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I. Introduction

The Western Weshington Instream Resource Protection Program involves’
development of instream flow regulations under Chapter 90.54 RCW (Water
Resources Act of 1971)-and Chapter 173-500 WAC for the 26 Water Resource
Inventory Areas (WRIA) found on the western slope of the Cascade Range.

State law provides that perennial streams and rivers thall be retained

with base flows necessary to provide for preservation of wildlife, fish,

scenic, aesthetic, and other environmental and navigational values
‘(Chapter 90.54.020(e)(a) RCW, 1971). Base flows are broadly interpreted
as lower levels of flow that occur naturally in a stream. Each stream
selected for regulation is rated by state resource agencies. A high
rated stream having greater environmental and scenic values will require
higher levels of base flow. The Instream Resource Protection Program

(base flows) does not affect any existing water rights and uses.
II. Basin Description

The Skokomish-Dosewallips Basin is located west of the Seattle Metrop-
olitan area on the Olympic Peninsula. The majority of it is contained
in Mason County with smaller portions in both Jefferson and Grays Harbor
counties. The basin area is 550 square miles. The majority of this
area is covered by forest with only small percentages used for farming
and residence. The topography is jagged peaks of the eastern slopes of
the Olympic Mountains in western and central portions of the basin eas-
ing down to foothills near the eastern. side bordering Hood Canal. It
contains parts of both the Olympic National Forest and the Olympic
Natiopal Park. Precipitation is approximately 80 to 140 inches per
year with the higher elevations receiving an even greater amount. Land
use activities affecting water resources are mainly forestry with some
agriculture. The population of the basin was approximately 7,000 in
1978. :

The Skokomish-Dosewallips Basin consists of four major rivers and several
smaller streams. These four major rivers, the Skokomish, the Hamma

Hamma, the Duckabush, and the Dosewallips each reach far into the Olympic
Mountains and drain large areas. _ _ '

The Department of Ecology concludes that a set of 9 control stations.
will provide adeguate managerial control over future diversions of the
surface water resources. In addition to the four major streams pre-
viously named five smaller streams will 2lso be monitored. Table 1 and
Figure 1 display the regulatory control network of the Skokomish Basin

Instream Resource Protection Program.
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Table 1

List of Proposed Control Stations (bOE)

Control Location
Gage Number
River Hile’

Purdy Creek
12-0625.00
1.2

Skokomish River
12-0615.00
5.3

Hamma Kamma River
12-0545.00
6.2

Duckabush River
12-0540.00
4.5

Dosewalliﬁs River
12-0530.00
7.0

Finch Creek

0.1

Eagle Creek

0.1‘
Lilliwaup Cree£

R
Little Lilliwaup

Creek

0.1

PR IR e i+ e SR P v e e

Stream Management Reach

Houth to headwaters

From influence of mean annval
high tide at low instream flow

levels to headwater except Purdy Cr.

From influence of mean annual
high tide at low instream flow
levels to headwaters.

From influence of mean annual
high tide at low instream flow
levels to headwaters.

From influence of mean apnval

. high tide at low instream flow

" levels to headwaters.

From influence of mean annual
high tide at low instream flow
levels to headwaters.

From influence of mean annual
high tide at low instream flow
levels to headwaters.

. From influence of mean annual
high tide at low instream flow
levels to headwaters.

From influence of mean annual
high tide at low instream flow
levels to headwaters.
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1II. Stream Management Reach Information

Purdy Creek

Purdy Creek originates in the central portions of Mason County
flowing north then east to join the Skokomish River at River Hile
4.1. It drains an srea of 4.33 square miles, At the gage, the
drainage area is 1.43 square miles. The minimum recorded discharge
is 5.9 cfs on December 9, 1959. The maximum recorded discharge is
11} cfs on December 15, 1959. The period of record is September
1954 to July 1960. Tbe record is poor with the flow affected by
springs and a fish hatchery.

Skokomish River -

The Skokomish River originates in the northwestern regions of Hason
County flowing southeast as the north and south forks. After
converging, the mainstem flows east to Hood Canal between Potlach
t¢nd Union. It drains 227 sguare miles at the gage with an average
discharge of 1201 cfs. The maximum recorded discharge is 24,200
cfs on November 3, 1955. The minimum recorded discharge is 126 cfs
on September 15, 1944. The period of record is from July 1843 to
current date. .

Hamma Hamma River

The Hamma Hamma River originates in the north central regions of
Mason County and flows east to Hood Canal at Elden. It drains 51.3

square miles at river mile 6.2. It has an average discharge of 364
cfs. The maximum recorded discharge is 4500 cfs on January 14,
1968. The minimum discharge is 39 cfs on October 1, 1965. The
period of record is from July 1951 to June 1971.

' Duckabush River

The Duckabush River originates in south central Jefferson County
and flows east into Hood Canal at z location 2 miles south of
Brinnon. It drains an area of 66.5 square miles at river mile 4.5
and has an average discharge of 416 cfs. The maximum recorded
dxscharge is 4990 cfs on January 14, 1978. The minimum recorded
flow is 46 cfs on October 8, 1938. The period of record is July
1938 to current date.

Dosewallips River

The Dosewallips River originates in the north centra)l section of
Jefferson County and flows east to Hood Canal at Brimmon. It
drains an area of 93.5 square miles at River Mile 7.0. Its average
discharge is 446 cfs. The maximum recorded discharge is 5,510 cfs
on November 15, 1934. The minimum recorded discharge is 67 cfs on
December 3, 1936. The period of record is October 1930 through
September 1949 end June 1951 through September 1951..
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F. Finch Creek

Finch Creek originates in the northeastern section of Hazson County
just east of Lake Cushman. It flows east into Hood Canal at Hoods-
port. It drains an area of 3.52 square miles. The minimum recorded
discharge is 11 cfs on August 31, 1951. There is miscellaneous
flow data for 1911, 1922, and 1951. This stream is correlated to

. the Skokomish River for hydrologic base flow determination.

5. Eagle Creek

Eagle Creek originates in northwestern Mason County and flows
southeast into Hood Canal about a mile north of Lilliwavp. It
drains an area of 6.90.square miles. The minimum recorded discharge
is 6.9 cfs on September 20, 195}. There is miscellaneocus flow data
for 1951 and 1953. This stream is correlated to the Skokomish

River for hydrologic base flow determination.

H. Lilliwaup Creek

Lilliwaup Creek originates in northwestern Mason County near Price
Lake. From there it flows east into Lilliwaup Bay on Hood Canal.
It drains an area of 15.1 square miles. The minimum recorded
discharge is 10.2 cfs on September 30, 1943. There is some miscel~
lsneous flow data for the years of 1924, 1925, 1926, 1931, 1943,
1951. Not enmough information is available from which to make a
hydrologic base flow determination. ‘ ‘

I. .Little Lilliwaup Creek

Little Lilliwaup Creek originates southwest of Lilliwavp and flows
east into Hood Canal about 1/2 mile south of Lilliwaup. It drainms
an area of 1.51 square miles. The minimum recorded discharge is
4.15 cfs on September 5, 1951. There is some miscellaneous data
for the year of 1951. XNot enough information is available from
which to make a hydrologic base flow determination.

'IV. Hydrologic Base Flow Anmalysis

The hydrologic base flows for this basin have been determined in accor-
dance with WRIS Technical Bulletin No. 11 dated January 1976. When a
stream did not have a long enmough record to produce a hydrograph, a
linear correlation was done against a stream with longer record. Differ-
ent flows for the same dates were plotted against each other (a flow vs.
flow graph, see figures 9 and 10) and the best fit lipe was drawn. Yrom
this line, the y-intercept and the slope can be calculated and a flow |
relation equation developed. The stream ratings used in the analysis
are shown on Table 2. The flow relation equations are shown on Table 3.
The results of the instream flow analysis are displayed in numerical and
graphical form on Table 4 and Figures 2-8B:

In the past, the Department of Ecology has placed special restrictions
on appropriation from specific streams when such. restrictions were
" recommended by the departments of Fisheries and/or Game in accordance
with Chapter 75.20 RCW. The curreat administrative status of the streams
and lakes in the Skokomish Water Resource Inventory Area is shown on
Table 5. : :
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Teble 2. STREAM RATINGS IN WRIA NO. 16 (SKOKOMISH = DOSEWALLIPS)

tide at low instreom flow to

- g
] Cog::::msg.‘:;:on i R;NUmb;xx'x Stresm Reting
- ", (Non-Standard ver o Scenic & I Oth T ]
Reach Description) .Sec Twp RYe | yyy1g11re | Fish | Aesthetic | Nevigstion | Envivonments Sgggég%u FT!?;%?:‘;;_
Purdy: Creek {from mouth to - 12-0625-00 4 4 | 2.25 0 | 1 3 18.25
headwaters) 14, 21N, oW I' 78%
Skokomish River {from influsnce 12-0615-00 4 4 h) 2 3 3 | 19
of mean annual high tide et low 5.3 | 69%
inetresm flow to headwsters) 4, 23N, SW : }
Hamma Hemma River (from influence | 12-0545-00 4 4, | 6 0.66 333 4 20
of meen- annusl high tide st low 6.2 | : 67%
instreem flow to headwaters) 7, 26N, M
Ducksbush River (from influence 12-0540-00 ] 4 729 1 333 3 18.58
of mesn snnusl high tide at low 8,5 | 70%
instreen flow to hesdwaters) 1, 25N, M .
Dosewallipe River (from influence 12-0530-00 4 4 & 1 3.3 3 19.33
of meen arnuel high tide st low 7,0 | 69%
instreom flow to hesdwsters) 26, 26N, M ' l[
: — 4 | ; |
Finch Creek (from influence of 0.1 b] 4 1.5 ] 1 b 12.5
mean annusl high tide et low 11, 22N, o¥ | 8%
instrean llow to headweters) : II .
]
tagle Creek (from influence of 0.1 3 4 2.25 .0 1 | 3 | 13.25
meen annuel high tide at low 16, 2N, W | | . | oao%
instresm flow to hesdwaters) L ~|
. | .
Lilliwaup Creek {From influence | 0.1 - 3 4 3 0 1.66 3 | 14.66
of mean annual high tide st low | 13, 23N, &% | | 7%
instresm flow to heedwaters) ] ||
. | |
Little Lilliwaup Creek (from 0.1 | J 8 | 1.5 0 1 | 3. | 12.%
‘{nfluence of mesn annual high 30, 23N, M } % | : B1%
] | |

oy
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Table 3
Flow Relation Egquations
Purdy Cfeek pnear Union
Hydrograph available
Skokomish River near Potlach
Hydrograph available
Hamma Hamma River near Eldon
Hydrograph available
Duckabush River near Brinnon
Hydrograph ayailablg
Dosewallips River near Brinnon
Hydrograph available
Finch Creek
Flow of Finch Creek = 0.022 X Flow of Skokomi sh River + 7.96 cfs
Correlation = 97%
Eagle Creek
Flow of Eagle Creek = 0.012 X Flow of Skokomish River + 5.27 cfs
Correlation = 94%
Lilliwaup Creek

Not sufficient information from which to prepare a meaningful
hydrograph.

Little Lilliwvaup Creek

Not sufficient information from which to prepafe a meaningful
hydrograph. :
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Teble &, HYOROLOGIC DASE FLOWS FOR WRIA MO, 16 (SKOXOMISH)

M rea MAR AR L XN Jn A scp oct Wy oLe
1 13 1 19 1 1} 1 % |1 1 1 s 1 1% 1 15 1 13 11 13 1 P | )]
Putdy Creek wl w|] DI 6] ] W] 7B )] 7] W wiow] 6] N W] DD B R RS R LR
Skokomieh River 360 | %60 | 360 | %0 | 360 | 360 | 360 360 | 360 | 360 | a83 !8). 320 | 260 | 220 | 180 | 180 | 160 | 100 | 223 180 | )50 | &0 | 340
Mowntt Hosme River 10 ] V0 1 110 | 110 1 110 | 110 | 140 qe0 | 235 | 00 | 300 | 300 | 230 | 175 | 133 103 60 60| 60 83 | 110§ 1o | 10| WO
Ducksbueh Rlver vo i 10} 130 | 10 | 10 | 10 | 160 | 195 | 3| 290 | 30 30 ) 260 J 195 (185 [ 10| 60§ oo | e] e} »| o) Vol
Dovewallipo River 15011301 1011301 130 .10 190 | 243 [ 310 | 400 | 300 | 300 | J00 295 | 250 ] 160 | 160 | 140 | 123 | 110 | WO ] 130 | 130 130
Finch Creek 10 0c( 20 0 20 0 20 0 10 10 17 16 13 1 ' 1 1 A 1 1 7 19 1 18 0
Cagle Croek 1 1 1] 1 12 17 1 17 1 " 0] 931988 ; 8731731731 73183196 10 " 17
'y
— A .
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Tsble 5.

Stream

McTaggart Creek
Waketickch Creek

h - Dosewallips.

Current Administrative Status of Streams énd Lakes - Skokomis
WRIA 16 ‘ } e
Tributary to Action . Dates
Low Flow (2.0 cfs bypass) 2/9/53
Low Flow (0.60 cfs bypass) 7/21/59
12/23/75

N. Fork Skokomish
Hood Canal
(Interim Procedures -Indian Water Rights)

Skokomish Indian Rca.‘Watefs



COXVERSION TABLES

(v. S. and NHetric)

vave

Unit Liters C:iigns g::ic "E:::; Acre-Feet
1 Leter . - 1.0 0.26482 0.0353 0.001 0.00005081
1 V.S. Gallon -‘ 3,785 1.0 0.134 0.0037%  0.00005307
1 Cubic Foot
(62.4 1bs 4 28.317 7.48) 1.0 0.02832  0,0000230
vater)
1 Cubic Meter - 1,000 264.,2 ) 35.315 1.0 0;0008107

= 1,233,500 325,851 £3,560 1,233.5 1.0

1 Acre-Foot

1 V.S. Gallon = 231 cubic inches = D.83 Imperial Callons (= B.3 pounds of water)
1 Liter = 1,000 cubic centimeters = 1.05 quarts (= 1,000 grans of water)

1 Cubic Bectometer = 8

RATE OF FLOW

10.7 acre-feet

per year (waf/yr)

Unit £po - cfs wgd v n/sec waf/yr
:a‘r’-;;ngz:hzzpn) - 1.0 0.002228 0.001440  0.000DE31  0.00500161
::“:::oiram' -  448.8 1.0 0.6463 0.02832 0.000724
::1;1::;6?»:3' Callons 694.4 1.547 1.0 004381 0.00112

' :eguzizoi:t::u n/sec) = 15,850 ?%'31 22.82 Lo 0-0236
1 Mfllion Acre-Feet = 619,960 1,381 £92.9 39.1 1.0

1 Liter per second = 15.85 gallons per minute ‘
. 1 Cubie Foot per Second = 1.98 acre-feet per day = 724 acre-feet per year

Other

1 Acre = 43,560 square feet (209 x 209 feer) = 0.405 hectare -
" 1 Nectare = 10,000 square meters = 0.0) square kiloneter = 2,47 acres

1 ¥{lowatt-hour (KWi!) = 0.001 megavatt-hour (L) = 3,413 BTU

Table 6

i s
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1. Introduction

Cushman Lake No. 1 dam'and power plant went into operation iﬁ 19?6.
Streamflow in the North fork Skokomish River has been altered since.
'Ibe North Fork Skokomish River became virtually dewétercd during low
flow periods since Cushman No. 2 power plant and dam went into operation

ip 1930. Tailwater from the Cushman Lake No. 2 powef plant discharges

" jnto the Hood Canal directly and bypasses the main stem Skokomish River.

Figure 1 shows 2 map of Lake Cushman as it was in 1309 (this area is

jpundated by the present Cushman Lake No. 1).

The purpose of this study of natural flows in the Skokomish River basin
is to: (1) deregulate ibe North Fork Skokomish River and Skokomish River
flows with respect to the City of Tacoma's Cushman Lake No. 1 and Cushman
Lake No. 2 power operations (divé;sions) and (2) determiné bydrolggic
base flows under natural conditions. This study supplements the Skokomish-
Dosewallips Basin (WRIA 16) Technical Document, Office Report No. 74,
.dated April 1980. Figure 2 is a lipe diagram of the Skokomisﬂ River
lﬁasin showing streams flowing into the forks and mgin stem of the Skokomish
Rivér; USGS géging stations on the streams, and the lakes. The river
mile locations féf each are shown also; Figure 11 depicts a bar graph
of all the USGS gaging stations in the Skokomish-Dosewallips with the

period of record for each.
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I1. Hethodology

The City of Tacoma'g pover plant report of mean monthly patural flows at
Cushman Lake Ko. 2 for tRF period 1943 throﬁgh 1978 was used for this
gtudy (shown in Tables 3jﬂ'and repeated in Tables 16-27).

Natural flows for the North Fork Skokomish River near Potlatch (Gage
Fo. 12-0595-00) were determined by adding the gaged flow to the Cushman
Lake No. 2 natural flow and adjusting for evaporatipn st Cushman Lake
No. 1 and No. 2 (Tables 2-14). A Log-Pearson Type III distribution was
calculated using the total natural flow columns in Tables 3-14. This
statistical analy;is resulted in the mean monthlyAflows for the specified

percentage shown in Table 15. The Table 15 values were used to plot the

1%, 50%, and 99% probability curves for a duration hydrograph show-

ing natural flows (Figure 7). .

The natural f£low duration hydrograph (Figure 4) for the Skogomish River
near Potlatch (gage #12-0615-00) was determined by adjusting the gagéd
flow duration hydrograﬁh (Figﬁre 3) at the same location for the percent-
age increase (Tables 28-& 29) of the Cushman Lake No. 2 natﬁral average
monthly flow. The breakdown of natural flow at gagé.#-12-0615-00 by

ponth and year is shown in Tables 16-27.

Conversion factors used for this report are depicted in Table 30.




SKOKOMISH RIVER DASIN

Coshwan Ho, 1 Powbrhoude

|r"
L

19.6 19.60 ) cushaan Uo. } Powethouse

N B _!
| ﬂ § 3
. alle wile wile .S wile 997} mile ng olle
i -29.3 Lovar Lake 13.) 0.1 3.0 3.3 5
" Fork Skohomish & River Cushman . Or—
utle (Reservoir) g X wile [g Yanee
T3 29,8 o3 ° E 0.1 e o
: > L kel 4,
- I PP By vy
- o :" x_ v :" ™ . . b4
: = ) § 8 A 0823
; b4 v v o wilel, Vincent 1.2
b" 2 6.0 {4 Creek
: g Dalby . juile
E Creek '7"
i [ . o alle Tiet
" e ) 8.7 [N Creck
< I v 0600
et £ . . ?'1
N .- . : wile
N own . 1.9
o=
(= wile
s 3 12.8
= & L] il
- - .
z ‘i‘?'. 213 K 12.5
x gu 2|8 wlt -
‘ al wile
Z 2).9 21.4
= ~ile mile wile
r<n SOUTH FORK SKOKOMISH RIVER .8 2.0 o2 21.9 gl
= ‘ 9l MH
. o 5 Iiw
w 6 ']
ped
v
=
N » |




1

J11. Stream Banagement Reach Information ‘

Skokomish River

The mzin stem Skokomish River originates at the confluence of the
South Fork Skokomish River with the North Fork Skokomish River at
River Hile 9.0. The river flows east to the Hood Canal between the
towns of Potlatch and Union, VA. The drainage area is 227 squaré

miles at. Gage Number 12-0615-00 (including 99 square miles above

-Cushman Lake No. 2) with an average discharge of 1,208 cfs. The

maximum instantapeous dlscharge of record is 27,000 cfs on Novem-
ber 3, 1955 and the minimum jnstantaneous discharge of record is
125 cfs on September 14-17, 1944. The period of record is July

1943 to the present.

North Fork Skokomish River

The North Fork Skokomish River origipates in the Olympic National

Park at approximately River Hile 39.0 and flows southeasterly to
jts confluence with the South Fork Skokomish River at River Hile 9.0.
Streamflow from the North Fork is diverted at the Cushman Lake No. 2
dam for power generation.. The drainage area is 117 square miles at
Gage No. 12-0535-00 (including §9 square miles above Cushman Lake
No. 2 dam) with an average discharge of iis cfs. The maxioup instan-
taneous discharge of record is 7, 740 cfs on November &4, 1955. Tbe
1n1mum instantaneous discharge of record is 1. 3 cfs on September 5,
14, and 16, 1951. The period of record is Harch 1944 to November

1949 and Harch 1950 to the present.
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" of 732 cfs.

South Fork Skokomﬁsh River

. The South Fork Skokomish River originates in the Olympic Rational

Park and flows southeasterfy approximately 27 river miles to’its
confluence with the North Fork Skokomish River. The dr;inage area
is 76.3 square miles at Gage No. 12-0605-00 with an average discharge
. The maximum ins;antaneons discharge of record is
21,600 cfs on January 22, 1935. The minimum instantaneous discharge
of record is 62 cfs on September 18, 1938. The period of record is

August 1931 to the present.

List of Proposed Control Stations (WDOE)

Control LocStion
Gage Number
River Hile

Skokomish River
12-0615-00
5.3

North Porﬁ Skokomish River
12-0595-00
10.1

South Fork Skokomish River
12-0605-00 .
3.2 '
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Stream Hanégement Reach

From influence of mean annual
high tide at low instream flow
levels to the confluence of the
North Fork Skokomish River and
South Fork Skokomish River except
Purdy Creek.

From the confluence of the North. )
and South Fork Skokomish River to
the Lake Cushman No. 2 dam.

From the confluence of the Rofth
and Sonth Fork Skokomish River
to the headwaters.
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IV. Hydrologic Base Flow Analysis

The bydrolegic base flows for this study have been determined in accord-

‘apce witk WRIS Technical Bulletin No. 11 dated Japuary 1876. The stream

%rating used is 69 percent which is the value for the Skokomish River

;. (refer to Table 2" in the original Technical Document). The bydroleogic

base flows are depicted in tabular form in Table 1 and shown graphically .

in Figures 3-10.

V. BHydrographs
Skokomish River

The three hydrographs for Gage No. 12-0615-00 (Figures 3-5) show:
1) the gaged (regulated) flé;s ;iih the hydrologié base flow, 2) the
natural flows with the natural hydrologic base flow, and 3) the

gaged (regulated) flows with the gage (regulated) hydrologic base

flow and the natural hydrologic base flow.
North Fork Skokomish River

Tﬁe three hydrographs for Gage No. 12-0595-00 (Figures 6-8) show
the same items as outlined for the gage on the Skokomish River.

Also, a hydrdgfaph is included for Gage No. 12-0565-00 (Figure 9)
soning gaged flows (the gage is above the Cushman reservoirs and

the hydrograph is informational only).
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C. South Fork Skokomish River _ o (

The hydrograph for Gage No. 12-0605-00 (Figure 10) shows the gaged

£lows and bydrologic base flow.
VI. Summary

This study shows that, if WDOE were to repulate the North fork Skokomish
River and the Skokomish River based on matural flows, these rivers would
probably be closed for 2 minimum period of five months (May through Sep-
tember) to further surface water appropriations.l In the case of the
Yorth Fork Skokomish River the closure could very essily run throughout
the year as the Natural Hydrologic Base Flow exceeds the gaggd one per-
cent occurrence curve 3% months of the year (Piéu:e 8). The Natural
Kydrolbgic Base Flow for the Skokomish River exceeds the 50 percent

occu:reﬁce curve five months of the year (Figure 5).

As_ope would—expeet, the South Fork Skokomish River could only be
affected by the City of Tacoma's North Fork diversion if its flows vere

expected to augment the main stem flows to meet instream flow require-

wments.
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Table 1. ﬂydrologlc Base Flows

. B,
: Cage Number{' Jan Feb Mar Apr i May l Jun dul ; Aug Sep Oct Nov Dec
tress ' River Mile i . T T
lSec. Twp Rge| 1 15 | 1 15 i 1 15 1 15 ' 1 1 1015 | 1 1 N 1 15 1 15 1T 15 I 1 15 1 13
| | | ] | i B I |
| i | ] ' | 1 { | | 1
omish | 12-0615-00 | ! J I | | ] | |
T | 543 |-560 360 | 560 560 | 560 560 ] 560 560 | 560 560 ] 465 385 | 320 260 ] 220 180 | 180 160 | 180 225 | 280 350 | 460 560
ed) % &, 2I N, W] | ;. - ‘ .
i | o
oml sh 12-0613-00 | . ] !
i 5.3 950 950 | 950 950 | 950 950 | 950 950 | 950 950 | 950 780 |' 630 510 | 410 II0O } 3IO 330 | 3I0 410 | 500 620 | 760 950
wral) &, 23 N, 5% { ’ | | ]
—
h Fork | 12-0%95-00 N | ' '
roml sh - 10,1 50 30 50 50| 350 50 50 &2 3¢ 1| 25 2 i6 12.51 10 8 6 8 6 10,51 15 20 27 36
" 7, 21 N, &% ‘ | | :
ied) |
|
h Fork | 12-0595-00 | | | I
omish | 10-1 680 620 ] 610 590 | 580 560 | 550 540 | 520 310 ] 500 A20 | 365 290 | 235 195 | 160 160 | 210 275 | 370 880 | 660 €40
r | 7, 2T N, &%) ] | ! | ]
ural) | ’ | | | | ] |
] | ] ] |
| | | | I
h Fork | 12-0605-00 | : P | |
omish | J.2 1 350 350 | 350 250 | 350 350 | 350 350 [.350 310 | 265 230 ) 200 160 ) 125 100 | 100 100 ) 100 125 | 165 210 | 270 350
T 1 2, 21 N, 5w : | i ] ]
red) | ] | |
] | | |
‘ AV/¥a8(AZ-8)
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Table 2. Monthly Evaporatlon from the Cushman Reservolrs

(1) (2) (3) (4) #»» (5) (6) 7)
c e we Avg. Evaporatlon Max., Evaporation | Max. Evaporatioen for
for Cushman No. 1 | for Cushman No. 2 | Orlglnal Lake Cushman Total
Class A Pan Reservolr (Surface area = (Surface ares = (Surface area = Evaporstlon for
Evaporatlon | Evaporatlon 3500 acres) 150 acres) 360 acres Naturel Flow

Month (l:::::)of (l:::::)or acre-ft | cfs | acre-ft cfs | acre-ft cfs Cal%:}:;lon

JAN 0.57 0.41 119.67 2.0 5.13 0.1 12.30 0.2 1.9

FED 0.88 0,63 183.75 3.3 7.88 0.1 18,90 0.3 3.1

MAR 1.7% 1.25 J64,58 5.9 15.63 g 0.3 37.50 0.6 5.6

APR 3.1% 2.26 659,17 11.1 28.25 0.5 67.80° 1.1 10.5

MAY &,64 3.3 - 974,47 15.9 | 81,75 0.7 100.20 1.6 15.0

AN 5.05 ' = 3.6% 1061.67 17.9 45,30 | 0.8 '109.20 1.8 16.9

JA } 6.67 4,80 1400,00. 22,0 %, 60,00 | 1.0 146,00 2.3 2123

MG | 5.28 3.80 4108.33 " | 18.0 } 47,50 0.8 114,00 1.9 16.9

{ .

sEp % 3.48 2.51 732.08 12.3 ; 31.36 } 0.5 } - 75,30 1.3 11,5

ocT } 1.65 1.19 347,08 5.7 { 14,60 : 0.2 35.70 0.6 9.3

NOV } 0.70 0,50 145,83 2,9 % :6.25 { 0.1 15.00 0.3 2.3

DEC : 0.52 { 0.37 } 107,92 1.8 } 4,63 { 0.1 11.10 0.2 1.7
ToTAL | 332 L asm 7208.25 | 308.78 { | 781,30 {

* Average for Seattle Maple
) for these Countles:
o¢ pAgqsymed 72% of Class A pan

King,

es® Pased on Jpproximate operating range of the lake

Calevlations:

(3) = 0,72 (2)

Second Ed{tlon
(max, elev, 738
(avg. elev. 710

(6),(5), & (6) = (3) surface ares = acre-ft = cfs
(7) =-(8) + (5) - (6)

Water Resources Englneering by L

Leaf Reservolr (from E.M, 2734 January, 1968, "Yashington Climate
Kitsap, Mason, and Plerce”).
evaporation (page 31,

4010 acres, min. elev. 685 =
3500 acres).

AV /%48 (A3-6)

insley & Franzinl).
3100 acres)
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Tadble 3 Table & Table $
Natural Flows at Cage No, 12-0595-00 Natursl Flows at Cage No. 12-0595-00 Natursl FJows st Cage No, 12-0593-00
for January for February for March
| Tacoma's Tacoma's Tacoma's
Natural i Natural Natural
Flow at Total Flow at Total Flow at Total
Ceged | Cushman | Reservolr Total Caged | Cushman | Reservoir Total Caged | Custman | Reservolr Total
Flow No. 2 | Evaporatlion | Natural Flow No. 2 | Evaporation | Natural | Flow No. 2 | Evaporatlon | Natural
Water | (cfs) (crs) {cls) Flow Yater | (cfs) (cfs) cfs) Flow' water | (cf3) (cfs) Y:rs) Flow |
Year 2 + * {cfs) Year + + + (efs) Year + + + (cfs) | I
1983 | 180,1) 1077 1.9 1259 1 1983 | 222,2] 1a82 ). 1707 19845 | 190.6 745 5.6 961
1906 | 199,31 1100 1.9 10 1946 | 169.% 879 J.A 1051 1986 | 150,3 760 3.6 9)6
1987 | 1271 787 1.2 876 1947 | 187.4] 16852 3.1 2042 1947 56.2 582 5.6 644
1948 | 157.2 870 1.9 1029 1948 | 14,2 702 3.1 839 1948 98,2 480 5.6 5068
1949 33.6 288 1.9 J00 19587 | 254.5 924 3.1 1181 1949 | 164,64 1103 5.6 1273
1950 - - e - 1950 .- - - .- 1950 - - - .-
1951 {732.5K| 1086 1.9 1022 1951 | 982,21 1773 b 2758 1951 | 161.6] 501 5.6 668
1952 | 158.J 672 1.9 832 1952 | 21,9 1018 - 3.1 1253 | 19%2 78.8 519 5.6 ] 603
1933 | €96,9] 3004 1.9 3703 1953 | 399.5| 1058 3 1456 | 1953 85.7 5h3 5.6 | 6J6
1954 | 278,91 1082 1.9 1363 1954 | 496.,0| 1891 3.1 2390 1958 | 105.6 812 5.6 | 923
1955 | 121.8 570 1,9 694 1955 | 121.0 711 3a 635 1955 |, 8).7 398 5.6 | 483
1956 | 256.9| 114 1.9 1403 1956 89.0 36) J.1 435 1956 | 227.2 77% 5.6 | 1008
1957 68,9 37% 1.9 445 1957 | 186.7) 1190 3.1 1578 1957 | 1640.,6] 1130 5.6 | 1276
1958 | 226,5| 1796 1.9 2022 1958 | 507.6| 2218 3.1 2728 1958 85.3 730 5.6 821
1959 | 508.9| 1626 1.9 2339 1959 | 106.5 613 3.1 722 1959 83.0 667 5.6 756
1960°| 192,31 1192 1,9 1386 1960 | 225.8] 1388 3.1 1616 1960 | 116.9 812 5.6 934
1961 | 466.4] 22042 1.9 2710 1961 | 502.0f 2207 J.1 2712 1961 | 570,2| 1400 5.6 1976
1962 | 106.0 973 1.9 1081 1962 73.6 066 3 942 1962 | 106.7 516 5.6 628.
1963 | 205.4 728 1.9 91 1963 | 142.1 1638 ). 1763 1963 8.3 632 5.6 | 712
1960 | 292.3| 1813 1.9 1707 1964 | 120.7 642 3.1 766 1964 | 112,31 589 5.6 707
1965 | 143,1 861 1.9 . 1006 1965 | 208.8] 1136 3.1 1348 1965 75.3 563 5.6 \ 644
1966 | 285.7|. 124D 1.9 1531 1966 | 131.9 762 J.1 | 897 1966 | 185.5| 1039 5.6 1230
1967 | 286,0| 1551 1.9 1837 1967 | 146.8 806 3.1 956 1967 | 158.0] 1044 5.6 1200
1968 | 301.,9] 2203 1.9 2507 1968 | 262.0f 171930 31 2202 1968 | 174.6] 1)06 5.6 1086
| 1969 | 121.4 696 1.9 819 1969 125.04 616 3 7582 1969 | 157.) 17% 5.6 736
] 9970 | 219,61 1331 1.9 1553 1970 | 151.8 871 3.1 1026 1970 | 105.3 886 5.6+ 997
| 1971 | 234.4 1247 1.9 1483 1971 | 134.6] 1169 3.1 1306 1971 26h,7 1038 3.6 1308
| 1972 | 206.6] 1011 1.9 1220 1972 | 195.3] 1398 J.d 1596 1972 | 247.%} 2081 5.6 23
| 1973 | 190.8] 125% 1.9 1647 1973 76.6 641 31 720 1973 05,4 727 5.6 818 |
{1976 | 937,71 2235 1.9 2175 1976 | 190,7{ 874 3.1 1068 1976 | 236.8] 1500 5.6 | 1768 |
1975 | 171.7 958 1.9 1132 1975 | 152,.8 651 3.1 807 1975 | 136.9 8a7 5.6 990
1976 | 215.5] 1278 1.9 1495 1976 | 40,6 81 | 978 1976 | 13%.8 609 5.6 750
| 1977 47.6] L8 1.9 498 1977 65.8 666 3N 735 1977 | 154.) 666 5.6 826
{1978 | 167,11 1302 1.9 1471 1978 |- 131.8] 1088 ).t 1223 1978 86,1| -98s 3.6 974
I | -
AV/Wa8(AT+9)
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- Table 6 Table Table

Natural Flows at Cage Ho, 12-0595-00 ) Natural Flows at Cagc No. 12-0595-00 . Natural Flows at Cagc No, 12-0595-00
for April for May for June
< { Tacoma's | ] | | | Tacoms's | | | ] | Tacoma's | | |
| Natural | | | 1 | Natural | | | | { Natural | ] |
| Flow at Total | | | Flow at | Total ) | | { Flow at |  Total { |
Caged | Cushman | “Reservoir | TVotal | Gaged'| Cushman | Reservolr | Total | | Caged | Cushman | Reservolr Total
Flow | No, 2 | Evaporation | Natural |- | Flow | No. 2 [Evaporation Natural | | | Flow | No. 2 |Evaperation Natural
Vater | (cfs) (cfs) | (cfs) i Flow %water | (cfs) | (cfs) (crs). Flow | | watee | (cfs) | (cfs) | {cfs) Flow
Year + + + { (crs) : Year + | + (cfs) Il Year | ¢+ | _* | + (cfs)
; | : . ] i
1954 |- 59.5 911 10.% | 581 1954 30.51 509 15,0 [ 55 | 1944 20.6| 377 16.9 K14
1945 | 66,1 a8y’ 10,9 | %66 1945 55 7] - 1243 15.0 | o1ne | 1945 26,31 555 16.9 596
1986 | 185.0 999 | 10.5 | 1154 1946 | 143.,0 1160 15,0 | 1320 | 1966 | 319.51 ‘993 16.9 1329 |
1967 81.h %32 10.5% | 586 1947 22.2 462 15.0 | 499 | 1947 16,21 397 16,9 830 |
1988 85.7 730 | 10.5 | 826 1948 139.6] 1439 15.0 i 1593 | 1940 28.91 1117 16,9 1163
1969 58,6 871 | 10,% 940 1949 45.1 1249 15.0 | 1309 1969 26.3 695 16.9 736
1950 108.2 816 | 10.5 935 1950 38,3 894 15.0 | u7 1950 18,2 1222 16.9 1257
1951 64,7 818 10.5 . 873 1951 25.9 804 15.0 | 84y 1951 10.1 595 16.9 622
1952 47,9 937 10.5 995 1952 20.1 1137 15.0 | 1200 ° . 1952 13,6 784 16.9 814
1953 48.8 635 10.5 694 1953 37.5 1007 15.0 | 1397 1953 21.2] 694 16.7 732
1958 83.3] . 781 10,5 - 875 - 11954 24,0} 788 15.0 | 827 1956 16,71 709 16.9 781
1955 | 186.7 739 10.5 896 1955 83,7 690 15.0 | 749 1933 23.11 963 16.9 1003
1956 88,2} 1050 10.% 1149 1956 31,9 1540 15.0 | 1587 1956 39.0 1561 | 16.9 1617
1957 75.21 901 | 10,5 987 1957 37.0 871 1%.0 | 923 | 1957 23.) 833 | 16.9 473
1958' 102.9] 8zl 10.% 937 1958 81,51 883 15.0 940 1958 21.0 556 | 16.9 i 594
1959 | 280,31 1050 10,5 1301 . 1959 | 136.3 850 . 15.0 1002 1959 32.91 758 16.9 808
1960 | 148,21 10464 10.9 1203 1960 59.5 87% 15.0 950 1960 29.71 737 16.9 904
1961 58,5} 778 { 10.5 847 1961 49,2 1066 15.0 1132 1961 21.8] 8586 16.9 925
1962 60,7] . 729 | 10.% | 800 1962 69.4 710 15.0 796 | 1962 26,1 627 16.9 | 670
1963 126,21 856 ]~ 10,5 991 1963 130.9 796 15,0 942 1963 3.21 408 16.9 448
1964 40,64 525 } 10.5 . 576 1964 | 22.2 604 15.0 641 1964 17.21 1090 16.9 124
1965 78,71 881 | 10.5 966 1965 | 48.8 712 15.0 776 1965 | 22.6 509 16.9 589
1966 48,61 89% I 10.5% 954 1966 | 24.B 936 . 15.0 976 | 1966 16,3 723 16,9 758 |
1967 68.11 &75 | 10.% - 554 1967 32.2 877 15.0 924 | . 1967 17.8 1090 16.9 1125 |
| 1968 73.21 363 | 10.% 449 : 1968 33.) 811 15.0 859 1968 30.51 760 16.9 827
- 1969 | 123.41 1076 10,5 1210 | 1969 43,3 1468 15,0 . 1526 . 1969 | 300.2 1181 16.9 1498
- 1970 108.1 82 10.5 951 | 1970 J6.6 508 15.0 | 560 1970 17.9 548 16.9 563
1971 142,48 832 10.% 985 | 1971 42,0] 1514 15.0 1371 1971 103.3 1092 16.9 1212
1972 | 114,8] 1080 | 10.5 1205 1972 40.7 1003 15.0 1059 1972 21.4 80y | 16.9 839
1w9my | g W76 10,5 519 ‘ 1973 24,6 687 15.0 727 1973 21,21 679 16.9 AV
| 1974 121.8 906 10.% | 1038 1974 60.9 1024 15.0 1100 1976 | J6.8 1320 16.9 1372
| 197% 56.2 447 | 10.5 | 514 1975 .68,8 908 15.0 972 1975 21,2 1072 . 16.9 1110
1 1976 70.2 640 | 10.5 | 721 1976 | 35.6 8645 15.0 896 1976 23.b 836 16.9 876
1 1977 | 37.21 . 675 | 10.5 | 723 | 1977 22,91 601 15.0 639 1977 21,3 569 16.9 607
| 1978 | 80.7 780 10.% | 871 : | 1978 66.6 758 | 15.0 840 1978 35,8 623. 16.9 67%
| | ] | : :
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Table 9 - Table 10 Table 11
NHaturel Flows at Gege No, 12-0595-00 Natursl Flows at Gage No, 12-0595-00 Natural Flgwe et Cage No, 12-0395-00
- for July ' ) for August ’ for September
Tacoma's Tacoma's | | Tacoma's
Natursl Natural | Natural
Flow at Totsl Flow at | Total Flow at Total
Caged | Cushman | Reservolr Totsl Caged | Cushman | Reservolr Total | Ceged | Custman | Reservolr |- Total
Flow No, 2 |Evaporation | Natural Flow No. 2 lEvaEwratlon Natural | Flow No. 2 "|Evaporstion | Natursl
Water | (efs) | (cfs) {cls) Flow Water | (cfs) (crs) cfs) Flow | Water | (cfs) | (cfs) {cfs) | Flow
Year ® - . (crs) Year + + + (cfs) : | Year * + . (cls)
19484 7.2 151 - 219 182 1944 7.8] 97 | 16.9 122 i 1944 L8 128 . 1.3 184
1945 | 12.3 256 21.5 290 1945 8.0 61 16.9 86 | 1945 9.1 173 11,% 198
1946 |214,9 653, . 215 a7 1946 14,0 225 16.9 256 i 1946 | 10,8 150 11.5 172,
1967 12.2 211 21.5 243 1947 7.2 96 16.9 120 | 1967 2.5 78 1.5 99
1948 13.) Jez 21.% 417 1949 12.0 189 16.9 218 | 1948 19.2 &05 11.5 836
1949 8.5 388 21.5 418 1949 7.5 168 16.9 192 1949 8,9 167 11.% 187
1950 2.9 697 21,5 728 1950 7.6 326 16.9 350 1950 8.4 132 11.5 172
1951 5.3 257 21.5% 28% 1951 2.8 108 16.9 128 1951 5.0 207 11.5 224
1952 7.6 495 21.5 524 1952 11.9 262 16.9 291 1952 8.9 124 11.5 140
1953 | 10,1 596 21,5 628 1953 6.2 202 16.9 265 1953 6.1 280 1.5 298
1956 | 22,2 712 21,5 756 1954 8,9 318 16,9 a4 1954 7.3 200 1.5 219
1955 | 26,2 | 59% 21,5 (13) 1955 10,9 256 16,9 286 1955 | 10.2 191 11,5 213
1956 | 18.9 | 970 21.5 1010 1956 14.8 342 16.9 374 1956 | 11.9 257 11.5 280
1957 | 16,0 279 21.% 7 1957 10.2 190 16.9 217 1957 6.1 128 11.% [T
1958 | 18.) 205 21.5 281 1958 6.0 96 16.9 119 1958 7.6 1146 11.5 133
1959 |° 18,7 369 21,5 409 1959 2.3 137 16.9 163 1959 | 22.» 513 1.5 S47
1960 | 17,6 )51 21.% 390 1960 13.8 165 16.9 196 1960 | 10.6 127 11.% 109
1961 11,9 365 21.5 398 1961 9.7 164 { 16.9 | 191 1961 10.6 132 11.5 154
1962 | 15,) )26 . 21.5 363 1962 12.7 224 | 16.9 | 25% 1962 | 13,% 268 1.5 293
1963 | 23.6 3. 21,5 377 1963 9.4 163 16.9 189 1963 8.4 112 11.% 132
1964 | 13,0 619 21,5 655 1964 1.6 o 16.9 338 1964 | 10.0 176 11.5 198
1965 12,9 258 21.% 292 1965 10.0 142 16.9 169 1965 7.9 100 11,5 119
1966 1.7 461 21,5 594 1966 8.3 200 16.9 225 1966 8.4 59 1.5 79
1967 | 11,2 - 497 21,95 $30 1967 8,5 199 16.9 224 1967 2.0 103 1.5 164
1966 | 15,7 Jay 21,5 426 1968 15.) 24 16,9 276 1968 | 18.1 314 11.5 a8
1969 | 15.7 375 21.5% 412 1969. 13.5 154 16.9 184 1969 | 0.4 609 1.3 631
1970 | 12.7 226 21.5 260 1970 8.7 111 16.9 137 1970 | 12,8 32 1.5 56
1971 102, 968 21,5 1352 1971 12.6 452 16.9 481 1971 | 15,3 32 11,5 369
1972 | 36.7 620 | . 21,3 678 1972 | 130.3 205 16,9 J52 1972 | 16.3 393 11,5 821
1973 | 14,9 2715 ] 21,5 nv 1973 12,1 193 16.9 222 1973 | 11.1 193 11.5 176
1974 | 22,2 | 998 21,5 1042 1974 .1 15.9 397 16.9 430 1978 | 12.3 222 11.5 266
1975 | 8.2 | 501 21.5 577 - 1975 14.6 418 16.9 450 1975 8.1 206 1.5 226
1976 | 15.7 600 21,5 637 1976 12,3 263 16.9 292 1976 8.2 170 1.5 190
977 | 10.2 163 21,5 195 1977 9.8 177 16.9 204 1977 | 16,8 J99 . 11,3 627
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. Table 12 '
Natural Flows at Gage No., 12-0595-00
. for October

| | Tacoma's | { |

i | Natural | | {

| | Flow at | Total i |

] Gaged | Cushman | Reservoir | Total |

| Flow | Mo, 2 | Evaporatlon | Natural |
Water | (cfs) 1 (cfs) | {cfs) | Flow
Year } + % + + ‘ {cfs)
1965 | 5.6} 257 | 5.2 | 268
1966 | 1031 238 | 5.3 | 254
1947 | 18.8 | 293 | 5.3 Y
1948 |356.3 | 1808 9.3 | 1770
19649 | 35.% | §97 5.3 | 536
1950 | -~ - - | ==
1951 |23%.0 1161 5.3 1400
1952 |962.7 9%3 9.3 1891
1953 | 5.4 98 | 5.3 109 |
1954 | 25.9 | 591 5.3 622 |
1959 | 29.1 720 5.3 756 |
1956 | 87,1 861 5.3 933 |
1957 | 82.8 | 963 | 5.3 1057 |
1956 | 22,2 453 | 5.3 480 |
1959 | 15.7 5a0 5.3 w6l |
1960 | #1.7 471 5.3 | 518 |
1961 | 25.8 | 518 5.3 .59 |
1962 | 22.7 380 5.3 408 |
1963 | 69.4 981 93 : 1056 |
1964 | 79.4 1006 5.3 1091 |
1965 | 13.1 27) 5.3 291 |
1966 | 16.4 353 5.3 375 |
1967 | 16.7 1| 387 9.3 f 409 |
1968 |125.7 | 1697 5.3 | 1828 |
1969 | 52.9 | 735 | 53 1793 |
1970 | S4.95 | 457 5.3 | 517 |
1971 | 32.3 | 66h | 5.3 | 702 |
1972 | 26,91 )86 | %.3 | 816 |
1973 1 16,9 | 77 i 5.3 | 97 |
1974 | 29.4 | 525 | 5.) | 560 |
1975 | 7.8 | 115 | 5.) | 128 |
1976 130%.8 | 1744 | 5.3 | 2055 |
1977.1 8.7 | 178 | 5.3 | 192 |
1978 i 31 ‘ 998 9.3 t 635 ‘

Table 13 Table 18
Natural Flows at Cage No. 12-0595-00 Natursl -Ptows at Cage No. 12-0595-00
for November for Decomber
i | Tacoma's | | | { | ] Tacoma's | i
| | Natural | | ] | | | Natural | |
| | Flow at | Total | | | | | Flow at |  Total - |
{ Caged | Cushman | Reservolr | Total | | [ Caged | Cushman | Reservolr | Total
| Flow | No. 2 | Evaporation | Natural | { Flow | No. 2 | Evaporatlon | Natural
water | (cfs) (crs) | (cfs) Flow water | (cfs) | (cfs) | {cfs) | Flow
Year + + ‘ + (cst_‘ ' Year | ¢+ 1 __* i + [ (cfs)
: { | ] \
1945 96,7 1396 | 2.3 1495 | 1945 | 80.61 669 | 1.7 | 751
1946 | 154.3 1127 | 2.) | 1208 { 1946 | 216,91 1860 i 1.7 | 1679
1947 57,1 [ 214 | 2.3 871 | 1947 | 133,51 152) | 1.7 | 1656
| 1948 | 167,01 608 ] 2.3 777 | [ 1968 | 125.7} 1227 | 1.7 ] 15
194y | 136.1] 968 | 2D 10¢ | | ioug | 85.7] o8 [ 1.7 L 7D
1950 | -~ - - -- 1950 1 -- b == 1 - | -
1951 305.7 1468 2.3 1776 1951 1262.2 292 | 1.7 | 3556
1952 | 1)2.8 1036 | . 2.7 1171 1952 | 621.8] 690 { 1.7 [ 11is
1993 12.9} 315 | 2.3 330 19%) 185.5] 1090 { 1.7 | 177
1954 | 1614 1577 2.3 178 | 1954 235.2] 1418 | 1.7 | 1653
1955 | 8%2,.¢ 2476 2.3 In | 1955 228.6] 1252 o 1.7 | 182
1956 | 935.6 1799 2.} 2727 | 1956 250,0] 1189 | 1.7 RS
1957 77.2 649 ] 2.3 724 | 1957 1808,6| 1209 1.7 | 1839
1958 60.4 582 | 2.3 645 | 1958 153,51 127 1.7 | 1IN
1959 | 108.6 1164 2.3 1275 [ 1959 173.6] 163) 1.7 | 1808
1960 | 256.4 1150 2.3 1409 | 1960 224,71 1208 1.7 | 183
1961 | 175.6 1048 2.) 1226 1961 | 155.01 11642 | 1.7 | 1299
1962 80.7 911 2.3 { 99 | 1962 | 196.7 1144 | 1.7 1 1382
1963 | 296.0 1601 ] | 2,3 1901 1963 | 3ub.1 1535 1.7 { 1801
1966 | 253.1 1814 j 2.3 - 2069 1964 186.6 1264 1.7 | 1852
1965 99.3 753 2.3 | 855 1965 | 150.b 906 - 1.7 | 1060
1966 83,9 1163} 2.3 | 1249 1966 | 146.0] 1204 1.7 | 1352
1967 71.6) 1246 2.3 | 1320 1967 370.3 2909 1.7 I 38
1968 113.21 898 2.3 | 1014 1968 270.1% 1231 1.7 | 152)
1969 132,21 1058 2.3 | 1192 | 1969 250.6 1470 | 1.7 | 1730
1970 67.0| 800 2.7 | 873 | 1970 181.0 131 | 1.7 ] 1496
1971 128,11 1229 2.) | 1359 | 1971 2766 1175 i 1.7 1 1851
1972 129.81 1287 2.} w19 | | 1972 i 157.71 713 1.7 | 872
| 1973 g, 1} 1095 2.} 1187 | | 1973 | 260,%] 1737 1.7 | 2003
| 1974 23,5 1829 | 2.3 1 1666 | | 1970 | 352.1} 2078 | 1.7 | 24
| 1973 g8, 2| 1036 | 2.3 | 1126 | 1 1975 | 182,5| 1556 | 1.7 | 1740
| 1976 11009.2 | 2002 | 2.3 | 3010 | | 1976 | 7ue6,1) 1929 | 1.7 | 267>
| 1977 1 12.61 )02 | Z.3 | 17 | 1 1977 | 32,94 438 | 1.7 | 47)
% 1978 % 206.6\ 162) ‘ 2.} { 1832 ‘ % 1978 = 251.,6] 1724 ‘ 1.7 { 1977
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"Table 15
Log Pearson Type III Frequency Distribution
Natural Flows at Gage No. 12-0595-00, N.F. Skokomish River near Potlatch

IR AR P R S IR S SO

-602-

Percent Mean Montly Flow (c£s)
Occurrence | ;un | FEB | MAR CAPR | MAY | JUN | JUL | AUG | SEP .[ OCT | Nov | DEC
99 o297 | 654 | 473 | 386 | 459 | 355 | 157 80 60 72 | 293 | 525
95 491 | 593 | 547 | 506 | 573 | 449 [ 209 [ 111 BS | 138 | 483 | 740
90 629 | 688 | 599 | s75| 643 siq 265°| 131 | 103 | 191 | 616 | 879
80 836 | 827 | 676 | 667 | 739 | 596 | 299 | 160 | 130 | 281 | 810 | 1073
50 1352 | 1198 | 889 | 859 | 959 | (805 | 446 [ 230 | 203 | 561 | 1286 | 1525
20 20647 | 1772 | 1238 | 1066 | 1234 | 1092 | 681 | 323 | 320 | 1058 | 1893 | 2090
10. 2478 | 2195 | 1508 | 1176 | 1404 | 1283 | 858 | 382 | 408 | 1442 | 2250 | 2629
1 3650 | 3738 | 2584 | 1433 | 1892 | 1893 | 1524 | 556 | 727 | 2843 3158 | 3346 | .
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Natural Flows at Cage No, 12-0615-00

Table 16

for January

Table 17 =
Natural Flows at Gage No, 12-0613-00
for Februsry

| I Tacoms's Tacoma's |
] -Natural Natural |
| Flow at Total Flow at | Total
Gaged | Cushman | Reservolr Caged | Cushman | Reservolr
Flow No, ¢ Evaporation | Flow No. 2 Evaporation
Water | (cfs) tcrs) (cfs) Yater | (cfs) {cls) (crs)
Year ¢ + + Year + + +
1964 }1660,1 1098 1,9 1984 11011,8 614 3.1
1945 ]1716.9 1077 1.9 | 194% [2316.0 1482 3.1
19486 (2147 .56 1100 1.9 1946 |1775.6 979 3.1
1967 [1577.8 %7 1.9 1987 [3048.4) 1852 3.1
1958 [1903.0] 870 1.9 1948 1305.6 702 3.1
1949 | 323.6 264 1.9 1969 {21117 924 3.1
1950 . 11909.8 870 1,9 1950 {2687.9 1273 3.
1951 |28)).9 1088 1.9 1951 |4001,5 1773 - |
19352 1219, 672 1.9 1952 {2143.5 1018 3.1
19%3 |5540.3| 3068 1.9 1953 |2398.7 1054 A
1958 |[2255.8 1082 1.9 1956 [3759.6] 1891 3.
1955 {1190.2 570 1.9 1955 [1511.4 7 3.1
1956 |2619.0] 114a 1.9 1956 | 760.4 363 3.1
1957 | 729.1 37 1.9 1957 |2167.1 1390 3.1
| 1950 |2979.7] 1796 1.9 1950 |3)72.9] 2218 3.1
1959 '[)176.5] 1828 1.9 1959 [1125.8 61) 3.1
1960 j1773.61 1192 1.9 1960 [2261,7 1388 3.1
1961 |3961.4| 22082 1.9 1961 |u0u5.4| 2207 34
1962 {1459.0 97¥ 1.9 1962 |1099.0 866 3.1
1963 |1457,5 724 1.9 1963 [2036.7| 1638 3.1 |
1964 [2698.7] 16413 1.9 1964 [1356.5] . 642 3.1 |
1965 [1608.1] 6861 | 1.9 1965 |2324,3] 1136 3.1 |
1966 [2600.6] 1243 | 1.9 1966 [1397.2 762 3.1 {
1967 }3010,7] 1551 | 1.9 1967 |1877.6] = 806 3.1 R
1966 3303,9] 220) | 1.9 1968 |3167.9] 1930 3.1 |
1969 [13446,6] 696 | 1.9 1969 [1124.3 614 J.1. |
1970 |2212.9 13 | 1.9 i | 1970 |1476,2 871 - 3.1 |
1971 [2554.3 1267 { 1.9 | 1971 |11766,.3] 1169 3.1 |
1972 12313,% 1011 | 1,9 | 1972 12809.6f 1398 3.1 |
197) [2188,0 1255 { 1,9 | | 1973 [1024.1] 641 3.1 |
1974 |3973.%] 2235 I 1.9 | 1974 {2150.91 874 ) |
1975% 11751,0 958 | 1.9 | 1975 |1378.5| 651 JA {
1976 |2177.7 1278 | 1.9 | 1976 |1512,.6] 831 J.1 |
1977 | 811.0] . 448 | 1.9 | 1977 11038.6] 666 3.1 ]
1978 {1829.4 1302 ; 1.9 } 1978 {1512.9} 1088 3.1 |
]

Table 16

Natural Flgws at Cage No. 12-0615-00

for March
Tacoma's
Natural
Flow at | Total
Caged | Custman [ Reservolr Total
No., 2 Evaporatlion | Natural
VWater | (cls) (cfs) Flow
Year + (cfs)
1944 YY) 5.6 1283
1965 7585 5.6 2076
1946 760 5.6 2507
1947 582 5,6 1360
1968 &80 5.6 1919
1969 1103 5.6 3260
1950 11535 3.6 64802
1951 301 3.6 1583
1952 519 5.6 1527
195) 565 5.6 1592
1954 812 5.6 2157
1955 . k)L 5.6 1215
1956 775 5.6 2738
1957 1130 5.6 3084
1958 730 5.6 1774
1959 667 5.6 1854
1960 812 5.6 2177
1961 1400 %.6 Ws30 |
1962 516 . 5.6 1538 |
| 1963 - 632 5.6 1608 |
| 1964 569 5.6 1914 |
1963 563 5.6 1506 |
1966 1039 5.6 2958 |
1967 1046 5.6 2915
1968 1)06 5.6 3462
1969 775 5.6 2647
[ 1970 886 5.6 2109
| 197 1038 5.6 3187
| 1972 2081 5.6 5518
| 1973 727 3.6 | 1937
| 1976 1500 5.6 | 6295 |
| 1975 847 5.6 | 237
| 1976 609 5.6 1937
| 1977 666 5.6 2135
} 1978 8sh 5.6 1965 !
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Table ’ Table 2 Table 21
Notural Flows at Caqe No. 12-0615-00 Natural Flows at cagc No, 12-0613-00 Naturel: Flm at Gage No, 12-0613-00
for April for May for June

Tacoma's Tacoma's | Tacoms's i

Naturel . Natural Natural

Flow at Total Flow at Total . Flow at Total

Custman | Reservolr Totsl 'Gaged | Cushman [ Reservolr Total Caged | Cushman | Reservolr Total

No. 2 Cvagoratlon Natyral Flow No. 2 |Evaporation | Nstural Flow Mo. 2 |Evaporstion | Naturel
Yater (cfs) cfs Flow vater | (cfs) | .(cPs) (cfs) Flow Vater | (cfs) (crs) (cfs) Flow
Year + {crs) Year + + + {crs) Year + + + (cf3)
1945 511 10.5 1356 1948 | 504,17 5G9 15.0 1026 1980 | 307.5 377 16.9 701
1985 489 10,3 1458 1945 [1126,5] 124) 15,0 2382 1945 | 626.2 555 16.9 996
1946 999 10,9 2676 1946 {1220.6| 1160 15.0 2396 19606 [1186,) 923 16,9 2156
1947 N 10,5 1185 1947 | 496.9 462 15,0 974 1967 | 80,7 397 16,9 75%
1948 . ‘730 10,5 1924 1948 |1675.0] 149 15.0 329 1948 | 691,51 1177 16.9 1825
1949 YA 10,% 2063 1949 |[1147.2 1249 1%.0 2h11 1949 | 505.9 693 16,9 1218
195G 816 10,5 2651 1950 |1048,8 894 - 1%.0 1958 1950 | 837.2| 1222 16.7 2076
1951 g8 10.5 1648 1951 | 751.0 804 15.0 1570 1951 | 421.% 595 16.9 103}
1952 9¥7 10.5 2167 ‘1952 11039.9f 1157 13.0 2212 1952 | 573.0 764 16.9 1374
1953 635 10,5 1514 1953 | 96%.9 1007 15.0 1992 1953 | 532.8] 694 16.9 1248
19546 781 10.5 2029 - 1958 | 674.5 768 15.0 1478 1954 | 563.0 709 16,9 1269
195% 739 10.% 2270 1935 | 812.5 690 1%.0 1318 1955 | 618.8 263 16.9 1596
195G 1050 10,5 2023 1956 11308,7 1540 15.0 20865 1956 [1213.1 1569 16.9 2791
1957 901 10,5 2113 1957 | 641,08 871 13,0 1520 1957 | J67.% 833 16.9 817
1958 824 10.5 2259 1958 | 683.1 803 13.0 1561 1958 | 322.0 556 16.9 895
1959 ° 1050 10.5 3037 1959 |1161.8 850 15.0 2027 1959 | 615.6 758 16.9 13%0
1960 10488 10.5 2716 1960 ]1014.7 875 15,0 1905 1960 | 607.7 757 { 16,9 1382
1961 778 10.% 1782 1961 |1047,.6 1068 15.0 W 1961 | 5.6 866 16.9 1438
1962 729 10.5 17683 1962 | 927.9 710 13.0 165) 1962 | 451.3 627 16.9 1095
1963 056 10.5 2355 1963 | 997.7 796 13.0 1809 1963 | 62,1 508 16.9 797
1960 525 10.% 1381 1964 | 665.6 604 1%.0 1283 1964 | 681,2 1090 16,9 1769
1963 881 10, 5% 2118 1965 | 645.2 712 15,0 1572 1965 | %3).1 549 16,9 999
1966 895 10.% 1948 1966 | 685,) 9l6 15.0 1636 1966 | 4aB.& 725 16.9 1190
1967 'Y)] 10,5 1366 1967 | 79%.9 877 13.0 1687 1967 | 598.0 1090 16.9 1705
1968 365 10.9 1296 1968 | 661,6 811 15,0 1488 1968 | 64,9 780 16.9 1832
1963 1076 10.% Jog2 1969 |1287.71 1468 1%.0 2717 1969 |1057.4 1181 16.9 22535
1970 .82 10.9 2256 1970 | 931.6 508 . 15,0 1055 1970 | 333.2 5488 16.9 898
197) GJZ 10.% 239% 1971 11387.3 1514 15.0 2916 1971 899.3]| 1092 16,9 2008
1972 1080° 10.5 2725 1972 | 858.5| 1003° 15.0 1876 1972 | 899.7 801 16.9 1318
1973 &76 10.5 | 974 1973 | 649.8 687 15.0 1352 1973 | 550.6 679 16.9 12086
1974 906 10.5 &N | 1978 {1132.1 102h 15.0 2171 | 1978 | 961,0| 1320 16,9 2298
1975 | 847 10.% 1313 | 1975 |1035.7 908 15.0 1959 | 1975 | 573.4] 1072 16,9 1665
1976 | 640 10.5 1781 } 1976 | 874.1 8s% 15.0 173 1976 | 600,2 86 16.9 1053
1977 | 675 10.5% 1420 | 1977 | 605,9 601 1%.0 1222 | 1977 | 565.% 569 16.9 1151
1978 | - 780 10.% 1767 ‘ 1978 | 89).6 756 15.0 1667 } | 1978 | 899.3 623 16.9 1139
]
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: Table 22 Table 2 Table
Natunl Flows at Gage No, 12-0615-00 Naturél Flows at Caqe No. 12-0615-00 Natural Fldws at Caqe No. 12-0613-00
for July for August for September
l \ Tacoma's ‘ 1 { Tacoma's ] Tacoma's
Natural Natural { Natural
| | | Flow at Total | | Flow at Total | | Flow at Total |
| Caged | Cushman | Reservolr | Total | | Gaged | Cushman | Reservolr | Total | | Caged | Cushman | Reservolr Total
i Flow 1 No. 2 |Evaporation lNaturall Flow | No. 2 |Evaporatlon | Natural | { Flow | No. 2 |Evaporatlon | Natursl
| water | (efs) | (cfs) {crs) Flow | Yater | (efs) | (cfs) (cfs) Flow | water | (cfs) [ (cfs) (crs) Flow
: Year + + » {efs) ! Year + + + {cfs) 5 Year + + + (cfs)
| 1943 |296.5 270 21,5 588 | 1943 | 197.0 109 16.9 323 { 1943 | 161.3 -89 | 11.5 262
| 1944 1189,1 1%1 21.% 362 | 1964 | 164,2 97 16.9 258 | -1964 | 150,3 128 11.5 290
[ 1945 1217.5 | 256 21,5 495 | 1945 | 174.9 61 | 16.9 233 | 1945 | 224.8 173 11.5 | 809
| 1986 |734,1 655 | 21.5 w1 1946 | 218,5 225 16.9 | 660 1906 | 191,97 150 11.5 | 355
1 1987 [296.5 211 2.5 529 1947 | 202,31 96 16.9 I 315 1947 | 200,71 78 | 1.5 | 290
1958 310.5 Jaz 21.5 ALY 1948 | 228.6 189 16.9 | 4% | 1948 584,7 | 405 i 11.5 | 100
1959 [307.1 )88 21,5 717 1949 | 225.0 168 16.9 | #10 | f9u9 | 2086.6] 167 | 1.5 463
1950 j662.1 697 21,5 1181 1950 | 12,8 )26 16.9 | 656 | 1950 | 213.0 152 | 11,5 376
1951 |27%.0 257 21.5 352 1951 198.1 108 16,9 | 32y 1951 | 260,8 207 | 11,5 479
1952 {Ju1,8 495 21.5 858 1952 | 290.6 262 16.9 | %70 1952 | 225.1 124 | 11.5 J61
1953 [Ju6.8 596 21.5 | 964 1953 | 209.6{ 2u2 | 16.9 | 468 1953 | 303.9 260 | 1.5 595
1954 ju69.9 | 712 21.5 | 1203 1954 | 261.2]. 318 | 16.% | 396 1954 | 266.2 200 | 1.5 | &70
1955 |435.5 $7% 21.5 | 1052 1955 | 305.) 256 | 16.9 | 570 | 1955 | 264,3] 191 | 11,5 | w7
1956 1556.9 70 21.5 | 1548 | 1956 | 226.4 302 | 16.9 | %6) | 1956 | 326.6] 257 | 1.5 I 595
1957..1314,5 279 21,5 | 615 1957 | 2682.7 190 | 16.9 | 490 [ 1957 | 195.6| 128 | 11,5 335
1958 [225.4 205 21.5 | 452 1958 | 186,1} 96 . 16.9 | 299 | 1958 | 173.7 114 | 11.3 299
1959 1350.9 369 21.5 | 741 1959 | 229.21 137 16.9 | 383 | 1959 | 620.4] 513 ] 11.% 1145
1960 |319.7 I 21.5 692 1960 | 209.9] 165 16.9 | &) ] 1960 | 220.9 127 | 1.5 359
1961 |298.5 | 365 21,5 681 | 1961 | 207.4] 164 . 16.9 { 388 | 1961 | 223.0 132 | 1.5 366
1962 1277,2 | )26 21.5 625 1962 | 283,5] 224 ' 16.9 4 526 | 1962 | 307.7 268 | 11.5 587
1963 [3u8.,1 1 232~ 21.5 700 196) | 218,81 16) 16.9 ] 399 | 1963 | 186.0 112 | 11.3 310
1964 |438,.8 619 21,3 1079 1964 | 375.3 30 16.9 | 702 | 1965 | 241,2 176 | 11.5 u29
| 1965 [249.9 258 21,5 - 529 196% | 190.2 142 16,9 349 | 1965 | 159.6 100 | 11.5 271
1966. 1307.2 461 21,5 1 790 1966 | 188.9 200 16.9 406 1966 | 175.0 59 1.5 246
1967 {313.6 497" 21.5 | 832 1967 | 196.8 199 16.9 415 1967 | 187.3 163 11,3 Juz
1968 |327.) 389 21.% 736 1968 | 328,1 2 16.9 585 1968 | 50¢.9 316 11,3 828
1969 [333.4 375 2.9 730 | { 1969 | 221,7 154 16.9 [ 393 1969 | 883.6 60? 11.5 1506
1970 {2)3.4 226 21,5 481 . | 1970 | 178.) 111 16.9 I 306 1970 | 258.6 20| 1.5 302
1971 |67).8 968 21,5 | 168) 1 1971 | 3131 452 16.9 - 782 1971 850,1 362 | 1.5 806
1972 1%27.7 620 21.5 | 1169 ’ { 1972 | 375.9 20% 16.9 - 598 | 1972 | 891.6 393 .| 1.5 896
1973 (301.7 | 273 21,5 | 598 | { 1973 | 196.6 193 16.9 409 ] 1 1973 | 283.4] 153 1.5 449
1974 (783.1 | 998 21.5 | 1803 | | 1974 J6h .6 397 16,9 778 | 1976 | 209.9] 222 11,3 483
1975 1315.7 | 54t 21,9 | 876 | | 1975 366.0]| 419 16.9 82) 1975 BALYS 206 11,5 532
1976 14568,9 600 21.5 |- 1080 | | 1976 | 297.4 263 16,9 577 1976 | 22b.8 170 1.5 o6
1977 12325.7 16) 21.5 | &10 % | 1977 | 2I7.8 177 ] 16.9 432 i | 1977 | 481,0 199 :_ 11.% 892
| I ] . ‘
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" Table 25
Naturel Flows at Cage No. 12-0615-00

Table 2

6

Natural Flows at Gage No, 12-0613-00

Table 27

Natursl FToes st Gage No, 12-0615-00

for October tor November tfor December
I Tacoma's Tacoms's Tacoms's
_ Natural Natvral 1 Natural
| Flow at Total Flow at Totsl Flow st Total
Geged | Cushman | Reservolr Total Caged | Cushman | Reservolr Total Coged | Cushman | Reservolr Total
: Flow No. 2 Evaporatlon | Natural Flow No. 2 Evaporatlon | Natural Flow No. ¢ Eveporation | Natursl
voter | (efs) | (cfs) cfs) Flow | water | (cf3) | (cfs) {crs) Flow Water | (crs) | (cfs) (cfs) _ Flow
Year + - + (efs) Year 4 + + {cfs) Year + 3 + {cfs)
9988 | 470.3 S04 5.3 980 1984 | $57.3 459 2.3 1019 1954 |1323,5] 602 1.7 2127
1985 | 2848.5 257 5.3 547 1965 [1761.1 1396 2.) 3159 1985 | 997.2 669 1.7 1670
1956 | 77,5 236 5.) 621. 1946 |1980.8] 1127 2.3 e 19506 [2467.01 1460 1.7 J92e
1987 | 827.6| 293 5.3 726 1947 [1386.3 812 2.) 2201 1957 12673.7| 152% 1.7 8196
1948 |2635.%| 1408 5.3 3649 1948 |1278.9 608 2. 1069 1948 (2073,9) 1227 1.7 3303
1929 | 738.6 K97 5.3 1241 1949 {19206.8 968 2.2 2095 1949 |1806.9 688 1.7 2097
1950 | &76.1 218 5.3 697 1950 (2802,1| 1817 2.3 4621 1950 (31791 1510 1.7 8691
1951 {1573.71 1161 5.) 2780 1951 j2273.%] 1468 2.) 3743 1951 {8330,0f 2292 1.7 662%
19%2 {21862,3 983 5.3 3N 1952 [1484,9] 106 2.3 252) 1952 |[1727.7 690 1.7 2019
1953 | 169.3 98 - 33 273 1953 | 452,% 315 2.) 770 1953 |1863,1] " 1090 1.7 2955
9% | 771, 591 5.3 1368 1954 {2255.3] 1577 2.3 3835 1956 j2731.6] 1418 1.7 8171
1955 | 883.3 720 5.3 1609 1955 |3710,1| 2876 2. 6188 1955 {175%.2] 1252 1.7 3008
1956 {1331.8 881 5.3 2178 1956 |3788.1] 1789 2.2 5579 1956 |2)81.0| 1189 1.7 3532
1957 |1956.% 963 5.3 2925 1957 13642 645 2.} 2012 1957 |2833.5| 1249 1.7 3684
1958 |, 882.2 A53 5.0 950 1958 | 772.9 582 2) T 1357 1956 [2060.8] 1217 1.7 3260
19%9 | 507.8 h40 5.) 953 . 1959 (1897.9] 1164 2.3 oA 1959 [2355.5] 1633 1.7 3990
1960 | 7105 &71 5.3 1187 1960 [2151.2 1150 2.3 3308 1960 |2009.8] 1208 1.7 J219
1961 | 755,2 518 5.3 1278 1961 |[1816,0] 1048 2.) 2866 | 196t |1695,6 1162 1.7 3040
1962 576.%. 360 9.3 962 1962 |1247,.8 911 | 2.7 2161 1962 |2665,.0 1148 1.7 J6ni
1963 [1332.0 981 9.3 2318 1963 |{2605.9 1601 2.3 %209 1963 [2272.3] 1335 1.7 3809
. 1964 1296.8| 1006 5.3 2308 196 |2735.)] 1814 2.} 5552 1964 |1955.7] 1264 1.7 3221
1965 | 495.2 273 5.3  TTe 1965 |1482.8 753 2.3 2238 1965 |j1654.8| 908 1.7 2564
1966 | 526.3 353 3.3 . 865 1966 |1501.2 1163 2.3 2666 1966 |17a8,0] 1204 1.7 2950
1967 | 526,6| - 387 5.3 919 1967 }1297.8} 1246 2.3 2546 1967 [and2,3| 2907 1.7 73
1968 12172.5] 1697 5.3 - 3875 1968 [1307.2 898 2.) 2208 1968 |2521,% 1251 1.7 m
1969 |1066.8 735 5.3 1827 1969 11636.7] 1050 2,) 2697 1969 '}2%29.0 1676 1.7 4009
| 1970 | 786,2 857 3.7 1248 : 1970 | 963.2 804 2.3 1770 1970 (2007,1 »mn 1.7 IR0
1971 | 75).0 665 5.3 w22 | 1971 [1612.9] 1229 2.) 26844 1971 |229%.0| 1173 1.7 3871
1972 | 577.% 386 9.3 969 1 1972 1917.6| 1287 2.} 3207 1972 [(1488.3 T3 1.7 2203
1973 | 262.2 77 5.3 Juk 1973 11536.31 1095 2,3 263H 1973 1)260.9} 1737 1.7 5000
1978 | 726,% 325 9.3 | 1257 197%. [255).51 1429 2.2 3985 1976 [375).6] 2078 1.7 5633
1975 186.5 115 5.) Jo7 1975 (1620,0] 106 2.) 2658 1975% (2405.6] 1356 1.7 3963
1976 {2570,0] 1784 3.3 a9 1976 [3518.0] - 2002 2,3 $522 1976 3626, 1929 7 5557
1977 | 220.1 178 5.3 403 1977 | 4643 o2 2.3 769 1977 | 806.6 538 - 1.7 1266
| 1978 | 682.% 598 5.3 1286 1970 [2070.3 1623 2.3 . 4096 1978 {2711.7 17204 1.7 4437
] ]. . . !
AV/W48(A28-10)
v




-01¢-

Table 28
Percentage of North Fork Natural Flow te-Geged—Flow at Gage No. 12-0615-00
(Skokomish River near Potlatch)

(By Months)

Period of.Record'

1963 thru 1978 JAN FEB MAR APR MAY JUN JUL AUG SEP 0oCT NQV DEC
Average Natural 1196 1116' 842 781 962 818 474 228 220 610 1165 1720
Flow (cfs)

Average Gage 2195 | 2025 | 1575 | 1190 919 593 367 269 | 299 894 | 1832 | 2342
Flow (cfs) '

Percent Natural 54,5 55.1 53.4 65.7 104.7 138.0| 129.3| 91.7 73.7 68.3 63.6 73.4
Flow vrs-Guge—ilow

AV/WG8(B3)
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Table 29. Frequency Distributlion of Natural Flows at Cage No. 12-0615-00

% Increase 1% Occurrence 50% Qccurrence 70% Occurrence 95% Occurrence 99% Occurrence
(Cushman . Natural | Matural Natural Natural Natural
| MNatural | Cage Flow Gage | Flow Cage Flow Cage Flow Cage Flow
Month/ Flow to Flow | (Cage + % Flow (Cage + % Flow (Cage + % | Flow (Cage + % Flow (Cage + %
Day Cage Flow) (cfs) | Increase) } {crs) | Increase) (crs) | Increase) (cfs) | Increase) (cfs) | Incresse)
| Jan 1 6).9% 8,600. 14,800 1,470 2,510 | 955 1,570 T 600 905 455 | '705
15 54,5 13,#90 20,700 1,690 ] 2,610 | 980 1,510 510 790 460 710
Feb 1 56.8 9,600 14,900 1,490 2,310 960 1,890 869 710 333 513
15 5.1 9,000 14,000 1,450 2,250 | 1,080 1,675 680 1,055 516 805
Mar 1 54,25 10,300 1%,900 1,160 1,820 920 1,820 62Q 955 h86 730
15 53.6 6,800 10,400 1,170 1,790 855 ] 1,310 600 20 40 630
| Apé 1 59.%3 6,900 7,800 1,200 1,910 970 | 1,550 600 955 322 835
1% 65.7 - 4,250 7,040 1,020 1,690 ev0 | 1,390 600 995 480 795
May 1 85.2 2,570 4,760 960 1,780 765 1,820 570 1,055 - 390 720
15 | 1087 2,59 5,100 850 1,740 695 1,820 480 985 %20 860
Jun 1 121,33 2,30 5,200 675 1,09b | 575 1,275 360 8450 3286 725
15 138.0 1,630 3,860 535 1,270 H40 1,050. 310 740 2808 | [<4:})
Jul 1 133,63 1,540 3,600 400 930 3480 79% 255 595 225 2%
15 129.3 1,510 3,860 mn2 715 200 640 206 470 182 | 815
Aug 1 110.5 - 770 1,620 250 525 23 | 485 166 390 158 | 335
15 91.7 450 840 215 415 200 | 385 167 320. 164 275
Sep 1 82.7 1,210 2,210 rAl| 385 185 340 157 28% 130 280
15 73.7 1,880 3,270 209 | 36) 185 30 157 275 ‘ 132 230
oct 1 | 71.0 2,600 4,450 250 428 190 325 155 2653 151 280
151 68.3 6,200 | 10,400 . 470 790 255 l %30 159 270 150 ‘ 250 4
l v
Nov 1 65.9% 5,900 9,800 865 1,835 515 855 172 285 165 273
15 6.6 11,400 18,700 1,280 2,090 860 1,410 370 605 242 )95
Dec 1 68,5 | 10,250 17,300 1,820 | 3,070 1,100 1,850 518 705 287 485
15 713.6 9,800 17,000 1,700 2,950 1,160 2,010 580 1,005 428 745
i |

-AV/W68(B27-28)
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CD)W;RS 10N TABLES
(V. 5. and lerric)

,? Unit Liters c‘:ii;m . g::tc ”E:::: Atre-Feet
Y Liter - 2.0 0.2642 0.0353 .001  0.0DCOYDRL
1U.S. Callon = 3.785 1.0 0.134 ©.0037%  0.0DODL3IDY
1 Cudbic Foot . ’ l

(62.6 1bs - - 28.317 7.481 1.0 0.02832  0.0000230
water) '

1 Cudic Meter - 1,000 . 264.2 35.315 1.0 0.0008207
1 Acre-Foot e 1,233,500 325,851 £3,560 . 1,233.5 1.0

1 0.5, Callon = 231 euvbic Inches = 0.83 Ivperial Gallons (= 8.3 pounds of water)
1 Liter = 1,000 cubic centimeters = 1,05 quarts (= 1,000 grame of water)
1 Cubic Hectodeter = 810.7 acre-fert

RATE OF FLOW -

Unit ) gp® ' cfs mgd cu zfsec »xf/yr

19.5. Callon . 1.0 0.002228  ©.001640  D.0D0D63Y  0.0DIO01S:

per Minute (gpa)

1 Cubic Foor 32 ' :
e acoma (ere) - £48.8 1.0 0.6:63 0.02832 0.00972¢
1'Million U.S. Callens 694.4 3.547 1.0 ©.04381 0.00212
per Day (p3d) )

1 Cubsc H;tex ' - : .

per Second (cu m/sec) 15,850 35.31 22.82 10 0033

1 Hillion Acre-Yeet » 619,560 1,38) 892.9 39.1 1.0

per year (maf/yr)

1 Liter per gecond = 13.B5 gallons per sinvte
1 Cubfc Foot per Second = 1.98 acre-feet per day = 726 ncre-feet per year

Other

1 Acre = 43,560 square feet (209 = 209 feet) = 0.405 hectare

3 Bectare » 10 00O pquare meters = 0,01 oquarc kilometer = 2.47 acces
" 1 Kilowatt-hnur (KWI!) = 0.00]1 mcpaustt-hour (MVN) = 3,413 BTU
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