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—  characteristics of Kittitas County, the Yakima drainage
basin, flooding in the Yakima drainage basin, and the
present status of controlling flood damage.



TABLE O

General Characteristics of Kit

Location and Extent . .

Topography .

Climate + + + « . . 5 o
Vegetation . . . . . . .
Population . . . 5 o
Economic Development .

Rivers and Streams.

Flood Problems . . . . . . . .
General . . . 5 o o o
Flooding Characteristics

Flooding History . . . . « . .

Yakima River, Cle Elum to
Yakima River, Teanaway to

Present Flood Control Status .

Storage Facilities . .
Levees and Channels . .
Flood Plain Regulation Pr
Flood Forecasting and Eme

F CONTENTS

titas County . . . .

e = = & » & @
-
-
.
.
L]

L] . L] . - - - [] . L3

Teanaway River . . . . .
Naches River . . . . . .

- - L] . L] - L] [ - [ . .

L] » L] - - - L] . *

ogram 1n Klttltas County
rgency Operations

Appendix A . . . . . . . 0 0 e e e 0 e e
Plate 1., Kittitas County Reference . . . . . . . .
Plate 2 Kittitas County Land Forms e
Plate 3. Kittitas County Geology . . . . . .
Plate 4. Kittitas County Seils . . . . . . . 5 0
Plate 5. Kittitas County Drainage . .
Plate 6. Kittitas County Irrigatiom . . . .
Plate 7 Kittitas County Climate . . 5 5
Plate 8. Kittitas County Gemeral Vegetatlon Types
Plate 9. Kittitas County Transportation . . . :
Plate 10. Kittitas County Population Distribution
Plate 11. Kittitas County Flood Control Zones . .
Plate 12. Kittitas County Energy Transmission
Plate 13, Kittitas County Land Ownership . . . . .

Appendix B . . . . . . 5 0 0 00 o0 0 o0 0 0 o0 o0 8o o

Climatological Summary:
Climatological Summary:

Appendix C .

Chapter 86.16 RCW Washington State Flood Control Act

Amended 1973

Cle Elum . . . . . « « . .
Ellensburg . . . . . . . .

o
kg
0]

OO oo 0o oo ~J ~J an Libnn W+ - =



Appendix D . « . . . ¢ . ¢ v e e . o
Shoreline Management Act of 1971

Notes and Sources . . « o o » o« « &



GENERAL CHARACTERISTICS OF KITTITAS COUNTY

Location and Extent. Kittitas County is essentially comprised of
-the Yakima drainage area which lies on the east slope of the Cas-
cade Range and is a tributary to the Columbia River. The basin
includes approximately 82 percent of the total land area in the
county or approximately 1,900 square miles and is bounded on the
west by the Cascade Range, on the north by the Wenatchee River
Basin, and elsewhere, by comparatively narrow divides separating
it from the main stem drainage of the Columbia.

Topography. The Yakima drainage basin in Kittitas County is almost
entirely mountainous or hilly, from 7,000 to 8,000 foot peaks in the
Cascade to the west to the encircling ridges of 2.500 feet to the
south, 2,000 feet to the east, and 5,000 feet to the north. (See
Appendix A, Plate #2). For much of its length the Yakima River
flows through well marked canyons. There exist essentially two
relatively flat valley areas; a strip one to two miles wide and

20 miles long from Easton past Cle Elum to Teanaway, and a 10 by

20 mile Kittitas Valley along the Yakima River at Ellemnsburg. The
Yakima is fed by many tributaries extending from the encircling
mount regioms.

Climate. The summer climate is hot and dry, typical of the contin-
ental type. Winters are moderately cold and cloudy, due primarily

to the marine influence of the prevailing westerly circulation from
the Pacific Ocean.

Approximately 75 percent of the anmnual precipitation occurs during
the period October through March.

Annual precipitation decreases from more than 100 inches in the
Cascade Range to less than 7 inches in the lower elevation just east
of Ellensburg. (See Appendix A, Plate #7). Normal snow fall is

in excess of 300 inches and falls in the higher slopes of the
Cascade Range with lower valleys receiving 10 to 15 inches. Winter
temperatures normally range from near 20° F at night to mear 30° F
in the daytime, but temperatures of 0°F or below can be expected
every year in January and February. Normal summer temperatures
reach 90°F during the daytime hut cool to nearly 60°F at night due
to the very low humidity. Temperatures exceeding 100°F are not
uncommon and a few readings over 110°F have been recorded.

Listed in Appendix B are the weather statistic charts of Cle Elum
and Ellensburg respectively. These climatic records are representa-
tive of two major regions within the County. From this data three
important factors are apparent:



1. There is a wide range of precipitation in Kittitas
County with high averages in the west decreasing to
very low averages to the east.

2. The greatest proportion of annual rain and snow fall
occurs between October and March.

3. The greatest flood incidence in May and June when
snow is melting rapidly at the higher attitudes; but
like rivers on the western slopes of the Cascades
floods in the fall and winter months are common.

Vegetation. The nmatural vegetation in floodplain areas has for the
most part been replaced by agricultural products. The exception to
this is in the western portion of the county where in the higher
elevations forests of pine and fir grow abundantly. In those
shoreline areas that have not been converted to actual crop or
grazing lands, the vegetation consists primarily of a belt of

tree and shrubery growth. (See Appendix A, Plate #8, for the
general vegetation types in Kittitas County).

Population. In 1973 the estimated population of Kittitas County was
23,200, an increase of two percent since 1970. Population increase
over the past twenty years has been a mere 13 percent from 22,235 in
1950 to 25,039 in 1970. Most of all these increases can be accounted
for in student, faculty, and staff increases at Central Washington
State College located in the City of Ellensburg. . The County's
"resident" %total population less the college enrollment) has
remained stable since the early 1950's. :

There are essentially two major cities in Kittitas County: Cle
Elum, with a population of 1,725; and Ellensburg, the County Seat,
with a population of 13,560. (See Appendix A, Plate #10, Population
Distribution). Portions of both these cities are subject to
flooding. Other communities which are subject to flooding include
South Cle Elum, Kittitas, and the unincorporated town of Thorp.

The projected population for Kittitas County for 1980 is just

under 28,000, an increase of onl{ 4.2 percent of which most all will
occur in or close to Ellensburg.l -

lUtilizing historical data and future employment projectioms,
projected population figures can be obtained with a fair degree of
accuracy. However, care should be taken in relying on projected
population figures for a low populated rural county such as Kittitas,
since preseritly, there are few industrial employers the location or
relocation of one major industry could easily upset projections.



Economic Development. Agriculture is the chief non-governmental
employling segment of Kittitas County's economy and is a major
source of income. The total employment figure for agriculture

has declined in recent years along with a decrease in the number
of acres in cultivation. The total fair market value of farm
products sold annually (mnot including timber) though has increased
steadily to almost $20 million in 1969; a 2.6 million dollar
increase since 1964.

The decline in employment in agriculture and forestry has been par-
tially offset by increases in faculty and staff at Central Washington
State College. These gains in college employment have added figures
for a measure of stability to our county's economy.

The services sector of the county's total employment figure now
represents by far the greatest number of employees. The services
industry, although supported by the "resident" community, are also
largely dependant upon student enrollment at Central Washington
State College.

Another growing sector of our county's economy is the tourist and
recreation industry. The construction of Interstate Routes 90 and

82 has created easy access from the metropolitan centers of the

State to our natural forest and shoreline areas. (See Appendix A,
Plate #9, Transportation). Fishing, hunting, and hiking produced

an approximate four and three qyarter million dollar impact on Kittitas
County's local economy in 1969,

Agriculture and recreation, two industries which are essential to

the County's economy are particularly dependant upon water and shoreline
resources. Virtually all the cultivated acreage in Kittitas County

is irrigated (80,809 acres) and is dependant not only on water
supplied and distributed by the Bureau of Reclamation but also on the
contribution of many unregulated natural streams and ponds. Virtually
all of the shorelines of the County have remained relatively unchanged
from their matural character thus providing multiplicity of benefits
to the tourist and recreation industries. Retaining the natural
character of the County's water and shoreline resources also provides
many benefits to agriculture. There exists very little industry
presently located in floodplain areas.

Rivers and Streams. From Lake Keechelus in the Cascades near Sno-
qualmie Pass, the Yakima River flows through three counties south-
east about 215 miles to join the Columbia River mear the head of

Lake Wallula (McNary Dam Reservoir), 10.5 miles upstream from the
mouth of the Snake River. The first 87.5 miles of the Yakima River
flows through Kittitas County. Within its first 87,5 miles, the
Yakima River is fed by three relatively swaller rivers, the Cle Elum,
the Kachess, and the Teanaway, all having a mean annual flow exXceeding

“Source: Washington State Department of Game.



20 cubic feet per second. Most all of the creeks as well as the
Teanaway River experience very distinct seasonal variation in flow
rates depending on variation in precipitation and changes in
temperature. All the creeks and rivers with the exception of the
Naneum Creek, occupy well defined stream beds and floodplains.

The flow of the Cle Elum River, Kachess River, and upper portiomn
of the Yakima River are regulated by the Bureau of Reclamation at
their head waters.

Table 1 gives the stream flow characteristics of the important
rivers and streams in Kittitas County. (See Appendix A, Plate 6,
for the location of these rivers and streams.)

Table 1. Streamflow Characteristics, Kittitas County

Drainage Gage 1 Gifon ;n CE 2
Stream Area (Sq. Ft.) Location Ave. Min, Max.
Yakima 6,062 Parker 1,894 65,000 4
Cle Elum 222 Roslyn 911 18,700 0
Kachess NA NA
Teanaway 205 Cle Elum 374 4,330 1
Big Creek NA 20+3 NA NA
Little Creek NA 20+ NA NA
Cabin Creek NA 20+ NA NA
Log Creek NA 20+ NA NA
Swauk Creek 87.8 Swauk 61.2 NA NA
Prairie

Wilson Creek NA 20+ NA NA
Manastash Creek NA 20+ NA NA
South Fork

Manastash Ck. NA ) 204+ NaA NA
Taneum Creek NA 20+ NA NA
Naneum Creek NA 204+ NA NA
Dry Creek NA NA NA NA
Colman Creek NA NA NA NA
Cooke Creek NA NA NA NA
Caribou Creek NA NA NA NA
1 Regulated values for base period (1929-1958), 1970 conditions.
z Observed values for period of record.
3

20 cfs + means that the mean annual flow for each creek exceed
20 cfs as determined by the Department of Ecology for the
purpose of implementing the Shoreline Management Act of 1971.




FLOOD PROBLEMS

General. Much of the land still subject to flooding lies in marrow
strips along streams, but in several areas the flood plain extends
from one-half to one mile from the river bank, Flood-susceptible
areas include irrigated farmlands and portions of the cities of
Ellensburg, Cle Elum, South Cle Elum, Thorp, and Kittitas. Exhibit

A is a map of Kittitas County illustrating areas which are susceptible
to flood and/or slide damage.

Flooding Characteristics. Floods in the Yakima Basin occur most often
in the spring or early summexr as a result of melting snow in the
mountains and foothills. These floods are characterized by slow

rise and long duration flows. Melting may be aggravated by warm

rains and river stages increasedby ice and debris jams. The new
interstate 90 route crosses the river at several locations and has
added to the frequency and severity of ice and debris jamming. Flooding
from rainfall occurs usually in November and December after fall
precipitation has saturated groundwater reservoirs. Occassionally
early snowfalls will melt as a result of an unseasonably warm maritime
frontal system. Heavy rainfall, expecially if accompanied by warm
winds and some snow melt, then produces winter floods. Winter flood
crests are reduced by reservoir storage as flooding occurs after the
irrigation season where storage is available. However, these
reservoirs control only a portion of the entire drainage area and
space may mnot be available for the second winter flood if two occur.

Much of the damage caused by flooding in Kittitas County results from
the many uncontrolled creeks whose variation in annual flow rate is
erratic, ranging from very low measures most of the time with high
flood levels occassionally.

During floods the swiftly flowing streams overflow their banks and
tear loose trees, brush, and other debris which are carried downstream
to lodgement areas. Jams of ice, logs, and bush cause cutting of

new channels, loss of farmland from erosion, and stage increases from
flow restrictions. Debris deposited on overflowed areas restricts
full use of the land until removed.



FLOODING HISTORY

Listed in Table 2 are the major floods which have occurred in
Kittitas County. Discharges shown are those actually measured

at the time of the flood, but damages which would occur if the flood
were repeated under present day economic conditions and price levels,
Since 1862, 16 floods are known to have occurred on the Yakima River
and its tributary streams, three of the most severe taking place in
November, 1906; December 1933; and May, 1948, A comparison cannot
be made on the basis of observed discharge alone because of the
progressive development of four irrigation storage projects has
changed the natural flow conditions. The 1906 flood represents
natural flow conditions where as the 1933 and subsequent flood's
discharges were modified by the storage facilities. The December
1933 flood was the biggest flood of record. The May 1948 flood was
the largest spring flood and it was not materially affected by the
storage reservoirs as they were nearly filled as the flood occurred.

Table 2, Major Floods, Kittitas County

Peak Damages
Stream Date Discharge cfs Under Present Conditions
Yakima (above  November 41,000 NA
Naches River) 1906
December 32,200 2,024,000
1933
May 27,700 1,719,000
1948
Teanaway December NA 255,000
1933
May
1948 4,170 4,000

During the 1933 and 1948 floods, about 7,000 acres were inundated
in the Kittitas Valley near Ellensburg. The fast moving water in
both cases carried debris which caused jams in a number of places.
These jams caused stage increases causing the inundation of
additional land.



Yakima River, Cle Elum to Teanaway River. Flows of the upper
Yakima River near Cle Elum and the Teanaway River having a 10-

year frequency inundate unleveed agricultural land. At approxi-
mately a 20-year frequency the levee at south Cle Elum is outflanked
and the levee on the Teanaway River protecting U.S. Highway 10 and
the Burlington Northern Railroad is overtopped. Flooding having a
100-year frequency inundates more than 1,300 acres of land including
part of south Cle Elum; and, at slightly greater flows, portions

of highways are out of service. Average annual damages in this

area amount to $10,000 of which approximately 50 percent is to

urban developments and 25 percent each to transportation facilities
and to agriculture.

Yakima River, Teanaway to Naches River. 1In the Kittitas Valley, flood-
ing characteristics at Ellensburg have been changed by the construc-
tion of Interstate 90 in 1967-68 and require further observation.
Elsewhere, flooding starts with inundation of umnleveed agricultural
lands near Ellensburg, and parts of Ellensburg itself. At slightly
higher stages, headworks of irrigation ditches near Ellensburg and
the Ellensburg water supply pumphouse and wells are damaged. Major
floods inundate railroad tracks between Teanaway River and Thorp,
the town of Thorp, and considerable agricultural land and portions
of roads in the Kittitas Valley. Total acreage inundated from the
Teanaway River to the Naches River exceeds 8,500 acres. Average
annual damages amount to $195,000 with approximately 40 percent
urban, 5 percent tramsportation, and 55 percent agricultural.




PRESENT FLOOD CONTROL STATUS

Storage Facilities., Three storage reservoirs have been constructed in
Kittitas County for the irrigation of crop land in both Kittitas and
Yakima Counties. These reservoirs are operated for flood control on
the basis of runoff forecasts, but, in order to assure an adequate
irrigation water supply, they are sometimes full when spring floods
occur. Sorage is usually available to assist in controling winter
floods. The primary responsibility of these facilities, though, is to
provide irrigation water and not to control floods. Table 3 shows

the storage capacity of Kachess, Keechelus, and Cle Elum Lake
Reservoirs. :

Table 3. Storage Reservoirs, Kittitas County

Project River Active Storage Capacity
{(Acre Feet)
Kachess Lake Kachess 239,000
Keechelus Lake Yakima (above 157,800
Cle Elum)
Cle Elum Lake Cle Elum 436,900
TOTAL 833,700

Levees and Channels. Major levees are listed in Table 4. Precise
description, ownership, and inventory of all levees, dikes, and
channelizations can be obtained from the County Engineer. In
addition, local interests have constructed numerous short levees
along the Yakima River. Many of the levees have been riprapped
where slopes extend into the river to avoid erosion from high
velocity flodd flows.




Table 4. Existing Levees, Kittitas County

Stream Location - Description and Ownership
Yakima Cle Elum Levees totaling 1.4 miles on both banks

from Cle Elum to 2 miles downstream.
Highway Department, 1965,

Yakima Ellensburg Cross levee 1 mile long on left bank 2
miles upstream of Ellensburg. Highway
Department, 1967-68. Levees totalling
10 miles on both banks vicinity of
Ellensburg, local interests.

Flood Plain Regulation Program in Kittitas County. Flood plain
studies for the Yakima at Ellensburg and Cle Elum are authorized
but not scheduled. Studies have been completed for the lower
reaches of the Yakima in Yakima and Benton Counties.

Kittitas County, unlike many counties does mot zone flood plain
areas but the County does enforce the requirements of the Flood
Control Act of 1935. Flood control zones have been established

by the Army Corps of Engineers and Kittitas County is requiring
permits for any proposed construction within those zones as required
by state law.

In short, Chapter 86.16 RCW authorizes the State of Washington,
through the Department of Ecology and local govermment, to exercise
full regulatory control over all waters of the State for the pur-

pose of alleviating recurring flood damages to public and private
property and to protect life, health, and property from flood water
damage. (See Appendix B for a copy of Chapter 86.16 RCW). This
control is exercised by the establishment of flood control zones,

and issuance of permits for works, structures, and developments,
issuance of regulatory orders correcting undesirable activities,

and the designation of floodways within such zomes. Within an
existing flood control zone, no works, structures, and/or developments
shall be undertaken without first obtaining the Department of Ecology's
approval of plans and a permit. Flood control zones have been
established on the Yakima River, as illustrated in Appendix A,

Plate 11.

In addition, Section 12, Chapter 271, Laws of 1969, First Extra-
ordinary Session provides: "The city, town or county legislative
body shall consider the physical characteristics of a proposed
subdivision site and may disapprove a proposed plat because of
flood, inundatiom, or swamp conditioms. Construction of protective
improvements may be required as a condition of approval, and such
improvements shall be noted on the final plat. No plat shall be
approved by any city, town, or county legislative authority covering
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any land situated in a flood control zone as provided in chapter
86,16 RCW without the prior written approval of the Department of
Ecology, State of Washington."

Unfortunately, the flood control zone established by the Corps of
Engineers is based on a minimum "fifty" year flood limit and mnot
the "one hundred" year flood as required by the National Flood
Insurance Act of 1968.

The recent enactment of the Shoreline Management Act of 1971 also
provides a measure of protection against future flood damage by
regulating development located inside the fifty year flood limit
(See Appendix C for a copy of the Shoreline Management Act). The
Act applies to areas upland 200 feet from the ordinary high water
mark as well as floodplains, marshlands, and bogs located on all
streams which have a mean annual flow of twenty (20) cubic feet
per second or more and to lakes whose surface area exceeds twenty
(20) acres. Under the provisions of the Act the County is to develop
a comprehensive plan which would restrict and regulate land uses
within the designated shoreline and floodplain areas. Kittitas
County's plan is essentially encouraging agricultural uses and
discouraging commercial and industrial uses from shoreline areas.
Although residential uses are exempt from the provisions of this
act they are subject to the regulations and also a flood control
permit.

Although the combination of requiring a building permit, a flood
control permit, and a shoreline permit provides the County and
the State with considerable review authority, there exists two
deficiencies in the system. One, all of the above permits apply
to those lands within the fifty (50) year flood limit, mnot the
one hundred (100) year flood limit and two, Kittitas County does
not have flood limit data for any of its streams and rivers

except what 1s illustrated in Appendix A, Plate 6.

Flood Forecasting and Emergency Operations. Estimates of impending
peak tloodllows or stages and tLhe expected time of occurrence

are prepared by the River Forecasting Unit at Portland, and
disseminated by the Portland River District Office. The River
District Office issues emergency and public service teletype
bulletins which advise the State.Civil Defense Office in Olympia
the national news services, and the Weather Service in Yakima. The
Yakima Weather Service QOffice and the Yakima County Civil Defense
Directory work together to alert county and city officials, the
highway patrol, newspapers, and radio and television statiomns.
River predictions are not normally made for Ellemsburg and Cle
Elum but are obtained from the River District by request of Kitti-
tas County officials if desired.

In addition to these channels of information, the Corps of
Engineers in Seattle receives flood forecasts directly from the
River Forecasting Unit in Portland for the bemnefit of flood
engineers assigned to specific areas for flood emergencies.
Table 5 shows these areas, the location of important gages, the
zero damage stage and flows at which flooding is considered to

10



begin, and the local officials contacted by flood engineers,

Table 5. Flood Emergency Areas, Kittitas County

Zero Damage

Area Gage Stage I'low Local Contact
(ft.) (cts)
Yakima River above  Yakima at 11.0 11,000 Kittitas County
Teanaway River Cle Elum Engineer
Yakima River-Tean- Yakima near 1/ 1/ Do.
away River to Ellensburg
Ellensburg

1/ Data being reestablished due to highway construction changing
flow characteristics.

11



APPENDIX A

12



Plate 1
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Plate 3
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Plate 4
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Plate 6
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Plate 7

............................................... . N
n;t, c..r;a«r a..: o~ e:.. S e ‘nt o.s f...- = ....r.‘ac r-r P P & ¢...- o ..ru -rr. rrc I o»a f.rr‘...ra ﬂ.c. - ca: -~ .»s. [ o - R :',. ke r.... .r.r.. - o ..un w-a _.nn -r.a.-ra-J rn_.......or- ! uv.ooa
o 2 : 2 ¢ - v e @
= - - e ——

+ 1| P I i — 1 b o A
h..lku. 1=/ ) ol = I 37
S AT N AT AT AN : ety
™ ~ Sl ﬂ”_ z u— .u n= - A gl

— 1= 37 e o i e ey Sl e e =
— 3 1 S p 4 T rt Y
5 T 1 e T —t Y (s g P = Py s i o
v o
e = e e e S i T T 0961—0061 ‘Pinqsua)|z ‘uonirsidicead jenuny
oL -y o il ¢ A A b & 1 y = p k| -
aNOS Y I T WY W4T
o 'I]!...f\l r:l.r-|.|||.|ﬂa
L : R
o T 2 e S
A ! i —
el R ._ i i -
or £t o H LR ; 2 968  doa.f erune Urep ™
Y i —
SAYIUL OF DAY FAU of 031 O /////. ) | |
.
1 D 5 ]
YUY 0F 03 oF DL aycul O o1 O ‘\\\ o | _
s " _ ==
. 7 -
o
243Ul 0| Ueyy S5 !
o
moyendizesd jenuue uvay &
"
(pyeunzadde ns_nnu_:_onv [
suolFay 2ansIop oF
[
o
"
oF
”*%
: ™
(eofaty) eed st.. i3 FAngsua|3 i
T ANOSY T FTWVYW4T
T = SN I.W
]
Ay J o ] i
SN A . 4 g .
IS : _ i
/ LML, o i 1 | g
< S > i % 1 o1 = e
NN N L Y =
‘..v\ﬂ.\\.\‘w\\\.f“: \b \ 2 b £UIT CNUE TRULE UTTW | - un...
Sers JW\\WW\\».\\\\M\N.‘\\A“\ s 4. s o0 - . - .\ I
P v s 3 2 A N : !
\\\\\\M\\\\\\\\\\N\\\\ 7 7 i 5 S T ; g LS
AA\\\ \ AR, % -
i 7
N .
E58L ysry “Bangsuayy oG *w“\\\\\
onfajogouryy 1020 {5961 *0sé fang unTuEEM ﬁ\“@v
Kapurmng anpwl) ‘nERing JAYITIM S T] SRSINOG rr\.,\me .
Y

S

%

FIVWITO

ALNNOD SYLILLIM

19




Plate 8
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Plate 10
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Plate 11
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Plate 12
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Plate 13
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CLIMATOLOGICAL SUMMNARY
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(a) Average length of record, years. + AlsSo on earlier dates, mooths, or years.
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. . NARRATIVL CLIMATOLOGICAL SUF DIARY

Lie Livm s lotated in a valley along the eastern slope of the
favcdue Mountains ard 13 .utrounded on three sides by the
nendtchee hatianal lorest, U.5, livghway 10 (o]lows this north-
sesl-nraincast vailey frem Lilensborg dand cro~sos the Cascades
AU Bhopadltre Tas,. Three larpe LPrigalLon reservolrs, [ake
Liz i Jur, Lake Kachess anu Labke heevavlus, are located above
the ity Mese reservolrs provide a continuous 1how of water
brothe Yabina Miser for arragation 1n the Mtititas and Yahima
valley~. The o1ty 1s nrar the edpe 01 the tirbered areis along
Evwe eastern siope of the Cascames, {orpst Iy racagsment and
L rareang of lioivestogh are the ma)nr enterprisces.

“ome of the Tyctors inllueneing the climdte are: terrain, the
rrevarionge sestevly wind dhove the surmil ol tpe nountains, the
wistarce .l dirsction from the ocean,  The Hovky ‘lountsins
Al Tafyes LR SOutltern british Celorbha protect this area {rom
the nore sciere winter stoms moving socthward across Canada,
by w owesteriy direction, the Gascades rise o elevations of
e 7o) feet and rhstoict the easterly novement of el st
arr [rot over the poean. luring the 1all st wanter, a cltcu-
tatson ¢f 4 arourd the high and Jow pressale centers over the
nerta Facatec hrings o prevatling Mo of wdm, POIST dir From
ovathwesierly G1iection 1ate westorn Washippton, 1w the
POLSL AT F1een ek Lhe western slope of the tascades, conla
MG i o lensalien nEcur, causing heavy precapitation alpong
the winlmrd sicpe md near the suamat,  The tdes¢omiing air
tlong the castern slepe hecomes warmer and rier, resulting an
4 ueLrease Ln precipatation aleng the lee Slope, within a
distance o1 30 mles from the sumut of the Cascades to Glo
Llua, the annual precipitation decroases approximately 80

irches, In a casterly direction from the city, the annual pro-
cipatation decrcascs to Jess than 10 inches in the kllensburg
/

areé. Trecipitation is very light in the summer, ETauwa 11y 1ncrease
g in the lall, reaching a peak 1m mid-minter, thep decressing an
the spriag. ‘ot of the winler precipitlatlion oceurs A% smuw wiiagh
Fenefaiiy TeBaIAsS On the ground frob the latter hald ol Deceroes
untal tie end of Feoruary, reaching g depth el 15 to M inches,
a Few of Ui neavier snowfall scasons, snow has renained on the
Erounc ren muu-Movesber until sid-Ylarch and reached o depth ul § toe
4 teet. The average alternoon temperatures in the coldest rastny
are i1, the 30's and the nighttime reodings tange Fro= 15° (a
Miniear tenperatures drop to 0° on a few days in | cul o) I winters,
luring one of the coldest winters in recent years, ldddaSb, ninsraus
temperatures drepped to zevo on 21 nights, =20° fn 9 niphts e -
on i nignts. In one of the wvamest winters, 1957-5h, minjnun jeep-
eratures dropptd below 20° on 27 mights aml 10® on ene ni,ht, fogat
air cressing the Cascades and miaang with the eolder air resuits an
copsicerable fog and cloudiness.

in

T
P e

Purirg the wammest months, the averare aftcrnoon temperatures Jarc 1n
the E3's and the mighttime readings are 1n Ale upper 40%s amd bowgr
S0's. Maaymum temperatufes reach 0% to 95% un a lew alterioens and
100* 15 recorded occasionally., There 15 gencradly 1 coel | revze hlo-
ing Jdowr the valley in the late afternoon ana the terpeTilnre uropes
rapidly alter sunset, A few thunderstorms oicur each summess apuo
lorest Lares are frequently started by lightning,

The number of eleur or only partly cloudy days cach manth Tamus | rom
& te LJ an the winter increasing to 25 or more in sad-smesicr,

Earl L. 'allips
State Clinatolugis:

U, 5. hoather nurcau
Seattle, Washinpton
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State of Washington
Department of Ecology
Flood Control Zones by State (1935)
Chapter 86.16 RCW,
Amended 1973

e
-

Chapter 62, Laws of 1970, (Chap. 43.21A, RCW) created the Department
of Ecology. By RCY 43.21A.060, "A11 powers, duties and functions
authorized to be performed by the department of water resources, or
the director thereof,..." have been transferred to the department

of ecology.

Thus, the term "state supervisor of flood control" shall be read
as "director of the department of ecology." Section 86.16.085 is
new by chapter 75 Laws of 1973.

Two new sections are shown at the end of this pamphlet. They had
not been codified at the time of printing (July 1973).

INDEX
Sections 86.16.010 RCY Statement of policy--State control assumed.
86.16.020 RCYW Regulatory control, how exercised.
86.16.025 RCW Authority of supervisor.

86.16.027 RCW ~e-emenc—- Rules.

86.16.030 RCY  -=-eeeunn- Employment and purchasing. .
86.16.035 RCW —--cmeee-o Control of dams and obstructions.
66.16.040 RCY —=c-meee- Survey of flood control needs.

66.16.050 RCY U. S. maps as basis of control zones.
86.16.060 RCk Flood control zones--Fstablishment by supervisor.

86.16.065 RCY -~--cmcmea Alteration and revision.
66.16.067 RCY -=--—cecoa- Notice--Publication--Contents--Objections.
86.16.070 RCW ~--emcan Presunption as to notice--Order establishing

or changing zone.
86.16.08D RCW Permit for improvement--How obtained--Emergencies.
86.16.0385 RCY Department may delegate.
86.16.090 RCY Improvements without permit as nuisance--Abatement.
86.16.095 RCW Prohibitions inapplicable to certain structures.
86.16.100 RCY HNonliability of the state.
86.16.110 RCH  Appeal--Stay bond--Costs--Effect of supervisor's
decision--Attorney general legal advisor.
56.16.120 RCW Flood d