OKAROGRN COUNTY PLANNING DEPT.
- post Office Box 1009
Okanogan, Washington 98840

LY

' GROUNDWATER IN THE METHOW VALLEY

MAZAMA  TO WINTHROP"

Report prepared by Ernest R. Artim

D-epur'fment' of Natural Resources May, 1975




Ground Water in the Methow Valley
Mazama to. Winthrop -

by -
Ernest R. Artim
Division of Gealogy and Earth Resources
Department of Natural Resources
Olympia, WA 98504
in cooperation with Okanogan Cc;unfy
for

The Okanogan County Pianniﬁg Department

introduction

The aréa of this study extends from approximately Moiamolsoufhecsf 12 miles
to. Winthrop along the Methow Valley in Okanogan County, Washington. The valley
. between Mazama and Winthrop is a northwest-southeast trending u-shaped trough which
lies some 1,000 to 2, 500 feet below the adjacent mountains. The vczlley in this area
has been glaciated and is partially filled with thick deposits of glacial debrrs The.
resultant iundform is a rather steep-sided, broad, flat-bottomed valley approxsmafely 1
mile wide. The valley sides are covered with talus slopes, alluvial fans, and glacial
terraces. The alluvial fans and ‘glacial terraces are composed for the most part of sands

and gravels.
Purpose - :

The purpose of this study was to develop a ground-wa’rer confour map of fhe
Methow Valley approximately betveen Mazama and Winthrop. In addition, potential
aggregate sources were delineated. The major concern expressed regarding the aggregate
sources was that they should lie above the grdund-wcfer table and the thickness and
horizontal extent be enough to allow economic and efficient operahon wafhou!' exfendmg
into or below the ground-water table.

The interpretive map shows: |

1. Depth to free ground-water table - showing by use of confours the approxi-

mate elevation at which ground water could be expected to ‘occur based

upon results obtained in Mcy, 1975.




2. Potential aggregate sources ~ showing areas of probable major sand and

- gravel deposits which meet the concerns expressed in the paragraph above.

_Field Study _
The field study was conducted during the month of May, 1975 uvtilizing a total

of 17 man days.. The field study consisted of a visual geological reconnaissance as Wel[
as a defailed geophysical investigation. The geophysical investigation was conducted
using a portable seismograph and resistivity meter. Twenty four traverses were conducfed
The results of these traverses are included in Table 1. Thirty six res:shvrfy traverses
were conducted. The approximate resistivity was calculated and plotted and the depfh
of the approximate break whilch_coufd indicate the ground-water table was entered on
the map beside the traverse locafion. Air photo inferpr'etcfions‘and the calculation,
interpretation, and correlahon of field data was conducted in the Olymplc office of

the Division of Geology and Earth Resources.
Discussion

Ground-water table as used in this paper is the upper surface of the zone saturated

by free ground water. Ground water will rise roughly to the water table and not above

it in a shallow well penetrating o free ground~water system. The fact is known that the
standing level in a well moy register (1) the water table, (2) the pressure surface of @
body of confined water, or (3) the highest modified pressure surface of several horizons

of confined water. In the Me’rhow Valley few wells are extended below a depth of 90
feet. Existing well logs indicate a probable Free. ground-water system; therefore, water
levels in existing shallow wells probably répre,éehf the ground-water table.

A ground—wdtet'%abie confour map is a map of the upper surface of the saturated
zone. The ground~water table contours show the elevation of thelgrounc‘%wp{'er table and
the direction of movement of ground water at right angles to the contours. Measurement
of the free ground-water table is‘dccompiished by extending boreholes down to, and a
little below, the saturated zone, or from direct measurements of depth to water. in shallow
wells which do not extend very much below: the saturated zone, or by‘geophysicc!
methods. |t must be pointed out that seasonal fluctuations of the ground-water table may
be considerable; therefore, it should be kept in mind that Plate 1 of this repogt is based
on data collected during May, 1975. Key wells have been noted and the actual date

- and measurement tabulated on Table 2. ‘Measurements of the ground-water table in these




o 'f”we”-fv should be tcken throughouf the year to obfom an idea of the yearly ground—-wafer

table fluci’uohons. ‘ : - ' .

Geophysical methods may furnish direct or indirect information regarding the
: locarfdn of the ground—water table. If ground water is contained in pervious sand and
| gravel and resistivity measurements are not affected by moist clay layers above the. ground-
woter table, the depth of the water table can be determined. Most curves mdlcahng change
in geophysical properties due to saturation are smooth, and, therefore, the zone of saturation
is not indicated by a sharp peak (figure 1); thus, the depth to the ground-water table is not
indicated with the accuracy obtained from shallow boreholes. The Bison 2350 Resrshwfy
Meter which was’used in this survey has an accuracy rahng of about + 10 to-15%; Hierelfore,‘T
in shallow measurements the results can be assumed to be fairly close to the actual depth
For instance, if the result of a resnshv:fy sounding indicates the ground-water table at a
depfh of 10 feet, the actual depth may vary from 8.5 to 11.5 feet, but for the ‘purposes of

this survey has been assumed fo be Qc:curafe at about 10 feef

Decrease due to increasing water comem;;-
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. Figure 1: Excmp!e of a remshvnfy curve.,
The depfh of any point is approximately 1/3 of the electrode mfervol distance.
In this example the change occurs between the intervals of 5 and 12 Feef therefore,
the apparent ground-water table cccurs approxsmefe]y between the depths of about 2 to
4 feet. Using a conservative approach a depth to the ground-water table of 4 feet will

.be plotted.




Talus deposits (Qsw) generally contain o high percentage of o;fersize material,
which would require extensive crushing and washing of the material; however, these
- ypes of depos:fs are somehmes utilized as rip-rap sources.

- The two types of deposufs which come the closest to meeting the concems

expressed in the purpose of this report are the alluvial fan deposits (Qaf) and the older

r;vef a
ground water table, and the thickness and horizontal extent should be enough to allow

nd glacial terrace depos:ts (Qr). These deposits generally lie well above the

for an economical and efficient mining operation. It should be pointed out fhat no -
sompling or testing of the material was performed for this investigation. These opinions
are based on the visual geological reconnaissance and the geophysical investigation.

The use of this reporf and map in the evaluation of ground-wcter conditions is
limited by the state of the art, available information i in literature, and a practical
geological and geophysical field mveshgahon.

The conclusions, data, and opinions mcde in this report are based on condrhons
presenf in May of 1975 and are made for land use prep!onmng pUrpoOses onfy This
report is ot infended to be, nor should it be used as, a geologic or ground~water report
for any given site. In all cases, a geologic ground-water report by private consultanis
is recomimended for individual site evaluations and. mveshgahons, |

Field work for this report has been limited to visual ihspections and a geophys:cc:i

survey condu;fed during May of 1975. No subsurface exploration by drilling was made, -
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Legend

Valley fill - mostly sand and grave1 with some silts overlying glac1a!
debr1s

Talus dep051ts = most1y angu1ar blocks of rock with finer disintegrat1on
particles - Tocated along base of steeper valley sides.

Aliuvial fan deposits - fang]omerate ~-1ike material - mostly sand and
grave?

Older river and glacial terrace deposits - most1y sands and grave] w1th
large percentages of finer part1c1es

{

Undifferent1ated Pie1st0cene and pre- P1e1st0cene depos1ts - mostly
bedrock.

- Approximate location of a geologic contact.

Approximate water we1l location used as key wells. ﬁepth to water
table and measurement shown

Approximate 1ocat1on of resistivity traverse - approxxmate depth to
resxst1v1ty break shown.

Approximate Tocation and direction of seismic traverse.

Ground—water table contour - based on datum mean sea level {1947),

- and field data collected in May (1974).
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mBLE 1 Results of Seismic Traverses

8000

seismic Seism?c o :
I;averse‘ﬂumber Velocity (fps) Depth Comments
-1 900 0-34'
2400 . 3%-41" sands and gravels
4900 AREY ?
T7-2 . 850 | 0'~5! “dry, loose earth material
3400 5'+ sands and graveis-_
723 - 800 013y dry, Toose earth material
3000 - 35" -55¢ sands and‘grqye}s ;
I1-4 1100 0'-3%"
- 3300 3100+ sands and gravels
1-5 1200 0'-6'. dry(?);Toose earth
R - - materiai
2600 6'-30" sands and gravels
5800 30"+ 7 :
' 1-6 800 Q0'-5" dry, Toose earth material
: 2400 5'-47¢ sands and gravels
7000 - 47"+ ? -
1-7 1200 ¥ o'-7 dry(?), loose earth
_ : " material
2500 7'-56' sands and gravels
10,000 o6+ . bedrock
1-8 1200 0r-180 ) loose earth material
2000 14'-58' °. sands and gravels
15,000 581+ bedrock T
T-9 1200 0'-33" 'dny(?), quse earth
. : . material
. 3600 '+ - sands and gravels
T-10 1000 0'-4L" dry, loose earth material
2400 44’ -48" sands and gravels
. 7000 48'+ - 7
T-11 1100 0'~65' dny(?f, Toose earth
3 ' material
) 3900 63"+ sands and gravels
?“12; 1000 0'-7" dfy(?), loose earth
: material’ .
. 3000 7'-41! sands and gravels
41+ ? :

fdry, Toose earth material - |i

dry, iooée earth materiail ||

A
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Seismic

T2 verse Number Velocity (fps) Depth Comments
1-13 "800 g'-2' dry, loose earth material
3000 2'~IGO + sands and grdvels
7-14 . 1100 g'-5’ 'dry(?),.1oose earth
. : material
2500 5'-29' sands and gravels
6500 29'+ - C 7 ' ’
1-15 1000 0 -6y " dry(?), loose earth,
mater1a1
2400 6'-60" sands and gravels
- 8000 60"+ 7
1-16 1200 0'-10" dry(?), Toosé earth
o _ material :
3500 10'-62° sands and gravels
10,000 62'+ -  bedrock
T-17 1200 0'-20" "loose earth material
' 2500 20'-68' sands and graveis
15,000 68'+ bedrock -
7-18 1200 0" -3y dry, Iocse-earth material
3600 35+ sands and gravels
7-19 1000 . O‘~5”" dry, 1oose earth material
3000 5'-30° sands and grave1s
N “3600 0¥ ?
7-20 1100 Q-6 dry, loose earth material
: 3200 6'+ sands and gravels
T-21 1200 - 0'-37 dry, 1oose parth materia
S 2400 3'-47" sands and gravels
6000 47"+
7-22 1000 g'-5' ' dry, 1oose earth mater1a1
3300 5'-29° sands and gravels
4800 29"+ ?
T-23 1100 0'-6" dry{?), loose earth -
o material
2400 6'-30" ' -sands and gravels
) 5800 30"+ ?
T-24 800 0'-2" dry, loose earth materie
: 2400 2! sands and gravels

-100'+



" 9. Location of key wells, depth to water table and date of measurement

[ - . ' i

eatpmmbgr ‘ - Map Location {by coorainates)* | Depth . Date
I 570,720 N : 85" - 5-19-75 il
| 2,111,720 E A | - ‘ Sl
, 567,200 0 g3 o se20-75 L T
2,120,600 E S SR
) 565,670 N 76" 5-19-75
2,120,120 E D -
9 564,660 N -7 5-19-75
| 2,120,400 E ' -
3 | 545,940 N 009" 5-21-75
o 2,139,700 E . .
8 | 542,400 N gv. 5-21-75
| . E |

2,149,600

*Nashington'Coordinate System
North Zone
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. Infroduction

The area of this study extends from approximately Mazama southeast 12 miles
to Winthrop along the Methow Valley in Okanogan Cbun?y; Washington. The valley
between Mazama and Winthrop is a northwest-southeast trending u~shaped trough which
lies some 1,000 to 2,500 feet below the adjacent mountains, The valley in this area.
has been glaciated and is partially filled with thick deposits of glacial debris. The
resultant landform is a rather steep-sided, broad, flat-bottomed valley approximately 1
mile wide. The valley sides are covered with talus slopes, alluvial fans, and glacial
terraces. The alluvial fans and glacial terraces are composed for the most part of sands |

and gravels.
Purpose

The purpose of this study was to develop a ground-water contour map of the
Methow Valley approximately between Mazama and Winthrop. In addition, potential
aggregate sources were delineated. The major concern expressed regarding the aggregate
sources was that they should lie above the ground-water table and the thickness and
horizontal extent be enough to allow economic and efficient operation without extending
into or below the ground-water table.

The interpretive map shows: .

1. Depth to free ground-water table ~ showing by use of contours the approxi~

mate elevation at which ground water could be expected to occur based

upon results obtained in May, 1975.



2. Potenfial aggregate sources - showing areas of probable major sand and

gravel deposits which meet the concerns expressed in the paragraph above.

Field Study
The field study was_conducfed during the month of May, 1975 utilizing « total

of 17 man days. The field study consisted of a visual geological reconnaissance as well
as a detailed geophysical investigation. The geophysical investigation was conducted
using a porfable seismograph and resistivity meter. - Twenty four traverses were conducted.
The results of these traverses are included in Table 1. Thirty six resistivity traverses
 were conducted. The approximate resistivity was calculated and plotted and the depth

of the approximate break which could indicate the ground-water table was entered on

the map beside the fraverse location. Air photo interpretations and the calculation,
interpretation, and correlation of field data was conducted in the Olympia office of

the Division of Geology and Earth Resources.
Discussion

Ground-water table as used in this paper is the upper surface of the zone saturated
by free ground water. Ground water will rise roughly to the water table and not above
it in a shallow well penetrating a free ground=water system. The fact is known that the
standing leve! in a well may regisfer (1) the water table, (2) the pressure surface of a
body of confined water, or (3) the highest modified pressure surface of severa! horizons
of confined water, In the Methow Valley few wells are extended below a depth of 90
feef.%?dsﬂng well logs indicate a probable free ground-water system; therefore , water
levels in existing shallow wells probably represent the gréund-wa’rer table.
A ground-water table contour map is a map of the upper surface of the saturated
‘zone. The ground-water table contours show the elevation of the ground-water table and
the direction of movement of ground water at right angles fo the contours. Measurement
of the free ground-water table is accomplished by extending boreholes down to, and a
little below, the saturated zone, or from direct measurements of depth to water in shallow
wells which do not extend very much below the saturated zone, or by geophysical
methods, It must be pointed out that seasonal fluctuations of the ground~water table may
be considerable; therefore, it should be kept in mind that Plate 1 of this report is based
on data collected during May, 1975. Key wells have been noted and the actual date

and measurement tabulated on Table 2. Measurements of the ground-water table in these .



wells should be taken throughout the year to obtain an idea of the yearly ground-wcfer
table fluctuations.

Geophysical methods may furnish direct or indirect information regarding the
location of the ground-water table. If ground water is contained in pervious sand and
gravel and resistivity measurements are not affected by moist clay layers above the ground-
water table, the depth of the water table can be determined. Most curves indicating change
in geop’hysica! properties due fo saturation are smooth, and, therefore, the zone of safuration
is not indicated by a sharp peak (figure 1); thus, the depth to the ground-water table is not
indicated with the océuracy obtained from shallow boreholes. The Bison 2350 Resistivity
Meter which was used in this survey has an accuracy rating of about 10 to 15%; fherefo}e,'
in shallow measurements the results can be assumed fo be fairly close to the actual depth.

For instance, if the result of a resistivity sounding indicates the ground-water fable at a
depth of 10 feet, the actual depth may vary from 8.5 to 11.5 feet, bui‘ for the purposes of

this survey has been assumed fo be accurate at about 10 feet.
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Decrease due 1o increasing water content
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Figure 1: Example of a resistivity curve.

The dépth of any point is approximately 1/3 of the electrode interval distance.
In this example the change occurs between the intervals of 5 and 12 feet; therefore,
the apparent ground-water table occurs approximately beiween the depths of about 2 to
4 feet. Using a conservative approach a depth.to the ground~wcfer table of 4 feet w:li
be ploﬂed




Findfngs
Ground Water

The results of the visual geological investigation as well as the geophysical
investigation indicate that the ground-water conditions in the Methow Valley between
Mazama and Winthrop are not unlike those of other valleys with similar geologic his-
tories and settings. The ground-water fable during May, 1975 was at a high stage and
was, in effect, "feeding" water to the Methow River. From verbal communications
with residents of the valley, the Methow River in late summer and fall very nearly
dries up and at that time "feeds” water to the ground-water system, .

The ground=-water contours run at approximately 90 degree dngiés to the axis of
the valley and form a subshadow of the existing ground surface contours. The ground-
water contours form a uniform slope downstream, except where the river cuts across the
‘valley and intercepts the ground-water table. It was noted that Goat Canyon, Wolf
Canyon, and several other tributary drainages apparently form ground-water ."highs"
~ near their confluence with the Methow Valley. The result is that, instead of the
ground-water contours running almost perpéndicular fo the axis of the valley, on the
influenced side of the valley the ground-wdfer contour bends down valley. Actual
depths to the ground-water table are dependent upon surface elevations; however., the
interpretation is rather straight forward. To estimate depth fo the ground-water table
locate a point on the map and obtain the approximate ground surface elevation, for
instance, 2,085 feet. Next obtain the approximate ground-water contour elevation,
for instance, 2,030 feet. Subtract 2,030 feet from 2,085 feet to obtain the approximate
depth of 55 feet o the ground-water table. =

Sand and Gravel

Four Quaternary units were mapped: valley fill (Qal), talus deposits (Qsw),
alluvial fan deposits (Qaf), and older river and glacial terrace deposits (Q), All of
these units are composed of various percentages and forms of aggi’egare materials.

The valley fill (Qal) is composed of river sand and gravel deposits with some sift
Jlayers. Units such as this generally contain, and are generally utilized as, excellent
focal deposits of sand and gravel; however, in the Methow Valley the shallow ground=-
water table would usually cause this unit to be excluded as a potential source of aggre=
gate. This exclusion is based on the concerns stated in the purpose of this specific

investigation.



Talus deposits (Qsw) generally contain a high percentgﬁge of oversize rﬁuteriai,
which would require extensive crushing and washing of the material; however, these:
types of deposits are sometimes utilized as rip~rap sources.

The two types of deposits which come the closest fo méeting the concerns
expressed in the purpose of this report are the alluvial fan deposits (Qaf) and the older
river and glacial terrace deposits (Qt). These deposﬁs generally lie well above the
ground water table, and the thickness and horizontal extent should be enough to allow
for an economical and efficient mining operation. It should be pointed out that no
sampling or testing of the material was performed for this investigation. These opinions

are based on the visual geological reconnaissance and the geophysical investigation.
Limitations

The use of this report and map in the evaluation of ground-water conditions is
limited by the state of the art, available information in literature, and a practical
-geo!oglcaf and geophysical field investigation. o

. The conclusions, data, and opinions made in this report are based on conc{mons
present in May of 1975 and are made for land use preplanning purposes only. This
report is not intended to be,‘nor should it be used as, a geologic or ground-water réport
for any giveh site. In all cases, a geologic ground-water report by private consultants
is recommended for individual site evaluations and investigations. ‘

Field work for this report has been limited to visual inspections and a geophysical

survey conducted during May of 1975, No subsurface exploration by drilling was made.,



TABLE 1: Results of Seismic Traverses

~

Seismic: Seismic - _
Traverse Number . Velocity (fps) Depth ___Comments
T-1 900 0-3%’ - dry, loose earth material
2400 3-41° sands and gravels
4900 41'+ ?
T-2 850 0'- “dry, loose earth material
3400 5'+ sands ‘and gravels
T-3 800 0' -3’ dry, Toose earth material
3000 3% -55" sands and gravels
T-4 _1100 0'-3%" dry, loose earth material
3300 3 -100"+ sands and gravels
T-5 1200 0'-6' ' dry('?) Toose earth
- material
2600 6'-30' sands and gravels
5800 30+ ? - '
-6 800 0'-5" dry, loose earth material
2400 5747 .sands and gravels.
7000 47+ ?0
17 1200 v 0'-7" dry(?), loose earth ‘
material
2500 7'-56' sands and grave1s
10,000 56"+ bedrock .
- T-8 1200 0'-14' - loose earth material
2000 14'-58' ‘sands and grave1s
15,000 58"+ _bedrock
" T-9 1200 0'-3y “dry(?), loose earth
o . material SR
35600 3+ sands and gravels
7-10 1000 U'—4%‘ ' dry, loose earth material
2400 43' -48" sands and gravels
7000 48'+ ? :
T-11 1100 0' -6 dry(?), Toose earth
material
* 3300 6’ + sands and gravels
T-12 1000 0'-7 dry(?), loose earth
raterial
3000 7'-41" sands and gravels
8000 : _

* .



Seismic : Seismic : - . ;
Traverse Number. Velocity (fps) Depth Comments
CT-13 . 800 | g'-27 ~dry, 1oose earth material
- 3000 2'-100"+ . sands and gravels
T-14 1100 0'-=5 dry(?), Toose earth
material
2500 5'-29" sands and gravels
6500 29'+ 7
T-15 1000 0'-6%' dry(?), loose earth,
. material :
2400 6'-60" sands and grave?s
8000 60'+ ? .
T-16 1200 0'-10" dry(?), 1oose earth
- material
3500 10'-62° sands and grave?s
10,000 62'+ bedrock
1-17 1200 0'-20" loose earth material
_ 2500 20'-68' sands and gravels
- 15,000 - 68'+ " bedrock
T-18 -1200 ' 0'-3%" . dry, loose earth material
: 3600 3H'y - sands and gravels
T-19 1000 0'-5' dry, loose earth material
- - 3000 5'-30" sands and gravels
3600 30+ :
T-20 1100 0'-6" dry, loose earth material
o 3200 6'+ . sands and gravels
T—21.L‘ 1200 0*-3 dry, loose earth material
AT 2400 3'-47! sands and gravels
6000 47'+ ?
1000 0'-5* dry, loose earth material
3300 5t.297 sands and gravels
\ 4800 29'+ ? :
T-23 © 1100 0'-6" dry(?), Toose earth
B _ _ material
- .2400 6'-30' sands and gravels
O _;E5800 30'+ T
'T;zd’: - 800 0'-2! dry, loose earth matefial
e 2'=100'+ '

2800

sands and gravels



" TABLE 2: Location of key wells, depth to water table and date of measurement’

Depth

Sheet Number Map Location (by coordinateé)* Date

1 570,720 N 85" 5-19-75
2,111,720 E |

2 567,200 N 6'3" 5-20-75
2,120,600 E N |

2 565,670. N 7'6" . 5-19-75
2,120,120 E o

2 . 564,660 N 7! T Be19-75
2,120,400 E

3 545,940 N 10'9" 5-21-75
2,139,700 E )

4 542,400 N 9" 5-21-75
2,149,600 E

*Washington Coordinate System

North Zone =
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Legend

Valtey fill - mostly sand and gravel with some silts 0ver1y1ng glacial
debris.

Talus deposits - mostly angular blocks of rock with finer dis1ntegrat1on
particles - 1ocated along base of steeper va?ley s1des

Alluvial fan deposits - fang?omerate 11ke material - mostly sand and
gravel.

Older river and g1ac1a1 terrace deposits.- most]y sands and gravel with

large percentages of finer part1c1es

Undifferentiated P]e1stocene and pre P}eastocene dep051ts - mostly
bedrock. _

Approximate Tocation of a geologic contact.

'Approximate water well location used as key wells. Depth to water

table and measurement shown.

Approximate 1ocat10n of resistivity traverse - approx1mate depth to
res¢st1V1ty break shown.

- Approximate location and direction of seismic traverse. .

Ground-water table contour - based on datum mean sea 1eve1 (1947)

L and field data collected in May (1974)



JOHN SPELEMAN © DONALD W, MOOS

Governor Director
STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY |
3601 West Washington e Yakima, Washington 98903 e« (509 575-2800
MEMORANDUM
TO: Glen Fiedler ‘ %J C?

John Spencer %
THROUGH:  Bruce Cameron kjyélltt;:Li;E' ijxﬂff

FRdM:V Mike Wilsoﬁ‘db | \}H\}l\l

John Hodgson
SUBJECT: Wannacut Lake
DATE: February 8, 1984

A field examination of Jamison, Wannacut, Blue and Alta Lakes was made
on February 2nd and 3rd. This memo will deal with the Wannacut/Blue
Lakes situation. More will follow on the other two.

We held a meeting regarding the Wannacut/Blue water levels at the White—
stone Church on the evening of February 2nd. This followed our field
exam of that afternoon. Present at the meeting were property owners on
Wannacut Lake, land owners in "Whiskey Draw" to the south, ownérs of
property around Whitestone Lake and representatives of the Whitestone
I.D. that controls Whitestone Lake, a property owner of land riparian to
the Whitestone Lake outlet and a land owner of orchard land east of Blue
Lake. No owners of property around Blue Lake were present. Paul Inlow
of the Cattleman's Association, Ken Williams of WDOW and Barry Nelson. of
Okanogan County Health were also present. A copy of the attendance
sheet is attached.

We approached the meeting as a fact finding mission and tried not to
offer solutions nor promise assistance.

PUBLIC CONCERNS:

John Donahue, spokesman for the Wannacut L. Property Property Owners
Association and the owner of Sun Cove Resort, led off with a brief
history of the problem. Briefly, lake levels are available back to the
'30"'s with some historical accounts prior to that. They show fluctuat-
ing lake levels in high/low cycles, but no levels as high as present,
June, 1982, to present has been a period of unusually high inflow. A
three foot increase over 1982 was recorded, and a 10 foot risge in 1983.
There is no outlet stream. Mr. Donahue claims a total of $500,000
damage to all owners, to date, with another $500,000 in property threat—
ened. He has estimated the lake has increased in surface area from 420

to 550 acres.

""513‘:‘5‘;&" 3



To Glen Fiedler, John Spencer
Through Bruce Cameron

From Mike Wilson, John Hodgson
Wannacut Lake

Februdry 8, 1984
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The property owners are looking for c¢ounty, state and/or federal funds
to do feasibility studies and/or construction of works to pump water
from the lake to reduce the lake level to pre~1982 levels. Three basic
pumping solutions were proposed. They were: (1)  pump water from
Wannacut into Blue Lake to the north; (2) pump water to the Okanogan
River via Blue Lake and an unnamed drainage; and (3) pump water to
Whitestone Lake via "Whiskey Draw".

Additional "testimony" was offered by the Heisermans, a retired couple
whose home is flooded to within one foot of the wood structure, The
concrete basement is totally submerged. They estimate they will have to
spend $15,000 to move the home to higher ground. Mrs. Heiserman made
thinly veiled mention of a suit against the state because "the water
_belongs to the State'.

Concerns of the landowners over which the pumped water might go seemed
to be nearly the same. Open discharge of water would probably damage
land over which water does not currently flow, and the intermittent
channels with seasonal flow might not be adequate for the increased
flow.

THE PLANS:

Blue Lake

Although no representatives of Blue Lake landowners were present, it
seems that there would be several drawbacks to using Blue Lake as the
terminal site for pumped water. Blue Lake itself is much higher than
previous levels, and, although no homes are involved, much land has been
inundated., Any additional water added would cause a loss of the estab-
lished riparian habitat, about one mile of county road and additional
range land. It is unlikely that the Blue Lake area could accept the
quantity of water necessary from Wannacut. Water gquality in Wannacut
could be better than that in Blue. Rights of way over several owner-
ships would alsc have to be obtained.

Qkanogan River

To pump water via the Blue Lake drainage and the unnamed draw to the
east of Blue Lake into the Okanogan River also has some drawbacks., This
draw is very intermittent. It appears that unless large flows occur
that the water usually disappears into the alluvial fan at the base of
the draw. There is no established chanpnel over this fan, and it is
planted to well established orchard. Unpiped water of any significant
volume would damage this orchard. There is also the water quality
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effects on the Okanogan River to address particularly during low flow
months. Wannacut water in the river could potentially exacerbate the
Okanogan milfoil problem by literally fertilizing it. There is also the
question of acceptance by the Tribe, a Corps permit for a discharge
structure and rights of way across several ownerships, and compliance
with 90.48 RCW, 173-201 WAC and the FWPCA,

Whitestone Lake

Property owners in "Whiskey Draw" are very concerned about erosion or
other damage due to open flow through this intermittent channel. The
question of the adequacy of culverts under roads to the east and west of
Whitestone Lake was raised. Also of concern is the fact that Whitestone
Lake cannot receive more water without spilling a like quantity. The
outlet channel is not now adequate to handle the existing quantity and
could conceivably do property damage downstream. The Game Department is
concerned about the quality of Wannacut water and its impact on the
spiny ray species in Whitestone. Dilution in Whitestone should elimi~
nate adverse impact on the ultimate receiving water (the Okanogan). The
provisions of 90.48 RCW, 173-201 WAC and the FWPCA would apply, and
rights of way would have to be obtained, '

Also not considered in any of the above pléns is the necessity of set-
ting a lake level on Wannacut Lake if asked to do so by the Game Depart-

ment,
TECHNICAL DATA:
The following is preliminary data on watershed and system requirements
to complete the various plans for pumping from Wannmacut lake as prepared
by Beb Barwin: ‘

Watershed area = 16.2 mi® = 10364 acres

Surface area = 0.64 mi? = 411 ac @ 1850 msl

Mean annual precipitation = 20 in/yr = 508 mm/vr

Mean annual temperature = 45°F = 7.2°C

From Castany, 1967:

L = 300 + 25(7.2) = 0.05(7.2)2 = 483

 " 508 Lo
P - BT = 508 - [ . . 508%] ¢ = 149 mu/yr

(02 * 7837 5.88 in/yr

1k

REATE
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excess moisture - lake evaporation

_ (5.88)
= 10364 W - 450(3)

Average annual watershed yield

3730 ac-ft/yr

]

5.1 cfs

John Donahue reports that the 13 foot lake level increase experienced in
the 1982-1983 water years has increased the lake surface area from

420 ac. to 550 ac. This 6300 ac-ft. change in storage (neglecting the
increase in aquifer water levels adjacent to the lake) is the amount by
which the watershed yield for 1982 and 1983 would have exceeded the
long~term average., Approximately 3 ft. (1300 ac~ft.) of the lake level
increase occurred during 1982 and 10 ft. (5000 ac-ft.) occurred during
1983, In order to cause a meaningful lake level decline, it would be
necessary to pump -an amount of water on an annual basis which exceeds
any amount of inflow to the lake that is greater than the long-term
average plus a fraction of the long-term average.

To size such a pump facility it is necessary to make an assumption about
the watershed yield during the pumping period. For the purposes of the
following analyses, it will be assumed that the lake is at its January
1984 level (surface area = 550 ac.) and that the 1984 climatic condi-
tions will result in a watershed yield equal to that of 1982. It is
also assumed that 75% of the watershed yield reaches the lake during the
period from April 1 to June 30.

The attached pages discuss the effects of pumping Wannacut Lake and
attempt to approximate the resulting water level changes.

INFLOW TO WANNACUT LAKE (PROJECTED)
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TO

Desired Objective: To cause a lake level decline of 10 feet from the
January, 1984, level by puming from April 1, 1984 to December 30, 1984.

Total Volume of Water to be Pumped: 6300 acre-feet,

Pumping Rate: 6300 = 11,67 £t33/s = 5240 gpm
5% 270

PROJECTED 1984 LAKE LEVEL FLUCTUATION
PUMPING 11.67 cfs FROM 4/1 TO 12/31

{\f . ,.-""’O"\-.
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As can be seen from the graph, even if pumping were to begin on April 1,
1984, at a rate sufficiently high to cause a 10-foot decline from pre-
gent levels, the lake will still rise approximately two feet from its
present levels before it will begin a decline in mid-summer. The follow-
ing table has been prepared to illustrate the resulting water levels due
to higher pumping rates, but it should be kept in mind that higher
pumping rates will result in larger water quality impacts on receiving
waters (and perhaps in Wannacut Lake), larger capital costs, and, depend-
ing on the means of conveyance, higher liability and difficulty obtain-
ing easements. ‘

Pumping Rate , Pumping Duration® Highest Level#®#*
11.67 cfs 270 days ' +2.1 ft
15 ' 210 days +1.0 ft
20 . 158 days present
30 105 days present
40 79 days present

%Duration required to achieve a 10-foot decline from 1/84 to 1/85.

*%Relative to 1/84 lake level.
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LAKE LEVEL FLUCTUATIOR DUE TO 1300 AC-FT
OF INFLOW ABOVE LONG~TERM AVERAGE (NO PUMPING)
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The above graph depicts the additional lake level fluctuation due to a
better-than—average water year, like 1982, 1If the estimate of the
watershed yield is reasonably accurate, the expected lake level fluctua-
tion for the 1984 vear will be as shown in the following graph:

PROJECTED 1984 LAKE LEVEL FLUCTUATION
No Pumping
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L AKE & OKANOGAN COUNTY

48#52¢ 50 L ONGITUDE 1194301540 T39N=R2EE~2 4
RIVFR BASIN
DATA CULTURAL DATA
DRAINAGE AREA 20.0 SQ MI RESIDENTIAL DEVELOPMENT )
ALTITUDE 1880, FT
LAKE AREA 410. ACRES NUMBER 0OF NEARSHORE. HOMES 11
LAKE VOLUME 23000, ACRE=FT
MEAN DERPTH 55, FT LAND USE IN DRAINAGFE BASIN
MAXIMUM DEPTH 160, FT -
SHORFLINE LENGTH 5.4 MI RESIDENTIAL URBAN 0
SHORELINE CONFIGURATION 1.9 - RESIDENTIAL SUBURBAN 0
DEVELOPMENT OF VOLUME 0,35 AGRICULTURAL )
BOTTOM SLOPE 3.3 % FOREST OR UNPRODUCTIVE 89
BASIN GEOLOGY IGNEOUS LAKE SURFACE 3
INFLOW INTERMITTENT
QUTFLOW CHANNEL ABSENT PUBLIC BOAT ACCESS TO LAKE YES

WATER~QUALTTY DATA {IN MG/L UNLESS OTHERWISE INDICATED)

e i W nap TR e e RN D N R N e e

SAMPLE SITE | S
DATE T/22/14°
TIME _ 1i13% 1140
DEPTH (FT) ‘ 3. 131.
TOTAL NITRATE (N) 0.00 0.14
TOTAL NITRITE (N) H.00 04,09
TOTAL AMMONIA (M) 060 52,
TOTAL ORGANIC NITROGEN (N} 0.60 17
TOTAL PHOSPHORUS (P) 0.008 7.2
TOTAL DORTHOPHOSPHATE (P) 0.003 3.7
SPECIFIC CONDUCTANCE (MICROMHOS) 5500 35000
WATER TEMPRERATURE (DEG C) 206 1l.1
COLOR (PLATINUM~-COBALT UNITS) 15 -
SECCHI=DISC VISIRILITY (FT) - 15
DISSOLVFD OXYGEN G0 0,0
LAKE SHORELINE COVERED 8Y EMERSED PLANTS 11- 25 %
LLAKE SUHFACE COVERED BY EMERSED PLANTS NONE OR <1 %
NATE : 7/22/14
TIMF 1204
NUMBER OF FECAL COLIFORM SaMPLES 5
FECAL COLIFORMe MINIMUM (COL./100ML) ‘ <1
FECAL COLIFORM, MAXIMUM (COL./100M) &
FECAL COLIFOPM, ‘MFAN {(COL./100ML) 2
REMARKS

- —

6 SLIGHTLY SALINE LAKE. THE LAKE HAS SEVERAL RESORTS AND RECREATIONAL
USE TS HEAVY, HYDROGEN SULFIDE wAS DETECTED IN THE HYPOLIMNION. IN 1975
THE U.S. GEOLOGICAL SURVEY WILL SAMPLE THE LAKE FOUP TIMES. THE
LIMNOLOGY OF WANNACUT LAKE wa&S NDESCRIBED BY BENNETT (1962) AND WALKER
(1974). A COLOR DETERMINATION OF THE DEEP WATER SAMPLE wAS NOT MADE,

[y
(2]
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Property owners discussed three alternative proposals to remove water
from Wannacut Lake: ‘ '

1. Pump water to Blue Lake.

2, Pump water to Okanogan River via Blue Lake.

3. Pump water to Whitestone Lake via.Whiskey Creek.

Each of the alternatives share the following elements:

1. TFasements will be required for conveyance facilities.

2. Owners from whom easeﬁents will be required are not enamored with
the prospects of an open discharge into Whiskey Creek or the draw

below Blue Lake. As a result, I will only consider the alternative
projects as being piped from Wannacut Lake to the receiving water.

Alternative No. 1:

Pipeline Length = 7000 ft

Elevation Diff. = =70 ft
Pumping Rate = 11,67 cfs
Pipeline Dia. = 14 in
Total Dyn. Head = 140 ft-

Horsepower Reg'd = 265 hp

The surface area of Blue Lake is 111 acres at elevation 1183 MS3L.
Problems associated with the alternative include limited storage capa-
city (it would not contain all 6300 acre-feet required to be pumped from
Wannacut Lake), the possibility of seepage from Blue Lake forming a
creek and inundation of a county road.

Alternative No. 2:

Pipeline Length = 2400 ft

Elevation Diff. -930 £t

Pumping Rate 11.67 cfs

Pipeline Dia, = 14 in

Total Dyn. Head 100 ft (minimum discharge head to avoid
' excessive negative pressure)

190 hp ‘

H]

il

Horsepower Req'd

Alternative No. 3

Pipeline Length = 30,000 ft

Elevation Diff. = ~-450 £t
Pumping Rate = 11.67 cfs
Pipeline Dia. = 16 in

1

80 ft (minimum discharge head to avoid
excessive neg. pressure)
Horsepower Req'd = 150 hp

Total Dyn, Head



{ J

To Glen Fiedler, John Spencer
rhrough Bruce Cameron

From Mike Wilson, John Hodgson
wannacut Lake

February 8, 1984

Page Eight -~

In addition to conveying water from Wannacut Lake to Whitestone lake,
this alternative may require improvement of the Whitestone Lake outlet
stream channel which is reported to be flowing at or near its bank-full
capacity at this time.

It should be kept in mind that the pipeline and horsepower estimates are
very preliminary and would vary greatly for different pipeline routes
along the general paths described.

" WATER QUALITY:

The existing water quality data on Wannacut Lake would tend to show that
any receiving water could potemtially be adversely impacted. Recon-
‘naissance Data on Lakes in Washington, Vol. 5 (UsGs, 1976), describes
Wannacut Lake as a sllohtly saline lake with conductivity of 35,000
micromhos. (See also the attached sheet for additional physical, cul-
tural and water quality data from that source.)

Pumping of 11.67 cfs could gemerate up to 7.6 million gallons of waste-
water per day containing 3296 1bs of ammonia nitrogen, 1078 1ibs of total
organic nitrogen and 456 1lbs of total phosphorous. Such quantities of
fertilizer could pose toxicity and/or enrichment problems in a receiving
water given a 270-day pumping period.

A comprehensive limnological investigation would be necessary to firmly
establish the water quality of Wannacut Lake and determine from what
level water could be pumped, given expected stratification, to minimize
receiving water impact. Also to be considered is the quality of remain-
ing water and its impact on aquatic life.
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