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Many homes in the Oak Grove area in the southeastern part of the study 
area are served by ground water from a well field in younger alluvium just 
east of the ,study area (Frank, 1974). In 1975, about 0.26 Mgal/d was pumped 
by that system, but not all the water was used within the study area. 

A small area in the Salt Creek basin in the northwestern part of the 
study area is served by the Perrydale Water Cooperative. The system is 
supplied by a well in alluvium near the Willamette River several miles north 
of West Salem outside the study area. The volume of water supplied to resi- 
dents living in the study area is small. 

The city of Dallas obtains its water supply from a reservoir on Rickreall 
Creek west of Dallas. Falls City obtains its supply from springs and from 
surface-water sources On Teal Creek south of Falls City. Adair Village and a 
few rural customers nearby are served by surface water withdrawn from the 
Willamette River south of the study area. Their supply was originally devel- 
oped by the U.S. Army to serve troops training at Camp Adair during World 
War 11. 

Ground-water withdrawals for domestic and stock use in rural areas were 
estimated to be 0.7 Mgal/d. The withdrawal rate is based on an estimated 
rural population of 6,800 persons not served by public water supplies. 
Seventy-five percent, or 0.5 Mgal/d, is estimated to be from wells in consoli- 
dated rocks and the remainder, or 0.2 Mgalld, from unconsolidated deposits. 

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-Monmouth 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 fonnations 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. 
Corrnnonly 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 detennination 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 fonnations 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-Monmouth 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-Momnouth 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 connnon 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 1.--Sumnary of stratigraphy and hydrogeolo~y of the Dallas-Wanmouth area 
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