place which puts agriculture under a great deal of pressure. .
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VIII. COSTS OF FLOODING:

The flood that last Decenber brought disaster to nany Skagit fanilies is
already being spoken of as the "flood of the century" by some. The tern implies
that we will not expect to see another costly anéd dangerous outpouring of rain,
snow and wind until about the year 2075.

However, none of the western Washington rivers, which ranpaged their banks
last Decenber cane even close to 100-year flood stage. Prelininary assessoent
indicates that the Nisqually hit the highest level in flood frequency at LO years,
but 4id only negligible danage due to the lack of development in that flood plain.
The Skagit, on the otherhand, suffered a 10-year flood and over 150 homes were
danaged.

The largest flood on the Skagit according to historical evidence, occurrecd
long before the first white man arrived on the scene. Man has been keeping
records of floods on the Skagit since 1896 and we have had about 37 floods
since that tinme. This would average a flcod about every other year and nine
najor floods during the period.

The flood plain of the Skagit River covers about 90,000 acres of land,
Ahout 68,000 acres of this flood plain is fertile agricultural land. Conpeting
with this farmland are thousands of structures, including a full range of farm,
residential, comnercial, and industrial buildings with connecting roads and
utilities. Much of it has been inundated many times since it was first settled
in 1869,

The old tinmers were willing to accept this as a natter of course - just
look at the nany honesteads built upon elevated foundations at the highest
point on the tract. As a result, flood danage in the past was confined pri-
narily to croups. And while farmers nay Aisnapree, floods may produce short-
tern losses, but long-teru gains thiungh soil developient and vevitalization,

The greater part of past flood danage has been to land and crops in the
lower valley. Major danage resnlts froa the druwning of grasses and other
plants, loss of livestock, sheet erosion cansed by overflow of fallow ground,
leaching of fertilizer, infestation by weed seed, carrying away of fences,
the depnsition of sand, gravel and driftwood, teupurary loss of pasture be-
cause of ground saturation and loss of land thrungh streanmbank erosion. When
tidal dikes in the delta are breached by inpounded floodflows, the resulting
enltwater intrusion reduces productivity fron one to three years. -

Next in inmportance is danage to buildings, including shifting and
acltling of foundations, canmp rot in tinmbers, lLuckling of floors and wells,
shorting of electrical systens, the rusting and silting of vehicles, tools
and appliances, and the soiling of furniture, rugs, and draperies. The
contents of commercial buildings depreciate in value and Josses in salae « cuan
because of suspended operations.

The danage to levees by erosion and overtopping is significant. Highway

and- railroad enbankments and shoulders suffer erosion, undermining of pavenent,
and tenporary weakening as a result of subgrade saturation.
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Lthoush derases éncur rriarily in the aresa west of Sedro-Woolley in the
floodplain, they do not stop there but continue up the river valley. Upstrean
of Sedro-Woolley rmuch of the floodplain is uncleared or unsuitatle for farming,
but is an attractive location for summer hone developnents. Flood danages are
increasing rapidly in these areas because the developments are often located cn
reaches where the riverbank is low. The danages result fron bank ercsion and
fron overtopping of low riverbanks and low levees,

The tctal costs of selected historical flcods calculated in 1972 prices
and conditions are as follows:

PEAK FLOW AT RECURRENCE DAMAGE 1972

STORM CONCRETE CFS INTERVAL YEARS PRICES & CONDITIONS
NOV. 1909 260,000 100 $3L,980,000
DEC. 1921 210,000 70 32,850,000
FEB. 1932 147,000 12 25,291,000
——— 220,000 50 - 32,780,000
NOV. 1949 15L,000 14 1L, 340,000
FEB. 1951 139,000 10 26,270,000

It must be noted that not all people are in agreenent as to the type and
anount of damage involved with the crops and farn land. Several years after the
1951 floecd, a survey was taken to determine damages incurred by farmers due to
the flood.

It was deternined fron the responses that flood damage was not as high as
first thought, and in nost cases, except where land was lost, or where sand was
deposited on crop land, farmers recovered very quickly from the flood.

Two reasouns could explain this. First the-mmnhtof tine passed since the
flood could have nininized the anount of danages incurred in the ninds of the
farmers. The other explanation might be that major flooding in the Skagit
occurs during the winter monthas when nost of the farm land is non-productive
except for a few winter crops and pasture land.

It was felt that the inactive crop land would not be danaged by slow
immdation. This point of view is supported by the fact that continued agricul-
tural use of the highly flooded Nookachanps area is nade. As a result of this
survey it would seen far more danage occurs during high water times in the late
spring and early summer.

The irportant point is that earlier danage estinates can be questioned,
Althounzh no figures are available to deternine the magnitude of the reduction of
danages, the anount of percentages would likely not be as high as projected by
the Corps of Engineers, and if crop and livestock damages are substantially
reduced, this would greatly reduce the benefits provided by flood control prs-
jects. And a reduced benefit-cost ratio would nake it more difficult to LuilA
narginal and subnarginal flood control projects.

Although farmers who have been flooded suffer greatly, in nost cases (except
for livestock losses,) they recover fron the affects of a flood much faster than
do owners of residents and snall business establishnents. But while agricultur:l
danage estinates are believed to be overcstimated, each additional hone c¢r corrmer—
cial structure allowed in the flood plain increases the potential for increased
danages.
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1V, FLOOD PLAIN MANAGEMENT:

The importance of flood damage prevention is becoming more pronounced
with our expanding population., Vacant lands ere being covered with subdivisions,
shopping centers and commercial areas. Often these lands are subject to serious
flood hazards which developers do not or will not recoginze,

Most promoters lack a long-range viewpoint. They may unintentionally sadZle
future owners with flood susceptible, depreciated and hazardous property. It
then becomes the public sector's responsibility either to guide the use of land
in the flood plain or to '"bail cut' an uninformed public by spending a great
deal of money to ''flood proof'' potential flood hazard areas.

There is little guestion that housing and other cevelopment in the flood
plain on the Skagit is denser and larger now than it was in 1951, not tc mentiun
mcre perilous stmed:.. ‘Elood plains by definition are where rivers flood, The
flooding creates the plains. So one lesson can be drawn, & flood somewhat
smaller than those in the past may do worse damage today simply because there
is more to damage by water rushing homeward to the sea. That is one good
reason why governmental planners now are starting tc ban further development
on the flood plains.

In August of 1966, the President of the United States, issued an executive
order which clearly points out that the executive branches of the Federal
Government shall not expand, loan, or issue grants with federal money in flcod
hazardous areas until the flood hazard is fully analyzed. The federal govern-
ment now uses the carrot and stick approach through the Flcod Insurance Program
to regulate flood plain development,

The program was established by the National Flood Insurance Act of 1968
(enacted as part of the Housing and Urban Development Act of 1968) to make
specified amounts of flood insurance, previously unavailable from private
insurers, available under federal auspices. |In return for the provisions cf
subsidized insurance to existing properties, the Act requires that State and
local governuwents adopt and enforce land use and control measures that will
guide land develupment in flood-prine areas in order to avoid or reduce future
flood Jamage. A 1969 ~umn micnl to the Act expanded the definition of fleod to
include mudslides, and mudslide area restrvictions are also required, where
applicable.

Flood plain zoning is the most common and perhaps the easiest way to
aconmulate local development cbjectives with the requirenents of the National
Floud Insurance program, Zoning of counties, including control cf flood piain
uses, is just as desirable and legally scund, The purpose for such zoning is
tc reserve the flood plain for those uses which are not only best suited to it
hut are least subject tc damage during high water,

Part of the flood plain is liable to be inundated every few years, This
area could be zoned for agricultural uses, including farm buildings necessary
for farm operations, Certain other public and commercial activities which
can recvver readily from inundation could be allowed such as parks, playfields,
parrking lots, golf courses, etc,

At present, governmental agencies, the Corps of Engineers, and planning
bodies all across the country are wcrking towards effective floodplain manaage-
ment programs which are an alternative to flood centrol projects., A floodplain
managemnent program can be accomplished in a variety of ways. The primary
concern of the program is to minimize structures on the floodplain and/or to
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require that new structures be built to offer minimum resistance tc floodwater
in certain crucial areas. Some objectives of the flocodplain management program
are as follows:

1. Prohibition of floodplain uses such as filling, dumping, storage cf
materials, structures, buildings and any other wcrks which would increase
potential flood heights and velocities by cbstruction tc flows and lcss cf
valley storage. (This would be most critical east of Sedrc Woolley,)

2. Protection of human life and health,

3. Minimization of public and private property damages.

L, Minimization of surface and ground water pollution which will affect
human, animal or plant life,

5. Control of development which would create an additional demand for
public investment in flond control works.

6. Control of development which would create an additicnal burden tc the
public in the costs of rescue, relief, emergency preparedness measures, sand
bagging, pumping, and temporary dikes or levees.

7. Ccntrol of development which would create an additional burcen to the
public for business interruptions, factory clesing, disruption of transportaticn
routes, interference with utility services and other factcrs that result in lcss
of wages, sales, production and result in tax write-offs,

8. Provisions for public awareness of the flcoding potential and tc
discourage the victimization of unwary land and home buyers.

9. Maintenance of stable tax base through the preservation or enhancement
of property values for future flcodplain development, |In addition, development
of future flood blight areas on floodplains will be minimized and precperty
values and the tax base adjacent to the floodplain will be preserved.

What are Skagit County's alternatives? At present, cost-benefit ratics
do not warrant the costs of construction of new flood control devices such as
dams, the Avon Bypass, etc., but as development continues to encrcach ontc the
agricultural land, cost-benefit ratios become more in favor of constructing
these flood control structures, |If we do limit growth on the flood plain
through floodplain management and keep it confined to higher ground, then
a great deal of time and money will be needed to study water run-off and
drainage problems caused by any new construction. |If, on the cther hand it
would seem moure feasible to construct, say, a dam, then fish and game lcsses,
recreation and timber reductions and the costs of construction to Skagit
citizens would all have to be taken into eccnsideration,

There are no pat answers as to which is the best way to go. The Skagit
County Rural Development Committee hopes that all Skagit County Citizens will
take an active part in each and every flocdplain management decision., Only
in this way can an adequate foundation be laid for a management progranm which
would protect residents of the flcodplain and enhance the mighty Skagit,
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On November 30th a cold front moved into the Skagit area covering the
area between Burlington and the Cascades with a moderate amount of snow. On
December Ist a new front moved into the area raising the freezing level higher
up in the mountains and dumping rain on the valley as the temperature continued
to raise, Melting snow and rain water begain swelling ditches, streams and the
. Skagit River, which began flooding scmetime Tuesday night, The weather continued
to stay warm and rainy through Wednesday with wind coming up in the afterncon
causing wave action which threatened dikes and other structures along the river,
Several critical periods were met during the flood when tides were high and
the winds strong. Peak high water level was reached Thursday night when the
river creasted at 35.6 feet at the Riverside Bridge in Mcunt Vernon. Twenty-
six feet of water in the river at this point is considered flood stage by the
Skagit County Engineers. Clear weather and cooler temperatures begining
Thursday affected immediate receeding along the river as soon as the crest
past, By Friday, December S5th, the water level was dropping and water receeded
at a remarkably rapid rate. The river lacked only 2,000 cubic feet per second
of becoming a flood of the same magitude as the 1951 flood which caused a
major levee break near €onway,

Seattle City Light, owner of Ross Dam which controls approximately one-
third of the Skagit River's flow, started to store water in Ross Reservoir at
the request of the Corps of Engineers on November 30, 1975. The maximum Sterage
was reached on December uth, and totaled 94,000 acre feet., This water was then
slowly released at the request of the Corps so that the Department could lower
the Ross Reservoir water level down to its normal flood control elevation,

This point was reached on Decembcr 9, 1975.

At the time of the flood crest at Concrete (which amounted to a measured
value of 122,000 cubic feet per second) the-inflow into Ross Reservoir was
approximately 24,000 cfs. The Ross plant was releasing at that time, slightly
less than 5,000 cfs, there fore, the added inflow into Ross Reservoir that was
not released, namely, 19,000 cfs would have added substantially to the Concrete
crest, thereby creating a peak flow of approximately 141,000 cfs,

Therefore, Ross Dam had contrcl over approximately 17% of the river flcw
at that time, It has been calculated that the control they had enabled them
to reduce the flood level at Concrete by approximately two and one-half feet,

The damages in this county could have been far greater if it wern't for
the extensive diking system on the lower Skagit River, not to mention the
massive effort by local people and the military to prevent the dikes from
slipping or breaking in weak spots. The majority of agricultural land flooded
was in the unprotected areas such as the Noclkachamps drainage area, the Upper
Skagit east of Sedro Woolley, with some intermittent floodinglon the Samish
River, Damage estimates are veiy approximate at this time for crops, fences,
machinery, livestock, ponds and debris, Crop damage is very vague, depending
on how long the water stood in & field, Much of the flcoded land was in hay
and pasture and damage may not be apparent until the growing season begins,
Reduction in other crops, such as seed plants and berries, will also be easier
to asses in the spring,

Following is a brief overview of the damages incurred during the Decemler
flood:

Drajnage Systems: $287,n00 P 003515
Water Disposal System: $58,800

Buildings: .$2,163,000 1.5 million private,
Debris Removal: $47,700 663,000 public
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Damage to: Roads : $43,600

Streets, Mount Vernon $18,350
Bridges $38,000
Culverts $1,000
Debris Clearance on Roads: $2,700
Damage to roads under Federal Aid System: $145,700
Damage to DNR Roads: $240,800
Crops of Engineers (Debris Clearance, $350,000

Protective Measures, Damage to Water
Control Facilities, Damage to Recreational
Facilities):

Rock Work Estimates: $299,000
Farm Damages: e
Land Damage by Sedimentation and Erosion: 225 Acres
Livestock Losses: 125 Head (90 from one dairyman)
Machinery: Limited Data
Fences: 81,000 Feet
Debris Removal: i 500 Acres
Crops: Hay, Sllage Grain 175 Tons
Vegetable Seed Crops 55 Acres
Bulbs 30 Acres
Cabbage Seed 14 Acres
Soil Losses: Could not be determined

The Department of Game estimated that $65,450 worth of damage was done
as a result of the flocd., This is broken down as follows:

. - Barnaby Slough $13,05¢C
Skagit Wildlife Rec. Area $35,700
Dikes, Equipment & Access $16,700

Areas

It was difficult to put an amount on the damage done to resource areas.

The effects of flooding on salmon survival include the following:
1. Dislodging of eggs from the stream bed, 2. Movement and shocking of eggs
during early developmental stages causing death. 3. Smoothering of eggs due
to deposition of silt or burying caused by deposition of transported stream-
bed materials. 4, Spmming ealuwur wmoy, Lo vsshad out of their spawning areas,
5. Accumslarion of debris may cause a block to iho upstieam pnassanga of ealowa
thus eliminating spawning areas. 6. Channel changes may result in drying up
_of a stream previously used for spawning. 7. .,Log jams block juvenile
gcess to upstream rearing areas. i

# “tmpact of flooding was more severe in tributary strqams, particularly
in the lower Skagit. Though flooding was not as severe in Skagit tributaries
above the Sauk River. The Sauk River below Darrington was altered due to many

channel changes. ;

Future Skagit River salmon returns will undoubtidly be effected by the
. 1975 December flood. The combined low escapement of pinks and poor survival
will effect returns in 1977. Though chinovk were assumed to be less effected,
'\f 4 The reduced survival in tributaries and the Sauk River, may result in lower
returns in 1979. Coho production is more dependent on summer stream flows
N and returns in 1978 should not be impacted as a result. of flooding. Chum
returns in 1979 will be influenced more by the low escapement than by flo.ating,
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As can be determined from the aboye figures, Skagit County suffered
damages in the millions of dollars. Even though the December flood was a
relativly small flood, with no major breaks occuring in the dikes, losses
were high. Some of the damages to agriculture, fisheries resources and soil
erosicn is very difficult to determine and no figures have been computed for
them at this time,

What can Skagit County expect in the future? Larger and more damaging
floods than the one we just exnerienced are 1ikely to occur, How we protect
ourselves and property from this possibility is . hard question to answer,
If we allow the flood plain to be developed, then flood control structures
may be our only alternative, costly as it may be. |If, on the other hand,
flood plain management 'seems to be the best tool available to us, plans
should be carefully laid-out to ensure equitable treatment for all those
living in the flood plain.

This is the last of our series on flobding in Skagit County, The Skagit
County Rural Development Committee hopes that some of the infcrmation pre-
sented here has beem.,of some value to the reader in understanding the mightv
Skagit.

e
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