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WELL- AND SPRING-NUMBERING SYSTEM

Wells in Washington are assigned numbers that identify their location in a
township, range, and section. Well number 36/29-13R1 indicates, successively, the
township (T.36 N.) and range (R.29 E.) north and east of the Williamette base line
and meridian; the letters indicating north and east are ommitted. The numbers
following the hyphen indicate the section (13) in the township, and the letter
following the section gives the 40-acre subdivision of the section, as shown below.
The number following the letter is the serial number of the well in the 40-acre

subdivision.

T.

E F G H
36

M L K J
N.

N P Q R |~ 36/29-13R1

Section 13



METRIC (SI) CONVERSION FACTORS

Multiply By To obtain
inches (in.)--- -- -——— 25.4 millimeters (mm)
2.540 centimeters (em)
0.0254 meters (m)
feet (ft)=-==-—cmmmmecmmcmccmeeeee 0.3048 meters (m)
miles (mi)-==--==--mcmmmmeme e 1.609 kilameters (km)
square miles (Mi2)=~--emcommmcaaaax 2.590 square kilometers (km2)
cubic feet per second (ft3/s)------ 0.02832 cubic meters per second
(m3/s)
28.3 liters per second (L/s)
degrees Fahrenheit (OF)----------= 0.55%6, degrees Celsius (OC)
after
subtraeting
32

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum
derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called "Mean Sea Level." NGVD of 1929 is referred to
as sea level in this report.
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GROUND WATER-SURFACE WATER RELATIONSHIPS
IN THE BONAPARTE CREEK BASIN,
OKANOGAN COUNTY, WASHINGTON, 1979-80

By F. A. Packard, S. S. Sumioka, and K. J. Whiteman

ABSTRACT

Ground water-surface water relationships were studied in five morphologic
segments in the Bonaparte Creek basin during 1979 and 1980. In one segment,
kettle lakes were found to be closely associated with the ground-water system. In
the other four segments, a close relationship was found between streamflow and
ground water. On the basis of the 1979-80 information, it was concluded that
additional ground-water development would adversely affect lake levels and
streamflow, thereby reducing surface-water resources already closed to further
appropriation. The ground-water divide between the Bonaparte and Sanpoil basins
was 6 miles southeast of where it was previously thought to be.



INTRODUCTION

Bonaparte Creek, a tributary to the Okanogan River, is located in
north-central Washington in Okanogan County (fig. 1). It is approximately 30 miles
long, and has a drainage basin area of 148 square miles. Surface-water flow in
Bonaparte Creek and in the Sanpoil River has been closed to further appropriation
by the Washington State Department of Ecology, and water rights on Bonaparte
Creek have been adjudicated by the courts. However, numerous requests for
additional ground-water appropriations have been made for sites in the Bonaparte
Valley and in the Aeneas Valley tributary to the southeast.

Because increased ground-water pumping could affect adjacent surface-water
lakes and streams, a study was started by the Geodlogical Survey, in cooperation
with the Washington State Department of Ecology (WSDOE), to: (1)define the
relationship between surface flow in Bonaparte Creek and the ground-water system
in that valley; (2) define the relationship between kettle lakes and the ground-water
system in the Aeneas Valley; (3) determine the location of the ground-water divide
between the Aeneas Valley and the valley of the Sanpoil River to the southeast; and
(4) determine whether ground-water pumping would affect streams, lakes, and
ground-water divides in the area. This report contains the results of observations
and analyses of data collected in 1979 and 1980.

DESCRIPTION OF THE STUDY AREA

7-mile reach of Aeneas Valley. The valley floors range in altitude from 2,000 to
2,600 feet and the surrounding peaks rise to altitudes of more than 6,000 feet. The
lowest temperatures and highest precipitation oceur at the higher altitudes.
Precipitation ranges from 13 to more than 40inches, and temperature varies
greatly, the extremes being above 110°F and below -30°F (average meteorological
conditions are shown in figure 2). Snowmelt is responsible for much of the high
runoff, so that discharge in Bonaparte Creek typically is greatest in March through
May and lowest in August and September of the year.

The study area (fig.1) includes a 10-mile reaich of Bonaparte Creek and a










































































































The ground-water divide between the Aeneas Valley segment and the Sanpoil
drainage in the fill aquifer system is located beneath and near Cape Labelle Creek,
in sec. 28, T.36N., R.30E. This is 6 miles southeast of its previously inferred
position and 2 1/2 miles southeast of the generally accepted surface-water divide.

Extensive ground-water development is planned for the Aeneas Valley and for
parts of the Bonaparte Valley. It can be inferred from conditions analyzed during
this study that: (1) water levels of lakes in the Aeneas Valley and upper Bonaparte
basin would decline with significant increases in local ground-water pumping from
the glaciofluvial fill aquifer; (2)base flow would decline in Peony Creek and in
Bonaparte Creek in the upper Bonaparte segment with significant increases in
ground-water pumping from the Aeneas Valley segment or from the upper
Bonaparte segment itself; (3)low-flow declines in the lower Bonaparte segment
would approximately equal base-flow declines in the upper segment; (4)additional
ground-water development in the lower segment would increase ground-water
gradients away from Bonaparte Creek and would cause increased losses from those
reaches that are in saturated connection with the ground-water system; (5) wells
located west of the ground-water divide of the depression cone in sec. 32 would
intercept ground-water flow that would eventually be discharged to the surface by
bedrock sills; thus, such ground-water development would reduce surface flow
either in or just downstream from the study area; and (6) ground-water development
in the Aeneas Valley segment could move the Aeneas-Sanpoil ground-water divide
eastward and intercept water that presently flows into the Sanpoil River basin.
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APPENDIX A.--Water-level elevations in wells, March 1979 through April 1980

Well
number

MP

elevation

3/29/79

4/3/79

5/29/79

7/16/79

9/25/79

36/26-2C1
-2C2
-201
-301
-3E2
-3Q1
-3Rr1

36/29-381
-382
-301
-11F1
-12P1
-13F1
-13K1
-13L1
-13R1
-13R3

36/30-19C1
-19Q1
-19R1
-29J1
-29J2
-29K1
-33B1
-33G1
-33L1
-33L2

37/28-30P1
-30P2
-31H1
-31H2
-3201
-32L1
-32L2
-32P1
-32P2
-32R1
-32R2
-34P1
-36D1

37/29-30N1
-31D01
-31D2
-31D3
-32E1

-32K1
-32Q1
-32R1
-33M1
-33M2
-33N1
-33N2

2,085.13
2,083.88
2,091.58
2,052.00
2,083.38
2,167.95
2,202.84

2,366.37
2.361.30
2,338.04
2,531.67
2,554.90
2,595.28
2,579.45
2,673.41
2,623.24
2.583.26

2,585.25
2,608.62
2,599.09
2.600.63
2.605.12
2,605.01
2,607.19
2.606.85
2,638.06
2,641.71

1,939.64
1,931.51
1,980.23
1,975.04
2,014.24
2,011.93
2,013.27
2,032.40
2,025.07
2,024.71
2,027.49
2,108.00
2,222.49

2,259.31
2,255.62
2,255.48
2,246.90
2,290.31
2,345.13
2,335.23
2,534.08
2,371.77
2,375.81
2,354.62
2,368.97

2,485.00
2,552.13

2,590.54
2,593.12

2,594.29

2,317.66

2,353.08
2,359.39

2,059

1,997.
2,068.
1,991.

2,330.

2,541

2,589.

1,984.
1,984.
1,995.
1,994,
2,016.
2,024,
.82

2,097

2,248

2,245,
2,284,

2,353,
2,358.

.45

77
14
68

62

.31

89

51
53
66
32
71
95

.04

77
54

10
62

2,059.71
2,067.56

2,484.90

2,591.06

2,595.71

2,014.68

2,245.28

2,360.27

2,059
2,067

2,484.

2,590.

2,594.

2,013.

2,247

2,244,
2,284,

2,353.
2,360.

.76
.33

90

78

79

40

.25

59
31

94
82

2,059.
1,967.
2,067
1,986.

2,335.
2,484.

2,564,

2,589.

2,593.

2,592.

1,967.
1,966.

2,013.

2,246.

2,244,

2,284.

2,352.
2,359,

56

.45

83

13
71

44

95
48

67

13
76

65

88

44
43

94
79

11/13/79 12/12/79  4/14/80
2,075.13  2,076.08
2,075.88  2,076.57
2,059.53 2,060.57
1,978.03 1,997.98
2,066.76 2,069.63
1,987.53 1,993.43

2,023. 2,023.
2,363.70  2,360.73
2,356.33  2,356.78
2,334.37
2,484.43 2,484.28
2,535.36
2,550.34 2,552.85
2,565.62 2,567.03
2,541.18
2,567.86 2,559.12
2,568.75 2,569.93
2,579.40  2,581.28
2,589.52 2,590.68
2,590.72
2,591.05 2,594.40
2,591.50  2,596.69
2,590.04 2,593.13
2,591.84 2,595.76
2,591.80 2,594.47
2,632.47
2,636.98
1,925.01 1,925.41
1,926.70
1,969.23 1,970.14
1,970.69
1,951.28 1,953.22

1,972.22

1,973.32 1,984.48
1,982.63 1,997.06
1,983.37 1,994.41
2,014.14 2,016.68
2,016.17 2,022.08
2,097.60 2,098.14
2,219.55 2,218.93
2,247.21 2,247.98
2,249.29  2,251.29
2,248.49  2,250.60
2,245.07 2,245.05
2,284.44 2,282.47
2,317.49 2,318.76
2,334.30  2,334.30
2,328.93  2,331.12
2,353.32 2,352.36
2,357.71 2,360.37
2,353.15 2,353.17
2,359.41 2,359.27

aDry above 2,023 ft.
boi1 cut.
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APPENDIX B.--Water-level elevations in lake

Lake name

Unnamed lake #1 (UL1
Marsh northeast

of UL1
Unnamed lake #2 (UL2)
Unnamed lake #3 (UL3)
Unnamed lake #4 (UL4)

Marsh northwest
of UL4

L Lake

Round Lake

Long Lake

uLs

uL6

Unnamed lake #1 (UL1)
Marsh northeast

of UL1
Unnamed lake #2 (UL2)
Unnamed lake #3 (UL3)
Unnamed lake #4 (UL4)

Marsh northwest
of UL4

L Lake

Round Lake

Long Lake

uL5

uLe6

5, April 1979 through April 1980

4/3/79 4/26/79 5/17/79 5/29/79 6/26/79
2,595.28 2,596.24
2,590.98 2,591.50 2,591.36

2,590.87
2,588.77 2,588.82 2,588.78 2,588.71 2,588.48
2,581.84 2,581.86 2,581.74 2,581.63 2,581.45
2,569.57 2,569.55 2,569.44 2,569.36 2,569.26
2,549.82 2,550.36 2,549.84 2,549.62 2,549.21
2,427.11 2,427.07 2,427.00
7/16/79 9/25/79 11/13/79 12/12/79 4/14/80
2,595.77 2,593.56 2,592.92 2,596.41
2,593.47 2,596.52

2,596.93

2,627.61
2,591.18 2,590.31 2,589.96 2,591.92
2,588.36 2,587.88 2,587.83 2,590.03
2,581.32 2,580.83 2,580.86 2,580.85 2,581.55
2,569.17 2,568.79 2,568.63 2,568.65 2,569.73
2,548.94 2,548.26 2,548.17 2,552.09
2,427.00 2,427.01 2,427.06 2,427.00

Note: Unnamed lakes (UL) are located on figure 18.
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APPENDIX C,--Water-level elevations on streams in the Bonaparte area,

July 1979 through April 1980 -

Location of measurement 7/16/79 9/25/79

Aeneas Cr south of
well 36N/30E-33L2

Aeneas Cr south of
well 36N/30E-33L1

Aeneas Cr south of
well 36N/30E-33G1

Cape Labelle Cr east
of well 36N/30E-33G1

Cape Labelle Cr northeast
of well 36N/30E-33B1

Marsh along Cape Labelle Cr
northeast of unnamed lake #1 2593.47

Cape Labelle Cr due west
of unnamed lake #3

Bench Cr east of
well 36N/29E-13F1

Peony Cr near
well 36N/29E-3B2

Peony Cr 200 yds northwest
of well 36N/29E-3B2

Peony Cr at east end of
culvert on Aeneas Hwy,
northeast of well

36N/29E-3D1

Peony Cr at bridge northeast
of well 37N/29E-32Q1

Peony Cr 100 ft downstream
from above

Bonaparte Cr southeast of
well 37N/29E-33M1

Bonaparte Cr northwest of
well 37N/29E-33M2 2367.27

41

12/12/79

2356.54

2329.69

2329.46

2634

2634.

2602.

2595.

2596.

2596.

2612.

2594,

2356.

2344.

2333.

2330.

2329.

2371.

2368.

4/14/80

.34

25

37

11

46

52

12

72

82

70

07

60

28

03



APPENDIX C.--Water-level elevations on s
July 1979 through April 1

980--Continqed

treams in the Bonaparte area,

Location of measurement 7/16/79 9/25/79 12/12/79 4/14/80
Bonaparte Cr south of

well 37N/29E-32E1 2282.06
Bonaparte Cr at bridge

south of well

37N/29E-31D1 2247 .94 2248.89
Bonaparte Cr south of

well 37N/29E-30N1 2245.94
Bonaparte Cr south of

well 37N/29E-31D3 * 2241.86
Bonaparte Cr south of

well 37N/28E-36D1 2215.80
Bonaparte Cr north of

well 36N/28E-2C1 2075.45 2075.36
Bonaparte Cr south of

well 36N/28E-2C2 2074.73 2074.66
Bonaparte Cr north of

well 36N/28E-2D1 2064.14
Bonaparte Cr northeast

of well 37N/28E-32R1 2018.28
Bannon Cr dry bed southwest

of well 36N/28E-3R1 2215.
Bannon Cr dry bed north

of well 36N/28E-3Q1 2157.
Bannon Cr dry bed north

of well 36N/28E-3E2 2077.
Bonaparte Cr northwest

of well 37N/28E-32L2 2000.48
Bonaparte Cr south of

well 37N/28E-31H1 1970.55 1970.70
Bonaparte Cr south of

well 37N/28E-30P1 1926.82 1927.89

*Measurement taken 8/8/79.
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APPENDIX D--Drillers' logs of selected wells, Bonaparte study area

43

From To

Material (ft) (ft)
36/28-2C1
Si1t and clay, dark, Organic=------=-scemcmcmmccmccmacnaanx 0 2
Sand, silty, tan---—---cccmcmme el 2 5
Sand, fine, brown-----c--cmemm e 5 6
Sand and gravel--=-----c oo e em 6 7
Sand, coarse, and granuleS---=--=---cmmmmcmemcmee.o 7 15
36/28-2C2
Soil, dark, OrganiCe-e------- oo 0 3
Clay and silt-~=mmmmmmm e e e 37
Silt and sand=-=--====ccm oo 7% 12
36/28-3D1
TOPSOT T o mmm e mm o e e e e e e e e 0 2
Sand and gravel----=-== e eeeeeee 2 20
"Hardpan = —-—c s e e e e e en 20 35
LAy~ mmm oo e o e e e e e e 35 110
N R O et 110 143
Sand and gravel, water-bearing----------c-ccecccmaaaano 143 165
36/29-3B1
N R R e T T T 0 2
Sand, fine, Silty------cccmom s 2 7.5
36/29-3B2
Hole dug with post hole digger
Silt, black, fin@--==-=--cmmm oo 0 3
36/29-13L1
Sand, fine, and boulders-------=cecmmmm . 0 20
Sand, COArS@==--==—= e 20 80
Granite, gray, and decomposed-------===c-scmmmmccmanaaa. 80 83
Granite, gray, water-bearing at 250 fte--we-eeemceccaaaans 83 260
36/29-13R1
Sand, gravel, boulders----=-=-ccmmm e es 0 40
Granite, decomposed--=-=--scmmm el 40 42
Granite, gray, with some fractures-------eccccmmoacacao-- 42 250



APPENDIX D.--Drillers’ logs of selected wells, Bonaparte study area--Con.
From To
Material (ft)  (ft)
36/29-13R2
Sand and boulders-----—---eaacmmmmm e e 0 20
Sand and gravel---=-cecemac o cdcmcmcemmmaaam 20 55
Granite, decomposed---====mecaacmmmm e 55 60
Granite, gray, with some fractures------=-decacaaccaaao.. 60 295
36/29-13R3
Silt and cobbl@§==-======mma e ' 0 2
Sand, coarse, and Silt---=a-emmmmmmm e 2 9
36/30-19C1
Muck, black-====-=-c o e e e 0 3
Muck, Whiteeeecmcmm e e 3 7.5
36/30-19Q1
Sand and gravel-=---=-cccacmcmcmccccmcdcc e mencnaaa 0 50
Sand, fine-=cemmcmc o e mmemeeaee 50 120
Gravel, C0ars@-=-=—mmmemec e e e 120 140
36/30-29J2
Soil, dark, organic, Silty------ccmmemammmqmmcemeeees 0 1
Gravel, pebbles, cobbles—=ccmmammama e 1 5
Sand, coarse, and fine gravel--=--cemmecamodommmcee o 5 13
Gravel, granules, pebble§-~----c-ceomccaaaon et 13 15
Sand, coarse, and fine gravel----cemcmmccmmcmccnaeaaao 15 22
36/30-29k1
Soil, silty, with organic material---—--ce-decocmmeacaao 0 1
Sand, fine-----acmcemm - 1 6
Sand, coarse, and gravel----cecemmcm oo 6 8
Gravel, pebbles-------ommm e s 8 9
Gravel, fine to coarse---=-cecemmmmm el 9 12
Gravel, with some sand----=-===coocmm oo 12 16
a4




APPENDIX D.--Drillers' logs of selected wells, Bonaparte study area--Con.

: From To
Material (ft) (ft) .
36/30-3381
Sand, fine, silt, and organic material-----------c-ou--- 0 6
Sand, fine, and gravel---=-----ommmmm o 6 10
Silt, and fine grained sand-----------mcmmmmmmmmm- 10 16
No return, probably sand and gravel-------—--ccoo——- - 16 21
Gravel, CoarS@-—--——-—m - - 23 25
36/30-33G1
TOPSOT Tl == m o m e e e e e 0 10
Sand, fine----------m-mmm - 10 26
Sand and gravel--—-----omm o - 26 35
Gravel, compacted----=-==-=-mmmom o 35 38
SaNd=-=m - mm e - 38 59
STt m e e - 59 122
Sand and gravel----— - oo - 122 125
BedroCk-----—---—m e 125 126
37/28-39P1
Sand, fine, and SOT1---—---cmmmm e eeeee 0 1.5
Sand, fine, light brown---------c-cccmmemm - 1.5 2.5
Gravel—m oo s o s e e 2.5 3
Sand, fine---=--mm oo - 3 4.5
Grave Tl == m o e - 4.5 8
Sand, fine--------cmmm e 8 10.5
Gravel, cobbles-=-=—--—mmmmm - 10.5 11.5
Sand, with some gravel------- oo 11.5 14
Gravel —- - - e 14 14.5
Sand-----mm e - 14,5 15
GraVe ] - mm s s e e - 15 18.5
37/28-31H1
Silt, dark brown organic-------=---cmmmmmm - 0 2
Sand and silt, tan, fine----=—-mmcmmmm - 2 5
Sand and silt, light brown, fine------c-cmcmmmmmmao 5 8
Clay and silt, brown-------cemmm e 8 15
37/28-32D1
Silt, black--======-cm e 0 2
Silt, fine, brown------—cemmm - 2 5
Clay and silt, tan----—= - 5 44
Sand, fine, tan-—-----—--mmmmm o 44 77
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APPENDIX D.--Drillers' logs of selected wells, Bonaparte study area--Con.
~ From To
Material (ft)  (ft)
37/28-32L1
TOPS0ilmmmmmm e e e e e 0 2
Clay and silt---=es-mmemmmm e ee 2 40
Sand, some gravel-—-=-eceecec e 40 44
(L et T 44 56
"Hardpan"---=c-ccmccmme o e 56 63
Gravel, compact-----=-mmmmm e 63 76
"Hardpan" - ===m - e e ees 76 110
Gravel, water-bearing--------ecmcemmm e 110 128
37/28-32P1
TOPSOTTmmmmmmmmm e oo e e 0 5
Clay and Silt---=--meeeccccmc e c e R e 5 56
"Hardpan"---=--c-cceecmmm e SEEEEEEEEET I 56 62
Clay, blue=====-==cmcmm e Pommmmmmeemm e 62 68
“Hardpan," blue-----=--ccaau-- B et S L P 68 112
Clay, hard, yellow----cccomcommmo et 112 164
Gravel and sand, compact------==--ccecocemodom o 164 176
Sand, fin@-=---eccmm el e 176 185
Sand, COarse----e-—mmm e A et 186 202
37/29-31D1
Silt with organic material, dark brown-----; R 0 2
Silt, tan, and fine sand-----==cwcccmcaca.- N et 2 5
Silt and clay, brown-----ceccccmmccmacaa- fommmmmmeeeae 5 8
37/29-31D2
Silt and clay, dark, with organic material-+------------- 0 6
Sand and silt, dark, wet-----ccceommccaaoo Fommmmm——— e 6 7.5
37/29-32Q1
Clay, dark, organic-------=-=---ccmmcmomoo e 0 6
Sand, silty, medium to coarse-----=----cm-- e 6 8.5
37/29-32R1
Clay, black----=-cmcmmmmccc e R T 0 2
Silt, black, water at 4 fte---ccmcmcmmcpc oo 2 5
Sand, fine, and black silt---momcccmmcccc e 5 9
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