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SURFICIAL GEOLOGIC UNITS
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BEDROCK GEOLOGIC UNITS
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anasxiiny, phtgray ta el woll gurted. lithse: aPhowte miarine
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cemented soith caleiie 'in * munor include cppr o 4 muca
{(hiopire . museowite. and chluriei and less thion 1% authgeniv grite, uvll cvmmrm: mrbnmmu: ﬂmhml
onsiating u/pl'um A, leaien. ond ot b v argonw. f commion;
ngtersul, g along Wi R:wr outh o Bucno Visto ‘Monmauth qund
rangle s, pabhl\ hu\anwdanlnrgamr malter,and po & indicay
et from thiefa whonic tereap Weathered outcrops afma.unv eery fine. 1o medium-groined -uuh. Kenerally
SCALE 1 24 OOO PR 3L friable, ronging in coler Irvm white ta yeltowysh.hroun, palnbrown ur yellowish wronge
rhrunlmg to McKoel ) 19804, this umit a bracketd by tipper Narwian srolean te Rexhbold Fum w1 uvu
0 1A mity quadruagla), by ypper Narciimn and Narizian strata i ke Ry Brivr WL sl (A i
= obout 38011

and by upper Narizin rtrolo m the Reschhold-Merntl #1 uwll (Sulern Wext quadranslel Arvmge tho kms
2000 4000 5000 6000 7000 FEET ’ i, il
1 3 V | U
] s 0 1 KILOMETER ! ; |Pa



taylors
Text Box
Page 7


T6S

122°30"

123%°00°
T R R N - Bl —_—
e,/ TRMamin ) g\ [
Jdl":\ngk, : N Perrydale a ' )H°°’“e'
mctio <
hd 299" RS P .
LT ;
“ =
) A .66 E
= —=
o~ e 1\
: P e
N
Dallas
_juzze

- ~Eails City
N,

N
Ny,

Tz .
~OAirtie

T108

7118

. |[Tangent

RAW

10 MILES

oo

] Study area

1
1
16 KILOMETERS

INDEX MAP OF OREGON

R3w

123°30' 123°00°
[ . . R D =.
N zz'!!mma J Bayfston \
allay o ;
y - N Perrydaie
T6ES . <

Rigkreal!
of.

Ilndep n

Monmfout
/ (2fa>

~ 3 g

nCe, L

-

T9S

TI10S

PACIFIC

T11S

!
Co
/fv

.| COINTN
R _|ITaRgent

—50

Figure 1.

— Location of the Dallas-Monmouth study area.

dliviibl

R7W RéwW R4w R3W
0 4 6 8 10 MILES
— |I L - ||
0 4 8 12 16 KILOMETERS

Average annual precipitation, in inches

— —45 —Supplemental 45-inch isohyet

Figure 2. — Annual precipitation, Dallas-Monmouth study area.


taylors
Text Box
8


DALLAS - MONMOUTH GROUND WATER SUMMARY

Problems and Solutions

The major ground-water-related problems in the Dallas-Monmouth area are
low well yield and poor-quality ground water. These problems commonly occur
together in individual wells, and they occur most frequently in wells drilled
into the consolidated rocks. The problems occur because the consolidated
rocks consist chiefly of low-permeability formations that generally contain
water having increasing concentrations of dissolved minerals with depth below
the land surface. Commonly, several wells are drilled into the consolidated
rocks before an adequate domestic freshwater supply is obtained. Unsuccessful
wells generally are backfilled and abandoned. Records indicate that as many
as five unsuccessful wells have been drilled on a given property. Other
solutions have been to develop water supplies from nearby springs, obtain
water from neighbors, collect water in cisterns, connect into existing public
water supplies, or to form a new public water-supply system utilizing a
distant but dependable source of supply.

Excessive pumping of sand is a significant problem associated chiefly
with wells completed in sand and gravel. The sand enters the well through
casing perforations and causes excessive wear of pumping equipment, clogging
of pipes, and sometimes results in the destruction of the well through the
collapse of the unsupported casing. The problem is caused by high turbulence
around the well bore due to excessive ground-water velocities. It can be
controlled by reducing the pumping rate of an affected well; it is prevented
through good well design, operation, and maintenance.
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Excessive declines of ground-water levels resulting from heavy pumping
of wells is a potential problem in the Dallas-Monmouth area. These declines
could become a significant problem in the area's most productive sand and
gravel because sand and gravel will continue to supply much of the area's
increasing water needs. The problem will occur if pumping wells are spaced
too closely and if they extract water at rates that exceed the sand and gravel
local hydraulic capacity. Future development of the sand and gravel therefore
should be planned with care so as to minimize the adverse effects.

Ground-water pollution is not a major or widespread problem in the
Dallas-Mommouth area, but local occurrences have been reported. Pollution of
ground water will occur if facilities for the disposal of wastes or for appli-
cation of other degrading substances are poorly designed, operated, and main-
tained for the type of soil conditions existing at a disposal site or if the
potential pollutants are handled carelessly. The risk of pollution is higher
in sand and gravel in the younger alluvium because of their high porosity and
permeability and shallow depth. These soil characteristics may allow a
potential pollutant to reach the water table and to move downgradient toward
a discharge area more quickly than in other water-bearing formations in the
area.

Locally, ground water from sand-and-gravel aquifers contains concen-
trations of iron and (or) manganese that may be excessive for some types of
uses. Prediction of the occurrence of excessive concentrations of iron or
manganese is not feasible with the data presently available.

SUMMARY AND CONCLUSIONS

Ground water is the principal source of water for most of the rural pop-
ulation of the Dallas-Monmouth area. Water-bearing formations include con-
solidated rocks consisting of basalt, marine siltstone, sandstone, shale, and
tuff and unconsolidated deposits consisting of clay, silt, sand, and gravel.
Consolidated rocks are exposed in about 70 percent of the area, and they are
chiefly low-permeability formations that yield less than 10 gal/min to wells.
Commonly these rocks yield quantities of water that are inadequate even for
household use. Ground water in the consolidated rocks is of suitable quality
for most uses in most localities; however, the water contains concentrations
of dissolved minerals that increase with depth in the rocks. Locally, wells
may intercept water that contains excessive concentrations of dissolved min-
erals and is too saline for most uses. The depth at which saline water occurs
is highly variable, and determination of that depth in each locality was
beyond the scope of this study.

Movement of unconfined ground water in the project area is from topo-
graphically high areas toward lowlands where the water may be discharged as
springs, as seepage to surface-water bodies, or as evapotranspiration to the
atmosphere. The depth to unconfined ground water generally is greater beneath
hills and hillsides than beneath lowlands. The potentiometric-surface contour
map for the sand and gravel in the east-central part of the Dallas-Monmouth
area (pl. 1) indicates a general eastward flow of ground water toward the
Willamette River. Potentiometric-surface contours were not prepared for other
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parts of the project area because water-level data are inadequate and because
the formations elsewhere yield only small to moderate supplies of ground
water.

The best water-bearing materials in the study area are beds of sand and
gravel in the unconsolidated deposits. The thickest, most extensive, and most
productive sand and gravel deposits are in the younger alluvium underlying the
flood plain of the Willamette River. The largest yielding wells completed in
sand and gravel in the younger alluvium generally yield 100-500 gal/min. In
the east-central part of the Dallas-Mommouth area, sand-and-gravel beds in the
younger alluvium are continuous and are hydraulically connected with sand and
gravel in adjacent older alluvium. When either unit is heavily pumped, the
two units respond as a single aquifer. Although large quantities of ground
water are being withdrawn from this aquifer, additional large quantities can
be developed if adequate well spacing is maintained. Outside the Willamette
River flood plain and the east-central area, sand and gravel beds in older
alluvium or in terrace deposits are too thin and too small in extent to
support wells of large yield.

The quality of water in the unconsolidated deposits is adequate for most
uses; however, it may contain excessive concentrations of iron or manganese
in some localities.

About 9,500 acre-ft of ground water was withdrawn from all sources in
the Dallas-Mommouth area in 1975. Of this total, about 7,200 acre-ft was
pumped from sand and gravel in unconsolidated deposits for irrigation. Most
ground water for irrigation was pumped from wells completed in younger
alluvium. About 1,200 acre-ft was pumped from unconsolidated deposits for
public-supply use, and the remainder, or about 1,100 acre-ft, was for
domestic, stock, and industrial uses.

Principal ground-water-related problems are low well yield, poor-quality
ground water, and sand pumping by wells. Low well yield and poor-quality
ground water occur most frequently in wells tapping the low-permeability con-
solidated rocks. Because the consolidated rocks are the only source of
ground water in much of the area, these problems will continue to persist as
long as people are attracted to build in the area's rural setting. Sand
pumping by wells is a common problem, occurring most frequently in large-
capacity wells completed in the unconsolidated deposits. The sand causes
excessive wear of pumping equipment, clogging of irrigation systems, and
caving around pumping wells.

Potential ground-water problems include pollution and excessive water-
level decline. Excessive water-level declines result from spacing pumping
wells too closely for the local hydraulic conditions or simply from heavy
pumping. Excessive declines could be a problem, especially in the productive
sand-and-gravel deposits in younger and older alluvium where the water table
is shallow and the water-bearing sand and gravel are highly permeable. Par-
ticular caution is needed in these areas in the use and disposal of potential
pollutants. '
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Table l.--Summary of stratigraphy and hydrogeology of the Dallas-Monmouth area

Well characteristics

Mean Median Aquifer hydraulic
. 5 — ~ properties
< 5 5 2 T | #ydraulic Estimated
a " Estimated = e :E :E Ea:& conduct- annual re-
9 k! thickness 58 L8 ?‘EL S g T a9 A g.é? ivicy Coefficient charge
@ H Geologic unit Lithology range Location and extent a~ Egﬂ% ° 2 K} & ESH'E median of storage range
) w (ft) a ] - > K (fr/d) range (in.)
M Younger alluvium Silt and very fine sand 5 to 50 0-55 Willamette River flood plain 45 19 100 -- 40 170 0.2 8-15
] feet thick overlying well-
g sorted sand and gravel 10 to
o | & 45 feet thick
8304
L Older alluvium Silt and clay 0 to 45 feet 0-85 Underlies terraces above Willamette
el thick overlying poorly sorted River flood plain and valleys I I
22 & sand and gravel interbedded of principal tributaries to the !
88| o with clay and silt Willamette River
IR 70 19 30 15 .59 19 .001-0.2 2-5
23| 8 Terrace deposits Poorly sorted, deeply weathered 0-125 Crops out in two principal areas--
° sand and gravel, silt, clay, near Dallas and near Adair
= and cobbles Village
& &| Columbia River Basalt Basalt lava flows 0-150 Caps two hills in northeasterm part -- -- -- -~ -- -- -- --
9 Group of area
T
$ Y| Tertiary intrusive Gabbro and diorite dikes and 0-500 In foothills in western one- -- -- -- - -- -- -- -
458 rocks sills third of area
o
Tertiary rocks, un- Tuffaceous sandstone and shale |500-1,000 Exposed in northeastern part of
@ differentiated and volcanic ash area; may underlie unconsolidated
4 deposits on east side of area
<]
"
S Spencer Formation Sandy, micaceous marine 0-2,000 Crops out in east half of area and
:,' siltstone underlies younger formations in
D same area
3
= Yamhill Formation Thin-bedded marine sandstone 0-3,000 Crops out in west-central and
b and siltstone northwest foothills; slopes east-
T o ward and underlies younger for- 186 39 10 5.4 .10 .3 .00001- 2-5
Tl 5 mations in northeastern part of 0.001
o1 8 area
g | m
3 Tyee Formation Micaceous, arkosic marine 0-1,500 Crops out on west-central and
sandstone and sandy silt- southwest foothills; probably
stone underlies younger formations in
southeastern part of area
4 »Kings Valley Silt- Tuffaceous marine siltstone, 0-3,000 Crops out in Kings Valley in
2 9] stone Member shaly siltstone, and tuff southwestern part of area N
= £ , _
E
52 Basalt flows, breccia, pillow |?-10,000 Crops out in northwestern and 192 44 13 7 .11 .2 F .00001-
9 g lava, and tuffaceous sedi- south-central parts of the area; 0.001
3 mentary rocks may underlie entire area at
great depths
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SOILS MAP OF MONMOUTH-INDEPENDENCE-WOU AREA (star location = campus garden site)
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      SOILS MAP OF MONMOUTH-INDEPENDENCE-WOU AREA (star location = campus garden site)
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Soil Unit 3 - Amity Silt Loam
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Soil Unit 3 - Amity Silt Loam
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Soil Unit 25 - Dayton Silt Loam
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Soil Unit 25 - Dayton Silt Loam
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SOIL UNIT 33 - HOLCOMB SILT LOAM
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SOIL UNIT 33 - HOLCOMB SILT LOAM
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SOIL UNIT 75C - WILLAMETTE SILT LOAM
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SOIL UNIT 75C - WILLAMETTE SILT LOAM
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SOIL UNIT 77A - WOODBURN SILT LOAM
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SOIL UNIT 77A - WOODBURN SILT LOAM
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