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GROUND-WATER FLOW SYSTEM OF THE CHUMSTICK DRAINAGE BASIN

On behalf of the Department of Ecology, I have conducted a preliminary
investigation of the ground-water flow system along Chumstick Creek and
its tributaries. During 11 days of field investigation in October and -
November of 1978 and January of 1979, I visited numerous wells and
springs. 1 was assisted during the first 5 days by Mr. Ken Slattery,
and during the next 5 days by Ms. Vicki Colgan. At each site we made a
water level measurement (depth to water) and an altitude measurement
(height above sea level). When possible, we discussed the wells or
springs with property owners to supplement information available from
driliers' logs (reports giving details of well construction and of the
geologic strata encountered). Natural outcrops, road cuts, and stream
banks were examined to obtain geologic information on the water-bearing
properties of sediments filling the valleys as well as the sedimentary
bedrock beneath. In addition, I spent one day in December of 1978
conferring with Dr. John Whetten of the University of Washington and the.
U.S. Geological Survey. Dr. Whetten furnished me a preliminary (un-
published) bedrock geology map for the Chumstick area.

I present herein my findings and interpretations. Because of the
1imited scope of this investigation, our understanding of the Chumstick
Creek hydrologic system is too elementary and generalized to provide de-
tailed knowledge of individual parcels of private land. Furthermore, we
didn't visit every well and spring in the drainage basin. We chose only
those easily accessible and sufficiently spaced throughout the basin to
get basic information on water levels and geology.

GEOLOGY OF THE DRAINAGE BASIN

The geologic Togs from driller's reports, together with outcrop mapping
during our field investigations, were used to compile the generalized
geologic cross-section illustrated in Figure 1.

Bedrock

Sedimentary bedrock composed largely of sandstone and siltstone has been
folded by tectonic forces and cut by streams to form the basic shape of
the Chumstick and its tributary valleys. On the steep valley walls the
bedrock is exposed in c¢liffs or thinly veneered with soil anchored by
vegetation. The sand and silt grains of the rock are weakly cemented by
clay and carbonate, leaving many tiny interstitial pores open to the
movement of water. There are many cracks and bedding plane disconti-
nuities (where, say, a sandstone layer adjoins a siltstone Tayer) along
which water may move. The sandstones are able to absorb much of the
rain and snow melt that falls on the thin soils and exposed rock of the
ridges and valley walls. The bedrock can thus be a useful aquifer.
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Valley-Fill Deposits

The bedrock floors of the valleys are covered by sediments ranging in
thickness from 5 feet or less on the valley margins to 150 feet or more
toward the center of the valleys. Under the flat flood-plains of the
valley floors where the sediments are thickest, one can characterize up
to three successive sets of strata: (1) an uppermost thin deposit (5 to
10 feet thick) of silty sand; (2) beneath the silty sand layer is a
series of clay and silt beds {fine-grained) with minor amounts of sand
and gravel which, in turn, overlie beds composed entirely of (3) sand
and gravel (coarse-grained). This complete sequence of beds is found

~only in the Tower half of the drainage (south of T 26 N) along Chumstick

Creek, Eagle Creek, and Spromberyg Canyon. In the northern half of the
drainage basin, the lowermost sand and gravel strata is missing. The
same is true toward the margins of the valleys where the valley-fill
deposits are thinner and only the clay and silt beds are found above the
bedrock. The origins of these three units are explained in the follow-
ing text, beginning with the lowermost and therefore oldest set of
strata.

The sand and gravel beds of the lowermost valley-fill may have been
deposited by glacial meltwater streams significantly larger and swifter .
than the present creeks, perhaps as large at the present-day Wenatchee
River. These deposits are coarse-grained and have large, intergranular
pores through which water may easily flow and which provide for a large
volume of water storage.

The sitts and clays, which overlie the sands and gravels, are probably
lake deposits Taid down during intervals when the glacial meltwater
streams were dammed by ice. A glacier emerged from Tumwater Canyon,
covered the Leavenworth Valley, and thereby blocked the mouth of the
Chumstick Valley. Wells cased through the clays to the underlying sand
and gravels, invariably have artesian "heads"; that is, the water en-
tering the well rises to a level above the top of the aquifer, The
relatively impervious silt and clay apparently traps the water in the
underlying aquifer, causing hydrostatic pressure buildup.

The uppermost silty-sand unit corresponds to the present-day bedload of
Chumstick Creek and its tributaries, suggesting deposition during the
time since the last glacial epoch (approximately 12,000 years ago). The
silty sands are derived from erosion of the sandstones and shales on the
surrounding ridges. Water is obtained from shallow wells in these
uppermost sediments, especially close to the creek. This "water table”
aquifer supplies water to the creeks throughout the year. There may be
more silty-sand strata below, but geologic logs from drillers don't
adequately differentiate the various strata.

AQUIFER CHARACTERISTICS

There are essentially three types of aquifers (water-producing zones or
beds) being utilized in the Chumstick drainage basin: (1) the shallow
water-table aquifer composed of the uppermost silty sand; (2) the

Towermost sandy and gravelly sediments lying just above bedrock in the
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thicker sections of valley-fill (this is an artesian aquifer); and, (3)
the sandstone bedrock, also an artesian aquifer. These aquifers and the
wells constructed to utilize them are explained in the following text.

High-rate pumping of shallow wells 1in the water-table aquifer placed
close to the creek {say, within 100 feet) may cause creek water to
infiltrate the creek bed and flow toward the well. A cone-shaped de-
pression forms in the water table around the well and spreads outward
for a distance dependent on the pumping rate and the hydraulic proper-
ties of the sediments. Ground-water flows down the slope or "hydraulic
gradient" of this "cone-of-depression". Creek water moves toward the
well if the cone reaches near enough to the creek to reverse the "hy-
draulic gradient" which normally slopes toward the creek. These shallow
wells are dug by hand or backhoe rather than by drilling methods and are
cased with concrete tile.

Wells drilled to the sand and gravel aquifer of the lowermost valley-
fi11 are cased through the beds of silty sands and the intervening clay
and silt beds. The casing extends into the aguifer and water enters the
well through the open end of the casing or through perforations in the
casing. The pressure in this artesian aquifer causes the water to rise
in the well as much as 50 feet above the top of the aquifer, and wells
have produced as much as 6 gpm per foot of drawdown.

Wells drilled along the valley margins penetrate the clay and silt
valley-fill to water-bearing beds of the sandstone (bedrock) aquifer.
This artesian aguifer has water pressures equivalent to those of the
sand and gravel aquifer; that is, up to 50 feet or more of water above
the top of the aquifer. The bedrock has been found to produce up to 2
gpm per foot of drawdown. '



Table 1

Record of Wells, Chumstick Creek Drainage Basin

Explanation:

Well Number:

Wells are designated by symbols that indicate their location
according to the rectangular-grid system for subdivision of
public land. For example, in the symbol 20/2-11R1 the part
before the hyphen indicates successively
the township and. range (T. 20 N., R. 2 E.)
north and east of the base line and Wil-
amette meridian. The first number after
the hyphen indicates the section (11) in Dp-CciB | A
which the well is Tocated; the letter de-

notes the 40-acre subdivision of the sec- E FiG | H
tion according to the following diagram. -
The last number 1is the serial number of M L1 X J

the well in the 40-acre subdivision.
For example, well 20/2-11R1 is in the

SE1/45E1/4 sec. 11, T. 20 N., R. 2 E., N {PIQ ] R
and is the first well in that tract to

- be 1isted.

Owner or Tenant:
Also include owner's well number, if known.

ATtitude:

Altitude of Tand surface in feet obtained by altimeter survey
(A} or interpolated from topographic maps (M). Altimeter
readings are accurate to z 10 feet while map interpolations are
accurate to + 20 feet. '

Type of Well: _
Dr, Drilled; Dg, Dug.

Openings:

Perf, perforated; Scr, screened; OE, open-end when casing
is present but not screened or perforated. Numbers indicate
depth intervals of the screened or perforated casing.

Aquifer Character:
C, confined; UC, unconfined.



Table 1

continued

Depth to Water Below Land Surface:

Water-level measurements expressed in feet and decimal frac-
tions of feet were made by the Department of Ecology, Water
Resources Investigations Section. Measurements recorded to
the nearest whole foot were reported by owner, tenant, or
driller; the dates of such measurements are often not known,

A flowing well whose static head is known has "+" preceding
the water Tevel, indicating static head in feet above land-
surface datium. A flowing well whose static head is not known
is indicated by "Flows".

Hydraulic Interference with Creek:

Occurs when well is sufficiently close to creek that pumping
water from the well would cause creek water to infiltrate the
stream bed and move underground toward the well,

Remarks:‘

D.D. = drawdown; GPM = gallons per minute; Spec. Cap. =
Specific capacity, gallons per minute per foot of drawdown.
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| PLATE 1
_SECTIONS A—A’, B—B’, C~C’

LEGEND
SZ° WATER LEVEL IN WELL

' HEIGHT OF WATER LEVEL ABOVE POINT WHERE

WATER ENTERS THE. Emrr BOES NOT
REPRESENT -ARTESIAN HEAD

55 — SANDSTONE.

_ TS — TOPSOIL.
MAIN CHUMSTICK CL — CLAY SLTS ~ SILTSTONE -
NW ~—— SE SLT —SILY PIEZOMETRIC SURFACE
v § — SAND _
.\w..l- W GR — GRAVEL TOP OF BEDROCK
H £ & ., T s
T B X L w o
w2 8z © - . T
A 53 Ifp  w 3 18 2z
o el = B => I M =Y B
1300 - 502 =5 =% 87 — 1400
N A.Hu NG 8=
CLRG hv4 cL cL
_ : SL
1250 - 5 n
. mm, cLaG 1350
‘CASED TO . BOTTOM
1200 - ; 1225"PERF NO PERF OPEN END CASED TO L 1300
1230° TO. 1226 : cASED To 1330 ‘
1348’
‘DON'T. HAVE ELEVATIONS FOR GUY AND WHALEY AND
DON'T HAVE RECENT WL's. L.OG FOR WHALEY 1S POOR,
"SHOWS ONLY TOPSOIL ABOVE THE SANDSTONE.
SPROMBERG CANYON
i W s ' E
3y
: C PO w 2 C’
: - ~Z o &
1450 oI ]2 -4 - 1450
8 % o~ 02 ‘
: . =0 oW
S ———— g q%
1400 - SDY CL —
cL. ml_r 5 ™~ 1400
., & T souLners _ .
SL 1 pact oL
GR’ e -~ . z
1350 = S5 4= 1 88 -~ |z e 1380
Sat T3 T~ >
CASED TO 1351 -1 =
AND PERF BEDROCK | ss _ s
1300 1359° TO 1354" . » R _ GR% J%.
_ Lwowﬂmwwwﬂwwﬂ | CASED TO 1369’ CASED TO BOTTOM . - 1300
_ IN BEDROCK
‘ . sL
1350 - .mw 1250
. CASED TO BOTTOM

NO HORIZONTAL SCALE



PLATE 2
SECTION DD

" MAIN CHUMSTICK

W £ .
t
[}
. =
W b3
: :
ul o] [+
z £ 3 D
o z £
. I I 0
g Xz & S
M ] T " &
K z = S ~ 1450,
& % 8 =
& b & cL
P 2 = " o &
. ™ él].lm & \\l\.ll\ hium.m. T — —
LSD 5 Sge——=— "*fc ———— AvA 5
HE g .o ~ 1400
, +4 L
S — — o—! u,. 1 mnmu -
——— ] rerr T soL
s, +
5 , ss  p 1380
eri N oo
] J . —
B : B . -~ OPEN END NO PERF
CLOSED TO 1357 ™ CLOSED TO BOTTOM _ -7
. - — .
o -
~—_—— - . - 1300
SANDSTONE
0 500" 1000
1 L] i
FEET

ARTESION PRESSURE IN ALL 4 WELLS, Wi. FOR. OxO_SS-.m#r 1S NOT RELIABLE.
CROMWELL AND CRAIG GET WATER FROM THE BEDROCK.
CROMWELL WELL IS SITUATED UP A SIDE CANYON.
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PLATE 4

% - SECTION F—F'
F = |
b 0
Q
24004 %
0 -
g
& 3
. 7]
23004 ) z MAIN CHUMSTICK
v
P _
Jco = T
11 2 N e §
S&G -
2200+ | Lup T
e _
< NO HORIZONTAL SCALE
Hleu ~
2100 - L
L& S - \ﬂwl /
SHORT ./ \ w
SCREEN \ &
MOOO - \ 14 I
mmm g T
/ 8 T
, € : i
1900 - S = i
_ i v\ & g =
\ i) S
\ b 2
1800 & CLa & -
~ g
4 Issasi~~-1¢ 4
‘ hv4 I 0
. S =
1760 . 8 g
, // P 3 z
, @ . ’
_ Salely B 2 2
1600 - : R F o z
OPEN : < T 2
HOLE - m,m T P . 3
CASED ¥ S S > 3
1500 - TO §8 CASED\ - g 2 - o z
TO 55 o = - 3 1, 9
A .W % ® 4 w >
~ 8 3 @ o =
1400 e 8 8 2
CL .
i 3k G Mo s
\ - \H t tha Sic a5t n B
., | N T Nk T A
1300 - 2o’ CASED 3 "3CREEN | OPEN
_ TO S5 A o CASED \
OTTOM TO 8§ END \ m &
‘ , v Gz
) : CASED
1200 ’ NTo

BOTTOM

25/18-30C L. BURNETT

25/18—301. BREHM
25/18.-30P C. LEMMONS



1400 -

e
Cra -
‘__m.@_.m ‘,..
Qen

1100 -

K NonZarTESIAN

24/17-1C2 -
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e

- 1sLTact
| S&GR 7
- der
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Il |

8s

U N

POSSIBLY ARTESIAN,?:

J. - asrTD

. 'NO HORIZONTAL SCALE

mmn._._oz QE

nzcgm.:QA mem

o .,EmA zom.:,_ OF LEAVEN o_ﬁ.:_

“BEDROCK -

- Wem——

zo.mm _A__ngm r<

'24/17.1C1 BOYER

{ss.

 POSSIBLY ARTESIAN 2"

SHALE . _

brrvrarere

301D

A
Tl
CoAd-
LR
o
T
L E
=20
pe

BEDROCK

POSSIBLY ARTESIAN 7

r“: mz VALLEY m“rmh s:mm & w0<mm >Im
E Cm_m_u VALLEY .Enzmc >w<
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