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CONVERSION FACTORS 

Most values in this report are given in inch-pound units followed by 
metric units in parentheses. The conversion factors are shown to four 
significant figures. However, the metric equivalents are shown only to the 
number of significant figures consistent with the accuracy of the value in 
inch-pound units. 

Inch-pound 
Unit Abbreviation 

(Multiply) (by) 

Metric 
Unit 

(to obtain) 
Abbreviation 

Acre 0.4047 Square hectometer hm2 
.004047 Square kilometer km 

Acre-foot acre-ft .001233 Cubic hectometer he 
1233 Cubic meter 

Cubic foot ft3/s .02832 Cubic meter per m3/s 
per second second 

Foot ft .3048 Meter 

Foot per ft/mi .1894 Meter per kilometer m/km 
mile 

Inch in. 25.40 Millimeter mm 
2.540 Centimeter cm 

Mile mi 1.609 Kilometer km 

Square ft2 .0929 Square meter 2 m 
foot 

Square mi2 2.590 Square kilometer km2 
mile 

Chemical concentration and water temperature are given only in metric 
units. Chemical concentration is given in milligrams per liter (mg/L) or 
micrograms per liter ( g/L). Milligrams per liter is a unit expressing the 
concentration of chemical constituents in solution as weight (milligrams) of 
solute per unit volume (liter) of water. One thousand micrograms per liter is 
equivalent to one milligram per liter. For concentrations less than 7,000 
mg/L, the numerical value is about the same as for concentrations in the inch-
pound unit, parts per million. 

Water temperature is given in degrees Celsius (°C), which can be con-
verted to degrees Fahrenheit (°F) by the following equation: °F=1.8(°C)+32. 
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GROUND-WATER CONDITIONS IN TOOELE VALLEY, UTAH, 1976-78 

by 

A. C. Razem and J. I. Steiger 

ABSTRACT 

Ground-water conditions in Tooele Valley, Utah, did not change signifi-

cantly between 1963 and 1978. Water levels in the artesian aquifers declined 

2-4 feet (0.6-1.2 meters) in the Grantsville area, rose 4-12 feet (1.2-3.7 

meters) in the Erda area, and remained relatively stable in the north part of 

the valley. The rise of water levels in the Erda area may be related to 

above-average recharge and the discharge of mine drainage. 

The average annual recharge to the artesian aquifers is estimated to be 

about 57,000 acre-feet (70 cubic hectometers). The maximum discharge from the 

artesian aquifers in 1977 was estimated to be 71,000 acre-feet (88 cubic 

hectometers), of which 23,000 acre-feet (28 cubic hectometers) was by 

evapotranspiration, 28,000 acre-feet (35 cubic hectometers) was from wells, 

17,000 acre-feet (21 cubic hectometers) was from springs, and about 3,000 

acre-feet (4 cubic hectometers) discharged to Great Salt Lake. The difference 

between recharge and discharge represents inherent errors in estimates, 

particularly for recharge from precipitation and discharge by evapo-

transpiration and from springs. 

No large areas of significant change in water quality were observed be-

tween 1963 and 1978. In two newly developed areas northwest of the mouth of 

Pine Canyon and north of the city of Tooele, however, wells yielded water with 

relatively high sulfate and chloride concentrations, respectively. 

A digital-computer model of the artesian aquifers was used to predict 

water-level changes :'or the period 1978-2008. The model indicates that water 
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levels will decline less than 5 feet (1.5 meters) in most of the valley if 

well discharge is equal to the 1973-77 average discharge, and water levels 

will decline less than 15 feet (4.6 meters) in most of the valley if well 

discharge is ! 1.5 times the 1973-77 average discharge. 

INTRODUCTION 

Purpose and scope 

An evaluation of the ground-water resources of Tooele Valley, Utah, was 

made by the U.S. Geological Survey in 1976-78 in cooperation with the Utah 

Department of Natural Resources, Division of Water Rights. The purposes of 

the study were to determine changes in ground-water conditions since a 

previous investigation in 1958-63 by Gates (1965) and to predict the effects 

of future ground-water development on the hydrologic system by means of a 

digital-computer model. 

The basic data and interpretations contained in earlier reports by 

Thomas (1946) and Gates (1965) were used freely during this study. The 

construction of wells and test drilling since 1963, however, have yielded new 

information concerning water levels, aquifer properties, chemical quality and 

temperature of ground water, and subsurface geophysical and geologic data. 

This new information helped in the updating and reanalysis of previous 

interpretations concerning the potentiometric surface and movement of ground 

water. This, together with more detailed phreatophyte mapping and a 

refinement of aquifer characteristics, helped in the construction of a 

digital-computer model that provided a better understanding of the recharge 

and discharge to the aquifers. 

Previous studies and acknowledgments 

Earlier reports that discussed the hydrology, geology, or related 

aspects of Tooele Valley and its drainage basin include those by Gilbert 
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(1890), Carpenter (1913), Kearney and others (1914), Gilluly (1932), 

unpublished reports of soil studies made by the U.S. Department of Agriculture 

in 1922 and the U.S. Soil Conservation Service in 1935, Rigby (1958), Johnson 

(1958), and Cook (1961). The first study of the ground-water resources of 

Tooele Valley and the most comprehensive study of ground-water geology was 

made by Thomas (1946). Gates (1962, 1963b, 1965) re-evaluated Thomas' work, 

reported on changes in ground-water conditions from 1941 to 1963, and began 

quantitative studies in the valley. 

Since Gates' studies, reports that have discussed ground water or 

related geology in Tooele Valley have been by Tooker and Roberts (1971a and b) 

and a series of annual reports entitled "Ground-water conditions in Utah, 

spring 19 ", the latest of which is by Price (1979). Razem and Bartholoma 

(1980) describe the construction and calibration of the digital-

computer model used in this study, and Ryan and others (in preparation) 

present the hydrologic data and results of a test-drilling program that were 

part of this study. 

The cooperation of the many well owners and landowners who permitted the 

collection of hydrologic and chemical data and provided data for wells and 

springs is gratefully acknowledged. Also providing data and cooperation were 

the cities of Tooele and Grantsville, Tooele County, Tooele Army Depot, North 

Willow Irrigation Co., Kennecott Copper Corp., Anaconda Co., Blackhawk Resin 

and Chemical Co., American Salt Co., Hardy Salt Co., Flintkote Co., Terracor, 

and Jelco Inc. 

Utah Power and Light Co. supplied power-consumption data for pumped 

wells. Stoddard Water Well Drilling Co., Gardner Drilling Co., and Hale 

Drilling supplied data for wells. 
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Well- and spring-numbering system 

The system of numbering wells and springs in Utah is based on the 
cadastral land-survey system of the U.S. Government. The number, in addition 
to designating the well or spring, describes its position in the land net. By 
the land-survey system, the State is divided into four quadrants by the Salt 
Lake base line and meridian, and these quadrants are designated by the 
uppercase letters A, B, C, and D, indicating the northeast, northwest, 
southwest, and southeast quadrants, respectively. Numbers designating the 
township and range (in that order) follow the quadrant letter, and all three 
are enclosed in parentheses. The number after the parentheses indicates the 
section, and is followed by three letters indicating the quarter section, the 
quarter-quarter section, and the quarter-quarter-quarter section--generally 10 
acres (4 hm);' the letters a, b, c, and d indicate, respectively, the 
northeast, northwest, southwest, and southeast quarters of each subdivision. 
The number after the letters is the serial number of the well or spring within

2a 10-acre (4-hm ) tract; the letter "S" preceding the serial number 5enotes a 
spring. If a well or spring cannot be located within a 10-acre (4-hm ) tract, 
one or two location letters are used and the serial number is omitted. Thus 
(C-2-4)31dad-2 designates the second well constructed or visited in the 
SE1/4NE1/4SE1/4 sec. 31, T. 2 S., R. 4 W. Other sites where hydrologic data 
were collected are numbered in the same manner, but three letters are used 
after the section number and no serial number is used. The numbering system 
is illustrated in figure 1. 

1 2Although the basic land unit, the section, is theoretically 1 mil (2.6 km ), 
many sections are irregular. Such sections are sub-divided into 10-acre (4-
hm ) tracts, generally beginning at the south-east corner, and the surplus or 
shortage is taken up in the tracts along the north and west sides of the 
section. 
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Description of the area 

Location and physiography 

Tooele Valley is in the northeast part of Tooele County, approximately 

30 mi (48 km) southwest of Salt Lake City. (See fig. 2.) The valley is 

bounded by Great Salt Lake on the north and by mountains on the three other 

sides. The valley includes approximately 250 mi2 (650 km2); but the entire 

study area, which includes the mountains that drain to the valley, totals 

approximately 400 mi2 (1,040 km2). 

The eastern border of Tooele Valley is the north-trending Oquirrh 

Mountains and the boundary between the valley fill and the mountains is 

usually abrupt. Although the mountains are only 5-12 mi (8-19 km) wide, they 

rise sharply from the valley floor at an altitude of about 5,200 ft (1,590 m) 

to over 10,000 ft (3,050 m) at the southeast corner of the drainage basin. 

The western border of Tooele Valley is formed by the Stansbury Moun-

tains, which have a more gradual contact with the valley fill. These north-

trending mountains are also relatively narrow, and they reach a maximum 

altitude of 11,031 ft (3,362 m) in the southwest corner of the drainage basin. 

The southern border of Tooele Valley is marked by South Mountain, a rel-

atively low transverse divide, and Stockton Bar, a bar-like feature deposited 

by Lake Bonneville during the Pleistocene Epoch. These features separate 

Tooele Valley from Rush Valley to the south. 

Ephemeral and perennial streams discharge approximately 17,000 acre-ft 

(21 hm3) per year from the mountains bordering Tooele Valley (table 1). The 

perennial streams are in Settlement Canyon in the Oquirrh Mountains and in 

Davenport, North and South Willow, and Box Elder Canyons in the Stansbury 

Mountains (fig. 3). The stream in Middle Canyon was perennial at one time; 
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Table 1.--Streamflow in ephemeral and perennial streams in Tooele Valley 

Canyon 

Box Elder 

South Willow 

North Willow 

Davenport 

Mack 

West 

Dry 

Settlement 

Middle 

Pole 

Bates 

Swenson 

1 

Drainage 

area 

(acres) 

8,280 

5,630 

6,820 

6,580 

11,530 

9,540 

7,800 

740 

Average annual flow 

Ephemeral Perennial 

(acre-feet per year) 

9001 

4,8302 

3,1001 

9003 

4,0004 

4
1,100 

1,6003 

6003 

3,100 13,930 

Estimates based on spot measurements and channel-geometry measurements. 

2Value from gaging-station records. 

3Estimates based on channel-geometry measurements and equations from 

Region A in Hedman and Kastner (1977, p. 296). 

4Value from Gates (1965, p. 58). 
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however, the water in the upper reaches of the canyon is now diverted. Except 

during periods of extremely high runoff, the streams are diverted for irri-

gation before or shortly after the stream course leaves the canyons. 

Geology 

Tooele Valley is underlain mostly by a thick sequence of unconsolidated 

sediments of Tertiary and Quaternary age. The bulk of this valley fill 

consists of interfingering clay, sand, and gravel, although some volcanic 

material is present in the southeastern part of the valley. The fill was 

emplaced in a complex sedimentation pattern of lake-bottom, lakeshore, stream, 

and alluvial-fan deposits, making it difficult to correlate beds from one part 

of the valley to another. An attempt at correlation was made using the 

geophysical logs from two oil-test wells and eight deep test holes. A general 

change was observed in most areas at a depth between 800 and 900 ft (244 and 

274 m). The valley fill is much finer grained below that level than above it, 

and the change may mark the top of sediments of Tertiary age. 

The thickness of the unconsolidated valley fill ranges from a feather 

edge at the margins of the valley to a possible maximum of about 7,100 ft 

(2,160 m) at oil-test well (C-2-5)14cab-1 in the northern part of the valley. 

None of eight test holes, which were drilled during 1977-78 to depths between 

992 and 1,524 ft (302 and 465 m), reached bedrock (see fig. 3 for locations). 

The nquirrh Mountains and South Mountain are composed mainly of the 

Oquirrh Group (or Formation) of Late Mississippi, Pennsylvanian, and Early 

Permian age. This unit consists predominantly of alternating quartzite and 

limestone beds, with much of the limestone containing chert. Numerous for-

mations crop out in the Stansbury Mountains, but the thickest are the Oquirrh 

Formation and the Tintic Quartzite of Cambrian age, which is exposed along most 

of the crest of the range. The rocks in all three of the mountain ranges bor-

dering the valley have been extensively folded and faulted. 
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EXPLANATION FOR FIGURE 3 

REPRODUCIBLE ENCLOSED (LARGER THAN PAGE SIZE) 

EXPLANATION 

• Well 

Teat hole 

Spring 

AL Stream-gaging station 

V Stream-sampling site 

A Site of mine or tunnel discharge 
Number by symbol indicates number 
of wells represented 

C Chemical analysis in table 7 

H Hydrograph in figure 10 

W Water-level measurements in table 6 

Boundary of drainage basin 

a 
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Climate and vegetation 

The climate of the study area ranges from semiarid in the salt flats 

near Great Salt Lake to humid in the higher mountains. The average pre-

cipitation at Tooele for the period 1897-1977 is 16.49 in. (418 mm) (fig. 4), 

whereas at Grantsville the average precipitation for the period 1957-77 is 

11.00 in. (279 mm). The normal (1941-70) mean annual air temperature at 

Tooele is 51°F (10.6°C), and the annual freeze-free period at Tooele is 209 

days (Criddle and others, 1962, p. 11). 

The most common native plants in the lowland areas are greasewood (Sar-

cobatus vermiculatus), saltgrass (Distichilis stricta), pickleweed (Allen-

rolfea occidentalis), and rabbitbrush (Chrysothamnus nauseosus). Progressing 

upward toward the mountain slopes, sagebrush (Artemesia sp.), shadscale (Atri-

plex confertifolia), and juniper (Juniperus sp.) become increasingly more 

dominant. In the valley areas, the dominant type of vegetation is controlled 

largely by the depth to the water table, salinity of the soil and ground 

water, soil type, and soil moisture. 

In the mountains, the common native plants are juniper on the foothills 

and lower slopes; scrub oak (Quercus gambelii) and brush species on slopes of 

southern exposure; pine (Pinus sp.), Douglas fir (Pseudotsuga mensiesii), 

spruce (Picea sp.), and quaking aspen (Populus tremuloides) on the north-

facing slopes at high altitudes; and cottonwood (Populus), along streams and 

gullies. 
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Population and economy 

The population of Tooele Valley in 1975 was estimated to be almost 

19,000 (U.S. Bureau of Census, 1977)--or an increase of about 46 percent since 

1960. Most of the people reside in Tooele or Grantsville, which had estimated 

populations in 1975 of 12,905 and 3,657, respectively, representing an 

increase of 41 and 69 percent since 1960. The residential area of Stansbury 

Park did not exist in 1960, but it now (1978) has an estimated population of 

about 800. 

Agriculture, industry, and a military installation are the basis of the 

economy in Tooele Valley. Alfalfa is the major crop, with wheat of next im-

portance. Cattle and sheep are grazed locally for at least part of the year. 

Major industries include two plants that produce salt from water of 

Great Salt Lake, a copper mining and milling operation in Pine Canyon, and a 

limestone quarry northwest of Grantsville. The Tooele Army Depot, west of 

Tooele, is probably the major employer in the valley. 

GROUND-WATER HYDROLOGY 

Ground water occurs in the Tooele Valley study area in the consolidated 

rocks of the mountains and in the unconsolidated valley fill. 

Consolidated rocks 

Little is known about the water-bearing characteristics of the 

consolidated rocks because most ground water is withdrawn from the valley 

fill. The consolidated rocks are important to the valley's hydrologic system, 

however, in that they serve as a source of recharge to the fill. The 

consolidated rocks consist mostly of quartzite and limestone of low primary 

permeability. However, secondary permeability may be relatively high locally, 

owing to the presence of fractures and solution openings in the limestone. 
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Most information available for water-bearing properties of the 

consolidated rocks has been obtained from the Elton, Honerine, and Utah Metals 

tunnels and the Carr Fork Mine. Discharge from the Elton tunnel, east of 

Tooele, started in 1937. The tunnel had a sustained flow of about 5 ft3/s 

(0.14 m3/s) until it started to cave and finally ceased flowing in 1958 

(Thomas, 1946, p. 158; Gates, 1965, p. 20). The Honerine tunnel, south of 

Tooele, was reported to have discharged about 1.7 ft3/s (0.05 m3/s) during 

1941 (Thomas, 1946, p. 159). The flow had dropped to about 1.0 ft3/s (0.03 

m3/s) in 1977 due to caving (Paul Dufendach, oral commun., 1977). In 1959 the 

Utah Metals tunnel, in the upper reaches of Middle Canyon, discharged 

approximately 0.2 to 0.9 ft3/s (0.006 to 0.03 m3/s) (Gates, 1963a, p. K32). 

From 1975 to 1977, the Carr Fork Mine, in Pine Canyon, had an average annual 

discharge of about 5 ft3/s (0.14 m3/s) (J. F. Anderson, Carr Fork project 

manager, written commun., 1978). 

Although no wells obtain water from bedrock, discharge of tunnels and a 

mine shows that water does exist in large quantities in the bedrock. Much of 

this water probably finds its way into the valley fill, either at the 

mountain-valley contact or by upward leakage in the valley. 

Unconsolidated valley fill 

Ground water occurs under unconfined and confined conditions in the 

unconsolidated valley fill. Unconfined conditions, or water-table conditions, 

exist where the ground water has free access to the atmosphere through open 

spaces in the sediments. Confined conditions, or artesian conditions, exist 

where relatively impermeable layers, usually consisting of fine material such 

as clay or silt, separate the aquifer from free access to the atmosphere. 

22 



Water-table aquifers 

Ground water occurs under water-table conditions in the unconsolidated 

valley fill near the mountains and in the northern part of Tooele Valley. The 

water-table aquifers near the mountains are many hundreds of feet below the 

land surface, the depth to water is equally great, and the aquifers supply 

water to only a few wells. These deep aquifers merge downdip with artesian 

aquifers toward the center of the valley, and they are essentially a lateral 

extension of the artesian system. As such, they will be discussed in a later 

section of this report. 

The water-table aquifer in the northern part of the valley consists of 

about the upper 50 ft (15 m) of sediment, and the water level ranges from land 

surface down to about 50 ft. No wells are known that presently obtain water 

from the shallow water-table aquifer in the northern part of the valley, 

though some water-table wells were reported in the Lake Point area in 1941 

(U.S. Geol. Survey, 1942, p. 94-96). 

The main source of recharge to the shallow water-table aquifer is upward 

leakage from the underlying artesian aquifers. Lesser sources are seepage of 

precipitation that falls directly on the shallow aquifer, seepage of water 

that discharges from springs, and seepage of excess irrigation water. Water 

levels obtained from shallow dug holes in the water-table aquifer indicate 

that the movement of water is in the same general direction as the slope of 

the land surface. 

Discharge from the shallow water-table aquifer is mostly by evap-

otranspiration. (See pages 33-36 for a more detailed description of evapo-

transpiration.) Lesser amounts of discharge are from seeps, possibly springs, 

and a small amoint (..7 that moves in the subsurface to Great Salt Lake. 
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Artesian aquifers 

Ground-water areas 

Thomas (1946, p. 161-162 and Gates (1965, p. 31-36) divided the artesian 

aquifers in Tooele Valley into districts based on various geohydrologic 

factors. Data obtained since 1963 indicate that the district boundaries are 

not barriers to ground-water movement. In this report, therefore, the arte-

sian aquifers in the valley fill are treated as a single unit. The ground-

water areas shown in figure 5 were chosen to show areas where ground-water 

conditions are generally similar or areas where ground-water conditions can 

conveniently be discussed together. The areas are not independent of adjacent 

areas, and the boundary lines that separate the areas are approximate. 

The aquifers in the Erda area receive recharge from the Oquirrh 

Mountains. Many of the aquifers consist of coarse well-sorted gravels that 

may be several hundred feet thick. (See log for test hole (C-2-14)314cab-1 in 

Ryan and others, in preparation.) 

Water from the Oquirrh Mountains serves as the main source of recharge 

to aquifers in the Marshall-Tooele area. Additional- sources of recharge are 

Rush Valley and the Stansbury Mountains. Production from wells is highly 

variable in this area. The aquifers generally consist of clayey or sandy 

gravel separated by clay and gravelly or sandy clay. (See logs of test holes 

(C-2-5)35daa-1 and (C-3-5)22dab-1 in Ryan and others, in preparation.) 

The Grantsville area is recharged from the Stansbury Mountains. The 

aquifers in the area consist mostly of sandy layers, usually about 20 ft (6 m) 

thick, separated by thin clayey layers. There may be some gravel aquifers, 

especially in the southern part of the area. (See logs for test holes (C-2-

5)31bad-1 and (C-3-5)7ccd-1 in Ryan and others, in preparation.) 

214 



  

 

 

 

  

 

 

 

 

 

12 I 77 

s . , LAKE POINT AREA 
GREAT SA LT LAKE 

36 31 
:36 31 36 3 33 t • 

--- BURMESTER. AREA 61 6 ,n 1 6 4 

O 

). 

2• ? . 2. # . ts. 
) Yai'esc;

H t‘ <9,5 
3-0nc) r a \-\ z 4 

36 31 cr) 33 I 
J 36 31e 36 ;31 ERDA AREA 1 

z ‘1-1-- —Id 
;,,,,,L. 

1 6 -,:zwest L I 6 46 F— 
z ) 

) ca 
GRANTSVILLE AREA' O l 

A au,..,.-

A125',4„ ,X•'4 
Tooe: . .,-.$ 

e 

r-c‘i I MARSHALL-TOOELE A\R,EA
ct. • t•• 
i 

ccArmy eler
J 

j 4.• cc 
.-... 

o-ri 36 3I36 3136 ./1 O.31 
4,k(ow 0 

Depot 1 4\ 

oi 6 c,\N'O cA 
-so 

S OUTH 13 18MOUNTAIN 
S. - ' 

R. 5 W.219 
0 1 2 3 MILES 

25 30 
1 1 I 1 11 1 R. 4

R. 7 W. R. 6 W. 0 1 2 3 KILOMETERS 

Base from U.S. Geological Survey 
topographic-maps 

EXPLANATION 

»<,, Approximate boundary of 
ground-water areas. 
Boundaries are not 
barriers to ground-water 
movement 

Boundary of drainage basin 

Figure 5.--Approximate boundaries of ground-water areas in Tooele Valley. 

25 



The aquifers in the Burmester area in the northern part of the valley 

receive water moving out of the Erda, Grantsville, and Marshall-Tooele areas. 

The aquifers in the Burmester area are typically thin beds of gravel or sand 

separated by large thicknesses of relatively impermeable clay. (See log of 

test hole (C-2-5)14cbb-1 in Ryan and others, in preparation.) 

The aquifers in the Lake Point area are essentially separated from the 

rest of the valley and probably would be little affected by development in the 

other areas. The recharge for the aquifers in the Lake Point area is the 

Oquirrh Mountains north of Bates Canyon (fig. 13). Aquifers in Lake Point 

area that contain freshwater are usually thin and consist of sandy gravel. 

They do not extend to depths over 500 ft (152 m). (See log of test hole (C-2-

4)2bda in Ryan and others, in preparation.) 

Recharge 

Recharge to the artesian aquifers is by subsurface flow from con-

solidated rocks in the adjoining mountains and by lateral movement from the 

adjoining water-table aquifer near the mountains. Recharge to the water-table 

aquifer is from precipitation that falls directly on that aquifer, seepage 

from stream channels that cross it, seepage of excess irrigation water, seep-

age of discharge from mines and tunnels, and subsurface flow from consolidated 

rocks. In the following discussion, the artesian aquifers and the adjoining 

water-table aquifer are treated as a hydrologic unit. 

Subsurface flow from consolidated rocks along the mountain front into 

the valley fill probably accounts for a large percentage of the total 

recharge. Such flow from consolidated rocks has been shown to be the largest 

single source of recharge in the nearby East Shore area (Feth and others, 

1966, p. 39) and the Jordan Valley (Hely and others, 1971, p. 119). Other 

possible ways by which water moves into the valley fill from consolidated 
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rocks are by upward leakage from bedrock along faults and by subsurface flow 

from Rush Valley. 

The southeastern and southwestern parts of the study area appear to be 

the areas of greatest recharge because the precipitation is greatest there and 

stream-drainage areas are largest. These areas of greatest recharge extend 

from Swenson Canyon to Settlement Canyon in the southeast and from Davenport 

Canyon to Box Elder Canyon in the southwest. The streams in these two areas 

account for approximately 14,500 acre-ft (18 hm3) of the total of 16,900 acre-

ft (21 hm3) of estimated streamflow (table 1). Part of this streamfiow is di-

verted for irrigation, but some infiltrates the unconsolidated deposits near 

the mountain fronts and eventually recharges the aquifer system. 

Thomas (1946, P• 195), Gates (1965, p. 22), and Hood (1969, p. 30-31) 

all indicated that water moves by subsurface flow from Rush Valley to Tooele 

Valley, but none of them were able to give a figure for the amount of flow. 

About 5,000 acre-ft (6 hm3) per year of recharge along the southern margin of 

the valley gave the best results for calibration of the digital-computer model 

during this study (Razem and Bartholoma, in preparation), and this may be a 

reasonable estimate of underflow from Rush Valley. 

A computation of the recharge to the aquifer system from precipitation 

that falls directly on the study area was made using the precipitation 

contours and the recharge area shown by Gates (1965, p. 23 and fig. 2). At 

altitudes below the recharge area, precipitation probably does not infiltrate 

to the artesian aquifers. Gates (1965, p. 57) states that the average annual 

precipitation that falls on the recharge area and on the mountains tributary 

to Tooele Valley is about 200,000 acre-ft (247 hm3). This would be the 

maximum available recharge to the artesian-aquifer system. 
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The amount of water from precipitation that actually recharges the 

aquifer system has been estimated using the method described by Hood and 

Waddell (1968, p. 22) who modified a method of Eakin and others (1951, p. 79-

81). This method assumes that a fixed percentage of the average annual 

precipitation recharges the ground-water reservoir. The fixed percentage is 

determined on the basis of the following factors: altitude, geology, gradient 

of the land surface, and the amount of precipitation. The average annual 

recharge in Tooele Valley, using this method, was estimated to be about 51,000 

acre-ft (63 hm3), with about 31,500 acre-ft (39 hm3) from the Oquirrh 

Mountains; 19,300 acre-ft (24 hm3) from the Stansbury Mountains; and less than 

500 acre-ft (0.6 hm3) from South Mountain (table 2). 

The digital-computer model was also used to determine recharge to the 

aquifer system. When calibrating the model to reflect water-level changes 

from 1941 to 1978, it was found that an average annual recharge from 

precipitation of about 52,500 acre-ft (65 hm3) produced the best results. 

This consisted of about 39,800 acre-ft (49 hm3) from the Oquirrh Mountains, 

12,300 acre-ft (15 hm3) from the Stansbury Mountains, and less than 500 acre-

ft (0.6 hm3) from South Mountain. 

The two methods of estimating recharge indicate that the average annual 

recharge from precipitation is about 52,000 acre-ft (64 hm3). Thus, with the 

inflow from Rush Valley, the total average annual recharge is about 57,000 

acre-ft (70 hm3). Considering the type of estimates involved in both methods 

of computing recharge, the total of 57,000 acre-ft (70 hm3) is believed to 

have an accuracy of 10-20 percent. 

Movement 

Ground water in the valley fill in Tooele Valley generally moves at 

right angles to the potentiometric-surface contours shown in figure 6. Thomas 
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Table 2.-Estimated average annual precipitation and ground-water recharge in Too.:‘le Valley 

Estimated annual Estimated 

Precipitation precipitation annual recharge 

zone Area Percentage of 

(inches) (acres) Inches Acre-feet precipitation Acre-feet 

STANSBURY MOUNTAINS 

11-12 700 11.5 700 1 10 

12-14 8,500 13 9,200 3 300 

14-16 9,000 15 11,300 3 300 

16-18 5,600 17 8,000 20 1,600 

18-20 6,500 19 10,300 20 2,100 

20-25 8,500 22.5 15,800 33 5,200 

25-30 10,200 27.5 23,400 33 7,700 

30-35 1,200 32.5 3,300 33 1,100 

35-40 800 37.5 2,500 33 800 

>40 200 42.5 700 33 200 

Subtotal 51,200 85,200 19,300 

OQUIRRH MOUNTAINS 

14-16 9,400 15 11,800 3 400 

16-18 7,400 17 10,500 20 2,100 

18-20 5,700 19 9,000 20 1,800 

20-25 11,000 22.5 20,500 33 6,800 

25-30 14,900 27.5 34,100 33 11,300 

30-35 5,800 32.5 15,700 33 5,200 

35-40 2,100 37.5 6,600 33 2,200 

>40 1,400 42.5 5,000 33 1,700 

Subtotal 57,700 113,200 31,500 

SOUTH MOUNTAIN 

12-14 2,800 13 3,000 3 90 

14-16 1,200 15 1,500 3 50 

>16 30 17 40 20 10 

Subtotal 4,030 4,540 150 

Total 113,000 203,000 51,000 

(rounded) 
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(1946, fig.10) and Gates (1965, fig. 6) showed similar contour maps for 1941 

and 1962, and comparison with the map for 1978 indicates little change in the 

pattern of movement. The general direction of movement is from the recharge 

areas--east, south, and west of the valley--northward toward Great Salt Lake. 

In addition to the direction of movement indicated in figure 6, the 

ground water in the artesian aquifers in Tooele Valley also moves vertically 

upward. Such upward movement results in discharge to the water-table aquifer 

in the northern part of the valley. 

Gates (1965, p. 24) stated that the only known barrier to ground-water 

movement in the valley fill was the Occidental(?) fault. Gates (1962, p. D79) 

inferred this barrier primarily because his data showed differences in the 

potentiometric surface and chemical quality of the water from one side of the 

suspected fault to the other. However, data from new wells that have been 

drilled in the vicinity of the fault show that it is not a barrier to ground-

water movement. This is indicated by the map showing the potentiometric 

surface in 1978 (fig. 6) and also by the chemical data which indicate that 

differences in chemical quality do not seem to be -related to the fault but 

rather appear to be a function of depth. For example, wells (C-2-4)27bba-1 

and (C-2-4)27bac-1, which are both on the northeast side of the fault, yield 

water with specific conductances of 1,900 and 650 micromhos per centimeter at 

25°C, respectively, but the former well is 105 ft (32 m) deep and the latter 

is 500 ft (152.4 m) deep. 

Although the fault is not a barrier to ground-water movement, it 

probably exists and may be influencing ground-water movement. Figure 6 shows 

that a steep hydraulic gradient occurs in the area, and although the reason 

for this in not known, the fault may be partly responsible. 
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Discharge 

Ground water in the valley fill in Tooele Valley is discharged by wells, 

springs, evapotranspiration, and subsurface outflow. The total discharge in 

1977 was about 71,000 acre-ft (88 hm3). 

Wells.--Discharge of ground water from wells in Tooele Valley in 1977 

was about 28,000 acre-ft (35 hm3). Gates (1965, table 1) reported that the 

discharge from wells in the valley fill in 1962 was about 21,000 acre-ft (26 

hm3). Of that amount, he estimated that 10,500 acre-ft (13 hm3) was dis-

charged by 55 pumped wells for irrigation and municipal, industrial, and mili-

tary supply. By 1977, 63 wells supplied water for those uses, and the total 

pumpage was 17,800 acre-ft (22 hm3). The method used for estimating the dis-

charge from pumped wells by using power consumption records is the same as de-

scribed by Gates (1965, p. 25). 

Time constraints did not allow discharge measurements at all the 

hundreds of flowing wells in Tooele Valley, so an estimate was made following 

the method used by Gates (1965, p. 24). It was assumed that approximately the 

same number of flowing wells existed in Tooele Valley in 1977 as in 1962, new 

wells having replaced ones abandoned. Discharge measurements were made at 63 

wells; a ratio of 1.2 was computed showing the average discharge of these 

wells as compared to their discharge in 1962; and this ratio then was applied 

to the discharge of 8,200 acre-ft (10 hm3) for all flowing wells in 1962, 

giving about 10,000 acre-ft (12 hm3) as the discharge from flowing wells in 

1977. An estimate of 150 acre-ft (0.2 hm3) of water from flowing wells was 

made for industrial and domestic use during 1977, giving a total of 

approximately 28,000 acre-ft (35 hm3) discharged by wells in 1977. 

Springs.--Discharge of ground water from springs in Tooele Valley in 

1977 was about 17,010 acre-ft (21 hm3). Most of the spring discharge is from 
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the artesian system, but some possibly comes from the shallow water-table 

aquifer. Thomas (1946, p. 234) estimated that about 19,500 acre-ft (25 hm3) 

was discharged by springs in 1938-40, and Gates (1965, p. 26) stated that 

about 15,000 acre-ft (19 hm3) was discharged in 1962. The increase since 1962 

is probably due to the rise in water levels in the Erda area, which is close 

to the two largest springs. 

Almost all the spring discharge is from four large springs, with minor 

additions from a few seeps. The large springs are Dunne's Pond Springs, (C-2-

4)10bca-S1, Mill Pond Spring, (C-2-4)15cac-S1, and the sources of Sixmile 

Creek, (C-2-5)26cdc-S2, and Fishing Creek, (C-2-5)33add-S1. 

Measurement devices on all but Fishing Creek are usually read on a 

weekly basis by Kennecott Copper Corp., and spot measurements were made over a 

period of a year at Fishing Creek. The measurements indicate the following 

discharges for 1977: Dunne's Pond Springs, 6,360 acre-ft (7.8 hm3); Mill Pond 

Spring, 5,340 acre-ft (6.6 hm3); Sixmile Creek, 2,780 acre-ft (3.4 hm3); and 

Fishing Creek, 2,470 acre-ft (3.0 hm3). 

Evapotranspiration.--About 23,000 acre-ft (28 hm3) of water was dis-

charged by evapotranspiration from the ground-water reservoir in Tooele Valley 

in 1977. This does not represent a decrease from the 40,000 acre-ft (49 hm3) 

reported by Gates (1965, p. 27); rather it represents the results of a more 

detailed investigation. 

Water lost by evapotranspiration is discharged from the water-table 

aquifer in the northern part of the valley. Recharge to the water-table 

aquifer is from upward leakage from the artesian aquifers, excess irrigation 

water, precipitation, and spring flow. Therefore, an estimate of discharge by 

evapotranspiration from the water-table aquifer would be a good maximum 

approximation of discharge from the artesian aquifers by upward leakage. 
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Evapotranspiration occurs where the water is near the land surface and 

includes evaporation from bare soil surfaces and transpiration from plants. 

Plants that obtain their water supply mainly from the zone of ground-water 

saturation are called phreatophytes. The roots of phreatophytes are known to 

extend as deep as 129 ft (39.3 m) (Meinzer, 1927, p. 55); but for this study 

the only areas considered in estimating are the nonirrigated low-lying areas 

where there is a natural growth of phreatophytes and where the water table is 

within 10 ft (3.0 m) of the land surface. The reasons for these constraints 

are: (1) As shown by White (1932, p. 80), van Hylckama (1974, p. E28), and 

Mower (oral commun., 1978, from unpublished work in Jordan Valley), the rate 

of evapotranspiration decreases sharply with depth and is very small at depths 

exceeding 10 ft (3.0 m); and (2) because of the clearing of land for farming, 

there is very little natural phreatophyte growth where the depth to the water 

table is greater than 10 ft. 

The rate of evapotranspiration depends on many factors, including plant 

species, depth to the water table, water quality, soil type, and climate. The 

most common phreatophytes in Tooele Valley are greasewood, rabbitbrush, 

saltgrass, and pickleweed. These plants usually grow in association with one 

species usually dominant in a particular area. For this reason, the 

phreatophytes were grouped into four associations as shown in table 4 and in 

figure 7. 

Soil type, depth to water, and water quality usually govern which plant 

species will be dominant in a particular area. Water quality also is 

important in determining the rate of consumptive water use by each species. 

As shown by van Hylckama (1974, p. E28), the rate of evapotranspiration 

decreases as the specific conductance of the ground water increases (or water 

quality deteriorates). Figure 7 shows the specific conductance of the water 
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in holes that were dug to the top of the water table. Because vegetation is 

sparse in areas where the specific conductance is high, water quality was not 

considered as a factor in determining evapotranspiration rates in Tooele 

Valley. 

The area for which evapotranspiration was calculated was divided in two 

zones depending on whether the depth to the water table was 0-5 ft or 5-10 ft 

(0-1.5 m or 1.5-3.0 m). The rate of evapotranspiration (consumptive-use 

factor) in each zone for each of the four vegetation associations and bare 

soil was derived from studies by Robinson (1970), Mower and Nace (1957), Feth 

and Brown (1962), and Lines (1977). Rates reported by those authors were 

modified to account for the depth to water in Tooele Valley by using figure 34 

of van Hylckama (1974, P. E28) in which he describes yearly water use versus 

depth to water. Thus, in the 0-5 ft (0-1.5 m) zone, the rate of 

evapotranspiration was decreased by 22 percent, and in the 5-10 ft (1.5-3.0 m) 

zone, the rate of evapotranspiration was decreased by 65 percent. Then 

multiplying the area of each type of vegetative cover by the consumptive-use 

factor gave the volume of evapotranspiration for each zone (table 3). 

Considering the number of estimates involved in the computation of evapo-

transpiration, the figure of 23,000 acre-ft (28 hm3) is believed to have an 

accuracy of about 20 percent. 

Subsurface flow to Great Salt Lake.--About 3,000 acre-ft (4 hm3) an-

nually discharges by upward leakage from the artesian aquifers into Great Salt 

Lake. The discharge was calculated by using an average transmissivity of about 

1,000 ft2/d (93 m2/d), a hydraulic gradient of about 20 ft/mi (6 m/km), and a 

width of flow of about 15 mi (24 km). Although the calculations are based on 

only a few water levels and well logs, the discharge of 3,000 acre-ft (3.7 

hm3) per year is comparable to the 4,000 acre-ft (5 hm3) per year ob-
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Table 3.—Evapotranspiration in the northern part of Tooele Valley 

Evapotranspiration where depth to Evapotranspiration where depth to 

water table is 0-5 ft (0-1.5 m) water table is 5-10 ft (1.5-3 m) 

Consumptive Consumptive 

use Acre-feet use Acre-feet 

Vegetative cover (feet) Acres per year (feet) Acres per year 

Bare soil 0.09 26,000 2,340 0.02 3,200 60 

Dominantly greasewood with 

pickleweed and local areas of 

rabbitbrush and saltgrass 1.1 6,300 6,930 .48 5,900 2,830 

Dominantly pickleweed with 

local areas of mixed salt-

grass and pickleweed 1.4 250 350 .63 5,800 3,650 

Dominantly rabbitbrush and 

saltgrass 1.0 400 400 .45 1,400 630 

Dominantly saltgrass with 

local areas of rabbitbrush 1.0 970 970 .45 9,700 4,360 

Subtotal 10,990 Subtotal 11,530 

TOTAL (all areas) 

(rounded) 23,000 
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tained for the discharge to Great Salt Lake from the Jordan Valley to the east 

(Hely, and others, 1971, p. 137). 

Hydraulic properties 

The hydraulic characteristics of the artesian aquifers were determined 

by pumping and recovery tests at wells. The digital-computer model was also 

used to estimate transmissivity by experimenting with transmissivity values 

until the water-level values generated by the model came into close agreement 

with the actual water-level measurements in the field. Table 4 gives a 

comparison between the transmissivity values obtained from aquifer tests and 

the values obtained from the "best-fit" condition in the model at the same 

location. Some of the values are almost identical, and where divergences 

exceeded 15 percent, the aquifer tests were short or the data collected gave 

questionable results. The transmissivity values obtained from the model are 

probably the most realistic where water-level data are available for the 

principal artesian aquifer, and particularly where the aquifer tests and model 

calibration gave similar results. 

The model indicated that the transmissivity of the artesian aquifer 

ranges from about 260 ft2/d (24 m2/d) in the northern part of the valley near 

the lake to about 60,000 ft2/d (5,600 m2/d) near the mountains in the south. 

By contrast, field aquifer tests indicated a range from 2,100 to 56,000 ft2/d 

(195 to 5,200 m2/d) (table 4). The lowest and highest model values are gross 

estimates, being based on only a few well logs. Although the model was 

calibrated using those values, water-level data were not available to support 

them. Consequently, the calibration is not definitive near the lake and near 

the mountains. 

The values of storage coefficient determined from short-term aquifer 

tests were approximately the same as those reported by Gates (1965, p. 29 and 
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Table 4.--Comparison of transmissivity values obtained from aquifer tests and model calibration 

Method of analysis: D, drawdown, modified Hantush (Lohman, 1972, p. 32); MN, from Gates (1965, p. 29) who 

used the modified nonequilibrium method (Ferris and others, 1962, p. 98-100); R, recovery, modified Hantush 

(Lohman, 1972, p. 32). 

Observation well 

(P, pumped well used 

Pumped well as observation well) 

(C-2-4)31bdc-3 (C-2-4)31bcb-1 

33aab-1 P 

(C-2-5)35ada-1 P 

28cdc-1 P 

30-dcc-1 P 

(C-3-4)30acc-1 P 

(C-3-5)4bbb-2 (C-3-5)5aba-1 

Method of analysis 

D 

MN 

R 

R 

R 

MN 

D 

Transmissivity Transmissivity 

obtained from obtained from 

aquifer tests model calibration 

(ft2 /d) (ft2 /d) 

15,000 17,300 

25,000 25,500 

13,000 13,800 

21,000 18,200 

2,100 9,500 

56,000 34,600 

18,000 26,400 
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30). Gates' average of 0.002 was used for all the valley fill, although the 

storage coefficient probably varies considerably from place to place depending 

on the type of sediments and the competency of the confining bed. The model 

did not give any insight about the average value of the storage coefficient 

because the aquifer had not been stressed enough to remove more than a little 

water from storage. 

Storage 

The total amount of ground water in storage in the upper 1,000 ft (305 

m) of saturated valley fill in Tooele Valley is estimated to be about 13 

million acre-ft (16,000 hm3). This was estimated by using a specific yield of 

0.1 for an area of 130,000 acres (52,600 hm2) in which the upper 1,000 ft (305 

m) is saturated. The fill below 1,000 ft (305 m) was not considered because 

it probably is of low permeability and contains poor quality water, which 

would be extremely costly to lift from those depths. The amount of freshwater 

(less than 1,000 mg/L dissolved solids) in storage in the valley fill is 

estimated to be approximately 1.7 million acre-ft (2,100 hm3). This was 

estimated on the basis of the area and depth of sediments indicated in figure 

8 and assuming a specific yield of 0.1. 

In order to withdraw all the.freshwater in storage, the total thickness 

of sediment saturated with freshwater would have to be completely dewatered. 

A more realistic estimate was made by assuming that 30 ft (9.1 m) of drawdown 

occurred evenly over the area of 58,000 acres (23,470 hm2) in which freshwater 

occurs. Using an average storage coefficient of 0.002, this would indicate 

that about 3,500 acre-ft (4.3 hm3) of freshwater would be removed from 

storage. 

Even with a drawdown of 30 ft (9.1 m), the ground-water reservoir would 

still be, for the most part, under artesian conditions and would remain satu-
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rated. Thus, although substantial quantities of water are in storage in the 

valley fill, water-level fluctuations on the order of magnitude experienced in 

the past 30 years do not result in much water being taken from (or added to) 

storage because the water in the principal aquifer remains under artesian 

conditions. 

CHANGES IN GROUND-WATER CONDITIONS, 1963-78 

Ground-water conditions have changed in Tooele Valley since 1963 

primarily owing to an increase in the amount of water withdrawn from wells. 

Changes in mine drainage near pine canyon apparently also have caused changes 

in ground-water conditions in the eastern part of the valley. 

Well construction and well discharge 

Approximately 223 wells were constructed during 1963-77 in Tooele 

Valley. The number of wells constructed ranged from a high of 28 in 1977 to a 

low of 6 in 1967 and averaged about 15 wells per year (fig. 9). Of the 223 

new wells, 19 were designed for irrigation supply and the remainder for stock 

and domestic uses. Table 5 contains records for many of the new wells and 

also records for wells constructed prior to 1963 for which new data are 

available. 

Since 1963, the amount of water discharged from wells has ranged from a 

high of about 33,000 acre-ft (40 hm3) in 1974 to a low of about 20,000 acre-ft 

(25 hm3) in 1965 and has averaged about 26,000 acre-ft (32 hm3) per year. 

Figure 9 indicates that about 85 percent of the water discharged each year is 

used for irrigation, and the remainder is used for other purposes such as 

municipal, industrial, military, and domestic uses. 
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Although the amount of water discharged has gradually increased since 

1963 as the number of new wells has increased, there is no true correlation. 

The amount of water withdrawn each year is also related to the previous 

winter's precipitation, which is a major factor in the soil moisture present 

at the beginning of the irrigation season, and to the precipitation during the 

growing season. Also, the amount of irrigated land has been increased, 

although this has been offset to some extent by the replacement of ditch 

irrigation with sprinkler irrigation, which requires less water per acre. 

Water-level changes 

Long-term water-level changes are the result of differences between 

recharge and discharge over a period of many years. Long-term changes, which 

are essentially an accumulation of seasonal changes, can be seen on 

hydrographs for individual wells (fig. 10), and their areal extent can be seen 

on maps of water-level change for selected periods. Figure 11 shows the 

cumulative water-level change in the artesian aquifers in Tooele Valley from 

1963 to 1978. The maximum changes during that period were a rise of over 12 

ft (3.7 m) near Erda in well (C-2-4)33add-1 and a decline of over 4 ft (1.2 m) 

near Grantsville in well (C-2-5)31bbd-3. 

Hydrographs of wells (C-2-4)33aac-1 and (C-2-4)33add-1 (fig. 10) show 

the trend in water levels in the area of the long-term rise near Erda. Both 

hydrographs show that water levels declined from 1963 to about 1967 and then 

rose until 1976. The overall trends correlate fairly well with the long-term 

changes in precipitation in the area as shown in figure 4. 

Part of the rise of water levels from 1972 to 1976, however, may be 

related to the discharge of mine water down Pine Canyon that assumed a 

significant volume in 1972 and averaged 5 ft3/s (0.14 m3/s) from 1975 to 1978. 
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This mine discharge probably has had the same effect of raising ground-water 

levels as did the Elton tunnel during 1941-58 (Gates, 1965, p. 40).1 Although 

discharge from wells had increased slightly in this area from 1963-78, and 

although precipitation during 1972-76 was about equal to the long-term 

average, water levels in wells (C-2-14)33add-1 and (C-2-14)33aac-1 (fig.10) rose 

12-15 ft (3.7-4.6 m) between 1972 and 1976. This rapid water-level rise did 

not occur in other areas of the valley. 

Hydrographs of wells (C-2-5)31dad-3 and (C-2-5)31bbd-3 (fig. 10) show 

the trend of water levels in the area of long-term decline near Grantsville. 

Water levels in the area fluctuate up and down in response to precipitation 

and pumpage, but the overall trend was down because the long-term discharge 

exceeded the long-term recharge. 

The hydrograph of well (C-2-5)5acc-3 (fig. 10) is typical for the 

northern part of the valley, where water levels fluctuate comparatively little 

because of the distance to pumped wells and to the recharge areas. The 

seasonal water-level changes may be due to distant pumping or to changes in 

discharge by upward leakage to the overlying water-table aquifer. Upward 

leakage would be higher during the summer if the head difference between the 

artesian and water-table aquifers increases when the water table declines due 

to evapotranspiration. 

1The Carr Fork mine in Pine Canyon started copper production in 
September 1979 and full-operation output will be attained in 1980. At that 
time, the mine drainage (previously discharged down the canyon) will be 
diverted for use in a concentrating process and then discharged to a settling 
pond from which it will be pumped for reuse. This will result in a decrease 
in the recharge from the mine drainage to the aquifers in the Erda area. 
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Changes in storage 

The amount of ground water in storage changes as water levels rise or 

fall depending upon the relation of recharge to discharge. The change in 

storage in Tooele Valley from 1963 to 1978 was estimated by using a storage 

coefficient of 0.002 and the average water-level change for the shaded area in 

figure 11. The net change thus calculated for the period 1963-78 was an 

increase in storage of 140 acre-ft (0.17 hm3). Because the principal aquifer 

in Tooele Valley is artesian, within the historical range of water-level 

fluctuations, changes in water levels are mainly changes in artesian pressure 

and result in changes in storage that are small in relation to the amounts of 

recharge and discharge. The increase in storage since 1963, however, 

indicates that recharge from precipitation and mine drainage has more than 

offset the discharge to all sources. 

HYDROLOGIC BUDGET OF THE ARTESIAN AQUIFERS 

A hydrologic budget of the artesian aquifers in Tooele Valley was made 

for 1977. The budget, which equates water gains with water losses, assumes 

that storage changes are minimal. Water gains include recharge from 

precipitation, including subsurface flow from the surrounding consolidated 

rocks (originally precipitation in the mountains of the Tooele Valley 

drainage), and subsurface inflow from Rush Valley. Recharge from infiltration 

of mine drainage is not considered a long-term source and is not included. 

Water losses include discharge by wells, springs, upward leakage to the water-

table aquifer and eventual loss by evapotranspiration, and subsurface outflow 

to Great Salt Lake. 

The budget is summarized below, the various items being taken from 

previous sections in this report. 
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Volume' 

(acre-ft) 

Water gains: 

Recharge from precipitation 52,000 

Subsurface inflow from Rush Valley 5,000 

Total 57,000 

Water losses: 

Wells 28,000 

Springs 17,000 

Evapotranspiration 23,000 

Subsurface outflow 3,000 

Total 71,000 

The difference between the total gains and losses represents errors 

inherent in estimating items in the budget, particularly recharge from 

precipitation and discharge by evapotranspiration and from springs. The 

estimates of discharge probably account for most of the difference. Part of 

the estimated 23,000 acre-ft (28 hm3) discharged by evapotranspiration may be 

derived from local precipitation, excess irrigation water, and spring 

discharge. Also, part of the 27,000 acre-ft (33 hm3) of spring discharge may 

be derived from the water-table aquifers. 

Considering all the approximations and unknown factors involved in the 

estimates of water gains and losses, a reasonable figure for both sides of the 

hydrologic budget for the artesian aquifers in Tooele Valley probably is 

60,000 acre-ft (74 hm3). 

CHEMICAL QUALITY 

Gates (1965, P. 44-55) described the chemical quality of the ground 

water in Tooele Valley as cf 1963. The following pages are devoted to 
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description of the situation in 1978 and an explanation of changes in 

chemical quality from 1963 to 1978. The discussion is based on the 

interpretation of the analyses of water samples collected since 1963 (table 

7). For the period 1964-75, analyses are available for the water from six 

wells and one spring. During this study, chemical analyses were made on the 

water from 91 wells, 6 springs, 6 surface-water sites, and 6 tunnel and mine 

sites. 

Status in 1978 

The data gathered during this study indicate that the water in Tooele 

Valley can be placed in three major groups and one minor group according to 

chemical type based on the predominant cations and anions. Thomas (1946, p. 

201) and Gates (1965, p. 44) described only the three major groups. The 

surface water in the mountains, which is probably typical of the recharge 

water, is of a calcium bicarbonate type. Most of the ground water is either a 

calcium magnesium bicarbonate type, a sodium chloride type, or a mixture of 

the two types (fig. 5). In several small areas near Erda, the ground water is 

of a mixed type, with sulfate as one of the major ions. 

The water in the southwestern part of the valley is of the calcium 

bicarbonate type, whereas the water in the northern and middle parts of the 

valley is of the sodium chloride type. The change from the calcium 

bicarbonate type to the sodium chloride type or a mixture of the two types can 

be seen in figure 12. In general, the points on the bicarbonate side of the 

trilinear diagram represent samples from the recharge areas. As the water 

moves through the valley fill toward discharge points, the representative 

plotted points move toward the chloride side of the diagram. A change in wa-

ter-level gradients due to pumping at wells may induce the movement of water 

of the sodium ch2, 'ide type into areas where the water is of the calcium 
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bicarbonate type to form a mixture of the two types. Figure 13 shows that 

this may have already taken place near Erda and Grantsville. 

Near Pine Canyon the water is of the mixed type with high sulfate 

concentrations. Discharge from the Elton tunnel and possibly the mine in Carr 

Fork may be the source of the high sulfate content. The similar type water 

southwest of Tooele may represent discharge from the Honerine tunnel. 

The relation between water type and salinity can be seen by comparing 

figures 13 and 14. The water in the areas in which the water type is calcium 

bicarbonate or mixed calcium bicarbonate and sodium chloride generally has a 

dissolved-solids concentration of less than 1,000 mg/L. The water in the 

areas in which the water type is sodium chloride generally contains 1,000-

3,000 mg/L dissolved solids in the center of the valley and 500-1,000 mg/L 

dissolved solids in the northern part of the valley. The areas around 

Grantsville and Erda yield water that contains less than 500 mg/L dissolved 

solids (fig. 14). A few scattered wells in other areas also yield water with 

a dissolved-solids concentration of less than 500 mg/L. The low dissolved-

solids concentration in the water in the Grantsville and Erda areas is due to 

the proximity to the recharge area and the small amounts of soluble material 

in the highly permeable beds through which the water has moved. 

The water deteriorates in quality downdip from the Grantsville and Erda 

areas and in other parts of the valley where the beds are fine grained and 

contain larger amounts of soluble material. The middle of the valley contains 

the poorest quality water, with the exception of the water discharging from 

Warm Springs and a well near Great Salt Lake (fig.14.). The dissolved solids 

in the water in the middle of the valley is generally between 1,000 and 3,000 
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mg/L, but two wells yield water with between 3,000 and 10,000 mg/L. The poor 

quality in the middle of the valley is a resultant of the small amount of 

recharge from the south-central margin of the valley which moves through fine-

grained soluble sediments of relatively low permeability. Poor quality water 

also may be related to water rising along faults, such as Fishing Creek fault 

in sec. 33, T. 2 S., R. 5 W. (Gates, 1965, p. 18 and fig. 5). 

Water quality may also change with depth, as has been observed south of 

Mill Pond Spring. Well (C-2-4)22ccb-4, which is 96 ft (29.3 m) deep, yields 

water with a dissolved-solids concentration of 1,460 mg/L, whereas well (C-2-

4)22cca-3, which is 320 ft (97.5 m) deep, yields water with a dissolved-solids 

concentration of 413 mg/L. The more shallow well yielded water with sulfate 

and chloride concentrations of 500 and 300 mg/L, whereas the water from the 

deeper well had sulfate and chloride concentrations of 43 and 67 mg/L. The 

change in quality probably occurs as the water moves upward through fine-

grained beds and dissolves mineral matter as it moves. The water level in 

well (C-2-4)22ccb-4, for example, is about 8 ft (2.4 m) below that in well (C-

2-4)22cca-3, indicating an upward component of movement in the vicinity of the 

wells. 

Changes in chemical quality, 1963-78 

No large areas of significant change in water quality have been observed 

since Gates' study (1963b, p. 17-20; 1965, p. 44-52). Some of the changes 

that have been observed at individual wells may have resulted partly from 

differences in sampling procedure or analytical error. Also, samples from 

pumped wells may show small changes in quality if the rate or length of the 

pumping period changes. 

55 



Most of the water-quality changes observed have been in the heavily 

pumped area near Erda in secs. 29, 31, and 33, T. 2 S., R. 4 W. (Compare 

table 7 with table 4 in Gates (1963b, p. 17-20).) For example, the chloride 

concentration in well (C-2-14)33bbb-1 increased from 144 mg/L in 1961 to 300 

mg/L in 1978, and the sulfate concentration in well (C-2-14)33add-1 increased 

from 55 mg/L in 1958 to 100 mg/L in 1978. The increase in chlorides probably 

is related to the movement of water of a sodium chloride type into the area as 

a result of pumping. The increase in sulfate possibly could result from 

recharge from either the Elton tunnel or mine discharge in Pine Canyon. 

Another area of change is southwest of Tooele where the dissolved solids 

in water from well (C-3-5)36ddd-1 increased from 843 mg/L in 1957 to 1,383 

mg/L in 1977. During the same period, the sulfate concentration increased 

from 135 to 235 mg/L while the chloride concentration increased from 210 to 

378 mg/L. The change in water quality may be due to recharge of discharge 

from the Honerine tunnel, which is high in sulfate and chloride, or to 

deterioration of the well casing, thus allowing poor quality water to enter 

the well through sections of the casing that were not initially perforated 

when the well was drilled. The water from other wells in the same part of the 

valley, such as (C-3-4)30aac-1 and (C-3-4)31bba-1, has not changed appreciably 

in chemical quality, so the change observed at well (C-3-5)36ddd-1 is not 

widespread. 

The drilling of new wells since 1963 made available water-quality data 

for two areas not described by Gates (1965, fig. 11). Northwest of the mouth 

of Pine Canyon, two wells yielded water with a relatively high sulfate 

concentration (fig. 13). The source of the sulfate is probably discharge from 

the Elton tunnel mine discharge in Pine Canyon. An analysis of mine-
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discharge water from site (C-3-3)18cba (sample taken after the water had 

passed through settling ponds and prior to its use for irrigation) showed a 

sulfate concentration of 560 mg/L (table 7). This water may be recharging and 

adding sulfate to the ground water in the area. 

North and northwest of the city of Tooele, water from wells (C-3-14)8aaa-

1, (C-3-4)9aaa-1 (C-3-5)1aca-1, and (C-3-5)22dab-1 contained high chloride 

concentrations (table 7). This may have resulted from the upward leakage of 

water containing high chloride concentration along faults or the presence of 

soluble salts of chlorides in the sediments of the area. The small amount of 

pumping and relatively small water-level changes in this area eliminates the 

possibility that poor quality water moved into the area because of large 

withdrawals from wells for irrigation. 

PREDICTION OF FUTURE WATER LEVELS WITH A DIGITAL-COMPUTER MODEL 

A finite-difference digital-computer model designed by Trescott and 

others (1976) was used to simulate the changes in water levels in the artesian 

aquifers in response to future pumping patterns. A discussion of the model, 

including the changes made to the program of Trescott and others (1976), model 

data, model grid, and model calibration are presented by Razem and Bartholoma 

(1980). The data used in the model were obtained by measurements of 

water levels, aquifer tests, examination of well logs, well- and spring-

discharge measurements, estimation of other discharge, estimation of recharge, 

and experimentation during calibration. 

The reliability of the predictions in the following pages can best be 

judged by considering water-level changes observed during the calibration of 

the model (Razem and Bartholoma, 1980). 
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The predicted water levels will probably be as reliable as those 

produced during calibration as long as pumpage and recharge are not radically 

different from that simulated during calibration. The changes in water levels 

measured in the field and the changes computed during the calibration of the 

model are similar at many locations (Razem and Bartholoma, 1980). 

An average recharge was used for each pumping period in the model, and the 

recharge was not allowed to fluctuate in response to precipitation variations; 

thus, the computed hydrographs are smoother than the observed hydrographs. 

Future computed hydrographs will also be smoother than future observed 

hydrographs because the average recharge used does not take into account the 

normal deviations from average recharge rates. 

Due to the lack of historical data in areas around the margins of the 

basin, such as near Pine Canyon, predictions for such marginal areas are not 

as reliable as those for areas where lengthy historical data are available, 

such as near Erda. Other factors which may cause future water-level changes 

to differ from the computed ones are effects of unpredicted mine dewatering 

and mine drainage, periods of extreme deviation fr.= normal precipitation, 

establishment of a large well field that is not presently anticipated, or 

other large variances in the expected pumping patterns. 

Future discharge, which is assumed to be from existing wells or new 

wells in their vicinity, was simulated at rates (1) approximately equal to, 

(2) 1.5 times, (3) double, and (4) triple the 1973-77 average discharge rate. 

The results that follow show predicted water-level changes from the computer-

generated 1978 water levels which were used as a base. The simulations were 

for 30-year periods. Steady-state conditions were attained before 30 years in 

all simulations, however, because simulated increases in withdrawals from 

wells were balanced changes in vertical leakage between the water-table and 
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the artesian aquifers. The changes in leakage were induced by.the water-level 

declines caused by the withdrawals. 

Discharge equal to the 1973-77 average discharge 

The model predicts that water levels will decline 5-10 ft (1.5-3.0 m) in 

the extreme southeast part of the valley near Pine Canyon and decline less 

than 5 ft (1.5 m) over the remainder of the valley (fig. 15) if well discharge 

continues at about the same rate as the 1973-77 average discharge. Steady-

state conditions will occur after 1.8 years. 

The water-level decline in the southeast part of the valley probably 

results from assuming a lower recharge rate from mine discharge after mining 

operations begin. 

Discharge 1.5 times the 1973-77 average discharge 

The model predicts that water levels will decline less than 5 ft (1.5 m) 

in the north part of the valley (fig. 16) if well discharge is 1.5 times the 

1973-77 average discharge. Water levels will decline between 5-10 ft (1.5-3.0 

m) in the Grantsville area and in the southwest part of the valley; water 

levels will decline 10-15 ft (3.0-4.6 m) in the south part of the Erda area 

and the southeast part of the valley, including the Tooele area; and water 

levels will decline 15-20 ft (4.6-6.1 m) near Pine Canyon. Steady-state 

conditions will occur after 8.9 years. 

If well discharge were allowed to increase by 1.5 times, most of the 

area where ground water was used for irrigation in 1978 would experience 

water-level declines of less than 10 ft (3.0 m) with the exception of part of 

the Erda area. In addition to the decline of water levels, however, the 

upward leakage from the artesian system to the water-table aquifer would 

decrease. This would result in a decline of the water table. If the water 

table declines below the roots of vegetation in the areas not irrigated, the 
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Figure 16.--Predicted water-level changes in Tooele Valley for the 

period 1978-2008, assuming that well discharge is 1.5 times the 
1973-77 average discharge. 
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existing natural vegetation will die. This is not expected to happen at a 

discharge rate of 1.5 times the 1973-77 average, assuming precipitation 

remains near average. 

Discharge double the 1973-77 average discharge 

The model predicts that if well discharge is double the 1973-77 average 

discharge, most of the areas presently irrigated with ground water will 

experience water-level declines cf 10-20 ft (3.0-6.1 m), and in parts of the 

Erda area water levels will decline 20-30 ft (6.1-9.1 m) (fig. 17). Water 

levels will decline 20-30 ft (6.1-9.1 m) near Tooele and near Pine Canyon. 

Steady-state conditions will occur after 8.9 years. 

Assuming that the water table remains relatively stable while artesian 

pressures decline, a 15-20 ft (4.6-6.1 m) decline in artesian pressure would 

result in a reversal in hydraulic gradient between the water-table and arte-

sian aquifers. 

Leakage between the artesian and the water-table aquifers would there-

fore reverse in much of the valley. This eventually would cause the water 

table to decline, and such a decline might result in a decrease in the density 

of the natural phreatophytes. Also, the water-table aquifers contain water of 

poorer chemical quality than do the artesian aquifers. Reversing the direc-

tion of leakage would allow poorer quality water to move into the artesian 

aquifers. 

Discharge triple the 1973-77 average discharge 

Well discharge triple the 1973-77 average discharge cannot be simulated 

accurately with the model as it is presently devised. The two-dimensional 

model cannot handle water-level changes, storage, or other hydraulic proper-

ties for the water-table aquifer. In effect, in the model, the water-table 
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Figure 17.--Predicted water-level changes in Tooele Valley for the 
period 1978-2008, assuming that well discharge is double the 

1973-77 average discharge. 
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aquifer provides an unlimited (and,therefore, unrealistic) source of water to 

the artesian system when the leakage becomes downward from the water-table 

aquifer into the artesian aquifers. A more realistic integration of the 

artesian and water-table aquifers will require the use of a three-dimensional 

model. 

SUMMARY AND CONCLUSIONS 

Discharge from wells in Tooele Valley increased by 7,000 acre-ft (8.6 

hm3) between 1966 and 1977. Water levels in the artesian aquifers declined 2-

4 ft (0.6-1.2 m) in the Grantsville area, rose 4-12 ft (1.2-3.7 m) in the Erda 

area, and remained relatively stable in the northern part of the valley. The 

rise in water levels near Erda may be related to mine discharge in Pine 

Canyon. 

Ground-water quality did not change significantly between 1963 and 1978. 

However, wells drilled during those years in the south-central and southeast 

parts of the valley have encountered water of poor quality. Selected wells 

should be monitored to observe if the water of poor quality is moving into 

areas of water of good quality and to observe the effects of mine discharge on 

the water quality in the aquifers northwest of Pine Canyon. 

Predictions made by a two-dimensional digital-computer model of the 

artesian aquifers indicated that for the period 1978-2008, water levels would 

decline less than 5 ft (1.5 m) in most of the valley if well discharge were 

maintained at the average discharge of 1973-77. If the well discharge were 

1.5 times the 1973-77 average discharge, water levels would decline less than 

15 ft (4.6 m) in most of the valley. If the well discharge were double the 

1973-77 average discharge, water levels would decline a maximum of 30 ft (9 

m). In order to predict the effects of well discharge more than double the 

1973-77 average, a ;hree-dimensional digital-computer model would be needed to 

adequately simulate the ground-water flow system. 
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Soo toot for description of numbering system. 
Measurements are in feet above(+) or below land-surface datum; E. estimated.
LSD, land-surface datum. 
MSL, mean sea level. 

(C-2-4) 2A8A-1 
LSD 4238.80 FT AMOVt MSL. 
HIGHEST WATER LEVEL 9.00 AbOVE LSU. DEC. 28. 1949. 
LUwEST wATER LEVEL U.30 AbUVE LSU. MAR. 16. 1964. 
RECORUS AVAILABLE: 1936-41. 194o-62. 1964-78. 

WAIER wATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAN. 16. 1964 • 0.3U MAR. 3. 1489 • 3.84 MAN. 8. 1974 • 8.10 .)EP. 7. 197b • 4.53 
MAN. 2. 1965 • 1.89 MAR. 9. 1970 • 3.18 SE ►'. 5 • 6.52 MAR. 71 1977 • 5.7o 
MAN. 1. 1966 • 4.90 MAR. 8. 1971 • 4.53 MAR. 6. 1975 • 8.96 UCI. 5 • 4..50 
MAN. 61 1967 • 3.47 MAN. 7, 1972 • 4.10 SEP. 4 • 3.00 MAR. 6. 1978 • 6.39 
MAR. 1. 1968 • 6.15 MAR. 13. 1973 • 7.44 MAN. 10, 197b • 8.92 SEP. 8 • 3.34 

(C-2-4) 2DAA-3 
LSU 4236 FT AbuVE MSL. 
HlumEST MATER LEVEL 17.60 AdUVE LSD. SEP. 5. 1974, 
LOWEST WATER LEVEL 9.00 AbCIVE LSO. DEC. 28. 1960. 
RECORUS AVAILABLE: 1958-78. 

wATER wATER WATER *ATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAN. 16. 1964 • 10.50 SEP. 3. 1969 • 12.60 MAN. 6. 1975 • 15.60 SEP. 13, 1977 • 11.9 
NOV. 3 • 12.60 MAR. 9. 1970 • 12.40 SEP. 4 • 13.30 OCT. 5 • 11.7 
MAN. 2. 1965 • 11.80 SEP. 17 • 11.80 MAR. 10. 1976 • 13.9 NOV. 9 . 11 .4 
OCT. 26 • 10.00 MAR. 8. 1971 • 10.60 7 •SEP. 12.5 DEC. 12 12.90 
MAN. 1. 1966 • •11.10 SEP. 1 12.20 MAN. 7, 1977 • 13.3 JAN. 9, 1978 • 13.10 
SEP. 9 • 12.40 MAR. 7. 1972 • 14.00 ANN. 15 • •13.35 FEB. 13 13.10 
mAk. Ot 1967 • 11.20 SEP. 21 • 14.70 MAY 10 • 13.8U MAR. b • 13.25 
SEP. 13 12.40 MAR. 8o 1973 • 14.80 JUNE 1 • 13.55 APR. 11 • 13.20 
MAR. lo 1968 • 11.90 SEP. 4 • •10.70 JULY 11 13.55 JUNE 9 13.22 
SEP. 25 • 11.10 MAR. 8. 1974 • 15.70 AU(i. 11 • 11.9 SEP. 8 • 11.34 
MAi. 3, 1959 • 10.50 SEP. 5 • 17.60 



 

1.64. -7. 

See text for description of numbering system. 
Heaeurements are in feet above(+) or below land-surface datum; E, estimated.
LSD, land-surface datum. 
MSL, mean sea level. 

(c-e-4) 2A8A-1 
LSU 4238.80 FT AHOVt NSL. 
HIGHEST wATER LEVEL 9.00 AbOVE LSO. UEC. 28o 1949, 
LOWEST WATER LEVEL 0.30 AbOVE LSU. MAH. 169 1964. 
RECORDS AVAILABLE: 1936-41. 1940-62. 1904-78. 

WAIER WATER WATER *ATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAH. lb. 1964 • 0.30 MAR. 3, 1469 • 3.84 MAN. 8. 1974 + 8.10 JC.Pe 7, 197b 4.53 
MAN, 2. 1965 • 1.89 MAR. 9, 1970 • 3.18 SEP. 5 • 8.52 MAN. 7, 1977 ♦ 5.7o 
MAN. 1, 1986 • 4.90 MAR. 8. 1971 • 4.63 MAH. b. 1975 • 8.98 UCl. 5 
Max. b. 1967 • 3.47 MAH. 7, 1972 • 4.10 SEP. 4 • 3.00 MAH. 69 1978 6.39 
MAR. 1, 1968 • 6.15 MAR. 13, 1973 • 7.44 MAk. 101 197b • 8.92 StP. 8 • 3.34 

(C-2-4) 2nAA-3 
LSu 4236 FT AdUVE MSL. 
HIGHEST WATER LEVEL 17.60 AdUVE LSD, SEN. 5, 1974r 
LOWEST WATER LEVEL 9.00 AbOVE LSO. DEC. 28. 1980. 
ReCORDS AVAILABLE: 195d-78. 

*AlER WATER WATER WATER 
DATE LEVEL DATE LEVEL JATE LEVEL DATE LEVEL 

MAH. 16. 1984 • 10.50 SEP. 39 1989 • 12.60 MAH. 6. 1975 • 15.60 SEP. 13. 1977 • 11.9 
NOV. 3 • 1c.80 MAR. 9, 1970 • 12.40 SEP. 4 • 13.30 OCT. 5 • 11.7 
MAR. 2, 1965 • 11.8u SEP. 17 • 11.80 MAR. 109 1976 • 13.9 NOV. 9 • 11.4 
UCT. 26 • 10.00 HAR. 8. 1971 • 10.60 SEP. 7 • 12.5 DEC. 12 • 12.90 
MAR. 1. 1966 • 11.10 SEP. 1 • 12.2U MAN. 7, 1977 • 13.3 JAN. 9, 1978 • 13.10 
SEP. 9 • 12.40 MAR. 7. 1972 • 14.00 ANN. 15 • 13.35 FEW. 13 • 13.10 
MAR. 6 ► 1967 • 11.20 SEP. 21 • 14.70 MAY 10 • 13.80 MAR. 6 • 13.25 
SEP. 13 • 12.40 MAH. 8, 1973 • 14.80 JUNE 10 • 13.55 APR. 11 • 13.20 
MAR. •11 1968 • 11.9U SEP. 4 10.70 JULY 11 • 13.55 JUNE 9 • 13.22 
StP. 25 • 11.10 MAN. 8. 1974 • 15.70 AUG. 11 • 11.9 SEP. 8 • 11.34 
MAR. 30 1969 • 10.50 SEP. S • 17.60 



• • 

(C-0-4) mcpc-1
LSD 4229 FT ABOVE MSL. 
HIGHEST WATER LEVEL 13.10 ABOVE LSO. NAY So 1958. 
LOWEST WATER LEVEL 9.20 ABOVE LSD. SEP. 10, 1966. 
RECORDS AVAILABLE: 1958-78. 

WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 27, 1964 • 11.00 MAR. 70 1969 • 11.20 SEP. 6. 1974 • 10.40 
NOV. 2 + 10.90 SEP. 3 11.10 MAR. 6, 1975 • 12.00 
MAR. 8, 1965 • 11.10 MAR. 11. 1970 • 12.10 SEP. 4 • 11.00 
JULY 28 • 10.80 SEP. 17 • 11.40 MAP. At 1976 • 12.6 
OCT. 26 • 10.80 MAR. 10. 1971 • 11.20 SEP. 8 • 11.8 
MAR. 7, 1966 • 10.60 SEP. 2 • 10.80 MAP. 8. 1977 • 11.6 
SEP. 10 • 9.20 MAR. 10. 1972 • 10.80 APR. 14 • 12.6 
MAR. 61 1967 • 11.10 SEP. 21 • 9.80 MAY 10 • 12.4 
SEP. 13 • 11.20 MAR. 9, 1973 + 10.80 JUNE 10 • 12.40 
MAR. 6, 1968 * 11.20 SEP. 5 + 11.70 JULY 11 • 12.50 
SEP. 25 11.30 MAR. 11. 1974 • 12.00 AUG. 11 1?.85 

(C-2-4) 9CDA-1 
LSD 0 FT ABOVE- MSL. 
HIGHEST WATER LEVEL 20.70 ABOVE LSD. MAR. 261 1964, 
LOWEST WATER LEVEL 11.40 ABOVE LSD. MAR. 7. 1967. 
RECORDS AVAILABLE: 1963-71. 

WATER WATER WATER 
DATE LEVEL DATE DATELEVEL LEVEL 

MAR. 26, 1964 + 20.7 MAR. 16, 1965 • 20.1 MAR. 7, 1967 • 11.4 
MAR. 8, 1965 • 19.4 MAR. 7. 1966 • 14.4 MAR. 7. 1969 • 14.5 

WATER 
DATE LEVEL 

SEP. A, 1977 • 11.15 
OCT. 5 • 11.8 
Nnv. 9 • 12.2 
DEC. 12 
JAN. 9, 1978 • 11:7: 
FF8. 13 • 11.70 
MAR. 8 • 1)0 
APR. 11 • 1176: 
MAY 11 12.• 9:20 
JUNE 9 • 

WATER 
DATE LEVEL 

MAR. 9, 1970 • 19.1 
Mak. 8, 1971 • 19.9 



(C-2-4)17uLD-1 
LSU 4252.63 FT ABOVE MSL. 
HI(,HEST WATER LtvEL 22.40 ABOVE LSU. AHH. 14. 1951, 
LOwtST WATER LEVEL 17.90 At3OVE LSU. MAR. b. 1969. 
HECORuS AVAILABLE: 1958, 1951-78. 

*AT tH WATER WATER WATER 
DATE LE vEL ()ATE LEVEL DATE LEVEL DATE_ LEVEL 

MAk. 18, 1964 • 19.90 MAP. 10, 1972 • 18.50 JUNt 10. 1977 • 20.95 JAN. 9, 1978 • 21.00 
MAR. 8, 1965 • 19.50 MAH. 9, 19/3 • 19.20 JULY 11 • 20.8 FtH. 13 . 21.45 
mAk. 3. 1965 • 18.3U MAP. 11. 1974 • 20.30 ADD. 11 • 20.90 MAR. 8 • 21.60 
MAP. 9, 1967 • 18.00 MAR. b. 1975 • 20.50 SEN. 13 + 20.55 APR. 11 . 21.d5 
MAR. b. 1958 • )H.20 MAR. b. 1976 • 21.3 UCr. 5 • 20.35 MAY 8 • 21.50 
MAR. 6. 1969 • 17.90 APR. 15, 1917 • 21.5 1,0v. 9 • 20.40 JUNE 9 • 21.20 
MAR. 10. 1970 + 18.00 MAY 10 • 21.5 DEC. 1e • 20.80 .EM. 8 • 20.84 
MAR. 10, 1971 • 18.50 

(C-2-4)19800-1 
LSD 4255 FT ABOVE MsL. 
HIGHEST WATER LEVEL 9.00 ABOVE LSD, MAR. 8, 1475, 
LOwEST WATER LEVEL 6.4U ABOVE LSU, OCT. 10, 1962. 
RECORDS AVAILABLE: 1961-18. 

MATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 24, 1964 • 7.10 MAR. 5, 1958 + 7.30 MAR. 10, 1972 • 7.60 MAR. 8, 1975 • 9.0 
MAP. 9, 1965 • 6.90 MAR. 6, 1959 • 7.60 MAP. 14, 1973 8.00 MAR. 8, 1977 • 8.0 
MAR. 4. 1966 • 7.30 MAP. 10. 1970 • 7.40 MAN. 11, 1974 • 8.30 UCT. 5 • 7.3 
MAR. 9. 1967 • 7.0U mAk. 10. 1971 • 7.50 MAR. b. 1975 • 7.50 mAk. 8, 1978 • 8.5 

(c-e-4)2000c-1 
LSU 4300.20 FT AdUVE MSL. 
HIGHEST WATER LEVEL 20.70 AbOVE LSU, FEB. 25. 1941, 
LOWEST WATER LEVEL 8.20 ABOVE LSD, OCT. 22, 1937. 
RECORDS AVAILABLE: 1937. 1940-41, 1958-59. 1951-78. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 19. 1964 • 11.20 MAR. 1, 1958 • 12.30 HAH. 7, 1972 • 14.40 MAR. 8. 1975 • 17.9 
MAR. 3. 1955 • 13.70 MAR. 51 1969 • 12.15 PAR. 8. 1973 • 15.10 LIAR. 7, 1977 • 17.0 
MAR. 1, 1966 • 13.50 MAR. 10. 1970 • 14.00 PAR. 8, 1974 • 16.70 mAH. 6, 1978 + 18.1 
MAR. 9. 1967 • 11.90 MAR. 8. 1971 • 14.30 MAR. 5. 1975 + 15.80 



L,. •.4Ott FT At,UVE 
HIOritST WATEk LtVEL 39.54 EILLow L5u. HAH. 8. 1976. 
L0wLST WATER LEvEL 42.2H HELD* LSD, OCT. 19. 19oe. 
HECUHUS AVAILABLE: 1961-71, 197.3-77. 

DATE 
*ATER 
LEvEL DATE 

*ATER 
LEVEL DATE 

WATER 
TAVEL DATE 

WATER 
LEVEL 

MAR. lb, 1964 
MAR. 2. 1965 
MAR. 1, 1966 
MAR. 6, 1967 

41.17 
41.18 
41.39 
41.56 

MAP. 
MAP. 
MAR. 
MAR. 

1, 1968 
3, 1969 
9, 1970 
8. 1971 

41.30 
41.53 
41.36 
41.32 

MAR. 
MAR. 
MAR. 

8, 1973 
8, 1974 
5. 1975 

4n.75 

40.14 
39.75 

MAR. 
StP. 
MAR. 

8, 1976 
7 
7, 1971 

39.54 
40.98 
39.61 

(c-2-4)28AAc-1 
LSO 4331 FT ABOVE MsL• 
HIGHEST *ATER LEVEL 49.12 BELO* LSD, FEb. 13, 1978, 
LOWEST *ATER LEvEL 61.09 HELD* LSO, OCT. 9, 196e. 
RECORDS AVAILABLE: 19b1-(8. 

r.ATER WATER *ATER *ATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAP. lb, 1964 
MAP. 3, 1955 

58.41 
58.76 

MAP. 
MAR. 

8. 1971 
7, 1972 

58.40 
57.76 

APk. 13, 1977 
JUNt 3 

54.27 
60.75 

JAN. 10, 1978 
FEB. 13 

.D2.62 
49.12 

MAR. 1, 1966 59.00 MAP. 8, 1973 57.04 AUG. 12 57.37 MAR. 8 51.89 
MAR. 7, 1967 59.47 MAP. 8, 1974 55.93 UCT. 6 56.12 ANN. 12 51.93 
MAk. 1, 1968 59.05 MAR. 5, 1975 54.79 NJV. 9 53.98 MAY 10 52.25 
MAP. 3, 1969 59.19 HAP. 8. 1976 64.36 DEC. 13 53.12 SLR. 21 55.13 
MAP. 9, 1970 58.58 MAR. 7, 1977 54.26 

(C-2-4)7mACD-3 
LSD 4338.40 FT ABOVE MSL. 
HIGHEST WATER LEVEL 24.00 ABOVE LSD, MAR. 8, 1976, 
LU*EST *ATER LEVEL 4.30 ABOVE LSD, SEP. 26, 19b2. 
RECORDS AVAILABLE: 1941. 1958-78. 

WATER *ATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAN. 18, 1964 • 
MAR. 3, 1965 • 

12.30 
9.60 

MAR. 
MAR. 

7, 1972 • 
8. 1973 • 

7.50 
8.00 

APR. 13, 1977 • 
MAY 11 • 

?2.6 
19.5 

DEC. 13, 1971 • 
JAN. 10, 1978 • 

20.40 
20.70 

MAP. 1, 1966 • 11.3U MAP. til 1974 • 20.30 JUNE 13 • 16.25 FEB. 13 • 20.90 
MAN. 6, 1967 • 5.55 MAP. 5. 1975 + 20.70 JULY 12 • 1 4.1 MAN. b • 21.20 
MAR. 1, 1968 + 5.00 SEP. 3 14.90 AUG. 12 . 18.7 ANN. 12 • 21.30 
MAR. 3, 1969 + 6.87 MAR. 8. 1976 • 24.0 SEP. 8 • 17.6 mAY 10 • 22.00 
MAN. 9, 1970 • 7.50 SEP. 7 • 17.9 uCT. 6 • 19.2 JuNE 8 . 15.10 
MAR. 8, 1971 • 8.40 MAR. 7. 1977 • 22.0 NOV. 9 • 19.75 StP. 8 • 16.95 



 

LSO 43P6.10 FT ABOVF HSL. 
HIGHEST WATER LEVEL 11.30 AnnvE LSD, MAR. 8. 1976. 
LOWEST WATER LEVEL ?.51 ABOVE LSD, SEP. 1, 1961. 
RECORDS AVAILABLE: 1961-78. 

WATER WATER WATER WATEP 

DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 16, 1964 + 5.30 MAR. 1. 1968 + 3.13 MAR. 7, 1972 • 4.31 MAR. 8. 1976 • 11.3 

MAR. 3, 1965 • 4.70 MAR. 5. 1969 + 3.78 MAP. 8, 1973 • 4.52 MAR. 7, 1977 • 9.7 

MAR. 1, 1966 • 3.63 MAR. 9. 1970 + 3.83 MAP. 8. 1974 + 5.73 MAR. 6, 1978 • 9.9 

MAR. 6. 1967 • 3.24 MAR. 8, 1971 • 3.95 MAR. 5. 1975 + 6.77 

(C-2-4)28D8D-5 
LSD 4363 FT ABOVE M5L. 
HIGHEST RATER LEVEL 23.90 ABOVE LSD, MAR. 8, 1976, 
LOwEST WATER LEVEL 9.00 AbOvE LSD, MAP. 3, 1965. 
KECORDS AVAILABLE: 1941, 1958-78. 

wAIER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 16, 1964 • 10.00 MAK. 1. 196H • 10.96 MAR. 7. 1972 + ll.lu MAR. 8. 1976 • 23.90 
MAK. MAN.3, 1965 • 9.00 3, 19o9 • 13.90 MAR. 8, 1973 • 13.70 MAR. 7. 1977 + 22.60 
MAK. 1. 1966 • 12.60 MAR. 9, 1970 + 14.00 MAR. 8, 1974 • 17.10 MAK. bo 1976 + 21.9 
MAK. 6. 1967 • 11.30 MAK. sq 1971 • 14.00 MAK. 5. 1975 + 20.50 

(C-2-4)29BCC-1 
LSD 4c97.95 FT ',BOVE MSL. 
rlIGHEST nATER LEVEL 18.00 ABOVE LSD, FEB. 25, 1941 ► 
LOWEST WATER LEVEL 3.50 ABOVE LSD, SEN. 7, 1978. 
RECOHuS AVAILABLE: 1941, 1961-78. 

wAfER WATER WATER WAFER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAK. 19, 1954 • 4.89 MAR. 7, 1972 • 5.46 MAY 11. 1977 + 7.1 DEC. 13, 1977 • 7.60 
MAK. 4, 1985 • 4.69 MAK. 8, 1973 + 5.80 JUNE 13 • 7.65 JAN. 10, 1978 • 7.80 
MAN. 7. 1966 • 4.74 MAK. 11. 1974 • 6.70 JULY 12 + 5.8 FEB. 14 • 8.10 
MAK. 7, 1967 + 4.35 MAR. 5. 1975 • 7.00 AUG. 12 . b.61 MAR, b • 8.6 
MAK. 5, 1968 • 4.53 MAP. do 1976 + 8.5 SEP. b • 5.50 MAY 8 + 8.11 
MAP. 4, 1969 • 4.41 MAR. 7. 1977 • 7.6 OCT. 6 + 6.5 JUNE 8 • 7.23 
MAR. 10. 1970 • 4.46 APR. 13 • 8.2 NOV. 9 • 6.9 5EP. 7 • 3.50 
MAR. 9, 1971 + 4.94 



(c-2-4)29000k-1 
LSD 4327 FT ABOVF MSL. 
HIGHEST WATER LEVEL 17.60 ABOVE LSO. MAR. 
LOWEST MATER LEVEL 6.70 ABOVE LSD. MAR. 
RECORDS AVAILABLE: 1972-78. 

6, 1978. 
7. 1972. 

DATE 
WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

WATER 
LEVEL 

MAR. 7. 1972 • 
MAR. 8. 1973 • 

6.70 
7.80 

MAR. 
MAR. 

8. 1974 • 
5. 1975 • 

12.00 
14.00 

MAR. 
MAR. 

8. 1976 • 
7. 1977 • 

14.1 
12.9 

MAR. 6. 1978 • 17.60 



  

 

 
 

4J3Y.L5 FT ..()VU m,L. 
WATER LtVtL 18.10 ABOVE LSO. MAW. 11, 1,10o 

LUNoLST wATER LtVEL 4.02 mcLuw LSU. SEP. 1. 1911. 
RECORDS 4VAILAI,LL: 

wAIEH WATER 'WAFER %Atik 
GATE LEvEL DATE LEVEL uA 1 E. LEVEL DATE LEVEL 

MAN. 17. 1964 • 8.10 MAR. 7. 1967 • 6.70 MAK. 9. 1971 4 7.70 MAR. 5, 1975 • 13.50 
•NOV. J 10.0U StP. 13 • 4.49 SEP. 1 4.02 stP. 3 • 1.97 

MAN. 3. 1965 • 6.60 MAR. 5. 1968 • 7.70 MAR. 7. 1972 • 8.70 MAR. 8. 1976 • 16.1 
JULY 28 • 4.80 SEP. 25 • 5.2U SEN. 21 1.18 SEP. 7 • 13.0 
UCT. 26 • 9.60 NAH. 4. 19b9 • 6.70 MAr4. 8. 1973 • 8.20 MAR. 7, 197/ • 15.8 
MAR. 2, 1988 • 10.60 SEP. 3 • 4.90 SEP. 6 • 8.70 OCT. 7 • 12.6 
SEP. 9 4.32 MAR. 10. 19/0 • 7.30 MAR. 11. 1974 • 13.90 MAW. b. 1978 • 14.4 
MAR. 7. 1967 • 8.70 SEP. 17 • 8.30 SEP. 5 • 9.90 SEP. 12 • 11.26 

(c-e-4)31ticH-1 
LSU 4320 FT ABOVE MSL. 
HIGHEST WATER LEvEL 29.90 ABOVE LSU. MAP. 24, 1969. 
LUritsT WATER LEVEL 6.i0 ABOVE LSU. MAR. 4, 1965. 
RELURUS AvA1LAoLL: 

riAlEk MATER WATER wATER 
DATE LEvEL JATE LtvEL DATE LEVEL DATE LEVEL 

MAN. 169 1964 6.20 MAW. 59 1968 (:).73 MAN. 7, 1972 • 10.22 MAR. 5, 1915 • 13.50 
MAW. 4. 1965 • 6.10 MAW. 4. 1989 • 7.15 MAR. 8, 1973 • 10.80 MAP. 8, 1976 • 16.0 
MAR. 4. 1966 • n.33 MAR. 10, 1970 • 5.74 MAP. 11, 1974 • 13.10 -lAN. 7, 1977 • 18.1 
MAR. 79 1967 • 6.34 MAR. 9. 1971 • 5.79 

(C-2-4)310AO-2 
LSU 4368.60 FT ABOVE MSL. 
HIGHEST wATEP LEVEL 12.00 ABOVE LSD, DEC. 25, 1945. 
LOWEST WATER LEVEL b./2 BELO', LSD, MAN. 49 1968. 
HECOKU5 hVAILA0LE: 1941-429 1944-46. 1958-73. 

wATER RATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 1/, 1964 4.26 mAR. 1, 1967 6.61 MAR. 1U. 19/0 5.12 MMR. 7, 1972 2.85 
MAR. 3, 1966 5.79 MAR. 4, 1988 6.72 MAR. 9, 1971 3.82 MAR. 5, 1973 1.10 
MAR. 4, 1966 6.18 MAW. 4, 1969 6.86 



  

 

 

 

(c-2-4)310.c-1
LS() 4356.65 FT AHOVE MSL. 
HIGHEST WATER LEVEL 0.85 AHOVE LSD. MAR. 8. 1976. 
LOWEST WATER LEVEL 11.70 BELOW LSD, MAR. 4, 1969. 
RECORDS AVAILABLE: 1958, 1960-76. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 179 1964 9.18 MAR. 5o 1968 11.60 MAP. 9. 1971 9.03 MAR. 11. 1974 3.11 
MAR. 3. 1965 10.30 MAR. 4, 1969 11.70 MAP. 7. 1972 8.04 MAR. 5, 1975 1.33 
MAR. 4t 1966 10.68 MAR. 10, 1970 9.87 MAR. 8, 1973 6.96 MAR. 8, 1976 • 0.85 
MAR. 7t 1967 11.24 

(C-2-4)32CBB-1 
LSD 4363.10 FT ABOVE MSL. 
HIGHEST WATER LEVEL 14.60 ABOVE LSD. MAR. 89 19769 
LOWEST WATER LEVEL 10.90 BELOW LSD. NOV. 3, 1964. 
RECORDS AVAILABLE: 1964-78. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

NOV. 3g 1964 10.90 SEP. 3, 1969 7.94 MAR. 5v 1975 • 12.20 SrP. 9, 1977 • 7.4 
MAR. 39 1965 0.81 MAR. 10t 1970 • 0.10 SEP. 3 • 3.58 OrT. 6 • 8.4 
JULY 29 7.96 MAR. 9, 1971 • 1.46 MAR. 8, 1976 • 14.6 NOV. 9 • 10.7 
OCT. 26 2.62 SEP. 1 9.05 SEP. 7 9.70 DEC. 12 • 11.5 
MAR. 49 1966 1.15 MAR. 7, 1972 2.44 MAR. 7, 1977 • 14.4 JAN. 10v 1978 • 12.05 
SEP. 9 8.55 SEP. 21 4.13 APR. 13 • 12.0 Fr8. 14 • 12.40 
MAR. 79 1967 1.24 MAR. 8. 1973 + 3.95 MAY 11 • 10.1 MAR. 8 • 12.20 
SEP. 13 8.55 SEP. 6 2.78 JUNE 13 • 7.40 APR. 12 • 12.90 
MAR. 49 1968 1.12 MAR: 11. 1974 • 8.30 JULY 12 • 7.0 MAY 8 • 11.13 
SEP. 25 5.28 SEP. 5 + 5.39 AUG. 12 • 4.3 J,INF 8 • 6.53 
MAR. 4g 1969 1.25 



LSD 
(C-2-4,33..E3-1
43192 FT AHOVE MSL. 

HIGHEST WATER LEVEL 2.00 ABOVE LSD. MAR. 8o 1976. MAR. 7. 1977♦ 
LOWEST WATER LEVEL 20.67 BELOW LSD. SFP. 9. 1966. 
RECORDS AVAILABLE: 1960-78. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

APR. 27, 1963 12.34 APR. 30, 1964 14.50 JAN. 26. 1966 16.75 SFP. 21. 1972 19.9? 
MAY 25 15.94 MAY 28 14.30 FEB. 24 16.48 MAR. 8. 1973 10.91 
JUNE 29 14.27 JUNE 29 14.67 NAP. 1 16.21 SEP. 27 10.91 
JULY 20 15.67 OCT. 29 17.52 SEP. 9 20.67 MAR. 8, 1974 5.10 
AUG. 10 15.86 NOV. 30 16.82 MAO. 7. 1967 16.91 MAR. 5. 1975 0.63 
SEP. 10 16.87 DEC. 31 16.41 MAP. 20, 1968 17.09 MAR. 8. 1976 • ?.00E 
OCT. 19 18.62 JAN. 28. 1965 16.32 MAR. 5. 1969 16.53 SFP. 7 3.59 
OCT. 26 15.98 MAR. 2 16.08 SEP. 3 20.58 MAR. 7. 1977 • 2.00E 
NOV. 30 15.09 MAR. 31 15.86 HAP. 9. 1970 15.17 MAY 15 0.38 
DEC. 28 14.85 APR. 27 15.94 SEP. 17 17.65 OCT. 6 3.29 
JAN. 25, 1964 14.61 MAY 27 17.62 MAR. 8, 1971 13.72 NOV. 15 3.00 
FEB. 29 14.40 AUG. 30 19.49 SEP. 1 18.53 MAR. 8, 1978 1.26 
MAR. 28 14.54 SEP. 29 18.81 MAR. 7. 1972 13.10 SEP. 21 7.18 
MAR. 30 14.30 OCT. 26 18.31 



 

 

 

 

5 

10 

15 

20 

25 

L 11J .,.03..14 FT AtIUV, MSL 
HIorIEST LcVEL Z.50 IDLLUW LL.Jv 8f.14. 

LOwtSf wATER LtVLL 4'5.44 tiLLOW LSO. JULY eo. 1968. 
NECUKDS AVA1LA0LL: 1978-/b. 

1984 

lu 
15 
20 
et 
LOm 

19.ub 
18.95 

18.78 
18.77 
18.75 

18.88 
18.63 
18.83 
18.67 
18.65 
18.58 

18.83 
18.58 
18.55 
18.48 
18.54 
18.44 

18.40 
18.42 
18.37 
18.42 
18.43 
18.41 

19.20 
19.15 
19.14 
19.73 
20.48 
40.58 

21.02 
21.22 
20.9b 
20.54 
20.37 
20.59 

e0./7 
21.11 
2l.58 
22.15 
42.30 
42.08 

22.20 
22.01 
22.25 
22.26 
22.43 
22.94 

23.46 
23.16 
42.'J5 
42.61 

22.67 
22.59 
22.18 
22.03 
22.04 
22.09 

21.85 
21.82 
21.5/ 

21.uv 

1985 

5 

15 
eu 
en 
EUM 

e .49 
40.44 
20.44 
40.45 
20.44 
40.39 

20.37 

40.21 
20.18 

20.17 
2u.41 
40.45 
20.54 
20.55 
20.58 

20.75 
"20.84 
21.02 

21 . 
22.04 

24.40 
22.49 
22.43 
22.89 
22.98 
23.08 

22.24 
.4 6 

2 4 .'43 
4 4 .14 
23.95 

.89 

23.61 
23.50 
23.90 
24.01 
23.70 
23.8? 

23.74 
23.48 
23.38 
23.22 
23.27 
23.35 

23.05 
22.84 
22.73 
22.70 
22.52 
22.33 

22.33 
22.28 

21.961 

21.92 
21.81 

21.05 

1968 

5 
lu 

eu 
25 
tom 

20.94 
20.82 
20.80 

20.66 

20.48 
20.48 
40.44 
20.44 
20.30E 
40.56 20.15E 

2u.21E 
20.20 
20.20 
20.12 
19.98 

20.83 
21.43 
22.2b 
22.83 
23.u8 
20.45 

23.06E 
23.04 
23.54 
24.03 
24.30 
23.08 

4..17 
44.02 
44.42 
e4.44 
24.20 
24.37 

24.42 
24.89 
24.99 
25.13 
24.94 
24.28E 

25.10 
24.93 
24.50 
24.49 
24.24 
25.22 

24.37 
24.31 
23.88 
23.60 
23.45 
24.21 

42.48 
22.4c 
22.12 
23.3e 

21.84 
21.89 
21.81 
21.12 
21.81 
22.02 

1987 

5 
10 
15 

25 
EOM 

21.37 
21.41 
21.28 
21.18 
21.16 
21.1U 

21.01 
41.03 
41.00 
eu.94 
40.66 
£0.84 

20.82 
20.72 
20.72 
20.68 
20.61 
20.57 

20.60 
20.94 
21.01 
21.06 
21.07 

21.14 
21.90 
21.80 
22.14 
23.02 
2?.37 

22.81 
22.87 
22.28 
22.18 
22.56 
22.92 

23.27 
ez.80 
ez.41 
23.37 
43.77 

23.63 
24.34 
25.42 
24.89 

24.30 

24.54 
44.32 
44.55 
24.30 
24.17 
24.12 

23.78 
23.61 
23.65 
23.69 
23.51 
23.38 

23.18 
23.12 
22.89 
22.67 
22.54 

22.38E 
22.33 
22.28 
22.26 
22.23 
22.19 

1968 

5 
10 
15 
20 

EOM 

22.17 
21.94 
21.87 
21.84 
21.77 
21.78 

21./4 

21.31 

21.26 
21.28 
21.23 
21.24 
21.21 
21.14 

21.13 
21.13 
21.20 
21.25 

21.41 

22.18 
22.37 
24.83 
23.92 
23.11 

23.02 

22.88 
22.87 
23.70 
23.81 
23.65 

e1.1? 
2.92 
24.72 
25.44 

23.86 
24.23 

24.43 

24.49 
24.54 
44.06 
24.04 
23.89 

23.72 

23.39 
23.41 
23.22 
23.19 
23.18 

23.05 

22.84 

22.43 
22.14 
21.95 

21.89 

21.76 



 

__ 
5 e2.1v 

__ __ 
e0.05 .1.u4 LL U 0 

___ 
??.46 

___ 
e2 is e1.64 

au el.s4 e1.68 20.02 20.e4 21.46 e2.29 43.09 41.00 41.11 44.46 21.5e 
15 21.41 e1./4 e0.08 19.9e 20.50 22.20 2..54 23.44 e1.J0 22.14 21.36 
20 21.19 41.78 40.15 20.04 21.39 22.42 e2.38 23.40 21.90 21.04 22.01 40.91 
25 21.88 21.99 20.22 20.01 21.52 21.83 e2.42 22.1m 22.55 23.01 21.90 20.64 
tUm 22.20 41.98 20.3e 21.40 21.58 ec.30 ?2.44 22.85 23.71 41.88 20.71 

1910 

5 20.04 20.03 18.88 19.42, 21.12 20.01 20.53 19.9u 21.27 20.33 19.80 
lu 20.49 19.90 19.25 10.1b 19.45 20.96 19.45 20.97 20.27 21.12 20.34 19.75 
In 20.44 1/.78 19.20 18.75 20.37 19.68 21.02 21.23 21.04 20.21 19.63 
20 20.36 1/.73 19.19 18.73 20.36 19.,6 21.20 21.62 20.67 20.09 19.56 
e5 20.24 19.02 19.14 19.94 19.37 20.88 21.55 19.93 19.94 19.53 
tOm 20.14 18.99 19.12 21.46 20.01 1/.60 20.17 21.44 20.43 19.85 19.44 

1971 

5 18.67 18.37 18.02 17.41 40.59 20.93 19.79 19.44 
1U ld.61 18.31 17.92 18.40 20.95 20.75 19.60 19.29 
15 19.34 18.52 18.32 17.89 18.93 21.20 20.60 19.51 19.23 
2u 19.19 10.44 17.88 19.16 41.31 20.42 19.45 19.10 
25 18.90 12.38 17.86 19.01 81.78 20.27 19.471 18.92 
EuM 18.75 10.38 17.90 18.29 21.24 19.99 19.45t 18.86 

1974 

5 lb./5 11.9b 17.58 17.27 17.13 19.30E 21.07 21.46 21.59 20.93 18.8/ 10.15 
10 18.65 1/.87 17.59 11.30 17.11 20.08 41.39 72.00 21.87 20.60E 10.55 
In 18.57 11.15 17.61 17.29 18.01 20.13 21.11 22.40E 21.80E 20.23 18.35 17.66 
2u 18.37 1/.66 17.50 17.24 18.53 20.6ut 20.97 22.75 21.67 19.78 18.19 17.67 
25 18.09 17.60 17.39 17.17 19.48 21.10 20.74 21.77 41.39 19.57 18.18 17.53 
EOM 18.01 17.51 17.35 17.19 18.56 21.14 40.97 21.75 21.03 19.09 18.30 17.39 

1973 

5 17.25 10.20E 15.44 14.85 14.42 18.70 18.52 18.22 18.57 18.28 13.6/ 12.23 
1U 16.90E 10.30E 15.22 14.78 14.68 18.70 10.07 18.22 19.31 15.06 13.70 12.10 
15 16.80E 18.40E 15.24 14.67 14.98 10.98 18.82 18.44 18.38 15.67 13.0b 11.92E 
eu 16.28 15.60 15.03 14.60E 17.20 17.70E 10.60 18.86 18.01 15.23 12.78 11.752 
25 16.20E 15.48 14.99 14.50E 17.23 18.47 18.74 18.47 17.35 14.43 12.50 11.57E 
EOM 16.00E 15.48 14.90 14.40 16.91 18.39 10.22 18.84 16.67 13.83 12.32 11.36E 

1974 

5 
10 10.98 

10.19 
10.10 

9.50 
9.22 

0.47 
8.32 

13.67 
9.07 

13.26 
13.32 

12.90E 
12.20E 

10.2/ 
9.81 

8.35 
8.09 

15 lu.d8 9.95 9.09 0.25 9.43 13.33 11.54 9.32 7.90 
2u 10.64 9.78 8.93 8.18 10.00 13.27 11.14 9.1u 7.74 
25 10.48 9.57 8.77 8.22 10.27 11.88 13.79 13.08 10.85 8.74 7.59 
E0m 10.33 9.44 8.63 0.37 13.57 10.54 .55 7.53 
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LSD 
(C-0-4)33..00-1 

4417.92 FT A E3OVE MSL. 
LOWEST WATER LEVEL 57.49 BELOW LSD. AUG. 31. 1967. 
RECORDS AVAILABLE: 1937-78. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAY 31. 1967 55.03 MAR. 8. 1971 50.33 MAR. 5. 1975 36.71 
AUG. 31 57.49 MAR. 18 50.34 APR. 28 36.11 
OCT. 31 56.80 APR. 18 50.87 JUNE 24 36.?9 
DEC. 6 55.35 HAY 7 51.09 OCT. 7 38.52 
JAN. 17. 1968 54.40 JULY 21 54.29 DEC. 9 36.4? 
FEB. 2 55.15 SEP. 22 54.59 JAN. 6, 1976 35.00 
MAR. 1 54.84 OCT. 21 53.69 JAN. 30 34.55 
MAY 3 54.45 NOV. 29 52.12 FEB. ?6 33.97 

JAN. 24, 1964 52.67 JUNE 26 56.99 DEC. 29 51.39 MAR. 8 33.86 
FEB. 25 5?.18 AUG. 23 57.13 JAN. 28, 1972 50.76 MAR. 18 33.61 
MAR. 30 52.00 SEP. 24 57.24 FEB. 29 49.90 APR. 26 33.20 
APR. 30 52.06 OCT. 18 56.60 MAR. 7 49.12 JUNE 29 36.40 
JUNE 29 53.46 JAN. 9, 1969 54.86 APR. 28 49.46 AUG. 2 37.40 
SEP. 28 57.44 FEB. 5 54.32 MAY 31 5?.59 SFP. 7 38.84 
OCT. 29 55.18 MAR. 3 53.84 JULY 31 52.47 SFP. 27 38.28 
NOV. 30 54.60 MAY 1 53.52 AUG. 24 54.77 DEC. 8 35.24 
DEC. 31 54.16 MAY 26 55.60 SEP. 21 54.58 JAN. 13, 1977 34.37 
MAR. 2. 1965 53.79 SEP. 3 57.21 OCT. 13 53.12 FEB. 8 33.78 
MAR. 31 53.59 OCT. 6 56.92 NOV. 14 51.29 MAR. 7 33.37 
APR. 27 53.68 NOV. 10 56.71 DEC. 14 50.18 MAR. 23 37.99 
JUNE 28 56.08 NOV. 28 55.02 JAN. 18o 1973 49.15 APR. 15 3?.91 
AUG. 30 56.56 DEC. 4 54.77 FEB. 21 48.16 APR. 19 32.90 
SEP. 29 56.56 JAN. 5. 1970 54.23 MAR. 8 47.86 JUNE 13 34.88 
OCT. 26 
NOV. 26 

56.02 
55.57 

FEB. 
MAR. 

2 
9 

53.30 
52.52 

APP. 30 
SEP. 27 

46.81 
49.36 

SEP. 
OCT. 

9 
6 

39.27 
37.93 

DEC. 26 54.94 APR. 2 52.18 OCT. 30 46.46 NOV. 9 37.94 
JAN. 26, 1966 54.53 MAY 1 52.19 JAN. 10, 1974 43.28 DEC. 6 37.03 
FEB. 24 54.12 JUNE 23 53.91 FEB. 21 41.94 DEC. 13 37.06 
MAR. 1 53.96 JULY 21 55.54 MAP. 8 41.60 JAN. 5, 1978 36.68 
APR. 28 53.72 SEP. 17 55.15 APR. 9 40.80 JAN. 10 36.59 
DEC. 30 55.08 OCT. 12 54.18 JUNE 24 42.50 FEB. 6 36.29 
FEB. 1, 1967 54.51 NOV. 9 53.47 SEP. 5 44.36 MAR. 8 36.12 
MAR. 7 54.26 DEC. 3 53.00 NOV. 26 38.27 MAR. 22 36.06 
MAR. 28 53.91 JAN. 21, 1971 52.04 FEB. 12, 1975 37.40 APR. 27 35.86 
APR. 30 54.04 FEB. 4 51.76 



 

 

 

--•••.-...ogLo•IMOVIMIMONITIP.A.•••••••••••+.11 
0 I Akel.V. 

,10,1LST wATCN LGVEL es.,U Ats.Vt. L 5 I,. NAP.f. b. 1 .0/11.
LOST wATLI4 L.VEL v.05 BLLOw LSU. MA.4. 1. 1,,t,. 
,4tCOHUS NVAILAOLL: 

wAiLk wAIER wATER nAIER 
()ATE LivtL JATE LEVEL UATE LEVEL DATE LEVEL 

MAN. 16. 1964 0.01 MAR. 1. 1988 9.05 MA11. 7. 1972 4.64 MAN. 8. 1 9/6 • 2.2 
MAN. 3, 1965 7.56 MAR. 3. 1969 8.42 MAN. H. 1473 P.79 144H. 7, 197! 0.2? 
MAR. 2, 196o 7.89 MAR. 9. 1970 6.9e MAR. 8, 1974 • t'.32 m,R. 8. 1978 • 6.9U 
MAN. 7, 1967 8.44 MAR. 8. 1971 5.31 MAR. 5. 1975 • (.50 

(C-L-4)34ou0-1 
LSD 4443 FT AoUVE MSL. 
HIbmEST wATER LEVEL 59.32 HELUn LSD, AMR. 13, 1977, 
LOwEST WATER LEvEL 72.94 bELUI, LSD. MAK. 8, 197i. 
NECONUS AVAILABLE: 1973-78. 

mATER *ATER WATER *ATER 
DATE LEVEL DATE LEVEL UATE LEVEL DAIL LEVEL 

MAR. 
MAN. 
MAN. 

8, 1973 
8, 197. 
5, 1975 

72.94 
66.87 
6'2.47 

lAR. 
MAR. 

8. 1976 
7, 1977 

60.31 
59.94 

ANN. 13. 1977 
JUNE 13 

59.32 
62.05 

JULY 12, 1977 
MAR. 22, 1978 

67.67 
62.98 

(C-2-5) 5ACC-3 
LSD 4214 FT ABOVE MSL. 
HIGHEST WATER LEVEL 0.19 BELOW LSD. APR. 10. 1952, 
LOWEST WATER LEVEL 4.46 BELOW LSD, CFP. 7. 1978. 
RECORDS AVAILABLE: 1940-42, 1944-53, 1955-79. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 20, 1954 0.91 MAR. 6. 1969 0.31 SEP. 6, 1974 3.61 SEP. 9, 1977 1.31 
NOV. 6 1.36 SEP. 3 1.42 MAP. 7. 1975 1.23 OrT. 4 2.71 
MAR. 5, 1965 0.88 MAR. 11. 1970 0.78 SEP. 4 4.30 NOV. R 1.34 
JULY 29 1.21 SEP. 17 1.49 MAP. 9. 1976 0.79 ()PC. 12 1.28 
OCT. 27 1.15 MAR. 10. 1971 0.51 SEP. 9 2.73 JAN. 9. 1978 1.18 
MAR. 3. 1966 0.78 SEP. 2 1.61 MAR. 9, 1977 1.13 FEB. 14 .98 
SEP. 12 1.66 MAR. 10, 1972 0.85 APR. 15 0.81 MAP. 9 .69 
MAR. 9. 1967 .90 SEP. 21 2.77 MAY 10 0.R2 APR. 12 .80 
SEP. 14 1.46 MAR. 12, 1973 0.34 JUNE 10 0.97 MAY 9 .75 
MAR. 7, 1968 0.79 SEP. 6 2.67 JULY 1? 2.42 JLJNF 9 2.27 
SEP. 25 1.31 MAR. 13, 1974 0.79 AUG. 11 3.23 SEP. 7 4.46 



 
 

 
 

LSu aelt, FT At, t.JVL L. 
ti1UHLST WATLI, LLvEL 3.77 AI1UVt LSU. V. 1,7d. 
LOWtS7 wAiEk 1.51 Ar.uvE LSU. M414. 7. 
HECUkUS AVAILABLE: 1901-td. 

uATE 

wAIER 
LEVEL DATE 

wATtR 

LEVEL DATE 
wAtEM 

LEVEL DAIL 
wATER 
LEVEL 

MAR. 
MAN. 
MAN. 
MAP. 

20. 1954 • 
5. 1905 • 
3. 196o • 
9. 1967 • 

?.4m 
2.47 
2.52 

2.50 

)AR. 7. 19bH • 
MAR. h. 1969 • 
MAN. 11. 1970 • 
AAk. lu. 1971 • 

?.h5 

2.12 
e.55 
2.7e 

HAM. 1U. 191? • 
MAN. 12. 19/3 • 
MAK. 13. 1974 • 
MAN. 1. 1975 • 

2.69 
e.95 
1.97 
1.51 

map,. 
MAN. 
muk. 

9. 1970 • 
9, 197/ • 
9, 191d • 

1.6U 
1.53 
3.77 

(C-2-5) 6U6D-7 
LSD 4219.45 FT 4d00 MSL. 
HI6mE51 wATER LEVEL 2.21 AbUVE LSD. MAN. 12. 1913. 
LUwEST wATER LtvEL 0.75 ABOVE LSD. SEN. 5. 19b1e 
RECUkUS AVAILABLE: 

•AFER wATLR NATER NATEk 
DATE LEvEL DATE LEVEL OATE LEVEL DATE LEVEL 

MAR. 17, 194 + 14148 MAk. 7. 196h + 1.61 MAN. lu, 1972 • 1.66 MAN. 9, 197b • 1.53 
MAR. 5' 19b5 • 1.4b MAN. 5. 1955 • 1.30 MAN. 12. 1973 + 2.21 MAK. 9, 197/ • 1.68 
MAN. 3. 1956 + 1.65 MAN. 11. 1970 • 1.51 MAP. 13. 1974 • 1.96 MAN. 9. 1975 + 1.61 
MA.. 9, 1967 • 1.53 MAk. lu. 1971 • 1.5i MAP- 7. 1975 + 1.43 

(C-2-5) 7HDD-1 
LSn 4230.78 FT ABOVE MSL. 
HIGHEST WATER LEVEL 4.32 ABOVE LSD. MAR. 12, 1973. 
LOWEST WATER LEVEL 0.85 ABOVE LSD. MAR. 9. 1977. 
RECORDS AVAILABLE: 1941. 1958. 1961-78. 

WATER WATER WATER *ATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 17, 1964 • 3.84 MAR. 7. 1968 + 3.95 MAR. 10. 197? • 3.90 MAR. 1.149. 1976 +MAR. 5, 1965 • 3.86 MAR. 6. 1969 • 4.24 MAR. 12, 1973 • 4.32 MAR. 9. 1977 • 0.85 
MAR. 3. 1966 • 4.11 MAR. 11. 1970 + 3.86 ""A(:?. 13. 1974 + 3.82 MAR. 9. 1978 + 1.02 
MAR. 9. 1967 3.74 MAR. 10. 1971 + 4.19 MAR. 7. 1975 3.58 



 

t_st, 
LcvEL A17UVL 

LOWLST WATLK LLVEL AHOVE: LSO. MAN. 11. l,/u. h• 1v7S. 
KtCOKUS AYAILAcLE: 1961. 197U-78. 

wAILK wATEm WATER wAIEK 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAK. 11, 1970 • t.).94 MAK. 14, 19/3 • t.72 MAR. 1975 • 5.94 MAk. 8, 1971 • 6.3 
MAR. 10, 1971 + 6.35 MAK. 12. 1974 • 6.2u MAR. 10. 1976 • 5.45 mAk. 13. 1975 • 6.1 
MAR. b, 197e + 6.6U 

(C-e-b)14uco-1 
LSD 4221 FT AnUvE 
HIGHEST WATER LEVEL e2.10 AbOVE LSU9 MAR. 20, 19s4. 
LOwEST WATER LEvEL 14.40 AHOVE LSD, OCT. 12. 19t1. 
RECORDS AVAILA0LE: 1940, 1958, 1951-b4, 197U-7o. 

AAiLR wATLR WATER RATER 
DATE LEvEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 20, 1964 • "22.10 SEP. 49 1975 • 17.60 .JUL( 1,. 1977 • 18.3 JmN. 9, 1975 • 18.3n 
MAR. 11, 1970 * 11.40 MAR. 10. 1976 • 18.9 ADO. 11 • 17.3 WAR. 12 • 18.80 
PAK. lu, 1971 • 17.70 SEP. 20 + 17.5 SEW. b • 18.5 AKK. 11 • 18.39 
MAR. 8, 1972 .4 1m.20 MAR. 8, 1977 • 15.5 OCT. 4 • 18.6 MAY 9 • 18..50 
MAR. 14, 1973 • 17.80 APR. 15 • 19.1 NOV. 8 • 18.55 JUNE 9 . 18.72 
WAR. 12, 19/4 • 10.4C MAY 11 • 18.45 DEL. 12 + 18.35 SEP. s • 19.02 
PAK. 6. 1975 • 18.30 JUNE 10 • 18.5o 

(C-2-5)17BDA-1 
LSD 4223.94 FT ABOVE MSL. 
HIGHEST WATER LEVEL 22.70 ABOVE LSD, MAR. 31, 1941, 
LOWEST WATER LEVEL 11.60 ABOVE LSD, SEP. 6. 1974. 
RECORDS AVAILABLE: 1941, 1961-78. 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 20, 1964 • 14.70 SEP. 17, 1970 • 14.10 MAP. 7, 1Q75 • 14.60 s_PlLse 179 1477 • 14.0 
MAR. 8. 1965 + 15.40 MAR. 10, 1971 • 15.60 SEP. 3 • 12.70 AUG. 16 14.3 
MAR. 3, 1966 • 15.80 SEP. 2 + 14.10 MAP. 10. 1976 + 15.1 SUP. 9 • 13.45 
MAR. 9. 1967 • 15.30 MAR. 9, 1972 • 16.00 SEP. 9 • 13.3 OCT. 4 • 13.6 
MAR. 7. 1968 + 16.90 SEP. 21 • 13.50 MAR. 9. 1977 • 15.0 NnV. 8 14.0 
SEP. 25 • 14.60 MAR. 13, 1973 • 17.20 APP. 15 + 14.82 DFC. 12 14.90 
MAR. 6, 1969 • 16.60 SEP. 6 + 13.50 MAY 10 • 15.1 JAN. 9, 1978 • 15.15 
SEP. 3 • 13.50 MAR. 13, 1974 • 15.50 JUNE 10 • 14.9 MAP. 14 • 15.90 
MAR. 11. 1970 + 15.10 SEP. 6 • 11.60 



 

 
 

Lsp 4?2,. FT Aouvt MSL. 
H1 (,HE S T wATEk LcvLL i.he AdOVt MAN. 3. 19Hb. 
LOwtST ',ATER LtvEL 0.34 AHOVt LSO, MAN. 10. 1972. 
HECOkOS AVAILABLE: 1/01-/b. 

DATE 
wAltR 
LtvEL DATE 

WAIL-' 
LEVEL DATE 

wa1LR 
LEVEL DATE 

wATER 
LEVEL 

MAR. 17. 1964 • 
MAN. D. 1967 • 
MAR. 3. 1960 • 
MAK. 9. 1907 • 

e.14 
3.2,0 
3.62 
2.71 

Mak. 1. 1908 + 
mAR. b, 105 • 
Mak. 11. 1970 • 
MAR. 10, 1971 + 

3.°U 
3.0e 
2.7u 
3.26 

MAK. lu. 1472 • 
MAN. 12. 1973 • 
MAR. 13. 1974 + 
MAR. 7. 1975 • 

0.34 
2.12 
1.46 
0.72 

MAR, 1U, 1970 • 
MAK. 9, 1971 • 
NAH. 14, 197o + 

1. 
1.86 
1.b7 

(C-2-5)14DCC-1 
LSD 4230.40 ET At-JOVE MSL. 
HIGHEsT WATER LLVEL 4.3n ABOVE LSD. APR. 
LOWEST RATER LEVEL 0.01 AbOVE LSD. MAR. 
RLCONL)S AVAILAtLE: 1959-78. 

7, 1'0609 
9 • 1977. 

DATE 
wAiER 

DATE 
wATEN 
LEVEL DATE 

WATER 
LEVEL DATE 

wATEN 
LEVEL 

MAR. 17, 1904 • 
MAN. 5, 1965 + 
MAR. 3, 196b + 
MAR. 9. 1907 • 

.43 

3.36 
3.14 
2.5U 

MAR. 7, 1968 • 
MAK. b, 1909 • 
MAN. 11, 1970 • 
MAR. 10, 1971 + 

3.14 
4.26 
2.b7 
3.06 

MAN. 9, 1972 • 
MAp. 13. 1973 • 
MAK. 13, 1974 + 
MAN. 7, 1975 • 

2.59 
3.45 
2.23 
1.86 

mak. 
MAR. 
Mak. 

9, 1976 + 

9, 1977 • 
9, 1978 • 

2.35 
0.81 
1.72 

(C-c-)19uCC-1 
LSD 424c FT AouvE l4 L. 
HIbFitST ,ATEN LLVEL C1.00 ABOVE LsU, MAN. d. 1971. 
LuwtST WATER LLVEL 0.04 AbOvt LSD. NOv. 29. 1958. 
RtCuRUS AVAILABLE: 1./37-78. 

DATE 
wAltR 
LEVEL DATE 

WATER 
LEVEL DATE 

.,A TER 

LEVEL DATE 
WATER 
LEVEL 

MAR. 18. 1904 • 
NAP. 5, 1965 • 
MAR. 3, 1960 + 
MAR. 9, 1967 • 

18.70 
1H.70 
2U.20 
18.30 

MAK. 7. 1964 • 
MAN. 0. 1969 • 
MAN. 11. 1970 + 
MAR. 11. 1971 • 

19.10 
19.40 
18.00 
18.60 

MAR. 9, 1972 • 
MAN. 13, 1973 • 
MAK. 13, 1974 • 
MAR. 7. 1975 • 

19.20 
9.00 
10.20 
17.b0 

MAR. 
MAR. 
MAR. 

9, 1976 + 
8, 1977 + 
9, 1978 • 

19.50 
21.0 
21.2 



 

     

 

LSD 4236 FT ABOVE MSL. 
HIGHEST WATER LEVEL 12.00 ABOVE LSD. APR. 20, 1961. 
LOWEST WATER LEVEL 7.65 ABOVE LSD. SEP. 7. 1978. 
RECORDS AVAILABLE: 1961-78. 

WATER WATER WATER WATER 

DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 20. 1964 • 10.50 MAR. 6. 1969 • 10.40 MAK. 13, 1974 • 10.10 MAR. 9. 1977 + 9.6 

PAR. 5. 1965 • 9.60 MAR. 11. 1970 • 10.50 MAP. 7. 1975 • 9.70 OrT. 5 • P.0 
MAR. 7. 1966 + 10.80 MAP. 11. 1971 • 10.60 SEP. 4 • 7.70 MAR. 14. 1978 + 9.7 
MAR. 9. 1967 + 10.00 MAR. 9. 1972 • 10.80 MAP. 9. 1976 • 11.1 SFP. 7 • 7.65 
PAR. 7. 1968 • 10.90 MAR. 14. 1973 • 11.50 SEP. 9 • 8.3 

(C-2-5lelL08-1 
LSD 4240 FT AnOVE msL. 
HIGHt5T wATEP LcVEL 22.00 ABOVE LSD. MAP. 14. 1973. 
LOWEST WATER LEVEL 15.50 ABOVE LSD. OCT. 12. 1402. 
KECOHUS AVAILABLE: 1962-78. 

wAlLP wATEk wATEN *ATE' 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAK. It. 19b4 • 19.6U 'OAK. 7. 1968 • 21.30 MAR. 10. 1972 • 1t.7U MAK. 10, 1910 • 20.3 
MAK. 9. 1965 • 16.30 mAk. 7. 1969 + 20.40 MAW. 14. 1973 • ?2.00 NAB. Y. 19/1 • 17.7 
MAP. 7, 1966 • 19.80 MAK. 11, 1970 + 19.40 PAR. 13. 1-)74 • 17.90 MAR. 13. 1978 • 19.6 
MAR. 9, 1967 + 17.80 MAW. 11, 1971 + 17.30 MAR. 7. 1975 • 17.40 

(c-4-5)?3cAc-1 
LSD 4245 FT ABOVE MDL. 
HIGHEST wATER LEVEL 22.50 ABOVE LSD. FEH. 27, 1,41. 
LOWEST WATER LEVEL 10.10 A8UVE LSD. SEP. 21. 1972. 
RECORDS AVAILAnLE: 1940-41, 1958, 19b1-78. 

wAftR wATER wATER WATER 
DATE LEvEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAK. 20. 1964 + 14.1u MAN. b, 1909 • 14.00 MAK. 12. 1974 • 14.70 uuLY 11. 1977 • 12.60 
.6 SEP. • Sty'. + 8 

MAK. 9. 19b5 4. 13.30 MAN. 11. 1970 • 14.10 MAR. b. 1975 • 12.70 utC. 12 12.97 
JULY 28 + 11.90 SEP. 17 • 12.00 SEP. 4 . 12.60 JAN. 9, 1978 • 13.00 
OCT. 27 11.80 MAK. 11. 1971 • 14.20 MAR. 10, 1976 • 13.5 EEB. 13.05 

11.90 3 11.60 SE. 8 11.90 NoV. 12.85 

. 
MAP. 3. 1966 • 14.10 SEW. 2 • 11.9U SEP. 20 13.35 
MAK. 8, 1967 • 13.80 mAR. 8. 1972 • 14.40 VAR. 8. 1977 : 11?3:60 t,i 1 431 13.10 
SEP. 14 11.90 SEP. 21 . 10.10 APk. 14 . 13.1 mAY 10 .. 
WAR. 6. 198d • 14.15 mAR. 13, 1973 • 14.70 MAY 11 . JuNE 9 . 123.7171 
SEP. 25 • 12.30 SEP. 6 + 1'4.10 JUNL 1U • 122.% SEP. 8 + 12.92 



 
 

 

•• 

LSn 4?67 FT AHOVF MSL. 
HIONFST WATFR LEVEL 7.50 AHOVE LSD, MAR. 8. 1976. 
LOWEST MATER LEVEL 4.46 ABOVE LSD. OCT. 10. 1962. 
RECORDS AVAILABLE: 1961-78. 

WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 27, 1954 • 4.91 MAR. 10, 197? • 5.60 JUNE 10, 1977 • 6.50 
MAR. 9, 1965 • 4.61 MAR. 9. 1973 • 5.95 JULY 11 • 6.10 
MAR. 3. 1Q66 • 5.01 MAR. 11. 1974 • 6.19 AU6. 11 • 6.0 
MAR. 9. 1967 + 4.78 MAR. 6. 1975 • 5.98 SEP. 8 • 5.0 
MAR. 6, 1968 • 4.88 MAR. 8, 1976 • OCT. + 6.2 
MAR. 6, 1969 • 4.88 MAR. 8. 1977 77:527 NOV 59 6.40 
MAR. 11. 1970 • 4.85 APR. 14 • 7.40 DEC. 12 • 660 
MAR. 10, 1971 • 5.18 MAY 10 • 6.1 

(C-2-5)25LOD-4 
LSD 4292 FT AtJUVE MSL. 
rilbHEST WATER LEvEL 24.00 A6UVE LSD, mAk. 7, 1977, 
LOWEST WATER LEVEL 9.50 A6OVE LSD. OCT. 2. 1962. 
RECUkuS AVAILABLE: 1961-76. 

.1)1E- WATER 
DATE LEVEL DATE LEVEL DATE LEvEL 

, EK "A TEN 

MAR. 19, 1964 • 10.40 MAR. 5. 1968 • 14.4U mAn. 7, 1972 • 13.00 
MAK. 9, 1965 • 11.30 MAN. 4. 1969 + 15.00 MAR. 9. 1973 + 14.10 
MAR. 4, 1966 • 12.20 mAk. 10, 1970 • 13.50 mAk. 11. 1974 + 16.30 
MAW. 9, 196/ • 13.60 MAR. 9, 1971 • 12.20 MAK. 7. 1975 + 16.40 

(C-2-5)27LCC-1 
LSD 4268.10 FT ABOVE MSL. 
HIUHEST WATER LEVEL 1.32 EstL04 LSD, APR. Do 1960, 
LOWEST WATER LcvEL 4./0 riELOw LSD. SEP. 3. 1969. 
HECU,-(US AVAILABLE: 1950-78. 

.AfER WATEk WATER 
DATE LEvEL DATE LEVEL DATE LEVEL 

MAR. 16, 1984 2.99 SEP. 24. 1988 4.00 SEN. 5, 1973 3.48 
NOV. 2 3.9d MAK. 4. 1969 3.16 Wok. 11, 1974 2.40 
WAR. 4, 1965 3.70 SEP. 3 4./0 SEP. 3.40 
JULY 28 3.24 MAK. 10, 1970 3.50 MAK. 6. 1975 2.57 
OCT. 27 3.52 SEP. 17 4.17 SEN. 4 2.41 
MAR. 2. 1986 2.23 lAR. 9, 1971 3.57 MAk. 6. 1976 1.57 
SEP. 9 4.51 SEP. 1 3.4b stP. 3.93 
MAW. 7, 1967 3.33 MAR. 8. 1972 2.56 MAN. 6, 1977 2.06 
SEP. 14 3.'43 sEP. 21 APP. 14 2.01 

DATE 

JAN. 9, 1978 + 
13 • 

MAR. 8 • 
FA::: • 
MAY 10 • 

g'F. 9 • 

DATE 

MAK. 0, 197o • 
MAR. 7, 1977 + 
M„84. 8, 1978 • 23.6 

WATER 
LEVEL 

6.8 
6.9 
7.2 
7.3 
7.39 
6.75 
5.00 

',ATER 
LEVEL 

22.6 
24.0 

DATE 

JuNE 13, 1977 
JuLY 11 
010b. 11 
StP. 8 
OCT. 
NOV. 9 
OtC. 12 
JAN. 9. 197o 
MAR. 9 

WATER 
LEVEL 

2.04 
3.54 
3.04 
4.32 

3.35 
2.11 
2.36 
2.19 
2.03 

MAR. 15, 1956 3.06 MAR. 9. 1973 1.77 MAY 1U 3.51 



 

(C-2-5),,A0C-2 
L5D 4255 FT *HOVE MSL. 
HIGHEST WATER LEVEL 18.20 ABOVE LSO. HAP. 7. 1968. 
LOWEST WATER LEVEL 3.40 ABOVE LSD. OCT. 12. 1962. 
RECORDS AVAILABLE: 1961-78. 

DATE 
WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

WATER 
LEVEL 

HAR. 20, 1964 • 
WAR. 8, 1965 • 
MAR. 3. 1966 + 
MAR. 9, 1967 • 

15.50 
13.70 
15.80 
8.70 

WAR. 7, 1968 • 
MAR. 7. 1969 • 
MAR. 11. 1970 + 
MAR. 11, 1971 • 

18.20 
13.30 
12.00 
11.40 

HAP. 10. 197? • 
HAP. 13. 1973 • 
MAP. 13. 1974 • 
MAR. 7, 1975 • 

10.00 
9.00 
7.20 
8.10 

M AP. 10, 1976 • 
MAR. 9, 1977 • 
MAR. 13. 1978 • 

10.4 
8.1 
8.0 

(C-2-5)30u60-1 
LSD 4[60.41 FT ABOVE MSL. 
HIGHEST wATEH LEVEL 9.00 A6uVE LsD, MAN. 10, 1972. 
LOWEST wATER LEVEL 3.06 ABOVE LSD, OCT. 3. 1962. 
HECOHOS AVAILaHLE: 1961-78. 

MA H. 1s. 1974. 

DATE 
wAlEH 
LEVEL DATE 

WATEP 
LEVEL DATE 

wATER 
LEVEL DATE 

wATEH 
LEVEL 

MAR. 27, 1964 • 
MAN. 4. 1965 • 
MAN. 2. 1966 • 
MAN, h. 1967 • 

o.u0 
6.55 
6.20 
4.95 

HAk. 7, 1906 
MAN. 6. 1969 
rIAR. 12, 1970 + 
"IAN. 10, 1971 + 

6.13 
6.70 
6.95 
5.56 

MAN. 10. 1972 • 
MAH. 13. 1973 • 
MAW. 13. 1974 • 
MAR. 7. 1975 + 

9.00 
5.90 
9.00 
7.50 

Make 
mL1H. 
HAP. 

9, 1976 • 
V. 197/ • 
9. 1976 • 

6.4 
6.1 

(C-2-5)30DAA-1 
LSD 4[53.54 FT At-JOVE MSL. 
HIGHEST wATER LEVEL 4.95 A6UVE LSO, .4,-4. 
LOwEST wATER LEVEL 1.9? ABOVE LSO. OCT. 
HECuPDS AVAILABLE: 1961-76. 

1"/019 

4. 1981. 

DATE 
wATEH 
LEVEL DATE 

WATER 
LEVEL DATE 

wATER 
LEVEL DATE 

wATER 
LEVEL 

MAN. 20, 1964 
MAN. b, 1965 • 
MAN. 7, 1966 + 
MAK. d. 1967 • 

3.24 
3.06 
3.40 
4.95 

MM, 7. 196h • 
mAk. 7. 1969 • 
MAN. 11. 1970 • 
MAN. 11, 1971 • 

3.01 
3.02 
3.24 
3.16 

P 9. 1972 • 
MAN. 13, 1973 • 
MA... 13. 1974 • 
MAN. 7. 1975 + 

3.35 
3.44 
3.17 
2.99 

HAP. 10, 1976 • 
mak. 9, 1971 • 
MAN. 15, 1976 • 

3.16 
3.06 
2.73 



 

 

I f 1,'+1 

1 

LuKtST 
11 c vt L 

LLvt- L 
U.90 211.11.,,4 

le.4i 4/1.A.00. LhO. JA14. 
KtLOKG', AVAILAULt: 194e, 195d-7. 

()Alt 
hAILK 
Lt vtL DA TL 

m/.TtK 
0- VLL Wilt Lt vEL UAT1 

g/ATE,4 
LEvEL 

kAK. 16, 1964 
NOV. 

9.04 
9.'11 

MAK. 
SIP. 

4, 19h9 

A 
9.39 
m.05 MAN. 

). 1974 
0. 1975 

9.3/ 
10.74 

Sr.P. 
0C1. 

Vg 
5 

19/7 le.00 
11.96 

MAK. 4, 1955 
JULY 2H 

d.O.J 
6.50 

OAK. 11. 19th 
btK. Al 

9.44 
mAK. 

J 
91 19/6 

!.1() 
9.30 

NoV. 9 
DEL. 12 

11.13 
12.40 

OCT. 27 
MAP. 2. 1966 
SEP. 12 
MAN. d. 196/ 

H.eo 
m.3,4 

11.42 
5.4/ 

MAK. 9. 1971 
StP. 1 
.11.K. H. 19/1 
SLK. 2 1 

9.10 
7.71 

.1.1/4 

sEP. 
MAP. 
APP. 
MAY 

5. 1977 
14 
10 

,).oe 
10.54 
1'/.9.J 
11.10 

9. 19/0 
/"tH. 14 
MAK. 9 

APP. 12 

11.43 
12.33 
12.13 
11.55 

SE.P. 14 9.70 MAK. 9. 1973 6.79 jUNL 1U 10.55 mAY 9 10.do 
MAP. 5. 1965 9.77 SEP. 7.4e JUL( 11 11.07 JUNt b 10.36 
SEP. 24 9.05 MAK. 1c, 1914 ALAI. 11 11.65 StP. I 10.64 

(C-2-5)31u).D-3 
LSD 4294.50 FT 400VE MSL. 
HIGt-lEsT *ATEk LEVEL U.2u bELUv. L.Sug Lo, 
LOwtS1 LEvEL 13.01 HELL/4 LSD. stt,. 9. 1977. 
NELORGS AVAIL/45LE: 195B-75. 

wA1EH AArE, KAILK sATEk 
DATE LEVEL DATE LLVLL DATE LLVLL DATE LEVEL 

MAK. 4, 1959 6.63 SLr. 5. 1974 9.D1 5LP. v. 1977 13.01 
MAN. 16. 19H4 
NOV. 2 

5.40 
5.3u 

SEP. 3 
MAK. 129 1970 

7.92 
4.94 

MAK. 
StP. 

tp. 
3 

1975 5.27 
7.52 

uLl. 
1.0V. 

5 
9 

10.55 
9.65 

MAK. 41 1/65 5.02 tt). 17 5.40 MAK. 9. 1976 3.51 UtL. 12 8.92 
JULY 25 6.60 may. 9. 1971 4.66 SLK. m 10.27 JAN. 9. 1975 8.43 
OCT. 27 5.79 SEP. 1 7.09 MAK. H. 1977 5.51 htm. 14 5.10 
"'‹. 2. 1956 4.16 5. 1972 3.63 AKII. 14 5.95 mArt. 9 7.91 
SEP. 
mAk. 8, 191 

12.69 
7.22 

Stk. 21 
44 1973 

e.lo 
4.3o 

MAY 
JUNt 10 

9.47 
p.70 

APP-(. 
mAY 

11 
9 

7.60 
7.39 

SIP. 14 9.51 SEP. 5 7.20 JULY 11 10.9d JUNE 8 8.51 
m/1.4. Sg 1960 6.4e mAk. 12. 1974 3.29 AUL,. 11 12.58 SEP. 7 12.95 
SEP. 24 10.10 



 

 
 

LS() 4.291.95 FT AMOVF MSL. 
HIGHEST WATER LEVEL ?.13 HFLOw isn. MAR. 10. 197ho 
LOWEST WATER LEVEL 9.1P BELOW LSO. SFP. 5. 1973. 
RECORDS AVAILABLE: 1961-77. 

WATER WATER WATER WAIF()
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 18, 1964 3.79 MAP. 8. 1967 4.4? SFP. 17. 1470 6.41 MAR. 1?. 1974 4.01
NOV. 2 6.16 SEP. 14 7.90 NAP. 10. 1971 3.50 SFP. 5 8.6n
MAR. 4, 1965 4.75 MAR. S. 1969 4.25 SEP. 1 R.01 MAR. 6. 1975 1.64
JULY 2P 7.70 SEP. 24 8.03 MAP. 8. 197? 3.34 SFP. 4 8.14
OCT. 27 6.42 MAP. 4. 1969 4.33 SEP. 21 6.91 HAP. 10. 1976 2.13
MAR. 2. 1966 3.14 SFP. 3 7.74 MAP. 9. 1973 3.32 SFP. A 6.66
SEP. 9 2.79 MAR. 10. 1970 3.72 SEP. 5 9.18 MAP. 8. 1977 ?.41 

https://4.291.95


 

 

 

Fi 
rilGmL,7 le.ro 
LC/REST RATER LLvt.L 4/-0‘)L 
ktCURDS AVA1LADLt: 1/(11-(0. 

I. 1... 

UATE 

wgIrq 
LtVEL DATE 

v,A1L. 

LEVEL OAT, LFVEL DATE LEVEL 

MAR. • 10.nU 

MAR. 4. 1905 • 8.40 
f0 AR. 4, 1960 • 1U.4U 
MAR. m. 1901 • 9.bU 

MAR. 5. 19b.1 • 10.2C 
MAK. ho Pit') • '1.HU 
mAm. 1U. 1/0 • 10.4U 
MAR. 1U. 1911 • 10.Du 

MAK. 

Mr“,. 

1%. 1'J72 • 
1.10 1 4 71 • 

1 )74 • 
r,. 19 1h • 

9..0 

4.JU 

t.e, 

,,k. 9, 1970 • 

ts. 19/t • 

m.,. 13. 19/6 • 

V., 

H.m 
1..) 

(C-e-5)3JuLu-1 
LSD 4310 FT 4,)..)Vt 
M1HE5T 4ATEd LtVLL 12.99 0LLOA LSD. 

L-041 14:+1Ek LEvEL e4.11 h,tLu. LSu. 
HtCOKDS AVA1L40LE: I'DO, 

14, 1 ,,-)K. 

5. 190'). 

UATF_ 
WAltK 
LEVEL DATE 

r;ATE,. 
LLvtL DATE 

wAlEq 
LEVLL DATt LEVEL 

MAR. 19, 1,/,4 
MAK. 4, 19•,5 
MAR. 4. I960 
MAK. 7. 1907 

10.90 
23.42 
22.91 
23.92 

MAk. 5, 190M 
MAk. 5. 1909 
,14K. lo' 1970 
MAr,. 9. 1911 

e4.17 
23.00 
21.u9 
eu.e, 

MA,. N. 1912 
9, 1973 

MA,. 11. 1974 
MAK. O. 1975 

1 4.39 
l'.23 
10.95 
18.01 

MuK. 
MLIK. 
riAK• 

9, 1910 
8. 197/ 
9, 1970 

tb.50 
16.04 
16.00 

(C-2-5)34AcC-1 
LSO 9210 Fl AnyVc 
k16ktT 4ATE,4 LEVEL 0.50 m0UVE LJu, Fto. 26, 1941, 
LOwEST AATE,-2 LEvEL 0.00 HELOvr LSU. SEN. Avbi. 
KECUKIJS AVAILA0LE: 1941, 1901-70. 

UATE 

.ATE,4 
LEVEL DATE 

.ATL, 
LEVEL UATE LEVEL UATL 

*ATE., 
LtVLL 

MAK. 16, 1404 
mAk. 4. 1905 
MAK. 4, 19h0 
MAR. 7, 1957 

3.3U 
3.70 
2.95 
3.48 

MAK. 5, 1900 
4. 1909 

MAR. 10. 1970 
MAR. 9. 1971 

J.au 
2.80 
2.6? 

MAN. 0. 1972 
MAK. 9. 1973 
MAK. 11. 1974 
MAR. b. 1975 

2.16 
2.15 
2.23 
1.53 

r, NR. O. 197b 
8. 19// 

MAR. 9. 1978 

0.20 
0.U0 

11,14 



  

 

 

4JUn FT aouVL 
MIT3r1T:ST wilt Vt.( 
LUWLST v1A1t1, LcvtL 
ktCLO4US AVAILAdLL: 

/`+. mr, rar I 
Li. nu ra t I Irrr L iir. !.-,t P. 

()Alt 

WAltR 
Lt vtL iiAlt LtVtl 

I` I t 

Lt VLL Tt LtvL; 

MAR. 
MAR. 
AAK. 
MAK. 
MAk. 
MPH. 
MA-l. 

16, 1984 
e, 146s 
2, 19ho 
7. 19h/ 
4, 19613 
4. 1989 
109 1970 

.11.40 
3?.04 
.31.3e 

31.9e 
si.04 
3e.e7 

MAK. 9. 1471 
AAH. h. 'Lite 

1974 
MAK. 11. 1974 
MAK. e, 1911, 
.4AH. 1. 1971 
mAY 11 

33.10 
J2.01 
A'.40 

31.1u 
3u.4/ 
3e.3s 

1J. 1977 
J.JL1 19 
A0u. 1] 
t_Po 

JCI. 
NOV. 4 
ULL. 1/ 

i1.66 JAI... 9. 1 

AJ.!14 rtH. 14 
1?. h? mAk. e 

Arm. 1? 
3i!.37 mAy 'I 

31.94 ouNt o 
31.5(3 SLID. 7 

JO.K9 
3U.nr. 
JO.bi 
J1.te 
33.34 

(L-2-5)3sL,30-1 
LSU 4306 FT AriUVt 11.,L. 
HIGhLsT wATtH LEVEL 1.45 AdUVt LSU. MAK. 9, 1910. 
LO4LST wATER LLvEL 2.6i 6ELUw LSU, MAH. 4. 19/J. 
RECT./HOS AVAILABLE: 1973-10. 

()ATE LEvLL OATL LtVcL UATL 
WATER 
LEVEL 

wAic , 

LEVLL 

MAR. 91 191.1 
MAR. 11. 1474 

?.63 
1.1i9 

MAO. 
''BAH. 

1. 1v75 • 
19th 

.11 
1.50 

0114H. 7. 1477 • 
uLC. 15 

.38 

.bb 
1970 • 1.4D 

(C-2-6)23u6C-2 
LSO 4295 FT AbUVE MDL. 
MIGHtbi WATER LtVLL 23.05 bt.1.0%v LSU. MAK. 3, 190o, 
LUwtST *ATER LcvLL 29.oU citLU4 LSO. OCT. 5. 14/7. 
NECUkUS AvAILA6LE: 1461-18. 

DATE 
AATLH 
LEvEL DATE LIVLL JAIL LEVEL UA1t 

*Alt" 
LEVLL 

MAK. 
MAK. 
VArl. 
MLR. 

mAk. 
frAK. 

17. 1404 
5. 1vhs 
3. 1966 
8, 14hi 

19hts 
S, 1984 

e4.19 
23.65 
'25.10 
?5.u1 

mitt(' 12. 1970 
MAR. 9. 1911 
MAR. 10, 197? 
MAK. 9. 1973 
MAK. 12, 14/4 
MAR. 7, 1975 

24.98 
25.01 
24.4u 
24.80 
24.2s 
24.74 

AAK. 'Yr 1976 
MAK., 0. 1977 
A1)11. 14 

MAY 10 
UCT. 5 

25.62 
>4.35 
24.60 

Nuv. 9, 1971 
ULC. lc 
JAN. 9. 1970 
MAK. 9 
Amm. 12 

28.20 
21.27 
26.1 

26.01 



 

 

 
 

 

LSO 4243./5 FT AllOW 
NIC;H,ST wATFP LEVEL 17.6) AHOVU ISD. FFR. 26. 1'441. 
LOWEST WATER LEVEL 7.40 AHOVE LSO. SEP. 9. 1976. 
RECORDS AVATLAHLF: )941. 1958-77. 

WATER wATFR WATER wATF0 

DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 20. 1964 • 14.10 MAR. 5, 1 969 • 16.40 MAP. 14. 1973 • 14.10 ""AR. 109 1076 • 12.1 

MAR. 4. 1965 • 14.80 MAR. 12. 1970 • 14.80 MAP. 13. 1074 • 171.40 SFR. 9 • 7.4 

MAR. 7. 1966 • 14.00 MAR. 9. 1971 • 14.40 7. 1975 • 11.30MAP. MAR. R. 1977 . in.() 

15.70 SEP. 3 • 8.40 OCT. 5 • 7.7 

MAP. 6, 1968 • 15.90 
MAR. P. 1967 • 15.90 MAR. 10. 1972 • 

(C-2-6)24CB4-3 
LSD 4243.15 FT ABOVE MSL. 
HIGHEST WATER LEVEL 24.30 ABOVE LSD, MAR. 13, 1974. 
LOWEST WATER LEVEL 21.70 ABOVE LSD. MAR. 9. 1977 
RECORDS AVAILABLE: 1973-78. 

WATER WATER WATER WATER 
CATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR. 14, 1973 • 23.2 MAP. 7. 1975 • 23.5 MAP. 9. 1977 • 21.7 MAR. 9. 1978 • 22.0 
MAR. 13. 1974 • 24.3 MAR. 109 1976 • 23.4 

(L-e-6)e5Ar20-1 
LSU 4252.30 FT AbOvE mSL. 
HIGHEST wATtm LEVLL 1U.UU 4H0vE LSU. FEH. 27, 1941. 
LOWEST WATER LEvEL 4.30 AbOVil LSU, SE. 9. 1971. 
ktCORDS AVAILABLt: 1/41. 1578-78. 

hAILK WATL- wAlEk 
OAT E LEvtL uATE LEVEL U T E_ LEVEL OAlt LEVEL 

PAR. 19, 1964 • 6.30 MAK. 10. 1912 • 7.71 MAY lu. 1977 • 6.0 DLC. 12, 1971 • 5.5. 
MAN. 4, 1955 • 6.80 MAW. li. 1973 • 7.74 JUNE 10 + 5.92 JAN. 9. 1916 • b./o
MAR. 3. 1966 • 1.50 MAK. 13. 1914 • 7.91 JULY 11 • 4.95 Etd. 14 • 6.10 
MAW. 8, 1961 • 6.72 mAk. 1. 1975 • 7.03 ALA). 11 • 4.43 ,i4K. 9 • 6.4u 
MAW. 6, 196t • 7.07 MAk. 9, 1976 . 7.7 6tH. 9 . 4.3;) AHK. le • b.30 
MAP. n, lyFol • 7.44 MAR. 9. 1977 • 6.61 uCl. S • 4.37 mAY 9 • 6.20 
MAR. 129 197u • 7.32 AKK. 14 • 6.25 IUV. 9 4 4.97 JUNE. 9 • b.eb 
WAR. 9. 1971 • 7.32 

(C-2-6)36U0C-1 
LSD 43/3.10 FT ABOVE MSL. 
HIGHEST WATER LEVEL 65.57 BELOW LSD, JUNE 10. 1914. J,,NE 151 177,.. 
LOWEST WATER LtvEL 96.60 BELow LSU, SEH. 5. 1911. 
HECOHLS AVAILABLE: 1'/37, 1940-78. 
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15 91. /. 1.u, /4 • v it AU.4, ,4.,, 

co 91.74 9U.mm 91.1e- -44./4 'I'..., 9M./y 9/.c3 4 , • 4 / 

l5 91.w, 90.11 91.1/ 9/.0m /t1.61 'D.I / 44.4/ 

EUm 91.64 ii.1A 41).6.4 '016 i7 `i'D • 4 ( 11011 97.441 401.14 44.1. 

1 , 0 ." 

5 94.16 9_5.60 9/.9m 9/.74 9?.?', Yi.bUiVI.'" 
1U 94.U9 9J.51 9?.C7 9(. 7J 9/.U,. '.0e .t.,.. Yt-1.114 97.50i 
In 93.9M 9J.40 9e.b6 9e.'01 ve'.o4 '1,-.16 44. 1'1 q7.010-
10 93.90 ./..1.41 9?.75 ,-,(3.4i ,41. ,,, '-,,U ,41.10F 
L5 93.dU 9..5.39 9i.79 ve..in 91.,,t, 9c.4u >:7. SO J 7.411E '.91.1Jt 
Lom 43.73 9.7.30 91.79 9/.A4 91•9.1 -,e.-,I, 77 ,47. 7o, /1.u,n 

(C-3-4) BAAA-1 
LSD 4550 FT ABCVE MSL. 
HIGHEST WATFP LEVEL 164.09 BELOW LSD. MAR. 31. 1477 
LOWEST WATER LEVEL 169.08 BELOW LSD. OCT. 7. 1977 
RECORDS AVAILABLE: 1977-78. 

WATEP WATER WATER w4Trz, 
CATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAP. 31, 1977 164.09 ARR. 4, 1977 164.17 OCT. 7. 1977 169.08 MAR. 7. 1978 166.97 



 

 

  

(C-3-4) .4AAA-1 
LS() 4696 FT AO0V. MSL. 
HiGHEST WATER LEVEL 21?.50 BELOW LSO. APP. 15. 1977. 
LOWEST WATER LEVEL ???.01 HFLOW Lsn. SFP. IS. I97R. 
RECORDS AVAILABLE: 1977-.7$4. 

1977 

DAY JAN. FEB. MAR. APP. MAY JUNE JULY AUG. SEPT. OCT. NOV. DFC. 

5 212.72 ?13.37 214.45 215.61 216.48 217.78 217.77 217.86E 217.1S 
10 212.71 213.79 214.50 215.94 216.71 218.01 217.87E 217.74 217.10 
15 212.50 ?14.04 214.65F 216.23 216.94 217.97 217.98E 217.5BF 
?0 212.51 214.24 214.80E 216.43 ?17.25 217.99 717.98F 217.4? ?I7.04 
25 212.69 214.22 214.96 216.52 217.45 217.93 217.97E 217.30 216.8A 
EOM 212.53 213.01 214.36 215.26 ?16.50 217.57 217.89 217.97E 217.25E 216.86 

1 "R 

5 216.73 216.45 216.22 216.08 216.06 217.12 ?19.36 220.80 221.71 221.60 221.33E 220.51 
10 216.68 216.32 216.26 216.02E 216.06 217.50E 219.67 221.02 221.86 221.67 221.25 220.55 
15 216.53 216.37 216.36 215.96 216.06 217.89 219.94 221.25 222.01 221.67 221.17 ?20.43 
20 216.63 216.45 ?16.23 215.88 216.3? 218.24 220.18 221.44 221.94 221.59F 220.96 220.37 
25 216.58 216.34 216024 215.90 216.51 218.60 220.38 221.54 221.71 ?21.50F 220.7k 220.27 
EOM 216.49 216.25 216.08 215.99 216.84 218.98 220.63 221.64 221.58 221.42E 220.69 220.13 

(C-3-4)13488-1 
LSD 4990 FT ABOVE MSL. 
HIGHEST WATER LEVEL 576.44 BELOW LSD. APR. 13, 1977. 
LOWEST WATER LEVEL 585.10 BELOW LSD. MAR. ?1. 1978. 
RECORDS AVAILABLE: 1977-78. 

WATER WATER WATER wATED 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

APR. 13, 1977 576.44 AUG. 12. 1977 580.40 DEC. 14. 1977 583.41 MAP. 21, 1978 585.10 
MAY 11 576.60 SEP. 13 581.40 JAN. 10. 1978 583.86 APR. 13 584.60 
JUNE 13 577.07 OCT. 7 582.31 FEB* 13 584.96 MAY 11 584.85 
JULY 12 578.46 NOV. 10 583.09 



 

 

I,” • 
t,t/v. JU HG 

LUMLST WAIL, LL. LL ,4u.vu RtL,. el• 1 i /c). 
Rhcm/uS AVAiLudLt.: 

vialtH AAIL.< 
()Alt LEVE.1. i) lEvtl 

JUNE_ 22, 197/ 534.01 OC1. 1, 1977 ,-, sl.?9 Ftr,. 1 i. 1978 
JULY le 534.39 1JUV. lo 5.1 /.91 MAw. 21 
A'J(,. le 535.4h otC. i 4 11.31.-P) APP.,. If" 
SEP. 13 536.46 JAN. 10. 1978 113n•O/ 

(C-3-4)108AA-1 
LSU 474e FT AnuVt msL. 
H1GHtsT LtvEL 35(.10 ntlUm Lso. 13, 19//. 
LowtST waTEk LLvtL .5,35.22 HELuw LSJ. SEr. h. 11/h. 
RECUPLS AVAlLA8LE: 1/77-/c. 

wAIrR 
DATE LEvtL JA Tr LtVLL T 

'14.o PH. 1471 356.e9 JULY 12, 1977 ucC. 13. 1977 
APR. 13 isi.10 AL.,. le FEn. 13, 1978 
,, AY 11 357.63 SEP. 13 omR. IA 
JUNt 13 356.56 OCT. 7 

(C-3-4)1(8LC-1 
LSO 4691 FT AnuVt MDL. 
HluPtsT AATE LtVLL J15.01 titLUw Lsu, e0, 1977. 
LOwtST WATER LtvEL J23.5.5 6tL0a LSD. s0'. h. 1910. 
RLCUROS AVAIL40LL: 1977-/0. 

wAft,q 
L)..TE LEvtL uATL LtVLL 

APR. 20, 197/ 315.6/ Aub. 12, 1917 320.0h UtC. 13. 1477 
MAY 11 310.5e SEP. 9 320.3h JAN. 10. 1v78 
JUNE 13 311.21 OCT. 1 320.75 FEri. 13 
JULY 12 316.36 NOV. lu 320.73 MAk. 21 

(C-3-4)2hucU-1 
LSU 5409 FT 40uVE r-;JL. 
HIGHEST AATER LLVEL 406.79 oLLUw LSU, JAN. 1U. 1976, 
LOwtST wATtq LtVLL 49t.Ub OtEUA LSO. Alio. 12. 1/77. 

RECUHUS AVA1LA8LE: 1977-7b. 

0.A1ER ;A TE x( 

DATE LEvtL JATE LEVEL UATE 

NuV. lo. 1977APq. 7, 1977 489.03 1?. 1977 445.05 
489.01 DEC. 134B8.93 SEP. 
469.17 

JUNE 13 
JULY 12 486.91 OCT. 1 

1, 156.7,' 
5io.71 
hAN.1 

wAfEk 
LEvEL 

361.77 
3,)1.20 
3h0.93 

wAIER 
LEVEL 

wt, TER 
LEVEL 

489.12 
4 ,19.05 

MAY 11. 19/H 
JuNE 6 
5r_Po b 

UATt 

uPP-1. 13, 19/0 
mAY 11 
snP. 

VA i E 

ARR. 13. 1/7o 
IlAY 10 
JUNE 8 
sEP. 

DATE 

JAN. 10. 1978 
FEH. 13 

wAlr. 

Lf- VLL 

'1AH.64 
539.1/ 
540.9(, 

WATER 
LEVEL 

3o1.1 
Jb(J.V 
355.e2 

nAiLK 
LEvtL 

310.40 
318.50 
319.55 
323.03 

0;ATER 
LEVEL 

4613.79 
499.03 



4n57 VT AtIUVE mNIL. 
HIGHEST WATEQ LEVEL 379.75 RELOW Lsn • APP. ?4 • 1977 
LOWEST WATER LEVEL 387.54 BELOW LSO. MAR. 12. 197n 
RECORDS AVAILABLE: 1970. 1973. 1977-76. 

DATE 
WATER 
LEVEL DATE 

WATER 

LEVEL DATE 

WATFP 

LEVEL DATE 

WATFo 

LEVEL 

MAR. 12. 1970 387.54 MAR. 25, 1973 382.85 APR. 24. 1977 379.75 MAR. 1. 1978 382.12 

(c-J-4):idoLc-1 
Lsn 49/7 FT A0,0,0". NJL. 
H16rEST *ATEr LtvEL 494.50 nELU., Lsu, raK. e4, 19/7. 
LOwtST NATEk LEvEL 516.u/ '71t-LOA LSD). Srr. 13. 1911. 
RECORDS AVAILABLE: 19/1-7c. 

DATE 
*Airr 
LEVEL VAIL LEVEL U A L Uµ IL 

wATt 
LtvEL 

?4, 1977 
APH. 21 
MAY 10 
JUNE 10 

494.50 
494. 7: 
494.9U 
501.40 

J.JLY le, 1977 
AJ(.. ie 
SEP. 13 

OCI . 7. 1977 
NOV. 10 
JLC. 13 

51L).03 

4,4/.50 

JAN. 10, 19/c 
Fcn. 13 
rAk. 14 

496.9r7 
497.4p 
49/.66 

(C-3-5) IULA-1 
LSU 4394 FT AoL.VE h.aL. 
H16mEST wATER LEVEL 4/.5J nELU. L')1_,, Arr. le. 1,1G. 
LUAEST WATER LcvEL bo.e ntLue, LS'). SEr. 7, 19(0. 
RECO,<GS AVAILpLE: 1/77-76. 

UHT L 
wAIER 

LEVEL DATE 

WA TER 
LEVEL ut,1 

441 Lk 

LEVEL uA 1 c_ 
AATE-

LEVEL 

JU ,̂F. 2d, 197/ 
AUG. 11 
SEP. 13 
OCT. 

b?.61 
66.11 
59.30 

OCT. ?PI, 1977 
Nov. 9 
JET. 12 

5)1.84 
53.26 
51.66 

JAN. 9. 197H 
MAK. ?1 
APH. 12 

1,1).29 
44.50 

9, 19 (6 
JUNE b 
SEP. 7 bb.22 



 
 

 

0.0 
vor.1 r•r a.. I 1 . 

oor%It r4 I L-4t.L el.tu 
KrCuruS AVAIL/A:LL: 1940-4("o )944-48. 

•,-. 

DATE 

mAlrH 
Lt vtL vAlh LtvtL UAT 

I , 

ItvEL TE- LOVLL 

'441,. 18. 19,-4 
MAro. 4. 1988 
MAK. 2. 1966 

MA.-t. do 1481 
MAN. `_-,• 1980 
MAN. 5, 1489 

10.73 
19.39 
17.90 
14.04 
10.8.1 
1-1.1 

mAr. 1?. 19t1, 

m110,. 10, 1971 
I•iAN. 0. 1)/;* 
IAN. 9, 19(1 

1e. 1,)/4 

11.10 
1/.')7 

18.2 

MAN. 
hut.. 
mA9. 
Awroo 
Nit. 

90 
ho 

14 

19/b 
197t, 
1977 

jr.r,0 

16.70 
1 4.97 

U,C. le. 19,t 
J404. 9. 19/0 
m,-‹. 9 
AP-'?4. 1? 

19.41, 
19.1, 
18.71 
1/.89 

(C-3-5) /u' 0-1 
LSO 4433 FT AouVt m6L. 
KIbrt_ST oATEr Lr.VtL ocLUft L5u, mAr. Vet 1914, 
LuwtST wAIEr LEvEL 14do8U rELu..1 LS'). OCT. 15. 1,61. 
RECOruS AvAILA0LE: 1960-7e. 

DATE 
wAIEH 

LtyrL LATE 
AA1Lrl 

LEVEL uATt 
"/AlET-4 
LFVEL DATE 

wATEN 
Lt- vEL 

MAK. 18, 1984 

MAN. 9. 1965 
MAK. 2, 196o 
MAK. H, 196/ 
mAK. 5. 1965 

143.25 
143.50 
140.00 
1 ,44 • Ou 

142.() 

PAk. lb. 1968 
MAK. 5t 1989 
MA8. 129 19/0 
m.A,,„ 9, 1971 

141.68 
141.71 
140.31 
1.39.96 

PAH. r. 197P 
MAK. 9. 1973 
MAN. ie. 1974 
MAtOo 0. 1/78 

1:01.03 
139.14 
136.57 
144.51 

',44. 9. 19(u 
mo.t. 8. 1977 

'IAN. 9. 1910 
uNN. 11 

137.ui 
1.39.de 
143.13 
142.79 

(C-3-5) 7ULC-1 
LSI) 450b FT AnUVE 
KluritT mATEK Lt.vEL 202.90 OLLuoi LSU. mAK. 2u. 19b. 
LOWEST WATEN LEvEL 226.9u dELuw LSO, OCT. bo 1977. 
RtCUPUS AVAlLA0LE: 19.58-78. 

041E 
NA Tt K 

LLvEL uA 1 t 
4ATtH 
LEVEL DATE 

wATEP 
LEVEL uATt 

wATEr 

LEVEL 

MAK. 1ki, 1974 
NOV. 
MAK. 9, 1905 
OCT. 27 
MAK. 29 1966 
SEP. 12 

212.00 
21.5.00 
el u.57 
210.m? 
209.20 
215.06 

MAK . 
5EP. 
MAK. 
mAk. 
qAk. 

04 1967 
14 
5. 1966 
b. 1989 

12. 1970 
17 

21?.13 
219.92 
211.4e 
211.54 
210.61 
215.83 

MAN. 
PAH. 
MAK. 
MAK. 
MAK. 
MAK. 

9, 1971 
8. 1472 
9, 1973 
1e, 1974 
0. 1975 
9. 1978 

?10.7u 
20.1.85 
209.70 
207.71 
204.79 
207.95 

MAN. 
OCT. 
i4AK. 
A,K. 

8, 19(6 
8. 197/ 

6 
9, 1978 

11 

A 
209./0 

226.90 
214.76 
212.05 

A = WELL BEING PUMPED 



 

  
 

 

(C-3-5,P,L0AM-1 
L 517 4553 FT AHUVE MSL. 
HIC;HFST WA7FP LEVEL 239.60 BELOW LSU. MAY 3. 197m 
LOWEST WATER LEVEL 241.D3 RELOW LSD. SEP. ?1. 197P. 
RECORDS AVAILAtILF: 1978-78. 

DATE 
WATER 
LFVEL DATE 

WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

wATF-, 
LEVEL 

MAR. 10, 1978 
PAR. 30 

240.05 
219.90 

RAY 3. 1978 239.60 JUNE- 2. 197P 240.19 STP. 21. I97H 741.5 

(C-3-6) 1HDR-1 
Lsn 4454 FT ABOVE MSL. 
HIGHEST WATER LEVEL 157.60 BELOW LSD, MAR. 4. 1958. 
LOWEST WATEP LEVEL 172.79 RELOW LSD. OCT. 18. 1961. 
RECORDS AVAILABLE: 1958-78. 

DATE 
WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

WATER 
LEVEL DATE 

MATEL) 
LEVEL 

PAR. 
MAR. 
VAR. 
RAP. 

16 ► 1 964 
9. 1965 
2. 1966 
9, 1967 

164.56 
166.55 
161.91 
165.83 

MAR. 6. 1968 
MAR. 5. 1969 
MAR. 12, 1970 
RAR. 9. 1971 

164.75 
164.56 
163.32 
162.69 

MAP. 
MAP. 

MAP. 
MAP. 

8. 197? 
9. 1973 
12. 1974 
6. 1975 

160.97 
167.03 
161.44 
168.01 

mAP. 10, 1976 

Mt.R. 8. 1977 
MAR. 5. 1978 

161.0? 
1 84.11 
166.0A, 



Table 7.--Chemical analyses of water from selected wells, springs, streams, mines, and tunnels, 1966-78 

Location: See text for description of numbering system and figure 3. 
Site: GW, well; SP, spring; SS, mine or tunnel discharge; SW, stream. 
Date of sample: Year-month-day. 
Specific conductance: Micromhos per centimeter at 25°C. 



 

SILICA, MANGA- mAGNE-
DIS- I'-ON. NESE. CALCIUM SIUm. SODIUM. 

DATE DEPTH SOLVED nTs- DIS- Ns- DT(,- DIS-
OF OF TEMPER- (MG/L SOLVED SOLVED SOLVED SOLVFn soLvEn 

LOCATION 
SITE SAMPLE WELL 

(FT) 
ATUPF 

(DEG C) 
AS 

SIP?) 
(uG/L 
AS FE) 

(UG/L 
AS Mk) 

(MG/L 
AS CA) 

(mG/L 
AS MG) 

(MG/1 
AS NA) 

(C- 1- 4)26DDD- 1 
(C- 1- 5)31008- 1 
(C- 1- 5)3308C- 1 
(C- 1- 6)2200C- 1 
(C- 1- 6)27AAD- 1 

GW 
GW 
GW 
GW 
GW 

78-06-?3 
77-09-08 
77-09-08 
78-06-22 
77-09-08 

227 
9.0 
9.0 

630 
9.0 

?3.0 
21.0 

20.9 

11 

49 

--

-
--
--

99 
--

3400 

57 

--
220 

--

570 

1300 

(C- 1- 6)29000- 1 
(C- 2- 4) ?ABA- 1 
(C- 2- 4) 2RAA- 3 
(C- 2- 4) 3CBC- 1 
(C- ?- 4) RABD- 1 

Gw 
GW 
Ow 
GW 
GW 

77-09-19 
70-06-13 
78-05-31 
77-09-08 
77-09-08 

0.0 
232 
451 
9.0 
9.0 

10.0 
16.5 
17.0 
20.0 
14.5 

lh 
--
-
-

-

--

_-
--

--
21 

--
4.1 340 

(C- 2- 4) RCDC- 1 

(C- 2- 4) PCDC- ? 
(C- 2- 4)108CA-91 

GW 
GW 
Gw 
GW 
SP 

76-09-08 
77-07-11 
78-06-14 
77-09-08 
78-06-28 

--
345 
9.0 
--

14.5 
14.5 
14.0 
17.0 
16.5 

50 

15 

--
-

--

_-
--

46 
--

86 

__ 

4? 
--

36 

180 

530 

(C- 2- 4)19CAC-S1 
(C- ?- 4)17DA0- 1 

SP 
GW 
GW 
GW 
GW 

78-06-27 
76-09-08 
77-06-10 
77-07-11 
78-05-11 

--
--

17.0 
17.0 
15.0 
15.5 
16.9 

18 

--

_-

110 50 320 

(C- 2- 41170CD- 1 

(C- 2- 4)IQRDD- 1 

OW 
GW 
GM 
GW 
GW 

78-05-08 
78-06-19 
76-09-08 
78-05-11 
78-06-19 

--

--
450 

14.5 
14.5 
13.0 
13.0 
13.0 

--
48 
--

50 

-
- --

_-

46 

43 

26 

?9 

?00 

140 

(C- 2- 4)1D88- 1 
(C- ?- 4)20AAD- 1 
(C- 2- 4)?OCDD- 1 
(C- 2- 4)20D0C- 1 
(C- ?- 4)21BD0- 1 

GW 
GW 
GW 
r3W 
GW 

77-10-14 
78-07-27 
77-09-0? 
78-05-04 
77-09-02 

9.0 
691 

9.0 
200 
17 

--
17.0 
16.5 
12.0 
13.0 

18 
-
-

--
41 
--

23 
--

230 

(C- 2- 4)??AOA- 1 
(C- ?- 4)??CCA- 3 

(C- 2- 4)22CC8- 4 

OW 
GW 
(3W 
GW 
(3W 

78-06-13 
77-05-04 
78-06-13 
66-06-27 
69-09-03 

262 
--

320 
96 
--

17.0 
19.9 
12.n 

2? 

16 

-
--
--
--
-

76 
--

68 
--

35 

12 

58 
--

42 
--

Ow 
GW 

(3 W 
GW 
GW 

70-07-12 
72-07-18 
71-07-03 
79-06-24 
76-06-11 

_ - 13.0 
13.0 
13.0 
13.0 
13.0 

?2 
21 
20 
19 20 0 

200 
170 
170 
170 

83 
79 
73 
74 

2'0 
230 
230 
220 
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SPE'. 
HARD- SODIUM CIFIC 

HARD- NESS♦ AD- CON-

DATE NESS NONCAR- SORP- DUCT-

oF (MG/L RONATE TION ANCE PH 

LOCATION SAMPLE AS (MG/L SODIUM PATIO (MICRO-
CAC01) CACO3) PERCENT MHOS) (UNTTS) 

-(C- 1- 4)26000- 1 78-06-23 490 270 71 11 3290 
90000(C- 1- 5)31DCR- 1 77-09-08 
96000(C- 1- 5)33DRC- 1 77-09-08 
39000(C- 1- 6)22DOC- 1 78-06-22 9400 9100 21 5.8 
57000(C- 1- 6)?7AAD- 1 77-09-OR 

-- 99000(C- 1- 6129ODO- 1 77-09-19 --
90 1490(C- 2- 4) ?ARA- 1 78-06-13 74 0 17 

(C- 2- 4) ?RAA- 3 78-09-31 -- ??00 
17500(C- 2- 4) 3CPC- 1 77-09-08 

(C- 2- 4) RABD- 1 77-09-08 44000 

-- 1350(C- 2- 4) RCnC- 1 76-09-OR 
77-07-11 -- 1300 

78-06-14 290 130 5 7 4.6 1225 
-- 1000(C- 2- 4) RCDC- ? 77-09-OR --

7R 3500(C- 2- 4)108CA-51 78-06-28 360 130 1? 

6.4 2275(C- 2- 4)15CAC-S1 78-06-27 480 280 58 

(C- 2- 4117DAD- 1 76-09-OR 1210 

77-06-10 1020 

77-07-11 960 

78-05-11 1160 

1?00(C- 2- 4)17DCD- 1 78-09-08 
78-06-19 220 17 6R 5.8 1160 

(C- 2- 4)19RDD- 76-09-OR 1090 

78-05-11 -- 1000 

78-06-19 210 46 57 4.0 975 

(C- 2- 4)19088- 1 77-10-14 -- 1600 

(C- 2- 6)?OAAD- 1 78-07-27 200 0 71 7.1 1220 

(C- 2- 4)20CDD- 1 77-09-02 7000 
890(C- 2- 4)2000C- 1 78-05-04 

(C- 2- 4)21800- 1 77-09-02 2290 

1 .4 790(C- 2- 4)?2ADA- 1 78-06-13 330 96 27 
660(C- 2- 4)22CCA- 3 77-05-04 -- --

78-06-13 300 64 21 1.1 660 --

(C- 2- 4)22CC8- 4 66-06-27 -- -- 1730 7.8 

69-09-03 568 316 1700 7.9 

-- -- 2840 --

7?-07-18 840 600 40 3.9 
70-07-12 -- --

2610 7.? 

73-07-03 750 500 3.740 7400 7.4 

75-06-?4 730 470 40 3.7 2?00 --

76-06-11 730 470 39 3.5 ?100 7.4 



SILICA. MANGA- mAGNE-
DIS- IDON. NESE. CALCIUM SIOm. SODIUM. 

DATE DEPTH SOLVED DIS- DIS- nIS- DTS- 015-
OF OF TEMPER- (mo/L SOLVED SOLVED SOLVED SOLVED SOLVED 

LOCAT ION SITE SAMPLE WELL ATUOF AS (UG/L (UG/L (MG/L (mn/L (MG/L 
lFT) MFG C) SI02) AS FE) AS MN) AS CA) AS MG) AS NA) 

(C- 2- 4)?38C8- 1 GW 78-06-15 225 20 -- 89 36 62 
(C- 2- 4)230:38- 1 OW 78-06-21 241 17 -- 66 33 SO 
(C- ?- 4)268C8- 1 ow 78-06-13 161 16.5 23 -- 120 C4 R9 
(C- ?- 4)?ACCC- I Gw 77-05-04 243 16.5 -- -- -- __ 
(C- 2- 4)?6CDC- 1 GW 78-06-27 340 17 -- 65 27 40 

(C- 2- 4)26DDO-S1 SP 78-06-27 -- 16.0 10 71 26 30 
(C- 2- 4)2788A- 1 Gw 77-05-03 105 13.5 -
(C- 2- 4)27HDC- 1 GW 77-07-08 475 16.0 

Gw 78-06-27 -- 15.0 16 68 31 42 
GW 78-07-14 15.0 -

Gw 78-07-27 15.5 
(C- 2- 4)27cCA- Gw 77-05-03 140 13.5 
(C- 2- 4)27CCA- 2 Gw 77-05-03 145 14.5 
(C- 2- 4)27CDC- I Gw 77-04-28 14.5 

Gw 77-08-03 14.0 

GW 78-06-13 220 13.5 16 110 45 130 
Gw 78-07-06 14.0 

(C- 2- 4)?7DDD- 1 GW 78-06-21 270 21 88 4? 78 
(C- 2- 4)?8AA8- 1 GW 77-05-04 173 14.0 
(C- 2- 4)?8AAC- 1 Gw 77-05-03 13.5 

GW 77-07-01 14.5 
OW 70-06-13 19? 12.9 13 68 24 49 
Gw 78-07-13 14.5 

(C- 2- 4)?9ACO- Gw 76-09-07 13.5 
Gw 77-05-03 - - 11.9 

GW 70-07-25 190 13.5 13 66 25 50 
(C- 2- 4)288AD- 1 Gw 77-09-02 5.0 17.0 
(C- 2- 4)288DC- 1 Gw 76-09-07 368 14.5 
(C- 4)?88D0- ? Gw 77-05-03 14.0 

GW 78-05-04 13.n 

Gw 78-06-19 13.0 11 60 19 58 
(C- 2- 41?8C8C- I Gw' 77-07-01 16.0 

nw 78-07-14 421 14.5 
(C- 2- 4)78C80- 2 Gw 77-07-01 15.5 

GW 78-07-06 503 19.0 _ -

(C- ?- 4)P8CDO- I ow 77-06-30 191 15.5 
(C- 2- 4)28DA8- 1 Gw 77-07-15 -- 14.5 

GW 78-07-14 178 14.5 
" (C- 2- 4)?808A- 3 78-06-01 165 11.0 

(C- 2- 4)2QADC- 1 GW 7-09-07 150 11.5 



 

 

SOLIDS. 
POTAS— CHLO— FLUO— SUM OF 
sIum. RICAR— ALKA— SU1FATF RIDE. RIDE, RORON. CONsTT— 

DATE DIS— RONATF CAP— LINITY OTS— DIS— DIS— DIS- TUENTS. 
OF SOLVED (MG/L RONATF (146/L SOLVED SOLVED SOLVED SOLVED DIS— 

LOCATION SAMPLE (MG/L AS (mG/L AS (mG/L (MS/L (MG/L (UG/L SOLVE() 
AS K) HCO3) AS CO3) CAC031 AS S041 AS CL) AS F) AS R1 (M(,/) ) 

(C— ?— 4)21RCR— 1 78-06-15 3.5 240 200 43 150 .1 90 5?? 
(C— 2— 4)23C88— 1 78-06-21 3.0 290 -- 240 44 91 .1 4n 447 
(C— 2— 4)268C8— 1 78-06-13 4.4 310 250 ?10 170 .1 8n 821 
(C— ?— 4)26CCC— 1 77-05-04 -- -- -- -- -- --
(C— 2— 4)26CDC— 1 78-06-27 2.4 300 250 35 55 .1 4n 389 

(C— 2— 4)26DDD—S1 78-06-27 2.4 210 170 30 41 .1 10 314 
(C— 2— 4)?7BBA— 1 77-05-03 _-
(C— 2— 4)278DC— 1 77-07-08 --

78-06-27 1.9 260 210 47 68 .1 40 40? 
78-07-14 --

78-07-27 
(C— ?— 4)?7CCA— 1 77-09-03 --
(C— 2— 4)?7CCA— ? 77-05-03 --
(C— 2— 4)27CDC— 1 77-04-28 --

77-08-03 -- _— — _-

78-06-13 2.7 300 250 150 ??0 .1 9n 8?? 
78-07-06 -- -- -- --

(C— 2— 4)27000— 1 78-06-21 2.8 270 220 86 170 .1 7n 621 
(C— 2— 4)28AA8— 1 77-05-04 
(C— ?— 4)?RAAC— 1 77-05-03 

77-07-01 -- --
78-06-13 1.7 ?4,0 210 69 54 .1 40 407 
78-07-13 -- --

(C— 2— 4)?PACD— 76-09-07 
77-05-03 

78-07-25 1.8 ?,-,0 210 79 54 .1 4n 41? 
(C— ?— 4)298A0— 1 77-09-02 --
(C— 2— 4)28BDC— 1 76-09-07 
(C— ?— 4)28800— 2 77-09-03 

78-05-04 

78-06-19 1.8 230 190 75 61 .1 4n 399 
(C— 2— 4)2PCBC— 1 77-07-01 --

78-07-14 
(C— ?— 4)28CEID— ? 77-07-01 

78-07-06 

(C— 2— 4)28CDD— 1 77-06-30 --
(C— ?— 4)28DA8— 1 77-07-15 --

78-07-14 
(C— 2— 4)?ADBA— 3 78-06-01 --
(C— 2— 4)?9ADC— 1 76-09-07 



-- 

SPF-
HARD- SODIUM CIFIC 

HARD- NESS• Al)- CON-
DATE NESS NONCAR- SORP- DUCT-
OF (mG/I. RONATE TION ANCE PH 

LOCATION SAMPLE AS (MG/L SODIUM PATIO (MICRO— 

CACO3) CACO3) PERCFNT MHOS) (UNITS) 

(C- 2- 4)238CR- 1 78-06-15 370 170 26 1.4 860 
(C- 2- 4)23C88- 1 78-06-21 300 63 26 1.3 750 

(C- 2- 4)268CR- 1 78-06-13 520 ?70 27 1.7 1290 
(C- 2- 4)26CCC- 1 77-05-04 -- -- -- 900 
(C- 2- 4)26CDC- 1 78-06-?7 270 27 24 1.1 650 

(C- 2- 4)?60DO-S1 78-06-27 280 110 19 .8 600 
(C- 2- 4)?7RHA- 1 77-05-03 1900 

(C- 2- 4)27BDC- 1 77-07-08 690 
78-06-27 300 84 ?3 1.1 700 
78-07-14 650 

650 

(C- 2- 4)27CCA- 1 77-05-03 880 

(C- 2- 4)27CCA- ? 77-05-03 1300 
(C- 2- 4)27CDC- 1 77-04-28 1120 

77-08-03 

78-07-27 

1175 

3R 2.6 1340 
78-07-06 
78-06-13 450 ?10 

1150 

(C- 2- 4)27DDD- 1 78-06-21 390 170 30 1.7 1000 

(C- 2- 4)28AAH- I 77-05-04 820 
-- 880(C- 2- 4)28AAC- 1 77-05-03 

1000 
78-06-13 270 55 28 1.3 680 
78-07-13 

77-07-01 

925 
(C- 2- 4)28ACD- 3 76-09-07 650 

77-05-03 650 

78-07-25 270 63 29 1.3 680 
(C- 2- 4)28RAD- 1 77-09-0? -- 890 

890(C- 2- 4)28HDC- 1 76-09-07 
(C- 2- 4)28800- 2 77-05-03 640 

78-05-04 0,n 

23n 3Q 35 1.7 700 8.078-06-19 
1400 --(C- 2- 4)28CBC- 1 77-07-01 --

78-07-14 1200 

(C- 2- 4)?PCRD- 2 77-07-01 -- 1025 
78-07-06 1000 

(C- 2- 4)28CDD- 1 77-06-30 -- 810 

(C- 2- 4)?RDAB- 1 77-07-15 -- -- 725 
78-07-14 - 710 

750(C- 2- 4)28DRA- 3 78-06-01 -
(C- 2- 4)?9ADC- 1 76-09-07 -- 1180 



LOCATION SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 
WELL 
(FT) 

TFmPFP-
ATUPE 
MFG C) 

SILICA. 
nis-
SOLVED 
(mn/L 
AS 

51021 

I9ON. 
DIs-

SOLVED 
(1)G/L 
AS FE) 

MANGA-
NESE. 
DIS-

SOLVED 
(UG/L 
AS MN) 

CALCII)M 
nIs-
SOLVED 
(MG/L 
AS CA) 

MAGNE-
cium. 
Dis-

SOLVED 
(MG/L 
AS MG) 

SODIUM. 
DIS-

SOLVED 
(MG/L 
AS NA) 

(C- 2- 4)?QADC- 1 

(C- 2- 4)298CC- 1 

GW 

GW 
GW 
GW 
Gw 

77-08-01 
70-05-04 
78-06-20 
76-09-07 
77-06-13 

-
-
-
-

13.9 
12.5 
13.5 
11.0 
13.0 

18 

_-

-
--

--

46 18 190 

(C- 2- 4)?QCCD- 1 
(C- 2- 4)30CCC- 1 
(C- 2- 4)31AAD- 1 

GW 
Gw 
GW 
GW 
GW 

78-09-08 
70-07-?5 
76-06-17 
77-09-08 
70-05-03 

300 
462 

9.0 
?06 

12.5 
14.0 
15.0 
14.0 
14.0 

21 44 20 160 

(C- 2- 4)31ACc- 9 
(C- 2- 4)31ADA- 1 

(C- 2- 4)31ADD-

nw 
Gw 
GW 
God 
GW 

70-07-25 
76-09-07 
78-05-03 
78-06-19 
76-06-22 

200 
200 

- -
271 

16.5 
16.0 
15.5 
15.5 
16.0 

15 

17 

58 

61 

19 

20 

130 

110 

(C- 2- 4)318CH- I 

(C- 2- 4)318C0- 1 

'3W 
GW 
GW 
GW 
GW 

77-07-15 
78-07-11 
76-09-08 
78-06-?1 
77-07-06 

343 

16.5 
17.n 
17.0 

18.0 
18 69 24 1?0 

(C- 2- 4)31CAA- 2 
(C- 2- .4)31CDA- 2 

(C- 2- 4)310AD- 2 

OW 

GW 
GW 
nw 
Ow 

78-07-10 
78-05-03 
77-06-08 
78-07-10 
76-06-22 

183 

500 

18.0 
15.5 
18.9 
17.5 
17.5 

GW 
GW 

77-06-08 
77-07-15 

17.0 
17.0 

(C- 2- 4)3108C- I 

GW 
Gw 
Gw 

78-07-11 
78-07-?5 
77-07-06 

480 
17.0 
16.5 
16.5 

15 
_ -

59 20 120 

(C- ?- 4)31080- 1 

(C- 2- 4)3108D- ? 
(C- ?- 4)32BAC- I 

GW 
Ow 
GW 
GW 
Gw 

78-07-11 
77-07-15 
78-07-11 
78-05-17 
77-07-05 

221 
300 

183 
450 

17.0 
17.0 
17.0 
15.0 
17.0 

(C- ?- 4)32888- 1 
(C- ?- 4)32CAC- 1 

(C- 2- 4)12C8D- 1 

GW 
GW 
GW 
GW 
GW 

78-07-11 
77-09-08 
77-06-07 
78-07-27 
76-06-22 

11 
500 

437 

16.0 
14.0 

?0.0 
17.0 
16.0 



SOLIDS, 
POTAS- CHLO- FLUO- SUM OF 
SIUM. BICAR- ALKA- SULFATE RIDE. RIDE. HOPON. CONsTI-

DATE DIS- RONATE CAR- LINITY DIS- DIS- DIS- Dis- TUENTS. 
OF SOLVED (MG/L RONATE (mG/L SOLVED SOLVED SOLVED So(vEn DIS-

LOCATION SAMPLE (MG/L AS (MG/L AS (“G/L (MG/L (mG/L (UG/L SOLVED 
AS K) HCO3) AS CO3) CAC03) AS SO4) AS CL) AS F) AS R) (MG/L) 

(C- 2- 4)29A0C- 1 77-08-01 _ -
78-05-04 
78-06-20 ?.3 290 240 25 230 .1 6n 67? 

(C- 2- 4)?QHCC- 1 76-09-07 --
77-06-13 

78-05-08 
78-07-?9 2.7 260 210 29 ?10 .? 5n 611 

(C- 2- 4)2QCCD- 1 76-06-17 
(C- 2- 4)30CCC- 1 77-09-09 
(C- 2- 4)31AAD- 1 78-05-03 

(C- 2- 4)31ACC- 9 78-07-25 2.7 270 220 29 170 .2 6n 557 
(C- 2- 4)31ADA- 1 76-09-07 -- -- --

78-05-03 --
78-06-19 ?.5 270 220 79 150 .? 6n 523 

(C- 2- 4)31ADD- 6 76-06-22 --

77-07-15 
78-07-11 

(C- 2- 4)31RCB- 1 76-09-08 
78-06-21 ?.8 270 220 27 190 .? 91) 504 

(C- 2- 4)318CD- 1 77-07-06 

78-07-10 
(C- 2-.4)31CAA- ? 78-09-03 
(C- ?- 4)31CDA- 2 77-06-08 

78-07-10 
(C- 2- 4)110AD- P 76-06-72 --

77-06-08 
77-07-15 
78-07-11 
78-07-75 2.5 270 270 30 160 .2 611 540 

(C- 2- 4)310BC- 1 77-07-06 

78-07-11 
(C- 2- 4)31DBD- 1 77-07-15 

78-07-11 
(C- 2- 4)3108D- 2 78-05-17 
(C- 2- 4)12BAC- 1 77-07-05 

78-07-11 
(C- ?- 4)3?8BB- 1 77-09-08 
(C- ?- 4)32CAC- 1 77-06-07 

78-07-27 
(C- 2- 4)3?CBD- 1 76-06-22 



SPF-
HARD- snDium CIFIC 

HARD- NESS• An- CON-
DATE NESS NONCAR- SORP- DUCT-

(m6/1_ RoNATELOCATION OF TION ANCE PH 

SAMPLE AS (MG/L SODIUM RATIO (mICRO-
CAC03) CAC01) PERCENT MHOS) (UNTTS) 

(C- 2- 4)29ADC- 1 77-08-01 1100 
78-05-04 1075 
78-06-20 190 0 6P 6.0 1125 

1000(C- 2- 4)299CC- 1 76-09-07 
77-06-13 1000 

78-05-09 990 
78-07-25 190 0 6 4• 5.0 850 

(C- 2- 4)?9CCD- 1 76-06-17 -- 1280 
(C- 2- 4)30CCC- 1 77-09-08 -- ?950 
(C- 2- 4)31AA0- 1 78-05-03 -- 700 

(C- 2- 4)31ACC- 9 78-07-25 ??0 ? 56 3.8 935 
(C- 2- 4)31ADA- 1 76-09-07 910 

78-05-03 770 
78-06-19 230 13 50 3.1 940 

-- 920(C- 2- 4)31ADD- 6 76-06-2? 

800 
78-07-11 
77-07-15 

850 

(C- 2- 4)118C8- 1 76-09-08 1030 
7R-06-21 270 50 4Q 3.? 960 

(C- 2- 4)31HCD- 1 77-07-06 950 

-- 950 
-- 775 

78-07-10 
(C- 2- 4)31CAA- ? 78-05-03 -
(C- 2- 4)31CDA- ? 77-06-08 - 1300 

78-07-10 - -- 1325 

(C- 2- 4)31DAD- 2 76-06-22 950 

77-06-08 900 
77-07-15 925 
78-07-11 950 
78-07-25 230 8 51 3.4 910 

(C- 2- 4)31DPC- 1 77-07-06 900 

92078-07-11 
979(C- 2- 4)31080- 1 77-07-15 

78-07-11 9/5 
825(C- 2- 4)31080- 2 78-05-17 
1275(C- 2- 4)32RAC- 1 77-07-05 

78-07-11 1175 
(C- 2- 4132988- 1 77-09-08 3900 

(C- 2- 4)3?CAC- 1 77-06-07 890 
7H-07-27 900 

(C- 2- 4)32C8D- 1 76-06-2? 990 



 

 

LOCATION 
SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 
WELL 
(FT) 

TEmPFP-
ATUPE 

(DEG C) 

SILICA. 
DIS-
SOLVED 
(mG/L 
AS 

ST(12) 

ID0N, 
nIs-

SOLVED 
(UG/L 
Ac. FE) 

mANGA-
NEsE. 
DIS-

SOLVED 
(UG/L 
AS Mn) 

CALCIUM 
nIS-
SOLVED 
(MG/L 
AS CA) 

MAGNF-
SIUm. 
DTS-

SOLVE()
(M6/L 
AS MG) 

SODIUM. 
DIS-

SOLVE') 
(mG/1 
AS NA) 

(C- 2- 4)32CHD- 1 

(C- 2- 4)33AA8- 1 

GW 
GW 
GW 
GW 
GM 

77-06-07 
78-07-14 
77-05-09 
77-06-03 
78-06-29 403 

17.5 

17.0 
15.0 13 - - 59 19 63 

(C- 2- 4)33A88- 4 
(C- 2- 4)33ADD- 1 

GW 
GW 
GM 
GW 
GW 

78-07-10 
79-06-01 
76-06-22 
77-05-09 
77-06-03 

80 
15.5 
13.0 
14.0 
14.0 
15.0 

(C- 2- 4)33888- 1 

(C- 2- 4)33RC9- 3 

6W 
Gw 
Gw 
OW 
OW 

78-06-13 
78-07-13 
77-06-06 
78-07-25 
77-06-06 

160 

--
277 

--

--
15.0 
16.0 
14.5 
16.0 

13 

13 

-
--
--

--

--

81 

--
54 
--

27 

--
19 
--

49 

210 

(C- 2- 4)33800- 1 

GW 
OW 
GW 
GW 
GW 

77-06-06 
78-07-25 
78-07-26 
77-06-30 
78-06-20 

--
421 

16.0 
14.5 
14.5 
14.5 
--

13 

14 

5? 
--

55 

--
17 

-
?0 

160 

90 

(C- 2- .4)330AC- 1 

(C- ?- 4134A0C- 1 

GW 
OW 
GW 
GW 
GW 

78-07-06 
77-07-01 
78-07-13 
77-05-09 
77-07-05 

155 

303 

--
15.0 
15.5 
15.0 
14.5 

(C- 2- 4)348D0- 1 

(C- 2- 4)34900- 2 

OW 
6W 
GW 
GW 
GW 

78-07-13 
77-05-09 
78-06-27 
77-05-09 
77-06-02 

215 

254 

14.5 
14.0 

14.5 
15.0 

15 110 43 76 

(C- 2- 4)35C8C- 1 
6W 
GW 
GW 
6W 
GW 

78-07-13 
76-06-22 
77-05-09 
77-06-06 
78-06-?7 

13.5 
14.5 
15.0 
16.0 
14.0 17 77 34 77 

(C- 2- 5) SCCC- ? 

(C- ?- 5) 5DCD- 4 

GW 
GW 
GW 
Ow 
ow 

78-07-13 
78-08-09 
78-05-12 
78-06-22 
78-05-1? 

304 
14.5 
14.5 
16.0 

15.n 

19 

56 

75 

110 

35 

78 

7? 

190 



-- 

-- -- 

-- 

SOLIDs, 
ROTAS- CHLO- FLUO- SUM OF 
SIUM. BICAR- ALKA- SULFATE RIDE. RIDE. ROPON, CONSTT-

DATE DIS- RONATF CAR- LINITY DIS- DIS- DIS- DIS- TUENTS, 

OF SOLVED (MG/L RONATF (MG/L SOLVED SOLVED SOLVED SOLVED D1S-LOCATION 
SAMPLE (MG/L AS (MG/L AS (MG/L (MG/L (MG/L (HG/L soLvrn 

AS K) HCO3) AS CO3) CAC03) AS SO4) AS CL) AS F) AS R) (Mc;/L) 

(C- ?- 4)32)C80- 1 77-06-07 --
79-07-14 

(C- ?- 4)31AA8- 1 77-0C-09 _ -
77-06-03 
78-06-29 1.8 ?50 210 51 64 .1 4n 3q4 

78-07-10 
(C- 2- 4)33A88- 4 78-06-01 
(C- 2- 4)33ADD- 1 76-06-22 --

77-05-09 
77-06-03 

78-06-13 1.6 280 230 100 58 .1 40 468 
78-07-13 --

(C- 2- 4)33889- 1 77-06-06 -- --
78-07-25 2.9 260 210 28 300 .1 6n 755 

(C- 2- 4)338CH- 3 77-06-06 -- --

77-06-06 --
78-07-25 2.5 250 210 27 ?10 .1 5n 605 
78-07-26 -- -- -- --

(C- 2- 4)33800- 1 77-06-.30 -- --
78-06-20 2.0 250 210 3? 120 .1 4n 456 

78-07-06 
(C- 4)33DAC- 1 77-07-01 --

78-07-13 --
(C- ?- 4)34ADC- 1 77-05-09 

77-07-05 --

78-07-13 
(C- ?- 4)34900- 1 77-05-09 --

79-06-27 2.0 270 220 160 150 .1 5n hkg 

(C- 2- 4)34900- ? 77-05-09 
77-06-02 --

78-07-13 
(C- ?- 4)35CRC- 1 76-06-22 

77-0C-09 --
77-06-06 --
78-06-27 2.2 240 200 67 150 .1 6n 543 

78-07-13 
78-08-09 2.3 250 - 210 75 150 .1 6n 552 

(C- 2- 5) SCCC- 2 78-05-12 - --
78-06-22 8.1 110 -- 90 19 620 .3 60 1140 

(C- 2- 5) 50CD- 4 78-05-12 - --

https://77-06-.30


SPF-
HARD- SODIUM CIFIC 

HARD- NFSS. AD- CON-
DATE NESS NONCAP- SOUP- DUCT-
OF (MG/L RONATF TION ANCE PH

LOCATION 
SAMPLE AS (MG/L SODIUM PATIO (MICRO-

CAC03) CAC03) PERCENT MHOS) (UNITS) 

(C- 2- 4)3?CRD- 1 77-06-07 925 
78-07-14 880 

(C- 2- 4)33AAB- 1 77-05-09 630 
77-06-03 525 
78-06-29 230 21 38 1.8 660 

540 
760 

78-07-10 
(C- 2- 4)33ABB- 4 78-06-01 
(C- 2- 4)33ADD- 1 76-06-22 730 

77-05-09 700 
77-06-03 600 

84 25 750 
78-07-13 
78-06-13 310 1.2 

700 

(C- 2- 4)33888- 1 77-06-06 1100 
fol78-07-25 210 n 6.3 1200 

(C- 2- 4)338C8- 3 77-06-06 1100 

77-06-06 1100 
78-07-25 200 0 63 4.9 960 
78-07-26 950 

(C- 2- 4)338DD- 1 77-06-30 -- -- 800 
78-06-20 220 15 47 ?.6 825 

- 800 
(C- 2- 4)33DAC- 1 77-07-01 - -- 675 

78-07-13 

78-07-06 -

690 
(C- ?- 4)34ADC- 1 77-05-09 850 

77-07-05 -- 825 

78-07-13 -- 800 
1980(C- 2- 4)348DD- 1 77-05-09 

78-06-27 45n 230 27 1.6 1100 
(C- 2- 4)34RDD- 2 77-05-09 1010 

77-06-02 850 

1000 

(C- 2- 4)35CBC- 1 76-06-22 900 
77-05-09 

78-07-13 

890 
77-06-06 890 
7R-06-27 330 140 33 1.8 950 

78-07-13 -- -- 900 
78-08-09 33n 130 3? 1.7 --

(C- 2- 9) SCCC- ? 78-05-12 ---- 2350 
78-06-22 600 510 41 3.4 2050 

-- -- 950(C- 2- 5) SDCD- 4 78-05-12 -- --



 

 

SILICA. 
DIS- IRON. 

MANGA-
NESE. CALCIUM 

mAGNF-
SIUm. SODIUM. 

LOCATION SITE 

DATE 
OF 

~AMPLE 

DEPTH 
OF 
WELL 
(FT) 

TEMPEP-
ATUPF 

(DEG C) 

SOLVED 
(mG/L 
AS 

5102) 

1)IS-
SOLVED 
(uG/L 
AS FE) 

015-
SOLVED 
(UG/L 
AS Mn) 

PIS-
SOLVED 
(MG/L 
AS CA) 

DIS-
SOLVEn 
(mG/L 
AS MG ) 

DIS-
>OLVED 
(ms/L 
AS NA) 

(C-
(C-
(C-
(C-
(C-

?- 5) 
2- 5) 
2- 5) 
2- 5) 
2- 5) 

cnco-
6000-
7800-
7DDD-
SAAB-

4 
7 
1 
3 
1 

GW 
GW 
GW 
(3W 
GW 

78-06-15 
78-05-12 
79-06-02 
78-07-10 
77-09-26 

417 
360 
300 
900 

9.0 

15.0 
16.0 
15.0 
15.5 
18.5 

56 40 10 130 

(C- 2- 5)I3ACC-

(C- 2- 5)13ACO- 1 
(C- 2- 5)13HCA- 1 
(C- ?- 5)14089- 1 

GW 
GW 
rw 
Gw 
Gw 

78-05-15 
74-06-14 
77-09-1? 
78-05-15 
76-09-20 

--
280 
9.0 

767 
--

13.5 
13.5 
19.0 
21.5 
13.5 

50 51 15 150 

(C- 2- 5)1684A- 1 
(C- 2- 5)17A8D- 1 

Gt./ 
Gw 
Gw 
Gw 
GW 

77-07-11 
78-05-09 
78-06-14 
78-06-22 
78-06-22 

300 
400 

--

14.0 
13.5 
13.0 
13.0 
13.0 

--
29 
26 
23 

5? 
59 

110 

?5 
34 
46 

220 
290 
240 

(C-
(C-

2-
7-

5)179AD-
5)178DA-

1 
1 

Gw 
GW 
GW 
Gw 
GW 

78-05-12 
76-09-09 
77-06-10 
77-07-12 
79-05-12 

165 12.5 
12.5 
13.0 
13.0 
12.5 

- -

(C- 2-.5)17CAA-
(C- 2- 5)1890C-
(C- 2- 5)18UCC-
(C- 2- 5119A8C-

1 
1 
1 
1 

GW 
GW 
GW 
GW 
GW 

78-06-20 
77-09-09 
78-05-18 
78-05-12 
78-05-18 

100 
9.0 

425 
300 
200 

12.5 
13.0 
16.0 
14.0 
14.0 

24 93 42 220 

(C-
(C-

(C-

2-
2-

2-

5)19OCC-
5)?OACC-

5)?1AAD-

1 
1 

1 

Gw 
Gw 
GW 
GW 
GW 

79-06-14 
76-09-09 
78-05-12 
78-06-20 
76-09-20 

350 
240 

--

230 

--
13.5 
13.0 
13.0 
15.0 

22 

38 

40 

55 

13 

30 

34 

1?0 

(C-
(C-

2-
2-

5)21AA0-
5)21C88-

2 
1 

Gw 
GW 
GW 
GW 
GW 

77-09-05 
77-08-14 
76-09-09 
77-08-05 
78-06-21 

--
9.0 

165 
--

15.0 
17.0 
13.5 
14.0 
14.0 

- -

30 95 4? 200 

(C-

(C-

2- 5)23CAC-

?- 5)25AA8-

1 

2 

GW 
Gw 
GW 
GW 
GW 

76-09-20 
77-07-11 
7P-05-10 
78-06-19 
78-05-10 

HO 14.5 
14.5 
14.0 
14.0 
13.0 

20 13n 370 



 

 
 

 

-- 

-- 

-- 

SOLIDs. 
POTAS- CmL0- FLUO- SUM OF 
SLUM, BICAR- ALKA- SULFATE RIDE, RIDE. BORON. CONSTT-

DATE DIS- BONATF CAP- LINITY DIS- DIS- DIS- DIS- TUENTS, 
OF SOLVED (MG/L BONATF (MG/L SOLVED SOLVED SOLVED SnLvEn DTS-

LOCATION SAMPLE (MG/L AS (MG/L AS (MG/L (MG/L (MG/L (uG/L SOLVED 
AS K) HCO3) AS C01) CAC03) AS SO4) AS CL) AS F) AS 0) (m(;/L) 

(C- 2- 5) 5000- 4 78-06-15 7.9 150 120 26 ?90 .5 7n 670 
(C- 2- 5) 6DDD- 7 78-05-1? 
(C- 2- 5) 7RDO- 1 78-06-02 
(C- 2- 5) 70DD- 3 78-07-10 
(C- 2- 5) 9AA8- 1 77-09-26 -- _-

(C- 2- 5)13ACC- 1 78-05-15 --
78-06-14 5.3 320 260 9.4 170 .7 120 609 

(C- 2- 5)13ACD- 1 77-09-12 -- --
(C- 2- 5)13RCA- 1 78-05-15 --
(C- 2- 5)14088- 1 76-09-20 

77-07-11 
78-05-09 -- -- -- --
78-06-14 6.1 270 270 39 300 .5 110 805 

(C- 2- 5)16BAA- 1 78-06-22 6.9 220 100 58 480 .7 140 1060 
(C- 2- 5)17ARD- 1 78-06-22 6.9 220 180 67 500 .4 13n 1100 

(C- 2- 5)178AD- 1 78-05-12 
(C- 2- 5)17RDA- 1 76-09-09 

77-06-10 
77-07-12 --
78-05-12 

78-06-20 6.6 220 180 76 450 .4 120 1020 
(C- 2- 5)17CAA- 1 77-09-09 -- -- --
(C- 2- 5)18RDC- 1 78-05-18 -- _-
(C- 2- 5)18DCC- 1 78-05-12 --
(C- 2- 5)19A8C- 1 78-05-18 -- --

(C- 2- 5)190CC- 1 78-06-14 1.9 160 130 14 45 .1 3n 24Q 
(C- 2- 5)20ACC- 1 76-09-09 -- --

78-05-12 -- --
78-06-20 4.8 190 -- 160 39 ?30 .3 60 611 

(C- 2- 5)?IAAD- 1 76-09-20 -- -- -- --

77-08-05 
(C- 2- 5)?1AAD- 2 77-08-14 --
(C- 2- 5)21C8R- 1 76-09-09 

77-08-05 
78-06-21 6.6 ?40 200 85 400 .3 140 977 

(C- 2- S)?3CAC- 1 76-09-20 
77-07-11 
78-05-10 --
78-06-19 10 240 200 63 750 .4 140 1520 

(C- 2- 5)25AA8- 78-05-10 --



 

-- -- 
-- -- 

SPF— 
HARD— SODIUM CIFIC 

HAPD— NESS• AD— CON— 
DATE NESS NONCAR— SOPP— DUCT— 

OF (NG/L RONATE TION ANCE PH 

LOCATION SAMPLE AS (MG/L SODIUM PATIO (MICRO— 
CAC031 CAC03) PERCENT MHOS) (UNTTc) 

(C— 2— 5) 5DCD— 4 78-06-15 280 150 5n 3.4 1125 
(C— 2— 5) 6000— 7 78-05-12 —_ —_ -- 5500 
(C— 2— 5) -MD— 1 78-06-02 -- 430 
(C— 2— 5) 7000— 3 78-07-10 -- 1100 
(C— 2— 5) 9AA8— 1 77-09-26 -- -- -- 1R500 

OW AM(C— 2— 5)13ACC— 1 78-05-15 -- -- -- 900 
78-06-14 190 0 63 4.7 925 

(C— 2— 5)13ACD— 1 77-09-12 -- -- -- 24000 
(C— 2— 51138CA— 1 78-05-15 OW OM -- -- 1650 
(C— 2— 5)14088— 1 76-09-20 -- 1500.1.• .II. 

77-07-11 -- -- 1325 
78-05-09 -- -- 1300.M, M.1 

78-06-14 230 11 67 6.3 1300 
(C— 2— 9)16RAA— 1 78-06-22 290 110 68 7.4 1870 
(C— 2— 5)1748D— 1 78-06-22 460 280 53 4.8 1900 

(C— 2— 5)17RAD— 1 78-05-12 -- 1525 
(C— 2— 5)178DA— 1 76-09-09 1700 

77-06-10 -- —_ -- 1725 
77-07-12 ---- -- 1675 
78-05-12 -- -- -- 1625 

78-06-20 410 220 54 4.8 1660 
(C— 2— 5)17CAA— 1 77-09-09 -- -- -- 8200 
(C— 2— 51188DC— 1 78-05-18 -- -- -- -- 450 
(C— 2— 5)180CC— 1 78-05-12 -- 420 
(C— 2— 5)19A8C— 1 78-05-18 370 

(C- 2- 5)190cc- 1 78-06-14 150 ?? 3? 1.? 425 
(C- 2- 5)20ACC- 1 76-09-09 -- -- 1080 

78-05-12 -- -- -- 1050 
7R-06-20 260 110 49 3.? 1050 

(C- 2- 5 )?IAAD- 1 76-09—P0 -- -- -- 2300 

77-08—OS 2075 
(C— 2— 5)21AAD— 2 77-08-14 -- 1900 

— —(C— 2— 5)21CR8— 1 76-09-09 1800 
77-08-09 1550 
78-06-21 410 210 51 4.3 1700 

NO OM(C- 2- )21CAC- 1 76-09—P0 2200 
77-07-11 — — 2275 
78-05-10 2500 
78-06-19 Le() 140 5.) 6.9 p300 

(C- 2- 9)2SAAR- 2 78-05-10 RP5 



 
LOCATION SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 

F.1-Ti 

TEMPER-
ATUPE 

(DFG C) 

SILICA. 
DIS-
SOLVED 
(MG/L 
AS 

SI02) 

IRON, 
()IS-
SOL VED 
(t/ 
AS FE) 

mAGNE-
r-4g CALCIUM SLUM. SODIUM, 

DIS- DIS- DIS- DIS-
SOLVED SOLVED SOLVED SOLVED 
(UG/L (MG/L (MG/L 
AS MN) AS CA) AS MG) AS NA) 

(C- 2- 5)25AA8- 2 
(C- 2- 5)25C00- 4 
(C- 2- 5)26CDC-S2 
(C- 2- 5)26DAC- 1 
(C- 2- 5)274DD- 1 

GW 
GW 
SP 
GW 
OW 

78-06-19 
78-06-21 
78-06-29 
77-09-08 
76-09-20 

20? 
467 

--
13 

355 

11., 
12.0 
1R.0 
15.5 
18.5 

25 
--

24 
--

--

--

--
-

-
-

48 
98 
150 

--

22 
4.? 

49 
--

100 
200 
700 

--

(C- 2- 5)PRCDC- 1 
(C- ?- 5)29ADC- ? 

GW 
SW 
GW 

78-06-28 
76-09-09 
77-08-04 

357 
--

17.0 
14. 
14.5 

?3 --
MID ilIM 

-- --

140 55 
-
--

250 
--

GW 
Gw 

78-05-01 
78-06-14 

--
290 

14.5 
14.5 

--
23 

410. ..M. 

-- 180 80 
_-

100 

(C- 2- 5)2908A- 1 
(C- 2- 5)29000- 5 
(C- 2- 5)308CC- 1 

GM 
GM 
GW 
GW 
GW 

77-09-08 
78-05-02 
76-09-09 
77-08-04 
78-06-26 

12 
340 
445 

--

16.5 
14.5 
14.0 
14.5 
14.0 

- -

- -

18 

.11.•••• 

- -
- -

0. ••• 61 

- _ 

17 33 

(C- 2- 5)308CD- 1 
(C- ?- 5)3008C- 1 
(C- 2- 5)30080- 1 

SW 
GW 
GW 
GW 
GW 

78-07-10 
78-05-01 
76-09-09 
77-08-04 
78-05-01 

225 
140 

--
--
M..... 

11.5 
12.0 
12.5 
13.5 
11.5 

4•1. OD 

OW ON 

- -
- _ 

- -

(C- 2- 5)30CCC- 1 

(C- ?- 9)10DAA- 1 

GW 
SW 
GW 
SW 
GW 

76-09-09 
77-08-04 
78-05-01 
76-09-09 
77-08-04 

175 
--
--

13.0 
13.0 
13.0 
14.0 
14.0 

--

--
--

--
--

--
--

- -
--
--
--
--

--
--
_-
_-

- _ 

- -

(C- 2- 5)30DCC- 1 

SW 
GW 
GW 
Gw 
OW 

78-05-02 
78-06-20 
77-08-04 
78-06-14 
79-07-10 

510 
MP ... 

14.0 
13.5 
14.0 
13.0 
14.5 

18 
--

21 
--

--

--
--

--
--
--
--
--

--
36 
--

63 
--

12 
--

20 
-_ 

(C- 2- 5)31880- 3 
(C- 2- 5)32A8C- 3 
(C- 2- 5)32PC8- 1 
(C- 2- 5)3280A- 1 

OW 
GW 
GW 
GW 
GM 

78-07-26 
78-05-08 
78-06-28 
78-07-10 
77-07-08 

--
125 
309 
580 
315 

13.5 
13.0 
15.5 
15.5 
16.0 

AM IND 

21 
ow. 

40% 

.11,1111. 

64 
- -
- -

- _ 

?7 
- _ 
- _ 

32 

(C- 2- 5)32088- 1 

(C- 2- 5)33ACC- 1 
(C- ?- 5)33AD0-S1 

OW 
GW 
GW 
GW 
SP 

78-07-10 
77-07-08 
78-07-10 
76-06-11 
78-06-79 

--
485 

--

15.0 
16.0 
16.0 
17.0 
15.5 ?5 

- --

--
--

--
--
--

110 

-_ 

--
47 350 



 

 

SOLIDS. 
POTAS- CHLO- FLUO- SUM OF 
SLUM. BICAR- ALKA- SULFATE RIDE. RIDE. BORON. CONsTI-

DATE DIS- BONATF CAR- LINITY DIS- DIS- DIS- DIS- TUENTS. 
OF SOLVED (MG/L RONATF (MG/L SOLVED SOLVE() SOLVED SOLVED 01S-LOCATION 

SAMPLE (MG/L AS (MG/L AS (MG/L (MG/L (MG/L (UG/L SOLVED 
AS K1 MC03) AS CO3) CAC01) AS S041 AS CL) AS F1 AS B) (MG/L) 

(C- 2- 5)25448- 2 78-06-19 3.1 270 -- 2?0 26 140 .2 5n 497 
(C- 2- 5)25CDD- 4 78-06-21 6.7 ?4 ••• ... 20 F,.4 410 .3 In --
(C- 2- 5)26C0C-S2 78-06-29 1? ?30 — 190 47 1400 .3 150 ?500 
(C- 2- 5)26DAC- 1 77-09-08 -- -- -- -- -- -- --
(C- 2- 5)27ADD- 1 76-09-20 -- --

(C- 2- 5)28C0C- 1 78-06-28 4.5 ??0 -- 180 70 590 .1 n0 1240 
(C- ?- 5)29ADC- 2 76-09-09 -- -- O. NO --

77-08- ... --••• .0 000. OM MI. .P...04 

.... --
78-06-14 4.0 1 40 -- 130 33 590 .1 4n 10-)0 
78-05-01 -- --

(C- 2- 5129DBA- 1 77-09-08 -- -- --
(C- 2- 5129DCD- 5 78-05-02 -- -- --
(C- ?- 5)30HCC- 1 76-09-09 --

77-08-04 -- -- -- --
78-06-26 2.0 190 -- 160 19 75 .1 3n 119 

(C- 2- 5)30HCD- 1 78-07-10 - -- -- - -
(C- 2- 5)30CBC- 1 78-0-01 
(C- ?- 5)30C130- 1 76-09-09 --

77-08-04 --
78-05-01 - -

(C- ?- .5)3nCCC- 1 76-09-09 -- -
011. •••77-08-04 --

78-05-01 -- -- --
(C- ?- 5)30DAA- 1 76-09-09 -- -- --

77-08-04 -- --

_-
78-06-20 1.9 170 140 14 45 .1 3n ?45 

(C- ?- 5)3ODCC- 1 77-08-04 
78-06-14 1.7 180 150 14 93 .1 3n 320 
78-07-10 -- -- --

78-05-02 

78-07-?6 
(C- 2- 5131B8D- 3 78-05-b8 
(C- 2- 5132ABC- 3 78-06-28 2.1 1 50 1?0 IP 140 .1 3n 37? 
(C- 2- 5)328C8- 1 78-07-10 -- --
(C- 2- 513280A- 1 77-07-08 

78-07-10 
(C- 2- 5)32DB6- 1 77-07-08 --

78-07-10 --
(C- ?- 5)33ACC- 1 76-06-11 
(C- ?- 5)33ADD-S1 78-06-28 9.8 ?Ho 210 r4 (110 17n 1430 



••• ••• ••• ••• 

-- -- -- 

0524 O'L 19 092 oL, 8e-90-8L 1S-00VEE(S -2 -3) 
0091 -- 11-90-9L I -DDVEE(5 -2 -3)••• MO 

0021 -- -- -- -- 0I-L0-81 
0201 -- 80-LO-LL I -8802E(5 -2 -3) 
OSS -- -- 0I-L0-8L 

02v -- -- 80-LO-LL I -vadeE(s -2 -3) 
08, -- -- -- 0I-L0-8L I -8382E(5 -2 -3) 
SeL 8' 02 051 OLe 82-90-8L -38V2E(S -2 -3) 
086 -- 80-50-8L £ -088IE(S -2 -3) 
Oh5 -- 92-LO-8L 

.ID CM045 01-L0-8L 
529 8' 01. eb 0,7e h1-90-8L 
SeS h0-80-LL I -DDOOE(S -2 -3) 
05t CI ,,L 0 07I 02-90-8L 
06E -- 20-50-8L 

OES -- -- t0-80-LL 
52, 60-60-9L -VVO0E(S -2 -3) 
021 I0-50-0L 
OLL -- -- t0-80-11 
OeL -- - 60-60-9L I -3330E(S -? -3) 

058 -- -- 10-50-8L 
5L8 - 470-80-LLeff• .. .M. ••• 

026 60-60-9L I -0830E(5 -2 -3)... 

0OW.OL9 10-50-9L I -3830E(5 -? -3) 
059 -- -- -- 0I-LO-WL -0380E(5 -2 -3) 

00 0'I 17 2 99 022 92-90-8L 
h0-80-Li025 -- --

•., OM015 ..... -- 60-60-9L I -3380E(5 -2 -3) 
OSYI -- -- -- -- 20-50-8L 5 -03062(5 -2 -3) 
00E2 -- 80-60-LL I -V8062(S -2 -3) 

54u4 9.1 22 059 Out_ t► I-90-8L 
001e -- -- -- I0-50-8L 
0042 -- -- t0-80-LL 

60-60-9L 2 -301,62(5 -2 -3) 
0012 S•h ti, ooty 085 W2-90-8L -30382(5 -2 -3) 
oue --

0054 -- -- -- 02-60-9L -001L2(5 -2 -3) 
0058 -- -- -- 80-60-LL I -3V092(5 -2 -3) 
006E CI el. 06( 08S 62-90-81 25-30392(5 -2 -3) 
00E1 8'9 et OtI 091 12-90-81 4, -00352(5 -2 -3) 
OSU 0'1 OS 0 012 61-90-8L -evvse(s -2 -3) 

(SOHN INADe3d (E03v3 (t03V3 
-OdDIW 0I1Vd WflIGOS 1/9w) Sv 3-1dWvS 

NOIIVD01Hd 33Nv NU!! 31vNO8 1/:)w) AO 
-.ono -ddOS -dVDNON sSAN 31%10 
-NO3 -0V 'SSJN -OddH 
DIAID ',anus -0dvH 
-Ads 



 

LOCATION SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 

WELL 
(FT) 

TEMPER-
ATURE 

(DEG C) 

SILICA, 
OTS-
SOLVED 
(mG/L 
AS 

SID?) 

IPON. 
DIS-

SOLVE!) 
(UG/L 
AS FE) 

MANGA-
NESE. 
DIS-

SOLVED 
(UG/L 
AS MN) 

CALCIUM 
DIS-
SOLVED 
(MG/L 
AS CA) 

mAGNE-
SIUM. 
DIS-

SOLVED 
(MG/L 
AS MG) 

SODIUM, 
DIS-

SOLVED 
(MG/L 
AS NA) 

(C- 2- 5)3388C- 1 
(C- 2- 5)338C8- 3 
(C- 2- 5)33DA0- 3 

GM 
GW 
GM 
GW 
Gw 

77-07-08 
78-06-26 
66-06-27 
69-07-15 
7?-07-18 

411 
260 
371 

16.5 
14.5 
18.8 
18.0 
18.0 

18 

28 - _ 

150 

110 

61 

53 

200 

260 

Gw 
GW 

74-07-01 
75-07-07 

--
--

18.0 
21.5 

27 
28 

--
--

80 
120 

68 
54 

230 
300 

(C- 2- 5)110A0- 4 

(;),4 
Gm 
GW 

76-06-17 
77-07-06 
78-06-29 

--
--

120 

19.0 
20.5 
18.5 

25 
--

26 

10 

--

10 
--
--

100 
_.. 

110 

50 
--

50 

270 
--

270 

(C- 2- 5)3308A- 2 
(C- 2- 5)310CD- 1 

GW 
GW 
GM 
GW 
GW 

78-07-07 
77-07-20 
77-07-07 
78-06-14 
78-07-27 

--
154 
285 

--
--

--
16.0 
20.0 
--

?00 

--
--
--

27 
--

--
--
--
--
--

--
--
--
--
--

--

--
100 

--

--
47 
--

_-
_-

180 

(C- 2- 5)34ADD- 2 
(C- ?- 5)348CA- 3 

(C- ?- 5)34DAA- 1 

GW 
GW 
GW 
GW 
GW 

78-06-29 
77-07-07 
78-06-28 
7A-07-07 
78-06-29 

125 
320 

--
--

99 

--
23.0 
22.5 
22.0 
18.5 

23 
--

30 
--

22 

--

--
--

--
--

--
--

130 
--

220 
--

140 

49 
--

93 
--

51 

600 
--

900 
_-

550 

(C- 2- 5)34DA8- 1 
(C- 2-.5)34008- 1 
(C- 2- 5)34008- 2 
(C- 2- 5)35ADD- 1 

GW 
GW 
GW 
GW 
GW 

78-06-28 
78-06-28 
78-06-28 
77-07-15 
77-09-09 

11? 
154 
184 
511 

--

--
--
--

16.0 
17.5 

22 
27 
22 
--
--

--

--

--
--
--
--
--

120 
250 
130 

--

46 
92 
52 

__ 

480 
1500 
450 

_-
_-

(C- 2- 5)35C80- 1 
(C- 2- 5)35088- 1 

(C- 2- 5)35088- 2 

GW 
GM 
GW 
GM 
GW 

78-06-19 
76-06-22 
78-07-27 
76-06-22 
77-06-08 

400 
223 

120 

15.5 
20.0 
20.0 
19.5 
21.0 

6.7 
--

--
--

--

--
--
--

--
_-
--
_-

16 
--
--
_-
_-

13 150 

(C- 2- 5)36ADC- 1 
(C- 2- 5)36800- 1 

GW 
GM 
GW 
GW 
GW 

78-07-10 
77-07-08 
76-06-22 
77-07-06 
78-07-26 

--
442 
445 

--

20.0 
18.5 
17.0 
19.0 
18.0 

--
--

-

--
--

--
--
--
--
--

_-
-
--

(C- ?- 5)360AC- 1 

(C- 2- 5)360CD- 1 

GW 
GW 
GW 
GW 
GW 

77-06-08 
78-06-19 
78-07-10 
76-06-22 
77-07-06 

201 18.5 

10.0 
18.5 
19.5 

10 

- -
70 25 

- -
290 



-- 

-- 

-- 

SOLIDS. 
POTAS- CHLO- FLUO- SUM OF 
STUm, BICAP- ALKA- SULFATE RIDE. RIDE, BORON. CONSTT-

OATE DIS- RONATF CAR- LINITy DIS- DIS- DIS- DIS- TUENTS, 
OF SOLVED (MG/L RONATE (mG/L SOLVED SOLVED SoLvFD SOLVED DIS-

SAMPLE (mG/L AS (MG/L Ac (MG/L (mG/L (MG/L (UG/L SOLVED 
AS K) HCO3) AS CO3) CAC03) AS s04) AS CL) AS F) AS 8) (MG/L) 

4...6(C- ?- 5)3388C- 1 77-07-08 -- -- -- -- NO ... 

(C- ?- 51338C8- 3 78-06-26 4.3 200 -- 160 47 600 .1 50 1180 
(C- 2- 51330A0- 3 66-06-27 -- 244 0 200 -- 465 --

69-07-15 -- 244 0 200 GOO OM 480 --
72-07-18 7.6 236 0 194 91 570 -- 1240 

74-07-01 6.7 240 0 197 88 500 .4 160 1120 
75-07-07 8.9 ' 227 0 186 88 650 .4 150 1370 
76-06-17 7.8 236 0 194 92 530 .4 150 1200 
77-07-06 -- -- -- -- -- -- -- -- --

(C- ?- 5)33DAD- 4 78-06-29 8.3 300 -- 250 83 560 .4 140 1260 

78-07-07 -- -- -- -- -- --
(C- 2- 5)3308A- ? 77-07-20 -- --
(C- 2- 5133DCD- 1 77-07-07 -- -- -- -- --

78-06-14 7.4 240 197 360 .4 140 936 
78-07-27 -- -- -- -- --

(C- ?- 5)34A00- ? 78-06-29 11 210 190 74 1100 .4 180 ?100 
(C- 2- 5)34ACA- 3 77-07-07 -- -- -- -- --

78-06-28 19 190 160 100 1900 .5 230 3360 
78-07-07 -- -- -- -- -- -- --

(C- 2- 5)34DAA- 1 78-06-29 10 ??0 180 6? 1100 .4 170 2040 

(C- 2- 5)34048- 1 78-06-28 9.3 240 -- 200 63 920 .4 150 1780 
(C- 2-.5)34008- 1 78-06-28 26 170 140 130 2900 .7 340 5010 
(C- 2- 5)34008- 2 78-06-28 9.1 230 190 61 860 .4 140 1700 
(C- ?- 5)35400- 1 77-07-15 -- -- -- -- -- -- --

77-09-09 -- -- -- -- -- --

(C- ?- 5)35C8D- 1 78-06-19 3.4 140 -- 110 8.8 210 .1 50 477 
(C- ?- 5)35088- 1 76-06-22 -- -- -- -- -- --

78-07-27 -- -- 0. MP .W.. •.• •IM 

(C- 2- 5)35088- ? 76-06-22 -- -- -- -- --
77-06-08 -- -- -- --

78-07-10 -- -- --
(C- ?- 5)36ADC- 1 77-07-08 _ -- --
(C- 2- 513680D- 1 76-06-22 - -- -- --

77-07-06 - -- -- -- -- --
78-07-?6 -- -- -- --

(C- 2- 5136040- 1 77-06-08 -- -- -- -- _-
78-06-19 3.8 260 -- 210 35 450 .2 90 1020 
78-07-10 -- -- -- -- -- -- --

(C- 2- 5)160CD- 1 76-06-22 ---- On . 
-- ... 

77-07-06 -- -- -- -- -- --



-- 
-- 
-- 

-- 

-- 

-- -- -- 

SPE-
HARD- SODIUM CIFIC 

HARn— NESS• An- CON-
DATE NESS NONCAR- SORP- DUCT-

LOCATION OF (MG/L AGNATE TION ANCE PH 

SAMPLE AS (MG/L SODIUM RATIO (MICRO-
cAco3) CAC03) PERCENT MHOS) (UNITS) 

-- M. ..(C- 2- 5)3388C- 1 77-07-08 -- -- ?130 
(C- 2- 5)338CB- 3 78-06-26 630 46n 41 3.5 2175 --
(C- 2- 5)330A0- 3 66-06-27 -- -- 1930 7.P 

69-07-15 440 ?40 -- 1950 7.7 
72-07-18 490 300 53 5.1 2270 7.? 

7.7 
75-07-07 520 340 55 5.7 2300 7.1 
76-06-17 460 260 56 5.5 2100 7.3 

74-07-01 480 280 51 4.6 2050 

77-07-06 -- -- -- -- 2050 --
(C- 2- 5)33DAD- 4 78-06-29 480 230 54 5.4 2100 

78-07-07 -- -- 1850 
(C- 2- 5)33084- 2 77-07-20 -- -- 1900 
(C- 2- 5)330CD- 1 77-07-07 -- 1500 --

78-06-14 440 240 46 3.7 1480 7.8 
78-07-27 -- -- 1450 --

(C- 2- 5)34AD0- 2 78-06-?9 530 340 71 11 3500 
(C- 2- 5)348CA- 3 77-07-07 -- -- -- 5750 

78-06-28 930 780 67 13 5200 
78-07-07 -- -- -- -- 5100 

(C- 2- 5)3404A- 1 78-06-29 560 380 6P In 3500 

(C- 2- 5)341AR- 1 78-06-28 490 290 60 (4.4 2800 --
(C- 2- 5)340DB- 1 78-06-28 1000 860 70, ?1 8340 7.7 
(C- 2- 9)34(308- 2 78-06-28 540 350 64 0.4 2800 
(C- 2- 5)35AD0- 1 77-07-15 -- -- -- -- 1800 

77-09-09 -- 1640 

(C- 2- 5)35CBD- 1 78-06-19 93 0 77 6.8 875 
-- 1750(C- 2- 5)35088- 1 76-06-22 

78-07-27 -- 1750 
(C- 2- 9)35088- 2 76-06-22 3300 

77-06-08 3000 

....70-07-10 .0 OP -- 3200 
(C- 2- 5)36ADC- 1 77-07-08 -- -- 1075 

-- MO "M.(C- 2- 5)36800- 1 76-06-22 -- 1850 
77-07-06 -- 17?5 
78-07-26 -- -- -- -- 1550 

(C- 2- 5)3604C- 1 77-06-08 -- -- 1850 
78-06-19 280 64 6Y 7.6 1725 
78-07-10 -- -- 1775 

(C- 2- 5)36DCD- 1 76-06-22 -- -- -- 4000 
77-07-06 -- -- -- 3600 



 

LOCAT ION 
SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 

WELL 
(FT) 

TEMPF9-
ATURF 

(DEG C) 

SILICA, 
DIS-
SOLVED 
(mG/L 
AS 

S102) 

IRON, 
n15-

SOLVED 
(uS/L 
AS FE) 

MANGA-
NFSE. 
DIS-

SOLVED 
(UG/L 
AS MN) 

CALCIUM 
DIS-
SOLVED 
(MG/L 
AS CA) 

MA6NF-
STUN. 
DIS-
SOLVFo 
(ms/L 
AS MG) 

SODTIJM. 
D19-
SOLVED 
(Mr/) 
AS NA) 

(C- 2- 5)36DCD- 1 
(C- 2- 6)14DDD- 1 

(C- 2- 6)16AAD-S1 

SW 
GW 
SW 
5p 
5P 

78-07-14 
76-09-09 
78-06-2? 
66-03-15 
78-06-26 

325 
434 

--

19.5 
19.0 
19.0 
24.4 
27.0 

17 
__ 

23 
27 
26 

--

-
--

--
150 

__ 

39 
584 
750 

55 
__ 

11 
188 
200 

6H0 
--

260 
8910 
9000 

(C- 2- 6116AD8- 1 
(C- ?- 6122080- 1 
(C- 2- 6)23CHH- 1 

SW 
SW 
GW 
Sw 
GW 

77-09-08 
78-06-22 
66-06-?7 
7?-07-18 
74-07-03 

12 
139 
210 

--

21.2 
71 

20.0 
--55 

20.9 
--
--

-

••• ..• 

--

80 

35 

29 

14 

81 

210 

SW 
GW 
SW 
GW 
GW 

75-07-08 
76-06-22 
76-07-03 
77-07-26 
79-06-26 

-

--

20.0 
20.0 
20.5 
20.5 
--

52 

54 

48 

--

--

33 

33 
__ 

34 

11 

13 

12 

180 

200 

200 

(C- 2- 6)23CDC- 2 
(C- 2- 6)24AA9- 1 
(C- ?- 6)?4ADD- 1 

(C- 2- 6)?4C99- 2 

GW 
GW 
SW 
SW 
SW 

77-07-20 
77-09-12 
76-09-09 
77-08-05 
76-09-09 

397 
10 

16.5 
15.0 
13.0 
13.5 
12.5 

(C- 2-.6)24CH8- 3 
(C- 2- 6)24DCD- 1 
(C- 2- 6)25AHA- 1 
(C- 2- 6)25AN0- 1 

SW 
Sw 
GW 
Sw 
GW 

7P-05-18 
79-05-18 
78-06-02 
78-06-02 
77-06-10 

360 
150 
250 

1?.5 
14.0 
12.5 
11.5 
12.0 

--
Mr ••• 

--
--

--

--

--
..... 

--
-
--
--
--

(C- 2- 6)25ACD- 4 

SW 
SW 
SW 
SW 
SW 

77-07-11 
7P-05-09 
78-06-20 
76-09-09 
78-05-02 

190 

17.0 
11.0 
11.0 
12.5 
13.0 

23 66 21 31 

(C- 2- 6)258CA- 1 
(C- 2- 6)25PCH-1 
(C- 2- 6)26DAC- 1 

(C- 2- 6)36ACC- 2 

SW 
SW 
SW 
SW 
SW 

78-05-02 
79-05-02 
76-06-22 
78-06-22 
78-06-21 

200 
129 

246 
465 

13.5 
12.0 
13.5 
13.9 
14.0 

18 
24 

Ho 
85 

••••• 

21 
?5 

42 
33 

(C- 3- 311PCHA-
(C- 3- 3)1HCH8-
(C- 3- 3)2PHCA-
(C- 3- 3)2HHDC-
(C- 3- 4) RAAA- 1 

SS 
S9 
SS 
SS 
GW 

78-01-11 1 
7P-01-11 2-
78-01-11 
79-01-11 
77-04-?8 

8.5 
12.0 
26.0 
17.0 
18.0 

20 
19 
15 
25 

10 
10 
10 
50 

360 
500 
10 

1700 

160 
160 
39 
190 

70 
71 
21 
150 

13 
12 
7.3 
17 



 

 

 

LOCATION 
DATE 
OF 

SAMPLE 

POTAS-
SIUm. 
DIS-

SOLVED 
(MG/L 
AS K) 

RICAR-
BONATE 
(MG/L 

AS 
HCO3) 

CAR-
BONATF 
(MG/L 
AS CO3) 

ALVA-
LINITY 
(mn/L 
AS 

CAC03) 

SULFATE 
DIS-
SOLVED 
(MG/L 
AS SO4) 

CHLO.. 
RIDE, 
DIS.. 
SOLVED 
(MG/L 
AS CL) 

FLAK).-
RIDE, 
DIS-

SOLVED 
(MG/L 
AS F) 

BORON, 
DIS-

SOLVED 
(UG/L 
AS 8) 

SOLIDS, 
SUM OF 
CONSTI-
TUENTS, 
DIS-

SOLVED 
(MG/L) 

(C- 2- 5)36DCD- 1 
(C- 2- 6(140DD- 1 

(C- 2- 6)16AAD-S1 

78-07-14 
76-09-09 
78-06-22 
66-03..15 
78-06-26 

8.5 
--
7.1 

237 
270 

250 
--
130 
233 
220 

--

0 
--

210 
--
110 
191 
180 

49 
--

14 
66? 
h30 

1300 
.... 

420 
15000 
16000 

.2 

.1 
1.7 
1.0 

140 
--
40 

1',n 
1700 

?380 
--
834 

25800 
27000 

(C- 2- 6)16ADB- 1 
(C- 2- 6)2?DBD- 1 
(C- 2- 6)23038- 1 

77-09-08 
78-06-22 
66-06-27 
72-07-18 
74-07-03 

14 

23 

--
1 50 
199 
197 
--

--

0 
0 

--

--
120 
163 
162 

NO OM 

25 
--

37 
.•.W 

200 
310 
310 

--
.3 
--
--

120 574 
--

781 
--

75-07-08 
76-06-22 

19 
--

195 
--

0 
.... 

160 
M. ••• 

3? 250 
... 

.7 100 
-

h77 
--

76-07-03 
77-07-26 

20 
.0 .•• 

199 
--

0 
01, 

163 
--

35 
..... 

?80 
--

71 

78..06..26 22 180 -- 150 34 290 .7 gn 730 

(C- ?- 6)23CDC- 2 
(C- ?- 6)24AA8- 1 
(C- ?- 6)24A00- 1 

(C- 2- 6)24C88- ? 

77-07-20 
77-09-12 
76-09-09 
77-08-05 
76-09-09 

..". 

..... 

.... 
--
--

--
..... 
.... 
.... 
.... 

--
-... 
--
.... 
..... 

--
..... 
..-. 

••• alb 

.... 

--
--
--

-

--
-

(C- 2- 6)?4C88- 3 
(C- 2- 61240CD- 1 
(C- 2- 6125A8A- 1 
(C- 2- 6)25A80- 1 

78-05-18 
78-05-18 
78-06-02 
78-06-02 
77-06-10 

.... 

.... 
--
4... 

--
--

--
--
-- -- _-

--

77-07-11 .... -- --
78-05-09 ..... *0 ••• --

(C- 2- 6)25ACO- 4 
78-06-20 
76-09-09 
78-05-02 

2.4 
--

200 
--
-- --

160 23 

--

90 .1 3n 355 

(C- 2- 6)258CA- 1 
(C- 2- 6)258C8-1 
(C- 2- 6)260AC- 1 

(C- 2- 6)36ACC- 2 

78-05-02 
78-05-02 
76-06-22 
78-06-22 
78-06-21 

2.9 
3.1 

--
--

1F, 0 
210 

--
130 
170 

--
--
..... 

23 
39 

160 
120 

.1 

.1 

--
4n 
3n 

--
426 
433 

(C- 3- 3)1RCBA-
(C- 3- 3)18038.-
(C- 3- 3)288CA.-
(C- 3- 3)2880C-
(C- 3- 4) RAAA- 1 

78-01-11 
78-01-11 
78-01-11 
78-01-11 
77-04-28 

3.6 
3.6 
3.3 
3.4 
--

150 
170 
150 
250 
--

1 
0 
0 
0 
--

120 
140 
120 
210 
--

560 
520 
38 

860 
--

18 
18 
18 
?2 
--

.$4 

.7 

.1 
1.? 

3n 
3n 
2n 
4n 
--

9?? 
889 
216 
1400 
--



-- 

-- 

- - 

SPF-
HARD- SODIUM CIFIC 

HARD- NFSS. AD- CON-
DATE NESS NONCAR- SORP- DUCT-
OF (r-,GiL RONATE TION ANCE PH 

LOCAT I ON SAMPLE A5 (MG/L SODIuM RATIO (MICRO-
CAC03) CAC03) PERCFNT MHOS) (UNITS) 

(C- 2- 5)361)CD- 1 78-07-14 600 400 71 1? 3600 
(C- 2- 6)14DDO- 1 76-09-09 -- -- 1400 

78-06-22 130 P6 90 9.8 1450 
(C- 2- 6)1hAAD-S1 66-03-15 2230 2040 88 8? 40400 7.5 

78-06-26 2700 2500 87 75 25900 

0.M.(C- 2- 6)16408- 1 77-09-08 M.••• 17500 
(C- 2- 6)22080- 1 78-06-22 320 200 34 2.0 900 
(C- 2- 6)23CBB- 1 66-06-27 -- -- -- 1330 7.6 

72-07-18 1 50 0 72 7.6 1370 7.5 
74-07-03 -- -- -- 1220 

75-07-08 130 0 7? 6.9 1100 7.7 
76-06-22 -- -- 1230 
76-07-03 140 0 73 7.5 1310 7.9 
77-07-26 -- -- -- 1180 
78-06-26 130 0 73 7.5 1270 - _ 

-- IP e. - -(C- 2- 6)?3CDC- 2 77-07-?0 975 
(C- 2- 6)24AA8- 1 77-09-1? -- 3000 
(C- 2- 6)24ADD- 1 76-09-09 - -- -- 480 

77-08-0 -- -- 380 
(C- 2- h)24CRB- 2 76-09-04 - -- 470 

44078-05-18 
(C- 2- 6124C130- 3 78-05-18 -- -- 460 

Mb MO 
'' ..(C- 2- 61240CD- 1 78-06-02 -- ••• M. 550 

(C- 2- 6)25ABA- 1 78-06-02 -- -- -- -- 520 
-- -- -- 540 - _(C- 2- 6)25ABD- 1 77-06-10 

a/ . M. Oa .1077-07-11 700 
78-05-09 -- --

--

-- 625 
78-06-20 ?c0 87 21 .9 625 

(C- 2- 6)?SACD- 4 76-09-09 -- -- -- 650 
78-05-02 -- -- -- 500 

(C- 2- 6)25RCA- 1 78-05-02 -- -- -- 540 
MI AO(C- 2- 6)258CH-1 78-05-02 -- M.••• ''' ... 580 

(C- 2- 6)26DAC- 1 76-06-22 -- -- -- -- 750 
78-06-22 290 160 24 1.1 750 

(C- 2- 6)36ACC- 2 78-06-?1 320 140 18 .8 775 

9.4(C- 3- 3)1ACBA- 78-01-11 690 560 4 .2 1080 
8.?(C- 3- 3)18C8B- 78-01-11 690 550 4 .2 1000 
8.0(C- 3- 3)28BCA- 78-01-11 180 61 a .2 350 

(C- 3- 3)28RDC- 78-01-11 1100 890 3 .? 1650 7.1 

(C- 3- 4) RAAA- 1 77-04-PP -- ?350 



SILICA, MANGA- mAGNE-
DIS- IwON. NESE. CALCIUM SIUM. SODIUM, 

DATE DEPTH SOLVED DIS- DIS- DIS- DIS- DIS-
LOCATION OF OF TEMPER- (MG/L SOLVED SOLVED SOLVED SOLVED SOLVED 

SITE SAMPLE WELL 
(FT) 

ATUPE 
(DEG C) 

AS 
SI02) 

(UG/L 
As FE) 

(UG/L 
AS Me.) 

(MG/L 
AS CA) 

(MG/L 
AS MG) 

(M(,/L 
AS NA) 

(C- 3- 4) RAAA- 1 
(C- 3- 4) qAAA- 1 
(C- 3- 4)13488- 1 

GW 
SW 
GM 
Gw 
Gw 

78-06-26 
7A-06-06 
73-07-02 
73-08-01 
74-02-01 

675 
573 
660 

Ms .M. 

MD M. 

MS MS 

15.5 
--
--
.... 

13 

13 

--

--

IM .M. 

30 
50 
20 

--

50 
15 

195 

83 
67 
107 
117 
118 

27 
25 
44 
45 
43 

400 
320 
47 
47 
45 

(C- 3- 4)14AD8- 1 

(C- 3- 4)16AAA- 1 

GW 
GM 
Gw 
GW 
GM 

77-10-31 
74-07-11 
77-10-31 
78-06-08 
78-09-21 

--
--
--

656 
927 

--

--
13.0 
14.0 

M.O. 

--
--

13 
13 

150 
40 

310 
--
--

63 
147 
129 
--

102 
129 
118 
120 
120 

46 
54 
52 
58 
15 

45 
37 
40 
39 

420 

(C- 3- 4)3044C- 1 
(C- 3- 4)3188A- 1 
(C- 3- 5) 1ACA- 1 
(C- 3- 5) 4480- 1 

GW 
GW 
GW 
GW 
OW 

77-02-28 
78-02-28 
77-10-28 
77-07-07 
78-07-07 

496 
700 
365 

--

--
20.0 
18.0 
17.5 

13 
26 
18 
--

<60 
<60 

1000 
--
--

<20 
<20 
30 
.0b s• 

- -

57 
91 

540 
--

19 
35 

200 
__ 

42 
98 

1600 

- -

(C- 3- 5) 4888- 2 GW 
GW 
GW 
GW 
SW 

66-06-27 
69-07-15 
70-07-11 
72-07-18 
73-07-03 

407 

_ -

- -

15.5 
14.0 
15.0 
16.0 
16.0 

23 
22 

aft OM 

- -
100 
99 

39 
36 

190 
1HO 

GW 
OW 
GW 
GW 
OW 

75-06-25 
76-06-11 
77-07-07 
77-07-26 
78-06-21 

Ms.M. 

- -
_ -

16.0 
16.0 
17.0 
17.0 
16.0 

21 
21 

23 

10 
--
0 

--

90 
94 

_-

100 

32 
34 

36 

1H0 
190 

190 

(C- 3- 5) cABA- 1 

(C- 3- 5) 7A8C- 1 

6W 
OW 
OW 
Gm 
GW 

78-07-05 
78-06-20 
78-07-26 
76-06-11 
77-07-08 

--
412 

--
390 

--

16.5 
14.0 
13.5 
12.0 
13.0 

OM 

23 
--
.M. 

11M.M1. 

.1M.M 

-
- -

88 

- -

34 
- -

A9 

SSP 

(C- 3- 5) 70CC- 1 

Gm 
ow 
GW 
GW 
GW 

78-06-20 
78-07-05 
76-06-11 
77-07-26 
78-07-05 

289 

- -

12.0 
13.n 
14.0 
15.0 
14.0 

20 
MID MO 

18 
19 

Mb SEW 

- -
SIM ••• 
10 
.•• 

0 

- -

58 

6? 
60 

17 

16 
16 

27 

21 
23 

(C- 3- 5)2PDAB- 1 
(C- 3- 5)36D00- 1 
(C- 3- 6) 1808- 1 

GW 
GW 
GW 
OW 
GW 

78-07-25 
78-06-05 
77-02-28 
76-07-22 
77-05-02 

428 
752 
418 

19.0 

14.0 
14.0 

18 
23 
24 

Ms MS 

- -

60 
ms 

<20 

62 
110 
171 

_ -

17 
41 
71 

22 
330 
115 



 

 
 

 

SOLIDS. 
POTAS- CHLO- FLUO- SUM OF 

SIUM, BICAP- ALVA- SULFATE RIDE. RIDE. BORON. CONSTI-
DATF DIS- BONATF CAR- LINITY DIS- DIS- DIS- DIS- TUENTs. 

LOCATION OF SOLVED (MG/L BONATE (MG/L SOLVED SOLVED SOLVED soLvEn DIS-
SAMPLE (MG/L 

AS K) 
AS 

HCO3) 
(MG/L 

AS CO3) 
AS 

CAC03) 
(MG/L 

AS 504) 
(MG/L 
AS CL) 

(M(/L 
AS F) 

(UG/L 
AS 8) 

SOLVFD 
(MG/L) 

(C- 3- 4) 9AAA-
(C- 3- 4) PAAA-

1 78-06-26 
78-06-06 

6.1 
4.4 

2F0 
280 --

210 
230 

51 
5? 

690 
470 

.3 

.1 
110 
Ao 

(C- 3- 4)13AHR- 1 73-07-025 -- 255 0 209 243 39 .5 1F°0 
73-08-015 
74-02-01 5 

--
3.6 

269 
186 0 

221 
193 

247 
239 

40 
37 

.5

.4 
640 
640 

77-10-315 3.2 216 ••• ... 177 299 ?9 .5 610 
(C- 3- 4)14ADH- 1 74-07-115 ?.4 244 200 323 37 .3 800 

77-10-315 2.2 244 200 321 30 .4 620 

(C- 3- 4)16AAA- 1 
78-06-08 
78-09-21 

1.6 
3.5 

300 
270 

250 
220 

300 
49 

39 
780 

.1 

.1 
5n 
100 

714 
1550 

(C- 3-
(C- 3-

4)30AAC-
4)31RHA-

1 
1 

r,
77-02-28 
78-02-286 .0 

3.8 
-- 236 

226 
27 
86 

49 
197 

.1 

.2 
200 
23n 

343 
776 

(C-
(C-

3- 5) 'ALA-
3- 5) 4A8D-

1 
1 

77-10-28 
77-07-07 

21 
--

180 
--

150 
--

86 
--

3900 
--

.1 
--

230 
--

6460 
--

78-07-07 -- -- --

(C- 3- 5) 4888- ? 66-06-27 -- 220 0 180 445 --
69-07-15 -- 222 0 18? 435 --
70-07-11 -- _... 450 -- -- --
72-07-18 3.5 221 0 181 51 460 - 975 
73-07-03 3.5 225 0 IRS 44 410 905 

75-06-25 3.5 222 182 41 370 .1 7n f-i1 
76-06-11 3.7 224 0 184 49 410 .1 7n 917 
77-07-07 -- -- -- __ --
77-07-26 _.. -- -- -- --
78-06-21 3.7 220 180 4? 410 .1 70 913 

78-07-05 
••• ON em .An ••• 41••• ame.D 

-- --
(C- 3- 5) SARA- 1 78-06-20 2.4 190 160 23 230 .1 40. 563 

78-07-26 -- -- -- --
(C- 3- 5) 7AbC- 1 76-06-11 -- -- --

77-07-08 -- --

78-06-20 1.7 220 180 17 51 .1 30 300 
78-07-05 -- -- -- -- -- --

(C- 3- 5) 70CC- 1 76-06-11 
77-07-26 
78-07-05 

1.6 
1.6 

_.. 

209 
210 
--

0 

--

171 
(70 

15 
13 

Om ••• 

57 
52 

.wAl. 

.1 

.1 
--

4n 
3n 

... 

298 
288 
--

78-07-25 1.7 200 .0 OM 160 14 58 .1 3n 291 
(C- 3- 5)220AH- 1 
(C- 3- 5)3600D- 1 
(C- 3- 6) 1808- 1 

78-06-05 
77-02-286 
76-07-22 
77-05-02 

12 
6.2 
--
--

260 
--
--
--

0 
.0 ea 

--
--

210 
226 
--

150 
?35 

--

540 
378 

--
--

.5 

.2 
180 
410 
--

1330 
1383 
--



 -- 

-- -- -- 

- - 

-- 

-- 

SPF-
HARD- SODIUM CIFIC 

HARD- NESS. AD- CON-
DATE NESS NONCAR- SORP- DUCT-

LOCATION OF (MG/L RONATE TION ANCE PH 
SAMPLE AS (MG/L SODIUM RATIO (MICRO-

CAC03) CAC03) PERCENT MHOS) (UNITS) 

(C- 3- 4) 8AAA- 1 78-06-26 3?0 110 73 9.8 2400 
(C- 3- 4) 9AAA- 1 78-06-06 270 41 7? 8.5 1850 --
(C- 3- 4)11A88- 1 73-07-02 449 ?40 -- 1.0 -- 7.4 

73-08-01 479 260 -- .9 7.9 
74-02-01 47? 320 17 .9 7.R 

77-10-31. 444 270 18 .9 7.1, 

(C- 3- 4)14ADR- 1 74-07-11 547 350 11 .7 -- 7.7 
77-10-31 509 310 15 .0 -- r.f, 

78-06-08 540 290 14 .7 980 --
(C- 3- 4)16AAA- 1 78-09-21 440 220 67 8.7 2550 

(C- 3- 4)30AAC- 1 77-02-28 243 -- 20 1.? 624 7.c) 
(C- 3- 4)3188A- 1 78-02-28 379 -- 36 2.2 1209 7.6 
(C- 3- lACA- 1 77-10-28 2200 2000 61 15 11690 --
(C- 3- 5) 4ARD- 1 77-07-07 .1. .06 -- -- 14?5 

78-07-07 -- 1400 

(C- 3- 5) 4888- 2 66-06-27 -- -- -- 1730 8.0 
414 ?3? -- On MHO 1720 7.769-07-15 

70-07-11 -- -- 1720 
72-07-18 41n 230 50 4.1 1800 7.5 
73-07-03 400 210 49 3.9 1760 7.6 

75-06-25 360 170 52 4.1 1280 --
76-06-11 370 140 5? 4.3 1700 7.5 
77-07-07 -- -- -- 1500 --
77-07-26 1560 
78-06-21 400 220 51 4.1 1570 

78-07-05 -- -- 1600 
(C- 3- 5) SABA- 1 78-06-20 36n ?00 29 1.6 1025 

78-07-26 -- 850 
(C- 3- 5) 7ABC- 1 76-06-11 540 

77-07-08 500 

78-06-20 21n 34 21 .8 530 
78-07-05 -- -- 520 --

(C- 3- 5) 70cc- 1 76-06-11 220 49 17 .6 520 7.4 
77-07-26 ??0 43 1Q .7 5?5 
78-07-05 -- -- 560 

78-07-25 220 61 17 .6 500 7.7 
(C- 3- 5)22DA8- 1 78-06-05 440 ?30 61 6.8 2300 7.? 
(C- 3- 5)3600D- 1 77-02-28 71n 26 1.9 1913 7.7 
(C- 3- 6) 18D8- 1 76-07-22 ••• ..I. -- 900 --

77-05-02 -- 770 



 

 

 

LOCATION 
SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 
WELL 
(FT) 

TEMPER-
ATURE 

(DFG C) 

SILICA, 
DIS-
SOLVED 
(MG/L 
AS 

SI02) 

IRON, 
DIS-

SOLVED 
(UG/L 
As FE) 

MANGA-
NESE. 
DIS-

SOLVED 
(UG/L 
AS MN) 

CALCIUM 
DIS-
SOLVED 
(MG/L 
AS CA) 

MAGNE-
SIUM. 
DIS-

SOLVED 
(MG/L 
AS MG) 

SODIUM, 
DIS-

SOLVED 
(MG/1_ 
AS NA) 

(C- 3- 6) 18D8- 1 
(C- 3- 6)19BCB-
(C- 3- 6)19CDC-
(C- 3- 6136AAC- 1 
(C- 4- 3) 98CC-

GW 
SW 
SW 
GW 
SS 

78-07-05 
78-06-23 
78-06-07 
78-02-286 
78-06-27 

--
--
--

780 
--

14.0 
15.5 
10.0 
--
8.0 

--
1 4 
9.0 
19 
9.6 

--

--
830 

MP OM 

..-

<20 
--

-
49 
?4 
7? 
82 

-_ 
12 
5.0, 
19 
?5 

-
30 
10 
33 
12 

(C- 4- 3) 9C88-
(C- 4- 4) 3880-
(C- 4- 5)13CAC-
(C- 4- 6) 4CAD-
(C- 4- 6) 6CA 

SW 
SW 
SS 
SW 
SW 

78-06-27 
78-06-27 
78-06-23 
79-06-23 
71-08-24 

--
--
--
--
--

12.5 
10.5 
19.5 
11.5 
10.0 

11 
9.6 
39 
12 
--

--

--
--

--
--
--
.... 
--

66 
63 
220 
83 
--

9.8 
14 
49 
17 
--

6.0 
9.4 

110 
25 
--

SW 
Sw 
SW 
Sw 
SW 

71-09-22 
71-10-21 
71-12-02 
71-12-30 
72-02-17 

--
.... 

--
--
--

7.5 
6.0 
3.5 
3.0 
4.5 

- -

MO OM 

- _ 
ONI, 

00.0 

-MD 

_ -
- -

SW 
SW 
SW 
SW 
SW 

7?-04-04 
72-05-03 
72-05-31 
72-06-23 
7?-07-25 

--
--
--
--
--

7.0 
10.0 
9.5 
9.5 
17.0 

-- -- --
--
.... 
-
--

--
--
--
--
--

_ -

SW 
SW 
SW 
SW 
SW 

72-08-24 
72-10-13 
72-11-14 
72-12-14 
73-01-18 

--
--

10.0 
9.0 
5.n 
P.9 
4.0 m• 

_ -

Sw 
SW 
Sw 
SW 
SW 

73-02-21 
73-03-27 
73-04-30 
73-05-17 
73-05-24 

--
--
--

3.9 
4.9 
7.0 
9.0 
7.0 

_ -

SW 
SW 
SW 
SW 
SW 

73-06-04 
73-06-22 
73-07-23 
73-08-21 
75-10-07 

--

--
_-

7.0 
7.5 
10.0 
9.5 
8.0 

SW 
SW 
SW 
SW 
SW 

75-11-10 
75-12-09 
76-01-19 
76-02-11 
76-04-26 

--
--
--
--

4.5 
4.0 
3.0 
3.0 
5.5 

••• 

- -
- -



 

 
 

LOCATION 

DATE 
OF 

SAMPLE 

POTAS-
SIUM. 
DIS-

SOLVED 
(mG/L 
AS K) 

AICAR-
80NATE 
(MG/L 

AS 
HCO3) 

CAR-
80NATF 
(MG/L 
AS CO3) 

ALKA-
LINITY 
(Mr/L 
AS 

CAC03) 

. 
SULFATF 
DIS-
SOLVED 
(mG/L 
AS SO4) 

CHLO-
RIDE. 
DIS-
SOLVED 
(mG/L 
AS CL) 

FLUO-
RIDE. 
DIS-

SOLVED 
(MG/L 
AS F) 

noPoN. 
015-
SOLVED 
(UG/L 
AS 8) 

SOLTDs. 
SUM OF 
CONSTT-
TUENTS. 
DIS-

SOLvFn 
(MG/L) 

(C- 3- 6) 1808- 1 
(C- 3- 6)198C8-
(C- 3- 6)1QCDC-
(C- 3- 6)36AAC- 1 
(C- 4- 3) 98CC-

78-07-0c 
78-06-23 
78-06-07 
78-02-28 
78-06-27 

--
1.4 
.8 
1.7 
1.0 

--
180 
83 
--
240 

--
--
--
--
--

--
150 
68 
236 
200 

-_ 
21 
10 
18 

100 

.... 
44 
?3 
65 
14 

__ 
. P 
.1 
.1 
.1 

--
50 
2n 

16n 
2n 

--
260 
123 
35? 
362 

(C- 4- 3) 9C88-
(C- 4- 4) 388D-
(C- 4- 5)13CAC-
(C- 4- 6) 4CAO-
(C- 4- 6) 6CA 

78-06-27 
78-06-27 
78-06-23 
78-06-23 
71-08-24 

.7 

.8 
8.7 
1.3 
--

190 
210 
260 
220 
--

--
--
--
--
--

100 
170 
210 
180 
--

16 
17 

460 
21 
--

8.9 
14 

200 
48 
--

.1 

.1 

.9 

.1 
--

2n 
2n 

27n 
40 
--

21? 
231 
1220 
31A 
--

71-09-22 
71-10-21 

--
--

..... 
co. 

--
... 

--
... 

M.M. 

--

--

--

--

.... 

e.. 

0.. 

--
mm. 

7112.42 

71-12-30 

72-02-17 

--

--

--

MM. 

mP... 

--

...... 

--

--

--

m.m. 

--

--

--

..... 

--

--

--

.mM. 

--

__ 

--

eM... 

--

--

--
--

7?-04-04 
72-05-03 
72-05-31 
7?-06-23 
72-07-25 

--
--
--
--
--

--
--
--
--
--

--
--
--
--
_-

__ 
--
--
--
--

--
dmal. 

--
--
am v.". 

--
--

--
--
.... 

--
...... 

--
--
--

--
--

.... 
--
m.. 

--
--
--
--
--

72-08-24 
72-10-13 
72-11-14 
72-12_-14 

73-01-18 

--
--

--
--

--

--
--

--
--

--

--
--

__ 
OM... 

--

--
--

--
''''. 

--

--
OM M. 

--
OM M. 

..... 

--
mm 

--
--

--

--
m.M 

--
mwM. 

--

--
4M.. 

--
.m... 

--

--
--

--
--
--

73-02-21 
73-03-27 
73-04-30 
73-05-17 

--
--
--
--

--
--
--
--

me.. 

--
--
--

..o.. 

--
--
--

.00M. 

--
--
.11.... 

--

--
--
mm 

--

--
__ 
--

--

--
--
.... 

--
--
--
--

73-05-24 -- M.M. m.al. M.M. 
--

mm mWm. ... --

73-06-04 
73-06-22 
73-07-23 
73-08-21 
75-10-07 

--
--
--
--

--

--
--
--
ft.,. 

.... 

--
--
--
--

--

--
MI 6M 

--
--

--

--
--

--
--

--

--
--

--
..... 

--

--
--

--
.... 

--

__ 
O. 

--
.... 

el.. 

--
--
--
--
--

75-11-10 
75-17-09 
76-01-19 
70-02-11 
70-04-26 

--
--
--
_-
--

--
--
--
..-
--

--
--
--
_-
--

--
--
--
--
--

--
--
--
--
--

--
--
--
--

--

--
--
--
--

--

--
--
--
--

--

--
--
--
--
--



-- 
-- 

-- 

-- 

-- -- 

-- -- 
-- 

(iPF-
HARD- SODIUM CIFIC 

HARD- NESS, AJ- CON-
DATE NESS NONCAR- SORP- DUCT-
OF (MG/L RONATE TION ANCE PH 

LOCATION SAMPLE AS (MG/L SODTuM RATIO (MICRO-
CAC03) CAC03) PERCFNT MHOS) (UNITS) 

(C- 3- 6) 10DR- 1 78-07-05 -- -- -- 800 
(C- 3- 6)198C8- 78-06-23 170 24 27 1.0 380 
(C- 3- )19cnc- 78-06-07 83 19 21 .5 195 
cr..- 3- 6136AAC- 1 78-02-28 271 -- ?? .9 673 7.7 
(C- 4- 3) 98CC- 78-06-27 310 110 0 .3 480 

(C- 4- 3) QC8H- 78-06-27 210 49 6 .2 480 
(C- 4- 4) 3880- 78-06-27 220 43 q .3 400 
(C- 4- 5)13CAC- 78-06-23 750 540 24 1.7 1600 
(C- 4- 6) 6CA 78-06-23 280 97 16 .7 535 

71-08-24 -- -- -- ..... 270 

71-09-22 -- -- 340 
71-10-?1 -- .=. MD 320 
71-12-02 300 
71-12-30 -- -- -- 290 
72-02-17 -- -- -- 310 

72-04-04 ••• OM 340NIP .0, M, W• 

OM MO --
72-05-31 -- 215 
72-05-03 -- 340 

-... -- --
72-06-23 -- -- -- 185 
72-07-25 -- -- ... .. WM 315 

72-08-24 -- -- 300 
MP 4= 41M, OM72-10-13 ••• OW 335 

72-11-14 
--

275 
72-12-14 ,=.. OW ... 27041M, .IM. 

MO .10 M. fte .1.0 MO73-01-18 320 

73-02-21 -- 335 
73-03-27 .. ./. ... ••• OWei. -- 340 
73-04-30 -- -- 240 
73-05-17 210 
73-05-24 -- -- 225 

73-06-04 -- 175 
73-06-22 245.=, MP OD .M 

MV... MO .1.1.73-07-23 230 
73-08-21 -- 285 

OP .075-10-07 ••• MP 350 

79-11-10 -- 340 
75-1?-09 -- 360 
76-01-14 -- 280 

355 
76-04-26 -- -- 350 
76-02-11 --



SILICA. MANGA- MAGNE-

LOCATION 
SITE 

DATE 
OF 

SAMPLE 

DEPTH 
OF 

WELL 
(FT 

TEMPER-
ATURE 

(DEG C) 

DIS-
SOLVED 
(MG/L 
AS 

SI02) 

100N, 
DIS-

SOLVED 
(UG/L 
AS FE) 

NESE. 
DIS-

SOLVED 
(UG/L 
AS MN) 

CALCIUM 
DIS-
SOLVED 
(MG/L 
AS CA) 

SIUM. 
DIS-

soLvEn 
(MG/L 
AS MG) 

SODIUM. 
DIS-

soLvEn 
(MG/L 
AS NA) 

(L- 4- 6) 6LA SW 
SW 
SW 
SW 
SW 

76-05—?6 
76-07-06 
76-08-02 
76-09-08 
76-10-21 _ -

7.0 
11.0 
10.0 
9.5 
9.0 

- -
- -

- -

SW 
SW 
SW 
SW 
SW 

76-11-10 
76-12-08 
77-01-13 
77-02-08 
77-03-11 _ -

6.0 
3.5 
3.0 
2.0 
?.5 

- -
- -

- -

- -
- -

_ -

SW 
SW 
SW 
SW 
SW 

77-04-19 
77-05-02 
77-05-24 
77-06-15 
77-07-18 _ -

6.0 
9.0 
7.0 

10.0 
11.0 

--
- -

_ -

SW 
SW 
SW 
SW 
sw 

77-08-16 
77-09-09 
77-10-12 
77-11-09 
77-12-06 

- -
_ -

_ -
_ -

11.5 
10.0 
7.n 
4.0 
9.0 

SW 
SW 
SW 
SW 
SW 

78-01-05 
78-0?-06 
78-03-0? 
78-04-03 
78-04-?7 _ -

4.0 
3.5 
5.0 
6.5 
6.5 

- _ 

- -

SW 
SW 
SW 

7P-05-26 
78-07-03 
78-08-30 

_ -
_ -

9.0 
II.n 
10.9 

_ -



 

 

-- 

- - - - 
- - 
- - 

- - 
- - 

- - 
- - 

••• 

- - 

SOLIDS. 
POTAS- CHLO- FLUO- SUM OF 
SIUM• BICAR- ALKA- SULFATE RIDE• RIDE• BORON• CONSTI-

DATE DIS- BONATE CAR- UNITY DIS- DIS- DIS- DIS- TUENTS. 
OF SOLVED (MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED DTS-LOCATION 

SAMPLE (MG/L AS (MG/L AS (MG/L (MG/L (M(/L (U(3/L SOLVED 
AS K) HCO3) AS CO3) CAC03) AS SO4) AS CL) AS F) AS B) (MG/L1 

(C- 4- 6) 6CA 76-05-26 --
...- -- -- - - - - - _76-07-06 

76-08-0? 
76-09-08 
76-1fl-?1 

76-11-10 
76-12-08 
77-01-13 
77-0?-08 
77-03-11 

40W,77-04-1Q 
77-05-0? 
77-05-24 
77-06-15 
77-07-18 - -

77-09-16 
77-09-09 _ - - -
77-10-12 
77-11-09 
77-12-06 

78-01-05 
78-02-06 
78-03-02 - -
78-04-03 
78-04-27 

78-05-26 
78-07-03 
78-08-30 



-- 

-- -- 

-- -- 

-- 
-- -- 

-- 
-- 
-- 

-- -- 
-- -- -- 

-- 
-- 

-- -- 
-- -- -- 
-- -- 

-- 

••• -- 

-- 
-- 

SPF-
HARD- SODIUM CIFIC 

HARD- NESS. AD- CON-
DATE NESS NONCAR- SOPP- DUCT-

LOCATION OF 
SAMPLF 

(MG/L BONATE 
AS (MG/L SODIUM 
CAC03) CAC031 PERCFNT 

TTnN ANCE PH 
PATIO (MICRO-

MHOS) (UNITS) 

(C- 4- 6) 6CA 76-05-?6 
76-07-06 
76-08-02 

-- GM M.76-09-08 
76-10-21 

76-11-10 
76-12-08 .M,O0 

77-01-13 
77-02-08 
77-03-11 

77-04-19 
ON.UM77-05-02 

77-05-24 
77-06-15 
77-07-18 

77-08-16 
77-09-09 
77-10-12 
77-11-09 
77-12-06 

78-01-05 
78-02-06 

.1178-03-02 
78-04-03 
78-04-27 

01.10 OWOM78-05-26 
01111W78-07-03 -- --

78-08-30 

All analyses are by the U.S. Geological Survey except where noted. 
1Mine-discharge water sampled above settling pond. 
2Mine-discharge water sampled below settling pond. 
3Mine-discharge water from new workings sampled at discharge point. 
4Mine-discharge water from old workings sampled at discharge point. 
5Data provided by Anaconda Co. 
6Data provided by Tooele Army Depot. 

-- 240 
- 230 

230 
310 
340 

-- 340 

290 
340 
340 
320 

Mb •••300 
210 
290 
240 
300 

330 
-- 350 
-- 340 
-- 360 

340 

330 
360 
340 
300 
340 

??0 

195 
310 



WERT 
BOOKBINDING 
MIDDLETOWN ►A 

AUG 84 
we're Oink, Sound 
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