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CONVERSION FACTORS

The inch-pound system of units is used in this report. For those readers who
prefer to use International System (SI) of Units rather than inch-pound units,
the conversion factors for the terms used in this report are listed below:

Multiply By To obtain

acres 0.4047 square hectometers

acre-feet 0.001233 cubic hectometers

acre-feet per year (acre-ft/yr) 0.001233 cubic hectometers per annum

feet 0.3048 meters

gallons (gal) 3.785 cubic decimeters

gallons per day (gal/d) 3.785 cubic decimeters per day

gallons per minute (gal/min) 0.06309 cubic decimeters per second

gallons per minute per foot 0.2070 meters squared per second
((gal/min)/ft)

inches 25.4 millimeters

miles 1.609 . kilometers

square miles (mi?) 2.590 square kilometers
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GROUND-WATER RESOURCES IN MENDOCINO COUNTY, CALIFORNIA

By C. D. Farrar

ABSTRACT

Mendocino County includes about 3,500 square miles of coastal northern
California. Ground water is the main source for municipal and individual
domestic water systems and contributes significantly to irrigation.

Consolidated rocks of the Franciscan Complex are exposed over most of the
county. The consolidated rocks are commonly dry and generally supply less than
5 gallons per minute of water to wells.

Unconsolidated fill in the inland valleys consists of gravel, sand, silt,
and clay. Low permeability in the fill caused by fine grain size and poor
sorting limits well yields to less than 50 gallons per minute in most areas;
where the fill is better sorted, yields of 1,000 gallons per minute can be
obtained. Storage-capacity estimates for the three largest basins are Ukiah
Valley, 90,000 acre-feet; Little Lake Valley, 35,000 acre-feet; and Laytonville
Valley, 14,000 acre-feet.

Abundant rainfall (35 to 56 inches per year) generally recharges these
basins to capacity. Seasonal water-level fluctuations since the 1950's have been
nearly constant, except during the 1976-77 drought.

Chemical quality of water in basement rocks and valley fill is generally
acceptable for most uses. Some areas along fault zones yield water with high
boron concentrations (>2 milligrams per liter). Sodium chloride water with
dissolved-solids concentrations exceeding 1,000 milligrams per liter is found in
deeper parts of Little Lake Valley.



INTRODUCTION

In 1979 the U.S. Geological Survey, the California Department of Water
Resources, and Mendocino County began a cooperative study to better understand
the ground-water resources of Mendocino County.

Mendocino County is experiencing a rapid population growth as a result of
the increasing trend of many Californians to change their lifestyle to reflect
a rural perspective. The county's population increased by about 30 percent
during 1970-80 and is expected to increase by about 18 percent during 1980-85.
Estimates of water use in the county show an increase of 62 percent for urban use
and 12 percent for irrigation during 1972-80. In order to meet the future demand
for water, Mendocino County planners have expressed the view that quantification,
utilization, and possible conservation of ground-water resources will be
necessary.

The County General Plan has been prepared to provide guidelines for orderly
development in the county while recognizing the importance of valuable resources.
The plan will be updated as pertinent information becomes available. The
planners recognize the present need for more complete information on ground-water
supply, especially in Ukiah Valley, Little Lake Valley (Willits area), Laytonville
Valley, and along the coast of the county (fig. 1).

Collection of ground-water data has been minimal in Mendocino County during
1960-79. Periodic water-level measurements have been made at a few observation
wells in some of the ground-water basins, but no recent comprehensive data-
collection effort has been made to define current conditions in the basins.

The cooperative agreement between the U.S. Geological Survey, the California
Department of Water Resources, and Mendocino County resulted in a plan to study
individually specific high-interest areas. The Department of Water Resources
took responsibility for studying and publishing reports for the coastal section
of the county and for Anderson Valley. The coastal part of the ground-water
study has been completed, and a report describing the findings of the study was
published (California Department of Water Resources, 1982). The Anderson Valley
study is near completion, and a report covering this area will be published.
The U.S. Geological Survey has been responsible for studying and reporting on
Ukiah, Little Lake, and Laytonville Valleys and the Leggett area; the study of
these areas is the subject of this report.

Mendocino County provided assistance in these studies by contributing data
on water wells and the quality of water, furnishing reports and documents
concerning water issues and problems, and suggesting which parts of the county
had the greatest need for water-resources assessment. The county also provided
personnel to make water-level measurements in wells along the coast.









































































































































































































The Mountainous Areas

Description of Area

Mendocino County is dominated by mountainous topography. Except for the
hills immediately adjacent to the populated inland valleys, the mountainous areas
of the county are sparsely settled. Because of the lack of development and the
large variations in ground-water potential in the mountainous areas, only a
general discussion of ground-water conditions is presented here.

The mountainous topography results from the uplift and erosion of con-
solidated rocks, which are almost exclusively of the Franciscan Complex. The
Franciscan Complex, with minor patches of rock in the Great Valley sequence and
Tertiary sedimentary rocks, makes up the basement rocks and crops out over about
95 percent of the county.

Ground-water conditions in the basement rocks vary greatly from conditions
in the valley fill. The differences in ground-water conditions result from dif-
ferences in lithology, structural deformation, and topography. Basement rocks
include a wide variety of lithologic types: sandstone, graywacke, siltstone,
mudstone, limestone, chert, greenstone, serpentine, and others. These rock types
result from the lithification of sediments deposited millions of years ago in
deep ocean basins and from major structural deformation of the Earth's crust.

The structural disruption that uplifted the flat-lying sedimentary rocks to
form mountainous terrain also caused pervasive shearing along zones a few feet to
several miles in width. The intense shearing pulverized consolidated rocks in
these zones producing fine-grained, clayey material.

The mountainous area, then, consists of boulder- to huge slab-sized masses
of various sedimentary and metamorphic rocks interleaved with the clayey
materials of large-scale shear zones and slide masses.

Water-Bearing Characteristics of the Basement Rocks

The porosity and permeability of the basement rocks differ greatly from
those of the valley fill. Ground water in the valley fill can be likened to the
water contained in a saturated sandbox; ground water in the basement rocks can be
compared to the water contained in the cracks of fractured concrete. The valley
fill consists largely of uncemented (locally loosely cemented) gravel, sand,
silt, and clay and has primary porosity and permeability; that is, the void
spaces between grains contain ground water. Porosity and permeability in the
basement rocks is almost exclusively of secondary origin. Because of great
geologic age and varied geologic history, the spaces between grains in the
basement rocks are largely filled by the mineral cements of calcium carbonate,
silica, and iron oxides. The structural deformation of the basement rocks has
produced secondary porosity and permeability by fracturing. In general, the
porosity and permeability of secondary origin in the basement rocks is much lower
that the porosity and permeability of primary origin in the valley fill.
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In addition to having generally lower porosity and permeability than the
valley fill, the basement rocks show greater variability in these properties.
Wells drilled close to one another in the mountainous terrain may encounter rocks
of greatly differing permeability. The wells may be drilled into rocks of the
same composition but, because of a difference in degree of fracturing, large
differences may result in permeability and, consequently, well yield. On the
other hand, nearby wells may encounter entirely different rock types due to the
great lithologic heterogeneity of basement rocks. Rock type exerts controls on
the development of secondary permeability. Well-bedded sedimentary rocks such as
graywacke, siltstone, and chert occur within the basement rocks. The bedding
planes are planes of weakness along which fracturing and slipping may occur as
the basement rocks undergo deformation. In some rock types that are soluble in
water, such as limestone or dolomite, secondary permeability develops where water
dissolves parts of the rock. In shear 2zones, where intense deformation has
shattered and ground rocks into clay-sized material, permeability is greatly
reduced because of fine-grain size and because fractures do not remain open.

Ground-Water Movement

The paths along which ground water moves through the consclidated basement
rocks are fractures and other features of secondary permeability. Where unfrac-
tured, the consolidated rocks are virtually impermeable; ground water is almost
entirely contained in the fractures and can move only along these planes. Ground
water in some fractures is present under confined conditions. Wells drilled into
such fractures will flow at land surface, where hydraulic pressure is sufficient.

Sources of ground water in the basement rocks include recharge from preci-
pitation, upflow of ground water from deep sources, and possible connate ground
water (water trapped in sediments during deposition). Recharge from precipi-
tation is an important source of ground water in the basement rocks. The
relatively low permeability of the basement rocks results in high surface runoff
from the mountains. However, the abundant precipitation and heavy vegetation
lead to saturation of the soil zone each year. Water moves through the forest
litter and thin soil and percolates to fractures in the basement rocks.

Water, long out of contact with the atmosphere, may be present deep within
the basement rocks. Such water may be moving along the major fault zones
marginal to the inland valleys and may be the source of sodium chloride waters
noted in some water samples (White, 1965).

The heterogeneity of the basement rocks results in large variations in water
levels in neighboring wells. Wells drilled close together but tapping different
fracture systems may show large variations in seasonal water-level fluctuations
and well yield. The variations result from differences in position of the well
site relative to recharge and discharge points and the number and position of
fractures penetrated by each well.
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Chemical Quality of Water

The chemical quality of ground water in the basement rocks varies consider-
ably. Part of the variability can be attributed to the source of water. Wells
tapping shallow fractured zones in basement rocks often pump water that recharged
the system only a short time ago. Because of the short contact time of water
with rock, only minor concentrations of dissolved minerals are found in the
water. For example, chemical data for two shallow wells near Willits, tapping
basement rocks, show that dissolved solids are present in concentrations of 147
and 270 mg/L. The water in both wells is slightly alkaline, and calcium and
bicarbonate are the dominant dissolved constituents.

Water pumped from wells tapping deep fracture zones may be highly miner-
alized. The high concentration of dissolved constituents may be related to
original mineralization in connate water, to the long contact time of water with
rock, or to higher temperatures at depth.

Water sampled from a well tapping basement rocks near a fault zone east of
Willits contained 380 mg/L dissolved solids and had a strong smell of sulfur.
This water contained sodium and chloride concentrations about equal to calcium
and bicarbonate concentrations.

Vichy Springs, about 3 miles east of Ukiah, consists of a group of
springs that issue from basement rocks. Water from these springs contains up
to 4,600 mg/L dissolved solids. The water is high in sodium bicarbonate and
contains up to 2,000 mg/L dissolved carbon dioxide (Waring, 1915).

Choices for Development of Ground-Water Supply

Ground water in the mountainous areas is not uniformly distributed. Close
examination of the geology, surface-water drainage, topography, and other factors
is needed in order to select the best well site for a particular locality.

Two distinct types of sites can be identified on the basis of lithology:
sites underlain by coherent rock and sites underlain by sheared rock consisting
of blocks of rock within a mud matrix. In areas with large masses of coherent
rock, zones with the most intense fracturing will provide the best sites for well
development. In sheared areas, where fine-grained uncemented materials
predominate, the best well sites are generally in topographic lows.

The locations of springs and seeps, and the presence of phreatophytes
(Meinzer, 1927) can be useful in determining the best sites for well drilling.
Proximity to local sources of recharge, such as ponds or streams, is another
important factor.
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In addition to site selection, the type of well construction is an important
consideration. Most wells are drilled vertically downward into the soil and
rocks; wells drilled horizontally or at an angle from vertical are another
option. In areas where water is being developed from fractured rock, horizontal
drilling commonly is successful in following productive fracture zones. Part of
the difference in success between vertical and horizontal drilling may relate to
the tendency of fractures to close up at depth due to increased pressure from
overlying rocks (lithostatic pressure). In vertical drilling, lithostatic
pressure increases with depth, and fractures are forced shut. In horizontal
drilling, lithostatic pressures do not increase to the same extent and, there-

fore, open fractures may be intercepted for greater distances along the well
bore.

In shear zones where fractured coherent rocks are subordinate to the mud
matrix, ground water is released slowly to wells from the fine-grained materials.
One effective approach for a water supply in these areas is to drill 1large-
diameter wells (greater than about 36 inches) and to use a gravel pack from
shallow depth to the bottom of the well. This maximizes the open area over which
the slow release of ground water can occur. Many wells that provide adequate
domestic water supplies have been constructed by excavating a large pit about
15 feet deep with a backhoe. The pit was then backfilled with gravel around a
section of perforated well casing. Wells constructed in this fashion are subject
to potential contamination from surface water entering the well. Diversion of
surface water away from the well site would help prevent contamination.

GROUND-WATER-LEVEL MONITORING NETWORK

Ground water is a valuable resource in Mendocino County. In rural areas,
ground water is the main source of water for domestic supplies. Municipal and
community water systems depend on ground water in many areas. Ground water is
also used in agriculture to augment surface-water supplies.

The quantity of ground water in storage at any time varies in response to
recharge, natural discharge, and pumpage from wells. The quantity of ground
water in storage may decrease if pumpage exceeds recharge by a significant
factor.

One means of keeping track of the quantity of ground water in storage and
the variations in storage over time is to measure the water levels in selected
wells. By monitoring water levels, plans can be made to implement appropriate
changes in the way the resource is being used before major problems arise.
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Proposed Network

A network of wells has been selected to monitor the quantity of ground water
in storage in each of the main ground-water basins--Ukiah, Little Lake, and
Laytonville Valleys (table 7). The locations of monitor wells are shown for
Ukiah Valley on plate 3, for Little Lake Valley in figure 12, and for the
Laytonville Valley area in figure 18. Monitoring ground-water storage in the
mountainous parts of the county is not practical because these areas are hydro-
logically diverse, and numerous discontinuities exist. Furthermore, ground-water
utilization is scant in the mountainous areas, whereas in the main valleys,
ground-water utilization is more intense.

Each well in the proposed network should be measured in early spring
and again in early autumn. In this way a measure of annual recharge could
be provided, and knowledge of the basin's annual low water level could be
determined.

In order to interpret the data collected at a particular well site,
sufficient information concerning the construction of the well is needed. The
following information is considered important to aid in the interpretation of
water-level data: (1) Total well depth, (2) well diameter, (3) zones of
perforations or openings, (4) finish (type of well construction), (5) depth of
well seals, and (6) lithologic log. Information of water use, production rate,
and method of drilling also may be helpful. Most of the wells selected for this
proposed network have the key items of information available (table 7). Some
wells with incomplete records of well construction are included in this network
because long-term records of water levels in these wells are available from the
California Department of Water Resources. These long-term records are valuable
for assessing long-term changes; therefore, continuation of water-level
measurements is warranted at these sites.

As conditions change in a ground-water basin, the network should change
to effectively monitor the system and provide -information on ground-water
conditions. More wells or increased frequency of measurements may be required
to adequately monitor the basin if pumpage increases. Additional wells may be
required for monitoring in areas of new development.
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Table 7.--Construction data and years of available record for
proposed water-level-monitoring network wells

[ft, feet; in., inches. Finish: F, gravel pack with perforations; P, perforated or slotted;
R, rock lined. Water level records available for years shown: Measurement and records by
D, California Department of Water Resources; U, U.S. Geological Survey records; O, owner]

Latitude Longitude Casing Depth Depth Litho~ Water-

north west Well diam- interval of logic level
Well No. (degrees (degrees depth of Finish 1 log records
minutes minutes (ft) ?Eer) openings ?;:) avail- avail-

seconds) seconds) n. (ft) able able

Ukiah Valley (well locations are shown on plate 3

13N/11W-18E1 385917 1230704 52 12 -- - - No 1953-84 D
-19P 385756 1230644 44 12 13-42 F 12 Yes 1981-82 U
-21L 385814 1230428 441 12 242-441 F 12 Yes 1981-82 U
14N/12W-5K1 390600 1231217 94 8 69-94 P 0 Yes 1973-84 D
-26F2 390248 1230857 40 8 20-40 F 10 Yes 1973-84 D
15N/12W-8L1 391025 1231234 62 12 - - - No 1951-84 D
-20R 390829 1231149 213 16 50-200 F 0 Yes 1970-84 0
-27F 390808 1231006 202 12 61-203 F 18 Yes 1981-82 U
-34Q1 390635 1230959 112 8 0-111 F 0 Yes 1973-84 D
16N/12W-7A 391544 1231336 165 6 79-157 F 19 Yes 1981-82 U
-9E 391537 1231209 53 18 36-53 F 15 Yes 1981-82 U
-16N2 391410 1231205 274 8 94-274 F 35 Yes 1973-84 D
-32R 391114 1231218 68 12 - - - Yes 1981-82 U
17N/12w-28M1 391745 1231214 73 8 - - - No 1973-84 D
-29P 391739 1231308 101 8 23-101 F 15 Yes 1981-82 U

Little Lake Valley (well locations are shown in figure 12)

18N/13W-5F 392644 1231944 150 12 50-150 F 10 Yes 1981-82 U
-8L1 392530 1231933 18 48 - - 0 No 1953-84 D
-17J1 392437 1231902 40 12 23-39 P 0 Yes 1958-84 D
-18E1 392459 1232103 493 12 - - - Yes 1958-84 D
-19B1 392418 1232039 260 12 170-260 F 0 Yes 1981-82 U
-20H4 392404 1231912 26 36 - R 0 No 1979-84 D
-21M 392343 1231848 71 8 21-71 F - Yes 1981-82 U

18N/14W-243 392348 1232115 74 8 34-74 F 20 Yes -

19N/13W-32L3 392720 1231945 120 6 80-120 F 20 Yes 1978-84 D

Laytonville Valley (well locations are shown in figure 18)

21N/14W-30G 393850 1232756 84 6 54~84 F 20 Yes 1981-82 U
-30M1 393834 1232815 23 60 19-23 P 0 Yes 1953-84 D
21N/15W-1C 394235 1232917 150 8 20-58 F 20 Yes 1981-82 U
-1L2 394208 1232907 62 8 - - - No 1953-84 D
-11Q 394051 1233011 49 18 22-49 F 19 Yes 1981-82 U
-12M2 394114 1232938 50 20 - - - No 1962-84 D
-13G1 394025 1232855 423 10 20-423 F - Yes 1981-82 U
-24A1 393954 1232832 28 48 - R 0 No 1952-84 D
=243 393927 1232838 53 8 15-53 F - Yes 1981-82 U
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SUMMARY AND CONCLUSIONS

Within the study area, ground water is found in two distinct geologic

settings: (1) interior valleys underlain by relatively thick deposits of valley
fill, and (2) the mountainous areas underlain by consolidated rocks of the
Franciscan Complex.

The mountainous areas make up about 95 percent of the study area, and the
six principal interior valleys make up most of the remainder. The interior
valleys include Anderson, Laytonville, Little Lake, Potter, Round, and Ukiah

Valleys. Ground-water conditions in Round Valley were described in an earlier
report (Muir and Webster, 1977). Anderson Valley is being studied by the
California Department of Water Resources. Ground-water conditions in

Laytonville, Little Lake, and Ukiah Valleys, and the Leggett area are described
in this report.

Ground-water availability in each valley is classified into four categories:
Type I (most productive), Type II, Type III, and Type IV (least productive).

Type I areas include the central parts of each valley underlain by thick
deposits of Holocene alluvium. Type II areas are peripheral to Type I areas and
include continental terrace deposits or thin sections of alluvium. Land area,
storage capacity, and range of expected well yields are shown for Type I and II
areas in Laytonville, Little Lake, and Ukiah Valleys in table 8.

Table 8.-- Land area, storage capacity, and expected well yields in
Laytonville, Little Lake, and Ukiah Valleys

[mi?, square miles; acre-ft, acre-feet; gal/min, gallons per minute]

Type 1 areas
(most productive)

Type II areas
(next most productive)

Expected Expected Water
Valley Area  Storage well Area  Storage well use?
(mi?) capacity! yields (mi?) capacity! yields (acre-ft)
(acre-ft) (gal/min) (acre-ft) (gal/min)
Laytonville~- 3.0 14,000 50-1,000 0.6 2,000 1~25 1,000
Little Lake-- 7.5 35,000 50-1,000 3.0 9,000 1-25 32,000
Ukigh=-===-=--- 20.0 90,000 50-1,000 19.0 45,000 1-25 41,000

'Estimated ground water stored in upper 100 feet of aquifer.
?Water for agricultural and urban use.
®Does not include water used from Morris Reservoir.



Type III areas are generally along valley margins in areas underlain by thin
sections of alluvium or continental terrace deposits and areas with thick
sections of continental basin deposits. These materials have a low capacity to
yield water to wells; however, quantities of water sufficient to meet the demands
of individual homes can be obtained in Type III areas.

Type IV areas generally do not contain abundant ground water, and dry holes
are common. The great variability in ground-water potential in these areas
requires specific onsite examination in order to select the most favorable
drilling sites.

Areas of recharge to aquifers include the permeable materials on valley
floors, strips of land along stream channels, and zones along contacts between
impermeable and permeable geologic units. If these areas are protected from
major modification (paving, building, gravel removal, etc.), continued recharge
will resupply ground-water reservoirs.

Historic water-level data from the 1950's to 1984 indicate that no signif-
icant lowering of water levels has occurred in Laytonville, Little Lake, or Ukiah
Valleys. In each valley water levels fluctuate seasonally over a range of 5 to
15 feet in response to precipitation and ground-water use. During drought years,
water levels may remain low; however, the ground-water reservoirs are fully
recharged by early spring in years when precipitation equals or exceeds about 60
to 70 percent of normal.

The chemical quality of water in the three valleys is generally acceptable
for drinking water supplies, irrigation, and industrial use. Concentrations of
dissolved iron and manganese commonly exceed drinking-water standards throughout
Mendocino County; while undesirable, this does not seriously diminish the utility
of the water for most uses.

High concentrations of boron (greater than 5 mg/L) are found in water from
some wells in Little Lake and Ukiah Valleys. In some wells, the boron concen-
tration is well above the tolerance level of many crops. Although restricted to
localized areas, the high levels of boron probably constitute the most
significant chemical-quality problem in Little Lake and Ukiah Valleys.

Potential for contamination of ground-water resources in the main valley
areas emphasized in the study exists primarily because of the shallow depth to
the water table. The greatest potential for contamination includes areas under-
lain by permeable materials, areas with poor surface drainage, excavation sites,
areas where septic tanks are in wuse, and some agricultural areas where
fertilizers or pesticides are applied heavily.
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Ground water obtained from wells drilled in the fault zones along valley
margins or from wells drilled to depths exceeding 100 to 200 feet may produce
highly mineralized water (dissolved constituents greater than 1,000 mg/L). Water
from the wells may contain high concentrations of sodium and chloride, and the
wells may produce gas (carbon dioxide and methane).

In the Leggett area, moderately permeable terrace deposits underlie about
1.2 mi? and store an estimated 1,000 to 2,000 acre-ft of ground water. Because of
the thinness and restricted areal extent of the terrace deposits, many wells in
the Leggett area obtain part or all of their water from consolidated rocks of the
Franciscan Complex.

Ground-water conditions in the mountainous areas are difficult to charac-
terize because of the heterogeneity and the wide variation in permeability of
rocks. Two distinct areas can be identified: (1) areas underlain by coherent
sedimentary rocks, and (2) areas underlain by clay-size materials enclosing
blocks of various rock types.

In the areas underlain by coherent sedimentary rocks, ground water can be
obtained in localized areas from wells that intercept water moving through
extensively fractured zones. The fractured zones with potential for ground-water
production are generally widely separated by unproductive zones. Site-specific
studies are needed to determine the most favorable locations for drilling.

In the areas of shear zones where large blocks of rock are contained in a
matrix of clay-size material, ground water is yielded very slowly to wells. In
such areas, ground-water resources commonly will be insufficient even to meet the
domestic water demand of individual residences.

Ground water is an important resource for Mendocino County. In order to
determine the quantity in storage, a ground-water-level monitoring network is
proposed, consisting of 15 wells in Ukiah Valley and 9 wells each in Little Lake
and Laytonville Valleys. The monitoring would consist of measuring water levels
in each of the wells twice each year.

Further studies of ground-water resources in the county would be useful.
Test drilling and aquifer testing in the thick alluvial areas of Laytonville,
Little Lake, and Ukiah Valleys could provide the basis for better estimates of
storage capacity, maximum well production, and the effects of pumping on neigh-
boring wells. Additional water sampling could better define areas and depths
where water high in boron, sodium, or chloride is present. Also, experimentation
with different well-construction techniques could help to maximize well yields in
the mountainous areas.
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GLOSSARY

Aquifer: A body of rock or unconsolidated earth materials that contains suffi-
cient saturated permeable material to yield usable quantities of water
to wells.

Basement rocks: In this report, refers to all rocks of pre-Pliocene age.
This grouping includes primarily rocks of the Franciscan Complex and
the Great Valley sequence. These rocks are consolidated and mostly
well cemented but also include the clayey matrix material, widely
distributed in shear zones.

Cement: Mineral material, wusually chemically precipitated, that fills the
pore spaces of sedimentary rocks and binds individual grains together.

Clay: In this report, used in reference to particle size. Any particle less
than 0.00015 inch or 0.004 millimeter in diameter.

Confined water: Ground water that is under pressure sufficient to cause it to
rise above the level at which it was first encountered in the well.

Evapotranspiration: A compound word for the water lost through vaporization
from soil and water surfaces and the water consumed by plants.

Ground water: Underground water (or subsurface water) that is found within the
saturated zone.

Ground-water reservoir: An aquifer (or group of interconnected aquifers) with
specific boundaries that hydrologically separate it from aquifers in
neighboring areas.

Head: In this report, used synonymously with total head. Includes elevation
head and pressure head; for nonflowing wells is equal to the difference
between altitude of the measuring point and the depth to water.

Lithology: Description of rocks in terms of mineralogy, origin, history, and
physical properties.

Permeability: Synonymous with hydraulic conductivity. A measure of the capacity
of an aquifer to transmit water. It is related to porosity and the
size, shape, and interconnection between pore spaces and other openings
in the aquifer.

Porosity: The ratio of openings (voids) to the total volume of soil or rock
expressed as a decimal fraction or as a percentage.
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Potentiometric surface: A surface which represents the static head. As related
to an aquifer, it is defined by the levels to which water will rise
in tightly cased wells. Where the head varies appreciably with depth
in the aquifer, a potentiometric surface is meaningful only if it
describes the static head along a particular specified surface or
stratum in that aquifer. More than one potentiometric surface is then
required to describe the distribution of head. The water table is a
particular potentiometric surface (Lohman, 1972).

Specific capacity: A measure of well productivity, it is the yield per unit of
drawdown expressed as gallons per minute per foot of drawdown.

Specific yield: The quantity of water that a unit volume of material will yield
when drained by gravity, expressed as a decimal fraction or as a
percentage.

Storage capacity: The total amount of ground water that could be pumped from a
reservoir regardless of quality or economic cost.

Water table: The level at which water stands in wells that are drilled just
deep enough to hold standing water. Deeper wells will have water
levels below the water table in areas of downflow and levels above the
water table in areas of upflow. (See also Potentiometric surface.)

Further explanation of terms and discussion of hydrologic principles can be
found in one of many basic hydrology texts. The following U.S. Geological Survey
publications provide informative discussions of basic principles:

Basic ground-water hydrology: U.S. Geological Survey Water-Supply
Paper 2220, by R.C. Heath, 1983 (2d printing, 1984), 84 p.

Definitions of selected ground-water terms--revisions and conceptual
refinements: U.S. Geological Survey Water-Supply Paper 1988, by
S.W. Lohman, 1972, 21 p.

Study and interpretation of the chemical characteristics of natural
water: U.S. Geological Survey Water-Supply Paper 1473, by J.D. Hem,
1970, 2d ed., 363 p.

Outline of ground-water hydrology with definitions: U.S. Geological
Survey Water-Supply Paper 494, by 0.E. Meinzer, 1923, 71 p.
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