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SUMMARY SHEETS
Paradox Valley Unit

Colorado River Basin Salinity Control Project

LOCATION
The Paradox Valley Unit would be located in Montrose and San Miguel
Counties of southwestern Colorado in the Upper Colorado River Basin.

PLAN

The unit would be designed to reduce the salinity of the Dolores and
Colorado Rivers by pumping brine ground water from a well field located
along the Dolores River in Paradox Valley and thus preventing it from
surfacing in the riverbed. A test well field has already been installed
as part of a design data collection program, and other facilities re-
quired for brine treatment and disposal would be added during unit
construction.

The brine would be piped from the well field to a nearby hydrogen sul-
fide stripping plant, where potentially toxic and corrosive gas would be
converted into sulfur. An operational headquarters would be constructed
at the site of the stripping plant. The treated brine and sulfur would
be piped from the stripping plant to the proposed Radium Evaporation
Pond for disposal. The pond- would be located in Dry Creek Basin to the
southeast of the well field, and eight pumping plants would be installed
on the pipeline to lift the brine over the divide between Paradox Valley
-and the basin.

To reduce adverse impacts on wildlife, a wildlife area would be devel-
oped near the evaporation pond and other areas temporarily disturbed by
construction would be seeded with plant species valuable as wildlife
habitat. Since the wildlife area was not included in the unit plan
when it was authorized, the approval of the appropriate congressional
committees would be required. Also included as part of the unit would
be a cultural resource program to collect and preserve archaeological
information from two sites located within the proposed evaporation pond.

EFFECTS ON COLORADO RIVER (average annual)

Stream depletion (acre-feet). . . . . . . . . . . . oo ... 3,950
Decrease in salt load (toms). . . . . . . . 180,000
Effects on salt concentration at Imper1a1 Dam (mg/l)
Increase from concentrating effect of stream depletion . . . 0.4
Decrease from reduction of salt load . . . . . . . . . . . . 18.6

Net decrease. . . . . . . . « v v v e e e e e e e e e 18.2




SUMMARY SHEETS (Continued)

ESTIMATED COSTS

Construction costs (January 1977 prices)
Salinity control
Brine well field.
Hydrogen sulfide strlpplng plant
Brine pipeline. .
Brine pipeline pumping plants . .
Radium Dam, Dike, and Evaporation Pond
Transm1581on lines and substations.
Permanent operating facilities.
Operation and maintenance housing .
Capitalized movable eguipment .
Service facilities.
Depreciation and salvage. .
Investigations (Reclamation fund)
Wildlife mitigation .
Subtotal .
Cultural resource program.
Total. .
Annual equivalent cost of construct1on
Annual operation, maintenance, and replacement
costs (1974-76 prices). .
Total annual costs . . .
Annual equivalent cost per mg/l of net sallnlty
decrease at Imperial Dam.

1

COST ALLOCATIONS (iOO-year period at 5 5/8 percent interest)

Construction
costs
Reimbursable costs

Salinity control facilities $12,595,000

Nonreimbursable costs
Salinity control facilities 37,786,000
Cultural resource program 9,000
Subtotal 37,795,000

Total 36,556,665

$1,900,000
2,300,000
5,900,000
4,800,000
33,000,000
590,000
175,000
390,000
1,010,000
820,000
-1,570,000
456,000
___ 610,000
50,381,000
9,000
50,390,000
3,175,000

332,300
3,507,300

192,700

Annual
operation,
maintenance,
and replace-
ment costs

$84,600

247,700

247,700

337300




SUMMARY SHEETS (Continued)

REPAYMENT OF REIMBURSABLE COSTS (50-year repayment period)

Annual
operation,
maintenance,

Construction and replace-
costs ment costs
Lower Colorado River Basin Development
Fund $10,706,000 $70,200
Upper Colorado River Basin Fund 1,889,000 12,400
Colorado Division of Wildlife 2,000
Total 12,595,000 84,600
PROJECT FEATURES
Depth Capacity
Number (feet) (cfs)
Wells
Brine production wells 18 48-155 0.1-1.1
Ground water monitoring wells 68 20-300
Length
(miles)
Brine pipeline 20.5 5
Brine pipeline pumping plants 8 5.26
Radium Radium
Dam Dike
Dams (feet)
Height above streambed 87 56
Crest length 8,300 7,500
Evaporation Pond
Capacity (acre-feet)
Flood control’ 18,700
Inactive 62,060
Dead 6,040
Total 86,800
Surcharge 6,540
Maximum water surface area (acres) 3,750




Appendixes to the Paradox Valley Unit have been prepared in two vol-

umes with the data grouped as follows.

APPENDIX A
DESIGNS AND ESTIMATES

APPENDIX B
HYDROSALINITY
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CHAPTER I

INTRODUCTION

Unit Purpose and Location

The hydrosalinity appendix presents the results of definite plan stud-
ies of the Paradox Valley Unit, Colorado, of the Colorado River Basin Sa-
linity Control Projects. The unit, as shown in Figure 1 on the following
page, is one of four salinity control units authorized for construction
by Title II of Public Law 93-320 signed by the President on June 24, 1974.
The three other units are the Grand Valley Unit, Colorado; the Las Vegas
Wash Unit, Nevada; and the Crystal Geyser Unit, Utah. Prior salinity con-
trol investigations were authorized by the Colorado River Storage Project
Act (Public Law 84-485), the San Juan-Chama Project and Navajo Indian Ir-
rigation Project Act (Public Law 87-483), and the Fryingpan-Arkansas Proj-
ect Act (Public Law 87-590).

The Paradox Valley Unit would be located in Montrose and San Miguel
Counties of southwestern Colorado, just east of the Colorado-Utah State
line as shown on the frontispiece map. The unit area would consist of
Paradox Valley on the main stem of the Dolores River and the northwestern
part of Dry Creek Basin to the southeast in the San Miguel River drainage.
The San Miguel River is a tributary of the Dolores River, which in turn
is a tributary of the Colorado River.

The Paradox Valley Unit would be designed to reduce the brine inflow
to the Dolores River in Paradox Valley. This inflow has been identified
as a major natural point source of salt in the Upper Colorado River Basin.
As the river crosses the valley it picks up an estimated 205,000 tons of
salt annually from surfacing brine ground water and irrigation return
flows and carries them to the Colorado River.

Unit Setting

Economic development

The only communities in Paradox Valley are the very small farming
towns of Paradox and Bedrock. Other communities in the vicinity are
Nucla, Uravan, and Naturita, all located on, or near, the San Miguel River
to the east of the valley. There is no permanent population in the north-
western part of Dry Creek Basin.

Paradox Valley was first settled in 1877 by farmers and ranchers. Al-
though sporadic mining booms have occurred since that time, agriculture
and some small industries have remained as the economic base for the
people in the valley.
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CHAPTER I INTRODUCTION

Agriculture in Paradox Valley is confined to the West Paradox Creek
watershed which contains about 60,300 acres, with approximately half in
private ownership and the remainder under Federal control. The watershed
is located in portions of Montrose County, Colorado, and San Juan and
Grand Counties, Utah., About 2,500 acres are under irrigation with a wa-
ter supply from West Paradox Creek, Buckeye Reservoir in the La Sal Moun-
tains to the northwest, and ground water wells. Livestock and livestock
feeds provide the principal source of income, The eastern half of the
valley provides a limited amount of range, and Dry Creek Basin also pro-
vides some sparse grazing.

Two sawmills located near the town of Paradox process timber from
the La Sal Mountains to the northwest and the Uncompahgre Plateau to the
east, but these operations provide little employment. Mining also con-
tributes to the local economy. Carnotite, a mineral containing the radio-
active elements uranium, vanadium, and radium, is mined on the mesas sur-
rounding Paradox Valley. This activity has increased considerably in re-
cent years. A major portion of the ore is shipped to a processing plant
in Uravan, which uses brine from a well in Paradox Valley in the milling
process. Brine from a second well is sold for use in drilling operations
in the area.

Vegetation

Natural vegetation in the project area varies according to elevation,
precipitation, soil, and other factors. The Dolores River supports ripar-
ian vegetation characterized by cottonwood and forestiera upstream from
the brine seeps and tamarisk downstream, with forbs and grasses found in
both sections. Rushes are found in marshy areas along the stream. '~ In:
both Paradox Valley and Dry Creek Basin, extensive semiarid areas with
saline soils are characterized by greasewood, seablite, winterfat, snake-
weed, and other salt-tolerant plants. Sagebrush is found on higher slopes
throughout the area and is associated with a large variety of grasses wher-
ever overgrazing has not occurred. Pinyon-juniper woodlands characterize
the mesas and high slopes. No endangered or threatened plants have been
identified in the unit area.

Fish and wildlife

In the vicinity of Paradox Valley the Dolores River and West Paradox
Creek support primarily nongame fishes, including the speckled dace, flan-
nelmouth sucker, roundtail chub, mottled sculpin, red shiner, bluehead
sucker, fathead minnow, black bullhead, and channel catfish. Because of
the influx of saline ground water in the valley, fish inhabit the reach
in and immediately downstream only when the streamflow is high enough to
dilute the salt and move into other reaches or tributaries whenever low
flows result in high salinity.
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Big game mammals in the unit area include the mule deer, elk, prong-
horn, black bear, and mountain lion. Small game mammals, furbearers, var-
mints, and nongame mammals are found throughout the vicinity of the unit.
Over a hundred species of birds, including both resident and migrant popu-
lations, have been identified in the area.

The peregrine falcon is the only threatened or endangered species
known to inhabit the unit area. A mating couple nested and produced one
offspring during the spring of 1977.

Climate

The climate in the project area is characteristic of the semiarid
southwestern United States, with low precipitation and humidity, abundant
sunshine, high evaporation rates, and wide ranges between daily high and
low temperatures. The prevalling winds are from the southwest and are
fairly strong in the spring with some winds year round.

The Bureau of Reclamation has maintained weather stations at Bedrock
in Paradox Valley and in Dry Creek Basin since February 1975. During that
time, the average annual precipitation has averaged about 8 inches at both
stations. June is usually the driest month of the year, and July through
October are the wettest, primarily because of afternoon showers which oc-
casionally reach thunderstorm intensity. A small to moderate amount of
snow falls during the winter. Maximum and minimum temperatures for the
years 1975 and 1976 have been 103° F and -22° F for the Bedrock station
and 92° F and -26° F for the Dry Creek Basin station.

Topography and geology

The unit area is located in a region topographically characterized
by narrow mesas, broad plateaus, long narrow valleys bordered by steep
cliffs, and deeply entrenched canyons and gorges. The most prominent
geologic features 1in the vicinity of the unit are the La Sal Mountains,
rising to elevations of over 12,000 feet to the northwest, and the Uncom-
pahgre Plateau, a broad uplift of between 8,500 and 10,000 feet in eleva-
tion to the northeast. As the Dolores River enters Paradox Valley, it
emerges from a 50-mile stretch of narrow and deep canyons which twist
through high mesas.

Paradox Valley is one of five major collapsed salt anticlines in
southwestern Colorado and southeastern Utah as shown on Figure 2 on the
following page. A northwest-southeast trending, elongated valley about
24 miles long and from 3 to 5 miles wide has been formed by the erosion
of faulted and uplifted sandstone and shale formations. This process
has exposed a residual gypsum cap which covers up to 14,000 feet of rela-
tively pure salt and salt-rich shale. The process is illustrated in Fig-
ures 3 and 4 on pages 6 and 7. The emergence of mountainous uplifts on
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CHAPTER 1 : INTRODUCTION

each side of the area has placed intense lateral pressures on the inter-
vening sedimentary formations, resulting in faulting and fracturing along
weak axial zones, With the relaxing of the lateral stresses combined
with the weight of the overlying strata, a deeply buried layer of salt-
rich material has flowed upward into the faulted area to create an anti-
cline. The Dolores River has remained in its original streambed during
this time and, in combination with other erosional forces, has removed
the collapsing upper materials to form the valley. Contributing to the
collapse have been the constant dissolution and removal of the underlying
salt bed by ground water, These processes, which began 200 million years
ago, are still active.

The floor of the valley is relatively flat and smooth, sloping grad-
ually from both ends toward the Dolores River. In the southeastern half,
the surface is broken by low outcrops of gypsum., The surrounding walls
are nearly vertical and in some places rise nearly 1,500 feet above the
floor, exposing brilliantly colored strata of sandstone and shale. Land-
slide materials and talus slopes are common along the bases of slopes.
The Dolores River enters Paradox Valley. at about the valley midpoint and
crosses perpendicular to the valley‘'s axis. Because of the very low
slope in the riverbed, velocities of the river through the valley are
very slow and extensive flood plains have been created on both sides of
the river. Two areas of brine inflow have been identified in the river
channel and are shown on the first photograph on the following page.

Dry Creek Basin, southeast of Paradox Valley, is separated from the
valley by high mesas which have developed from the uplifted sedimentary
flanks of the salt anticline., The West Fork of Dry Creek lies in a shal-
low structural syncline, or natural basin, with gently rising slopes.
An artist's concept of Radium Dam and Evaporation Pond in Dry Creek Basin
is shown in the second photograph on the following page. Mancos Shale, a
brackish and impervious marine formation, underlies most of the basin and
is frequently found in remnant form on the surface. The bedrock forma-
tion, consisting of Dakota Sandstone, is exposed along the north edge of
the basin and dips sharply toward the center, disappearing under the Man-
cos Shale. The area is topographically breached on the north side, where
the West Fork flows through to join Dry Creek.

Water resources

The major streams in the project area are the Dolores River and its
largest tributary, the San Miguel River. Smaller tributaries of the Do-
lores include La Sal Creek, which enters from the northwest about 5 miles
upstream from Paradox Valley, and West Paradox Creek, which enters from
the northwest within the valley., East Paradox Creek enters the river
from the eastern part of the valley and is intermittent, having essen-
tially no effect on riverflow, Dry Creek, which drains all of Radium
Evaporation Pond site, is a tributary of the San Miguel River, The Do-
lores and San Miguel Rivers exhibit the large fluctuations characteristic
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of streams in southwestern Colorado, with very high runoff during the
spring because of melting snow in the mountains and very low flows after
midsummer, High flows occur in the summer and fall from afternoon thun-
derstorms but are of very short duration.

The Dolores River 1s relatively fresh as it enters the valley and
saline as it leaves, especially during low flows. The flow-weighted av-
erage salinity nearly triples as the river crosses the valley because of
emerging brine in the river bottom. This is the major water quality prob-
lem in the project area. The brine inflow areas along the river are shown
in the first photograph on the preceding page.

Both sides of the Dolores River are underlain by nearly saturated
brine with a total dissolved solids concentration of about 260,000 milli-
grams per liter (mg/l), containing approximately 87,400 mg/l sodium and
143,400 mg/l chloride. This brine ground water comes from the underlying
formation of salt and salt-rich shale and discharges through seeps and
springs at several points in the two brine inflow areas. Brine inflow
rates are estimated to range from 0.2 to 2.1 cubic feet per second (cfs).
The west portion of the valley has a relatively fresh ground water zone
(1,500 mg/1) on top of the brine, whereas little fresh ground water is
found in the east portion.

Unit Description

Plan of development

The annual inflow of salt into the Dolores River would be reduced by
about 180,000 tomns, or about 90 percent, by drilling 18 wells into the
brine aquifer on both sides of the river and pumping brine from the wells
at a rate sufficient to control the natural discharge into the river.
This would lower the potentiometric head and the freshwater-brine inter-
face, which would proportionately reduce the brine inflow. As part of a
design data collection program, these wells are presently being drilled
and tested.

The brine would be pumped from the wells and discharged into a pipe
manifold system to a Hydrogen Sulfide Stripping Plant, which would re-
move the hydrogen sulfide gas that is present in the brine. This gas
would have to be separated from the brine because of its toxicity, corro-
siveness, and obnoxious odor. In the stripping plant the hydrogen sulfide
gas would be converted to elemental sulfur and water through an air oxida-
tion process.

A buried pipeline would convey the brine and elemental sulfur from
the Hydrogen Sulfide Stripping Plant to the Radium Evaporation Pond. The
pipeline would be 20.5 miles long, extending to the southeast along State
Highway 90, then crossing the divide between Paradox Valley and Dry Creek
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Basin, and terminating at Radium Evaporation Pond. Eight relift pumping
plants would be required to achieve the total 1lift of about 2,040 feet
between the well field and the top of the divide, with the first pumping
plant located adjacent to the Hydrogen Sulfide Stripping Plant.

Radium Evaporation Pond would be formed by the construction of a dam
on an intermittent tributary of the West Fork of Dry Creek and a dike on
an intermittent tributary of the East Fork. All brine and natural inflow
would be stored and evaporated at this facility.

For the Definite Plan Report and the Environmental Impact Statement
all facilities are designed on the extreme condition that 5 cfs of brine
with a salinity of 260,000 mg/l must be pumped constantly during the 100-
year life of the unit to control the salt pickup by the Dolores River.
The design data collection program, which is presently being carried out
and is scheduled for completion by the end of fiscal year 1979, will be
used to test and make modifications to the well field and to determine a
final design capacity for the Hydrogen Sulfide Stripping Blant, the brine
pipeline and pumping plants, and the evaporation pond.

Unit effects

Under the extreme condition that 5 cfs would have to be pumped con-
stantly from the well field, the unit would cause a depletion of about
3,600 acre-feet annually from the Dolores River or a little more than 1
percent of the average annual flow. It is more likely, however, that a
lesser pumping rate will be sufficient and the unit depletion should be
considerably less, The average annual runoff in the two intermittent
tributaries to Dry Creek of about 350 acre-feet would be stored and evap-
orated in Radium Evaporation Pond. The maximum average annual depletion
from the Colorado River attributable to the Paradox Valley Unit would be
about 3,950 acre-feet,

The Bureau of Reclamation estimates that the brine well field would
effectively remove up to 180,000 tons of salt annually, or about 90 per-
cent of the salt now entering the river. The overall effect of the unit
would be to decrease the salinity of the Colorado River at Imperial Dam
by 18.2 mg/l, or about 1.6 percent of the salinity level under 1976 modi-
fied conditions.l/ The reduction attributable to salt removal would ac-
tually be 18.6 mg/1 but would be slightly offset by an increase of 0.4
mg/1l caused by an average annual stream depletion of about 3,950 acre-
feet. The unit effects on salinity are developed in more detail at the
end of Chapter III.

1/ Conditions assuming all projects under construction in 1976 or
nearing construction (final EIS filed) as being completed.
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Unit Investigationé

Much of the geologic and ground water information preyiously dis-
cussed was obtained through a series of drilling programs and pump tests.
Feasibility investigations were initiated in 1971 to study control methods
to prevent the salt from entering the Dolores River. After gathering
available information from literature, maps, and drill logs, a program of
exploratory drilling was initiated in the summer of 1972. At that time
five 3~inch-diameter core holes were drilled on the east side of the river.
A more comprehensive drilling program was initiated in late 1972 in which
a total of 12 holes was drilled on both sides of the river.

In 1973 a test well and three monitoring wells were drilled to test
the aquifers. Two 48-hour pump tests were conducted in October and Decem-
ber 1973, one in the alluvium and one in the residual gypsum cap.

In the summer and fall of 1975 a ground water observation well net-
work was installed, including piezometers of varying depths at 29 sites.
At this time two additional test wells were drilled to pump from the gyp-
sum cap.

A 30-day aquifer test was conducted in January 1976 utilizing two of
the three test wells (one test well did not produce sufficient brine to
pump) .

In the summer of 1977, 18 test wells were installed in the alluvium
as part of the design data collection program, Starting about September
1978 and continuing for about 1 to 1% years, the 18 wells in various com-
binations will be pumped. The pumping rates of each well will be adjusted
in order to determine the most efficient pumping rate and pattern.

General Investigations Map 1294-400-21, showing well location and
the brine inflow areas, is included on the following page.
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CHAPTER II

WATER RESOURCES

Surface Water

Surface water measurements were initiated in 1971 when three stream
gaging and water quality sampling stations were established. The first
station was located where the Dolores River enters the valley, about 1.5
miles upstream from the brine seep area (Dolores River at Bedrock, Colo.);
the second where the river leaves the valley, about 1.5 miles downstream
from the brine seep area (Dolores River near Bedrock, Colo.); and the
third on West Paradox Creek, 2.6 miles upstream from its mouth (West
Paradox Creek above Bedrock, Colo.). These stations are being maintained
by the Geological Survey. Except for West Paradox Creek, continuous flow
measurements and weekly water quality samplings have been taken since
1971 and are continuing at present. Problems with bank caving and main-
taining a workable cross section were encountered with the gage on West
Paradox Creek, and it was discontinued September 1973; however, the sam-
pling station has been maintained. A sampling station was also estab-
lished on the Dolores River approximately 5 miles below the confluence
of the San Miguel River.

The Geological Survey maintains both stream gaging and water sampling
stations on both the San Miguel River at Uravan and Dry Creek near Natu-
rita. The location of the station on Dry Creek is on the main fork and
is above the Radium Evaporation Pond site.

Although no long-term streamflow records exist, partial records taken
by the Geological Survey for the Dolores River at Bedrock are available
for 1918 and 1922. Tabulations of the available streamflows for all per-
tinent gaging stations are shown in Tables 1 through 5.

Dolores River

The headwaters of the Dolores River are located on the south slopes
of the San Juan Mountains and the west slopes of the La Plata Mountains.
From its headwaters to the southeast of the unit area, the river flows
in a southwesterly direction for about 50 miles, then makes an abrupt
turn to flow in a northwesterly direction for about 115 miles to Paradox
Valley and another 70 miles to its confluence with the Colorado River
near Cisco, Utah. Under normal conditions the flows in the Dolores River
are relatively low from July through March and high from April through
June.

For the Dolores River at Bedrock the average annual flow was 299,400
acre—feet for 1972 through 1976, the years with continuous record. The
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Table 1
Flow of Dolores River at Bedrock, Colo.
(Unit--1,000 acre-feet)

Water
year October November Decembey January February March April May June July August September Total
1918 56.9 50.9 11.8 2.1 2.5
1922 6.82 5.15 4.98 256.7 109.5 6.39 1.44 .26
1971 . 8.69 .98
1972 5.31 1.32 6.07 4.22 5.29 18.69 13.96 18.39 14.41 .16 .17 .87 89.1
1973 20.54 11.05 6.42 7.19 8.50 19.85 139.3 300.3 170.6 29.25 1.79 715.8
1974 .66 .81 2.63 2.93 2.52 6.71 16.02 49.35 4.77 2.36 .28 .16 89.2
1975 .46 1.11 1.80 2.50 2.52 4,64 73.24 163.4 133.7 45.37 1.33 1.49 431.6
1976 241 247 1.83 2.59 3.76 4.78 50.69 71.55 30.07 1.25 1.58 2.08 171.1
Average 5.7 3.3 4.0 3.9 4.5 11.0 58.6 130.9 73.4 13.8 2.2 1.2
1972-76
average 5.5 3.0 3.8 3.9 4.5 11.0 58.6 120.6 70.7 15.7 1.0 1.1 299.4
" Table 2
Flow of Dolores River near Bedrock, Colo,
(Unit--1,000 acre-feet)
Water
year October Novegber December January February March April May June July _August September Total
1971 7.96 1.23
1972 5.12 1.97 6.27 4.56 5.69 19.03 14.61 18.70 15.05 0.20 .13 .77 92.1
1973 24.74 11.28 6.65 7.31 8.62 22.18 150.3 310.1 173.1 31.02 1.91 1.21 748.4
1974 1.08 1.11 2.74 3.02 2.66 9.12 16.86 49.95 5.27 3.02 .35 .22 95.4
1975 .56 1.24 1.93 2.61 3.05 5.30 76.53 171.1 135.3 47.35 1.81 1.97 448.8
1976 .78 1.00 2.25 2.89 4,63 5.42 55.04 73.23 31.60 1.28 1.80 2.83 182.7
Average 6.5 3.3 4.0 4.1 4.9 12,2 62.7 124.6 72.1 16.6 2.3 1.4
1972-76
average 6.5 3.3 4.0 4.1 4.9 12.2 62.7 124.6 72.1 16.6 1.2 - 1.2 313.5
Table 3
Flow of San Miguel River at Uravan, Colo.
(Unit--1,000 acre-feet)
Water
year October November December January February March April May. June July August _ September Total
1874 7.46 6.01 7.02 5.37 4.63 16.02 45,68 55.83 28.63 11.84 3.60 1.44 193.5
1975 4.80 4.69 3.97 4.05 4.49 6.56 24.93 87.20 74.38 60.92 14.69 6.19 298.5
1976 6.42 5.01 4.57 4.57 5.61 6.07 18.10 37.95 35.59 14.44 5.23 6.30 149.6
1974-76
average 6.2 5.2 5.2 4.7 4.9 9.6 29.6 60.3 46.2 29.1 7.8 4.6 213.9
Table 4
Flow of West Paradox Creek above Bedrock, Colo.
(Unit--1,000 acre-feet)
Water
year October November December January February March April _May June July August  September Total
1971 0.44 0.26
1972 0.46 0. 44 0.51 0.42 0.32 0.33 0.21 0.25 0.21 0.20 .18 .19 3.7
1973 .59 241 .23 .37 .37 .49 2.06 2,34 1.61 -38 -30 .26 9.4
Average .5 .4 A A .35 A 1.1 1.3 .9 .3 .3 .2
1972-73
average .5 -4 b -b .35 4 1.1 1.3 -9 .3 .2 .2 6.6
Table 5
Flow of Dry Creek at Naturita, Colo,
(Unit~--1,000 acre-feet)
Water
year October November December January February March April May June July  August September Total
1966 0.03 0.15 0.12
1967 0.08 0.09 0.07 0.02 0.04 0.02 0.10 0.06 .55 .40 .10 1.53
1968 .03 .05 0.08 .27 .11 .19 .73
1969 .03 .01 .29 .31 42 .19 .14 .24 1.63
1970 .10 .01 .03 .05 .24 .71 .07 .22 .16 3.28 4,87
1971 .01 .01 .04 .03 .08 .28 .25 .02 .45 1.17
1972 .33 .06 .01 .03 .04 .02 .06 .02 .05 .25 .87
1973 .81 .06 .09 .28 .41 1.57 46 .11 .04 3.83
1974 .01 .06 .35 .15 .16 .14 .01 .02 .90
1975 .01 .02 .19 .16 .42 212 .01 .34 1.27
Average .15 .02 .01 .01 .03 .15 .19 W44 .09 .15 .16 47 1.87
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CHAPTER II WATER RESOURCES

maximum discharge at this station was 9,280 cfs on April 30, 1973, and
the minimum was 0 cfs on September 30, 1974,

For the Dolores River near Bedrock for the same period, the average
annual flow was 313,500 acre-feet. The increase in the flow of the river
across the valley is due to the tributary inflow from West and East Para-
dox Creeks and relatively fresh and saline ground water inflow from
springs and seeps. The maximum discharge recorded at this station was
9,500 cfs on April 30, 1973; the minimum was 0.44 cfs on August 1, 1972,

Dolores River flow patterns in Paradox Valley would be modified with
the construction and completion of McPhee Dam, the main storage facility
of the proposed Dolores Project located about 115 miles upstream from
Paradox Valley. The construction of McPhee Dam should result in increased
flows from August through November in wet and average years. In dry years
the minimum releases would be such that they probably would not reach Para-
dox Valley, and streamflows would approximate historical flows. About
1 year out of 4 would fall in this category. McPhee Dam would cause de-
creased or unchanged flows from December through July, and therefore,
Dolores River flows through Paradox Valley should be more uniform than
historically. The increased summer and fall flows would be produced by
reservoir releases for downstream water rights and for improved fish habi-
tat. Decreases in monthly flows would primarily occur while accumulating
storage in McPhee Reservoir during the high spring runoff. The histori-
cal and modified flows immediately downstream from McPhee Dam site are
shown in Table 6. '

Table 6
Dolores River--downstream at McPhee Dam site
(Unit--1,000 acre-feet)

Historical Modified

average average

monthly flows monthly
Month (1923-73) flows
January 3.2 3.3
February 3.1 2.9
March 10.3 4.0
April 61.9 15.0
May 87.8 40.0
June 55.0 19.1
July 6.5 3.6
August 3.2 3.2
September 2.5 3.1
October 4.5 4.1
November 3.2 3.6
December : 3.4 3.4
Total 244.6 105.3
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CHAPTER II WATER RESOURCES

West Paradox Creek

West Paradox Creek, formed on the eastern side of the La Sal Moun-
tains in Utah by the confluence of Mellenthin and Buckeye Creeks, flows
down to and through the western part of Paradox Valley and empties into
the Dolores River in the middle of the well field area. Water from Buck-
eye Creek is stored in Buckeye Reservoir (capacity 1,600 acre~-feet) and
is used along with natural flows in West Paradox Creek for irrigation in
the upper portions of the valley. During the irrigation season, exclud-
ing the high spring runoff period and thunderstorms, the only flows in
the creek reaching the Dolores River are small amounts of irrigation re-
turn flow.

Dry Creek

The headwaters of Dry Creek are about 20 miles south of Naturita,
Colo, It flows in a northwesterly direction draining all of Dry Creek
Basin and then flows north emptying into the San Miguel River 3 miles
east of Naturita. The proposed Radium Dam and Dike are on small inter-
mittent tributaries that drain into Dry Creek.

Ground Water

Paradox Valley

Ground water level measurements in Paradox Valley were started in
1971 on private wells and were expanded to include the Bureau-constructed
wells as they were completed. The Bureau of Reclamation's observation
well network consists of ground water table observation wells and piezom-
eters that measure the piezometric head at different points in the brine
aquifer. A series of piezometers were placed just above the gypsum bed-
rock in the alluvial overburden 56 to 80 feet deep (piezometer No. 2),
and another group was placed in the gypsum itself 225 feet deep (piezom-
eter No, 1). For a detailed explanation of the observation well network,
see Chapter IV. The measurements included water level readings of both
ground water table and deep artesian aquifers, The measurements were us-
ually taken on a monthly basis; however, when personnel were working in
the area or when aquifer tests were being conducted, measurements were
taken at more frequent intervals. On one well a continuous recorder was
installed to monitor the water level fluctuatiomns.

Hydrographs showing water table levels and piezometric head eleva-
tions for selected wells throughout the well field area are shown in Fig-
ures 5 through 15. Measurements were started in mid-1972 for wells 2PX
and 10CX, in mid-1973 for 6PX and 7PX, in early 1974 for 8PX, and in late
1975 for 1Wl, 2w2, 4W1l, 2Cl1l, 2E1, and 3El. Location of these wells is
shown on the General Investigations Map on page 13.
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CHAPTER II WATER RESOURCES

In March 1977, the brine in all the piezometers that were constructed
during 1975 was replaced with brine having a density of 1.165, This was
done to eliminate discrepancies caused by density differences. When the
piezometers were constructed, they were cleaned out and filled with the
formation brine. Testing of the formation brine has since shown density
differences. As can be seen on the hydrographs for piezometer No. 1 in
2W2, 4W1l, 2Cl, and 2El and piezometers 1 and 2 in 3El, replacing the for-
mation brine with a brine having a density of 1.165 caused a jump in water
levels. This indicates that the formation brine had a higher density and
thus higher salt content than the replacement brine.

The greatest effect on the ground water system has been caused by
high spring floodflows in the Dolores River and flooding on West Paradox
Creek. This effect is shown on all the hydrographs during the period of
April through June of each year. Little effect is shown at 2PX because
of the distance away from the river. The effects of the pump tests con-
ducted in October and December 1973 on the water levels can be seen on
the hydrographs for 6PX, 7PX, and 8PX. The effect of the pump test con-
ducted in January and February 1976 on the water levels can be seen in
all the hydrographs except 2PX, 10CX, 4Wl, and 2Cl. - Ice buildup on the
flood plain and in West Paradox Creek and the ponding effect behind the
ice on the west bank also affect water levels on the west bank and can
be seen on the hydrographs usually during December, January, and Febru-
ary. During the pump test in January and February 1976, a large ice
buildup occurred and then melted. The effect of this event can be seen
on the hydrographs of 4Wl, 2Cl, and 10CX.

Brine Aquifer

Since 1972 the Bureau of Reclamation has accomplished considerable
drilling on both sides of the Dolores River to determine the subsurface
geology and ground water conditions in the brine discharge area. In ad-
dition, logs of private wells and exploratory drilling operations have
been used to obtain information. Selected logs are shown in the Attach-
ment Section pages 103 to 159, and all remaining logs are available in
the Bureau's office in Durango, Colo. Well locations are shown on the
General Investigations Map on page 13.

The logs indicate that the Dolores River has deposited considerable
amounts of alluvium over the underlying Paradox Member of the Hermosa For-
mation. These deposits were encountered at depths to 129 feet. The allu-
vial deposits are stratified varying from fine, poorly graded sand to
clay-filled gravels just above the residual gypsum cap. Discontinuous
clay lenses occur at irregular intervals throughout the deposits.

The Paradox Member of the Hermosa Formation underlies the entire val-
ley and is exposed in the eastern part as gypsum hills extending along
the axis of the anticline. Along the river this member lies below the al-
luvial deposits, Drill hole information indicates that there is a general
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rise, or subsurface ridge, of the member extending along the middle of
the valley in the well field area. The red contours of the map on the
following page show elevations and locations of this ridge. The Paradox
Member is predominantly salt, with arkose, carbonaceous shale, iimestone,
gypsum, anhydrite, and interbedded sandstone. The upper 650 to 1,000
feet have been leached to form the residual cap of predominantly gypsum
with large amounts of crumbly, gypsiferous, and carbonaceous shale that
is extensively brecciated and mixed with other clastics. Underlying the
residual cap, the halite (sodium chloride) rich core was determined to
extend to a depth of 14,000 feet in a wildcat hole about 1 mile west of
the brine inflow area.

The most permeable brine aquifers are in the alluvial deposits and
generally occur at about midway between the ground surface and the resid-
ual gypsum cap. The aquifers usually consist of fine, poorly graded sand
but are sometimes sandy gravel, The discontinuous and erratic clay
lenses form impermeable barriers which direct the flow of water through
certain areas and create artesian conditions in places, but there is no
extensive confining of the aquifers. The brine entering the river is de-
rived from ground water circulating through fractured zones in the greatly
faulted, folded, and brecciated residual gypsum cap until it comes in con-
tact with the underlying salt core and thereby becomes brine. The extreme
predominance of sodium chloride in the brine indicates that the source of
salt is in the halite-rich salt core rather than in the leached residual
cap. :

Brine appears to underlie the entire length of the Paradox Valley at
varying depths, Along the Dolores River flood plain from about the mid-
dle of the wvalley to the exit from the valley, brine surfaces in the river
channel. in two general areas as shown in Figure 16 on page 32 and also on
the first photograph on page 9. The drill log of a well operated by the
Jensen and Jensen Brine Company about a mile west of the river shows the
top of the brine zone between depths of 102 and 109 feet. The exact loca-
tion of the top of the brine aquifer west of the Jensen brine wells is not
known. Although two irrigation wells in the northwest end of the wvalley
penetrated the Paradox Member for several feet, there is no report of
brine being encountered. To the east of the river on the valley floor
the brine varies from 10 to 50 feet beneath the surface. The investiga-
tions indicate that brine ground water converges toward the river from
both the east and west portions of the valley.

From water level and electrical conductivity measurements in the
shallow water table observation wells, it can be seen that the freshwater-
brine interface slopes downward away from the river (see Figure 17 on
page 33). The interface gradient is steeper toward the river on the west
side than on the east side.

Piezometric head measurements in two zones, one zone within the gyp-
sum cap and one just above the gypsum cap, indicate that the brine
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COLORADO RIVER BASIN SALINITY CONTROL PROJECT
PARADOX VALLEY UNIT
MAXIMUM BRINE INFLOW AREAS
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pressures are above the normal water surface of the river. See the green
and blue contours of the map on the following page for the piezometric
heads as measured in the gypsum cap and in the alluvium.

Freshwater Aquifer

A significant layer of relatively freshwater overlies the brine in
western Paradox Valley with a hydraulic gradient toward the river. The
top of this water lies from 6 to 40 feet below the ground surface, depend-
ing upon the location. See the red cdntours of the map on the following
page for the ground water table elevations. In the flood plain, the wa-
ter table depth is generally from 4 to 10 feet below the ground surface.
Estimated to be at least 100 feet thick about a mile west of the river,
the thickness of the layer gradually decreases toward the river and pinches
out in the area of the surfacing brine. There are several irrigation
wells in West Paradox Valley that pump from this freshwater source.

On the east side of the river little, if any, freshwater overlies
the brine. Approximately 3 to 3.5 miles southeast of the river in East
Paradox Valley, however, there are two wells from which water is pumped
for livestock watering.

Freshwater springs near Bedrock on the west side of the river main-
tain a marshy area and feed some small impoundments (old river channel
depressions). There are also two flowing springs just east of the river
on the south side slope of the valley. Water from the spring nearest
the river is piped to the Bedrock town site,

Recharge Sources

The brine and freshwater aquifers have a variety of potential re-
charge sources, including runoff from the La Sal Mountains, irrigation
return flows from western Paradox Valley, seepage from West Paradox
Creek, precipitation, and surface and subsurface runoff from the valley
walls, Because brine evidently circulates through the salt core at
depths of 650 feet or more before surfacing, it probably originates from
the more distant recharge sources, while the freshwater originates from
the nearer sources.

It is possible that some of the brine that discharges in Paradox
Valley may be derived from deep sources below the Paradox Member, but
this contribution is believed to be negligible. An unpublished report by
the Geological Surveyl/ gave the following reasons: (1) the salt beds
probably have a very low hydraulic conductivity and thus could not trans-
mit ground water at a significant rate; (2) the only significant aquifer

1/ Konikow, L.R,, and Bedlinger, M,S., 1975, Evaluation of Hydro-
geologic Aspects of Proposed Salinity Program in Paradox Valley, Colo-
rado, U.S. Geological Survey, Lakewood, Colo.
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of all the pre-Paradox rocks is the Leadville Formation of Mississippian
Age; however, a potentiometric map of this aquifer does not indicate that
it discharges water in Paradox Valley; and (3) the Leadville Formation is
overlain by the Molas Formation of early Pennsylvania Age, which in turn
is overlain by the Pinkerton Trail (lower member of the Hermosa Formation),
and these units form an effective seal between the Paradox Member and the
Leadville Formation.

Ground Water Discharge

The total discharge from the springs and seeps along the banks and
in the bed of the Dolores River in Paradox Valley appears to range from
1.5 to 4 cfs, Directly measuring the discharge of the brine is impracti-
cal because of the large number of both fresh and brine springs and seeps,
the diffuse nature of some of them, and the location of some in the river-
bed. Consequently, the brine discharge has been calculated on the basis
of total ground water inflow and total salt contribution, as follows. Sam-
ples of the seeps and springs have shown that they have either a low
(1,500 mg/1) or high (250,000 mg/l with a density of 1.,16) salt content
depending upon sampling location. There seems to be little inflow with
a salt content in the middle range. Using monthly averages of salt pickup
by the river calculated from data for the period August 1971 to September
1976, the average daily salt pickup has ranged from a low of 115 tons per
day to a high of 1,430 tons per day, as shown in Figure 18. 1In order to
calculate the quantity of brine flowing into the river, it was assumed
that the total salt pickupl/ was from the brine springs and seeps, since
only 16 tons per day would be added to the river if all the ground water
were flowing into the river at 1,500 mg/l. At a concentration of 250,000
mg/l, it would require a brine inflow in the range of 0.2 to 2.1 cfs to
contribute the 115 to 1,430 tons per day.

The brine ground water inflows to the river exhibit a degree of sea-
sonal fluctuation, generally being at its lowest during the spring or sum-
mer and at its highest during the fall and winter.

Dry Creek Basin

Mancos Shale underlies most of the area of the proposed Radium Evap-
oration Pond extending from the base of the northeast ridge of Dry Creek
Basin to the southwestern extremities of the pond site. Dakota Sandstone
1s exposed at intervals along the northeast slope of Dry Creek Basin be-
tween the proposed sites for Radium Dam and Dike. Stream deposits, re-
sidual soil, and a small amount of eolian soil comprise the overburden of
the pond site. The stream deposits consist mostly of sand and silt with
occasional gravel- to boulder-sized detritus from local sedimentary for-
mations. Beyond the streambeds, the site is overlain by a relatively thin

1/ The pickup is from ground water inflow to the river and does not
include any salts in the flows from West Paradox Creek,

36




Figure 18
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covering of silt, lean clay, and fat clay derived from Mancos Shale, for
the most part; it contains, however, weathered sandstone and sand layers
from Dakota Sandstone along the northern fringe of the pond site. The
residual soil derived from Mancos Shale sometimes has zones of soluble
carbonate and/or sulfate mineral concentrations which are also typical
of the parent material., Eolian soil of reddish-brown silt and lean clay
often forms the upper 1 to 3 feet of overburden. No faulting or folding
otber than the major structure of Dry Creek syncline was observed at the
site.

Water seeps in the West Fork and East Fork of Dry Creek indicate the
water table to be at or near the elevation of the streambed. Drill hole
4RA in the West Fork of Dry Creek contacted the water table at a depth of
11.8 feet, and drill hole 7RA in the East Fork of Dry Creek had a slight
artesian flow at 1.2 feet above ground level (see Map 1294-400-25 on the
following page). The U-shaped warping of formations in the Dry Creek Ba-
sin syncline has created the artesian effect. The Dakota Sandstone serves
as an aquifer overlain by impermeable Mancos Shale and underlain by imper-
nieable Burro Canyon shale and mudstone. The Dakota aquifer is charged
with water on the upturned flanks of the syncline. The power auger holes
drilled in the pond basin were dry except for some water seepage at 14
feet in AP-8RA and at 9.9 feet in AP-17RA. Water level in core holes
drilled in the pond basin ranged from about 4.5 to 24 feet (see logs in
the Attachment Section on pages 160 through 168). A 607-foot-deep water
well, drilled by the Bureau of Land Management at elevation 6,353 feet,
located water in shale from the 65~ to 100-foot depth and in sandstone
at depth intervals of 450 to 460 feet, 490 to 500 feet, and 529 to 530
feet. This well and an oil-gas well which were converted to stock water-
ing are shown on the following page.
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CHAPTER III

WATER QUALITY

Surface Water

The salinity of the streams in the project area varies considerably
because of the large fluctuations in flows and in the volume of saline
ground water entering some of the streams. Salt concentrations are gen-
erally low during high runoff but increase progressively as the flows de-
crease. Water quality sampling stations are maintained on all the streams
in the project area. Results of this sampling and other quality investi-
gations are presented in thils chapter.

Dolores River

Several times a year the electrical conductivity of the water in the
valley was measured at intervals along the full length of the Dolores
River on the same day. Also, measurements of seeps and springs were taken
along the river banks. The measurements were obtained by using a portable
conductivity meter and walking down the river. The investigations indi-
cated where saline waters (possible irrigation return flows) and brine
springs were entering the river. Two areas of concentrated brine inflow
have been identified--one area in the river at about the valley midpoint
approximately 2,600 feet long referred to as the upper area and the sec-
ond area at the lower end of the valley approximately 1,200 feet long re-
ferred to as the lower area. These areas are identified in Figure 16 on
page 32. The salinity measurements have indicated that approximately 75
percent of the salt pickup is entering the river in the upper area and
25 percent in the lower area, Figure 19 shows the percent increase in
salt loading as the river crosses the valley and is plotted in terms of
percent change of total salt loading. At the Bedrock Bridge where the
river enters the valley, the percent change would be equal to zero, and
where the river leaves the valley the percent change would be equal to
100 percent, In general, the salinity measurements were made during pe-
riods of low river flows.

In the fall of 1975, four continuous recording electrical conductiv-
ity meters were set up along the Dolores River in Paradox Valley located
as follows: one just above the upper brine seepage area (EC Recorder No.
1), one between the upper and lower brine seepage area (EC Recorder No. 2),
one just below the lower brine seepage area (EC Recorder No. 3), and one
at the Dolores River near Bedrock stream gaging station (EC Recorder No.
4). Locations of these recorders are shown on Figure 19. 1In the summer
of 1976, a fifth EC Recorder was set up at a location just above the Do-
lores River at Bedrock stream gaging station (EC Recorder No. 5). The
electrical conductivity ranges of the recorders are shown in the tabula-
tion on page 42,
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EC Recorder No.
EC Recorder No.
EC Recorder No.
EC Recorder No.
EC Recorder No.

0- 3,000 micromohes/cm
0- 10,000 micromohes/cm
0- 50,000 micromohes/cm
0- 50,000 micromohes/cm
0-100,000 micromohes/cm

SN U,

Reasonably good results have been obtained from the recorders. There
have been some problems with trash collecting on the probes or with sand
shifting in the bottom of the river, causing the flow in the channel to
change locations. During periods of high spring runoff, the recorders
have been taken out of operation in order to prevent damage to the probes.
Each time the recorders are serviced a water sample has been taken near
each site and sent to the regional laboratory in Salt Lake City for amnal-
ysis. Results of the chemical analysis of the water samples are used to
interpret the recording charts, to check if the meter is operating cor-
rectly, and to determine the constituents of the dissolved solids in the
water,

The recorders have been used to determine changes in the river salin-
ity during periods of pumping, and in conjunction with the gaging and wa-
ter sampling program, to better estimate the amount of salt being picked
up in the valley. The data have shown that the electrical conductivity

. can change greatly during a 24-hour period. This is especially true dur-
ing the winter months when freezing and thawing of the river is occurring
above and through the valley and when the flow in the river is increasing
or decreasing.

As stated in Chapter II, water sampling stations have been estab-
lished at three 1locations on the Dolores River. In addition, wvarious
other State and Federal agencies have taken samples at various locations
on the river within the project area.

Water samples collected on the Dolores River at Bedrock show dis-
solved oxygen and pH concentrations are compatible with biological produc-
tivity. Occasional high temperatures, high turbidity, and low flows, which
occur most of the year, inhibit the productivity and diversity of the
stream. The turbidity in the river, contributed largely by tributaries,
is caused by natural erosion and man-caused soil disturbances. Nutrient
levels are moderate. Occasional high levels of phosphorus and fecal coli-
form indicate the presence of upstream sewage discharges but do not cause
problems of eutrophication. On occasion, small amounts of heavy metals
and toxic substances are present in varying concentrations, primarily be-
cause of erosion. They would not prohibit the use of the water for live-
stock, although extensive treatment would be required for human consump-
tion. Because of the temperature and chemical factors and their interac-
tion, it is probable that heavy metals and toxic substances would remain
in chemical forms unavailable for biological uptake. Data showing the
. amounts of the parameters stated above are shown in Table 7.
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Table 7

Chemical analysis of water znggleai/ Sheet 1 of 4
. Drinking water standards
’ Number . Public Number
of Sampling Concentration Health of times
Constituents Units samples period Minimum Average Maximum Service Colorado exceeded
Dolores River at Bedrock2/
Flow cfs 8-71 to 10-76 0 448.5 6,240.0
Temperature . OF 256 8-71 to 10-76 32.0 52.0 89.0
Conductivity (259 €) micromho 256 8-71 to 10-76 201.0 1,094.0 4,470.0
pH su 256 8-71 to 10-76 7.2 8.0 8.5
TDS mg/1 256 8-71 to 10-76 120.0 697.0 3,670.0 500 500 149
Calcium (total) X mg/1 256 8-71 to 10-76 6.4 80.1 460.0
Magnesium (total) mg/1 256 8-71 to 10-76 1.5 24.6 13z.0 125 125 1
Sodium (total) mg/1 256 8-71 to 10-76. 5.0 117.0 759.0
Potassium (total) mg/l 256 8-71 ro 10-76 .8 6.0 28.2
Chloride (total) mg/l 256 8-71 to 10-76 3. 148.2 1,169.0 250 250 47 |
Sulfate (total) mg/1 256 8-71 to 10-76 2.7 204.4 2,170.0 250 250 54
Carbonate (total) mg/1 256 8-71 to 10-76 i} .9 20.0
Bicarbenate (total) mg/1l 256 8-71 to 10-76 81.0 176.4 332.0
Dolores River ar Bedrock3/
Flow cfs 50 10-b4 to 6-66 18.0 544.6 4,370.0
Conductivity (25° €) micromho 51 9-64 to 6-66 215.0 835.1 1,780.0
pH su 51 9-64 to 6-66 7.0 7.9 8.6
Total hardness mg/1l 51 9-64 to 6-66 95.0 259.8 1,040.0
Calcium (diss.) mg/1l 51 9-64 to 6-66 30.0 72.1 356.0
Magnesium (diss.) mg/1 51 9-64 to 6-66 4.9 19.4 39.0 125 125 4]
Sodium (diss.) mg/1 51 9-64 to 6-66 6.9 73.0 188.0
Potassium (diss.) mg/l 51 9-64 to 6-66 1.0 3.8 8.7
Chloride mg/1 51 9-64 to 6-66 4.9 90.2 288.0 250 250 2
Sulfate (total) mg/l 51 9-64 to 6-66 26.0 157.8 916.0 250 250 5
Bicarbonate mg/1 51 9~64 to 6-66 87.0 164.8 245.0
Silica (diss.) mg/1 1 9-64 9.0 9.0 9.0
Boron (diss.) pg/l 1 9-64 200.0 200.0 200.0
Radiocactivity
Alpha (diss.) pc/l . 14 12-69 to 1-71 1.1 5.8 11.0
Alpha (susp.) pe/l 14 12-69 to 1-71 .2 1.9 4.7
Alpha (total) pe/l 14 12-69 to 1-71 2.7 7.7 14.0
Beta (diss.) pe/l 14 12-69 to 1-71 4.8 10.6 20.0
Beta (susp.) pe/l 14 12-69 to 1-71 .9 5.0 14.0
Beta (total) pe/l 14 12-6% to 1-71 8.3 15.6 25.0 4/1,000 0
Radium-226 (diss.) pc/l 156 10-61 to 6-72 .03 .5 13.8 3 1
Radium-226 (susp.) pe/l 1 6-69 -8 .8 .8
Radium=226 (sed.) pc/l 1 1-69 2.3 2.3 2.3
Strontium-90 (total) pe/l 1 10-69 2.2 2.2 2.2 10 0
Strontium-89 (total) pc/l 1 10-69 0 0 [
Uranium (diss.) pg/l 143 10-62 to 6-72 .1 8,5 35.0
West Paradox Creek2/
. Flow cfs 255 8-71 to 9-76 3 6.6 96.0
Temperature oF 255 8-71 to 9-76 32.0 49.0 82.0
Conductivity (259 C) micromho 255 8-71 to 9-76 395.0 1,303.0 2,540.0
pH su 255 8-71 to 9-76 7.5 8.0 8.7
TDS mg/1 255 8-71 to 9-76 262.0 1,005.0 1,970.0 500 500 237
Calcium (total) mg/1 255 8-71 to 9-76 46.0 137.3 245.0
Magnesium (total) mg/l 255 8-71 to 9-76 15.0 80.8 188.0 125 125 8
Sodium (total) mg/1 25% 8-71 to 9-76 8.0 44.0 200.0
Potassium (total} mg/l 255 8-71 to 9-76 1.2 4.6 63.0
Chloride (total) mg/1 255 8-71 to 9-76 6.4 45.1 284.0 250 250 2
Sulfate (total) mg/l 255 8-71 to 9-76 90.0 476.3 936.0 250 250 237
Carbonate (total) ng/1 255 8-71 to 9-76 0 1.1 354.0
Bicarbonate (total) mg/l 255 8-71 to 9-76 96.0 260.1 379.0
Dolores River at exit from Paradox Valley2/
Flow cfs 276 8-76 to 10-76 .6 460.6 6,270.0
Temperature oF 284 6-70 to 10-76 30.0
Turbidity NTU 21 6-70 to 11-74 2.0 394.1 5,000.0
Conductivity (25° ¢) micromho 284 6-70 to 10-76 218.0 17,231.0 164,000.0
pH su 278 6-70 to 10-76 7.0 7.9 8.8
TDS mg/l 280 6-70 to 10-76 150.0 12,282.0 166,000.0 500 500 231
Ammonia (total) mg/1 22 6-70 to 11-74 0 .5 4.5
Calcium (total) mg/1 276 6-70 to 10-76 27.0 165.5 985.0
Magnesium {total) mg/l 276 6-70 to 10-76 4.5 108.7 1,152.0 125 125 70
Sodium (total) mg/l 280 6~70 to 10-76 7.0 4,309.0 57,960,0
Chloride (total) mg/1 284 6-70 to 10-76 5.0 6,911.1 92,638.0 250 250 226
Sulfate (total) mg/l 277 6-70 to 10-76 27.0 618.5 5,856.0 250 250 183
Carbonate (total) mg/1 257 8-71 to 10-76 [ .6 17.0
Bicarbonate (total) mg/1 257 8-71 to 10-76 69.0 189.3 317.8
Potassium (total) mg/l 257 8-71 to 10-76 1.6 225.1 2,893.0
Dolores River, % mile above confluence wit}ﬁil}{_ig\_;ilq_lly_ri!/
Temperature oF 47 6-70 to 7-76 32.0 52.8 85.0
Turbidity NTU 41 6-70 to 7-76 2.0 266.6 5,000.0
Conductivity (25° C) micromho 47 6-70 to 7-76 320.0 11,193.3 100,000.0
Dissolved oxygen mg/l 27 5-73 to 7-76 7.7 10.1 14.2
B.0.D. (5-day) mg/l 33 6-70 to 7-76 3 1.7 6.0
C.0.D. mg/1 1 8-72 25,578.0 25,578.0 25,578.0
pH su 36 6-70 to 7-76 7.5 8.1 8.8
Ammonia (total) mg/1 42 6-70 to 7-76 0 W4 4.5
Nitrite (total) mg/l 41 6-70 to 7-76 Q .02 .3
Nitrate (total) mg/1l 3% 6~70 to 7-76 0 N 3.2
Nitrogen {total KJEL) mg/l 2 4-76 to 6-76 3.4 4.0 4.6
Phosphorus (total) mg/1 24 3-74 to 7-76 0 .1 1.1
Phosphates (total) mg/1 16 6-70 to 9-73 (o} 1 3
Cyanide (total) mg/l 23 6-70 to 6-76 4] 0 0 .20 »01 0
Total hardness mg/1 41 6-70 to 7-76 110.0 624.0 3,120.0
Calcium mg/1 28 6-70 to 6-76 78.0 442.5 2,840.0
Magnesium (total) mg/l 28 6-70 to 6~76 7.0 71.8 334.0 125 125 : 4
Sodium (total) mg/l 42 6-70 to 7-76 11.0 3,105.3 4,800.0
1/ All data, with the exception of Bureau of Reclamation information, are STORET data from the Alr and Water Survelllance and Analysis Division,
Environmental Protection Agency, Denver, Colo.

2/ Samples collected by Bureau of Reclamation.

3/ Samples collected by Colorado State Department of Health.

%/ 1f radium-226 and strontium-90 are within their respective limits, water having a gross beta concentration of up to 1,000 pc/1 is usually accept-—
able. When radium-226 and strontium-90 exceed the limits, the radioactivity of the water supply should be investigated even if the gross beta concentration
is less than 1,000 pe/1.
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Table 7

Chemica) snalysis of water samplesl/ (continued) Sheet 2 of &

Drinking water standards

Number Public Number
. of Sempling Concentration Health of ctimes
. Constituents Units sswples period Minimun Average Maximym Service Colorado exceeded
Dolores River, % wile sbove confluence with San Miguel River2/ (ceatinued)
Sodium sdsorption ratio 40 6-70 to 7-76 . 33.5 220.0
Chloride ng/l 46 6-70 to 7-76 9.0 4,495.1 76,000.0 250 250 33
Sulfate (total) ng/l 25 6-70 to &76 46.0 527.5 3,330.0 250 250 21
Fluoride (total) ng/l 26 6+70 to 6-76 .1 .2 .8 2.4 0
Arsenic (total) ug/l 24 6=70 to &76 0 [} [} 50 10 0
Soron (total) na/l 6 6-70 ta &76 297.3 2,600.0
Cadmium (total) ug/l 2% 6-70 to 76 3.1 72.0 10 10 1
Chromium (hexavalant) pe/l 24 6-70 to  6=-76 6.7 160.0 50 50 1
Copper (total) ng/l 24 6-70 to &=76 4.0 50.0 1,000 1,000 1]
Iron (total) ug/l 28 6-70 to &~76 702.7 6,000.0 300 300 8
Lead (total) pg/l 24 6-70 to 6-76 1.8 29.0 50 50 0
Manganese pg/l 24 6-70 to 6-76 80.0 500.0 50 50 9
Nolybdenum (total) pg/l 18 2-71 to 6-76 1.8 100.0
Silver (total) pg/l 9 11-70 to 6-76 6.7 60.0 50 1
Zinc (total) pe/l 25 6-70 to 6-76 80.0 79¢.0 5,000 5,000 0
Selenium (total) ng/l 24 6-70 to 6-76 .B 5.0 10 10 0
Mercury (total) pg/l 4 11-70 to 1-72 0 .3 .9
Radioactivity
Alpha (diss.) pe/t 24 7-70 to  6=76 1.7 51.3 231.0
Beta (dimsa.) pe/l 24 7-70 to  2-76 6.0 96.2 446.7 1,000 0
Radium=226 (diss.) pefl 9 8-70 to 2-76 ) .7 1.2 3 0
Total coliform (MPN CONF) /100 ml 46 7-70 to  7-76 2.0 1,383.6 3,000.0
Fecal coliform (MPNECMEQ) /100 ml 47 7-70 to 7-76 2.0 731.0 3,000.0
MBAS ng/l 39 6~70 to 7-76 0 1] .4
Dry Creak at_confluence with Sen Miguel River.y
Flow cfs 18 3-73 to  3-77 [ 26.8 418.0
Conductivity (25° C) microwho 30 9-80 to 3-77 $10.0 3,554.0 8,960.0
pH su 30 9-60 to 3-77 7.1 7.8 8.2
DS ng/l 30 9-60 to  3-77 414.0 3,469.0 9,800.0 500 500 29
Calcium ng/l 30 9-60 to 3-77 59.0 295.4 470.0
Magnesium wg/l 30 9-60 to 3-77 14.0 194.2 732.0 125 125 17
Sodium wg/l 30 9-60 to 3-77 48.0 387.0 1,162.0
Potassium ng/1 30 9-60 to 3~77 4.3 10.0 23.0
Chloride ag/l 30 9-60 to 3-77 9.9 85.3 266.0 250 250 1
Sulfate wg/l 30 9-60 to 3-77 161.0 2,007.7 5,549.0 250 250 28
Carbonate ag/l 30 9-60 to 3-77 1] 1.4 9.3
Bicarbonate ag/l 30 9-60 to 3-77 87.0 242.8 629.0
San Miguel River at confluence with Dolores River
Temperature of 47 6-70 to 7-76 32.0 51.1 76.0
Turbidity Hach NTU 42 7-70 to 7-76 3.7 88.1 800.0
Conductivity (25° %) wicromho 47 6-70 to 7-76 310.0 1,039.9 2,400.0
Dissolved oxygen mng/1 26 3-73 to 7-76 7.0 10.1 14.8
B.0.D. (5-day) og/l 42 6-70 to 7-76 .9 14.2 3B4.0
C.0.D. ng/l 2 8-72 to 10-72 30.0 1,209.5 2,389.0
pH su 36 6-70 to 7-76 7.4 8.1 9.1
Ammonia (total) mg/l 45 6-70 to 7-76 0 9.8 41.0
Nitrite (total) mg/1 45 6-70 to 7-76 0 .3 2.5
Nitrate (total} mg/l 45 6-70 to 7-76 .2 2.0 11.0 45 45 0
Nitrogen (total KJEL} mg/1 1 6-76 5.2 5.2 5.2
Phosphate (total) mg/l 21 6-70 to 9-73 1] .1 .3
Phosphorus {total} mg/1 23 3~74 to 7-76 0 .1 .6
Cyanide (total) mg/l 26 6-70 to  6-76 [1] 0 0 .2 .01 0
Total hardness ng/l 39 6-70 to  7-76 122.0 412.8 894.0
Calcium mg/l 28 670 to 6-76 114.0 277.8 545.0
Magnesium (total) mg/1 28 6-70 to 6-76 7.0 39.6 112.0 125 125 0
Sodium (total) mg/l 39 6-70 to 7-76 14.0 55.6 140.0
Sodium adsorption ratio 39 b-70 to 7-76 NA 1.1 2.7
Chloride mg/1 40 6-70 to 7-76 70 48.7 151.0 250 250 0
Sulfate (total) mg/l 28 6-70 to 6-76 96.0 393.7 944.0 250 250 19
.Fluoride (total) og/1 28 6-70 to 6-76 .1 A .9 2.4 0
Arsenic (total) pg/l 26 6-70 to 6-76 0 0 0 50 10 [
Roron (total) pg/l 28 6-70 to 6-76 64.6 170.0
Cadmium (total) pg/l 26 6-70 to 6-76 .5 10.0 10 10 0
Chromjum (hexavalent) nue/l 26 6-70 to 6-76 0 0 50 50 0
Copper (total) pe/l 26 6~70 to 6-76 30.5 770.0 1,000 1,000 0
Iron (total) pe/l 26 6-70 to 6-76 306.2 2,200.0 300 300 4
Lead (total) pe/l 26 6-70 to 6-76 4.5 74.0 50 50 1
Manganese ne/l 27 6-70 to 6-76 115.2 600.0 50 50 12
Molybdenum (total} pg/l 19 2-71 to 6-76 1.6 10.0
Silver (total) pg/l 9 11-70 to 6-76 0 0 50 0
Zinc (total) ng/l 26 6-70 to 6-756 32.3 270.0 5,000 5,000 0
Selenium (total) pe/l 26 6-70 to 6-76 ' 1.1 10.0 10 10 0
Mercury pg/l 3 11-70 to 1-72 0 0 0
Radioactivity
Alpha (diss.) pc/l 23 6-70 to 2-76 7.0 26.5 135.0
Beta (diss.) pe/l 10 11-70 to 9-75 11.9 19.4 36.0 5/1,000 0
Radium-226 (diss.) pe/l 10 6-70 to 11-75 .2 .6 2.8 3 0
Total coliform (MPN CONF) /100 ml 47 7-70 to 7-76 4.0 3,045.1 30,000.0
Fecal coliform (MPNECMEO) /100 m1 48 7-70 to 7-76 2.2 200.6 2,200.0
MBAS mg/l 39 6-70 to 7-76 ] [+] 4]
Fecal streptococcus (MF
M-ENT) /100 m1 1 7-72 .1 .1 .1
. Dolores River below mouth of San Miguel River;l
Flow cfs 63 9-74 to 5-76 38. 674.0 4,820.0
Temperature oF 63 9-74 to 5-76 32.0 49.0 71.0
Conductivity (25° C) micromho 63 9-74 to 5-76 268.0 3,750.0 12,600.0
pH su 63 9-74 to 5-76 5.6 7.7 B.6
DS mg/l 63 9-74 to 5-76 171.0 2,227.0 7,920.0
Calcium mg/1 63 9-74 to 5-76 36.0 106.0 260.0
Magnesium mg/1 63 9-74 to 5-76 6.0 51.0 207.0 125 125 1
Sodium mg/l 63 9-74 o 5-76 9.0 612.0 2,208.0
Chloride ng/1 63 9-74 to 5-76 6.0 955.0 3,515.0 250 250 46
Sulfate mg/l 63 9-74 to 5-76 36.0 3719.9 1,513.0 250 250 43
Carbonate ng/l 63 9-74 to 5-76 a .5 17.0 .
Bicarbonate mg/1 63 9-74 to 5-T76 10.0 147.0 373.0
Potassium =g/l 63 9-74 to_ 5-76 2.0 32.0 113.0

1/ All data, with the exception of Bureau of Reclamation informstion, are STORET data from the Air and Water Surveillance and Analysis Division,
Environmental Protection Agency, Denver, Colo.
2/ Samples collected by Colorado State Department of Health.
3/ Sawples collected by the Bureau of Reclamation.
4/ Collected by Colorado State Department of Health.
5/ 1f radium-226 and strontium-90 are within their respective limits, water having a gross beta concentration of up to 1,000 pc/l is usually accept-

able.
is less than 1,000 pc/l.
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Table 7

Chemical analysis of water sampleséf (continued) Sheet 3 of 4
Drinking water standards
) Number Public Number
of Sampling Concentration Health of times
Constituents Units samples period Minimum Average Maximum Service Colorado exceeded
Dolores River at Gateway2/
Flow cfs 186 1-70 to 9-73 10.0 934.4 1,250.0
Temperature °p 191 1-70 to  9-73 32.0 50.5 79.7
Conductivity (25° ) micromho 190 1-70 to 9-73 300.0 2,356.0 8,000.0
Dissolved oxygen mg/1 81 4-70 to 8-73 5.4 9.3 14.0
Carbon dioxide mg/1 12 12-71 to 9-73 2.8 7.4 11.0
pH su 125 1-70 to 9-73 6.5 7.4 8.5
DS mg/1 44 1-70 to 9-73 212.0 1,418.8 4,680.0 500 500 30
Nitrate (diss.) mg/l 1 10-70 4.7 4.7 4.7
Nitrite and nitrate (diss.) mg/l 36 10-70 to 9-73 .2 1.4 3.5 <
Phosphate mg/1 37 2-70 to 9-73 0 .1 .6
Phosphorus mg/1 36 10-70 to 9-73 [1] 0 .2
Total hardness mg/1 44 1-70 to 9-73 130.0 421.7 1,100.0
Calcium (diss.) mg/1 44 1-70 to 9-73 37.0 101.4 220.0
Magnesium (diss.) mg/l (3 1-70 to 9-73 9.4 41.1 130.0 125 125 1
Sodium (diss.) mg/1 44 1-70 to 9-73 19.0 333.4 1,200.0
Sodium adsorption ratio 44 1-70 to 9-73 .7 6.5 20.0 .
Chloride mg/l 44 1-70 to 9-73 18.0 512.4 2,000.0 250 250 29
Sulfate (total) ng/l 44 1-70 to 9-73 7.2 319.9 940.0 250 250 24
Carbonate mg/l 44 1-70 to 9-73 0 0 0
Bicarbonate mg/l 44 1-70 to 9-73 108.0 162.0 256.0
Potassium (diss.) mg/1 44 1-70 to 9-73 2.1 17.6 69.0
Fluoride (diss.) mg/1 4 2-70 to 12-72 .3 4 .5 2.4 0
Silica (diss.) mg/1 38 2-70 to 9-73 3.7 7.4 9.4
Boron (diss.) pg/l 4 2-70 to 11-72 .1 72.5 130.0
Iron (diss.) pe/l 1 12-72 40.0 40.0 40.0 300 300 0
Manganese (diss.) pg/l 1 12-72 100.0 100.0 100.0 50 50 1
Dolores River at Catewyé’
Flow cfs 22 9-71 to 2-72 84,0 250.3 700.0
Temperature °F . 22 9-71 to 2-72 32.0 40.3 67.1
Dissolved oxygen mg/l 6 9-71 to 2-72 8.4 10.6 11.8
pH su 6 9-71 to 2-72 7.1 7.3 7.5
Ammonia (total) mg/1 1 12-71 .6 -6 .6
Nitrite (total) mg/1 3 12-71 to 5-72 0 o 0
Nitrate (total) mg/l B 12-71 to 8-73 .2 1.1 2.4 45 45 0
Phosphorus (total) mg/1 8 12-71 to 8-=73 0 .2 T 1.1
Phosphorus (diss.) mg/l B 12-71 to 8-73 0 .1 .2
Cadmium (diss.) peg/l 7 12-71 to 8-73 5.0 5.4 6.0 10 10 [
Chromium {diss.) pg/l 8 12-71 to 8-73 5.0 13.1 20.0 50 50 0
Copper (diss.) g/l 8 12-71 to 8-73 5.0 16.2 37.0 1,000 1,000 o]
Iron (diss.) pg/l 7 12-71 to 8-73 15.0 147.0 540.0 300 300 1
Lead (diss.) pg/l 8 12-71 to 8-73 5.0 10. 5 22.0 50 50 0
Manganese (diss.) pe/l 8 12-71 to 8-73 10.0 77.1 220.0 50 50 5
Zine (diss.) pg/l 8 12-71 to 8-73 5.0 13.2 40.0 5,000 5,000 [
Radioactivity
Radium-226 (diss.) pe/l 93 7-71 to 7-73 W1 .6 3.3 3 18
Radium-226 (susp.) pe/1 76 8-71 to 7-73 0 3.6 79.4 3 18
Uranium (diss.) pg/l 94 7-71 to 9-73 .5 10.5 37.0
Uranium (susp.) pg/l 15 10-72 to 7-73 1.0 10.3 76,1
o Dolores River at Gatawayﬁf
Temperature F 54 1-68 to 4-76 32.0 51.3 75.0
Turbidity Hach NTU 47 2-68 to 4-76 3.4 393.6 5,000.0
Conductivity (25° C) micromho 55 1-68 to 4-76 315.0 2,795.6 8,000.0
Dissolved oxygen mg/1 14 3-73 to  4-76 7.2 9.8 2.2
B.0.D. (5-day) mg/l 37 2-68 to 4-76 1.0 5.9 48.0
€.0.D. mg/l 1 10-72 45.0 45.0 45,0
pH su 47 1-68 to 4-76 7.2 8.1 8.8
Ammonia (total) mg/1 45 10-68 to 4-76 0 5.4 20.5
Nitrite (total) mg/1 43 11-68 to 4-76 0 .3 3.5
‘Nitrate (total) mg/1 43 10-68 to 4-76 .2 1.9 6.2 45 4]
Nitrogen (total KJEL) mg/l 1 4-76 3.4 3.4 3.4
Phosphate (total) mg/l 31 10-68 to 9-73 0 .1 .3
Phosphorus (total) mg/l 11 4-74 to 4-76 0 .2 .5
Cyanide (total) ug/l 28 2-68 to 4-76 0 0 o] .2 .01 [
Total nardness mg/1 44 2-68 to 4-76 129.0 474.1 1,510.0
Calcium ng/l 43 2-68 to 4-76 98.0 298.3 815.0
Magnesium (total) mg/l 43 2-68 to 4-76 5.0 44.7 169.0 125 125 1
Sodium (total) mg/l 44 2-68 to 4-76 12.0 448.2 1,800.0
Sodium adsorption ratio 44 2-68 to 4-76 N3 7.7 31.0
Chloride mg/1 47 2-68 to 4-76 16.0 691.1 2,700.0 250 250 35
Sulfate (total) mg/1 39 10-68 to 4-76 56.0 354.5 727.0 250 250 32
Fluoride (total) mg/l 31 1-68 to 4-76 .1 b 9 2.4 0
Arsenic (total) pe/l 29 2-68 to 4-76 0 0 0 50 10 0
Boron {total)} pe/l 41 1-68 to 4-76 91.2 500.0
Cadmium (total) pg/l 29 1-68 to 2-76 ] .1 10 10 0
Chromium (hexavalent) rpe/l 28 2-68 to 4-76 0 0 50 50 0
Copper (total) ug/l 28 2-68 to 4-76 W7 20.0 1,000 1,000 0
Iron (total) pg/l 42 2-68 to 4-76 706.9 7,800.0 300 300 16
Lead (total) pg/l 28 2-68 to 4-76 1.9 20.0 50 50 0
Manganese g/l 39 2-68 to 4-76 39.7 300.0 50 50 13
Molybdenum (total) pg/l 13 1-72 to  4-76 6.2 50.0
Silver (total) pe/l 15 11-68 to 4-76 0 0 50
Zine (total) pe/l 39 2-68 to 4-76 24,1 300.0 5,000 5,000 0
Selenium (total) pg/l 43 1-68 to 4-76 .9 7.0 10 10 0
Mercury pe/l 5 10-70 to 1-72 J .2 1.1
Radioactivity
Alpha (diss.) pc/l 41 1-68 to 4-76 0 37.6 271.0
Beta (diss.) pe/l 26 10-68 to 11-75 .6 27.2 79.8 5/1,000 0
Radium-226 (diss.) pe/l 20 10-68 to 4-76 .2 1.0 2.6 3 o] 0
Total coliform (MPNCONF) /100 ml 56 1-68 to 4-76 22.0 2,549.6 34,800.0
Fecal coliform (MPNECMED) /100 m1 56 1-68 to 4-76 2.2 318.0 3,300,0
MBAS mg/1 29 5-69 to  4-76 Q 0 0
i/ All data, with the exception of Bureau of Reclamation information, are STORET data from the Air and Water Surveillance and Analysis Division,
Environmental Protection Agency, Denver, Cole.
g/ Samples collected by U.S. Geological Survey.

3/ sSamples collected by U.S. Geological Survey, analyzed by EPA.

4/ Samples collected by Colerado State Department of Health.

5/ 1f radium-226 and strontium-90 are within their respective limits, water having a gross beta concentration of up to 1,000 pc/1 is usually accept-
able. When radium-226 and strontium-90 exceed the limits, the radioactivity of the water supply should be investigated even if the gross beta concentration
is less than 1,000 pc/1.
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Table 7
Chemical analysis of water sumglenll {continued) Shaet 4 of 4

Drinking water standards

Number Public Number
of Sampling Concentration Health of times
Constituents Unicts samples period Minimum Average " Maximum Service Colorado exceeded
Brine pumped from well near Dolores River, Paradox Vallezl/
Conductivity micromho 1 3-75 221,000.0 221,000.0 221,000.0
pH su 1 3-75 7.9 7.9 7.9
DS mg/1 1 3-75 258,000.0 258,000.0 258,000.0
Calcium (total) mg/l 1 3-75 1,340.0 1,340.0 1,340.0
Magnesium (total) mg/1 1 3-75 1,720.0 1,720.0 1,720.0 125 125 1
Sodium (total) mg/l 1 3-75 100,000.0Q 100,000.0 100,000.0
Chloride mg/l 1 3-75 165,000.0 165,000.0 165,000.0 250 250 1
Sulfate (total) mg/l 1 3-75 5,590.0 5,590.0 5,590.0 250 250 1
Sulfide (total) mg/1 1 3-75 Th.4 4.4 T4.4
Carbonate (total) mz/l 1 3-75 o] 0 1]
Bicarbonate (toral) mg/l 1 3-75 118.0 118,0 118.0
Potassium (total) mg/l 1 375 5,150.0 5,150.0 5,150.¢
Cadmium (total) pe/l 1 3-75 470.0 470.0 470.0 10 10 1
Chromium (total) pefl 1 3-75 260.0 260.0 260.0 50 50 1
Copper (total) pg/l 1 3-75 220.0 220.0 220.0 1,000 1,000 0
Tron (total) pg/l 1 3-75 2,400.0 2,400.0 - 2,400.0 300 300 1
Lead (total) pg/l 1 3-75 2,900.0 2,900.0 2,900.0 50 50 1
Manganese {(total) pg/l 1 3-75 370.0 370.0 370.0 50 50 1
Nickel (total) pg/l 1 3-75 230.0 230.0 230.0
Lithium (total} pe/l 1 3-75 130.0 130.0 130.0
Zinc (total) pg/l 1 3-75 620.0 620.0 620.0 5,000 5,000 o
0il (total) pg/l 1 3-75 100.0 100.0 100.0
Radioactivity
Strontium (total) pall 1 3-75 2,300.0 2,300.0 2,300.0

L/ All data, with the exception of Bureau of Reclamation information, are STORET data from the Air and Water Surveillance and Analysis Division,
Environmental Protection Agency, Denver, Qalo.
2/ -Bureau of Reclamation.
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CHAPTER III WATER QUALITY

Salt pickup by the Dolores River is the major water quality problem
in the project area. According to samples collected by the Bureau during
a 5-year period, the salt concentration of the river at the entrance to
the valley has ranged from 140 mg/l to 3,700 mg/l with a flow-weighted
average of 264 mg/l. The predominant constituents have been sulfate, bi-
carbonate, chloride, sodium, and calcium. At the exit of the valley,
the salt concentration has ranged from 150 to 166,000 mg/l with a flow-
weighted average of 729 mg/l. The high concentration of salt in the
river at the exit of the valley occurs when there is no flow entering the
valley, and the water in the channel leaving the valley is composed en-
tirely of surfacing ground water and irrigation return flow. The predom-
inant constituents at the exit have been sodium and chloride. Table 7
on pages 43 through 46 shows the laboratory analysis of the samples col-
lected on the river in Paradox Valley.

Using both quality and quantity data, it was calculated that the to-
tal salt load at the exit of the valley has averaged about 312,000 tons
anmually. This is approximately 205,000 tons larger than the average load
at the entrance to the valley, The daily salt pickup varied from 115 to
1,430 tons per day and has averaged about 560 tons per day. The rate of
salt pickup in Paradox Valley is shown on Figure 20. As stated above,
the concentrations of sodium and chloride increase considerably as the
river crosses the valley, with averages of 195 tons and 315 tonms, respec-
tively. TFigure 21 on page 49 shows the rate and amounts of sodium and
chloride that are picked up in the valley.

Salt pickup between the two sampling stations in the valley exhibits
a degree of seasonal fluctuation, generally being at its lowest during
the spring and summer and at its highest during the fall and winter. (See
Figure 18, page 37.) It also appears that the amount of water in the
river affects salt pickup. Salt pickup was at a minimum for the year dur-
ing the spring of 1973, when flows in the river were unusually high. There
is indication that initial high flows occurring in the fall flush salt out
of the river channel that has accumulated during the drier summer months.

In addition to the sodium and chloride concentrations, other water
chemistry parameters show large increases as the Dolores River flows
through Paradox Valley. These parameters include electrical conductivity,
total dissolved solids, and sodium adsorption ratio as well as calcium,
sulfate, potassium, and magnesium.

The quality of the Dolores improves considerably because of the in-
flow of relatively freshwater below the confluence with the San Miguel
River. Samples collected (Table 7 on pages 43 through 46) from September
1974 through May 1976 about 5 miles below the confluence had a flow-
weighted average salinity of about 659 mg/l, with extremes of 171 and
7,920 mg/1.
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CHAPTER III WATER QUALITY

West Paradox Creek

West Paradox Creek has been sampled since 1971 on a weekly to bi-
weekly basis, During the sampling period, the salinity has a flow-weighted
average of about 800 mg/l and has varied from 262 to 1,970 mg/l. The wa-
ter contains predominantly sulfate, bicarbonate, calcium, and magnesium
which is characteristic of waters containing irrigation return flows. Re-
sults of the sampling on West Paradox Creek are presented in Table 7 on
pages 43 through 46. It is estimated that the creek contributes an aver-
age of about 14 toms of salt per day and 7,000 tons per year to the Do-
lores River.

Dry Creek

Samples have been taken from Dry Creek at its confluence with the
San Miguel River near Naturita, Colo., since 1960, The flow-weighted av-
erage salinity for this period has been 1,460 mg/l and has varied from
414 to 9,800 mg/l. Table 7 on pages 43 through 46 presents results of
the quality analysis. Sampling will continue at this station below the
proposed Radium Evaporation Pond after the project is constructed to sub-
stantiate that no leakage is occurring from the pond.

Ground Water

Paradox Valley

The quality of the ground water in Paradox Valley ranges from a
brine, having a density of 1.164, a salt content of 23 percent or greater
of which 93 percent is sodium chloride, to moderately saline water in the
shallow aquifers on the east and west sides of the river, to freshwater
along the edges of East and West Paradox Valleys. Analyses of samples
collected from the wells, seeps, and springs are given in Table 8.

Only a very small percentage of the ground water in the valley can
be classified as fresh. Springs along the valley walls and Windmill Well
No. 2 in East Paradox Valley contain approximately 300 to 500 mg/l total
dissolved solids with a large percentage of bicarbonate salts.

All of the dirrigation wells in Paradox Valley that were sampled can
be classified as slightly to moderatly saline. Depending upon the time
of year that they were sampled, TDS values ranged from 1,400 to as high
as 3,500 mg/l., Windmill Well No. 1 in East Paradox ranged from 4,500 to
5,400 mg/1l. Seeps from the west bank of the Dolores River above the salt
submergence area have ranged from 1,500 to 4,000 mg/l. A large percent-
age of the salts in the samples is calcium, magnesium, and sulfate. Sam-
ples from the seeps in the Dolores River and the samples from the Redd
Irrigation Well No. 2 toward the end of the irrigation season after the
well has been pumped heavily for some time show larger percentages of so-
dium and chloride, indicating some mixing with the underlying brine.
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Dis- Sodiun} Tem-
Lab |Field | Sompling Flo;/ Ecxi0® pHa | 30ved | Boron Adsorp) oHe Sat- | perad Milligrams per liter
No. No. ga Solid pm.| ti uration ture )
o Date o @25 mgo/.l‘ p.pm ;::::‘o '"4" op | Ca** Mg+t | No¢ K¢ CO4* [ HCO4-| CI- $0,°
- Spring in East Paradox Valley
NWLSWelWY; sec. 27, T. 47 N., R. 18 W.
6105 12-2-74 0.5 772 8.3 449 0.9 48 | 32 57.6 3771 13.1.16.2]| 279 309 119
East Paradox Valley, Wind Mill Well #2
NELNEYNWY sec. 1, T. 46 N., R. 18 W.
1479 157717-25-73 556 8.2 324 .7 17.3 [0.9 33.6 36.1] 25.8| 5.5] None 246| 29J 614
West Paradox, Flowing Well, J.B. Riddle Ranch
NE4SEY sec. 35, T. 48 N., R. 19 W.
"iolero2a | asl2790] 7.5[0.m10] 6.0 |
4045 -10)16-12-74 .0812,790] 7.912,710 .7 16.7 1.2 ]jSO 1190 64.4' 9.4 None| 196 l 73.8]1.585
West Paradox Valley, Ray Lathan Well '
NELNWENWY sec. 17. T. 47 N., R. 18 W,
P-75
9052 -4 16-27-75 2,250] 7.811,760 1.8 54 1186 1139 1136 15,2l Nonef 267 | 192 i 852
West Paradox Valley, Redd Well #11/
SWYNWLNEY; sec. 18, T. 47 N,, R. 18 W.
2676 11-9-73 l ll,790| 8.0(1,440 1.2 |7.2 8 | Il92 1 86,61 80,5 J ‘SJ Nnnp[ 110 113 758
West Paradox Valley, Redd Irrigation Well #21/
SWY%SE%SEY, sec. 8, T. 47 N., R. 18 W.
1241 6-27-73 2,900| 7.6|2,250 3.016.6 [1.0 | 56 |198 {151 |239 14.1] None| 364 114 893
2270 9-25-73 3,460( 7.812.490 4.716.6 11,2 | 54 1204 1156 |363 20.3| Nopel 373 517 883
4318 7-16-74 4,880| 8.213,220 8.8 60 |192 1159 |681 36.8] None| 307 ]1,030 965
P-74
5014 -189-5-74 5,360 7.713,510 10.0 61 |175 162 1782 44,2 None| 253 11,192 [1,001
P-75
8423 -7 [5-16-75 2,6801 7.912,020 3.2 56 [154 153 232 14.1] None| 187 317 893
P-75 '
13381 |-32114-7-76 2,290 8.1}1,820 2.1 56 |182 |145 1156 9.8] None| 337 174 858
D-76 :
14228 {-3221{6-1-76 3,860) 7.8]2,710 6.0 60 1196 152 1460 25.8| Nonel 356 666 862
East Paradox Valley, Windmill Well #1
SWLNWY sec. 26, T. 47 N., R. 18 W.

613 1391 [4-17-73 |1 4,560 7.3]5,290 .3 16.2 1 1.1 540  [532 35.9] 21.1] None| 337 38.7[3,235
2578 10-29-73 4,600 7.815,360 .2 6.2 1.6 520 {543 33.1] 21.9/ None| 362 36.6(3,164
Dolores River Mid-Paradox Valley, above salt submergence area, seepage from west bank

NE4SWYSWY sec. 16, T. 47 N., R. 18 W.
o [olmsen]  Dswlaolioml  lso| | | Lo ol sl 21 |_ss0 |
5662 -22110-24-74 2,530] 8.0{1.509 5.2 104 72.01 315 21.91 Nopel 326 460 3o1

Dis- Sodi Tem-
‘ Lab |Field | Sampling | Flow |ECxI0® oMo | S0Ived Den- [Adsorp| oHe ursa"t";" perat Milligrams per liter
No. No. Date cfs@25%C Solids | sity| tion ture o | Mot N R . j i .
mg/i | g/ce|Ratio Index| op Cat N Not .| K CO,® | HCOg-f €I S04
Brine seeps in Dolores River
NWLNWYSEY sec. 16, T. 47 N., R. 18 W.
4316 |7—16-—74 | .OSIZI&OOO| T.ZLSLOOJLJ_SQI 387 l 70 11,350(1,52588,80014,770 0 274 [143,/400)8,880
U.S.B.R. Pump Test Well f#f1 23 CX
NE%NE}SWY% sec. 16, T. 47 N., R. 18 W.
2680 12-19-73 D20000 6.9P2671001.164 418 58 {1,400(1,708(98,440{5,161| None| 274 [164,000(5,880
3006 2-28-74 R18400| 6.7 p690nN0ll.164] 41716.4 . 3 58 |1,44011.610195.700(5,161{ None| 287 [155,00016,910
West Paradox Valley, Jensen Brine Well #2
SWYNEYNEY sec. 17, T. 47 N., R. 18 W.
2273 I 110—5—73 I {ZZS,OOOI 7.3!2960041.180 43916.8 l 1 Il.100|l.830 102000 [5,940] Nonel 225 [170,80016,580
. " Tem—-
Dis- Sodiv _ . . s
Lab Field | Sampling | Flow gcxio® oHa solved | Den~|adsorp pHe u?oolfior perat Milligrams per liter
No. No. Date | c.f.s.|@25°C Sotids | sity| tion index| TUI€| catr | Mg+ | Na* K+ | CO,* | HCOg-| Ci- S0,*
mg/1| g/cc|Ratio F :
East Paradox Valley, Union Carbide Brine Well
SWYNELSEY, sec. 9, T. 47 N., R, 18 W.
D-75 _
7810 -6 |4=7-75 2014,204 6.3252,0041.156 367 60 11,360]1,730[86,480[4,770] None| 123 114340Q017,435
Dis- Sodurl | | pera 114 lit
- - erat Milligrams per liter
Lab |Well| Sampling | Flow |€CxI0® oHa | 0lved Ziy Adsorp| Eure
Solid tion ° k¢ | co,® | HCOg-| CI- | 80,F
No. No. Oate | om @325% m;/'l’ olce R::Iio F | Catt | Mgt* | No+ Oy s 4
USBR Test Well
(See Map 1294-400-21 page 13 for location)

21805 1E |6-14-77 197000 6.5 2676001.164 404 57 |1,440}1,610 93,840[4,850] 0 160 |150,500]9,690
m 21807 2E | 6-16-77 197p0d 7.12605041.163 397 61 11,500[1,562|92,000]4,540 0 102 {149,100} 8,990
# 23525 3E | 9-14-77 75 12160060 25660G1.161 422 57 |1,420[1,600]/97,500 4,850] 0 142 |153,300{6,580

23526 4LE | 9-21-77 1102 1220000 2566001.164 379 59 11.360}2,110}95,700 4,850 O 113 |153,300] 7,100

23817 | SE |9-28-77 | 90 {229p0d 7.5 2610001 .166 403 1,36001,710]94,800{5,000} O 184 |150,50047,200

23818 7E | 10-11-77} 32 j223p0d 7.5 2789001.17¢4 417 57 [1,240[1,960]1.01,200 5,790] O 182 }160,50017,150

23819 8E {10-13-77} 82 P32000] 7.5 282000} . 1641409 61 |1,400/1,620]/94,800}5,000 0 156 [153400}16,910

22874 3W | 7-15-77 90 11000 561001 .1641410 54 |1,380(1,670]95,700(5,000 0 63 1153,400({6,380

23527 4w |19-2-77 51 P1900 P560001.162(387 55 |1,400(1,920}94,800 5,000| O 199 1153,300(6,770

22876 W |8-24-77 10 P10p00 570001 .164{397 1,100(1,950}94,800 5,320 0 87 [150,500(6,190

22870 |2c1A[8-26-77 |380 P0QLOO 28500001.183[422 1,200(2,170[105,800 5,940] O 137 176 000]7,490

22872 23A[8-3-77 240 P09000 2550001.163[407 1,420(1,630]94,800]4,850] O 158 (147.700]6,910

Eq:ivolen' Weights 20.0 12.2 23.0 39.1 300 61.0 35.5 48.0

1/ Samples taken from sprinkler head.




CHAPTER III WATER QUALITY

A sample taken from an open pit approximately 0.5 mile east of the
river contained 117,500 mg/l TDS with a large percentage of the TDS be-
ing sodium chloride, indicating that brine remains near the surface in
East Paradox Valley. Seepage flow into the Dolores River in the submer-
gence area contains brine in the range of 250,000 mg/l. The brine in
wells near the Dolores River that taps the brine aquifer has a salt con-
tent in the range of 252,000 to 296,000 mg/l TDS.

On a field trip to Paradox Valley, persomnel from the Geological Sur-
vey collected a brine sample from a seep adjacent to the Dolores River in
the lower portion (center of sec, 9, T, 47 N., R, 18 W.) of the brine
seepage area for chemical analysis at the Geological Survey laboratory in
Reston, Va. Results of the analysis are given in Table 9. It reported
no other trace metals other than those reported could be detected using
the atomic adsorption method and selenium could not be detected using the
colorimetric method, An analysis of a hydrochloric acid extract of the
sediment that had collected on the river bottom in the brine seepage area
indicated the presence of iron, copper, a trace of zinc, but no cadmium,
nickel, or cobalt, The sediment was mainly medium~ to fine-grained quartz,
with coatings of iron sulfide.

Table 9
Chemical analysis of brine seep
in Paradox Valleyl/

Total

Constituent (mg/1)
Sodium 80,600
Chloride 125,500
Potassium 4,060
Calcium 1,260
Magnesium 1,360
Bicarbonate 224
Sulfate 4,980
Sulfide 1.5
Iron (total) .1
Fluoride 5.3
Boron ‘ 7.4
Phosphate ' _ .1
Silica 123
Manganese 2,2
Total dissolved solids 220,200
pH 7.2
Density 1.141

1/ Collected and analyzed by Geological

Survey.

A sample of the brine was also taken from Test Well No. 1 (23CX) and
sent to the chemistry laboratory at the Engineering and Research Center
for heavy metal analysis, Results of the analysis are presented in Table
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WATER QUALITY

10. A theoretical composition of the brine is given in the photograph

below.

Chemical analysis of Paradox Valley Wéll No. 1

(D.H. 23CX).

Table 10

~

Collected March 19, 1975, Chemistry

Laboratory No. D4367

Total

(mg/1)

Lead (mg/1)
Iron
Strontium
Zinc
Cadmium
Manganese
Chromium
Nickel
Copper
Lithium
Sulfide (5=)
0il in water

2.90
2.40
2.30

.62
47
.37
.26
.23
.22
.13

74.4

1

Theoretical composition of brine.

- PARADOX VALLEY UNIT
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CHAPTER III WATER QUALITY

The brines from both 7PX and Test Well No. 1 have been analyzed for
0il content. A sample from 7PX was collected and sent to the Engineering
and Research Center for analysis during 1974. Brine from Test Well No. 1
was analyzed for oil content in 1976. No trace of oil above a detection
limit of 1 mg/1 was found in either sample.

The brine from Test Well No. 1 was also analyzed for the presence of
radiocactivity. A gamma radiation measurement with detection sensitivity
of 0.47 x 10~12Ci/ml found no indication of the presence of gamma emit-
ting radioisotopes. A measurement for total alpha and beta radiation of
a dried sample gave a similar indication. Present data indicate that
there is not enough radioactivity present in the brine to constitute any
hazard, even through concentration by evaporation.

Hydrogen sulfide gas is also associated with the brine, - Bubbles of
hydrogen sulfide gas can be seen surfacing anywhere in the river where
brine seeps and springs exist., Anaylsis of brine samples that have been
kept under pressure and not exposed to the atmosphere has shown the brine
to contain approximately 100 mg/1l of dissolved hydrogen sulfide gas. When
the brine is pumped and discharged to the atmosphere some of the gas is
released.

Dry Creek Basin

Sampling of the ground water in Dry Creek Basin (Table 11) has indi-
cated that the proposed Radium Evaporation Pond is underlain by fresh to
slightly saline water. The major salts encountered in this ground water
are sodium, sulfate, and bicarbonate. As described in the Radium Evapora-
tion Pond Section of Chapter IV, a quality monitoring system of eight
wells would be installed before the construction of the proposed evapora-
tion pond. Monitoring would continue after its construction to substan-
tiate that no salt leakages occur.

Unit Effects

By preventing the annual inflow of 180,000 tons of salt, the unit
would effectively remove about 90 percent of the salt now entering the
Dolores River in Paradox Valley. This salt removal would be reflected
downstream in the Dolores River and in the Colorado River below their
confluence. The overall effect would be to decrease the salinity of
the Colorado River at Imperial Dam. As Table 12 on page 56 shows, the
amount of the average annual reduction would gradually decrease to about
18.2 mg/1 in the Colorado River at Imperial Dam. Seasonal variations
would also be buffered downstream, since regulatory reservoirs on the
Colorado River have reduced the seasonal fluctuations in flow.
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CHEMICAL ANALYSIS OF GROUND WATER

PARADOX VALLEY UNIT -
DRY CREEK BASIN

| [ Dis 'Sodiun
- | ; i1 14
Lab Field | Sampling {Flow Ecxio® pHe sclved | Boron .Adsorp pHc ufoTion Milligrams per liter
No. No. Date gpm @25 iﬁ.’:‘. DvP-m-éﬁfétzino Indax Cat* | Mg+* | Na* K+ | CD,* | HCO,-| Ci- 50,°
Ed Netherton Well in Dry Creek Basin
-76
16233 [B4A | 9/10/76 1,760{ 7.8 | 1,160 20 22 5 3696 29 0.0 747 118 . 293
Artesian well within the proposed Radium Evaporation Pond area
sec. 8, T. 47 N., R. 16 W.
=77
19669 26 | 3/16/77 743 8.4 462 8.1 17 5 149 8 |17 269 | 31 110
Flowing well, Dry Creek Basin, southwest side of proposed Radium Evaporation Pond
sec. 12, T. 44 N., R. 17 W.
P-74
6410 |28 l2/17/74] 5 871 8.0 528 | 6.8 o L2112 | 156 | 14 | 7 337125 122
i
T T Equivalent Weights | 200 | 12.2 | 23.0 | 39.1 | 300 | 6i0 | 355 480

IT @T9EL




CHAPTER III WATER QUALITY

Table 12
Average annual unit effects on water quality
(flow-weighted mg/l1)

Present With
Location level unit Reduction
Dolores River
Above Paradox Valley 264 No change No change
Below Paradox Valley 1/729 255 474
Below confluence with San
Miguel River 2/659 355 304
Colorado River
Below confluence with
Dolores River 3/695 665 30
At Imperial Dam 3/1,102 1,084 18.2

1/ 1971-76 historical average.

2/ 1974-76 historical average.

3/ 1976 modified base condition--this assumes that all projects
presently being constructed or near construction (final EIS filed) are
a part of preproject conditions.

The unit would decrease the average annual flow-weighted salinity of
the Dolores River by about 474 mg/l at the exit from Paradox Valley, or
about 65 percent below existing conditions. The largest reductions would
occur in the concentrations of sodium and chloride, with relatively small
reductions in sulfate, potassium, magnesium, calecium, and various heavy
metals (particularly iron and lead).

The reduction in the concentration of total dissolved solids would
vary considerably on a seasonal basis because of the large fluctuations
in streamflow. During the spring, when the salinity is normally low be-
cause of the dilution effect of high snowmelt runoff, the unit would im-
prove the quality of the river leaving the valley by 30 mg/1. During
normal to low flows, however, this improvement could range from 5,000 to
160,000 mg/l, Overall, the water quality of the river would be about the
same just below the valley as it is just above. West Paradox Creek and
irrigation return flows would still contribute small amounts of salt.

The unit would have no effect on the water quality of the San Miguel
River. Radium Evaporation Pond would retain and evaporate all of the
brine, with no leakage to influence either Dry Creek or the San Miguel
River.
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UNIT PLAN AND DESIGN

Brine Well Field

Pump testing

In 1973 Test Well No. 1 (DH-23CX on General Investigations Map on
page 13) was drilled to a total depth of 300 feet, penetrating through
100 feet of lenticular river deposits and 200 feet of the brecciated gyp-
sum cap of the salt dome. Pump tests were conducted in October and De-
cember 1973 in two brine producing aquifers consisting of the alluvial
zone of sand, silt, and gravel deposits and the underlying zone of frac-
tured gypsum breccla. Data from these tests gave hydraulic aquifer char-
acteristics as summarized in Table 13, Because of the short test dura-
tion (48 hours) and the small area monitored during the tests, the data
were Insufficient to design a full-scale well field. Later pump tests
have shown that the permeabilities in the deep, coarse gravel deposits
just overlying the gypsum cap are low and that the permeabilities in the
gypsum breccia are very low. Possible leakage around the casing from the
sand and gravel zone to the deep zone could have influenced the pump test
involving the deep zone and given incorrect results.

In 1975 NX core holes were drilled to locate sites for test wells
which could be used to investigate the possibility of pumping brine from
the residual gypsum breccia cap of the salt dome. Two of the sites were
selected for proposed test well locations (Test Wells 2 and 3). Drilling
the test wells was accomplished by drilling and advancing a 20-inch-
diameter steel casing through the alluvium and drilling open hole in the
gypsum breccia zone. Pump chamber casing and 200 feet of fiberglass rein-
forced plastic screen were placed in each well. Upon developing each
well, it was found that Test Well No. 3 would produce less than 10 gal-
lons per minute and Test Well No. 2 would produce approximately 30 gal-
lons per minute, In addition to drilling the new wells, Test Well No. 1
was modified so only the deep aquifer could be pumped.

A 34-day aquifer test was conducted, utilizing Test Wells 1 and 2,
and the results of the test from selected observations wells are listed
in Table 13. 1In addition to observing the ground water system, the elec-
trical conductivity at several locations on the river was also monitored
for change in river salinity. Brine from the wells pumped during the test
was piped to a temporary storage pond located at the lower end of the
valley, Results from the test indicated that permeabilities in the gyp-
sum breccia were very low, the amount of brine required to affect the
brine aquifer could not be obtained from pumping from the gypsum breccia
zone, and that pumping from the alluvium aquifer is the best alternative.
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Table 13
Hydraulic aquifer characteriatica

Teast Well No. 1
Alluvial aquifer

Date = 12-17-73 to 12-19-73
Perforated zone = 63 feet to 98 feet
Pumping rate = 600 gallons per minute
Length of test = 48 hours

Maximum drawdown in test well = 26.39 feet

Maximum drawdown in DH 6PX = 7.87 feet
DH 7PX = 10.24 feet
DH 8PX = 4,54 feet

Well and Tranmis-
piezom— sigity Stora- )
eter (ft*/min) tivity Method of solution
DH 6PX 3.35 3.89x103 Jacob's approximation
DH 7PX 2.94 3.04x10~4
DH 8PX 4,20 3.64x10"
DH 19BCX 10.32° 1.03x10-3
DH 6PX 2.82 5.37x10‘3 pistance drawdown
DH 7BX 3.23 3.07x107%
DH 8PX 3.07 5.45x10"
DH 19BCX 6.94 1.46x10°3

Test Well No. 1

Gypsum cap aquifer
Date = 19-4-73 to 12-6~73

229 feet to 280 feet
300 gallons per minute

Perforated zone
Pumping rate

Length of test 48 hours
Maximum drawdown in test well = 63.70 feet
Maximum drawdown in DH 6PX = 6.45 feet
DH 7PX = 4,42 feet
DH 8PX = 2,50 feet
DH 198BCcx = l.21 feet
Well and Tranmis-
piezom- sivity Stora-
eter (£t</min) tivity Method of solution
DH 6PX 2.17 2.21x10-3 Jacob's approximation
DH 7PX 3.19 6.91x10™4
DH 8PX 4.30 5.86x107>
DH 19BCX 9.65 9.43x107
DH 6PX 1.83 2.81){10‘3 Distance drawdowm
DH 7PX 2.58 5.17x107%
DH 8PX 3.12 8.30x10-g
DH 19BCX 5.13 1.35%10°
Test Well No. 1
Gypsum cap aquifer
Date = 1-15-76 to 2-18=76

229 feet to 280 feet
190 gallons per minute

Perforated zone
Pumping rate

mun

Length of test 34 days
Maximum drawdown to test well = 69.58 feet
Maximum drawdewn in DH 2Wl-1 = 5.78 feet
DH 2Wl-2 = 5.94 feet
DH 2W2-2 = 2.37 feet
DH 2E1-1 = 3.54 feet
DH 2E1-2 = 1.23 feet
DH 2E2-2 = .25 feet
DH 1C4-2 = 4.83 feet
Well and Transmis-
plezom- sivity Stora-
eter (ftzlmin) tivity Method of solution
DH 2wl-1 2.311 6.852x10™3 Jacob's approximation
DH 2W1-2 4,345
DH 2W2-2 3.323 5.889x1074
DH 2E1-1 1.579 9.584x10~%
DH 2E2-2 4.383 4.579x10-4
DH 1C4-2 1.103 4.757x107%
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CHAPTER IV UNIT PLAN AND DESIGN

The hydrographs presented in Chapter II for Observation Wells 6PX, 7PX,
and 8PX show that by pumping from the brine aquifer the potentiometric
head of the brine can be lowered in relation to the overlying freshwater
zone, and therefore the freshwater-brine interface can be lowered.

Brine production wells

The Paradox Valley Unit would be designed to control salinity by
pumping brine from a well field located on both sides of the Dolores
River. 1Initially the well field would consist of 18 production wells
with 10 wells on the west bank and 8 on the east bank. The wells sur-
round two brine producing areas--one in the center of section 16 (upper
area) and one in the center of section 9 (lower area)--where investiga-
tions indicate the major portion of brine is entering the river. (See
Figure 16 on page 32.) There would be 13 wells surrounding the upper
area and 5 surrounding the lower area. Additional wells would be con-
structed if it is determined after the field has been put into production
that they would improve the efficiency and economics of well field opera-
tion.

All the wells except one would be designed to pump from an alluvial
aquifer consisting of fine sand and gravel. Depth of wells in the allu-
vium would vary from 48 to 77 feet. One well would be drilled into the
residual gypsum cap to a depth of 155 feet in order to pump from a cavity
at 133 to 140 feet and intermittent small cavities from 140 to 150 feet.

The wells would have a total diameter of 20 inches with pump chamber
casings having a diameter of 12 inches, the lower 15 to 40 feet of which
would consist of commercial screens made from one of three materials--
Type II polyvinyl chloride, epoxy filament wound fiberglass, or stainless
steel, Gravel pack would be plated around the casing for its entire
depth, both for stabilization and for execluding fine sand from the well.
Table 14 gives the details of the wells that were installed as a part of
the design data collection program. (See Figure 22 for typical test well
installation.)

The well casing, which would extend 4 feet above the ground, would
have a concrete pad around it at the ground surface and would be housed
in a protective structure to prevent damage from floods and vandalism.
The structure would have a removable roof in order to pull the pumps for
repairs. Each pump would have an electrical control panel and would have
observation pipes where the water levels, both inside and outside the
well casing, could be measured. Each well would alsoc have a pressure con-
trol valve, a manually operated control valve, a check wvalve, a flow-
meter connection, and sampling taps to sample the quality of brine being
pumped. The operator would be able to control the pumping rate and each
well would have a demand meter to record power consumption. Power con-
sumption records would be used to determine when the pumps need servicing
or replacing. Design of the pumps will be determined during the design
data collection program,
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. CHAPTER IV

Table 14
Test well design specifications

UNIT PLAN AND DESIGN

Pump chamber casing

Well screen

Well Length Diameter Length Diameter Type of

No. (feet) (inches) (feet) (inches) materiall/

1E 45 12 ‘ 30 12 PVC

1w 45 12 30 12 PVC

23(A) 45 12 30 12 PVC

2E 40 12 40 8.39 FRP

2W 43 12 30 12 PVC

3E 43 12 25 8 Wire wound
. 3w 35 12 30 12 PVC

4E 36 12 20 8.39 FRP

4w 41 12 15 8 Wire wound

SE 41 12 35 12 PVC

5w 45 12 30 12 PvC

6E 59 12 20 8 Wire wound

6w 40 12 35 12 PVC

7E 40 12 40 8.39 FRP

W 42 12 20 8 Wire wound

8E 36 12 15 - 8 Wire wound

1ow 43 12 : 30 12 PVC

2C1(A) 20 No screen

1/ PVS—-Type II polyvinyl chloride.

FRP—-epoxy filament-wound fiberglass.
Wire wound--wire-wound stainless steel.
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in plan
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CHAPTER IV UNIT PLAN AND DESIGN

Collection system

Buried pipelines on each side of the river would collect the brine
from each well and convey it to the Hydrogen Sulfide Stripping Plant. The
line on the west would cross the river near Well No, 1lE and connect with
the line on the east side. The connection at each well site would be
equipped with a pressure regulating valve so if any one well were to shut
down, it would not affect the total system.

The collected brine would then be conveyed to the stripping plant
in a buried pipeline. The diameters of the pipelines will vary, depend-
ing on their location in the collection system. The pipeline running
from the well field to the stripping plant will be approximately the same
size as the pipeline running to the evaporation pond (i.e., 15 inches in
diameter). Exact sizing of the pipeline will be determined after the de-
sign data collection program is completed. '

Ground water monitoring wells

A network of ground water monitoring wells has been installed dur-
ing a series of drilling programs (see Chapter V). These observation
wells are located near the brine production wells on both sides of the
river and would be used to determine the effects of the pumping on the
water table, the freshwater-brine interface, and the brine movement in
the aquifer. The information obtained from the observation wells would
be used to establish effective pumping rates and patterns for the produc-
tion wells,

The monitoring system contains two types of wells. The first con-
sists of shallow wells, generally about 20 to 25 feet deep and 1.5 inches
in diameter, with PVC casing well screens placed between depths of 10 and
25 feet to allow ground water to enter the casing. Electrical conductiv-
ity meters could be lowered into the wells, and the conductivity measured
periodically to determine the approximate depth of the freshwater-brine
interface. A total of 39 of these wells of this type has already been
drilled, and an undetermined number would be added as needed during the
data collection program,

The second type of wells consists of 26 wells drilled to an average
depth of about 225 feet and 3 drilled to about 300 feet. Each well con-
tains two or three pipes of different lengths, with each pipe perforated
in a different zone to allow ground water to enter from that point in the
aquifer. The area between the perforated portions is permanently grouted
to prevent any mixing of water from the various zones. Figure 23 on the
following page shows a typical monitoring well installation.

Each of the 26 wells drilled to 225 feet contains 3 pipes. One pipe

has an average depth of 25 feet and is perforated from 5 to 25 feet deep
for use in observing the water table and, with electrical conductivity
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meters, in locating the freshwater-brine interface. The second pipe is
a piezometer extending to a depth of between 56 and 120 feet to the base
of the alluvial aquifer, with the lower 5 feet perforated, By measuring
how high the water entering the pipe is forced above the perforated sec-
tion, the ground water pressure head in this patt of the aquifer can be
determined, The third pipe, extending into the gypsum bedrock that forms
the residual cap of the salt dome, has a depth of from 215 to 225 feet
and is perforated for the lower 5 feet. This pipe is also a piezometer,
with measurements of the water elevation indicating the ground water
piezometric head. -

The remaining three wells, drilled to a depth of 300 feet, all con-
tain a water table observation pipe about 25 feet deep and two have a
plezometer pipe between 285 and 300 feet deep. The other well contains
a piezometer pipe about 60 feet deep. Seventeen other wells in the val-
ley that were drilled during earlier exploratory investigations are also
being monitored.

During both the pumping tests and long-term operations, these wells
would indicate changes in the ground water system near the river. The
shallow wells and pipes would be used to measure the lowering of the wa-
ter table and the freshwater-brine interface, while the piezometer pipes
would be used to evaluate pressure changes at deeper zones in the aquifer
which would indicate changes in ground water movement.

The well casings extend about 3 feet above the ground surface and
were constructed with steel caps to prevent debris from entering and to
discourage vandalism. All of the water table wells and piezometer pipes
are read periodically to monitor water level changes. Some of the wells
would have continuous recorders installed to monitor and record changes
in the ground water system. Using the data from the observation wells,
the well field operator would be able to adjust the pumping rate at any
site and thereby operate the well field in an effective manner, minimiz-
ing pumping freshwater from the wells.

River monitoring system

To determine the overall effectiveness of the brine removal, the
river would be monitored on a continuous basis at several locations. The
five electrical conductivity meters described in Chapter III would be
used during the design data collection program and during unit operation
to monitor the electrical conductivity of the water in the river where
it enters the valley, both upstream and downstream from the brine emerg-
ing areas and where the river leaves the valley. During servicing of the
salinity meters, water samples would be taken and analyzed in the labora-
tory to determine the types and amounts of salt that are in the river wa-
ter. The results of the samples would also be used to keep the meters
calibrated, Streamflow gaging stations, both above and below the valley,
will be maintained to keep a record of the flow entering and leaving the
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valley, Water samples taken each week at the two gaging stations would
be used to substantiate the accuracy of the meters and to measure the
change in the chemical makeup of the water in the river,

Flooding in well field

The well field would be susceptible to flooding during high runoff
vears; water depths and velocities in places other than the river, how-
ever, will be low. Flood studies done in the valley indicate that the
maximum water level in the well field area during the 100-year flood
would be less than 4 feet, Facilities in the well field would be pro-
tected against flooding. The frequency flood peaks are shown in the fol-
lowing tabulation.

Frequency Peak
(years) (cfs)
5 6,700

10 8,800

25 11,600

50 13,900

100 16,400

Design Data Collection Program

The feasibility estimates used in the Definite Plan Report and the
Environmental Impact Statement are based upon the extreme condition that
5 cfs of brine with a salinity of 260,000 mg/l would be pumped constantly
during the 100-year life of the unit to control the brine inflow to the
Dolores River, Such an operation is unlikely, however, since only about
0,9 cfs at that concentration is enough to produce essentially all the
198,000 tons of salt that is now entering the river each year from ground
water,

If it were ultimately necessary to pump at this rate and concentra-
tion, six times more salt would be pumped than the amount entering the
river. Although it is unlikely that this would be necessary, insuffi-
cient data exist to select a design rate. Contributing to the uncertainty
is the 1lack of a complete understanding of the aquifer and recharge
source; the need to remove a large reservoir of brine around and beneath
the river to lower the freshwater-brine interface; and the possibility
of pumping inefficiencies and, therefore, the need to mine some salt to
achieve the desired results. For these reasons, it was decided to use
the extreme condition for the designs and estimates in the Definite Plan
Report and the Environmental Impact Statement.

The Bureau of Reclamation is now conducting a design data collection
program which is scheduled for completion in 1979. The purposes of the
program are to test a well field that would effectively lower the
freshwater-brine interface and reduce the brine inflow to the river; to
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determine a design pumping rate for each well and for the entire well
field; and to determine the final design capacities of the Hydrogen Sul-
fide Stripping Plant, brine pipeline, pumping plants, and evaporation
pond,

As part of this program 18 brine production wells were drilled, and
short, 8-hour pump tests were conducted during the summer of 1977. Start-
ing in 1978 and continuing for approximately 1 to 1} years, all 18 wells
and combinations of them will be pumped. The brine will be conveyed
through a temporary pipeline to a temporary storage pond on the north
side of the valley, west of the river. During the pump test, the ground
water monitoring wells will be used to evaluate changes in the ground wa-
ter system. Using the data obtained from the observation wells, the pump-
ing rates of the wells will be adjusted as necessary to determine the most
efficient pumping rate and pattern. Measurements in the monitoring wells
will include water level readings to measure pressure variations and con-
ductivity readings to measure the location of the freshwater-brine inter-
face. Upon completion of the design data collection program, it is con-
templated that the 18 existing production wells and the temporary pipe-
line would, with slight modifications, be converted to permanent operation.

The river monitoring system with recording electrical conductivity
meters, gaging, and sampling stations would help to assess the changes in
streamflow and water quality that will occur as a result of pumping the
brine.

Environmental assessments and negative determinations have been pre-
pared for the various stages of this work in compliance with the National
Environmental Policy Act of 1969. The Environmental Protection Agency
has given its approval to proceed with the testing program.

Radium Evaporation Pond

Radium Evaporation Pond would be formed by a dam across a tributary
of the West Fork of Dry Creek and a dike across a tributary of the East
Fork of Dry Creek. These tributaries are normally dry except for short
periods of spring runoff and during thunderstorms. The pond would have
a total capacity of 93,340 acre-feet, with an inactive storage capacity
of 62,060 acre-feet, a dead storage capacity of 6,040 acre-feet, a flood
control capacity of 18,700 acre-feet, and a surcharge capacity of 6,540
acre-feet., The pond storage allocations are summarized in Table 15. The
top of the inactive pool would be at an elevation of 6,333 feet and would
have a surface area of 3,295 acres. The dam would have an outlet works
at elevation 6,274 feet. The outlet works would be used primarily for
safety and draining during construction and would be covered by precipi-
tated salt after a few years of operation. The basin is divided by a sad-
dle into two ponded areas, with the west basin having a capacity of 16,690
acre~-feet and a surface area of 1,200 acres and the east basin having a
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capacity of 5,920 acre-feet and a surface area of 592 acres. At an eleva-
tion of 6,316 feet, the two ponds would merge into one large pond. Be-
cause there would be no outlet works at the dike, the east basin is con-
sidered to be all dead storage (5,920 acre-feet). The west basin would
have a dead storage of 120 acre~feet.

Blanketing

The major portion (83 percent) of the evaporation pond area is under-
lain by impervious Mancos Shale, which in some places exceeds 200 feet in
depth. No blanketing or treatment would be needed in this area for a wa-
tertight pond. The other 17 percent of the pond area is underlain by Da-
kota Sandstone with a clay layer of varying thickness on top of the sand-
stone, In places, the sandstone is exposed. It has been determined that
about 640 acres will require a 5-foot, compacted earth blanket to elimi-
nate seepage. Figure 24 indicates the area to be blanketed.

Sufficient ground water monitoring wells would be drilled adjacent
to the pond to measure the water table, hydraulic pressure, and water
quality, substantiating that brine was not seeping into the local ground
water system. Tentative location of these wells is shown on Figure 24.
Two wells would be located immediately downstream from the dam on either
side of the tributary to the West Fork of Dry Creek, and two would be lo-
cated just downstream from the dike on either side of the tributary to
the East Fork. Three wells would be drilled between the dam and dike on
the north side of the pond, and another would be located on the south side
of the pond. Each well would contain one pipe 25 feet deep and another
about 60 feet deep. The shallow pipe would have a screen from 5 feet to
25 feet to permit observation of the water table, and the deep pipe would
have a 5-foot screen on the bottom to measure the pressure head in the
aquifer, Readings and sampling would be conducted monthly.

Sedimentation

The total sediment inflow to Radium Evaporation Pond would be 2,400
acre-feet for the 100-year operational life of the project. The volume
that this sediment would occupy is considered in the operation study as
reservoir volume not available for precipitated salt.

Inflow design flood

The design annual inflow to Radium Reservoir is presented in Figure
25 on page 70 and would have a total annual volume of 22,200 acre-feet.
The inflow design flood consists of three events, the hydrographs for
which are presented in Figure 26 on page 71. The first event is a 100-
year thunderstorm with a peak of 10,600 cfs and a volume of 890 acre-feet.
This event is followed 24 hours later by the design thunderstorm event,
which has a peak of 39,300 cfs and a volume of 5,020 acre-feet. A third
flood event, representing the 50-year thunderstorm, follows the maximum
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probable event by 24 hours. This event has a peak of 9,400 cfs and a vol-
ume of 750 acre-feet, The total 60-hour volume for inflow design flood
is 6,660 acre-feet.

Precipitation

Two years of precipitation data are available for Dry Creek Basin,
with an average annual rate of 8.5 inches (see Weather Station Summary
Data in the Attachment Section on pages 169 to 173). The average annual
precipitation for the same 2 years at Norwood, Colo., which is the clos-
est station with a longer period of record, is 12.1 inches. Natural vege-
tation near the two stations indicates that the rainfall at Dry Creek
Basin is significantly less than at Norwood. For the operation study
the ratio for the 2 years of record of 0.7 for the two stations was as-
sumed to be correct. The average annual long-term precipitation rate
for Norwood is 14.9, giving a synthetic long-term rate of 10.4 for Dry
Creek Basin. Table 16 shows the synthetically generated precipitation
for Dry Creek Basin.

Evaporation rate

Two years of freshwater-pan evaporation data were available for Dry
Creek Basin (1975 and 1976). For these 2 years, the average pan evapora-
tion was 55.2 inches compared to 42,1 inches at Montrose station where a
long period of record is available (see Table 17 on page 74 ). The Radium
Evaporation Pond site, located in Dry Creek Basin, is about 500 feet
higher in elevation than Montrose, but there is considerably more wind
in Dry Creek Basin that is normally from the southwest and very dry.
These winds would maintain a low vapor pressure over the pond area much
of the time. Because brine does not freeze, except at extremely low tem—
peratures, evaporation would go on throughout the winter months. For the
Montrose station, the winter evaporation rates were filled in by use of
a correlation with temperature. The synthetically derived average annual
pan evaporation rate for Montrose, assuming no winter freezing, is 58.3
inches for the 36-year data collection period. Because of the lack of
sufficient data at Dry Creek Basin, it was decided to use this Montrose
average in the operation study. This is a conservative estimate because
if the proportion for the 2 years of concurrent data holds, the annual
evaporation rate at Dry Creek Basin would be 76.0 inches. The evapora-
tion rate is not critical because even at the Montrose rate sufficient
surface area is available during the later years of operation to evapo-
rate all accumulated brine and inflow. The critical factor for sizing
the reservoir is the volume occupied by precipitated salts.

To convert the freshwater evaporation rate to a brine evaporation
rate, a reduction factor is used which varies from 1 to 0.71, depending
on the percent of salt in solution. A review of available literature sup-
ported the use of 0.71 at saturation., The saturation concentration used
was 29,2 percent salt, equal to that of Great Salt Lake brine at

72




TABLE 16
SYNTHETIC GENERATED PRECIPITATION DRY CREEK BASIN
(UNIT--INCHES)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Y LBEC TOTAL
1933 14 1.1 1.1 1.1 1.1 .1 1.7 .7 1.7 1.4 1e? 1e0 13.5
1934 o3 1.7 0.9 1.3 .6 .3 ) .8 1.0 o4 1.3 1.3 9.8
193% 1.1 A .7 1.2 2.0 0.0 1.3 2.7 1.4 .7 .1 1.2 17.R
1935 .2 2.1 1.0 o6 1.0 .9 1.7 2.9 .5 o7 .9 1.6 1443
1937 S ) 1.3 .7 ) .8 2.1 7.6 1.1 1.2 b o7 17.3
1938 WH R .9 1.0 .7 .6 lel 1.5 1.0 1.1 .5 b 108
1939 l.¢ oA l.1 0.0 .2 0.0 .3 1.8 1.7 .Y 0.0 oh a,4
1540 1.5 1.4 .2 .7 o6 .3 .9 o8 3.1 l.1 .5 1.0 12.1
1941 1.1 1.0 1.7 1.6 1.3 1.5 1.1 2.9 1.0 1.1 o7 .7 17.7
1947 .5 ol 3,0 ! .1 0.0 0,0 .5 1.0 .6 .3 1l 8,2
1643 1o 0,0 1.0 .3 1.3 .9 1.1 J.A .l o7 o3 .5 11.3
1944 ) A ] 1.5 .2 1.2 A .7 .1 5 1.2 .9 941
194% .3 b Wl 1.6 .2 .2 les 2ot .6 1.5 .3 .8 1643
1945 .5 W3 1.3 1.7 1.5 .0 1.0 2.1 .7 1.2 1.0 .? 11.3 |
1547 .2 .5 .6 .6 s 1.8 1.9 2.9 1.0 1.9 o 1.0 1347 |
1648 ot 1.8 1.3 1.1 o2 ) o4 b 1.1 1.1 s .5 .9 1a.7 ‘
1949 1.5 .S .7 .7 1.0 2.0 1.2 o6 .2 1.1 .2 .5 10,2
1550 1.0 1.0 o7 ob .3 o? 1.3 .3 .9 .1 .2 5 6.9
-] 19%1 .5 A .0 .9 .6 .? b 1.7 .2 .7 .9 1.0 7.7
o 1457 1.l .0 1.1 1.3 WH o) o 1.3 1.3 0.0 oH .5 9.9
1453 .4 ) .5 1.0 o7 Wb leo 1.7 0.0 1o 1.3 .3 1n.1
1954 o? 1 " 1.1 .7 .5 1o o6 3.0 1.0 .9 .3 10.6
1955 b 1) .2 .8 R o4 .7 .7 o1 .l .7 ol “ed |
1656 .9 A .8 b ol 2 .7 1.0 .1 b 5 H 6.2 |
1957 1.0 ol .8 .9 245 oh 749 245 N0 3.6 1.5 A 17.2 |
1958 ) .8 o7 ol o2 .? b 1.3 1.3 .9 o7 ! 4,0 |
1953 .2 .8 .? .7 .2 .? 1.0 1.5 1.1 1.7 W1 R a5
1960 .0 1e? 1.0 o ol o ) 5 1.0 1.2 .5 o7 8.5
1961 oo .7 1.7 oh .7 .2 .7 1.7 Petr 1.2 oF .7 11.9
1962 b 1.6 A .3 oh A o6 ob 1.8 1.1 o9 .6 R 3
1963 .7 o .8 .2 .1 o5 Zeh T PR 1.6 2t 5 .3 J7 R
1964 o3 o3 .8 .9 s .3 lea 1.5 1.0 () 1.0 1.0 K4
1964 lo2 oh 1.3 lal & 6 1.9 1.8 2ef 1.0 ] te? 14,56
1966 .3 .5 .1 .5 o 1.3 1.3 1ol WA . 9 .9 " 7
1967 W2 .2 .3 ol 1.6 1.1 Zeb .9 .7 o .3 .9 SIS
1964 ol o7 .1 1.4 ) 3 1oh ].4 ol .l ] o7 R,
1969 7 .8 A | oH 1.0 1.7 1.8 1as 17 o5 o7 1.2
1679 .o o7 1.8 .9 .0 1.0 o7 1.6 3,5 12 o3 .7 1743
1971 W3 o8 ol .7 N ) .3 241 .3 2.5 1.7 You 10,4
1972 .2 o? .1 .1 .l 1.3 1.1 o3 143 3.1 1.0 le? 1.0
1973 ) o? 1.0 oA 1ot 1.5 W2 1l N o b .7 GY.h
1974 2.2 .3 .7 .9 0.0 o1 1.3 o4 b 1e3 o6 oh Gl
1975 .9 .A 1.8 oA B .2 1.0 .5 .9 o4 .7 .5 Gy}
1976 o6 ) .3 o 1.2 0 1e7 1.0 lea .0 .1 Nt 7.7




Pan evaporation data

Table

17

Freshwater eva

poration

Brine evaporation

(inches) (inches)
Month 1975 1976 Average 1975 1976 Average
Dry Creek Basin
January 0.66 0.66
February 1.35 1.26 1.31
March 3.19 2.81 3.00
April 5.94 5.17 5.56 5.11 4.59 4,85
May 7.55 7.69 7.62 5.55 4.83 5.19
June 11.23 1/11.23 11.23 9.69 1/9.69 9,69
July 10. 44 1/10.44 10.44 7.22 1/7.22 7.22
August 10.60 9.35 9.98 8.51 6.71 7.61
September 6.49 6.02 6.26 5.40 5.41 5.41
October 5.41 2.88 4.15 4,36 3.61 3.99
November 2.40 3.10 2.75
December .55 1.30 .93
Tq}al 57.66 52.78 55.24 53.33 51.19 52.61
Bedrock
January -
February
March 1.11 4,35 2.73
April 6.11 7.26 6.69
May 8.73 9.08 8.91
June 11.01 12.87 11.94
July 10.61 12.38 11.50
August 10.29 9.55 9.92
September 7.45 6.36 6.91
October 5.54 4.57 5.06
November 2.58 1.83 2.21
December
Totzl 63.43 68.25 65.87
Montrose
37-year
average
1940-76
January 1.32
February 1.48
March 3.59
April 5.35 4,88 5.12 5.63
May 5.98 6.08 6.03 7.71
June 7.74 8.51 8.13 9.36
July 7.62 1/7.62 7.62 9.29
August 6.99 6.53 6.76 7.59
September: 4,87 4,02 4,45 5.73
October 3.66 2.75 3.21 3.56
November 1.56 1.76 .78 1.67
December 1.32
Total 43.77 42,15 42.10 58.25

1/ Data used from previous year.
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' saturationr_/ After a few years of operation, the constituents of salt
in Radium should be in similar proportions to those found in the Great
Salt Lake. 2

Operation study

A :computer model was used to simulate the operation of the evapora-
tion poad over its 100-year life. A computer printout with accompanying
column descriptions 1is included in the Attachment Section on pages 82
through 102, For the purpose of the operation study, 5 cfs of brine at
260,000 mg/l were assumed to be pumped constantly for the entire 100
years. The use of this assumption for the sizing of project facilities
is based on the extreme condition., Upon completion of the design data
collection program in 1979, the operation study will be redone with a
more accurate flow rate and salinity concentration. Sizing estimates
will tten be revised, and Radium Evaporation Pond will, undoubtedly, be
reducec. in size,

In the operation study, Pond 1 is the west basin, which was de-
scribed earlier. It would fill and spill over into Pond 2 (east basin)
after about 6 years of project operation. Pond 2 would need an additiongl
3 years to fill, at which time, the two ponds would merge into Pond 3.=
After zbout 30 years of project operation, the pond would have sufficient
surface area so that the average annual evaporation would exceed the av-
erage annual inflow. From about the 75th year to the 100th year, the
pond would consist of only precipitated salt during some months of each
year. Based on a constant 5 cfs inflow, the pond would have its entire
inactive storage capacity (68,100 acre-feet) filled with precipitated
salt alter 100 years.

After 100 years of operation, the brine inflow would be discontinued.
Becausz the total capacity of the reservoir would be 86,800 acre-feet,
18,700 acre-feet of capacity would be available far annual natural in-
flows. The design annual natural inflow of 22,200 acre-feet could be
stored with a total evaporation during that year of 3,500 acre-feet. The
average annual natural inflow would increase throughout the life of the
unit as the surface area and, hence, the rain on the pond surface in-
creased (100 percent of the rain on the pond surface is considered as
naturzl runoff, whereas only about 10 percent of the rain on the surround-
ing besin would make it to the pond because of evapotranspiration). After

./ Saturated Vapor Pressures Over Great Salt Lake Brine, Don R.
Dickson, John H. Jepsen, and J, Vern Hales, Jourmal of Geophysical Re-
search, Vol, 70, No, 2, January 13, 1965.

2/ A Thermodynamic Model of the Paradox Valley Unit Brine, Depart-
ment of Soil Science and Biometecrology, Utah State University, February -
1977.

3/ Pond 3 includes Ponds 1 and 2.
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100 years, the average annual inflow would be approximately 3,600 acre-
feet, compared to an average evaporation potential of about 8,000 acre-
feet. ’

For safety purposes, a 30-cfs spillway would be provided at the top
of the flood control pool, which, along with a 1,8-foot surcharge with a
capacity of 6,540 acre-feet, would be sufficient to pass the inflow de-
sign flood. It is not anticipated that this spillway would ever have to
be used because of the flood storage capacity that would be available af-
ter the 100-year life.
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INVESTIGATIONS

Feasibility investigations were initiated in 1971 to study control
methods of preventing salt from entering the Dolores River. After gath-
ering available information from literature, maps, and drill logs, a re-
sistivity survey was conducted along the river in April 1972 to locate
subsurface anomalies for guldance in planning initial exploratory drill-
ing. Unfortunately, the area surveyed contained a brine layer of very
low resistance at a depth of about 10 feet which prevented penetration
of the electric current. There were also lateral changes in resistivity,
which produced irregular curves, making interpretation difficult. Infor-
mation deduced from the soundings, however, was used to confine the ex-
ploratory drilling to the expected problem area. A copy of the resistiv-
ity survey is on file in the Durango Office.

Surface Water

As described in Chapter II, stream gaging and water quality sampling
stations were established in 1971 at three locations--the Dolores River
at Bedrock, Colo,; the Dolores River near Bedrock, Colo.; and West Paradox
Creek above Bedrock, Colo. In addition, as discussed in Chapter III,
five electrical conductivity meters were placed above, in, and below the
.area of emerging brine to continuously record changes in salinity.

Exploratory Drilling

Based on information obtained from field surveys, the resistivity
survey, and a study of existing well logs, a drilling program was initi-~
ated. The locations of the wells discussed in the following section can
be seen on the location map in Chapter I, During the summer of 1972,
five core holes (DH 1PX-DH 5PX) located along the eastern limit of the
river meander course were drilled using NX-sized (3-inch) core drilling
equipment. Depths ranged from 74 feet to 200 feet and extended into con-
solidated portions of the valley f£fill. The core holes yielded informa-
tion confirming shallow overburden, a shallow saline water table, and a
brecciated gypsiferous formation below the overburden (see logs in the
Attachment Section).

A more comprehensive exploratory drilling program was accomplished
in late 1972 and included holes on both sides of the river. Twelve holes
(numbered DH-CX) were drilled using a 6-inch rotary drill ranging in depth
from 69 feet to 240 feet. Data obtained from this drilling included
drillers' logs, material samples, drill fluid samples, and readings of
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natural salinity and hydrogen sulfide gas, Perforated casings were in=-
stalled in all drill holes for future water level readings and chemical
sampling.

Information obtained from this drilling indicated a freshwater zomne
near the river from 1 to 20 feet below the ground surface extending to a
maximum depth of about 100 feet to the west of the river. The major fresh-
water zome overlies brine in the wvalley fill along the west side of the
river and is wedge shaped with the maximum thickness upriver and to the
west along West Paradox Creek and tapering toward the river. The river
deposits on the east side of the river are variable, but generally shal-
low, and contain only small amounts of freshwater overlying brine, In
the river channel, the brine interface surfaces sharply about midvalley.

In January 1973, three core holes were drilled into brine producing
aquifers (DH 6PX, DH 7PX, and DH 8PX) and a test well (DH 23CX-Test Well
No. 1) to test the aquifers, The core holes were drilled with NX core
drilling equipment. DH 7PX was drilled to a depth of 470 feet, DH 6PX to
a depth of 192 feet, and DH 8PX to only 85 feet. Two piezometers and a
water table observation pipe were installed in DH 6PX and DH 7PX with the
plezometers measuring piezometric head at different levels, Because of
flooding during the drilling operation, work on DH 8PX was stopped prema-
turely. The NX drill casing was left in DH 8PX and only the piezometric
head of the zone at 84 to 85 feet can be measured. A water level recorder
was placed over the pipe at DH 8PX to record water level changes, and a
water table observation well was placed near DH 8PX.

Test Wells
As discussed in Chapter IV, in 1973 Test Well No. 1 was drilled to

a total depth of 300 feet, Test Wells 2 and 3 were drilled in 1975 into

the residual gypsum cap, and 18 test wells were drilled in the summer of
1977.

Observation Wells

Based upon data obtained from the initial drilling and the geologi-
cal investigation, a ground water observation network described in Chap-
ter IV was designed with lines of piezometers parallel and perpendicular
to the river. The ground water observation network was installed during
the summer and fall of 1975 and included piezometers at 27 sites, The
sites were numbered 1W1l-2C4 on the west side and from 2E1 through 10El on
the east side. A 6-inch hole was first drilled to the top of the gypsum
and then a 4%-inch hole was continued to a maximum depth of 225 feet.
Problems prevented drilling to the desired depth in two holes. Piezome-
ters were installed in each hole with one tip placed at the bottom of the
hole and a second tip placed just above the gypsum cap 1In the course
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gravel zone, A water table observation pipe to a depth of 25 feet was
also placed at each site.

Pilot Holes

In October 1976, 18 pilot holes were drilled using a hammer drill at
proposed test well sites, Locations can be seen on the Investigations
Map on page 13. Data obtained from this drilling include the following.

. Depth to water

. Approximate depth to the freshwater-brine interface

. Samples of aquifer material for mechanical analysis

. Approximate locations of permeable brine producing aquifers
. Depth to top of salt cap (gypsum breccia)

. Samples of the brine encountered

[ )NV I~ SR VI S

These pilot holes were used in the design of the 18 production wells.
Only 16 of the sites, however, were later used for production well sites.
Test wells 23A and 2ClA are the two additional wells. The locations are
shown on the General Investigations Map on page 13.

Evaporation Study and Weather Stations

To evaluate evaporation and other climatological parameters in the
project area, two weather stations were established, one near Bedrock,
Colo., and one in Dry Creek Basin. The stations were put into operation
in January 1975 and are still functioning. The following tabulation
lists the equipment in operation at each station.

Weather stations equipment
Minimum-maximum thermomterl/
Sling psychrometerl/
Standard~size Class A evaporation pan
Anemometer
Universal recording rain gage
8-inch nonrecording rain gage
Hygrothermographl/2/
Standard Class A evaporation pans
filled with brine2/3/

1/ Equipment is installed and
maintained in a standard Weather Bu-
reau instrument shelter house.

2/ Equipment is installed only
at Dry Creek Basin stationm.

3/ One evaporation pan filled
with brine containing 260,000 mg/1l to-
tal dissolved solids is maintained at
Dry Creek Basin station.
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At both stations daily minimum and maximum temperatures are read
from a minimum-maximum thermometer. At the Dry Creek Basin station, the
temperatures are checked with readings obtained from a hygrothermograph
chart which is changed weekly,

Relative humidity is measured daily at each station by using a sling
psychrometer. At the Dry Creek Basin station, these readings are com-
pared and correlated with the reading obtained from the hygrothermograph.

A weighting-type recording rain gage is set up at both weather sta-
tions. Charts on these gages are changed weekly. A wedge-type nonre-
cording rain gage is also set up at each station. These gages are read
daily and are used to check the accuracy of the recording gages.

Anemometers are mounted on the northwest corner of the evaporation
pan platforms so that the vanes are 0.25 foot above the evaporation pans.
Daily readings of elapsed cumulative nautical miles are recorded daily.

The evaporation pans at the weather stations are the standard size
Class "A" land pans set on platforms to allow free air circulation under
them. Minimum and maximum temperatures of the water in the evaporation
pans are obtained daily by using minimum-maximum mercury thermometers in
the pans. The water level in the pans is read daily using a stilling
well, which remains in the pan, and a hook gage. With accurate observa-
tion the water level can be read to the nearest hundredth of an inch.

In order to measure brine evaporation rates, one pan in Dry Creek
Basin was initially filled with brine pumped from Test Well No. 1 in Para-
dox Valley. After the initial filling, freshwater was added when needed
in an attempt to keep the brine pan filled and at nearly the same concen-
tration. During the high evaporation months, there was some precipitation
of salt in the brine pan; however, this salt went back into solution when
freshwater was added and the contents of the pan were mixed. Summaries
of the weather station data are included in the attachments.

Results from an evaporation study at the two weather stations for the
2 years have shown an average freshwater pan evaporation rate of 65 inches
at the Redrock station and 55 inches for the Dry Creek Basin station. The
average evaporation rate for a pan located at the Dry Creek Basin station
containing brine (23 percent salt) was 53 inches. There are significant
seasonal variations, with about 48 percent of the evaporation occurring
during June through August and 85 percent occurring during April through
October.

As more data become available, the weather station information will
provide an increasingly accurate estimate of evaporation and other clima-
tological parameters. This information will be very useful during the
design data collection program to help in the final sizing of unit facili-
ties and during unit operation to closely monitor evaporation at Radium
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Pond. Besides being useful for unit operation, accurate weather data
will provide assistance in the planning and design of similar projects.
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RADTUM EVAPORATION POND

Column Description for the Radium
Evaporation Pond Operation Study

The pumped brine inflow is considered to be constant at 5 cfs. The
following properties of salt brine are assumed constant throughout the
100-year operation study.

Percent salt in the pumped brine 22.3
Specific gravity of the pumped brine 1.16
Percent salt in saturated brine 29.2
Specific gravity of saturated brine 1.18
Specific gravity of precipitated salt 1.436
Bulking factor 1.0

A bulking factor is used to take into account increased volume when
the precipitated salt is in hydrated form. For Paradox Valley brine,
less than 5 percent of the salts fits into this category and, for this
reason, a bulking factor of 1 was selected,

Brine inflow (acre-feet).~-The input for pumped brine is in cfs.
The brine inflow to Pond 2 is that amount which overflows Pond 1. The
salt content of the brine inflow to Pond 2 is the same as the salt con-
tent of Pond 1 during that month.

Natural runoff (acre-feet).--Natural runoff is the volume of rain
that falls directly on the reservoir surface plus the volume of runoff
from the rain on the drainage area. The runoff is calculated from a cor-
relation between monthly rainfall records at Norwood, Colo., versus the
monthly flow volumes at Dry Creek.l/ This correlation can be expressed
by these empirical equations:

where log 10 (rumoff) = 1.001+0.531 (rainfall)

rainfall = 4.97 inches
and runoff = 53,3 (rainfall) -221.3
rainfall = 4,97 inches

Thirty-two years of precipitation records at Norwood, Colo., and 2
years of records at Dry Creek Basin were available. For these 2 years
(1975 and 1976) the precipitation in Dry Creek Basin was 70 percent of
that at Norwood. This proportion was used to generate 32 years of record
for Dry Creek Basin and then used in a cyclic manner to generate 100
years of precipitation data for the operation study.

1/ 1Inflow Design Flood Study; Radium Damsite, Durango Colo., Water
Resources Branch, June 1974,

82



RADIUM EVAPORATION POND

Total inflow (acre-~feet),~~The total inflow is the sum of the brine
inflow and the natural runoff for each month,

Evaporation (acre-feet),--The evaporation for any month is the prod-
uct of the monthly evaporation from a freshwater reservoir, Adam's evapo-
ration coefficient,l/ and the average reservoir surface area for that
month. The monthly evaporation from a freshwater reservoir is calculated
from data provided by the weather station at Montrose. The freshwater pan
to freshwater reservoir evaporation ratio of 0.70 was used to arrive at
the 40.8 inches of evaporation from a freshwater reservoir. Adam's evapo-
ration coefficient, 100.29 - [1.005 x (percent salt - 100)] ranging between
1 and 0.71, adjusts the evaporation rate for varying salt concentrations
in the brine. The evaporation column includes all volumes that leave so-—
lution, which is the volume of water that evaporates plus the volume the
precipitated salt occupied while in solution.

End-of-month content (acre-feet).--The end-of-month (eom) content
equals the previous month's eom content, plus the total inflow, minus the
evaporation, plus the month's salt precipitate. The annual sediment depo-
sition of 24 acre-feet a year is added to the eom content each December.
Wher. both Pond 1 and Pond 2 are receiving inflow, the sediment is equally
divided between them. In the case where Pond 1 is overflowing to Pond 2,
the overflow is subtracted from the end-of-month content of Pond 1.

End-of-month surface area (acres).--The end-of-month surface area is
computed from the end-of-month content by interpolating between area-
capecity data pairs that are input to the program.

Content as a percent of capacity (percent).--The end-of-month content
is divided by the capacity of the pond under consideration to find the per-
cent. of contents in the pond.

Concentration of salt in solution (ppm).--The ppm is calculated for
three separate cases.- The first case is the most common. Whenever there
is & brine solution, the ppm/is the weight of total dissolved salts,di-+’
vided by the weight of solution. Case 2 occurs when the weight of solu-
tior is zero, that is, when the solution has evaporated and only precipi-
tated salt remains in the reservoir. For this case, the ppm is set at, ~
the saturation level to eliminate any discontinuity. The final case oc-
curs when Pond 2 has no solution from the month before and only natural
runcff for the present month's inflow. The ppm is set at 1,000, Salt’
will precipitate out of solution at 292,000 ppm so the salt concentration
will never exceed 29.2 percent.

Month's salt precipitate (acre-feet).--The amount of salt that set-
tles out each month is the total precipitated salt in the reservoir minus

1/ Evaporation from Great Salt Lake, T.C. Adams, Bulletin American
Meteorological Society, Vol. 15, No. 2, pp. 35-39, 1934.
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the total precipitated salt in the reservoir from the month before. Wind-
blown or runoff sediment is never included in this calculation.

Total salt precipitate (acre-feet).--The total weight of salt precipi-
tate in the reservoir is found by subtracting the total weight of salt that
can remain in solution at saturation for that month from the total weight
of salt in the reservoir. The volume of the precipitated salt is found by
dividing its weight by 1.436 (the specific gravity of precipitated salt)
and by 1,359 (the tons per acre-foot conversion factor) then multiplying
by 1 (the bulking factor). Sediment is added to the total salt precipitate
each December. If two ponds are in operation, the sediment is divided
equally between them. Once the salt precipitates, it is assumed it will
not return to solution. Therefore, the total salt precipitate will never
be less than the month before.

Salt precipitate as a percentage of reservoir capacity.--The percent-
age of salt precipitate in the reservoir is calculated by dividing the
volume of the precipitated salt by the maximum capacity of the pond being
considered. .
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SB4BDBIREOORROBOD RADIUM EVAPORATION POND, 5 CFS
EVAPORATION OPERATION STUDY

100 YFAR ANNUAL AVERAGES

RRINE TNFLOW(AF) 3 3618.98 NATURAL RUNOFF (AF) ¢ 2578,0R TOTAL INFLOW(A
EVAPORATION(AF) 3 6190.37 SALT PRECTPITATE(AF): 65043

Fit

6197.06

THE EVAPORATION POND OPERATION STUDY WAS CARRIED OUT FOR 100 YEARS. THE FOLLOWING TNPUT WAS ASSUMED TO BE CONSTANT

THROUGHOUT THF PUMPING PERIOD:

1. PERCFNT SALT CONTENT OF BRINE REING PUMPEN = 22,3

2. SPECIFIC GRAVITY OF BRINE BEING PUMPED = 1.16

3. PERCENT SALT CONTENT OF SATURATFD BRINE = 29,2

4, SPECIFIC GRAVITY OF SATURATFD RRINF = 1.70

5., SPECIFIC GRAVITY OF PRECIPITATED RRINF SALT = 1.44

6, T.C. ADMAS BRINE~FRESH WATER FVAPORATION COEFFICIENT AT SATURATION = .71

THE AVERAGE MONTHLY EVAPORATION FROM A FRESH WATER RESFRVOTR IN FEET.
MONTH JAN FER MAR APR MaY JUN Jue AUG SFP ocT NOV

DEC

077 086 »209 «328 +450 546 562 443 #3248 208 +057

077

THF MONTLY EVAPORATION FROM A& FRFSH WATER RESERVOIR 1S MULTIPLIED RY A FACTOR RANGINR RETWEEN 1.0 AND 0,70944 DFPENDING
UPON THE SALT CONTENT OF THE RESFRVOIR. THIS ADJUSTED VALUE FOR EVAPORATION IS THEN MULTIPLIFN BY THE AVERAGE AREA OF THE

RESERVOIR FOR THAT MONTH TO GIVE A MONTHLY EVAPORATION VOLUMF.

THE FOLLOWING SHOWS THF DISPOSITYON OF THE RESERVOIR AT THE END NF 100 YFARS:

CONTENT - &S SALT SALT PRECIPITATF
MAX, MAX TMUM PERCENT OF PRFCIPITATE AS A PERCENTY OF
AREA CAPACITY CONTENT CAPACITY CONTENT RFSFRVOTR CAPACITY
3630. 86803, 66111, 78,5 67442,5 17.7
taoe #* -
® FND OF END OF CONTENT  ® CONCENTRATION  MONTHMS TOTAL SALT PRECTP.
# BRINF NATURAL  TOTAL MONTH MONTH AS * OF SALT IN SALT SALT AS A PERCENT
® INFLOW RUNOFF  TNFLOW  EVAP.  CONTENT SURFACE  PERCNT OF & SNLUTION PRFCIPITSTE PRECIP.  NF RFSFRVNTR
YR. MO. &  (AF} 113} (aF) (AF) (AF) ARFA FAPACTTY & (PPM) {AF) (&F) CAPACTTY
soos L
an
® PUMPED INFLOW TO POND 1 + NATURAL RUNOFF TO POND 1 + 2 @
sve
AGRBETRRAN
& POND 1
1 ssasos00RB
JAN 307.4 14.8 322.2 1,7 320.5 53.6 1.9 214926,.6 0.0 N, n.o
FER 211.6 B.8 2R6,4 S.1 601,.R 95,2 3.6 217506.6 0.0 0.0 a.0
MAR 307.4 13.? 320.,6 18,8 903,6 130.6 5.4 220565 .4 0.0 0.0 0,0
APR 297.5 16,9 314,13 37.5 1180.4 159,7 T.1 224554,1 0.0 0.0 0,0
MAY 307.4 21,4 328,.7 61.0 1464R8,1 186.8 2.7 229611.1 0.0 0.0 L)
JUN 297.,5 1.4 298,9 A3,R  1663,2 208.1 10,0 23R350,6 0.0 0,0 0.0
JUL 307.4 48,1 358.,5 91.6  1927.1 233.R 11,5 240612,5 0.0 0.0 a.n
AUG 3074 12,4 319.R 82,5 2164,4 256.4 13.0 266920,5 0.0 0.0 n.o
SEP 297T.5 55.7 353,72 68,0 2449,5 2R3,0 18,7 243356, 0 0.0 0.0 n.0
ocT 307.4 41,8 349,1 46.5  2752,2 306.9 16,5 241471,1 0.0 0.0 n.0
NOV 297.5 37,0 3345 23.4 3063.2 330.8 1R.4 238758,5 0,0 0.0 n.0
DEC 307,4 30,8 338,2 20,2  3393.? 57,2 20.3 236679,7 0,0 12,0 .1
TOTAL 3619.0 302.3  3921,1  Sa0.l 0.0
ROUcoRaRDOLY
® POND 2 @
1 sorTRoRnen
JAN 0,0 15,9 15,9 K3 15.5 12.1 3 1000.0 0.0 0.0 a0
FER 0.0 S.6 5.6 1.2 19,9 15,5 +3 1000,0 0.0 0.0 n,o
MAR n.o 6.6 hob 3.7 22,8 17.8 b 1000.0 [N 0.0 0.0
APR n.0 7.0 7.0 6.3 23,5 1.4 o 1000,0 0,0 0.0 n,0
MAY n.n 8.0 A.0 B.6 22.9. 17.9 b 1000,0 0.0 0.0 n,o
JUN 0,0 .2 .2 A.0 15.1 11.8 #3 1000,0 0.0 0.0 n.n
JUL 0.0 18,6 18.6 8.6 25.0 19,6 .6 1000,0 0.0 0.0 0.0
AUG n.o .9 -9 7.3 1R.56 14,5 .3 1000.0 0.0 0.0 0.0
SEP 0.0 19.5 19.5 6.5 31.6 24,7 .5 1000.0 9.0 0.9 n.n
ocT f.0 11,4 11,4 5.6 37.5 29,3 R 10n0.0 0.0 0.0 .0
NOV 0.0 0,2 9.2 3.0 43,7 4,7 .7 1000,0 0.0 0.0 n.o
DEC n,0 6.9 6,9 2.8 59,9 44,1 1.0 1000.0 0.0 12,0 .7
TOTAL 0.0 109.A 1n9,8 61.9 0,0
aporsnanen
@ PAND ) #
2 bosssssens
JAN 307.4 a.? 315.6 21,R 36R7 .0 81,5 2241 236305,5 [ 1Y) 12.0 .l
FFA 277.6 69,3 346.9 26,0  4007,.9 4nA.A 24,0 233145,6 0.0 12.0 B
MAR 307.4 0,0 307,s 67.6  4247,7 429,6 25.5 235665 ,6 0.0 12.0 .1
APR 297.5 53,9 351.3  111,1  44R7.9 450,8 26.9 237459.2 0.0 12,0 ol
MAY 307.4 21.7 329.0  I58,3 4658, 465,9 27.9 242593,7 0.0 12,0 o1
JUN 297.5 9,9 307,64  195,8  4770,1 4T5,R 20,6 249610,1 0.0 12,0 .1
JUL 307.4 41,5 34R,4  19A6,R  49272.7 4R0 6 29.5 254R0A, 1 0.0 12.0 .1
AUG 3NT.4 34,6 342,0 164,2 5100,0 505.8 3.6 P5R531.A 0.0 12.0 .1
SFP 797.5 48,6 346,.0 127.6 5318.4 525.7 3r.9 259903,8 0.0 12.0 «1
ocy 307.4 15.6 32a3,0 82.5 5558,9 547.9 33.3 260606,9 0.0 12.0 N
NOV 297.5 68.8 366,2 40,7 S5RA4,.R 57A,1 35,3 257643.3 0.0 12.0 .1
DFC 207 .4 68,6 376,0 34,0 627A,R f11.3 37.4 254716,.4 0,0 2440 .1
TOTAL 3R19.0 480,65  4050,6 1226,.0 0.0
sesuncsess
® POND 2 ®
2 ssansaases
JAN 0.0 .0 .9 3.4 57.3 43.5 1.0 1000,0 0,0 12.0 2
FER .0 2l.4 21,4 3.9 T4.8 47,6 1.3 1000.0 0.0 12.0 .?
MAR n,0 n,o 0.0 a,9 54,9 45,3 1.1 1000,0 D0 12.0 2
APR 0.0 12,7 12.7 15,0 A2.T 44,8 1.1 1000,0 Doft 12,0 o
May n,0 2.2 2.2 19.5 45,4 35,5 N 1000.0 0.0 12.0 o
JUM n.0 .9 .9 15.4 3.9 2641 .5 1000,.0 0.0 12.0 .2
JUL n.0 6,4 &4 11.72 76,1 0.4 .4 1en0.0 0.0 12.0 2
AUG n.0 4.5 4.5 7.9 ?22.7 17.7 o 1000,0 0,0 12.0 .7
SEP 0.0 6,6 6.6 5,8 23,5 1R,4 b 1000,0 [ 12.0 .?
ocT 0,0 .5 .5 3.4 20,6 16,1 3 1000.0 0,0 1?7.0 2
NOV 9.0 0.2 1.2 1.8 9.0 27,7 .5 1600,0 0.0 12.0 .2
DFC n.0 9.7 a.7 2.0 4R.R LIS ! .8 1000.0 0.0 2440 .4
TOTAL 0.0 76,1 76,1 99,2 0.0
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PADANOX VALLFY UNIT = STARE TWO = RANTUM EVaP, POND 5 CFS
RADTUM EVAP. RFESFRVNTR OPERATTON STUNY
PRBAROBEGOS oue casanacnn L2 2 SHACGOADHADIRNCHS ens
° EMD OF ENP OF CONTFNT  # CONCENTRATION . WMONTYHS TOTAL SALT PREFIP,
®  BRINF NATURAL  TOTAL MONTH MONTH AS & NF SALT IN saLt SaLT AS A OFDFFNT
s INFLOW RUNOFF  INFLOW  FVaP.  CONTENT SUPFACF  PERCNT DF & S0 UTION PRFCIPITATE PRFCIP.  NF RFSFRVNTP
YR. MO, ® tAF) (AF) (AF) (AF) (AF) ARF A CAPACTTY & (PPM} (AF) {aF) CAPACTTY
canod sae L2 2 23 sascDOLEN cooRes -
depasusssas
" POND ] @
3 focaRoRERD
JAN 307.4 56,0 366,4 6.1 6569.1 652.4 39.4 252475,4 0.0 2640 .
FER 277.6 13,2 290.8 42,2 6A17.7 ARA L0 &N.R 252224,2 0.0 24,0 .1
MAR 07.4 46,2 351.6  106.6  7067.7 6R9,2 a?,3 ?252905.5 0.0 2440 .1
APR 297.5 72.9 370.3  172.0  7261.0 06,3 43,5 254698 .9 0.0 24,0 W1
MAY 307.4 149,27 456,.6 261,55  Ta476.0 724.R 46,8 2561464 ,6 0.0 24.0 .1
JUN 797.5 0.0 297.5  296.0  7477.% 724,9 44,8 263620,5 0.0 28,0 W1
JuL 307.4 89,8 397.,? 291.7 TSAR,0 74,0 45,4 268057 .4 0.0 26,0 w1
AUG 07,4 274.1 SRl.4 2a2,A  T7921,9 761.7 47.5 265429,9 0.0 26,0 .1
SEP 297.5 96,9 394,64  1BA,T  R127.5 777.3 4R,7 266407 8 0.0 24.0 1
ocT anT.e S0.3 357.6 119,  B3A5,.3 795.4 S0.1 265846 6 0.0 24,0 o1
NOV 297.5 ’,7 306,1 57,2 RA14,3 R/)3,.R 5146 266660 ,0 0.0 26,0 o
DEC 307 .4 8h.2 393.5 46,7 A973,1 R3A,.N 53.8 264175.7 0.0 6.0 o2
TOTAL 3619.0 984,46  4563.4 1Rel,1 6.0
dquossanans
4 poND 2 @
EY dqenesnanes
JAN 0.0 7.7 7.7 3.1 53,3 4147 9 1000.0 0.0 24.0 .4
FER n,0 .8 W8 a.5 50,6 39.6 9 1600,0 0.0 24,0 .4
MAR n,.0 5.6 5.6 8.5 47.8 37.3 R 1000,0 0.0 2440 o
apR 0.0 0.2 10,2 12,5 45,4 35.5 .A 1000,0 0.0 24.0 RS
MAY 0.0 34.6 34,6 19.5 60,5 44,3 1,0 1000,0 0.0 24,0 s
JUN n.0 0.n 0.0 21.7 IRLR 30,7 o7 1090.0 0,0 2640 .6
JuL 6.0 12.8 12.8 14,6 37.0 8.9 K3 1000.0 0o 2440 o4
aus 0.0 104,32 104.3 21.0 119.5 SR 0 7.0 1000,0 0.0 24,0 K
SEP 0.0 15.1 15.1 19.1 115.4 57.0 2.0 1000,0 0.0 24,0 .4
ocT 6.0 6,5 6.5 11.6 116,23 G5,8 1.9 1000,0 0,0 2440 o5
NOV 0,0 .6 .6 5.3 105,6 56,7 1.8 1000,0 0,0 24,0 K3
DEC 0.0 11,8 11.8 4,3 125.1 59,3 2.1 1000.0 0.0 36,4 6
TOTAL n.o 209.9 2n9.9 145,5 0.0
desscasras
4 POND | @
4 4vssvasess
JaN 307.4 16,8 326.2 4R,1  9249,7 856, 6 55.4 263604 ,5 0.0 36.0 .2
FER 277.6 206.6 482,2 55,3 96T6.1 BR3,S SR.0 25R926 .4 0.0 36,0 .?
MAR 307.4 76,6 3R3,9  138.7  9921.4 R9A,3 59.4 259236,7 0.0 36.0 i
APR 297.5% 47,4 344,89  220.3 10046.0 905 ,9 60,2 262045 ,4 0.0 36.0 o?
MAY 307,46 79.3 386.7  303.1 10120,5 10,9 60,7 265889 ,9 0.0 3640 o2
JUN 297.5 72,8 370.2  3I86,7  10133,0 911,1 60,7 271310,5 0.0 36,0 2
JUL 307.4 151.0 458,4  361.7 10220.7 a17.0 61.3 2746707.1 00 36.0 .2
AUG 307.4 348.0 655,64  297,9 105R7.1 9136,8 63,4 272117.9 0.0 36.0 .2
SEP 297.5 39,4 336.,9  228,5 10695,5 W26 66,1 274926 8 0,0 36.0 o?
ocT 307.4 52.5 359,9  143.0 10912.4 a54 .4 65,4 275462.1 D 36.0 .2
NOV 297.5 79.0 376.,5 67.7 11271.2 971.1 57.2 273862.7 0.0 36.0 2
DEC 307.4 138.2 4456 54.9 11623.9 991 .4 69,6 2708504 0.0 48.0 .3
TOTAL A619.0  1305.7  4926.,7 2PA5.9 0.0
[EETTTTTre
POND 2 &
4 soabubotdD
JaN a.0 1.1 1.1 4.5 121.7 SR.5 2.1 1000,0 0.0 36,0 o
FER 0.0 53.0 53.0 5.5 169.3 69,5 249 10600.0 0.0 6.0 oA
MAR 0.0 9.9 9,9 14.6 164.,5 58,4 2.8 1000,0 0.0 3640 oh
APR 0.0 3,7 3.7 22.1 146,1 A6 .2 2.5 1000.0 0.0 36.0 W6
MAY n.0 1.1 10.1 28.3 127.9 50.9 7.2 1000.0 0.0 36,0 6
JUN 0.0 A.7 8.7 a5 105.1 56,6 1.8 1000,0 0.0 36,0 .6
JuL 0.0 25.6 25.6 29,13 101,.4 53.8 1.7 1006,0 0.0 36,0 o
AUG 6.0 136,6 134,64 29.3 206,7 77.4 3.5 1000,0 0.0 36,0 o
SEP 0.0 2.8 2.8 25.0 184,5 72.7 2,1 1000.0 0.0 6,0 o5
ocT 0,0 4,2 4,2 14.7 174.0 70.5 2,9 1g00.0 0.0 34.0 ot
NOV 0.0 9,8 S.A8 5.8 177.0 T1.1 3.0 1000,0 0.0 36.0 oF
DEC 0.0 21.6 21.6 5.6 205.0 7.0 3.5 1000.0 0.0 48, .8
TOTAL n.o 285.1 285.1 7.7 0.0
puosonsans
PONMD 1 &
5 patdtsnsn
JAN 307.4 31.5 338.R 56.2 119065 005.5 71.3 270126.0 0.0 4B.0 W3
FER 277.6 78.0 355.7 63,7 12198.5 020,72 73.1 262800.7 a,.n 48,0 .3
MAR A07.4 114.1 421,5 157.5 12462.5 1032,2 T4,7 268501.7 0.0 4B.0 .3
APR 297.5 57.6 355.0 249,37 12568.3 1017,0 75.3 270981,7 0.0 4840 .2
May 307.4 19,4 326.7  341.5 12553.5 036,3 75,2 2758272,5 0.0 48490 .3
JUN 297.5 75.1 372.6 410.9 12516,2 1094 ,6 75.0 2R0958,3 0.0 48,0 o3
JuL 307,64 214 .0 521.6  405.0 12631.5 039,48 75.7 283234,1 [ 4R L0 .1
AUG 307.4 299.6 607,00 332,31 12906.2 052,72 77.3 2R2457 A ¢,0 48,0 .3
SEP ?97.5 9A,R8 396,2 253.n 130494 1058 6 78,2 2R4001 R 0.0 48,0 .3
ocT 307.4 107,R 415,2  158,5 133061 070.) 79,7 283560 ,2 0.0 48,0 K
NOV 97,5 38,4 35,9 74,8 13567,2 10R1,1 A1,3 282921,1 0.0 4R .0 .3
DEC 307.4 68,2 375.5 60,7 13R04,5 1094 .A R3,3 PR14A9 R 0,0 60.0 b
TOTAL 3619.0 17202,5 4821.5 27562,R 0.0
soansbeNde
# PNAND 2 =
5 pabseosess
JAN 0.0 2.3 2.3 5.9 201,4 76,27 1.4 10600,0 0.0 48,0 R
FER 0.0 9.5 9,5 6.6 204 .4 76,9 3.5 1000,0 0.0 48,0 8
MAR 0.0 15,4 15.4 16,1 ?203.5 6.7 2,4 1000.0 0.0 4B.0 oA
APR 0.0 4,4 4,6 24,8 1R} 724 3.1 1000,0 0.0 48,0 A
MAY n.o 1.4 lo4 1.5 152.9 AS.7 2.6 1000.0 0.0 4P, 0 R
JUN n.o A.3 8,3 34,5 126.7 59,7 2. 100n.0 0.0 48.0 A
JUL f.0 42,7 42,7 32,9 136.5 Al,9 2.1 1000.0 0.0 48,0 WA
AUG 0.0 86.7 86,7 30.3 192,9 74,5 3.3 1000,0 0,0 48,0 WA
SEP 0.0 11,4 11,4 24,2 180,0 71,7 3.0 10000 0,0 48.0 WA
ocT 0.0 13,1 13,1 14,7 17R,4 T1.4 3.0 1000,0 0.0 R0 <R
NOV 0.0 2.6 2.6 6,R A 7.5 2.9 1000.0 0,0 4R, 0 oA
OFC 0.0 7.2 7.2 5.4 1R7,9 73,4 3.2 lono.n 0.0 60.0 1.0
TOTAL n.n 206.9 204,9  234.0 0.0 Sheet 2 of 18
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PARANOX VALLFY UNIT - STAGF TWO - RADTHM FVAP, PNOND & CFS
PADTUM FVAP, RFSFRVNTR OPFRATTON STURY

i as cas
* FND OF ND OF CONTYFNT ® CONCFNTRATION MONTHHS TOTAL SALY PRFrIP,
# RARINF NATURAL TOTAL MONTH NNTH AS & OF SALT IN SALTY SaLT AS & PERCFNT
4 INFLOW RUNOFF INFLOW FvarP, CONTENT  SURFACF PERCNT OF & SOLUTTION PRECIPITATE PRFCIP, OF PESERVNTR
YR. MO. ® (aF) (AF} (AF) (AF) (AF) PFA CaPACTTY ® tPOM) (aF) (AF) CAPACTTY
HHEBBEBTHBORABRBAICDOOBIDBIOTBE eFRATROE Regoonn tbataaoas rhRBOn w8
Sroacetoen
POND ] &
& cepBadbde
JAN 307.4 71.7 379.0 61,1 14212.5 Y10R, 2 85,2 2A0075.3 0.0 &0.0 b
FER ?277.6 B81.5 359.1 69,1 14502,5 10,0 86,9 2788046,7 0.0 60,0 b
MAR 3N7.4 89,4 396,7 170.1 1472%,0 112R.A AA,3 2789R4,7 0.0 60,0 o
APR 297.5 100.2 397.7 ?6R.,5 1485R8,27 1133,8 89,0 PR0610.0 0.0 60,0 ok
MAY 307.4 T0.4 377.7 GRS 14867 .4 11361 f9,1 PA4281,2 [ 40.0 b
JUN 297,5 55.7 353.1 444,0 14776,5 130,56 AR5 PRY4RZ I 0.0 60,0 3
JUL 307.,4 111.0 418,48 436,1 14782.0 1130,R AR.& ?919R6,9 ?: A3,2 5
A6 307.4 151.8 459,2 3I55.5 14915.5 1136.0 A%,4 291699,9 29, 113.0 W7
SEP 297.5 103.5 401.0 269,44 15068.3 181,09 Q0,3 292000 ,0 21.2 134,43 )
ocT 307.4 112.8 420,2 16,9 15319.5 1151.6 e1.8 291572,2 G.0 134,3 #A
NOV 297.5 48,1} 345.5 79.5 15585,5 1ikl1.6 Q3.4 290803.6 0.0 134.2 A
DEe 307,4 K20 369.4 63,8 15903,0 1172,7 95.3 29554, 0.0 146,3 9
TOTAL 3619.0 1058.0 4676,9 ?P754,7 74.3
EEPYTrY e
. 4 POND 2 =
& aenasospon
JAN 0.0 7.5 7.5 5.7 1R9,.7 73.8 3.2 1000.0 0.0 60,0 1.0
FEB 0.0 8.8 A.8 Hah 192.1 74,3 1.2 10n0.0 0.8 60.0 Tet
MAR 0.0 9.7 9.7 15.6 186.2 73.0 3.1 1000.0 0.0 A0.0 1.0
APR 0.0 1l.1 11.1 23.8 173,5 70.6 749 lona,0 0.0 60.0 1.0
MAY 0.0 T.2 7.2 30,9 14597 65,0 7.5 10n0,0 0,0 60,0 1.0
JUN 0.0 3.4 3.4 33.8 116.,3 S7.9 2.0 1000,0 0.0 60,0 1.0
JuL 0.0 1.6 11.4 30.0 100,7 83,6 1.7 lo00,0 0.0 60.0 1.0
AU N.0 18,0 18,0 23.? 95.5 5P.6 1.6 1900,n 0,0 60,0 1.0
SEP 0.0 9,6 9,6 17.0 Ag,1 50,7 1.5 1010.0 0.0 60,0 1.0
ocT 0.0 10,6 10.6 10.4 AR.3 50.7 1.5 19n00,0 0.0 60,0 1.0
NOV 0.0 2.1 2.1 4.8 8546 50.1 1.4 1000.0 0.0 60,0 1.0
DEC n.o 2.7 2.7 3.8 96.4 G2.6 le6 1000.0 0.0 7240 1.2
ToTAL n.o 1072.1 162.1 205.6 0,0
Boacas
e POMD 1 IS FULL| AND OVFPFLOWTNG INTO POMD 2 &
snaesaasas ena
shassesase
4 /POND ] =&
7 theanoanss
JAN 307.4 126.2 433.6 64,6 16272.0 1185,5 a7.5 2873R3,4 0.0 146.3 9
FER 277.6 78.1 355.R 73.1  16554,.6 1195.3 [9.2 2R6253,9 0.0 146.3 .9
MAR 307.4 120.1 427,46 179,4 16690,0 1200,0 100.0 PRA599%5,0 0.0 146,3 9
ApR 297.5 0.0 297.5 2R1,6 16690,0 1200,0 1n0.0 PRI0S0.R 0.0 146.3 9
MAY 307.4 20.3 327.7 B4, T 166%54,2 119R R 99,8 291984,7 21.3 167.5 1.0
JUN 297.5 0.0 297.5 16582, 4 1196.3 99,4 291999,9 94,5 262.0 1.6
JuL 307.4 29.3 336.7 16545 ,4 1195,0 a9.1 292000,0 a5.% 347.5 7.1
ays an7.s 200.1 507.5 375.R 16690,.0 tzon,0 100.0 292000,0 23.0 370.5 2.7
SEP 297.5 1R1.3 ATR T 284,3 16690,.0 1200.0 10040 292000,0 S5.° 376,72 2.1
ocT 307.4 95,1 402.4 177.1 1669n,0 1200.0 10,0 291996,5 (] I76.2 2.3
NOV ?97.% 0,0 297.5 B2.6  TE69D,D 1200.0 100,0 292000.0 .7 376.9 ?.3
DEC 307.4 39,2 346,6 65.6 16690.0 1200.0 100.0 291161,5 0.0 388.9 2.3
TOTAL 3R19.0 889,7 450R,7 PR91.7 230,7
XX RS2 2223
e |POND 2 ®
7 seasvesnoe
JAN 0.0 12.1 12.1 4,1 104,3 54,5 1.8 1000.n 0.0 72.0 1.2
FFR 0.0 6.5 6,5 4.7 106.1 54,9 1.8 100n,0 0.0 72.0 1.2
MAR 112.7 11.3 124,0 10.9 219.2 an, 0 3.7 2726911,2 (] 72.0 1.2
APR 15.8 0.0 15.8 20.5 214.6 79,0 3.6 261949,.4 0.0 72.0 1.2
MAY N.0 1.4 1.4 25.56 192.1 T4.3 3.2 291843,8 1.R 73.8 1.2
JUN 0.0 9.0 0.0 27.7 171.2 69,9 2.9 291999,2 6.8 AD.6 1,4
JUL a0 1. 1.8 25.7 153.1) 6£5.8 Pe6 2e20n00,0 5.9 86,5 1.5
AUG tn.l 29.5 39,6 ?1.7 171.5 0.0 2.9 P6T26R.4 0.0 R6,5 1.5
SEP 200,2 28,4 274.,5 22,2 373.9 aR.7 6,3 2R28135.2 0.0 R6.5 1.5
ocT ?25.4 10.R 236,7 15,1 591.0 45,0 10,0 290867.1 0.0 A6,5 1.6
NOV ?215.6 ¢.0 215./ 11.1 7975 77.5 13.5 29199%4,1 2,7 B88.7 1.5
DFC 293.0 5.2 29R.3 10,9 1098,2 21,4 1R.6 292000,0 1.1 101.8 1.7
ToTaL 1072.7 103,.0 1175.7 03,7 17.8
LRl T2 2 T3
4 PoMD ]
A . sHoscesuus
JAN 307.4 174.0 481,13 65.6 16650,0 1700,0 100.0 28A33A,8 [ d 3R8,9 2.3
FER 277.6 143.9 421,5 73.6 16690,0 1200,0 10n.0 PR6243,R 0.n 3848,9 7.3
MAR 307.4 18,2 325.6 179.4 16600,0 12n0,0 100.0 287495,7 0.0 386,90 ?.3
APR 297.5 78,0 375.4 2R1,0 16690,0 1200.0 1na.o0 2R9402,.5 0.0 38R,9 2,3
MAY 307.4 56.0 363,46 3684,5 16687,6 1199.9 100.0 2919A6,5 18.R 407.7 2.6
JUN 297.5 27,3 324.8 464,84 16635.9 1198,.1 99,7 291999,9 AT,9 495,6 3.0
JUL 307.4 89,0 396,4 460,72 16643,1 1108, 4 9,7 297000,.0 71,1 S66.7 .4
AUG 307,4 82,9 Jon 3 37R.72  16690,0 1200,0 tno,0 292000,0 51.9 618,6 3.7
SFP 297.5 4RT 6 785,0 284.,3 165690,0 1200,0 100,0 287743 ,.6 n.0 618,6 2.7
ocT 307,.4 120.2 427 ,6 178.1 16690,n 1200,.0 1060.0 2AT436,5 0.0 618,6 1,7
NOV 297.5 47,6 345, 83,1 16A90.0 12n0,.0 lon,0 2R583%,0 N.0 618.6 2.7
DEC 307.4 104,1 411.5 66.0 16690,0 12n0,0 lo0,0 ?8510R,R 0,0 630,56 2.9
TOTAL 3519.0 1428,R 504T7.7 P89,k 229,7
sonocuRERY
& POND 2 =
A PR 2T ST 2y
JAN 415.7 39,7 455,4 13,8 1539.8 25,0 286440,3 0.0 101.8 1.7
FER 347.9 36.8 3Ra4,7 17.9 1906,6 3r.2 2R84l .0 0.0 101.8 1.7
MAR 146.2 4,4 150.6 46,8 Pn10.3 34,0 289499,1 0.0 1n1.8 1.7
APR 94 .4 22.4 116,87 Ta.n 2060,9 34.8 PQ1GRT7 .0 Te? 109.6 1.9
MAY n.o 14,R 14,8 100,90 1996 ,0 33,7 291999,9 21.? 130.7 ?.2
JUN n.0 Ta2 7.2 120,3 191n,7 32.3 262000,0 27.8 158,% .7
Juu n,o 25,6 25.6 116,5 1R42,1 3.1 292000,0 2.4 180.9 2
auG 18,1 23.3 42,4 93,6 18n8,2 30.6 292000,0 17,7 108,2 T4
SEP 500.7 246,11 T46,.8 76,5 2478 .5 41,9 27235A,8 0.0 19a.2 I
ocT 269,46 6.4 2A5 .8 53.9 2710.8 45,8 275494 ,3 [ 198,72 3.4
NOV 261.9 14,1 276.0 26.2 2960,2 50.0 277614 .0 0.0 19R,2 1.6
DFC 357.4 35,2 3%92.7 22.1 3342.8 56.5 277471.9 0.0 210.2 .6
YOTAL 2397.8 505,9 PB9R,7 762.9 ‘ Q6,4
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PADANAX VALLFY UNIT « STAGE TWO - RANTUM FVaP, PONR 5 CFS
RANTIM FVAP, RESFRVNTR ADERATYNN STUDY
J P P ST e 2 2y R LL L L LL L) se sussns »
- FMD OF FNR OF CONTENT & CONPFNTRATTION  MONTHWS TOTAL SALT PRFCIP.
©  APINF NATHRAL  TNTal MONTH MONTH AS ¢ OF SALT IN SALT SaLY AS A PERCENT
s [MFIOW RUNOFF  INFLOW  FVAP.  CONTENT SURFACF  PERCNT OF &  SOLUYION PRECIPITATE PRECIP.  OF RFSFAVOIR
YR, M0, & (af) (AF) taF) (AF} {AF) anFs CAPACTTY @ (PPM) tAF) (AF) CAPACTTY
L aa oo BERALDAATABBLTIGEED csen
sne
s POMDS 1 AND 7 ADE FULL ANG ALL INFLOW IS TO A SINGLE RFSFRVOIR ®
sasaacase sacsss e .
9 |
JAN 7.4 116,3 4237 66,2 16690,0 12p0.0 100.0 2R3276,.6 0,0 630.6 1.8
FFR 277.6 102.6 380,72 74,1 16690,0 12p0.0 100.0 281823,5 0.0 630.6 1,8
LLLd 7.4 182,7 490.1  1B0.5 16690,0 12po.o 100,0 2B0718,5 0,0 630.6 2.8
APR 297,5 798,2  109%,7  283.7 16650.0 12pn,0 100.,0 2723664 .4 0.0 6306 2,8
MAY 07,4 133,5 440,9  397,R  16600.0 12pn.0 100.0 275223,9 0.0 630.6 1.9
JUN 297,5 163.7 4h1.1 475,99 16675,3 11p9.5 99,9 27871 .R 0.0 630.6 1,9
JuL 07,4 11R.6 4?6,0  469.5 16631.8 11PA,0 99,7 2R3040 ,7 0.0 630.6 2.8
AUG 07.4 411.6 718,90 3B1.9 16690,0 12p0.0 100,0 ?81524,6 0,0 630.6 3.8
sFp ?97.5 109,48 4n6,9  PRB.6  16A90.0 12p0.0 100,60 ?2R314A.0 0.0 630.6 2.8
ocy Int.4 11R.6 426,0 179.3 16690,0 12pn.0 100.0 2A2950.1 0.0 630.6 3.8
NOV 797.5 65.1 362.4 83.A 16A690.0 1200,0 100.0 282156.4 0.0 630.6 3.8
DEC n.0 0,0 0.0 0.0 0,0 0.0 0.0 [ ] 0,0 0.0 3.8
TOTAL I3NN.6 2320.5 5632.1 PRTT.0 0.0
soprosases
& POMD P @
9 HEBORBRESE
JAN 57,5 51,R 399,13 23.7 37T1R.4 437.7 67,9 276830,8 0.0 210,2 2,6
FER n6.) 38.9 345,0 2A,0  4035,4 45A,9 6R,2 276554,3 0.0 210,2 6
MAR 09,6 76,7 386.13 71,3 4350.4 4792 73.5 276557.9 0.0 210.2 1.6
aPeR A1?,.0 630.4 1351 .4 123.6 8578,2 561.9 94,3 257353.2 0,0 210.2 3.6
MAY 6741 61.3 108.4  1BR,N 54987 554 ,8 93,0 262830,1 0.0 210.2 1.6
JUN (U] 8.6 Bl.A 221.9 535R,4 G4z 9n.6 P6R992,.9 0.0 210,2 .6
JUL n.o 57.0 57.0  213.2 5207.2 532,5 87,9 276210,.7 0,0 210.2 1,6
aAUG ?78.9 240,3 519.7 174.7 5547,? 559, 1 93,8 2735468 0.0 210,2 1.6
sFP 118.3 51,7 170,0 135.9 55A1,3 k2.7 94,4 277435,5 0.0 210.2 1.6
oct 24h,7 57.8 304.5 AS.A  SRAN.0 SA1.T en,1 278B70,5 0.0 210,2 .6
NV P7R,.9 30.9 309.° 41.5 5915,0 502,0 100.0 279458.A 0.0 210,2 3.6
OFC L] n.n 8.0 0.0 0,0 0,0 0.0 0.0 0.0 0,0 1.6
TOTAL ?765,1 1277,6  4032,5 1306,9 [ ]
agspoanakta
+ POND 3
9 salpesssose
JAN n.n a,0 0,0 0,0 1.0 0,0 0.0 0.0 0.0 0.0 0,0
FER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 a0
Mar n.o 0.0 0.0 0.0 0.0 0.n 0.0 0.0 0.0 0.0 n,o
aPR n.o 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 n,0
MaY 0.0 n.o 0.0 0.0 0.0 n.0 0.0 0.0 0.0 0.0 n.0
JUN 0.0 0.0 0.0 g.n 0.0 0.0 0.0 0.0 0.0 0.0 n.n
JUL .0 Qa0 a.0 0.0 0.0 0.1 n.0 0.0 0.0 [N 0,0
AUG 0.0 0.0 0.0 0.0 0,0 [ 0,0 0.0 0.0 0.0 n,0
SEP a,0 n.0 0,0 0.0 0.0 0,0 0,0 0.0 0.0 0.0 0,0
ocT 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 n.0
NOV 0,0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0,0 n.0 LN
DEC 307.6 142.9 450.2  100,9 23131.8 1837.1 76,6 ZAN205,3 .0 B64,B 1.0
TOTAL 307.4 142.9 450,72 100,89 o0
10
JAN 207.4 70.0 377.4  102.7 1/%0,7 27.0 279795.8 0.0 864,8 1.0
FFR 277.6 55,0 332.56 116.1 1A79,? 2T.2 2797AR.S 0.0 R64.8 1.0
MA&R nT.e 1156.) 1463.5 292.2 1974.1 28.6 270359.8 0,0 854 .8 1.0
AFR 297.5 47,5 346,9  473.8 1966.5 27,8 273942,0 0.0 B64 LB 1.0
MhY 307.4 23.0 330.4 642.5 1941.8 PR,.1 2794A2,1 .0 B64 .8 1.0
JUN 297.5 0.0 297.5  759,7 1902,2 ?7.5 286648, 0.0 A64.8 1.0
JUL an7,a ()] 3n7.64 729.5 1A59,3 27.1 2a1972.2 37,7 902.4 1.0
AUG 307.4 AR5, T 393,0 582.9 1861.7 27,0 291999,% 102.1 1004.6 1.2
SFe 297.5 160.1 457,46 419,9 16867,5 27.1 292000.0 49,2 1053.9 1.2
acT 07,4 95,1 402,71 ?275.3 1RA0, 4 ?7.2 262000.0 24,1 1077.9 1.2
NOV 297.5 41,8 330, 129.6 P384R,.S 1898,6 27.5 292000.0 2.1 1080,.1 1.2
DEC 307.4 181.8 4R9.7  104.6 PaPST7.1 1933.6 27.9 290283.9 0.0 1104,1 1.3
TOTAL 3616.0  1915.9  S534,9  4A4R.T 215.2
1
JAN 07,4 2506 557.9  106.9 2470R.1 1969,0 28,5 2RT92R.4 0.0 1104,.1 1.3
FER ?77.6 0.0 277.6  121,1 24R&4.6 187R,1 20.6 2RB447,9 0.0 1104,1 1.3
MaR A07.4 179.8 487,72 296,46 2505%.4 10RO, 6 2n.9 28AB34 .4 0,0 1104.1 1.3
APR ?97.5 S51.1 348.5  465,6 P4946,0 19R3,1 20,7 ?91983,5 7.5 1111.6 1.3
MAY anT.s 224,13 531.6 633.7 249244 1081 .8 2R.7 7919999 80.5 1192.1 1.4
JUN ?97.5 151.8 4463 765,68 7264739.5 1970.9 28,5 292000.0 131.4 1323.4 1.5
JuL anT.s 164 ,4 Sn4 0 T564.9 26605,7 1p63.0 2R.3 292000.0 117.1 1440.5 1.7
AU 307.4  1420.) 1727.4  676,0 25707.1 2028.1 29.6 282970.,9 0.0 1440,5 1.7
SEP 297.5 20.9 31R,4  484.5 ?5541.0 2n1R.3 29,4 2R6902,6 0.0 1460.5 114
ocT 7.4 113.1 420.8  299.7 25661.7 2025.4 29.6 288005 ,A 0.0 1440,5 1.7
NOV ?07.5 56,5 353.9 140,3 ?5875,3 203R,1 29.8 2A80A4,1 0.0 1840,5 1.7
DEC 07,4 8A.7 306.0 112,84 2761R3,0 2056.3 30.2 2A7537,1 0.0 1464,5 1.7
™AL 16109,0  2753,3  6372,3 4R06.9 336.5
32
Jan 307.4 84,7 392.1} 113,5 26461.6 2072.7 30.5 287052.0 0.0 1464,5 1.7
FER ?77.6 140.9 418,85  127.9 26752.2 EOLTNS 30,8 286245.6 0.0 1464.5 1.7
MAR anT.e 161.4 468 R 313.7 26907.3 2097,.6 al.0 286969 ,.4 G.0 1464,5 1.7
APR 707.5 54,7 652,72 493,77 27065.8 2105,9 3.2 287580,3 0.0 1464.5 1.7
MAY anT.e 5.6 363,06 675,72 P6759.1 029,77 3n,.8 291977.0 25,5 1490.0 1.7
JUN 297.5 23n.2 527.7  808.0 26601,3 20A1,0 30.6 291999.9 122.5 1612.5 1.9
Jup 307,46 63,3 370,64 795,72 P6336,6 2065,3 3n.3 292000.,0 159,R 1772.3 2.0
aut LAY 113.4 420,R A4S .H 26777 .4 2058 .6 30,2 292000,0 110,7 1883,0 2.2
SEP 297.5 14,6 311, 4BS,5 26145.0 2054 ,0 30.1 292000.0 96,1 1979.3 2.3
ocT 07,4 AR 4 395,8  302.7 26270.6 Znel.s 30,3 2920000 32,5 2011.8 ?.3
NOV 297,5 217.0 514,64 142.3 ?6A82.7 20834 30,7 290440,0 0.0 2011.8 2.3
NEC 107 4 161,7 469,0 1145 27021.2 E‘LERD 2.1 2R9170.6 0.0 2035,R 2.3
TOTAL €199 1665.7 S284,7 S017.7 547.3
13
JAN 307 .4 56,0 362,73 115.7 27267.8 116.5 3.4 2B89A6.3 0.0 2035,.8 2.3
FER 2T7.6 67.7 345,3 130.1 ?74R3,1 127.9 3.7 2AB894 .8 0.0 2035.8 2.3
(] 307.4 73.1 IR0.4 21T.9 PTS45.6 11,2 .7 290892,4 0.0 2035.8 2,3
APR 297.5 257.8 555,7  498,4 2T604,0 2134, 21.8 291992,2 1.6 2037.4 2.3
MAY 307.6 In,7 36,0 6A0.1  2T407.S P173.9 1.6 292000.0 137.5 2174.9 2.5
JUM ?97.5 57.7 354 .4 219,46 ?7110.6 2108,13 at,2 292000,0 1A7,9 2342.8 2.7
JUL 3n7.4 266,13 571.56 RDR,2 P69BT.6 P101,8R 31.1 292000.0 113.5 2456.4 2.R
aun aAnT.e SAT A B9S. Y 661.3 P7221.5 Pllé.1 3le4 291912.4 0.0 2456 ,4 2.8
SFP ?97.% 101.9 199.3 469,4 PT197.5 P117.R 31.3 291999,5 76.0 2532.4 2.9
ocT 307.4 297.3 6047 312,27 2T489.9 p12a.2 31,7 29132R.2 0.0 2532,4 7.9
NOY 297.5 59.2 356,7 146,7 27700,0 2139,3 31.9 291411.5 0.0 2532.4 2.9
DEC anT.s 151.7 459,0 117.4 PROAS .6 P1GRL6 37,3 2902R1.5 0.0 2556.,4 7.9
TOATAL 2610,0  2011.3  S630,% 5106.6 496,6
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PARADOX VALLFY IINIT -~ STAGE TWO = RADTUM EVAP, POND S CFS
RANTIUM EVAP, RESFRVOTR NPERATION STUDY

VBBHEBIBOEBD cHsen -
* FMD OF ENDOF CONTENT  ® CANCENTRATION  MONTHWS TOTAL SALT PRECIP,
*  RARINF NATURALL  TOTAL MONTH MONTH a5 ® OF SALT IN SaLY SALY AS A PERCENT
e INFLOW RUNOFF  INFLOW  FYAP,  CONYENT SURFACF  PERENT OF # SOLUTION PRFCIPITATE PRECIP., = OF RESERYDIR
YR, MO, ¢ (aF) (AF) T (AR (AF) (aF} aRFA FAPACTTY @ (PPM) (AF) tAF) CAPACTTY
L T T T T YT LT Ry 3 saaocasy : ctene
RGnCEEBEND
# PONN 3 o
14 fEaRDIBOND
JAN 07,4 65,1 372.5 118,6 28319.5 2171.9 32,6 290019.6 0.0 2556.4 2,9
FER 277.6 45,5 323.1 133,2 28509,4 2182.0 32.8 290153,5 0.0 255644 249
MAR 07,4 249,4 556,8 326,0 28740,2 2194,1 33,1 290125,9 0.0 2556 .4, 7.9
APR ?Q7.5 340.2 637,7 513.8 ?28864,0 2200.6 33.3 291025,2 0.0 2556, 4 2.9
MAY 7.4 301.6 609,60  704,3 28B22,? 2108,4 33,2 201994,9 53.5 2609.9 a.n
JUN ?97,5 7.7 305,2  BAT,5 28466,9 2179,7 32,8 292000,.0 187.0 2796,8, 3,?
JuL 07,4 182,9 490,7 B34,5 28262.6 2169,0 32.6 262000,0 140,0 2936.9 2.6
AUG 07,4 453,0 7604  681,0 2B3TT.A 2175.0 .7 292000,0 35,9 2972.7 A4
SEP 297.5 117,6 415.0  S13,7 2R357,0 2173.9 32,7 292000 ,0 77.9 3050.6 3.5
ocy I07.4 231.3 S53A,7  320,9 PA576.S 2185,5 2.9 292000,0 1.8 3052.4 3.5
NOV ?97.5 180,5 477,9  150.7 28903.8 2202,6 31.3 290946,5 0.0 3052.4 1.5
OEC 307.4 35.8 343,1  120,7 29150.2 22t4,3 33.6 2909R1,7 0.0 307h.4 1.5
TOTAL 3619.0 2210.6 5A29,5 6265.0 W 496,0
15
JAN 307.4 37.3 344,7 121,64 29373,.4 2224.9 33,8 291007.9 0.0 3076.4 1.5
FFR ?77.6 90.6 36A.3  136,3 20605,4 2235.9 34,1 290747.7 0.0 307644 3.5
maR 07,4 106,7 414,1  333,1 296R9,0 2219.9 34,2 291993.5 2.6 3079,1 1.5
APR 297.5 112.5 409,9 S21i6 29658,4 2238,4 34,2 292000.0 81,1 3160,1 3,6
MAY 7.4 112,5 419.8  713,8 29482,0 2230,5 34,0 292000,0 127.7 3287,8 3.8
JUN 297.5 380,3 6T7,8  863.7 ?29405.5 P226 .4 33.9 202000,0 99,3 3387,1 3.9
JuL an7,s 391.8 699,7 AS54,6 20341,7 2223.5 33.8 2920000 93.4 3480.7 4.0
AUG n7.4 an3.7  1111.n  70D.7 29754.n 243,0 34,3 290264,1 0.0 3480,.7 4.0
SEP ?97.5 194,56 482,0 531,6 ?9732,2 E?AI.Q 34,3 291990,9 17.8 3498,4 4.0
ncY 307.4 400,64 707.7 331.4 30108,5 259,48 34,7 290585.1 0.0 3496,.4 4,0
NOV ?97.5 114,0 61,4  156.0 3N364,0 22770 35,0 290249 ,4 0.0 3498,4 4,0
DEC an7,s 203,0 S10,3  124.9 30773.4 ‘2?91.¢ 35.5 288806.4 0.0 3522.4 4.1
TOTAL 3619.0  2947.4  6566.4 S3R9.? \ 422,0
16 .
JAN 307.4 107.7 415,1  126.1 31062.4 305,2 15,8 208260 .8 0.0 3522.4 401
FEB 277.6 377,2 654,9  142,1 31575.1 328.1 36.4 285570,2 0.0 3522.4 4,1
MAR 307.4 256.7 564,1  349,7 317R9,5 2337,4 36.6 285714 ,4 0.0 3522,4 4,1
APR 297.5 219,7 549,6 31757.0 2336.0 36,6 28792%.3 0.0 3522.4 4,1
MAY 307.4 32,8 768.6 31391.0 2320.0 6.2 291978.A 42,4 3564.8 4,1
JUN ?97.5 295,64 897,3 31214.9 P31?.3 36.0 291999 .9 128.5 3693,3 4.3
JuL 307.4 75,7 AB4,5 30892,2 2297.1 35,6 292000.0 178.7 3872,0 4,5
AUR 07.4 222.3 719.3  30A04,.6 2297.9 35.5 292000.0 102.0 3974.0 8.6
SEP 297,5 212.5 542,1 30R33,9 2294,3 35,5 292000,0 £1.5 4035,5 4.6
ocT 307.4 85,4 338,60 30930,5 7298,9 35,6 292000.0 41,9 4077.4 4,7
NOV 297.5 94,9 392.3  158.3 31164.5 2310.0 35,9 201851.4 0.0 4077.4 4.7
neEC 207.4 183.?2 490.5 126,54 31552.4 £327.1 36,3 290594 ,2 =0 4101,4 4.7
TOTAL 3619.0  2163.4 57B2.4 5582,3 ‘ §55,.0
17 .
JAN 307.4 314,4 621,.8 32046.3 368,7 36.9 28R219.8 0,0 4101.4 47
FER 277.6 96,8 374,46 32276,3 358,7 37.2 288013,7 0.0 4101.4 4,7
MAR 307.4 1346 441,9 32365,6 362,6 37.3 289226 .8 0.9 410144 4.7
ape 297.5 135.2 432,7 32251.6 357,7 ar.2 291985 ,6 5.7 4107.1 4.7
MAY 307.4 196.8 5n4,2 32119.8 351,9 ar.e 291999.9 116.4 4223,5 4.9
JUN 297.5 445,90 743,64 32047.0 34A,7 36,9 292000.0 LT 4318,.3 5.0
JuL 307.4 240.5 547.9 31R36,.8 339,5 36,7 292000.0 14240 4460,3 Se1
AUG 307.4 112.0 419,3  732.0 31656,5 ° 331.5 36.5 292000.0 132,3 4592,5 5.3
SEP 297.5 43,5 340,9  550,5 31552.0 2327.1 36,3 202000,0 105.1 4697,6 5.4
ocT 307.4 ?28.8 536,72 343,3 131752,8 2335.8 36.6 292060.0 7.9 4705.6 S.4
NOV 297.5 47,5 345.0 160.7 31945,3 2344.3 36.8 292000.0 8.3 4713,.8 LS
DEC 307.4 106.3 413,6  128,.4 32254,6 ?351.8 a7.2 291455,7 0.0 4737.8 5.5
TOTAL  3619,0  2102,3 S721.3 5655,6 ‘ 612.5
|
JAN 307.4 198.6 506.0 129.,3 32631,2 374,3 ar.e 290109.5 0.0 4737.8 5.5
FFR 277.6 213,3 90,9  145.7 232976.4 3R9,4 38,0 288879,3 0.0 4737,8 5.5
MAR 307.4 152.7 460,1  356,9 33079.6 393,9 38.1 289964 .3 0.0 4737.8 5.5
APR ?97.5 R2.5 379,98 558, 32941.3 3a7.8 37.9 291989.4 40.6 4778,5 5.5
MAY 3n7.4 64,2 371.6  T761.0 32703.1 377.4 37,7 291599,9 151.1 4929.6 5.7
JUN 297.5 47,3 344.7 917,54 32324.9 360.9 37,2 292000,0 194, 4 5124.0 5.9
JuL 307.4 266.7 574,0  904,9 232130,7 352.4 ar.0 292000.0 1326,7 5260,8 6.1
ALG 307.4 50,8 358.2  735.5 31901.5 3423 36,8 292000,0 148,2 5409,0 6.2
SFP 297.5 178.9 476,64  553,7 31896.8 342.1 36,7 292000,0 72.6 5481.6 6.3
oct 07.4 15,0 322.4  344.9 31935,2 2343,8 36.8 292000,0 60,9 5542.5 6.4
NOV 297.5 32.7 330,2 161,3 32116,1 351.7 37.0 292000,0 12,0 5554,5 6.6
DEC 07,4 97.1 404,64  128,8 32415.8 364,80 37.3 29153),2 0.0 5578,5 beb
TOTAL 3619,0  1399,7 S018,7 R698,1 L B16,7
19
JAN 307.4 125.1 432.5  129.6 3271R,7 2378, 37.7 290823.1 0.0 5578,5 6.4
FER 277.6 77.5 355.1 145.6 32924,] 2B3R7.3 37.9 290776,.4 0.0 5578.5 6.4
MAR 307.4 4,2 311,5  3%5,1 32917.6 2086 ,8 37.9 291993,6 33,0 5611,5 6.5
APR 297.5 187.0 484,5 556,1 32917.2 2086,8 37.9 292000,0 71.2 5682,7 6.5
MAY 307.4 117.) 424.5  761.1 32718.8 237H.1 37.7 292000.0 138.2 5820.9 6.7
JUN 297.5 34,8 332,2  917.5 32331,9 2%51.1 37,2 292000,0 197.5 6018,4 6.9
Jut 307.4 82.9 390,3  903.5 31999.4 2B46 .6 36,9 262000.0 181.6 6200,0 7.1
AlIG 207.4 358.5 665.9  735,9 32001.9 2B46,7 36,9 292000,0 7246 6272.6 7.2
SEP 297.5 42,3 339, 554,0 31894,0 2p42.0 36.7 292000,0 106.3 6378,9 7.3
ocT 307.4 151.4 4S8R 345,3 32034,9 ?B4A,2 36.9 292000.0 27.5 6406,3 7.4
NOV 297.5 189.1 486,5  161.A 32359,6 2R62.4 a7.3 290974.8 0.0 6606.3 7.4
DEC 307.4 198.7 506.1 129.6 32760.1 2379.9 37.7 2R9556,5 0.0 6430,3 T4
TOTAL 3619.0  156A,6  S187.6 5695.1 ar7.8
20
JAN 307,4 237.7 S45,1  131,0 33174,2 2398,0 3R,2 287829.9 0.0 6430,3 7.4
FER 277.6 182,5 460,1  147.6 33486.7 2411.7 3,6 286869,5 0,0 6430,3 Tab
MAR 307.4 219,7 527.0 361,46 33652.3 2418.7 38.8 287447,2 0.0 6430,2 7.4
ApPR 297.5 27241 569,5  567.4 33A54.4 241A,8 38,8 289427,0 0.0 6430,3 7.4
MAY 307.4 162.6 469,9  T776.4 33411.1 2408,4 38,5 291986,.6 61,1 6491 .4 7.5
JuN 297.5 16.9 314,46 929,060 33001.2 2390.5 38,0 291999,9 208,7 6696.2 7.7
JuL 307.4 165,46 472,88 915,3 32722.9 2378.3 37.7 292000,0 164,7 6060,4 7.9
AUG 307.4 271,1 S78.4  745.1 132652,5 P375,2 37.6 292000,0 96,4 6956,8 a,0
SEP 297.5 262.3 659,7  561.8 32704,5 2877.5 3r.7 292000.0 54,1 7010,9 R.1
ocT 3n7.4 0.0 307.4  350,0 32727.7 ?h78.5 37,7 292000.0 65,9 7076.7 .2
NOV 297.5 173.9 471.3 163,90 33035,2 ?R91,9 3A.1 291140.3 0.0 7076,7 a2
DEC 307.4 101.4 408,A  131.1 133336,9 zfnﬁ.x 3R, 290650,7 0.0 7100.7 A2
A
TOTAL  3619.0  2065.4 5684.4 ST78.0 ‘ 66,4
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PARANOX VALLFY UNTT = ﬁTAﬁA TWO - RADTIUM FVAP, POND .5 CFS

R&NTUM EVAP,

RESFthIﬂ OPERATION STUDY

asoe ecsosbo L o:aoo-uoo.noqonaToouooo cosos
- END OF ENR [OF CONTFNT & CONCFNTRATION  MONTHWS TOTAL SALT PRECIP.
e RRINE NATURAL  TOTaL MONTH MONTH AS # 0F SALT IN SaLT SALT AS & PERCFNT
e INFLOW  RUNOFF  INFLRW  EVAP.  CONTENT SURFACF  PERCNT OF # SOLUTTON PRECIPITATE PRECIP,  OF RESERVOID
YR, MO. ®= taF) (AF) (AF) {AF) (AF) ARF CAPACITY - {PPM} (AF) CAF) CAPACTTY
spocIgee fovpbosae sHbORBERDODES L 2 ®
0..:&00'.0
s POND 3 &
2t sEapaBOB NN
JAN 307.4 83,9 391.3 131.9 33596.2 2612.5 38.7 290342,2 0.0 T100,7 A.2
FER 17,6 115.3 392,9  148.1 33841.0 2426.0 39.0 289970,3 0.0 7100.7 a2
MAR 307.4 94 .6 A02.0 361.5 33881.t 2427.5 39,0 291600,R 0,0 7100.7 a,2
APR 297.5 212.7 510.2 S565.,A 33RB5,0 2627 ,6 39,0 291998 .4 59.1 7159,8 A2
MAY 0T .4 138,9 446,3 774,3 _33693,1 ?49h.3 3R.8 292000.0 136.0 7295,8 R.&
JUN 297.5 70,7 368,2  934.2 33319.8 2406 ,4 .4 292000.0 182.8 T4RA L6 a.6
JuL 307.4 327.A 635,27 922.0 33158.9 21397,4 38.2 292000.0 125.9 7614.5 A.8
AUG 307.4 361.7 669.0  T51.7 33152,0 2397,0 3R.2 292000,0 75,7 7690,2 2.9
SEP 297.5 0.0 297.5 565.6 33003,3 2390.5 38,0 292000,0 119.5 7609,8 9.0
ocT 307.4 402,9 710,3  353,2 33360,4 406,2 30,4 290713.8 0.0 7809,.8 9.0
NOV 297.5 263,1 560,5 166.2 133754,7 24732,6 38,9 2890368 0.0 7809.8 9.0
DEC 307.4 59.1 366.4  133,1 34012.1 ztje.s a9.2 2RR945 .1 0.0 7833.8 9,0
TOTAL 3619.0 PI130.R 5749.8 S807,7 ‘ T09.1
22
JAN 07,4 39,6 347,0  133,7 34225,4 2440.7 39,4 289121.2 0.0 7833.8 a,0
FFER 277.6 15.6 293.3  149,7 3436R.9 2446,2 39,6 289699.1 0,0 7833.8 9,0
MAR 307.4 160.9 46A8,3  364,8 34472,4 450.,7 39,7 290846.4 0.0 7833,.8 9,0
APR 297.5 242,4 539.8  571.9 14471.5 2450,2 39.7 291994 ,0 N. 7864,9 9.1
HAY INT.4 151,1 458,4  781,5 34283,2 39,5 292000,0 134,8 7999.7 9,2
JUN 297.% 104.2 401,7 943,5 33928.3 39,1 292000,0 1R6,A B186.56 9.4
JUL 307.4 327.5 634,80 931.8 33759.7 3A,.9 292000,0 178,.4 8315.0 9.6
AUG 307.4 124.,4 431,8  758,3 33568.9 38,7 292000.0 135,7 8450.6 Q9,7
SEP 297.5 ASA,9  1156,4 ST4.2 34151,1 39.3 288465 ,2 0.0 B450,6 9.7
ocT 307.4 210.6 517.9 361,84 3N7.6 39.5 289148.8 0.0 8450,6 9.7
NOV 797.5 181,4 478,9 169,60 34617.,5 39,9 288304 .6 0,0 8450.6 e,?
DFC anT .4 54,2 361.6 135,1 3486R,0 an,2 2883722.1 0.0 B&T4 .6 9.8
TOTAL 3619,0 2470,9 6089,9 SA74.R 616,9
23
JAN 07,4 86,1 393.4  135.7 35125.8 40,5 288052.4 0.0 BAT4 6 9,8
FER ?77.6 231.5 509,1 152.,3 35482.7 ? 40.9 2866813,6 0.0 R&TA 6 9.8
MAR 307.4 63,4 350.8  372,4 35861,1 24RA.2 4n,9 288966 .6 0.0 BAT4.6 9.8
APR 297.5 173.2 470,6 SA1.9 35349.9 2483,9 0.7 291984,2 o 84T LR 9.8
MAY 0T .4 174,5 481,9  792,4 35171.1 2477.1 40,5 291999,9 131.7 8606.5 9.9
JUN ?97.5 78,2 375.6  956.4 34TB6.B 2462,3 40,1 252000.0 196,.4 8802.9 1,1
JuL 307.4 136.8 445,2 943,0 344660 ?AF0.0 39,7 292000,0 178,11 8981.0 10,3
AUG 307.6 152.5 459,68  7647,1 34289.7 2443,2 39,5 292000.0 130.9 9111.9 10.5
SEP ?07,5 12.8 310,3  576,8 3s142,3 2637,5 39.3 292000.0 11941 9231.0 10,6
ocT 307.4 18.5 325,8 359,0 34172.7 2438,7 39.4 297000,0 63,5 9294 .6 10,7
NOV 297.5 136.2 433.7 167.9  34438,4 2448,9 39.7 291525,.8 0.0 9294 .6 10,7
DEC 307.4 T4.0 3R1.4 134, 134709,7 2z50.3 40,0 2912313,0 0.0 9318,6 1.7
TOTAL 3619.0 1317.8  4936.R S939,n ‘ R19.9
" |
. JaN 07,4 196,7  S02.1  134.9 35076,9  24773,5 0.4 289948.0 0.0 9318.6 10,7
FFR 277.6 3,4 361.1 151.6 352R6.4 2681.,5 40,7 289%05,R 6.0 9318.6 10.7
MAR 307.4 76.6 384.0 369,7 35300,.7 2482 .1 40,7 291928.7 0.0 9318.6 10.7
APR 297.5 118.9 416,64 577.8 35230.7 24794 an,6 2919996 91.5 9610.0 10.8
MAY 3T .4 81.1 3RR,5  Tan.4  34983,0 2469 ,R 40,3 292000.0 154.2 9564,3 11.0
JUN 297.5 464.8 342,27 953,4 34575.7 2454,2 39.8 292000.0 03,9 9768,1 11.3
JUL InT.4 153.0 A50.4  940.0 34269.4 2442.4 39,5 292000.0 173.3 9941,5 11,5
AUG 307.4 203,2 510,45 765,0 34132.9 2437.,7 39.3 292000.0 118,0 10059 .4 11,6
SFP 297.5 15.6 313.1 575.4 3398R,7 2431,6 39,7 292000,0 118.1 10177.5 11.7
ocy 307.4 100.6 407.9 358,3 34081.4 2435,? 29,3 292000,0 43.2 10220,7 11.R
NOV 297.5 97,7 305,7  167.6 34309.0 2443,9 39,5 201899,R 0.0 10220.7 1.8
DEC 307.4 122.2 429.6 1338 36678.8 2:‘6.? 39,9 291179.6 0.0 10244,7 11.8
TOTAL 3k19.0  1291,9  491n,9 S91R,.0 | 02,1
25
JAN 307.4 294,5 601,R 134, 35095,8 2l74.? 40,4 28R767.8 0,0 10244.7 11.8
FER 277.6 82,0 359,65  151.9 35303.4 24R2,2 40,7 268751,3 0.0 10244,7 11.8
MAR 307.4 175.3 482.6  370.7 3I5415.4 2486,5 40.8 289847.9 0.n  10244,7 1.8
aPR ?97.5 198,90 496.,4  5ARN,9 35352,R 2484 .1 40,7 2919A9,0 21.9  10266.6 11.8
MAY 307.4 630.1 937.5  795.,2 35515.4 2490.3 40.9 291999,9 20.4 10287.0 11.9
JUN 297.5 81.4 37TR.R 961,65 35129,.6 2475,5 40,5 292000,0 196.9  10483,9 12,1
JuL 307.4 a3s,1  11s41,6 952,2 13I5326,9 2483,1 4n.7 292000.0 9.1  10492,9 17,1
AUG anT.s 636.7 944,1  7RD.3 1I5K05,8 2489.9 40,9 292000.0 15,1  10508.0 12.1
SFP P97.5 n,0 297.5 5B7,B 35340,.4 26A3,6 40,7 2592000,0 125,060  10633,0 12,2
ocy 307.4 1495.4  1802.8 369,99 136773.3 2537,0 47.4 280433.4 0.0 10633,0 12,2
NOV ?97.5 327.R 6265,2 177.,R 37220.7 2653.1 62.9 278452.5 0.0 10633,0 12,2
DEC 307.4 75.6 383.0 142.3 374R5,4 2562.6 43,2 278429.0 0.0 10657,0 172.3
I}
TOTAL 3619,0  4RAL.T  A450.7 60064 j 3RR.3
26
JAN 307,45 169.6 477,06 143.0 37R19.3 5T4 .6 43,6 277585,5 0.0 10657.0 12.3
FER 277.6 170.4 448.0  160,6 3IR106,7 584 ,9 43,9 276964 ,2 0.0 10657.0 12,3
MAR 107.4 161,7 460,060  392,3 38183,5 587,6 44,0 278367 ,6 0.0 10657.0 17.3
APR 297.5 83,1 380.6  613,7 37950,3 579.,3 43,7 2R2412,? 0,0 10657.0 12,3
MAY 307.4 51.3 358.7  833.1 37475.9 562,72 43,2 288776,.R 0.0 10657.0 12.3
Jun ?97.5 48,1 345,58 993,86 36955,5 541,6 42.6 2919R3,2 127.7  10784.7 12,4
JuL 07,4 76.0 383,3 973, 236565.6 529.6 42,1 291999,9 206.6  10985.3 12.7
UG 367.6 297.2 599,6  782.9 386475,1 526,3 42.0 292000,0 102,9  11088.2 17,8
SFP 297.5 276.4 573.A 87,7 36510,7 527.6 47,1 292000,0 59.4  11187.7 12,8
ocT 3074 195,.3 502.7 372.7 36664,1 533,1 42,2 252000,0 3.4 11171.1 12.9
NOV 297.5 160,0 457 .4 176.4 36947,1 543,3 47,6 291371.1 [ 11171.1 17.9
pec 307.4 s9,1 366,5 139,72 37198,32 2552, 3 42.9 291356.1 0.0 11195t 17,9
TOTAL 3619.0  1743,1  5362,0 6187.2 ‘ S14.1
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PARANDX VALLFY UNIT

STAGE TWO - RaDYUM FVAP, POND 5 CFS

RANTUM FVYAP, |RESERVOTR OPERATINN STUDY
L2 2 cosoaanos susoRan
» END OF END OF CONTFNT & CONCFNTRATION  MANTH9S TOTAL GALT PRFCITP,
#  RARINF NATURAL TOTaL MONTH MONTH S * 0F SALT IN <at T SALT AS B8 PFPFrENT
® INFLOW  RUNOFF  INFLOW  FVAP,  CONTENT| SURFACF  DERCNT OF ® <SopLUTION PRFCIPITATF PRFCIP. NF RESFRUNTR
YR. MO, * (AF) {AF) (AF) 1AF) (AF) AOFA CAPACTTY # (PPM} {AF) {AF) CAPACTTY
Yy saanne HTEDRBT BT LRI BABBDY
A0BATDBBOY
* PANN 3 &
27 SHSBRBBHGE
JAN 307,4 32.7 340,.0 139,7 3739A,6 ?559,4 41,1 291596,9 0.0 11195.1 1?.9
FEB 277.6 182.1 459,7 156.6 137701.7 2570.3 43,4 290664 ,2 0.0 11195.1 17.9
MaR 30T.4 46,4 353.8 A28 3TTON.R 2570.3 43.4 291993,1 27.4 11222,5 12.9
APR 297.,5 156,6 454 ,1 588,64 13T645.3 256R,3 43,4 292000.0 R9.1 11311,6 13,0
MAY 07 .4 37.5 344 .9 A18,5 137343,5 2557.5 43,0 202000,0 171.9 11483,5 13,2
JUN 297.5 69,4 346.9 987,44 3A914,1] ?2542,1 42,5 297000,0 211.1 11694.6 17,5
JUL 307.4 222.5 529.9 974.31 36K34.3 2532,0 4P, 2 292000,0 164,7 11R59,3 13.7
AUG ANT.e 336,27 663.5 793,9 36576,3 2529,9 42,1 292000,0 92,4 11951,6 13.8
SFEP 297.5 230,1 527.6 598.31 36576,5 2530,0 472.1 292000,0 T1.0 12022.6 12,9
ocT 3NT.4 395,4 T02.8 373,6 36905,7 2581.4 42,5 29095R .6 0.0 12022.6 1,9
NOV 297.5 29.5 327.0 175.1 37057.6 2547.2 42.7 291621,4 0.0 12022.6 11,9
DEC 307.4 176,4 4R3,7 139.5 374725.8 25h0.4 43,1 290457 .5 0.0 12046 .6 11,9
TOTAL 3619.0 1894 .8 §513.7 6137.A APT,.,=
28
JAN 307.4 84,9 392.?2 140.4 37677,6 256h9,5 43,4 290213.1 0.0 12046,6 1.9
FER 277.6 270.8 54R,5 157.6 3806R,5 25R3.5 43,9 288441 ,R 0.0 12046,6 19.9
MAR 307.4 226,.5 533.R RGN0 3B216,2 P5RRA R 44,0 2R9199,4 0.0 12046,6 11,9
APR 297.5 136,.0 433,4  605,n 3AN6A,2 2583.5 43,9 291985,4 23.5  12070.1 13.9
May 307.4 83,1 390,4 823,55 137797.0 2573.8 43,5 291999, 1Al 12232.0 18.1
JUN 297,5 120,.4 417.8  994,1 3T416,.0 2560.1 43,1 292000,0 195,31 12427.3 14.3
JUL 307.4 134.7 442,1 . 980.6 37065.3 2547.5 42.7 292000,0 197.8 12615.1 14.5
AUG 307.4 107.1 414.5 797.4 36R3]1,9 25839,1 42,4 292000.0 149.6 12764.6 14,7
SEP 297.5 229.5 527.n A£00.5 36830.0 ?539,1 47,4 292000,0 Tl.7 12836.3 14.8
ocT 307.4 256.4 563.8 74,6 3AT028.1 2546.2 42,7 292000 ,0 B.R 12845, 14,R
NOV 297.5 106.6 404,1 175.3 37256.9 2554 .4 42,9 291RAR 4 0.0 12845,.1 14,8
DEC 307.4 164,3 «71.7  139.9. 37612.7 2567.1 43.3 290815.9 0.0 12869,1 14,8
TOTAL I519.0 1920.4 5539,3 6174,9 798,%
29
JAN 307.4 101.5 40A,9 140.7 378A0.% 2576.8 43,6 290399,7 0.0 12869,1 14,8
FERA ?77.6 144.0 421,7 157.9 18144,7 2586,2 43,9 2A9820.2 0.0 12869.1 14,8
MAR 307.4 381,3 6BA,A 3B86,1 IR447,.3 2597,.1 44,7 29%090,5 0.0 128B69,1 14,8
APR 297.5 12R.7 426.2 607.0 3R291 .0 2591,5 44,1 2919R4,6¢ 24,6 12R93.8 14,9
MAY 307.4 159.6 466,9 B26,5 1A075.3 2583.7 47,9 291999,9 143,8 13037.6 15,0
JUN 297.5 61,9 59,4 997,6 37647,6 ?568,4 43,4 2020n00.0 210.5 1324R,1 18,3
JUL 307.4 142,7 450,1 983,.A 3730N0.5 2555.9 43.0 292000,0 186,64 13434,7 15,5
AUG 307.4 390.9 698,17 A0l.7 27277.0 2555,1 47,9 292000.0 AP 13515.5 15.6
SEP 297.5 677.9 975.3 606,72 37647,.0 256R 4 43,4 290438,A 0.0 13515,5 15.6
ocy 307.4 265,3 572.,6 379.7 37R39,9 2575.3 41,6 2907A] .6 0.0 13515,5 15.6
NOV 297.5 128.R 426,3 177.6 3R08A,6 2584,2 43,9 2904A1,3 0.0 13515.5 15.6
DEC 307.4 164 .6 471.9 141.7 18442,.8 2596.9 44,3 289449 .5 0,0 13539,5 15,6
TOTAL 3619,0 2747.2  6366,2 6206,5 R46, 4
30
JAN 07.4 ag.1 3IB7,.4 142.6 3A6ART,.6 2605.7 44,6 2R927%,.0 0,0 13539,5 15,6
FFR 277.6 309.8 587.4 10,0 39115.0 2619.7 45,1 28713%,A8 0.0 13539,5 15.6
MAR 2074 79.3 386.6  391.6 139109.9 2619.5 45,1 2893A3.4 0.0  13539.5 15,6
APR 297.5 73.5 370.9 611.7 38%15.9 2613.3 44,8 291986,4 46, R 135B6,3 15.7
MaY 307.4 131.4 473A,8 833.4 38673,7 2605,2 46,6 281999.9 152.4 1373R.8 15.A8
JUN 297.% 82.2 379.7 1006.0  3IAZ55.0 2590,7 44,1 292000.0 2n7.6 13946,4 16,1
JUt, 307.4 124.2 43],.6 992.0 37ART.R 2577.0 43.6 292000.0 193,2 14130,6 16,3
AUG 307.4 76.8 384.1 RO6.S 3T7624.7 256746 43,3 2920¢00,n 159,2 142968,8 16,5
SEP 297.5 329.7 627.7 607.6 37693,0 ?570.0 43,4 292000,0 48,8 14347,6 16,5
ocT 307.4 235,0 542.4 379.,1 137871.5 257h.4 43.6 292000.0 15.2 14362.8 16,5
NOV 297.5 178,.2 475.7 177.4 38169,.B 25A7.1 44,0 291159.2 0.0 14362.° th.&
DEC 307.4 132.3 439,7 141.A 3R49,7 2596,7 44.3 29N416,7 ¢.n 143R6.8 1h.h
TOYAL 3619.0 1R32.6 S5451.8 6249,.R A>3.1
31
JAN 307,.4 148,2 455,5 142,.6 3RR04,7 2609,7 46,7 2R9540,0 0.0 14386,.8 16,6
FEB 27,6 132.2 409.8 160.0  29054&,4 2617,7 45,0 289095,5 0,0 14386,8 16,6
MAR 307.4 179.6 487.0 390.5 39150,9 26270,R 45,1 290402,7 0.0 14386,8 16,6
APR 297.5 41.3 33R.8  All.0  3R9A0,1 2614,7 44,9 291991,7 21,5 14468,3 16,7
MaY 307.4 15,3 322,6 833,3 3R630,5 2603,7 44,5 262000.0 1R1.0  14649,2 16.9
JUN ?97.5 102.0 399,5 16005,.5 3R227,.0 25A9,2 44,0 292000.0 202.6 14A51,9 17.1
Jue 7.4 699,5  1006.8 995,56 2B290,9 2501,5 44,1 2$2000,0 52.6  14904,5 17,2
AUG 307.4 773.4 1080,7  Al4,9 3BSSA,T 2601.0 a4 ,4 291571.A 0,0 14904.5 17,7
SFP 297,.5 379.1 676 .6 616,1 3R8645.9 26n04,2 44,5 291997.8 28,7 14933.2 17.2
ocT 307.4 466,6 773.9  384.7 39035,1 2617,1 45,0 290304 ,0 0.0 14933,2 17,2
Nov 297.5 138.4 435,8 180,64 239290.3 2625.3 45,3 2A9939,0 0.0 14933.2 17,7
DFC 307.6 74,8 3R2.2  las4,0  39552.5 ?633,8 45,6 2A9876,5 G0 14957,2 17.2
TOTaL 3619.0 3150.13 6768.3 6278.9 G46.4
32
Jan 307.4 65.9 373.3  144.5 13978]1.3 2641,1 45.R 289809 ,9 0.0 14957, 17,2
FER 2717.6 75.4 353,0 161,A 39972,5 2647,2 46,0 2A994R8,0 0.0 14957,2 17.2
MAR 307.4 172,0 479,3 04,4 40057 .4 2650,9 46,1 2913471 0.n 14957,2 17.2
APR 297.5 196,7 494 2 617,6 40001,7 264R,2 LIS 2919966 67,7 15024,9 17.3
MAY 07.4 91.3 398,.6 R44,3 39721.n 2639,.2 45,8 292000,0 165.0 15189,9 17,5
Jun 297.5 74,1 371.5 1019.3 392R6,1 2625.2 4543 292000.0 ?212.9 15402.8 17.7
JuL 07,4 330,.5 637.9 1007.1 39n63,1 2618.0 AS.0 292000,0 146,7 15549,.0 17.9
AlG A07.4 346,6 654 0 AZ1,0 38A92.S5 26158 44,9 292000,0 96,4 15645,4 18.0
SFP ?297.% 231.1 529,5 618,7 38978,1 2615,3 44,9 292000,0 75.8 15721.2 18,1
ocy 07 .4 0.0 307.4  3R5.,7 3R974.p 2615.2 44,9 297000,0 74,5  15795,7 18,2
NOV 297.5 216.3 513,7 180,1 39308.4 267%.9 45,3 290773.9 na0 15795.7 18,2
DEC 07,4 233.1 540.5 144,0 139728,9 2679,4 45,8 PAYONG 9 0.0  1%819.7 18,2
TOTAL 3619,.0 2033.0 5651.9 6338.1 A38.5
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PARADOX VALLEY UNIT - STAGE TWO - RADIUM EVAP, POND 5 CFS
RADIUM EVAP, RESERVOIR OPERATTON STUDY

soe

- END OF END OF CONTFNT & COMCENTRATION  MONTHNS TOTAL SALT PREFIP,
* BRINE NATURAL TOTAL MONTH MONTM AS * NF SalT IN SALY saLT AS A PERCFNTY
® INFLOW RUNOFF  INFLOW  FVAP.  CONTENT SURFACF PERCNT OF * SOLUTTON PRECTPITATE PRECIP.  OF RESFRVNIR
YR, MOD. *  [AF) (AF) (AF) (aF) (AF) ARF & CAPACTTY  # (PPM) (AF) (AF) CAPACITY
Pr YTy Y
® POND 3 ®
33
JAN 307.4 284,2 591.6 145,2 40175,3 46.3 286791,3 [ )] 15819.7 1R, 2
FEB 277.6 126.6 404,2 163,44 40416,1 46,6 286460,8 0.0 15819,7 18.2
MAR 307.4 295,4 602.8 398,98 40620,2 46.8 2B6719.4 0.0 15819,7 18.2
APR 297.5 255.8 553.3  626,1 40547.3 46,7 289640,8 0.0 15819,7 18,2
MAY 3074 209,5 S16,9 853,3 40291.5 46,6 ?91987,7 A0.5  15900.2 18,3
JUN 297.5 13¢,5 428,0 1026.7 39893,5 46,0 291999 ,9 2n0.8 16101,1 18,5
JuL 307.4 4463 753,7 1015.2 39751,7 45.8 292000.0 119,7  16220,.8 18,7
AUG 207.4 419,4 726,7 A28,3 39730.5 45.8 292000.0 80,3  163601,1 18,8
SEP ?97.5 554,2 851.6 625.5 39956,6 46,0 291913.3 0.0 16301.1 1R.R
ocT 307.4 221.9 529.3  390,4 40114,.6 46,2 291999.5 19,2  16320.3 18,8
NOV 297.5 196,2 493,7  182.6 40425.7 46,6 291037,.0 .0 16320.3 18,8
DEC 307.4 28R,1 S$95.5  146.0 40899,3 47,1 288775.2 0.0 16344,3 18,8
TOTAL 3619,0  342R.3  T047.2 6401,5 500.6
Jan 307.4 66.9 374.3  147.1 41126,5 2684.3 47.4 288784 ,0 0.0 16344,3 1.8
FEB 277.6 122.,0 399,6 164,28 41361,3 2691.9 47,6 288499,9 0.0  16344,3 1R.R
MAR 307.4 12,5 319.,9  401.5 41279,7 2689.2 A7,6 291555,7 0.0  16344,3 18,8
APR 297.5 110,0 407.5  626,2 41157,4 2685,3 47.4 291997,7 96,4  16440,8 18,9
MAY 307,4 108,2 415.6  856,2 40880.6 2676.4 47,1 292000.0 163,7  16604,.5 19,1
JUN 297.5 296,2 593,7 1035.) 40601,3 26R7.4 46,8 292000,0 162.1  16766.6 19.3
JuL 307.4 295.2 602.6 1023,0 40339.6 2659,0 46,5 292000,.0 158,k 16925,4 19,5
AUG 367.4 25n.1 557.,4  833.3 401R7.0 2654,1 46,3 292000,0 123.2 17048.6 19.6
SEP 297.5 180.5 ATT.9  627.6 40127.7 2652.2 46,2 292000.0 90.4  17139.0 19,7
ey 307,4 1344 441,8  350,9 4022],4 2655,2 46,3 292000,0 42,9 17181,9 19,8
NOV 297,5 204,7 502,1 182,8 40540.7 2665.5 46,7 290919,0 0.0 17181.9 19.8
DEC 307.4 210.1 517.5 146,1 40936,1 2678.,2 47.2 289399,1 0.0  17205,9 19,8
TOTAL 3619,0 1990.9 S609.9 6434,6 837.5
35
JAN 307.4 45,2 352.5  147.0 #1141.6 2604 .8 47,4 289625,7 0.0 17205.9 19.8
FEBR 277.6 68.8 346,4  164,6 41323.5 2690.6 47,6 289665,5 0.0 17205.9 19.8
MAR 07,4 58.0 365.4  400.6 41301.5 26A9,9 47.6 291988.9 13,2 17219,1 19.8
APR 297.5 92.7 390,2  625.9 41177,3 2685,9 47,4 291999,9 111.6  17330.7 20.0
MAY 307.4 379.1 686.4 857,88 41103.4 26R3,6 47.4 292000,0 97.5 17428,2 20,1
JUN 297.5 266,3 $61,7 1037.7 40798,1 zsqa.a 47,0 292000.0 170.6 17598.8 20.3
JuL 307.4 676,1 983,5 1027.8 40820,1 2674 ,5 47,0 292000,.0 66,3 17665,1 20,4
AUG 3074 217.9 525,3 838,0 40639,6 2668.7 46,8 292000,0 132.3  17797.4 20,5
SEP 297.5 166.9 464,3  630,9 40567,6 2666 .4 66,7 292000.0 94,6 17891,9 20,6
ocT 307.4 40.4 347,7  392.8 40589.0 266[7.0 46,8 292000.0 66,4  17958,4 26,7
NOV 297.5 7.5 354.9  183,5 40771.8 2672.9 AT.0 292000,0 11.4 17969.8 20.7
OEC 307.4 209,2 516.6  146,3 41166,1 2685.6 47.4 290439.8 0.0 17993,8 26,7
TOTAL A619,0  2276.0 SASS.0  6452.8 ‘ 763,9
36
JaN 307.4 100.0 407,84  147.3 41426.2 2693,9 a7.7 290085,1 0.0 17993,8 2n.7
FER 277.6 152,2 429.8  165,1 41691.0 2701.6 48.0 289460,0 0.0 17993.8 20,7
MAR 07,4 31.5 338,8  402.4 41639.0 2700.2 48,0 291986.A 11,6 1800S.4 2n.7
APR 297.5 319.5 617,0 629.0 41681.5 2700 .4 4R.0 291999.9 56,5 18061,9 20,8
MaY 307.4 140,3 A47,7  861.6 41426,.8 269440 47,7 292000.0 157.2  18219.1 21.0
JUN 297.5 63.0 360.4 1040.4 40967,6 2675,2 47,2 292000.0 220.2 18439,.9 21,2
Jub 307.4 371.2 678,6 1028,0 40759,5 2672.5 47.0 292000.0 141,3  18581.2. 21.4
AUG 307.4 335.4 642,8 R3B.6 ADA6T.T 46,9 292000 ,0 103.4  1B684.6 21.5
SEP 297.5 20,2 317.7  430.6 404R5,.3 46,6 292000.0 130,5 18815.1 21,7
oct 307.4 77.6 385,0 392.5 40535,0 46,7 292000,0 57.2 18872,3 21,7
NOV 2687.5 110.2 407,6 183,48 40759,.2 2672.5 47,0 291928,2 0.0  18872.3 21.7
DEC 307.4 170.0 AT7.4  146,3 41114.6 2688.,9 47,4 290740.8 0.0 18896,3 21.8
TOTAL 3619.0 1891.2 5510.2 6464.5 878.6
37 X
JAN A07.4 162.6 A70,0  147,2 41437,2 2694 ,3 47,7 289677,9 0.0 18896,3 21.8
FEB 277.6 194,4 4T2.0  165.2 41744,0 2703.2 4R.1 288578,5 0.0 1BA96.3 21.8
MAR 307.4 99,2 406,6 403,37 41747,3 2700,3 48,1 291000,5 0.0  18896,3 21.8
APR 297.5 28,4 325.9  629,7 41549,.3 2691.6 47.9 291994 .8 105,7  19002,1 21.9
MaY 307.4 180,5 487,9  860,6 41323.6 26907 47.6 2920000 147.0  19149,1 22.1
JUN 297.5 229.7 527,2 1040.2 40990.4 2678,9 47.2 292000,0 179,8  19328,9 27.3
JuL 307.4 284,5 591.9 1027.7 40717,1 26701,2 46,9 292000,0 162.6 19491 .4 22,5
AUG 307.4 420.2 727,5 B3I6,h 40689.2 267p,3 46,9 292000,0 B2.,5  19574,0 22,5
SEP 297.5 327.6 625,0  631,9 40737.6 2671 .8 46,9 292000.0 55.3  19629.2 22.6
ocT 307.4 402.1 709.5 394.4 41052.6 2681.,9 47,3 290954.6 0,0  19629,2 272.6
NOV 297.5 112.3 409,7  1B4.9 41277,5 2689,2 47,6 290884 .9 0,0 19629,2 22.6
DEC 307.4 164.6 471,9 147,46 41626.0 2699,8 48,0 289773,4 0.0  19653.2 22.6
TOTAL 3619.0 2606.1 6225,1 6470.3 732,95
38
JAN 307.4 92.7 400,1 14B.1 41878.0 2707.0 4R.2 289497.8 0.0 19653,2 22.6
FER 277.6 36.3 313,9  165,9 42026.0 2711.2 4B ,& 290131.3 0.0 19653,2 22.6
MaR 307.4 451,1 758.5  404.,3 42380,1 2721.4 48,8 208743,7 0,0 19653,2 22,6
APR 297.5 203,2 500.7 636.5 642258,3 2717.9 48,7 291583,1 14,0 19667,2 22.7
MAY 307.4 7.9 315.3  A66.2 41898,2 2707.6 48,3 261999,9 190.,9  19858,1 22.9
JUN 297.5 224 .4 521.9 1046,9 41555,9 2697.8 47,9 292000.0 1R2,7  20040.8 23.1
Jur 307.4 165,8 473,1 1033.9 41188,.4 2686.3 47.5 292000.0 193,3  20234,1 23.3
AUG 307.4 ELTIN 688,2 B42,5 41127.4 2684,3 47,4 292000,0 93,3 20327.4 23,4
SEP 297.5 1474,7 1772,2 639.5 42260,1 2711.9 48,7 281564, 0 0,0  20327.4 21,4
ocT 307.4 270.5 ST7.8  406.9 42431, 2722.8 48,9 282261,0 0,0 20327.4 21,4
NOV 297.5 66,6 364,0 1A9,9 42605,2 2727.8 49,1 282831,1 0.0 20327.4° 23.4
DEC 307.4 158.8 466.2 151.2 42944,1 2737.5 49,5 281959,9 0.0 2035]1.4 23.4
TOTAL 3619.0 3532,8 7151.8 6531,8 6742
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PAPADOX VALLFY UNIT = STAGF TWO = RADIUM EVAP, POND S CFs
RADTUM FVAP, RESFRVOIR OPERATION STUOY

coaned

. EMD OF END OF CONTENT  ® CANCENTRATION  MONTHuS TOTAL SALT PRECIP,
* RRINE NATURAL  TOTaL MONTH MONTH AS * OF SALT IN SALT SALT AS A PERCFNT
® INFLOW RUNDFF  INFLOW  FVAP,  CONTENT SURFACE  PERCNT OF & SOLUTION PRECIPITATE PRECIP.  OF RESERVNIR
YR, MO. *  (AF) (AF) (AF) (AF) (aF) ARF A CAPACTYY @ (PPM) LAF) tAF) CAPACITY
HAGEPEEESRPBONDRED Hoa
sapasssenc
® DOND 3 ®
a9 .0“0'0"‘.

_JAN 307.4 57,4 364,7  151.8 43157.0 74346 49,7 282188,9 0.0  20351.4 23,4
FER 277.6 196.3 473.9  170,0 43461.0 2752,3 56,1 281223,9 0.0 20351,.4 ?3.4
MAR 307.4 83.4 390,7 414, 43436,9 2751.6 50.0 283975,0 0,0  2035],.4 2344
APR 297.5 154.3 451.8  647,7 43240,9 2746,0 49.8 28B3A2,4 0.0  20351.4 23.4
MAY 307.4 114.0 421,46  BB0,1 42B6R,7 2735.4 49,4 291981,2 86,5 20437.% 23,5
JUN 297.5 4.8 302.2 1056,3 42353.6 2720.6 48,8 291999.9 239,0  20677,0 23,8
JuL 307,4 65,2 372,6 1042.4 41904,0 2707.7 4A.3 292000,0 20,1 20897,1 24,1
ALG 07.4 525.6 833,0 A50,1 41946.5 2709.0 4R,3 292000.0 S9.6  20956.6 26,1
SEP 297.5 67.8 365.3 640,3 41792,7 2704.6 AR8,1 292000.0 121,2  21077.8 24,3
ocT 307.,4 504,3 B11,7  399.5 42204.9 2716.4 4R,6 2R9793,7 0.0 21077,.8 24,3
NOV 297.,5 2085,0 582,4 187.7 42599,7 2727.7 49,1 297182.1 0.0 21077.8 24,3
DEC 307.4 462,7 TT0.1  150.4 43243.4 274641 49,8 283436.0 0.0 21101.8 24,3

TOTAL 3419,0 2520.9 6139,R 6&59]1,.0 776.4
40
JAN 307 .4 49,5 356.8  152.0 43449, 27%2.0 50,1 283742,5 0.0 21101.8

FER 277.6 40,1 317,7  170,0 43596,0 2756,2 50,2 284417,6 0.0  21101.8
MAR 307.4 28.9 336,3  413.4 4351R,A 2754.0 50,1 287767.4 0.0 21101,.8
APR 297.5 16,1 313.5 644,31 43229,4 2785.,7 49,8 291978.0 41,4 21143.2
MAY 307.4 24,1 331.4 875,1 42874.8 2735.5 49,4 291999.9 1R9,1  21332.3
JUN 297.5 321.9 619,3 1058,2 42597.4 2727.6 49,1 292000.0 161,5 21463,8
JuL 307.4 261.6 569,80 1046,1 42293,0 2718.9 48,7 292000,0 172.7  21666.6
AUG 307.4 T1.4 378,8  851.5 41991.9 2710,3 4.4 292000,0 171.6  21838,2
SFP 297.5 307.8 605,2 641,64 62018.3 2711.0 48,4 292000,0 62.5  21900.7
ocT 307.4 582,6 1290,0  401.4 42906,8 2736.5 49,4 2841084 0.0 21900.7
NOV 297.5 231,7 529,2 190.5 43245,4 2766,2 498 282813,7 0.0 21900,7
DEC 307.4 276.0 583.,3 152.3 43700,5 27%9.2 50.3 280618,3 0.0 21924,7 25.3

TOTAL 3619,0 2611.6 6230.6 6596.3 798.8
4]

JAN 307.4 104.3 411,7  153.4 43958,8 2766.6 50.6 260372,9 0.0 21924.7 25,3
FER 277.6 35.5 313,1  171.7 44100.2 2770.6 50.8 281151,0 0.0  21924,7 2%.3
MAR 307.4 266.0 553,3 417.9 44235,6 2774.5 51.0 282228,6 0.0  21924,.7 25.3
APR 297.5 190.3 487.7 654,8 4406R,S 2769.7 50.8 286514,3 0.0 21924,7 25.3
MAY 207.4 338,3 645,6  891,1 43823,1 2762.7 50,5 291815,5 0.0 21924.7 25,3
JUN 297.5 368.8 666.3 1069,2 43568,9 27R5 .4 50.2 291999,0 148,7  22073.4 25.6
JuL 307.4 184,2 491,5 1056.3 43198.4 2T66..8 49,8 292000.0 194,3  22267.6 25,7
AUG 307.4 269.2 556.6  A60.4 63024,7 27739.8 49.6 292000,0 130.1  22397,7 25.8
SEP 297,5 138.9 436,4 647.8 4291A8,9 2736.8 49,4 292000,0 105,86  22503,3 2%.9
ocT 307.4 113.2 420,6  403,4 42087,2 2738.8 49,5 292000,0 51,1 22554.4 26,0
NOV 297.5 146.7 444,2  188.5 432472.9 2746.1 49,8 291545.4 0,0 22554.4 26,0
OEC 307,46 155.0 462,464 150,3 43578,9 aﬂss.1 50,2 290521,1 0.0 22578.4 26,0

TOTAL 3619,0 2270,4 SAR9,4 AAGL,T 629,08
42
JAN 307.4 584.2 891,6 151.4 44319,1 27176.7 51,1 284649,2 0.0 22578.4 26,0
FER 277.6 71.0 48,6  171.3 44496,.4 2701.1 51.3 285006.6 0.0  22578.4 26.0
MAR 307.4 152.4 A59,8  417.0 44539,] 2782.2 51,3 287099.5 0.0 22578.4 26,0
APR 297.5 221.5 519,0 652,2 44405.9 2778.8 51.2 2910A84,7 0.0 22578.4 26,0
MAY 307.4 0,0 307.4 886,99 44004,.6 2767,9 50,7 291995,2 178,2 22756.6 26,2
JUN 297.5 32,4 329, 1069,1 43500.7 2753.5 50,1 292000,0 235.4  22992.0 26,5
JuL 307.4 311,.4 618,8 1056.3 43226,2 2745.6 49,8 292000.0 163,0  23154,9 26,7
AUG 307.4 92.9 400.3 859,9 42635,0 2737.3 49,5 252000.0 168.4  23323,.4 26,9
SEP 297.5 138.9 436.3  647,2 42829,6 2734,2 49,3 292000,0 105.4 23428.8 27.0
ocy T4 303,1 610.5  403,4 43041,1 2740,3 49,6 292000.0 4.4 234332 27,0
NOV 297.5 130.8 428,2 188.6 43280.7 2747.2 49,9 291727,2 0.0 23433,2 27.0
OFC 307.4 147,21 A54.4 150.3 43608.8 2756.6 50,2 290755,1 0.0 23457,2 27.0
TOTAL 3619,0 2185.7 5804.7 6653,6 854.8
43
JAN 307.4 220.6 528.0 151,1 43985,7 2767.3 50.7 288934.4 0.0 23457.2 27.0
FER 277.6 189.4 467,0 169,9 44282,.8 2175.7 51.0 287853,1 0.0 23457.2 27.0
MaR 307.4 440.3 T47,6  415.1 44615.4 2784,1 51.4 286648,7 0,0 23457,2 27.0
APR 297.5 194,1 491,6  653,0 44454,0 2180.0 51,2 291117,1 0,0 23457,2 27.0
MAY 307.4 182.4 489,8 888.0 44190,8 2773.2 50.9 291995.4 135.0  23592.2 27.2
JUN 297.5 42,1 339,6 1071.2 43692,7 2759.0 50.3 292000.0 233,5 23825,7 27.4
JuL 307.4 240.5 547.9 1058,0 43363,4 2149.5 50,0 292000,0 180.8 24006,6 27,7
AUG 307.4 107.5 414,9 861,72 43082,2 2741.5 49,6 292000,0 165,1  24171.7 27.8
SEP 297,5 219,8 S$17,3  648,4 43036,9 2740.2 49,6 292000,0 85,  24257.5 27.9
ocT 307.4 84,6 392,0 403.8 43083.4 2741.5 49,6 292000,0 58,3 24315,8 28,0
NOV 2971.5 153,2 450,7 188.7 43345,3 2749,.0 49,9 291422,7 0.0 24315.8 28,0
0EC 307.4 124,8 432,1  150,5 43651.0 2757.8 50,3 290702.0 0.0 24339,8 2r,0
TOTAL 3619.0 2199.5 SRI18.4 665A.9 888.6
44
JaN 307.4 330.3 637,6 151,3 44137,3 2771.7 50,8 287440,6 0.0 24339.8 28,0
FER 277.6 250.8 528.4 170,55 44495,2 2781.1 51.3 285602.8 0.0 24335.8 28,0
MAR 307.4 257.0 566.4 416.B 446427 2784 .8 51.4 286606 ,3 0.0 24339.8 28,0
APR 297,5 259,6 557.0 653.,4 44546,6 2782.4 51,3 290464.5 .0 24339.8 28,0
MAY 307,48 277.1 SBA,4 889,59 44340,7 2777.2 51,1 291992,0 69.9  24439,7 28,2
JUN 297.5 22.7 320,2 1072,7 43826,8 2762.8 50,5 292000.0 © 238,77 24678,4 28,4
Ju 307.4 424,1 731.4 1060,5 43634.1 2757.3 50.3 292000,0 136.3  24B814.7 2R.6
AUG 307.4 154.4 461,8  863,9 43386,3 2750,2 50.0 292000,0 154,3  24968.9 2R.8
SEP 297.5 427,0 724.5 651,2 43495,2 2753.3 50,1 292000,0 35,6  25004.5 28,8
ocT 307.4 331.6 63R,9  406,3 43727.8 2760.0 S0.4 291899,6 0.0 25004.5 2R,8
NOV 297.5 284,3 581.8 190,1 44119.5 27171.2 50.8 289636,0 0.0 25004.5 28,8
DEC 307.4 230,0 537,4 152,2 44520,7 2781.9 51,3 287632,2 0.0 25028.5 20,8
TOTAL 3619,0 324B,9 6867.8 6678,7 664,6
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FAPANOX VALLFY UNIT - STARF TWN « PADTUM FVAP, POND S OFS
RADTUM FVAP, RESFRVOIA NOFRATINN STHDY
1]
PP TR PP Y T P PR P g R P P R T TS RPN P R srense ses
o FND OF FNR DF CONTENT % COMNCFHTRATION MANTUNS TOTAL SALY PRFrIP,
°  ROINF NATURAL TOTAL MONTH MONTH Tas « 0F GM T IN SALT <Al T AS A PFRCENT
e INFLOW  RUNDFF  INFLOW  FVAP,  CONTENT | SURFACF  PERCMT OF =  SOLUTION PRFCIPITATF PRAFCIP,  NF DESERVNTR
YR, MO, ® (AF) (AF)Y (aF) (AF) 1aF) ARFA FAPACTTY (PO} (aF) (AF) CAPACTTY
P L g L LT Ly L LR LT T T T PP P P P P PR P TR TY T TP T PP P csnvsenss
ocdsessacea
e POMD 3 @
&5 GPRBTGADID
JAN 307,46 65,4 373.R 153.1 44749,4 2787.5 S1.6 287737.3 0.0 25028,.5 2R,A
FFR 277.6 4614.,5 697.1 171.5  45270,0 PRON,S 57,7 ?R3972,1 D.N 2507B.5 ?a,8
MAR 307.6 0.0 3INT,6 420,7 45157.1 ?797.7 52.0 2RA0R1.7 0.0 2507R.,5 LW
N APR 207.5 7.3 ABS R 655,72 45111.7 2796,6 52.0 291342.9 Q.n 2507R,5 PR R
MAY INT L4 137.2 444 6 RGP R 44RYA,Y 2TR6,4 5Y.6 ?919964.6 182.6 251A1.0 29,0
JUN 297.5 60,7 357, 1077,R  44376,7 2776,9 5Y,1 2920080,0 230.7 25411,7 20,13
JUL 07,4 223.0 Sin,4  106a,R  43979,) 2767.7 an,7 2920000 186, 2559R.5 ?9.8
AG 07,4 183,1 490,5 BAT.1  43750,5 2760.6 60,6 ?R7000.0 148.0 P5T46,.5 20,7
SFp 297.5 246.8 544,3 653,10  43722.1 ?759.8 S04 202000,0 RO, 25826,8 29.R
oct 07,6 81,6 391.0  406.7 437656 2761.0 S0.4 Pa20n0,0 59,2  2SRA6,] ?q,.n
NOV ?297.5 319.9 (17,4 190,27 44197,7 27T77,3 50,9 PRY)G0,6 0.h 25AR6, 1 26,8
nEC INT.4 A15,7 152,4  446A0,0 ATRE,7 5.5 PR6049,2 0.0 25910.) 29.R
TOT AL K16, 0 23558.,5 "974,5 AT04 .8 RGT7 A
46
Jan 207.6 2587.2 564 ,% 153,7 45090,R 2796,0 51,9 PRITSN 4 [N} 25910,1 79,8
FFR PT7.6 SR A 336,7 1727 452%4,3 2800.Y 5241 2R4337.0 0.0 25910.1 ?9.8
MAR 3INT .4 179.6 4A7,7 420, 4837) .3 2An1 A 5P.?7 PRMGDNS P 0.0 25910,1 29,8
APR 297.5 PR2,7 579,7 AST.H  4L5247,6 27599.9 f2.1 290204 .5 0.0 25910.1 29,9
wAY T, 520,9 828,31  A96,8 45217,R 2799,1 2.1 291990,7 3a.n 25948,0 ?9.0
JUN 7a7,5 0.0 ?97.5 10R1,3 4467%.3 ?78%,6 81,5 292000,0 246,46 26194,4 3n,?
J T4 327,R 6131,7 1N6B,Q 44enn,h PTIR,T 51,7 2920n0,0 163,0 26357.4 36,4
AUR nr.a 07,4 1109,8  A73,5 44R3A.9 27846 St,.4 291847,9 n,n  263%7.4 L4
SFP 297,5 33R.T CRLI 659,31 44670,3 2785,.5 51.5 291599,2 56.5 26413,9 n, s
0eT 307 .4 175.5 48P.A 4107 44TA0LO 2TRA,? 51,6 292000,0n 7.6 26451,6 .5
NOV ?297.,5 30,8 328.13 191.R 44936,5 2767,2 51.8 2920n0,0 20,0 26471,6 30,5
nFe INT .4 2R5.9 $93.3 162.,A 45401,0 2803,R 57.3 2A%160,9 0,0 26495,6 30,5
TOTAL IA19,0 A28/, 0 6RT4 .9  A739,.5 5h1.5
47
JAN INT 4 57,1 ARG 5 153,9 45611,.6 28091 5?7.5 2R93RA2,5 0.0 P6495,6 n.s
FFR 277.6 €99,3 A77,.0 172.6 4%5315.9 2R76.A Gl.4 2R3147,7 .0 26495 .6 3n,.5
MAD INT .46 239,7 547,0 425,1 46437,9 PR29,R 53.5 PR4S500.3 0.0 26495 ,6 3NS5
AP 297,5 150,3 44T ,R  6RS.A GAP20,1 PRP4 4 53.2 289941, 1% 0. 26495.4 in,5
MAY AT .4 240, 7 548,0 en3,.p  45967,1 2R18,0 53,0 2919R9,3 102.R 25568 .4 3n,6
JUN 297,58 ?10,2 S16.7 1086,7 4S58A,.6 FLLENS 82,5 261999,9 194,5  26792,9 30,0
JuL 07,4 43R, P 745,5 InTA,3  45393,0 28N173,4 R2.3 292000,0 137.2 26930,1 3.0
AlG LA A7R,.? 11895.4 ARA1.5 45697,1 2R11.2 G746 290952,7 0.0 26930,] 31,0
SFe 297.5 119.4 416,9 ARG, T 45547 .6 ?&nT.4 672.5 291994 .6 95.4 2T02S,5 .t
ocT 07,4 157.1 4h6,5  4]13,¢ 45A37,} ?8009,7 G2.6 292000 ,0 42,9 270AA.4 31,2
NOV ?97.5 228.,? 525.7 193,5 45969 .4 281A,1 S3.0 260493,0 o.n 2706R,4 I.,?
DFC anT. 4 anT,? LR 184 .6  46531.3 2RA2.2 PRA4SEN 4 0.0 27092.4 3.2
TOTAL A619.0 3TV4.7 TR33.T ATOR,? 572.A
4R
JAN AT .4 90,6 3948,0 15A.,1 46775.7 2R3A,Q 57,6 PAK3ILS N 0.0 27092 .4 Nn.,?
FFR PT7.6 16,7 494 .7 174.2 47094,7 2B46,3 S4,3 2R409R] 7 0.0 2709244 31,2
MaR anT.e 311.1 61A,S  427.0  47286,7 2R50.9 R4.5 2RH465 & 0.0 27092.4 n,?
APR 297.5 159.7 4RT,1  A69.5  4TOT3.T PB4S,B 54,7 290777,2 0.0 27092.4 3r,?
May 07,4 53,2 360.5 Q0R,8 46K9],5 2R36,2 57.R ?91993,.56 16641 27258,5 3.4
Juh 297.5 201.6 499,0  1006,6 46284 ,5 PAP6,? 53.3 297000,0 200.6 27459,0 1.6
Jui AT .4 54R 1 8%5,5 1086,6 46176,1 2A21,3 53.7 292000,0 112.0 27671,0 3.4
ale 07,4 732.5  1039.9  ART,1  4K346,9 2827 .5 57,4 292000,0 17,8 27588.8 N.A
SFP ?297.5 261.1 S5R,5  AAD N 46317,] 2826 A 53,4 292000 ,0 AR 276R9.6 1.9
nct 307,4 287.1 GRO,T  41T7,.0  46502,7 2831,5 53,6 292000,0 12.9  27682,4 31.9
NOV 287.5 107.7 3199 ,6 194,88 46710,R 2R836.7 53.8 252000.0 3.? 276R5,7 1.9
nFe T4 176.° 4R4 .1 165.2 47T063,7 2R45.5 4,2 290663.6 0.0 27709.7 31.9
TRTAL 3619.0  3135.9 6754,9 6A4).7 503,72
49
JBN 307.4 186 .2 491 ,6 156.0 47393,3 2R53,5 54.6 2092A7.,1 0.0 27709.7 3.9
FFR 277.6 207.3 4R&,9  1T5.0 47709.2 2860 ,R 55,0 2R799A,6 0.0  277n9.7 1.9
MAR 307.4 225.3 532.7 427,72 4TR14,7 2063,3 55,1 72A9505,9 0.0 27709,7 .9
APR 297.5 2506 548 ,0 AEQ N 4TT27 A 2861,2 s5.0 P919RT 0 3,8 27743,5 32,0
MAY 3074 175.3 4R2,7  912.7 4745A,7 2854.9 56.7 291999,9 16141 27904.6 EEN
JUN 297,5 160,1 437.5 1103.7 47009.9 2844 ,2 Sk .2 297000,0 217,64 28122.1 7.4
JUL T e P4l SAl.4 1091.1 46681,0 ?835,9 53,8 202000,0 180,7 2B302,8 2.6
AUG 307.4 371.6 678,86  RRQ.T 46RTT .6 2A33.93 5.7 297000,0 107,2  28410,0 3.7
SFP 297.% 254,71 562,2 &T0,6 46541 ,9 2R32,4 K2,6 292000,0 AZ,7 2B492,6 32,8
ncr 07,4 75,8 583,1 17,8 46721.9 2R37.0 53.8 ?292000.0 14,7  28507,3 32,8
NOV 2975 118,9 A1AL6 195,27  46047,1 2R42,5 S4.1 791955, R 0,0 28507.3 37.8
DEC 7,6 1572.,2 459 6 155,5 47271,2 ?2R50,5 S4,5 290906 ,4 0,0 2R531.3 32,9
TATAL 3A19.0  PA3N.0 AP49,0 KAR3,? 797.7
S0
JAN nT,e 302,60 409 A 156,2 &T724,A 2BA1,2 85,0 879627 Gu0 28%31.3 ]
FER 2717.6 186.9 464,5 175.A 4&&N13,5 2867.9 66,3 286076.7 Q.0 2A531.13 32.9
MAR nT.e 284,5 591 ,A 4P9,.0 4A1TA,I 2871.8 55,5 2ATTR2,? 0.0 28531,.3 17,9
APR 297.5 0.0 297,5 671,09 47ARS.4 PREY4 S 88,1 29197R.0 3.6  2R594,9 7.9
MAY 07,4 48,6 55,9 913,31 47500,5 2855.9 54,7 291999,9 192,4  2R7A7,4 33,?
JUN P97.5 0,0 297,5 1103.4 46946,3 2R42.6 S4,1 292000,0 251,88  29039.2 33.5
Ju 307.4 69,8 377.2 1089,5 4K464,5 2830,5 63,5 292099,0 230.4 29269,7 31,7
AUR 3I07.4 461.4 76R A AAB.Y  46479,8 2829.6 53.5 292000,0 A4, R 29354,5 3.8
SFP 267.,5 418,2 715.7 AT0,N 46SIT R 2871.8 $3,6 292000,0 42.3 2Q396,9 32.9
neT INT,.4 P13 578.7 617.6 4665A,8 PR3, 53.8 292000, 0 28,1 29424 ,9 33,9
NOV 297.% 0.0 297.5 195,0 &46TAT,7 R673°.6 53,9 29200040 ?B.4 29453,3 32.9
nEC INT . CEN 399,99  155,2 47056,5 2845 .4 84,2 291772 .4 0.0 P9477.3 6,0
' TOTAL 3619,.0 2085.6 RTINa A ARAS.T [P2.0
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FACADNX VALLFY UNTT ~ STAGF TWO = RADTUM FyaP, POND S CFS
RARTHIM FVAP, RFSFRVOIR OPERATION STHOY

B EEOORe AR NOEE0000RRRRACENOEANEENOaNeRROt0COOa0RINEHORNNDEININOBONLEIDONY soaas
s FND OF FND OF CONTENT & COMCENTRATION MONTH'S TOTAL SALY PRFrIP,
&  RRINF NATIIRAL TOTAL MONTH MONTH A% ® NF QAT IN SALT SALT AS A PFRCFNT
@' INFLOW RUNOFF INFLOW FvarP, COMTENT  SURFACF PERCNT nF &  SNLyTION PRFCIPITATE PRECIP. 0OF PFSFRVNTR
YR, MO, ® (AF} (AF) (AF) [¥-18] (AF) ARF A CAPACTTY L (PPM} {AF) {AF) CAPACTTY

L T T e Ly R Y L LTI T Y Y Y R T P PP R P Y T ey

sotzocenas
& pOND 1

51 sesssnssse
JAN 307.4 407.6 710.0 155.9 47610.6 PRSA .5 4,8 PRT203,9 0.0 29477.3 34,0
FFR 217.6 35,9 613.5 175.9 4AN4R,2 2R6R,7 55,4 PRG1ST 2 0.0 29477.3 As,.n
MAR 07,4 43,4 350,48 430,4 4T96R,A 2866,9 55.3 PARZ24A LA 0.0 259477.13 34,0
APR 297.5 186,464 4A).A 670, 47R11.3 2R6K,7 55.1 29198n,.5 11,7 295n9,0 14,0
MAY 3INT.4 133.A 41,7 913.2 47510,7 ?856,1 Q4,7 201999,.9 171.% 29680.4 36,2
JUN 797.5 55,1 362.5 1103,8 47005,3 2R44 1 54,2 ?92000,0 235,90 29916.3 34,5
Jut 07,4 205,.0 S16.6 1090.R 46627,.6 PA34 .6 83,7 297000,0 196,6 30113,0 34,7
AUIG 207.4 194,73 501.7 RRA.5 46391,7 26828.,7 51,4 297000.0 150,5 30263.5 34.9
SEP 297.5 1030.5 1327.9% 6T1.6 4T04T.6 2R45,1 4,2 ZR5476,0 0.0 3N263.5 % ,9
ocT INT 4 279,98 SR7.1 423,6 47?711.2 2849 1 Rb .4 2R664R .3 8] 30263.5 34,9
NOV 797.5 112.8 410,27 197.6 47423.8 PRG6 .1 84 .6 PARSS3, 0 0.0 30263,5 34,9
NEC 307 .4 243.9 561,13 157,71 47R&1 A 2RA3,9 55.1 2R4305.0 G.0 302R7,5 34,9

TOTAL A619.0 3235,6 ARS4,5 6KATY,Q TR, ?
]2 .
JAN 307.4 27341 SR0,5  158.4 4B263,9 P877.4 55.6 2A1735,3 0.0 30287.5 34,9
FER ?77.6 242.0 519.7 178,11 4RANS .4 PAR1 .8 B6.0 2A0029,2 0.0 302R7.5 34,9
MaR WT.e 427.7 T36,.6  435.5 4A9N4 .4 28AR A S6.3 279221,9 0.0 3N2R7.5 38,9
aAPR 297.5 1602.6 1900,1 68R .5 5N116,.0 2017,2 57.7 26729A8,.6 0.0 302a7,5 34,9
MAY 074 317.7 625, 1 953,7 497774 ?9009,3 57.3 2742722.0 0.0 302R7.5 34,9
JUN ?297.5 38R.9 686,4  1154.0 493n9,a 289R,4 56,8 287875,4 0.0  30287.5 34,9
JUL 07,4 282.9 50,3 11246,3 4R79n,? PRAK P 56.7 291952.6 16.5 30304.0 34,9
auG nT.a 901.3  1208,7  907.4 49091.5 2R91,2 56,6 290990,0 6,0 3N304,0 34,9
SEP ?97.5 259.6 557.06  AAS,6  49N29,5 ?801,A 56,5 291994 R £6,5  30370.4 5.0
ocT 307 .4 ?R1.3 58A8.,7 426,56 49207.1 2RGA, 0 56,7 2872000,0 15.5 303R5,9 35,0
NOV 297.5 156.A8 454,13 199,3  49462,0 2901,9 S7.0 291515,9 0.0 30385,9 35,0
DFC INT.8 185,% 493.3 158, 49R20.5 2910.4 574 290120.5 0.0 30409,9 35,0
ToTAL 419.0 S319,5 A9IA,R  T10RP,? QR4
JAN 307.4 111.% 419,7 159.6 S0NAQ,? 2916.4 ST.7 28A707.6 0,0 30409.9 35.0
FER ?277.6 R6,7 Ih4 .3 17R,7 S0265,8 2920 ,6 57.9 2A995] .4 0.0 30409.9 35,0
MAR AN7.4  1390,4  1697,.7  436,9 S51626,7 2949,2 50,4 277765,9 0.6  30409.9 35,0
APR 297.5% 77.0 360 ,4 $59,9 S1196.2 ?941.7 59,0 2A4178.2 0.0 30409,9 8.0
MaY 307.4 34,4 341.A  94R,2 BN6I&,? 2929.0 5R.3 291956,3 44,5  30454,.4 35,1
JUN ?97.5 n.n 297,85 1131,7 &NOSR,7 ?915,0 57.7 291999,R ?58.8  30713.2 3.4
Jub 307.4 0.0 37,4 1117, 49503,7 2902.9 57,0 2G2000,0 256 .6 30967,8 As,7
AUG 7,4 132.2 439, 909, 49704,0 ?RQ5,9 6.7 292000.0 171.0  31138,A 35,9
SEP ?297.5 Pak,) 541,64 AR5 ,?2  49149,3 2R94 K 56.6 292000,0 8.9 31227.7 34,0
ocT 07 .4 148,46 455,8 426,7 49226.0 PR96,4 56.7 292000,0 48,2 3127%.9 16,0
NOV 287.5 6441 361 .6 189,73  49407.6 2910,.5 56.9 292000,0 13.7 3172R9,6 38,0
OFC 3InT.e 2712.9 550.3 158,7 49r48,1 2611.0 57.4 2R935A, 6 0.0 31313.6 1h,1
TOTAL 2619.0 2557.,1 6176.1  TNS2,1 arq,.7
54
JaN AW07.4 368.3 675,64 159.9 50363 ,R 2922.9 58,0 2R5616.7 0.0 31313.6 IR
FFR 217.6 n.o 277.6 1A0.0 SD46Y.4 2925.1 5A,1 2R7031.6 0.5 31313,6 36,1
MAR 307.4 260.9 S5AR,3  437.4 50582,1 ?628,0 5R,3 2RA2A7 .3 0.0  31313.6 Ae,1
sep ?97,5 75.7 372.6 K848 50340,0 29272.1 59.0 2919A0,7 59.7  31373.3 34,1
MAY 307 .4 321.R 679,1 Q32,7 SN1645,4 291R, 4 57.8 29199¢,9 130.0 31503.4 36,3
JUN 297.5 219,46 516,9 1128.6 6975R,7 2908,9 7.3 292000,0 204,0  31707.4 36,5
JuL Nn7.a 283.6 591.0 1116,1 4Q61A8,1 2900.9 Rh.9 292000.0 1R4,.5 31891.9 EL
AUG A0T.4 1626,0  1931.3  914.7 50434.4 2924.5 5A.1 PA1318,7 0.0 31891.9 36,7
SER ?97,5 30,6 32a,0 TIP1,R SH0K0,9 2916.0 57.7 289259,0 0.0 31R%1.9 IR.T
ocT 307,4 163,4 470,8 431.6 59100,1 2916.9 S7.7 291810,1 0,0 31R91.9 6.7
NOV 297.5 al.6 379,.n 2n0.7 50284,7 2921.1 57.9 291999.0 6.3 31898,2 36,7
DEC 07.4 127.6 435,0  159,7 505B4,0 2927,R 5A,3 291331.4 0.0 31927.2 36,8
TOTAL 3A19.0  3RS6,3  TI78.3  7N4R,) SA4,7
55
JAN 307.4 121.1 478,5 140,31 &0RS?2,?2 2933.9 58,6 290774 ,0 0.0 31927.2 36,8
FER 277.6 196.9 4T4,6  179,5 S1147,2 2940,6 58,9 289603,6 0.0  31922,2 36,8
MAR 307 .4 2es.2 531,5 438,1 512&0,6 2942,7 59,0 291314.1 0.n 31022.2 3h.8
APR 297.5 479,9 T77.6  ARK,3 S1346,A 2945.,2 59,2 291996 .4 18.1  31940,3 36,8
MAY 307 .6 49,8 357.7 939.0 5N966,.4 2976,5 SR,7 292000,0 158,5 32138,.,8 37.0
JUN 297.5 315.A8 613,72 1136,0 £50625,8 297R.A SR.3 292000.0 182.2 32321,0 37.2
JUL 107,46 A9,0 396.3 1122.9 SN133,2 2917.6 57.8 292000,0 234,1 32555.0 37,%
auG 307.4 160.1 467 .5 914.6 49851.5 2911.1 57 .4 292000,.0 165.3 32720.4 7.7
SFP 267.5 20,4 N7.R 6BR.1  49625,.9 2905.R 57.2 292000.0 164.7 32A65,0 37,9
ocT I07.4 125.4 432,7 428,31 496R4.5 P9nT 2> 57.2 292000,0 54,3 32919,3 7.9
NOV 297.5 ano.8 S9A,3  P00.7 S0087.6 2916,5 57.7 2893A3,13 0.0 32919.3 7.9
oFC 307 .4 223.9 531.,2 160.) S0477.7 2925.4 58,2 2A7358,8 0.0  32943.3 39,0
TOTAL 3619.0 2307.3 8926,7 T7053.5 a97.1
Sk
JAN 307.4 76.7 JR4& 0 161.0 &0700.8 2930.5 58,4 2AT446.7 0.0 32943.3 38,0
FER 277.6 93.9 371.%6 180.1 S0892.2 2934,8 58,6 287660,8 0.0 32943,3 38,0
MAR 307.6 100,9 40R,3 438,72 50862,3 2934,1 5R.6 291205,0 0,0 32943,3 im,0
APPR 297,5% 347,3 644,7 6B4,1 SORTP,2 2934.3 SR.6 291995,9 49,7 32992,5 38,0
MAY 7.4 53.1 360,5 935,46 5S0493,A 2925,.,8 58,2 292000.0 196.° 33189.3 38,2
JUN 297.5 TR.6 376.1 1130,9 49978, 29146441 57.6 292000.0 239,? 3342A.5 3RS
JuL 307.6 356.6 664,0 1118.4 49RA1,0 29n7,3 57,2 292000,0 167,1 33595,7 38,7
aAUG anT.a T49,6 1057.0 913.5 49RS4 .6 2911,7 57.4 292000,0 20,1 33615,7 3R,7
5P 297.5 140,.7 438,2 ARA .S  49719,4 29080 57.3 292000.,0 115,11 33730.9 mn,9
ocT 307.4 399,.2 706.6 429,1 49996,9 2914,5 57.6 291t98.8 0.0 33730.9 38,9
NOV 297.5 Bl.4 378.9  20n0.R S0175,0 291R.6 57.8 291809,1 0.0 33730.9 38,9
DEC 307.4 204,7 512.1 156,77 S50551.4 2027.1 5R,.2 289925,3 0.0 33754.9 38,9
TotaL 3A19,0 PAB2.9  A301,9 7039, 7AT.6
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PARADOX VBLLFY UNTT ~ STAGE TWQ = RADTUM FVAP, BOND S CFS
RADTUM FVAP. RESFRVOIR OPERATTON STUDY

P LT T T YT Ty RNy R Py Py P P LT T Ry Y Ty oy Ty Y Yy Y Yy Y Iy TY) saaEan
bt END OF END DF CONTFNT # CONCENTRATION MONTHIS TOTAL SALT PRFrIP,
*  ARINF NATURAL TOTAL MONTH MONTH AS * NF SAIT TH SALT SALT AS A PERCFNY
@ INFLOW RUNCFF TNFLOW FVAP,. CONTENT  SURFACF PERCNT OF # SOIUTTON PRFCYPITATE PRFCIP. NF RFSFRVNIR
YR. MO, ®# (&F) (AF) (AF) (AF) (aF) ARFA CAPACTITY * tepM} (AF) (AF} CAPACTTY
CY TR Y ) L ssoBan sdane LYy I TTT Y rHanOY

casasnosse
s PAND 3 @

57 sBaBOGBBO DO
JAN 307.6 88,6 396.0 160.5 %0786,9 2932,6 58,5 2R9R802,7 0,0 33754.9 IR0
FER 277.6 61,5 339,1  179.6 50946.5 2936.0 sA,7 260457.7 0.0 33754.5 n,9
MAR 307.4 330,0 637 .4 437.1 S1146.8 2940 ,6 58,9 260831 .1 0.0 33754.9 IR0
APR 297.5 446,0 741,64 686,272 S1221.9 2942,3 50,0 201993,9 19,9 33T74,.A 38,9
MAY T4 394.3 701,7 939,4 51098.1 2939.5 58,9 292000.,0 113.R  3388R.& 39.0
JUN 297.5 10,3 307.7 113S.8 50527.2 2976,5 SR,2 292000.0 257.2 34145,.9 9.1
JUL 307.4 241,89 549.1 1122.8 50150.0 2918.0 57.8 292000.0 196,5  34342,3 39,4
AUG 307.4 582.,2 889,6 916.2 50]185,3 291A,8 57.8 292000.0 61.9  34404,2 39,6
SEP 297,5 158.2 455,6  690,4 S0061.9 ?916,0 57.7 292000,0 111.3  34515.6 9.8
ocT 307.4 305,.6 612.9  430,2 5025%5,1 2920.4 S7.9 282000.0 10.4  34526,0 308.R
NOV 297.5 23R8.6 536,1 201.1 50%590,1 292R,0 sA,3 PO01A3,5 0.0 38526.0 39,R
OFC 307.4 87,7 355.1  160.5 S0R0R,7 2912,9 58,5 290672 ,R 0.0 34550,0 39,8
TOTAL 3619.0 2902, 6521.,B 7059.6 771,.1
58
JAN aAn7T.é 45,6 356.9  160.6 51005.0 2937.4 SR.8 291125.1 0.0  34550.0 39,8
FER 277.6 119.9 397,5  179.6 51222.9 2942.3 59,0 290919.6 0.0  34550,0 39.R
MAR 307.4 140,6 44R.0  437.4 51268,.5 2943,3 59,1 291994 .4 35.0  34584,9 39,R
APR 297.5 147.8 445,2  6B4.9 51141,3 2040, SA,0 292000,6 112,5  36697,5 an.0
MaY 307.4 167.7 455,0  ©37.9 S0R32,5 2933,5 58,6 292000.0 174,  34871.6 4.2
JUN 297.5 485,3 782.7 1135,6 50620,0 2928,6 58,3 292000.0 140,46  35012.0 an,3
JuL 307,46 499,46 806,8 1124,7 50435,7 2924,.5 58,1 292000.0 133,5 35145,5 4n,S
AUG 107.4 957,3  1264,7 919,46 SOTRD.R 2932,3 SA,5 2900RR 4 0.0  35145,5 405
SEP 297.5 252.1 549,5  495,7 50694,7 2930.3 5A.4 291990, 60.6  35205,6 4n,6
ocT anT.e 507.6 815,n 432,66 S1077,0 293%,0 56,8 289531 ,2 0.0 35205.6 40,6
NOV 297.5 148.8 446,.2  203.0 51320,3 2944.5 59,1 289175,1 0.0 35205,.6 40,6
DEC 307.4 260,.4 567.8 161.7 51750,3 2956,.2 59.6 286507 ,4 n.n  35229.6 40.6
TOTAL 36)9,0  371A.4  7335,4  TNT73.3 655,6
59
JAN 307.4 139.3 446,7 162, 52034, 2960.4 59.9 2R5725,4 0.0 35229.6 40,6
FFR 277.6 473,3 750,9  192,6 52602,5 2973.5 60.6 280655.5 0.0 35229.6 4n,6
MAR 207.4 324,1 631.4  448,7 52785,? 2977.6 60,R 2A1383.5 0.0 35279,6 40,6
APR 267.5 276,7 574,1  703.6 52655.7 2974,7 60,7 2R6307.3 0.0 35229.6 4n.6
MAY 307.4 41,7 349,1 956,08 52155.6 2963,4 60,1 291970,4 106.%  35336,5 46,7
JUN 297.5 370.3 667.7 1146,6 S1848,1 2956 .4 59,7 291999,.8 171.4  35507.8 an.e
JUL 207.4 96,7 404.1 1133,6 51353.3 2945,2 59,2 292000.0 234.8  35742,6 41,2
AUG 307.4 281,3 58R,6  923.7 51156,1 2040,R 58,9 252000,0 197,A  35880.4 41,3
SEP ?297.% 269.5 566.9 695.9 S11127.4 2939.8 SR.9 292000.0 AS5,3 35965.7 47,4
ocY 307.4 109.6 417.0 433.3 51155.5 29408 5R.9 202000,0 59,4 36025,.1 41,5
NOV 297.5 121.6 419,1 202,84 51372.5 2945,7 59,2 292000,0 3 36025,3 41,5
DEC 367.4 231,6 539,60 161,1 51774,3 2954,8 59,6 2R9580,0 0.0 36049,3 41,5
TOTAL 3619,0 2735.6  6354,6 7150.4 795.8
60
JAN 3I07.4 393.0 700,4  162.3 52312.4 2966.9 60.3 2R4B47 .4 0.0  36049.3 41,5
FER 2717.6 122.6 400,2 183,00 52529,6 2971,8 60,5 2R6730,6 0.0  36049.3 41.5
MAR 307.4 169,.8 477.1  445,7 52561.1 2972.6 40,6 2876R1.0 0.0 36049,3 41,5
APR 297.5 170.1 467.5 696,0  <2372,1 296A,3 £0.3 291977,.6 39,5 3608R,8 41.6
MaY 307.4 245.0 552.3  947.1 52179.R 2967.8 6041 291999,9 152,5 162413 41.8
JUN 297.5 645,2 842.6 1147,.2 51953,7 2958,8 59,9 292000,0 128,  36369.7 41,9
JUL 07,4 299,2 606,5 1135.4 G1610.3 2951,4 59.5 292000.0 185 .4 36555,2 42,1
AUG 307.4 141,2 A4B,6  925.0 51306.4 2944,2 59.1 292000.4 172,65  36727.7 42,3
SEP 297.5 56,9 352.4  696,1 S1)00,.8 2939.5 68,9 292000,0 138.1  36965.8 42,5
ocT 307.4 285.8 593,2  433,6 51276,6 2943.5 59,1 292000.9 16,1  36881,9 42,5
NOV 297.5 60.0 357.4  202.5 51447,0 2947.4 59,3 2920000 15,5  36897.4 42,5
DEC 307.4 133.9 44).3  161,2 51751.} 2954,2 59.6 ?91076.9 0.h  36921.4 47.5
TOTAL IR19,0  P620.T  6P39,7  T135.0 A4R,
61
JAN 307,4 246,80 554,1  161.8 S52143.4 2963.1 a0.1 2RR360,9 0.0  36921.4 47,5
FER ?77.6 263.9 541.,5 182,0 52%02,9 2971.2 60,5 2A5937.9 0.0  36021.4 42,5
MAR 307.4 188,5 495.9  444.9 52554,0 2072.4 60,5 2RA742,5 0.0 36921.4 42,5
APR 297.5 102.4 399.8 694,7 S2334,9 ?967.4 60,3 291983,1 75.9 36997,3 42,6
MAY 307.4 79.7 387.1 946,27 &1968,7 2954,2 59,9 291999.4 192,9  37190.2 42.A
JUN 297.5 58,8 356,2 1143,7 51428,.5 2946,9 59,2 292000 .0 267,2  37437.4 41,1
JuL 307.4 328,2 635.5 1130.8 51110,3 2939,7 58,9 252000,0 177.2 3T614.6 43,3
AUG 307.4 61,5 370.8  921,2 50750,7 ?931,.6 5R.S 292000 ,0 190.7  37805.4 47,6
SEP 297.5 221.9 519,4  693,6 50672,9 2929,8 SB.6 292000.0 96,4  137901.R 43,7
ocT 307.4 18,8 326,1  431,7 50648,7 2929,3 SR.3 292000,0 8),3  37983,1 43,8
NOV 297.5 41,0 338.,4  201.5 S0A05.5 2932,R 58,5 2020000 19,9  38003,60 47,8
DECr A0T .4 121.3 42R,6 160.4 51097.8 2939,5 SR.9 291177.8 0.0 38027.0 43,8
TOTAL 2619,0  1734,7 S353,7 7112.6 1081.6
62
JAN 307.4 155,8 463,72 160.9 51400.0 2946.3 59,2 2R97%9.n 0,0  3R2027.0 43,8
FER 277.6 96,1 373,8  188.5 51593.3 2950.7 59.4 289975.9 n.h 38027.0 43.R
MAR 307.4 5.2 312.5 439.n 5152642 2949,1 59.6 291949,5 59.4  3R0A6,4 47,9
APR 297.5 228.9 526,33  6£86,5 51459, 2947.6 59,3 201999,9 - 93,0  38179,4 44,0
May 307.4 146,6 451,9  940,2 51146,2 2940,5 58,9 202000,0 175.5  3R354,.8 44,2
JUN 297.5 42.9 340,64 1136,4 50599,5 2928,2 58.3 292000,0 249,4  3B604,7 44,5
JuL 307.4 102.7 410,0 1122, 50117,5 2917.3 57,7 292000,0 230.7  38834,8 44,7
AUG 307.4 437.0 744,31 915,5 S0043.8 2915.6 57.7 292000.0 97,5  38932,3 44,5
SEP 297.5 52.7 350.1  6B9,3 49R41,.6 2910.8 57.4 267000.0 137,06 39066,3 45,0
ocT 307.4 1R6.7 496,) 429,72 40945,9 2913.3 57.5 292000.0 39,4  39108,.7 46,1
NOV 297.5 232,7 530,2 200.5 50275,6 2920,9 57.9 2R9506,0 0.0 39108.7 45,1
DEC 307.4 243,9 551,3  160,3 50690,5 2930,2 58,4 2R6006,3 0.0 39132,7 45,1
TOTAL  3619,0  1929,2 554A.,2 7061.) 10R) .7 Sheet 12 of 18
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PARANOX VALLFY (INTT - STAGF TWN - RARTUM EVAP, POND 5 CFs

RANTUM FVAP, RESFRVAIR NPEPATION STUNY

s BELY con L2 2 (22 (22222222 ) GODIDOROERINGE (21 ]
° END OF END OF CONTFNT & COMCFNTRATION  MONTHMWS TOTAL SALT PRECIP.
®*  BRINE NATURAL.  TOTAL MONTH MONTH AS * OF SAIT N saLY SALT AS A& PERCENT
® INFLOW  RUNOFF  INFLOW FVAP.  CONTENT SURFACF  PERCNT OF * SOLUTTON PRECIPITATE PRECIP. 0F RESERVOTR
YR. MO. ®  (AF) 1AF) (AF) (AF) 1AF) ARFA CAPACTTY & tPPMY (AFY tAF) CAPACTTY
2] sasood vcasons FHSDESODDBERIDOIDOY socond
AEsdEERERE
® POND 3
63 tosscesens
JAN 307.4 290.1 597,5 161.7 51126,3 2680, 59.9 281815,5 0,0 39132.7 45,]
FFR 277.6 222.2 499,88  182,7 51443,9 2947,3 59,3 279742.8 0.0 39132,7 45,1
MAR 307.4 266.3 573.6  445.3 51572.3 2950.2 59,4 2R81827.8 0.0 39132.7 45,1
APR 297.5 328.1 625.5 696,99 51501,0 2948 .6 59,3 287631.7 0.0  39132,7 45,1
MAY 207.4 196,5 S03,9 946.4 51169.4 2941,1 SR.9 201977,3 110.9  39243.6 45,2
JUN 297.5 20,6 318.1 1136,5 ~50605.8 2928.3 SR.3 201999,9 254,9  39498,5 45,5
Jut 307.4 200,7 508.1 1123,3 50197.3 2919.1 S57.8 292000,0 206,7  39705.2 45.7
AUG 307.4 328.6 636,0 915,7 S50041,.8 2915.5 57.6 292000.0 124,2 39629,3 45,9
SEP 297.5 318,5 615,9  690.0 50039,5 2915.5 57.6 292000.0 71.8  39901,1 48,0
ocr 07,4 0.0 307.4  429.6 S0002.7 2914 ,6 57,6 292000,0 AS.4  39986,6 46,1
NOV 297.5 211.6 509.0  ?00.6 SNH311,1 29021.7 SB,0 289815,3 0.0 39986,6 48,1
DEC 307.4 124.2 431.5 160.? 50606.4 297R,3 58.3 ?RB7R4.2 0.0 40010,6 46,1
TOTAL 619,00 P507.4  A1P6,4 TORA.D R§3,9
64
JAN 307.4 102.3 409,7 160,A S0RS5,.3 2934,0 58.6 28R311,4 0.0 40010.6 46,
FER ?77.6 140.2 417.%  180.1 5t093,0 2939.3 58,9 0.0  40010,6 461
MAR 307.4 114.8 422.1 43R,9 510A7.8 2939,2 58,9 11.6 ~ 40022,2 46,1
APR 297.5 255,2 5562.7  584.2 S1042.1 293R,2 5R.8 85,9  40108,.1 4R,2
MAY 307.4 16a,1 475,5 937,31 50749.3 2631.6 SB.S 292000,0 168,9  40277,0 46,4
JUN 297.5 B5.6 383,1 1133,1 S0237.3 2920.0 57.9 292000.0 238.1  4051S.1 46,7
JUL 307.4 392.0 699,3  1120,9 49974,A 2914,0 57.6 292000.0 159,0  40674,1 46,9
AUG 07,4 432.3 739.6  914,4 49R98.3 2912.2 57.5 292000,0 G8.46  40TT2,5 47,0
SEP 297.5 0.0 297.5  688,3 49657.2 2906.5 57,2 292000.0 149,7  40922,2 a7.1,
ocT 307.4 4804 7A7,7  429,1 50015,9 2914,9 ST7.6 2BR33A,2 0.0  40922.2 47,1
NOV 297.5 316,0 613,5 201,8 50427.6 ?924,3 SR, 1 ?R3390,3 0.0 40922,2 47,1
0EC 307.4 71.5 378,8 161.8 5066R.6 2929.7 SR .4 283792,3 0,0  40946,2 47,2
TOTAL 3619,.0  P55R.4  61T7.4 7050, 911,7
65
JaN anT.é 47,8 355.2 162.0 S0R61,7 2934,1 58,6 2R4TR2.0 0.0 40946,2 £7.2
FEB 277.6 18,8 296.4  180.9 50977,2 29136,7 58,7 287038,8 0.0  40946,2 47,2
MAR 307 .4 191,9 499,3  439,0 51037,5 2938,1 58,8 201146,.9 0.6 40946,2 47,2
APR 297.5 287,9 SR5.4  KB4,.9 S1007,.5 2937,4 SA LR 201995.6 69.6  41015,8 47,3
MaY 307.4 179,7 487,1  937.0 SNT23,6 2931,.0 58,4 292000 ,0 166,0  41181,.8 4T.4
JUN 297,5 125.0 422.4 11331 50241,3 2920,1 57.9 292000,0 27B,&  41410.2 47,7
JuL 307.4 388,1 695,64 1120.9 49975,8 2914,0 57.6 262000.0 160,60  41570.2 47,9
AUG 307.4 149,6 457,60  ©13,4 49687,1 29n7,7 57.2 2920n00,.0 16T.4  41737.8 8.1
SFP ?97.5 967.3 1264,7 689.9 50262.0 2620.5 657.9 281520,5 0,0 41737.8 48,1
ocr 307.4 250,9 S558,2  437,1 50383,0 2923,3 5R.0 284690,2 0.0 41737.8 48}
NOV 297.5 215.7 513,1 203,31 50662.9 2930.3 SR.4 2B236K6,7 0,0 41737.8 49,1
oFC 207.4 64,8 372,2 162.4 509?6,7 2935.6 sa.7 283007,3 0,0 41761.8 48,1
TOTAL 3619.0 2887.5 &506,5 7064.0 791.%
66
JAN 307.4 102.6 410.0  162.6 S1174.1 2961,2 53,0 282649,5 0.0  41761.8 48,1
FER 277.6 273.1 650,7 1R2.1 51542,7 2949.5 59.4 278750.2 0.0 41761.8 48,1
MAR 07.4 51.5 358,98  445,A S51455.8 2947,6 50,3 28671R.5 0.0  41761.8 4R, 1
APR 297.5 203.,7 501.1  691.,2 51315.6 2946 .4 59,1 291972.6 49.9  41811.7 4R, 2
MaY 07,4 205.2 512.6 939,37 61049,? 2938,6 58,8 2919999 10,7  41972.0 AR 4
JUN 297.5 92.7 390,1 1135.8 50540,5 2926,% SR,2 292000,0 237.0  42208.9 4R 6
JUL ADT .4 162.5 469,09 1122.5 50103.7 2917.0 S7.7 292000, 215,09 42424,8 4R.9
AUG 167 .4 180.3 4B7,7  9l4.4 49R3IT.3 2910.,7 57.4 292000,0 160.3  42585,2 49,1
SFe 797.5% 15,3 317.7 6BR,0 49607,5 29n05,4 57,1 292000,0 145,9 42731.1 49,2
ocT 307.4 22.0 329.4 42B,1 49SRA,R 2904.9 57,1 292000.0 79,6  42810.7 49,3
NOV 291.5 162.5 459,9 199.9 49R4R,R 2911.0 57.4 290509.4 0.0 42810.7 49,3
oEC 307.4 LIS 395,55 159,5 S010A,R 2917.1 57,7 2901R6,7 0.0  42834,7 49,3
ToTaL 3619.0 1659,5 S17R.S  7069.2 1048.9
67
JAN 307.4 2729.5 536.9 160.0 50485,7 2925.6 SR, 2 285316.0 0.0 42834,7 49,3
FER 277.6 9R,.8 376.5  1R0,3 50AAL.A 2930.0 5844 285713.9 0.0 42834,7 49,3
MAP 307.4 90,5 397.9  438.7 S0657.9 2979,5 58.4 291967.3 16,8 42851,5 45,4
APR 297.5 140,3 437,7  681.7 50527.5 2926.6 S5R.2 291999 ,R 113.,6 42965,1 49,5
MAY 307.4 95.7 403.1 933,31 S01R3,0 291R,R 57.8 262000.0 185.8  43150,9 49,7
JUN 297.5 52,9 350.7 1128.0 49650,2 29n6,4 57,2 297000.0 244,R  43395,7 50,0
JuL 307.4 179.9 487.2 1114.6 49232,5 2896,5 56,7 292000,0 209,7  43605,4 50,2
AUG 07,4 239.1 S46.5 90R.2 49015,h 2891,4 56,5 292000,0 144.3  43749,7 5n,4
SEP 297.5 18.5 16,0 6835 48791,5 2BRA,? 56,2 292000.0 144.0  63893,7 Sn.6
ocY 307.4 119.5 426,8  425,5 4AR4T,.9 28R7,5 56,3 292000.0 55.0  43948,7 50,6
NOV 297.5 116.0 413.5 198,77 49063.% 2897 6 56.5 292000,0 A 43949,5 Sn.6
DEC 307.4 144,9 452,72 158,27 49381,5 2900.0 56,9 288823.4 0,0 43973,5 0,7
TOTAL 3619.0 1525.6  5144.6 7010.7 1114,R
68
JAN 07,4 346.5 551.9  159,5 49873.9 2911.6 57.5 277715.7 0,0  #3973,5 0,7
FER ?277.6 96,6 374,2 181,84 50066.8 2916.1 57.7 278605.4 0.0  43973.5 50.7
AR 307.4 204,7 512,1 441,22 50137.7 2617,7 57.8 2R5051,0 0.0  43973,5 sn,7
APR 297,5 231,8 529,37  6R5,0 50031.0 2915,3 57.6 291963.9 49,9  44023.4 50,7
MAY 307 .4 716.2  1021,5 931.9 5&015%,9 2918.1 S57.8 291999,.8 33,3 44056,7 50,8
JUN 297,5 95.4 392,8 1127,9 69653,? 2606,4 57,2 292000,0 234.4  44291,1 5140
JuL 307.4 927,64  1234,7 1118.1 49796.6 2909 R 57.4 292000,0 26,7 44317.8 51,1
AUG 307.4 721.1 1028.5  914,2 49938,1 2913.1 57.5 292006,0 27.2  #43e5.0 51.1
SEP 297.5 n.n 207.5 688,56 49605.8 29074 57.3 292000,0 149, 8 44494,8 51,3
oct 307.4 1588.1 1895,5  431.1 51161.2 2940,9 SAR.9 2644595,8 0.0  44494.8 St.3
NOV 297.5 377.9 675,64 216,72 51620.4 2951.3 59,5 238855.8 0.0 44494,8 51.3
DEC 307.4 87.6 394,9  173,5 51R65,.9 2956.8 59,8 240632.6 0.0 44518.8 51,3
TOTAL 3A19,0 S389,3  GO0NA,1  T7069.2 571.7 Sheet 13 of 18
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PARANDX VALLFY UNIT = STAGF TWO = PANTIM FvaP, POND S CFS
- RADIUM FVAP, RESFRVOIR OPERATION STUDY

o o L4 LS oo "0 on
hd £MND OF END OF CONYENT ® CONCFNTRATION MANTH®S TOTAL SALT PRFCTIP,
¢  BRINE NaTURAL  TOTaAL MONTH MONTH as & OF SALT N <aLT <ALT AS & PFRCFNT
®  INFLOW RUNOFF INFLOW EVap, CONTENT  SURFACF PERCNT OF @ SOLUTION PRECIPITATE PRECIP. ¥ RESFRVNIR

YR, MO, # (AF) {AF) 1AF) 1AF) (AF) ARFA CAPACTTY = tPeM) (AF) (AF) CAPACTTY
sGoun con 23] o ctnspoacrae o6 o8
#anesoosnes
69
JAN 307,.4 194,8 502.2 173.5 52194.6 60,1 239349,5 0.0 464518,8 51,3
FER 277.6 195,3 472.9 194,6 52472,9 60.5 238764,9 0.0 4451R,8 51.3
MAR 307.4 185.0 462,3  4T4,2 S52491.1 60,5 285693,7 0.0 4451A8.8 51,3
APR 297.5 95,4 392.9 736.5 S2147.5 60.1 262622.3 0.n 44518.8 51,3
May 307.4 58.9 366,13 a8a,0 51529,8 59.4 290425,0 [ ] 44518,8 51.3
JUN 297.5 $5.2 352.7 1142,1 50977,2 5R,7 291991,8 236.9  44755,7 S1.6
JuL 307.4 B7.5 394,9 1126.0 S04R1,3 5R,2 292000,0 ?235.7 44990.8 51.8
ANG 307 .4 335,0 A42,3 917.7 50329.0 SR.0 292000,0 123.1 45113,9 572.0
SFP 297,5 317.3 614 .8 69)1,6 5n324.6 5R.0 292000,0 72.5 451686,4 52,1
ocT 207.4 224,.6 531.9 430.9 50456.2 SA,1 2970nn,0 30.5 45216.9 52.1
NOV 797.,5 183.9 481,3 201.3 50736,7 GA,4 289193.7 0.0 45216.9 52.1
0EC 307.4 68.3 375.6  160.9 50975.0 2936.7 &R, 7 ?R9750,1 0.0 45240.9 S2.1
TOTAL 3419.0 2001.?2 SA?0.1  77233.7 ~98,.1
70
JAN 307.4 37.5 345,0 161,06 51158.9 2940.8 SA.9 291553.6 0.0 45240,9 52,1
FER 277.6 208,2 485,8 179,8 51464,9 2947 .8 59.3 2R7459,6 0.0 45240,9 57,1
MAR 07,4 53,2 3650,6 440,72 51477.4 2947.0 59,3 291976.4 47.) 45288.0 52,2
APR 297.5 178,6 ATE,0 685,9 S1327,8 2944 ,7 59,1 291999.9 105.?7 451393,2 52.3
MaY 307.4 43,0 350.3 93R,.9 50939,.4 2935.9 58,7 292000.0 200.1 45593.3 57.5
JUN 297.5 56,6 3564.1 1134,7 50404,3 29723,.8 SR, 1 292000.0 245,6 450838,9 52.8
Jut 307.4 254,1 561,5 1121,7 S0037.3 2¥5.4 57.6 292000,0 193.2 46032.0 53.0
AUG an7.4 383.2 690.6 Q14,7 49923,6 2912.8 57,5 292000.0 110.5 46142.5 53,2
SEP 297.5 263,4 560,88 6R%,7 498R0,4 2911.8 57.5 292000.0 85,2 46227.7 53,3
ocy 307.4 449,7 757.0 %29,8 S0207.6 2919.3 57.68 285593.7 0.0 46227,7 53,3
NOV 297.5 34,0 331.4 202,6 50336,.4 2922.2 SB.0 291209.6 0.0 46227.7 53.3
DEC 307.4 201.4 SO0R,8 160,0 S0709,2 2930,7 SR.4 284337,0 0.0 46251,7 53,3
TOTAL 619,00 P163.0  S782.0  7658,.4 9R6,7
JAN 307,.4 97.3 404,56 162.0 50951.9 29136,2 58,7 2A3798,2 0.0 46251,7 53,3
FER 277.6 307.5 585.2 181.5 51356.5 2945,.3 59,2 274556.5 0.0 46251.7 53.3
MAR 207.4 256.9 564,.3 448.2 S1471,7 2947,9 59,3 280221.4 0.0 46251.7 53.3
APR ?97.5 154.9 452,3 697.4 S12R0,0 2943,6 59,1 291938,8 53,5 46305.2 53,73
MAY 307.4 94.5 401.9 938.7 50930,.7 2935,7 SR.T 291999,7 197.4  46492.5 53.6
JUN 297.5 137.2 434,7 1134,9 S0456,2 2924.9 5R.1 292000,0 225.8 46718,3 1.8
Jup 307.4 153.8 461.2 1121.,8 5K0013,.S 2914,.9 57.6 292000,0 217.8 46936,2 58,1
AUG 307.4 122.5 429.9 Q13,5 49704,7 2907.6 57.3 292000,0 174,13 47110,5 54,3
SFP 297.5 261,3 558,7 6BA,0 49660,3 29Nk, 6 57.2 292000,0 B5,.4 47195,9 R4,4
ocT 307.4 291.8 599.1 42,8 49Rs44,] 2910,9 57.4 292000.0 13.5 47209.3 54,4
NOV 297.5 122.0 419.5 200.3 50063.3 2916.1} 57.7 2918R5,7 0.0 47209.3 S4.4
DEC 207.4 186.A 494 .2 ¥59.5 &0422,0 292&,2 58.1 2R33n7,3 0.0 47233.3 S4,.4
TOTAL 3619.0 2186.6 5805.56 71074.5 : 957,7
72
JAN 307.4 115.8 423,2 161.,9 506A3.3 2930,1 SR, 4 281333.9 0.0 47233.3 54,4
FER 277.6 163.9 441.5 181.7 50943,) 2936,0 SA.7T 27R246,.1 0.0 47233.3 54.4
MAR n7.s 428,7 736.0  444.8 S1234.4 2942,5 59,0 275075.4 0.0 47233.3 54,4
APR 297.5 145.9 483,13 701.1 S1027.3 2937.9 SR.8 291912.0 50,6  47284,0 54.5
MAY 307.4 179.9 487,3 937.1 S0743,4 2931.4 SB.,5 291999,5 166.0 4T450,0 54,7
JUN 297,5 0.2 367.7 1133.46 50219,9 2919,6 57,9 292000.0 241.A 47691 ,8 54,9
JuL 307.4 162,.1 469,5 1119,7 497R4.9 2909,5 57.4 292000,0 215.3 47907 ,1 65,2
AUG 307.4 439.9 T47.3 Q13.0 49715,3 2907,9 57,3 292000,0 96.1 4R003.2 55.3
SEP 797.5 748.9 1046.4 689.4 50072,.7 2916.3 57.7 275120.3 0.0 48003.2 55.3
ocr 307.4 299,6 607,0 440,5 50238.9 2920,0 57.9 282992,.6 0.0 48003,2 55,3
NOV 297.5 146.3 443,7 203.5 50479.0 2925.5 58.2 281604 .5 0.0 48003.2 6.3
DEC 307 .4 185.6 493,0 162.3 50833,7 2933.5 SR.6 273342.5 0.0 48027.2 55.3
TOTAL 3619,.0 3086.9 ATN5.9  TOARA.LN 769.9
73
JAN 307.4 90.5 397.9  164,6 51067,0- 2938.8 5A.8 274107,2 0.0  48027.2 56,3
FER 277.6 347.2 624 .8 1R4,2 651507.6 2948.7 59,3 258596 ,1 (] 48027,2 55.3
MAR 307.4 B9.3 396.,7 458.0 51446.2 2947,3 59.3 279743,2 0.0 48027,2 55,3
APR 297.5 8z.6 380.1 697,5 61219,3 2942,2 59,0 291936.3 90,5 48117.7 SS.4
MAY 307.4 147,.8 455,2 938.4 K~0%910.3 2935.2 SR.T 291999,7 174,.2 4B291.9 55.6
JUN 297.5 92.6 3%0.0 1134,6 50402.4 2923,7 58.1 292000,.0 236.7 48528,6 55,9
JuL 307.4 140.1 447 .5 1171,2 49949.7 2913.4 57.5 292000,0 2?1.} 48749,.7 56,2
AUG 307.4 86.7 394.1 912.9 49613,9 29n5.,5 S7.2 292000,0 183.0 48932,7 56.4
SEP 297.5 370.2 667,6 687,88 49652.3 2906.4 57.2 292000.0 58,5 48991,2 Sh.a
ocY 307.4 264,5 571,9 428,7 49815,6 2910,? 57.4 292000,0 20.7 49011.4 56,5
NOV 297.5 200.6 498,10 200,3 S0113,.3 2917.2 57.7 273803,4 0.0 49011 ,4 56,5
DEC 307.4 149 .4 4S6,8  1563,6 50430.5 2926.4 58,1 26525R,13 0.0 69035.4 56,5
TOTAL 3619.0 2061,6 5680,5 7091.9 QR4 ,?
T4
JAN 307.4 166,9 474,3 166,60 50738.8 2911,3 58,5 257645,3 0.0 49035.4 56.5
FEB 277.6 148.6 426,2 187.7 56977,2 2936.7 58,7 257275.7 0.0 49035,4 56.5
MAR 307.4 200.7 508,1 457.4 S1027,9 2937.9 58.8 2B0476,4 [)] 49035,4 56,5
APR 297.5 46,3 343,8 694.5 S0794.5 2932.6 58,5 291940,1 117.3 49152,7 Gh.6
May 307.4 17.1 324.5 934,9 SD3R9.6 2023.4 SA.1 291999,7 205.,5  492358,2 54,9
JUN 297.5 114.5 411.9 1130,1 49901.6 2912.3 57.5 2972000,0 230.2 49588 ,4 57.1
JuL 307.4 764.5 1071,9 1119.,5 49921,0 2912.7 57.5 292000.0 67.1 49655,5 57,2
AUG 07,4 841.3 1148,6 915,5 S0154,1 29181 57.8 288010 ,4 0.0 49655,.5 57.?2
SEP 297.5 422.0 T19,.4 694,8 50224,2 2919,7 57.9 291979,3 45,6 49701.0 57.3
ocT 307.4 516,7 8z2s,1 43]1.1 50617,3 292R,.6 58.3 245287 .8 0.0 49701,0 57,3
Nov ?97.5 155.1 452.5 214.9 50854,9 2934,.0 5R.64 250656,.2 0.0 49T701.0 57,3
DEC 7.4 83.7 391.1 169.R 51100,2 29139,% SR.9% 25R146,9 0.0 49725,0 57.3
TOTAL A619.0  34T77.4  TDOR,I TH16,3 665.7
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PARADOX VALLFY UNIT - STAGF TWD - élDTUH EVAP, PNND S CFS
RADTUM FVAP, RESFRVOIR OPERATTON STUNY

FR YT T PP P PP P Y P T T FY 2 2 Py Y ssa
° EMD OF END OF CONTFNT & CONCENTRATTON  MONTHPS TOTAL SALY PRECIP.
2 BRINF NATURAL  TOTAL MONTH MONTH AS * OF ST IN SALT SALY a5 A PERCENT
®  INFLOW RUNOF £ INFLOW FvaP, CONTFNT  SURFACF PFRCNT OF # SOLUTION PRFCIPITATE PRECIP, 0OF RESERVOTR
YR, MO, ¢ (AF) (aF) (aF) (AF) {AF) ARF A CAPACTTY L4 {PPH) (AF) {AF) CAPACTTY
BB BBERVONIORERTADBEBBDEBRAODE neBGBen L2 L 2 *EBNDE
20sssnsres
# POND 3 =
15 dsssecnees
JAN 307.4 73.6 381.0 168.4 S1312.8 7944,3 59,1 264771,0 0.0 49725.0 57.3
FER 277.6 84.1 361.7 186.7 S14RT A 294R,.3 59,3 271602.4 0.0 49725.0 57.3
MAR 307.4 190,R 498,2 450,73 51544,1 2946.5 5%.4 2916894,0 8.6 49733.5 57.3
APR 297.5 218.0 518,5 6B86.5 51468.7 2947.8 59.3 291999.4 95,7 49829, 57,4
MAY 307.4 101.5 408.9 940,1 5S1123.5 2940.0 5R.9 292000.0 186.0 50015.1 57.6
JUN 297.5 B2,5 379,9 1136.4 S0606.7 2928,3 58.3 292000.,0 239,6 50254,.8 57.9
JUL 307.4 365,9 673.3 1025,2 50396,.7 2923.6 SR.1 292000,.0 141.9 50396,7 5R,1
AUG 307.4 383.9 691.3 691.3 50452.1 2924 .8 58.1 292000,0 55.4 S0452,) 5R,1
SFP ?97.5 257.0 554.4 554.4 50505.6 2926,1 SR.2 292000.0 83.6 50505.6 sa,2
ocT 307.4 0.0 nT.s 307,84 S0561,0 2927.3 58,2 292000,0 LY 50561,0 SA,2
NOV 297.5 24t.0 534,.5 201.6 -S0R9T,% 2934.9 58,6 19%778.1 0.0 $0561.0 SR,2
DEC an7.s 259,6 567 .0 181.,5 51307.3 2944 ,7 59,1 190547,0 0,0 50585,.0 SR, 3
TOTAL 3619.0 2258,0 5877.0 6529.9 ) B36,0
76 N .
JAN 307.4 315.5 622.9 184.3 51T46,0 2954.1 59,6 179999,7 0,6 50585.0 58,3
FER 277.6 141.1 41R,7 209,06 51955,7 29%8.9 59,9 196770.2 0.0 50585,.0 5A,1
MAR 307.4 326,7 634,1 498,7 ~2091,0 2951,9 60,0 221646,.9 0.0 505685.0 SA.3
APR 297.5 282.7 s80.2 758,06 S1913,2 2957,.9 59.8 PA9408,5 0.0 S0585.0 SR,
MAY 307.4 231,5 38,8 946.9 516575 2952,1 59,5 291986,5 152.3  S0737.4 SA.5
JUuN 797.5 144.8 442,3 1141,7 S11R4,0 2941.4 59,0 291999.9 225.5 50962,9 SA,T
JuL n7,s 490,9 798,72 1019.7 S1nT72.6 2938,9 58.8 292000,0 106,7 51072.6 |A.8
AUG 307.4 462.0 769,45 769.4 S1128.0 ?940,1 58,9 292000.0 55,4 S1128.0 58,9
SEP ?297.5 607,3 904 .8 697.0 51338,2 2944 ,9 59,1 292000,0 2.5 51130.5 SR,9
ocY 307.4 246.1 553.5 434,3 51483.4 294R,2 59,3 292000.0 26,1 51156,5 S5A,9
NOY 297.5 217.4 514.9 202,9 S179%.4 2955.2 59.7 254648,7 0.0 51156,5 LA |
OFC 307.4 318.4 625,8 170.3 52274,9 2966,1 &n,2 215225.5 0.0 51180,5 56,0
TOTAL 2619.0 3784,5 TADI, S 7031.5 571.%
77
JAN 307 .4 74,2 381.6 179.8 52476,7 2970.6 60,5 2323713.3 0,0 51180.5 59.0
FER 277.6 135.1 412,7 196,7 52692.7 2975,5 60.7 238929.0 0.0 51180.5 - 59,0
MaR 307.4 13,9 32),2 474,6 S2555,2 2972.4 60,5 291724,7 15,9 51196,.4 59,0
APR 297.5 121.6 419.n 6£91.5 S2403,3 2969,0 60.4 291998,6 120.6 S1317.0 59,1
MAY 307.4 119.6 427,0 946,9 520656,7 2961.4 60,0 292000,0 183,2 51500,.3 59,3
JUN 297.5 325.8 623,33 1145,7 &1726.3 2953,7 59,6 292000.0 182,1 51682.4 59,5
Juu 207.4 324.9 632,3% 6T6,3 51748,5 2954,2 59,6 292000.0 66,2 51748.5 59,6
AUG 307.4 275.7 583,1 583,1 €18031.9 2O55,.4 59,7 292000.0 §Se4 51803,9 59,7
SEP 297.5 200,2 497.6 497,6 SI1BST.5 2956,.6 59,7 292000.,0 53.6 51857.5 59.7
ocT 307.4 149.9 457,3 436,22 51928,7 2958,3 59.R 292000.0 50.7 51907.7 50,8
NOV 297.5 227.4 524,R 203,6 S2249.9 2965.5 60,2 213787.4 0.0 51907,7 59,8
DFC 307,4 233.0 540.4 180,72 652634,1 2974,2 &n.s 203590,8 0.0 51931,7 S9,R
TOTAL 3619.0 2201.3 5820.3 6212.3 7271
78
JAN 307.4 S0.2 57.6 182.9 52808,8 2978,2 60,8 237T162,.7 0.0 51931.7 59,8
FER 277.6 Tébu4 354,0 195,¢ 52966.8 2981,7 61.0 257094,2 0.0 51931.7 59,8
MAR 307.4 64,3 371.7  464.3 52917.3 29806 61.0 291818.6 43,1 51974.7 59,9
APR 297.5 102.7 400,1 693,64 52749.7 2976,R 60.8 291999,1 125,7  52100.4 60,0
MAY 307,4 416,7 724,1 950,5 S2634.4 2974,2 60,6 292000.0 111,90 52211.5 60,1
JUN 297.5 291.4 588,R 1011.,8 &2369.1 2968,2 60,3 292000.0 157.6 52369,1 60,3
JUL 307.4 733.4 1040,8 1040, 52424.5 2969,5 60,4 792000.0 55.4 52424.5 66,4
AUG 307 .4 241,0 548,13 S4R,3 S2479,.8 2970,.7 60.5 292000,0 55.4 52479,8 60,5
SEP 297.5 184,7 482,72 482,2 S2533.4 2971.9 60,5 292000.0 S53.6 52533.4 60,5
ocy 307.4 45.0 352.4 352.4 S2SBR.8 2973,2 60.6 292000.0 55.4 52588,.8 &h .6
NOV 297.5 64,) 351 .6 208.6 S2760,7 ?2977.1 60,8 2920n0,0 15.0 52603.8 60,6
- DEC A07.4 232,2 539,6 162.8 53161.,5 29R6,0 61,2 21A554.9 0.0 52627,8 60,6
TOTAL 3619.0 2507,3 A171,3  6290,0 672,
79
JAN 307 .4 11t.3 418.7 1R0.3 53399,9 2991.1 61.5 237327.5 0.0 52627.8 6n.6
FER ?277.6 169,1 446,7 196.,8 53649,.8 2996,.5 61.8 239079%.6 6.0 52627.8 60,6
MAR 307.4 34,9 342,3 47T7.9 53550.9 2994 .4 61,7 291725.0 36,7 52664 .4 60,7
APR 297.5 352.1 649.6  697.2 53568,6 2994 .8 61.7 291998.6 65,3  52729.7 60,7
MAY 307.4 155.6 462,.% 955,3 53252.7 298R.,0 61.3 292000,0 - 17645 52906.2 60,9
JUN 297.5 69.8 367.3 713.8 53045,0 2981.5 61.1 292000,0 138.8 53045,0 8).1
JuL 307.4 409,0 T716.3 716,33 53100,.4 29R4 .7 61,2 292000.0 65,4 53100.4 61,2
AUG 307.4 371.R 679.1 679.1 53155.7 29R5,.9 61.2 292000,0 55.4 53155.7 61.2
SFP 297.% 276 320.1 20,1 53209.2 2987,.1 61,3 292000,0 53.6 53209, 61,3
ocy INT .6 a7.0 394.3 394,3 53264,7 2988,2 61,4 292000.90 65,4 53264,7 6),4
NOV 297.5 123.7 421,2 205,7 53480.8 2962.9 61.6 292000,0 126 53265,.3 61,4
DEC 307.4 189,48 497,2 163,7 53R3A,3 3000,6 62.0 241574 ,0 0.0 53269,3 61,4
TOTAL 3619.0 2096.7 5715.7 5700.4 63745
8n
JAN 307.4 181,23 48R ,6 175,8 S54151,1 3007.3 62.6 233655.8 0.0 53289.3 6l.4
FER 277.6 216.3 493.9 198,9 Sa446,1 3013.6 62.7 228025.4 0.0 53289,3 61,4
MAR 307.4 110.6 41R,0  487,7 54378,2 301241 62,6 291667,5 1.7 53291.0 61,6
APR 297.5 31.7 329.1 700.5 S415:,.7 007.3 62,4 291998.3 144.9 53435.9 61,6
MAY 307.4 200.3 507,6 959.4 53866,4 3001.2 62.1 292000,0 . 166,5 536024 61,8
JUN ?97.5 2564.9 552.4 R16.4 53720,9 299R,0 61.9 292000.0 118,.5 53720.9 61,9
Jur 307.4 315.7 623,1 623,1 53776.3 2999.2 62,0 292000,0 55.4 53776,3 52.0
AUG 307.4 466,2 773,86 773.6 53831.7 3000.4 62.0 292000.0 55.4 53831,7 62,0
SEP 297.5 366.0 653 .4 663.4 538A5,2 3001.6 62.1 79200040 53.6 53865.2 &2.1
ocyY 307.4 447.9 755.3 443.1 S4197,.4 300R,3 62,4 219970.6 0.0 53885.2 62,1
NOV 297.5 126,1 423,.6 278,11 54392,.9 3012.5 62,7 2597A8,1 0.0 53885.2 62,1
DEC 307.4 183,8 491,1 172.2 54735,.8 3019.8 63.1 243090.5 0.0 53909,.2 62,1
. TOTAL 3619,0 2900,7 6519,7 6242,2 596.0
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- PAPANOX VALLEY UNIT = STAGE TWO «~ RANTUM EVAP, PDND 5 CFS
RADTUM FVAP, RESFRVOTR OPERATTON STUDY

aspesBOnON LR L) cRBDABBBPADOS -
® END OF END OF CONTENT  # CANCENTRATTON  MANTHWS TOTAL SaLt PRECIP,
*  BRINF NATURAL  TOTAL MONTH MONTH AS = 0F salT IN SALY SALT AS A PERCFNT
# INFLOW RUNOFF  INFLOW  FVAP,  CONTENT SURFACF  PERCNT OF # SOLUTION PRECIPITATE PRECIP. NF PESERVAIR
YR. MO, &  (AF) (aF) CAF) (AF) (&F) AREA CAPACTTY  # peM) LAF) (AF} . CAPACTYTY
HRHOCBTOIRDAOHAPRCIDPIDOIDOREEDY CHODORERS
cocosseses
® POMD 1 @
[:3} sccansanas
Jan 307.4 103,8 411,1 176,5 G4970,4 3024.9 63,3 251807,1 0,0 53%909,2 62,1
FER 277.6 40,6 318,2 195,22 55093.4 3027.5 63,5 273623,3 0.0 53909,2 62,1
MAR A07.4 498,5 805,9 461.,7 55437.6 3036,9 63.9 257759.6 0.6 53909,2 67,1
APR 297.5 225.7 523.2  740,6. 55276,4 3031.4 63,7 251822.0 56,2 53965,5 62,2
MAY EL Y 8,9 316,2 966,3 54R41.5 3022,1 63,2 291999,1 215.3 54180.8 62,4
JUN 297.5 249,2 546,7 - 1168,9 654425.9 3013,2 67,7 292000.0 2n6.6 54387 .4 62,7
JuL 307,4 1R4.3 491,7 530, S4452,2 3013,7 62,7 2920000 64,9 54452,2 62,7
AUG 307.4 422.2 729.5  729.5 54507.6 3014,9 62.8 292000,0 5.4 54507.6 62.8
SEP 297,5 158R.4  1845,8 T17,2 55636,2 3019,1 64,1 £5133.5 0.0 54507.6 57,8
ocT 307.4 301,7 609,0 592,4 S55652,8 3039.5 64,1 125338.6 0,0 54507,6 62,8
NOV 297.5 Ta.4 371.9  258,3 55766.4 3041.9 64,2 165712,0 0.0  54507.6 62,8
DEC 307.4 177.2 4B4,5  19A,1 56078.8 3048,6 64.6 179193.6 0.0 54531.6 62,8
TOTAL 3619,0  3834,8  T453,8 6733.0 S59R.3
a2
JAN 307.4 63,9 371,3  193.3 56256.9 305244 64,8 199027,R 0,0 54531.6 67,8
FER 277.6 217.6 495,2  211.0 56581,1 3058.3 65,1 2017940 0.0 54531,.6 62,8
MAR 307.4 92,7 400, 511,7 56429,% 3055,9 65,0 24383R,0 0.0 54531,6 62,R
APR 297.5 171,4 46R,8 759,55 S6175,7 3050,7 64,7 291749,.7 AT,0 54568,5 62,9
MAY 307.4 126,5 433.,9 972,8 S5B824.7 3043,.2 64,3 2919987 187.,9  54756,4 A3.1
JUN 297.5 5.3 307,8 1176.0 55219,.9 3030,2 63,6 292000,0 268,3 55026,8 61,4
JuL 07,4 T2.6 3R0,0  STS.H 5S12A.1 3078,2 63,5 202000,0 103,3  5512R,1 61,5
auG 207 .4 577.8 885,? A8B5,2 55183,5 3029,4 63,6 292000,0 55,4 55183,5 63,6
SEP 297.5 76,0 373.5 373,56 55237,1 3030.6 63.6 2920000 53.6 55237.1 61,6
ort nT.e §56.8 B864,2 448.0 55653.3 3039,5 64,1 176229.2 0.0 55237,1 67,6
NDV 297.5 317,7 615,7 245.,4 56023,1 3047 ,4 64,5 176651.0 0,0 55237,1 61,6
DEC anT.4 511.8 819.2 194,1 56672.2 3061.0 65.3 150881.0 0.0 55261,1 61,7
TOTAL I619.0  2790.,4  6409,7 6545, 705.5
a3
JAN 307.4 55,2 362.6 200,8 56834,0 3064,3 65,5 17786]1.1 0.0 55261,1 63,7
FER 277.6 44,7 322.3  217.3 56939,1 3066.5 65.6 201635,4 0.0 55261.1 61,7
MAR 3I07.4 32.2 339.6 5131 S6765.5 3062,9 65.4 261293,1 0.0 55261.1 63,7
APR 297.5 17.9 315.3  T43.2 56451,5 3056, 4 6540 291840,4 113,9  S5375,0 61,8
MAY 307.4 26.8 334,1  9T74.4 56024,1 3067.5 64,5 291999,2 212.8 55587.8 64,0
JUN 297.5 356,2 653,6 1089,9 55748,7 3061.6 64,2 292000,0 160,9 55748,7 64,2
JuL 3N7.4 290.0 597,4 S97.4 55804,1 3042,7 64,3 292000,0 55,4  55804,1 64,3
aus 307.4 79.7 387,] 3B7,1 S5B59,4 3043,9 64,6 292000,0 55,4  55B59,.4 64,4
SEP 297.5 343,2 640,7  640,7 5591%,0 3045,1 64,4 292000,0 §3,6 55913,0 68,4
ocT 307.4  1058.1 1365.5 450.5 56828.0 1064,2 65.5 82065,0 0.0 55913,0 64,4
NOV 297.5 25R.8 556,272  273.7 57110.5 3n70,0 65,8 120268 ,R 0.0  55913,0 64,4
neEC 307.4 307,2 614,6 208,7 57540.4 3078,9 66,3 134236,8 0.0 55937,0 68,4
ToTAL 3619,0 2RT0.0  64BB.9 6296,7 651,09
a4 . -
JAN 307.4 116.5 423.9 205,9 S7758.4 30R3.4 66,5 155792,7 0.0 55937,0 64,4
FER 277.6 39,5 317.2  224.,5 S7851.0 3085,4 66,6 1792R1,4 0.0 55937.0 64,4
MAR 307.4 272.7 580,1 531.2 57900.0 30R6,4 66.7 207045,4 0.0 55937.0 64,4
APR 297.5 210.9 S508.4 BO4.6 57603,A 3080.2 66,4 272819.8 0.0 55937,0 64,4
MAY 307.4 373.8 681,2 1009,7 57380,2 3075.6 66,1 291900.3 104.9 56041.% 64,6
JUN ?97.5 407,1 704,.6 )190.1 57067.6 3069,2 65,7 291999,5 173.0  56214.9% 64,8
JuL InT.4 206,3 St1.6 1177.4 56620,9 3059,9 65.2 292000,0 219.1  56434,0 65,0
AUG 307.4 276.5 583.9 770,7 56535,3 30568.1 65.1 292000.,0 101.3 56535.3 65,1
SEP 297.5 155.0 452,4  452,4 5658A.9 3059,2 66,2 262000.0 53,6 S6588,9 65,2
ocT 307,.4 126,5 433,9 433,99 566644,3 3060 .4 65,3 292000.0 S5.4  56644.3 65,3
NOV 297.5 164.2 461.6  210,6 56895,3 3065,6 65.5 258581,7 0.0 56644,.3 65,3
DEC anT.a 173.2 480.5 175.6 57224,3 30724 65,9 240050,3 0.0 56668,3 65,3
TOTAL 1619,0 2520.3 6139.2 T1RA.6 707.3
85
JAN 307.4 641,2 948.5 180,7 57992,2 3088.3 66.8 159893,5 0.0 56668,3 65,3
FER 277.6 79.1 356,7 223.8 58125.0 3091,0 67,0 186359,7 0.0 56668.3 68,13
MAR 207.4 169 .4 476,8  S2T7.4 SBOTA,S 3090.0 66,9 235591,0 0.0 S666R,3 65,1
APR 297.5 245,1 542,5 776,5 S7875.5 3085,9 66,7 291706.8 35.0 56703.3 65,3
MAY INT.4 0.0 307,4 983,6 S57420.9 3076,5 66,2 291998.5 271.7 $6925.0 65,6
JUN ?97.5 35.9 333,4  8A29,3 57100.5 3069.8 65.R 292000.0 175.6  57100.5 65,8
JuL 307 .4 3444 651,88 651.,8 57155.9 3071.0 65,8 292000.0 55.4 57155.9 65.8
AUR 307.4 103.8 411,2 411.2 S721).3 3072.1 65,9 292000.0 55.4 57211.3 65,9
SEP 297.5 155,7 453,2  453,2 57264.8 3073,2 66,0 292000.0 S3.6 57264,.8 66.0
ocT 307.4 338.9 646,2  453,8 57465.3 3077.4 66,2 292000,0 8,0 57272.9 66,0
NOV 297.5 187.1 444,5  211,8 576981 3082,.2 66.5 2R3228.9 0.0  S57272.9 66,0
DEC 307.4 165.1 472.5  170,6 SA024,0 308R.9 66,8 260099, 0.0 57296,9 66,0
TOTAL 3619.0  26425,7  6044,7 SBTI.A 604,6
86
JAN 307.4 246,17 553.6  176,6 58401,0 3096,7 67.3 235471,1 0.0 57296.9 6h.0
FER 277.6 21,2 488,8 204,3 5B86B5.6 3t02.6 67,6 231966,7 0.0 57296,9 66,0
MAR 07.4 487.5 794,9 500,01 5A9R0.3 310R,7 67.9 231856.1 0.0 57296.9 6h,0
APR 297.5 216.0 S13,4  785.1 58732,1 3103.6 67.7 2916R7,4 23,4 57320.3 66,0
MAY 307.4 202.8 510,2 989,9 58425.7 3097.3 67,3 291998.4 173.4 S57493.6 6h,2
JUN 297.5 47,0 348.5 1197,1 57836,3 3045,1 66.6 292000.0 263.3  57756,9 66,5
JUL 307.4 267.5 574,9 654,3 5TRI1.8 3085,0 66,6 292000.,0 74.9 57831.8 65,6
AuG 307.4 120.3 427,7  427.7 5S7887,2 3086,1 66,7 292000,0 56,64 57887,2 66,7
SEP 297.5 246,1 543,6 S43,6 57940.8 3087,2 66,7 292000,0 53,6 S57940,R 66,7
ocT 07,4 95,4 402.8 402,88 579961 30884 66.8 292000.0 55,4 57996,1 66,8
NOV 297.5 172.8 470,3  212.6 5B253.8 3003,7 67.1 252761.5 0.0 57996.1 66.8
DEC 307.4 140.6 447.9  178,5 58547.2 3099,8 67,4 251469.6 0.0 58020.1 66.8
TOTAL 3619.0  2653,6  6072.6 6PT2.6 699.2
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PARADOX VALLEY UNIYT = STAGF TWO - RADTUM FVAP, POND. 5 CFS
RPADIUM FVAP, RESFRVOTR OPERATION STUDY

° END OF END OF CONTFNT  # COMCENTRATTON  MONTHMHS TOTAL “RALT PRFEIP,
= RARINF NATURAL  TOTAL MONTH MONTH AS & NF SALT IN SALT saL¥ AS A PERFENT
¢ INFLOW RUNOFF  INFLOW  FVaP, CONTENT SURFACE  PERCNT OF & SOLUTION PRFCIPITATE PRECIP.  OF RESFRVNIR
YRe MO, *  (AF) (aF) (AF) (AF} 1AF) ARFA CAPACTTY = {PPM) (AF) (AF) CAPACTTY
base soo “sa LA EE 2] LLL 2
#tane L3 )
e POND 3
a7 SnoDERDBEL
JAN 307.4 369.0 6T6,3 179,84 59044.2 311041 68,0 201338,7 0.0 58020,1 A6, R
FER 277.6 280,2 §57.8 214,64 59387,6 37.3 6R,4 197175,6 0.0  580620,1 66 A
MAR 307.4 286,8 594,1 525,0 59456,7 3118,8 6R,5 231275, 0.0 SR020,) 66,A
APR 297.5 289,3 586,78 788.4 59274.7 3114,.8 68,3 2916R4,1 19.5 58039,7 L]
MAY 307.4 308.5 615,9  993.8 S59045,1 311042 68,0 291998,4 148,23  58188.0 67,0
JUN 297.5 25,4 322.9 1179,9 SR452,4 3097.8 67.3 292000,0 264,4  5B452,4 £7,.3
JuL INT .4 470.7 778.1  778,1 S8507.7 3099.,0 67.4 292000,0 55.4 S8507.7 67,4
AUG 307.4 173.2 480.6  AB0.6 58563,1 3100.1 67.5 292000,0 55.4 58563,1 67.5
SEP 297.5 476,1 T73.6  735.3 5A645,6 3101,8 67.6 292000,0 44,72 S8607,3 67.5
ocY 307.4 371.7 679,1  457,6 SAB6T.9 06,4 67.8 292000,0 .5 58608,2 67,5
NOV 297.5 318,4 615,9 213.9 59269,9 3114,7 68,3 220139,6 0.0 58608,2 67,5
DEC 307.4 257.6 S64,9 187.7 59671.2 3123.5 AR,T 2078A0,7 0,0  5A632,2 67.5
TOTAL 3R19.0 3627.1  TR46.0 6734,1 SRR, 0
88
JAN 7.4 74,6 382.0 191,1 59A62.0 3127.6 69,0 228876,9 0.0 58632,2 67.5
FEB 271.6 461,0 738,6 208.3 60392,4 3139.2 69.6 19R661 .3 0.0 58632,2 67,5
MAR 307.4 0.0 307,64 527,2 A0172.5 3134,.4 69,3 261805.9 0.0 S8632,2 67,5
APR 297.5 347.9 645,4  760,9 60093.8 3132,7 69,2 291843,1 6,7  SB6&R,9 67,6
MAY anT.e 153.6 461,0 999.1 59743.4 3125.0 AR 291999,2 1RT.7  58856.6 67.8
JUN 297.5 67,5 365.0 1207.8 59161.S 3112.5 6R,2 292000,0 260,59 59117.5 6R,1
JuL 307.4 248,8 556,2  600,2 59183,6 3112.9 68,2 2920000 66,7 59183,6 6A,2
AUG 307.4 204,5 511,9 511.9 59239.0 KISLN | 68,2 292000,0 55,4 59239,0 69,2
SEP 297,5 277.0 574,64 574,4 %9292,6 31158,2 68,3 292000.0 53,6  59292.6 60,3
ocT 307.4 94.5 401,8  401.8 S59388.0 3116.4 68,4 292000.0 65,4 59148,0 69,4
NOV 297,5 359.0 656,4 214.6 59789,7 3176.1 68,9 156586, 3 0.6 5934R,0 AR L4
DEC 07,4 345,7 653,1  203.8 60263,0 3136,4 69.4 157741,1 0.0 59372,0 6R, &
TOTAL 3619,0 2634,2  6253,2 A40l.2 - 715.8
89
JAN 307.4 208,2 595,6 204,72 606544 3144,9 69.9 164568,0 0.0 59372,0 AR, 4
FEB 277.6 66,0 343,6  226,6 60771,3 3147,.5 7n.0 193169,1 0,0  59372.0 6R,4
MAR 307.4 201.4 508,8 532.5 60747.6 3147.0 70.0 240160.1 0.0  59372,0 6R. 4
APR 297.5 315.4 612.8 786.3 60601,7 3143,A 69.A 291730.6 27.6 59399,6 68,4
MAY N7 .4 577.1 884,4 1006,0 60567.0 3143.0 69.8 291998.6 84,8  S59484.4 6R,5
JUN 297.5 0,0 297.5 1214.5 59929,.1 3t2a9,1 69,0 292000,0 279.1  59763.5 68,8
JUL 307.4 361.3 668,7 834,37 =9859.6 3127.6 69,0 292000.,0 96,1 59859,6 £9,0
AUG 307.4 874.3  1181,7 984.1 60063.9 313z, 0 69.2 292000.0 6,8 598664 63,0
SEP 297.5 379.0 676,64  Tal,4 6006R.5 3122.1 69,2 292000,0 69,6  59935,.9 69,0
oct 307.4 196,5 503,8 451,8 60155.6 3134,0 69,3 292000,0 45.0 S9980.9 69.1
NOV 291.5 34,7 332,1  215.,6 60297.1 3137.1 69.5 292000.0 24.9  60005,8 69,1
DEC 307.4 319,5 626,09  1T1.6 60776.4 3147.6 70.0 212032,2 0.0  60029,.8 69,2
TOTAL A619.0 36134 7232,4  TIT6.9 63,9
90
JAN 307.4 64,1 371.%  191.6 60956,3 3151.5 70.2 2409R8,9 0.0  60029.8 69,2
FEB 277.6 661,1 938.7 206.,7 616AA.3 3167.5 71.1 178375,% 0.0 60029.8 69,2
MaR 07,4 267.5 574.8  545,9 61717.2 3168.1 1.1 2124R4 .5 0.0 60029.8 69,2
APR 297.5 168.4 465.8  B20.0 61376,6 3140,7 .7 291586.7 13.6  60043.3 69,2
MaY 307.4 268,1 S75.5 1008,2 61105,5 3154,8 70,4 291997.9 1818 60205,1 69,4
JUN 297.5 244,2 S541,6 1220.0 60647,5 3144.8 69,9 292000.0 220.4 60425.5 69,6
JUL 307.4 485.9 793.3 1015.3 60535,5 3142.3 69.7 292000,0 110.0  60535,5 69,7
AUG 307.4 950,6  1258.0 988.4 60BNS,] 3188.2 70,0 250081,7 0.0  60535,5 69,7
SFP 297,.5 133.9 431.4  T700.,9 606444 3144,7 69.9 291782.9 109.0 606448 69,9
ocT 307.4 17640 483.3 463,7 607146 3146,2 69.9 29199R,9 50,5 60695,0 69,9
NOV 297.5 254.5 552.0 216.6 61050,0 3153,6 70.3 205853,3 0,0 60695,0 69,9
DEC 307.4 430, 737.5  193.6 £1617.8 3165.,9 1.0 162764.2 0.0 60719.0 0.0
TOTAL 3619.0  4104.4  7723.4 7571.0¢ 665,1
91
JAN 307.4 101.4 40B,7  204,8 61821.8 3170.4 71.2 193410,2 0,0 60719.0 7.0
FER 277.6 241.1 518,7 220.7 62119,.8 3176.9 T1.6 196852,1 0.0 60719.0 0.0
MAR 307.4 345,5 652.8 535.3 62237,3 3179.5 71.7 223725.1 0.0  60719.0 .0
APR 297.5 178.2 475,6 811,2 61938.9 3173,0 T1.4 291645,7 37,7 60756,2 .0
MAY 307.4 59,3 366,7 1011.4 61508,2 3163.6 70,9 291998,2 213.9  60970.1 7.2
JUN 297.5 223,8 521,2 1059.3 61156.0 315%5,9 70,5 292000,9 185,9 61156.0 70.5
Jue 307.4 603,2 910,6 910.6 612114 3157.1 70.5 292000,0 S5.4  A1211.4 70,5
AUG 307.4 798.9  1106.3 992,9 61352,3 3160,2 0.7 292000,0 27,5 61238,9 76,5
SEP 297.5 290.7 588,2 701,6 61320.s 3159,5 70.6 292000,0 B81.5  61320.4 Tn.6
ocT 307.4 313,9 621,3  466.1 61492.8 3163.2 70.8 292000.0 17,2 61337.6 70.7
NOV 297.5 114.2 411.7  217,6 61692,7 3167.6 71.1 292000,0 S.9  61343.4 70,7
DEC 307.4 196,7 S04.1 173.2 62047,5 3175.3 71.5 252521,5 0.0 61367.4 7,7
TOTAL 3619,0  3867.0 TOBS5.9 7304.7 624.4
92
JAN 307.4 204,.8 512,2 183.,4 62376,3 31A2,5 71.9 238916,5 0.0 61367,4 0.7
FEB 277.6 230.3 507.9  209,0 62675,3 3188,6 72.2 232144,9 0.0 61367.4 .7
MAR 307.4 250,2 557,5 513.4 62719.3 3189,5 72,3 268906,2 0.0 61367.4 70.7
APR 297.5 277.9 575.4  766.6 62598,3 3187.1 72.1 2918A0.0 70.1  61437.5 n.A
MAY 307,4 194.5 501.9 1016,6 62265,5 3180,1 71.7 2919994 12,0  61619,5 71.0
JUN 297.5 156,0 453,5 1099.4 61832,0 . 3170.6 71,2 292000,0 212.5 61A32.0 7.2
Jut 307.4 303.8 611.2 611.2 61887,3 3171.8 71.3 292000,0 5.4  61887.3 ARG ]
AUG 307.4 411.6 718.9  718.9 61942.7 3173,0 T1.4 292000.0 5,4 61962,7 T1.4
SEP 297.5 284,1 581.6 SB1.6 61996,.3 3174,2 Tl.6 292000,0 53,6  61996,3 71,4
oct 307.4 307,5 614,9  468,5 62162,1 3177,8 71.6 292000,0 19,3 62015,6 71,4
Nov 297,5 133.3 430,8 218.7 62375.6 3182.5 71,9 292000,0 1.4 62017.0 T1.4
DEC 307.4 170.5 477.9  174,0 62703.5 3189,1 72.2 261954 .4 0,0 6204l.0 71.5
TOTFAL 3619.0 2924.7 6543,6 6561.3 649,6
93
JAN 307.4 336.6 644 ,0 181.9 63165,6 3198.2 T2.8 219461.5 0.0 62041.0 7.5
FER 277.6 208,2 485.A  215,4 61436,0 3203.5 73.1 221162,1 0.0 62041.0 71,5
MAR 307.4 316.2 623.6 523.3 63536,3 3205.4 73.2 248081.0 0.0 62041.0 7.5
APR 297.5 0.0 297.5  791.7 63153.7 3197.9 72.8 291171.7 111.7  62152.7 T1.6
MaY 307.4 54,2 361,6 1019.6 62712.9 31R9,.3 72.2 291998,8 217.2 62369.9 7.9
JUN 297.5 0.0 297.5 640.4 62507,.9 3185,3 72.0 292000,0 137.9 62507,9 T7.0
JuL 307.4 78.0 385.,3  385,3 62563,2 3186.4 72,1 29200040 55.4  62563,2 72.1
AUG 307.4 512.9 820,2 B20.? 62618.6 3187,5 772.1 292000,0 5.4  62618.6 7741
SEP 297.5 467.7 765.2 755,2 62679.7 3188.7 72.2 292000.,0 51,1  62669,7 772.?
ocT 307.4 248,3 555,7 470,22 62799,5 3191,0 72.3 292000,0 34,4 627041 T?2.2
NOV 297.5 0.0 297,5 219.5 62911.9 3193.2 72.5 292000,0 4.4 62738.5 77.%
DEC 307.4 104.2 411.5 174.5 63172,9 3198.3 T?.8 2R476S .6 0.0 62762,5 77.3
TOTAL 3619,0 2326.3  5945.2 6197.3 697.5
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PARADNX VALLFY UNIT = STAGF TWO - RANTUM EVAP, POND

RADTIM FVAP,

RESFRVOTR NPERATINN STUNY

8 CFS

[Ty

BB AN DAL OO O ABOBDABACONTOOGONREONEEDOEERED sdaw YY) .
e . FNR OF FND OF CONTFNT * CONCFNTRATION MONTHHS TOTAL SALTY PRFCYP,
&  RARINF NATURAL TOTAL MONTH MONTH AS * OF SALT IN SaLT SALT AS A PERFENT
e _INFLOW RUNOFF INFLOW FVAP, CONTENT  SURFACF PERCNT OF @ <ALUTION PPFCTRPITATE PRECIP. OF RESERVATR
YR, MO, @ (aF) (AF) (aF) tAF) (AF} ARFA CAPACITY & 1PpM) (AF) (AF) CAPACTTY
D R e L T Y L LI L T T ey LY scsanse .
soccscaoss
® POND 3 &
9 foonbossne
JAN 307.4 449,0 756.3 176.8 63752,4 3209.6 73.6 195149,2 0,0 62762.5 77.3
FER 2717.6 375.0 652.6  223.0 A41R2.0 3218,0 73,9 1R1991,9 0.0  62762,5 77,3
MAR 307.4 48,7 356,1 S51,7 63986,4 3214 ,2 T3.7 25h425 . 0.0 62762,5 T7.3
APR ?97.5 20,9 503.4 785.5 63785,0 3210.3 73.5 291815,1 R0L7 62843,2 77,8
MAY 307,.4 150.0 457,3 1023.R 63413,2 3203.0 73,1 291999,0 194.7 63037,9 TP .6
JUN 297.5 73,0 370,64  745.7 AK31RI.R 3198,5 72.8 292000.0 145.9  63183,8 T2.8
JuL 307.4 233.5 540.8 540.8 6£3239,2 3199.,6 72.9 292000,0 565 .4 63239.2 72,9
AUG 307.4 218.0 525,.4 525.4 63294,5 3200.7 72.%9 292000.0 S5.4 63294,5 T2.9
SFP 297.5 1113,.4 1410.9 T60.5 63945,0 3213.8 73,7 109667,2 0.0 63294 ,5 72,9
oct INT .4 315,0 622.4 596.4 . 63971,0 3213.9 73,7 207014,7 0.0 63294,5 72.9
NOV 297.5 127.6 424,59 249,27 64146,6 3217.3 73.9 234476.4 0,0 63294.5 77,9
DEC 307 .4 273.7 581.1 190.3 64561 ,4 3225,.4 T4 .4 217744 .4 0.0 6331A,5 72,9
TOTAL 3619.0 3587.6 T7201.6 6369,1 £32.0
9%
JAN 307,48 306,1 613.5 195.0 64979,.9 3213,6 74.9 205810,9 0.0 63318,5 77,9
FE® ?77.6 271.2 548.R 221.,6 65307.1 3240,.0 75.2 203685,5 0.0 63318,S 72,9
Mar 307.4 476.2 7R3.6 541.4 65549,2 3244,7 75.5 211620.5 0.0 63318,5 72,9
APR 297.5 1680,3  1977,7 A44,T 666A2,3 3267.3 76.8 164990,3 0.0 63318.5 12,9
MAY 307.4 354.3 661,6 1230,1 66113,9 3255.9 T6.7 216771.A8 0,0 63318,5 T77.9
JUN ?97.5 432.3 729.8 1793.8 65447,1 3243.1 75.4 291609,0 16,8  63335,4 7.0
JuL 307 .4 314,.9 622.3 1244,1 65053.6 3235,0 74,9 29199A8,0 708.3 63543,8 73,2
AUG 307.4 975.5 12B2.9 1016.A 65319,6 3240.2 75.3 2R624R .3 0.0 63583, 7.7
SEP 297,5% 289,5 587.0 T73.0 65227,.R 323A,3 75.1 291970.1 A9,3 63633,0 73,3
ocT 307.4 313.5 620.9 477.6 653R6,2 3241.5 15,3 291999.8 20.1 63653,2 73.3
NOV 297.5 175.6 473.0 223,1 65636,2 1246,4 75.6 287960, 4 0.0 63653,2 73,3
DEC 307.4 207,3 514.6 178.5 65996.3 3253.6 T6.0 276518.4 0.0 63677,.2 7.4
TOTAL 3619.0 5796.7 9415.7 R339,.4 34,6
96
JAN 307.4 125,1 432,5 1B81.R 66247.0 3258.6 T76.3 275524.9 0.0 63677.2 73.4
FER 277.6 96,9 374.5 203,6 66417,9 3262,0 T6.5 279546.9 0.0 63677.2 73,4
MAR 307 .4 1466,7 1774,1 494 .6 &T697,.5 32R7.6 8.0 215313, 0.0 63677,2 T,4
APR 297.5 a¢.3 377.8 B47.8 6T227 .4 3278.2 TTeh 256102.9 0.0 63677.2 7.4
MAY 307.4 38.3 345,7 1098,1 6&6591,R 3265,5 76.7 291813,4 116.8 63793,9 73.5
JUN 297.5 0.0 297.5 1261.,A 65918.2 3252.0 75.9 291999,0 290,78 64084,7 71.8
JUL 307.4 0.0 3INT.4 1246.8 K5265,1 3239,2 75.2 292000,0 2R6,.4 64371,1 74,7
AUG 307.4 147.5 454.9 1015, 64A897,7 3232.0 74.8 292000,0 193.3 64564 ,4 Ta, 6
SFP 27,5 271.3 568,8 T64,8 K4803,5 3230.1 74,7 262000.0 101.R  64666,2 74.5
ocT 307.4 165,7 473.0 476,72 64856,5 3231.2 T4.7 292000,0 56.2 64722,3 T4,6
NOV 297.5 T1.5 369.0 222.3 65020.7 32%%.4 T4.9 292000.0 17.5 64739.8 Ta.b
DEC 307.4 303.0 610,3 176,9 6547A,1 3243.3 T5.4 216530,.8 0.0 64763.8 Th.6
TOTAL 3A19.0 2766.4  6385.4 7990.7 1062.7
97
JAN 07.4 407.9 715,2 196,84 65996.9 3253,6 76.0 184874,4 0.0 64763.8 Th.6
FER 277.6 0,0 277.6 228.,7 66045,9 3254,5 T6.1 222045,8 0.0 64T7T63,8 Ta .6
MAR 207.4 289.1 596.,5 531.0 66111.4 32%5.9 T6.2 256647,9 D.n 64763,8 T4 .6
APR 297.5 83.6 381.1 795.2 65806.5 3249.8 75.8 291816.3 109,2 64RT3.0 74,7
MAY 307.4 355.8 663.2 1037.1 65579.9 3245,3 75.6 291999,n 147.3  65020,4 74,9
JUN 267.5 243.0 S4n.5 1100.1 65211.6 323R.1 75.1 292000.0 191.2 65211.6 7541
Jut 307.4 313.9 621,13 621.3 65266.9 3239,2 5.2 292000,0 554 65266.9 75.2
AUG 307.4 1695.8 2003,7 1022.3 66247.8 3258,6 76,3 76825,9 0.0 65266,9 EATY 4
SEP 297.5 34,2 331.6 1005.s8 65607,5 3245.8 75.6 2908R81.7 33.4 65300,3 5.7
acT 307.4 182.1 489.5 478.2 65671.3 3247.1 75.7 291594,2 52.6 65363,0 75.3
NOY 297T.5 90,7 388,272 223.4 65R849,) 3250.6 75.9 292000.0 13,1 65366,0 75,3
DEC 307.4 142.0 449 .4 177.7 66144.B 3256.5 T6.2 276525.2 0.0 65390,0 75.3
TOoTAL 3619.0 3838.2 7457,2 T416.7 602.7
98
JAN 3n7.4 134,7 442,1 181.9 66405,0 3261.7 76.5 271787.5 0.0 65390.0 75.7
FER 277.6 218.2 495,18 204,9 66695,9 3267,.6 75.8 259217.0 0.0 65390.0 75,3
MAR 307,.4 248,2 555,6 507.5 66745,9 326R,.6 76.9 291829.6 2.0 65392,0 78,3
APR 297.5 528.2 825.7 761,33 66EBS4A,.0 3270,.6 77.0 2919991 37,8 65429,7 75.4
May 307.4 55,3 362.7 1042,9 66390,5 3261.5 7645 292000,0 272.6 65652,4 T5.6
JUN 297.5 348,9 646,06 1261.,R 659R0,0 3253,2 76.0 292000.0 204.9 65857.3 TE,9
JuL 307.4 98,8 406,272 528.8 65942,R 3252.5 76.0 292000,0 AS.5 65942 .8 TR0
AUG 307.4 177.9 485.3 485,3 65998,2 3253.6 76,0 297000.0 5544 65998,2 T&.N
SEP ?97.5 22.8 320.2 320,2° 66051.8 3254,7 76,1 292000,0 53,6 66051,8 76,
ocy 307.4 140,4 447,7  447.7 66107.2 3255.8 76.2 292000.0 56,4 66107.2 76,2
Nov 297.5 335.6 633,.1 224.2 66516.0 3264 ,0 76.6 167945,5 0.0 66107,2 76,2
nFC 307.4 249,6 S57.0 209.8 66RAT.? 3271.4 77.1 1829360,13 0.0 66131.2 6,2
TOTAL 3619.0 2558.7 6177.7 6176.5 717.2
99
JAN 307.4 a5.8 393,1 206,84 67073,9 3275.1 77.3 216627,0 0.0 66131,2 76,2
FER ?277.6 105.0 as2.6 221.3 6723%,3 3278.4 77.5 2380R9,1 0.0 66131,2 Th,2
HAR 307.4 112.8 420.1 523.5 67155.4 3276,.R T7.4 291719,R 23,6 66154 .7 76,2
APR 297.5 385.5 683.0 762,9 AK7148,.8 3276,6 77.4 291998,5 73,2 66228.0 76,3
MAY 307.4 59,3 366.6 1N44.A  66692,8 3267.5 7648 292000.0 222.,7  66450.1 T6.6
JUN 297.5 a7.8 385,3 627.9 66563,4 3264,.9 16,7 292000.0 113,.3 66563.4 TRT
JuL 307.4 395.9 703,2 T03,?2 66618,8 3266,0 76,7 292000,0 55,4 66618,8 76,7
AUG 307.4 821.3 1128,6 1027.R 66750,2 3268,7 76,9 292000.0 30,6 66649,3 74,8
SEP ?297.5 158,3 455,R 556.6 66727,7 3268,2 76,9 292000,0 78,4 66T727.7 T6.9
ocTy 307.4 444 .9 752.2 482,6 66997,.4 3273.6 T7.2 2499B0,4 0,0 66727,.7 76,9
NOV 297.5 91,6 3R9,0 238.6 67153,4 3276.7 TT.4 2917R1.6 5.6 66733.3 76,9
DEC 307 .4 228,9 536.3 179,272 67534,6 3284 ,4 77.8 248779.6 0.0 66757,.3 T6.9
TOTAL 3619.0 2977.1 6596.08 6574.8 602.2
100
JAN 307.4 99,5 406.8 190.5 67750,9 32RR,7 78,1 2606374 0.0 668757,3 76,9
FER 277.6 69,0 346,6 209,7 678R7,.9 3291.% TR 2 279404,2 0,0 66757,3 76.9
MAR 307.4 367,.9 675,2 497,46 68065,7 3295,.0 TR.4 290187 .8 0,0 66757,.3 75,9
APR 297.5 4913,2 790.7 769,84 6B133,0 3296.4 7R.5 291990,6 46,0  66R03.4 17.0
MAY 307.4 438.5 745,9 1052.3 67957.3 37207.8 7R3 292000,0 136,.7 66934 ,1 T7.1
JUN 297.5 11.5 309.0 1272.,6 &£72B4,2 3279.4 77.5 292000.0 290.6 67224,7 T7.4
Juo 307.4 269,7 577.0 636.6 67294,7 3279,.6 77.5 292000,0 70.0 67294,7 T7.5
AUG 307.4 643,0 950,4 9S50.4 67350.1 32R0.7 77.6 292000,0 55.4 67350.1 T7.4
SFP 297.5 178.1 475.5  475.5 67403.6 32A1,8 77.7 292000,0 53.6 67403.6 7.7
ocT 307.4 381,7 649,01 484,55 67583,1 3285.3 7.9 29200040 14,9 67418,5 77,7
NOV ?97.5 267.5 5650 226,1 67971,9 3292.1 T8.2 230255.5 0.0 67418.5 77.7
DEC 307,.4 53.7 61,0 195,7 6A8111,3 3795.9 72,.% 268940,.2 0.0 67442.5 T7.7
TOTAL 3619.0 3233.3 6B52.3 6960.8 661.2
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FEATURE .. Bripe Well Field
PH-1W  LOCATION..

COORDS. .

BeGUN L0-L1~ =76, . FINISHED. 10711276, .

DEPTH AND ELEY. OF WATER
LEVEL AND DATE MEASURED

PROJECT. . Paradox.Unit, CRBSCP
West of Dolores River

GEOLOGIC LOG OF DRILL HOLE

SHEET., .L ofF .. 2

GROUND ELEY. .4929,46!

TOTA

- DEPTH OF OvERBURDEN . 107,0" +.2. . DERMH 107,00 .. BEARMNG. .. ... .. .. ...

tocoep ay. R, . L. .Crytchfield . .

.............. STATE. Colarado

... DIP (ANGLE Froom HORIz » 909

I

LOG REVIEWEL BY. .

from ground surface
some subsidence at
hole due to impact
of percussion drill]]

DRILL EQUIPMENT
Becker, Model No.l180
truck-mounted,air-
h r drive,5%"0.
D. double wall cas-
ing of 3%"I.D., with
600 C.F.M, air com-
pressor and cyclone
rssembly with sample
it

ube.

RILLING MEDIUM
JAir medium through-
out the hole..

ICASING & BACKFILL
laced 5%"0. D.casi‘
las hole was drilled,
lCasing was removed
on completion of
Krilling and hole
as backfilled with
jsand as casing was
pulled.

IGROUNDWATER

[Interval Condition
-9.0 Dry
.0-12,0 Moist
12,0-25,0 Wet
25.0-32.0 Water Flo
32,0-36.0 Wet

,7.5-48.0 Wet
,8,0-64.0 vwater Flo
64,0-68.0 Wet
K8.0-72.0 Wter Floy
72.0-76.0 Moist
76.0-90.0 Dry
0.0-94.0 Water Flo#
4,0-95.0 Wet
5.0-102.0 Some
Wter Flog
02.0~107.0 Dry

OTE: Lower dry
pories may have lost
hoisture in blowing
pir medium.

-
Lag o il o ol 4

-]

s boodemdeadhs

8

TN RN E PWWN N W

L JVPUTTUR APUTTUTA .

36.0-47.5 wWater Floy

3

FErE AP e

i

o dddd,

Y

3

v

$:916.46.23.0

K
£}

bk,

904,44 35,0

]
4900.aq.39.‘g'

891, 46
889 4

fss3.4a

lg
49,46 904

50% fine sand, 07 non-plastic fines, sub-

339, 46 100, o

NOTES ON WATER o PERCOLATION TESTS ;EE Bl S, Drilled by Becker Drills, Inc.
-
LOSSES AND LEVELS, x> | En | NEG ) owl 1 ¥, |nZ CLASSIFICATION AND
CASING, CEMENTING, 88 2 i tatt [ 8% lag juk HYSICaL CONDITICN
CAVING, AND OTHER i 2 |z 39 |as PHYSICeL CONDITICN
DRILLING CONDITIONS ® ¥ |38 o |1 Spec. No. 400C-610 ;
= - Ja939, 4 - o
All depths are taken ptiong NOTE: Percentages given in the follow- 3
H

ing descriptions are visual estimates.
0.0'-12.0"': SILTY SAND; 20% medium sand,

angular,loose consistency on ground
surfaces, tam, strong reaction to HC1(SM)

12.0'-23.0': SAND; 15% gravel up to 4" g
|

size, 25% coarse sand, 307 medium sand,
307 fine sand, subangular to subrounded ;
tan, moderate reaction to HCl (SW).

23.0'-35,0: SANDY GRAVEL; 60% gravel up .
to 1" size, 15% coarse sand, 25% medium
to fine sand, subangular to subrounded,
strong reaction to HCl, (GW)

35.0'-39.0": FAT CLAY; high plasticity,.
brown, high dry strength and toughness,
slight reaction to HCl (CH).

39.0'-48.0" SILTY SAND;10% gravel to 1",
607 fine sand 30% non-plastic fines,sub-:
angular to subrounded, brown, occurred
in slurry,strong reaction to HCl (SM)

48.0'-50.0': LEAN CLAY; Medium to high

plasticity, may grade to FAT CLAY, medium;

to moderately high dry strength and

toughness, brown,highly reactive to

HC1 (CL). :
i

50.0'-56.0"': GRAVELLY SAND; 25% gravel .
up to %" size, 50% coarse sand, 25% .
medium to fine sand, subrounded to

occasionally subangular, strong reaction

to HCl (SW). !

56.0'-72.0": GRAVEL; 20% coarse gravel
to 2" size, 70% fine to medium gravel,
10% sand, subrounded to occasionally ‘
subangular, some white evaporite coating:

on dried samples, slipht to strong ?
reaction to HC1l (GW). )

t
72.0'-90.0': GRAVEL; 30% coarse graveli

up to 2" size with angular breaks indica+
ting possible cobbles, 40% medium to fina
gravel also with angular breaks, 30% ;
sand, subangular to subrounded, some

evaporite coating on dried sample, moder+
ate to strong reaction to HCI, (GW). '

90.0'-94.0': FAT CLAY; high plasticity
gray, high dry strength and toughness,
violently reactive to HCl1 {(CIl).

94,0'-95,0": SILTY SAND; 5% coarse sand
to occ. fine gravel up to %" size, 65%
fine sand, 30% non-plastic fines, sub-
rounded to subangular, occurred as slurry,
dark gray-brown, white evaporite coating:
on dried sample, strong reaction to i
HCL {SM).

BD = Becker Drill

AS - Alr (blown) Sample
. = Diomond K = Ho.
<P = Packer, Tm -C»w vrod c
Appvor size of hole {(X-ser: vs) ‘, -
Approx, size of core {X-suries .
Ouiside din. of casing (X-senes).
tnside dia. of casing (X-scrias). .

EXPLANATION

. Sheet 1 of 66}

CORE
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RECOVERY
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Burtwa of Meclametion oro ans-ao1 GEOLOGIC LOG OF DRILL HOLE SHEET.. .2 ... OF .. 2
FEATURE . ... Bripe Well Field ... ........... ... PrOJECT. . . Pavadox Unit, .CBBSCE.............. . STATE. . Colorado, ..........
West o R o
HOLE NoO. . PH-IW. . '&:::;f"'“‘ West of Dolores. River... ' emoump ELEV. .4939.46. .. ..., DIP (ANGLE FROMHMORIZ.) . Q. .. ... ......
A TN TOTAL
pecun . 10711776 coiuen, 10-11-767 " peprn of oversuroen 107,07 OEPTH. .107,0% .. BEARING. .. ..o
DEPTH AND ELEY.
VEL AND kns%r SUE!D See. Notes...... e LOGGED BY. R . Ly . Cryutchbfield. ... LOGREVIEWEDBY. . .. ... ....... ... .. ...
% PERCOLATION TESTS <5 =: H
. ng:ses am ugrﬂs TYPH ww SErTH ) r— _>,§= .__. u e Drilled by Becker Drills, Inc.
OSSES AND LEVELS. | AND s |2k |3 ue | Fo |22 CLASSIFICATION AND
CASING, CEMENTING, | size| 88 (FEET) 2 |6 |arL | et | ag |wE
Caving, aNp OTHER | oF | Y& woss | B | E el PHYSICAL CONDITION
DRILLING CONDITIONS IHOL « [enoui s |95 & ¥ Spec. No. 400C-610
o | ens wray | esir o | oo ] g . b - No-
A 195.0'-104.5": ANDY GRAVEL;25% coarse
" 834,98 104, 3 gravel up to %" size with angular breaks
p .5 ] 833, 4 06. .72 8] |indicating possible cobbles, 20% medium
LBD S ttom P_A__HSJL - Z L gravel, 25% fine gravel, 30% sand,
] Etoppedd drilfl :ng becausd no b N subangular to subrounded, trace of clay,
10 Furthelr infolrmatiop needed. 10 some evaporite coating on dried sample,
E Pri1lihg wad nard pnd tijme 4 strong reaction to HCl (GW).
3 ponsuming atf this fepth;) Drilfler ] 104.5'-106.0': SAND;5% fine gravel up to
] Fhought we were in| formation ] %" size, 20% coarse sand, 50% medium san
] pateripl but| no samples ere ] 25% fine sand, subangular to subrounded,
20 Fecovered. ‘.'0: gray, moderately strong reaction to
9 4 HC1 (SW).
] ' 106.0"-107.0": SANDY GRAVEL; as 95.0'-
T 7] 104.5' above (GW).
] ] 107.0': Hermosa Formation; according to
1 1 driller {no sample).
304 30
] ]
] ;
0 40
7 ]
3 ]
Soi i _ 50
] |
l :
!
70 ! , { 70
] | E
‘
j ‘ | ;
1 -
1 ' | ]
80-] ! ; 801 i
] i : 1
| f ‘
4 } ]
: i ! ]
! | | o ! |
: 1
i ! | i
! i 1
' ‘ A !
l {! | b .
H t
‘L : P 1 ! i i i — et e JV |
r EXPLANATION |
i
' CORE BD = Becker Drill ]
voss
£5 %41 (blown) Sample, | purcnd i v Hoversilive, § @ Shot € = Churn l
COR Ho » seated P = Packer Cm - Cementad, C.sx = Bnr: om nt cua'-‘ng K |
;rcavw forr st ko IR - 8- q; |
) = - ;
i Ot A, o e En = 1A 2, Bx - i __ Sheet 2 of 66 |
peaTyep . .. Brine Well Field pxoJECT ... CRBSCP ... stavg Colorado . sweet 2.0F 2 .aLy PH-1W
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Burvon of Rociamation aro sse- 01 GEOLOGIC LOG OF DRILL HOLE sweer. .. Lok 1.

. FEATURE . Brine.Well Fleld..................... proJecT. . .Pavedox Undt, CRRSCR . . . ..., sTaTe. . Colorado . . . ..
.. Q% B2 442 SR 0
HOLE No. . PH=2W. .. ::co:;;ou“ Vest.af an“i Bvex GROUND ELEV. .4838.87 ... . ... DIP (ANGLE FROM HoRizy.. 30, .. ... ...
T AN TOTAL
BEGUN 10-12-76. .. FinisHED. 10-12=76. .. DEPTH OF OvERBURDEN . .70.0%. ... .. DEPTH. . 72.0% ... BEARING. ...... .........
O EvE ARo bX Te MeAfURFD. . See Notes ... . ... .. LOGGED BY.R. .L..Crutchfield .. .. LOG REVIEWED BY . ...
’ % PERCOLATION TESTS <.c | E¢ «
NOTES ON .MTERS rve :E — = — 53& L-:,. v Eg Drilled by Becker Drills, Inc.
LOSSES AND LEVELS, AND [ 4 x ns - i ;
CASING, CEMENTING, | size| S8 (FEET) 3 |e8 jare | &% |ad |En PHYSICAL CONDITID
CAVING, AND OTHER OF | “u Loss I - 2 e
DRILLING CONDITIONS  [HOL KA LG s |3 Spec. No. 400C-610
m | T Ey .ru) | (P51 [N} | gag g4 &
All depths are 6.5"{ | AS | Not Requireq By Specifitatiogs NOTE: Percentages given in the follow-
taken from ground BD3 ing descriptions are visual estimates.
s - ] 4833.81
surface;some sub . 0.0'-5.0": SILTY SAND;60% fine sand, 40}
sidence at hole dud 1 L e
1 non-plastic fines, subangular, tan to
to impact of percu- 4 )
ssion driil ) 1828.87 brown, loose consistency on ground
) 10} - surface, strong reaction to HC1 (SM).
e e ab ] 5.0'-10.0': SAND; 20% coarse sand, 50%
> . 823.82 medium sand, 30% fine sand, subrounded
truck-mounted, air-
5 " 7 to subangular, tan, strong reaction to
hammer drive, 5% R HCL (SW)
0.D. double wall b SRS 3
casing of 34%" I.D.| 20 10.0'-15.0": SILTY SAND; 70% fine sand,:
with 600 C.F.M. ain - 30% non-plastic fines, subangular to
compressor and ] occasionally subrounded, brown, occurre
cyclone assembly ] in slurry, strong HCl reaction. (SM)
with sample tube. ] 15.0"-30.5': SAND; 10% fine gravel to 11
DRILLING MEDIUM 3] size, 10% coarse sand, 20% medium sand,:
Air medium through- 1 40% fine sand, 20% non-plastic fines,
out hole. 4 subangular to occasionally subrounded,
CASING & BACKFILL ] . ) L ﬁggi.g% brown to dark gray, traces of clay, :
ms_ 1 36.0'445.0"F SAND as Tﬁ strong HCl reaction. (SW) H
ing as hole was ] 15.0 fo 30.5 abov?a (sw), 30.5"-31.0': FAT CLAY; high plasticity,!
drilled. Casing 401 ! i gray, high dry strength and toughness,
was removed on L ] f strong HCl reaction., (CH) i
ti f il ] i i H
completion of dri ] i < 7 31.0°-35.0": SAND; as 15.0' to 30.5' |
ing and hole was 7] ! : 2 b e e i
‘ backfilled with ] : above. !
sand as casing ] i f ; 35.0-36,0": FAT CLAY; as 30.5 to 31.0' !
was pulled. 501 ; i ! above (CH). '
4 | ! i
GROUNDWATER ] : i i 785,87 #5.0'-46.0": GRAVEL; 80% coarse gravel |
Interval Conditiory ] i i ' 782.8 about 1}%" to 2" size in 20% sand as !
0.0-7.0 Dry 1 i i i * above, gravel is subrounded and hard, !
7.0-11.0 Moist 1 : ! some evaporite coating or dried samplesg
13.0-22.0 Wet 501 I [ slight to strong HCl reaction in sand. |
22.0-56.0 Water Floy 1 i ! (c0%] | (cP) ¢
56.0-65.0 Wet ] i ! o0 - :
1 ; 0 ' t. . ‘. v g
65.0-65.0 ater Floy ] ! ! i fo.oo‘ A](:.O 53%3). SAND;as from 15.0'-30.5' !
68.0-70.0 Moist i “oog | above. € :
70.0-72.0 Dry : # on"o 53.0'-56.0": SANDY GRAVEL;30% coarse l
F'id'— : 1768.87 70,9 gravel to l", 40% medium gravel, 30%
BD 4 | AS Bpttom bf Hol ,766.87 72.0{="5% sand as above, gravel is subrounded andi
] Stopped dri,lling lwhen ]IV 1 hard, some evaporite coating, slight i
] encouptered! formakion, HC1 reaction. (GW) [
g H ' 56.0'-70.0": GRAVEL;25% coarse gravel td¢
i J i 2" size with angular breaks indicating !
80 i i | "GJ possible cobbles, 50% medium gravel,
E \ { i 3 25% fine gravel with some sand slurry
] i i | i {y from 65.0' to 68.0', subrounded with
7 : | i ] 1 | frequent angular breaks, some evaporite:
3 ! ; ! coating, hard grains, slight to strong *
! I | { HC1 reaction. (GW)
90—] ¢ ’ i il i
i | | i 70.0'-72,0": GYPSIFEROUS BRECCIA; soft,
: ] ! I gray-brown shale. (Hermosa Formation).
] , i
|
1 | I ‘
] ; L ] et e e et
' TIPLANATY
BD = Becker Drill
CORE .
1055 AS = Air (blown) Sample .
- L}
Typsofhole . .... ...... O » Diomond, H = Haysteliire, § = Thot, € = Churn . !
corg | Molesaoled .. : = p‘nzl\ujr’.‘ em= red, s »el;\n,!l;mlgélfvunx;r:a. ‘ :
. RECOVERY | AZSIDS 1122 31 core (Xzeriems | E2 270 13T ar-law w2ty i
ids dic. X-seres' Ev o 1- oAk 2t 47 <=2 . Ne i
Peaie o of waring Psement, €n o Lz AT ity BT TE3 e N 7 _ _ Sheet 3 of 66
FEATuxE ... Brine Vell Field . . . .. .. . mooee v CRBSCP .. seare Colorado | smeey . 1 e 1 wgeg m PH=2W
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7-1387 (9-49)
»

uresy of Reclamation

QPO 834401

WoLE No. PH-IW . .. c

rFeATURE . Arine WNell Field. . ...
LOCATION. Mest
DS. MN.........
seoun . 10=12-76 . . minisueD. 10-12-76. .

DEPTH AND ELEV. OF WATER
LEVEL AND DATE MEASURED. See Notes.........

Ceetieieioo.. ... PROJECT. .. Paradox Unit, CRBSCP
. of Polores River . .
. DEPTH OF OVERBURDEN 51,0 ... ..

GROUND ELEV. . 4839,39

GEOLOGIC LOG OF DRILL HOLE

YOTAL

. DEPTH.!

LocGep 8Y. R.. L. Crutchfield. ...

62,0

DIP (ANGLE FRowHORIZ) .. .30 ...

BEARING.

LOG REVIEWED BY. .. ......... ...

> PERCOLATION TESTS < - =
NOTES ON WATER  |yvpel w — T 53’..; EQ g |2 Drilled by Becker Drills, Inc.
LOSSES AND LEVELS, AND| &> H - (- [ o wZ
-] (PFEET) g [ Ea | 2Fe | Be oe CLASSIFICATION AND
it ra i R u§ o | 3 ¢ ";§ a2 PMYSICAL CONDITION
DRILLING CONDITIONS JMOL = :lgﬂ 1o K H 58 I f igd 610
m |%é& @ru | 512 W) Loso 39 g0 2 Spec. No. 400C-61
A11 depths are taker| 5. 1 AS | tbt Required By Specifigatiogs 1 NOTE: Percentages given in the following
’from ground surface} 80 ] ’ p descriptions are visual estimates.
ides t ] ]
;‘;T: 33‘25:3 ;‘::.:t 3 1 0.0'-10.0': SILTY SAND;70% fine sand, 30
bf percussion drill b 1 non-plastic fines, subangular to occas-
b 4 4 ionally subrounded, tan to brown, loose
ERILL EQUIPMENT '0: g consistancy on ground surface, strong
[Becker, Model No.BO 4 } reaction to HCl, (SM)
ruck-mounted air- )
tamﬂ drive, 5" O 3 3 10.0'-20.0": GRAVELLY SAND;20% fine gra-
b. double wail cas—. ] ] vel to 1" size, 30% coarse sand, 30%
ing of 3%"I.D.,with 4 40 medium sand, 20% fine sand, subangular
600 C.F.M. air com-| 203 919,39 20,014 to subrounded with coarse grains occa-
bressor and cyclone ] ] sionally angular, occurred in slurry
Lssembly with Bamplé j 4 beyond 14.0'; moderate HCl reaction to
 cbe J leLJ 23,0] 14.0" and strong HCl reaction beyond 14.
) ] 1 (sW).
PRILLING MEDIUM b ] . ,
f\ir medium through- ] m 20.0'-25.0": SAND; 15% coarse sand, 50%
ut the hole ”: ] medium sand, 25% fine sand, 10Z% non-
P L 4 plastic fines, subrounded to Dccasionall%
CASING & BACKFILL ] b subangular, gray, strong HCl reaction.
Placed 5%"0.D.casin 7 7] (SW)
hs hole was drilled.| E 4
Casizg was removed ] ] 25.0'-30.0': CLAYEY SAND;60% fine sand,
bn completion of 404 ‘ 40-1 . subrounded to occaslonally subangular,
ir1111ing and hole ] ] 30% plastic and non-plastic fines and
Las backfilled with g q 0 about 10% gray, fat clay scams, gray,
kand as casing was 3 3894789 %4 . some evaporite coating on dried samples,
ulled. ] b strong reaction to HCI,
ROUNDWATER 50-: ,889. 34 1 30.0°-44.0': SAND; 10% fine gravel to 1"
fnterval Condition ] 7 24 59 01 size, 25% coarse sand, 45% medium sand,
h.0-7.0 Dry 1 A ) 20% fine sand, subrounded to subangular,
b .0-14.0 Moist 4 gray, evaporite coating on dried sample,
14.0-50.0 Water Flow ] ] strong reaction to HCl. (SW)
£0.0-62.0  Dry ! 3. 44.0"-44,5": FAT CLAY;high plasticity,
NOTE: Lower dry zone '20_ d N gray, high dry strength and toughness,
hay have lost some R0} lAS Bdttom df Hol strong HCl reaction, (CH)
4
oisture in blowing b Sto Lped drjilling when ] 44.5'-50,0": SAND; as in 30.0 to 44.0
hir medium. ] encounterdd formation, 7 above.
] 1 50,0"-52.0': LEAN CLAY; medium plasticity
70-] 20 grading to moderately high plasticity in
] b places, contains about 20% fine sand and
1 ] zones of fine sand concentration, gray td
- . brown, contalns some brown organic mat=-
] ] erial, medium to high dry strength, med-
:J ] ium toughness, strong reaction to HCI.
20 80~ (cL)
] ] 52,0'-61,0": GRAVEL; 30% coarse gravel td
1 ) 3" size with some angular breaks indica-
7 7] ting possible cobbles, 40% medium gravel
b ] 30% fine gravel, subrounded to subangulas
with angular breaks, well graced, indiv-
90% 907 idual grains are hard, dried samples are
] 1 coated with evaporites, coating reaction
] ] strongly to HCl. (GW)
] ! 61,0'-62.0': GYPSIFEROUS BRECCIA: shale,
b l J' soft, gray brown.(Hermosa Formation)
EXPLANATION
CORE BD = Becker Drill
LOSS
TypbSt Bot$ir . (blown) $amBle Diomond, H = Hoyateliite, S = Shot, C s Churn
Hole saaled . ... ... ... ... P = Pocker, Cm w Comented, Cs = Botrom of casing
CORE | o ox. size of hole (X-series) - - Ex = 1-1,2",  Ax®= 1.7/8",  Bu=2.3/8", Nam3'
OV | e S s e 82 U ARTIUEY BT Mo
ide dio. l series). Ex = 1-13/16", =2.1/4" x = 2 " Nx =
g.".'i?.:u-'."of:::c: f...n-.)’. CEx o 1-1/2%,  Ax = 1.20/32, Bx =2.3/8" Nxw 3" Sheet 4 of 66
FEATURE ... ... Brine Well Field ... ... ....... PROJECT . .CBBSCR .. .. ... STATE .Colorado.. SHEET. 1 .OF .l . HOLE NO .PH=3W. ...
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Brvan of Raclemation om0 sba- a0t GEOLOGIC LOG OF DRILL HOLE sweet. 1., or. L., ..
reaTure . Brine Vell Field ceee....PROJECY. .. PaFsdox. Unit , CRBSCP . ... . . .. ... syare. Colorado
HoLE wo. . BH=ON Lm"“'"' West. of. Dolpuz RIVEF..... cnoumo EvLev. 4938:59 . DIP (ANGLE FROMHORIZ.). 0 .. ... ...

AP A TOTAL y
secun .10-11-76 . . rpiswep. 10-11-76. . pepvw or oversuroen ... 53:0. ... ogetH.5%:00. . BEARING. .o o voneer oo e
VA b e e IR, . . See Nozes, ... ...l roceep ay. R.. L,. Crutchfield .. LOGREVIEWEDBY.......................
MNOTES ON WATER rYR UE PERCOLATION T“;’ ;;: =E m §° Prilled by Becker Drills, Inc.
VELS, > DEPTH = | Wew - z
Chimc, Cembwrie, |dre| 58 | e 3 |§F |avs | B> | &8 (a5 PHYSICAL CONDITION
CAVING, AND OTHER | oF | Y& Loss | B > N
ORILLING CONDITIONS oLl & [rmgu] 35 e |z Spec. No. 400C-610
om | TS w.rur|edi) [mmo fo3g, 59 3 _

A1l depths are taken iz": AS t equirgd by Jpecilycatigns NOTE: - Percentages given in the follow=-
From ground surface; ] ing descriptions are visual estimates.
pome subsidence at b 0,0'-13.0": STLTY SAND; 10% medium sand,
hole due to impact ] 50% fine sand, 40% non-plastic fines,
pf percussion drill. ] subangular to subrounded, loose consis—
PRILL EQUIPMENT lO-.' tancy on ground surface, tan to brown,
Becker, Model No, 180 ] 925, 5% strong reaction to HCl. (SM)
fruck-mounted, air- h 92409 13.0'-14.5": CLAYEY SAND: 10% coarse sand,
rammer drive,| %" 0 h 10% medium sand, 407 fine sand, 407 plas{
p. double wall casing E 920, 59 tic and non-plastic fines, subrounded to
pf _3;‘1’1)" with 600 204 subangular, tan to brown, some evaporite
[.F.M, air compress- p
¢ d cyclone ass ] coating on dried sample, strong reaction
r and ¢ - .

to HC1l. (SC

bmbly with sample ] (0
ube. . 14.5'-18.0": SILTY SAND: 10% coarse to
DRILLING MEDIUM b £910.5 medium sand, 60% fine sand, 30% non-

Bir medium through- p 9085 plastic fines, subangular to subrounded,
but the hole, ”'_‘ tan to brown, occurred as slurry, strong

k reaction to HCl. (SM

FASING & BACKFILL b 904,59 - (st
blaced 5%"0.D.casing] 4 18.0'-28.0": LEAN CLAY; medium to moder=-
hs hole was drilled. b ately high plasticity and may grade to
Casing was removed R fat clay in places, contains about 20%
bn completion of e w fine sand and has zones of fine sand
firilling and hole ] concentration, brown, contains some
as backfilled with ] orpanic material,occurred with black HZS
Eand as casing was . smelling water, strong reaction to HCl1.
pulled. ] 890. 5 (cL)

GROUNDWATER _ ] 28.0'-30.0': GRAVELLY SAND;25% fine pra-
n::)ell';a(l) Co;dition ”'j vel to %" size, 35 % coarse sand, 20%
3 (')_H'. 5 Mz:;st ] ,885, 59 medium sand, 20% fine sand, subangular
4'5 48.0 p to subrounded, well sorted, gray, some
8-0_51'0 Hat;.rt Flow } 5] evaporite coating on dried sample, strong
L0-53, e
J HC1 d . W

3.0-59.0 Moist |pp ] las Bbttom bf Holb 879 59) . w Qfe::t:“ Gli_i ) o

. 60 40~ .Q'-34,0": VEL;5% coarse gravel to

NOEE lTiaie of oil- 1 Stopped drflling) becaupe ] 2", 50% medium pravel, 35% fine gravel,
]te 8 : ubes 025 ot b in fprmaripn. ] 10% sand, subrounded, dried samples coatH
fater at about ¢ B g ed with some evaporite, slight to moder-

] ] ate HCl reaction., (GW)
] 10-; 34.0"-40.0": SAND; 15% coarse sand with
70-: ] occasional fine gravel to %" size, 70%
1 medium sand, 15% fine sand, subangular
9 3 to subrcunded, contains thin (1" to 2")
p p clay seams at about 38.0', gray, evapor-
h 1 ite coating on dried sample, strong
% 80- reaction to HCl. (SW)
] ] 40,0'-48.0": SANDY GRAVEL; 60% fine gra-
] ] vel to 1" size, 40% coarse sand, 2" clay
- seam at about 48.0", subrounded to occa-
3 ] sional subangular sand, some evaporite
] 1 coating on dried sample, *strong HC1 -
90 90+ reaction, (GP)
1 ! ] 48.0'-53,0": GRAVEL; 15% medium gravel tq
1 ] 1" size, 707 fine gravel mostly about %"
] 4 size, 15% coarse sand, occasionally sub-
1 ] rounded but mostly subangular to angular,
b individual grains are quite hard, some
EXPLANATION evaporite coating, slight to moderate
BD = Becker Drill HC1l reaction, (GP)
CORE 53.0'-59,0": GYPSIFEROUS BRECCIA; Shale
Loss AS = Adr (blown) Sample and sandstone, gray (Hermosa Formation)
ofhole..........0n.. D = Diamand, H = Haystellite, S m Shot, C = Churn .
r: sooled . . - ... P = Packer, Cm = Cemented, Cs = Bottem of cosing
CORE | ol owoled i hole Dhesorion) - Ex = 1127, Axm 108",  Bxm2-3/8%, N3
ECOVERY | | ize of core (x,. Ex = 7/8", A= 1-0/8%  Bx = LS/BY Nx-2-18"
Outsids dia. of casing (X-series). Ex = |- \3’16" Ax =2-1/4", Bx = 2.7/ ::. Nx = 3-"'1/2'
inside dic. of eosing (X-serins). . Ex = 1.1/2”, = Ax = 1-29/32", Bx = 2.3/8°", Nu = 3 Sheet 5 of 66
FeaTure . Brine Well Feld . . prosecy . CRBSCP state. Colorado  sueer 1 of. L. woLe wo. .BH-4H




7-1937 (9-69)

Bureau of Reelsmation aPO e84 - 401 GEOLOG'C LOG OF DB"! HOLE sHEET . L ... or. .1 .
FEATURE . . . Brine. Well. Fieldw. si of Dolores Ris rroJECT. . . Paradox.Unit, .CBBSGR. ... .. ... ... . STATE. . .qu.O.t.a.go .........
of Dolo es ver
. HoLe NEH-5H, | Lou:;ou RE.OF. 0% Fe e " cmouwp gLev. (493215 . DI (ANSLE FROMHORIZY . 90 ... .. ....
..... P TOTAL .
eecun 10-12- .7.6. .. Fwisweo. . 10512-76. oepri or oversuromw .. 70:07 .. oeptH. . /0:0" . mEARING... ...l
H Al L
R e MRS Ve S eNeUno. . See Notes . . .. .. . LoGoED ey.Ry Ly Crutchfield |ogrEvIEWEDBY..................... ..
x PERCOLATION TESTS <.t | B¢ =
NOTES OM WATER TYP =§ oEPTH e ESE =E v Eg Drilled by Becker Drills, Inc.
LOSSES AND LEVELS, | Avo &2 o JAL H HRES g |Ee |oE CLASSIFICATION AND
CAVING, AND OTHER | oF | V& vess | B |2 5|28 MYSICAL CONDITION
DRILLING CONDITIONS MOLE| & | rn o s | N3 s 3»-
w [T @rar |30 faoms | o0 Spec. No. 400C-610
All depths are take i ] AS| %t Rpquiref By Specififatiops NOTE: Percentages given in the follow-
from szuilg surfacey BD J ing descriptions are visual estimates.
some subsidence at 3 ' ', .
hole due to impact ’ 0.0"-11,0': SILTY SAND;65% fine sand,
L percussion drill h 35% non-plastic fines, subangular, tan,
ILL EQUIPMENT " strong reaction to HC1l (SM).
RIL
p . . '
ecker,Model No.180 ] 11.0'-14,0": SAND; 20% fine gravel to 1’
e ruck-mounted, air- p size, 207 coarse sand, 30%medium sand,
hammer drive,’Sls" 0 _: 30% fine sand,. subangular to subrounded,
. double wall cas-— ] . well graded, tan, strong reaction to
ing of 3%"1.D.,with ] HCL (5W).
00 C.F.M. air com-| 207 14,0'-15.0";: SILTY SAND; 65% fine sand,
pressor and cyclone ] 35% non-plastic fines, tan, occurred as
lassembly with sampld 4 slurry, strong reaction to HCL (SM).
ttube. 7
b ] 15.0'-45.0": GRAVELLY SAND; 25% gravel
DRILLING MEDIUM 4 up to 1" size, 15% coarse sand, 20% med-
pir medium through-1 447 ium sand, 40% fine sand, subangular to
put the hole, ] occasionally subrounded, well graded,
CASING & BACKFILL 1 gray, trace of wood, some evaporite coat
Placed 5%"0.D.casin . ing on dried sample, moderate to strong
Ls hole was drilled. ] reaction to HCl. (SW)
Casing was removed ] 45,0'-55,0": SANDY GRAVEL; 20% coarse
pn completion of 40 gravel up to 2" size with angular breaks
Hrilling and hole ] indicating possible cobbles, 30% medium
was backfilled with J 4894 1 gravel, 20% fine gravel, 30% fine to
band as casing was 7] - coarse sand occurring in slurry, sub-
. pulled. ] angular to subrounded, well graded, gray
GROUNDWATER ”_1 evaporite coating on dried sample, sligh
Tnterval Condition ] to strong reaction to HCl. (GW)
p.0-14.0 Moist 4 55.0'<60,0"': SANDY GRAVEL; 10% medium
14.0-50.0 Water Flow R bGal gravel, 50% fine gravel, 40% clayey sand
50.0-54.0 Wet ] subrounded to subangular, gray, some
b4.0-60.0 Moist p evaporite coating on dried sample, stron
0.0-70.0 uWater Flow] o] 4879,.1 reaction to HCl. (GW)
0.0-79.0 Dr b
¥ : 60.0'-65.0': SILTY SAND: 5% gravel to 1"
KoTE: Strong flow ] 874 19 size, 65% fine sand, 30% non-plastic
bf white brine ] fines, subangular, occurred as a black
betwe".en 42.0" and 1 slurry, strong HCl reaction. (SM)
6.0, ]
70 14869.1 65,0'-70,0': SILTY SAND; as 60.0' to
] 65.0" above but contains about 15% gra-
] vel to 1" size (some of gravel is sand-
. stone and shale).
h
5.5 70.0'-79.0': GYPSIFEROUS BRECCIA; shale,
. AS £ Hol 860, 1 soft,gray. (Hermosa Formation)
] Stopged drillling |becaude
1 in farmatidgn
p | .
90-_: | 90
] l ]
EXPLANATION
Eggsi BD = Becker Drill
AS = Air (blown) Sample
Typsofhole ... ... .. ..... D = Diamond, H » Haystetlite, § » Shot, C = Churn
CORE Hole seoted . . ... ... ...... P = Packer, Cm w C-mom.d“C| = Bottom of‘fﬂliﬂg .
ECOVERY | Approx. size of hole (X-series} . . Ex x 1.1/2",  Ax=17.8 Bx =2.3/8"", Nx =3
Approx. size of core (X-serie Ex = 7/8", Ax =1 1/8" Bx = 1.5/8"", Nx - TJ.’S‘
Outside dia. of caving (X-ser| Ex = 1-13/16", Ax = 2.}/4" " Bl =2.7:4" Nx = 31 ¥
Inside dia. of casing {X-series). . Ex = 1-1/2", Ax = 1.29/33"", Bx = 2-1/8", Nx = 3" Sheet 6 of 66
FEATURE .. .Brine Well Field . .. . . ... . ... PROJECT . CRBSCP. . . ... sTaTE Colorado. .. sweer L.ofF ..l Wote no PR-SW ... ... ..




7-1337 (9-59)

Buresu of Reclametiss aro sn4- a0t W SHEET,...L .. OF . 2.
reatune .. Arine Well Field. ............. aive paosecy. . Peradox Unip, CRBSCP svate. . Colorado
(e}
HoLE No. . FH-EW " anoump aLey. 4938,16. ... ... pipcanvcLe FROMHORIZ). .90 L
- AL
secun 10=11-76 | prugmen. ] 10‘11 _oEeTH Or oversuRoeN ... 329:07. .. BRPMN. . 12957 BEARING. ... .. iiiiiiiiie e
DE
CEvEC MR B2 iuzﬂ‘&.......??% Notes . . . ... . Logespsv.R: L: Crutchfield ,ogmeviewensy.......................
: = PERCOLATION TESTS < £ H
Lav;g:;s:::gg& lryp: Eg e ™ SIE § ) gg Drilled by Becker Drills, Inc.
Al 3 AND t~4 ot g X ws )
(FRET) (g 13 o CLASSIFICATION AND
Casing, CEmeNTING. | sizel OB coss g: s $° |3 PHYSICAL CONDITION
ORILLING CONDITIONs MoLel & [ rn o | ; s g.— sonc. No. 400C-610
pec. No. -
(%) o Ca) [( XX RYRLE S8 ﬂ..)m 0.0
All depths are takegs 5 | AS Mot Required|By Spgcificption ) 1y NOTE: Percentages given in the follow-
from ground surfacejd BDA ’ . ing descriptions are visual estimates.
some subaidence at ]
hole due to fmpact y 0.0'-5.5": SILTY SAND; 70% sand, 30%
of percussion drill ] non-plastic fines, subangular to sub-
1 rounded, tan, loose consistancy on grou-
DRILL EQUIPMENT - nd surface, strong reaction to HCl. (SM)
Becker,Model No. 180 1
truck-mounted, air- . 5.57-6.0': FAT CLAY; high plasticity,
hammer drive, 5%" O > brown, high dry strength and toughness,
D. double wall cas= ] strong reaction to HCl., (CH)
ing of 3%"I.D., wity 6.0'-12.0": SAND; 10% coarse, 60% mediuﬁ
600 C.F.M, air com-| 20 30% fine sand, subrounded to occasionall]
pressor and cyclone ] subangular, tan, strong reaction to
assembly with sampl{ 4 HC1l. (SW)
tube. ‘
ube ] 12,0'-28.0": GRAVELLY SAND; 30% fine
DRILLING MEDIUM j gravel to 1" size, concentration of graJ
Alr medium through-| 3o vel increases with depth, 20% coarse
out the hole.. ] sand, 30% medium, 20% fine sand, sub-
CASING & BACKFILL b rounded, gray, some evaporite coating otJ
$T1aced 5%70.D.cas: 0.D.casing 1 dried sample, atrongly reactive to HCl.
as hole was drilled 9 (sW)
Casing was removed ‘d 28.0'-32,0": SAND; 10% coarse sand, 50%
on completion of B medium sand, 40% fine sand, subangular
drilling and hole ] to subrounded, gray, some evaporite
was backfilled with 4 coating on dried sample, moderately
sand as casing was ] strong reaction to HCl., (SW)
d. b
pulle ] 32.0'-32.5': FAT CLAY; high strength,
GROUNDWATER 30 gray, high dry strength and toughness,
Interval Condition ] moderately reactive to HCl., (CH)
0,0-12,0 Dry-Moi ]
13.0-46.5 vater Flod 1 32.5'-34.0": GRAVELLY SAND; 20% fine
46.5-54.0 Wet p gravel to 1" size, 20% coarse sand, 30%
54.0-74.0 Moist ] medium sand, 30% fine sand, subangular
7&.0-88.0 Wet ] to subrounded, some evaporite coating or+
88.0-118.0 Moist 60: driéd sample, gray, strong reaction to
118.0-122,0 Wet ] HCL. (SW)
122,0-129.5 Moist - 34.0'-38.5': SANDY GRAVEL; 60% gravel to
] 1" size, 15% coarse sand, 25% medium to
h fine sand, subangular to subrounded,
70 gray, some evaporite coating on dried
] sample, strong reaction to HCl, (GW)
j 38.5'-43,0": GRAVELLEY SAND; as 32.5' td
} 34,0" above. (SW)
] 43,0'-69.0"': GRAVEL ; 20% coarse gravel
80 to 2" size with angular breaks indica-
; ting possible cobbles, 40% medium gra-
1 vel, 20% fine gravel, 20% sand, sub-
e rounded to angular, Some evaporite
] coating on dried samples, slight to
] strong reaction to HCl, (GW)
%0 69.0"-72.0": SANDY GRAVEL; 70% fine
] : gravel up to %" size, 30% sand, sub-
] | rounded to subangular, gray, some evap-
| orite coating on dried sample, strongly
5.5" ' I reactive to HCl., (GP)
BD AS : 838.16100.0 1
EXPLANATION
CORE BD = Becker Drill
LOSS
AS = Air (blown) Sample
Typsofhele.. ... ......... D = Diomend, H = Huvuul’lin, S = Shot, C = Chum
CORE Hele sooled .. ... .. .. P = Pocker, Cm w Comented, Ca = I.nom of culmg "
ECOVERY Approx. size of hole (X. .. Ex w1727, Ax = 1. 7/"' Bx = 2-3/8", =]
Appre e of cora (X- .Ex = 7/8" Ax = 1. I/I" Bx = 1.5/8'°, Nu-l‘f’l"
Outsi of cosing ( CEx = 1.13716", Ax=21/4", Bx=2.7/8' Mx=31/2"
Inaid of cosing (X-uri.l)- Ex =1-1/2", Ax=l- 2’/32" Bx = 2.3/8", Na w3’ Sheet 7 of 66
FEATURE . Brine Well Field............. . PROJECT . .CBBSGR . ... ... sTaTe .Colaxada .. sHEeEY . 1. oF . 2. HOLE no PHTOW. .
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1-1337 (9=b9)
Bures

v of Reciemation PO 884 - 401

OGIC LOG OF DRILL HOLE

SHEET. . . 2...

reaTURE Brine Hell. Fleld .......
oL no.EH=6W -

M.,

oolol.
. Finswep. L0-11-76,

BEGUN . - DEPTH OF OVIIIU.D!N

°EE¥':‘L‘R§H¥‘.%'E!?H.'».

LoGGED aY. Re, Lo, Crutchfield

TOTAL
pErtH. 129:35!

sTate, Colorade

=4
DIP (ANGLE FROM HORIZ ) . . 90 ...........

BEARING.

PERCOLATION TESTS

DEPTH
{PEET)

e

o Ca}

NOTES ON WATER TYP
LOSSES AND LEVELS, AND
CASING, CEMENTING, SIze
CAVING, AND OTHER OF
DRILLING CONDITIONS NOL

Loas

i
b

[CL B

GRAPHIC
LoG

A PN (r;.m

SAMPLES FOR
TESTING

‘Drilled by Becker Drills, Inc.

CLASSIFICATION AND
PHYSICAL CONDITION

Spec. No. 400C-610

4828, 1

1‘0.2
d

WS FUWTS PUVUE WU B
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Lokl aiad

of
wn
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AS Battom Jf Holsg

Stopped dtillinnghen
encquntergd formationd

n?nlul;;n-%;

5 I?,‘IA_L,‘AAII§LAI L

e e |

FIT RIS IPIT S B Sl IV I IS Y

72.0'-74,0": FAT CLAY; high plasticity
gray, high dry satrength and toughness,
strong reaction to HCl. (CH)

74.0'-88,0': CLAYEY SAND; 70% fine sand
30% plastic fines, occ, thin lenses of
sandy clay, subangulay, gray, some whitg
evaporite coating on dried sample, mod-
erate to strong reaction to HCl. (SC)

88.0'-94,0': SANDY GRAVEL; 30% coarse
gravel to l%" size with some angular
breaks which indicate possible cobbles,
20% medium gravel, 10% fine gravel,40%
silty sand, subangular to subrounded,
gray, some evaporite coating on dried
sample, strong reaction to HC1l. (GW)

94,0'-100,0': CLAYEY SAND; 10X coarse
sand with occ. fine gravel, 60% fine
sand, 30% plastic fines, subangular,
gray, some evaporite coating on dried
sample, strong reaction to HCl. (SC)

100.0'-110.0": CLAYEY GRAVEL; 20% coars
gravel to 1" size, 20% medium gravel,
30% fine gravel, 30% very clayey sand,
subangular to subrounded, gray, some
evaporite coating on driled sample,stron
reaction to HCL (GC).

110.0'-118.0"': CLAYEY GRAVEL; occasion-
al coarse gravel to 2%" size with angu-
lar breaks indicating possible cobble,
70% fine gravel to 1" size, 30% sandy
clay, subrounded, gray, some evaporite
coating on dried sample, strong react-
ion to HCl. (GC)

118.0'-129,0": CLAYEY GRAVEL; 30% med-
ium gravel, 40% fine gravel, 30%Z sandy
clay, subangular, dark gray, some evap-
orite coating on dried sample, moderate
reaction to HC1l. (GC)

129,0'-129.5": GYPSIFEROUS BRECCIA;
shale, gray and some sandstone
(Hermosa Formation)

EXPLANATION
BD = ker Drill
CORE Becker Dril
L0ss AS = Air (blown) Sample
D = Diomond, H = Hoystellite, S = Shot, C » Churn
.............. P = Packer, Cm = Cemented, C1 = Bottom of cosing

CEx =1-1/27, Ax = }.2/8", Bx = 2-3/8'", Nxw=3"

CEx = 7/8%, Ax = 1. 1/8" Bx = 1.5/8"", Nx - 2.1/B"
). Ex = 1-13/168"", Ax = 2.1/4"" Bx = 2-7/8°", Nx = 3.1/2"
. Ex =1.1/2", Ax = 1.20/33", Bx = 2- /8 Nx w3

of hole
s seoled
Appvo. size of hole (X-s
Approx. size of core (X-a
Outside dia. of casing (X
Inside dia. of casing (X-series).

CORE
ECOVERY

Sheet 8 of 66
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7-1337 (4-69;

Buresu of Reclamation 0 bua-401 GEOLOGIC L!!i OF DRILL HOLE SHEET..)... . OF..2.. ..

. FEATURE  .Bring Well Fleld . . . .. . .. . proJecT. . Paradox Unit, CRBSCP .. | state. . Golorade
- LOCATION. ..“.e.!.t. of Dolores River .. . °
HOLE no. .EH-TW CORDS. crouWD eLev, 4936.86 DIP (ANGLE FRoM HORszZ.y ... 99 ... ... .. ..
secun . 1012276 | pisuep. .1‘Q'.1. ~76.._perTH or ovemsuroen ... 94:0". . BEPTH. . 95:0" . BEARING. ... vt
DEPTH AND ELEY. OF W,
LEVEL AND DATE MEASURED. . .. .See Notes ... . .. ..... Loccep Y R. L. Crutchfield | LOG REVIEWED BY. . ... ouvvonvnnnennnn.
x PERCOLATION TESTS <5 | ZIF =
NOTES ON WATER . - >Zh - (4
LooTEOn waTER, Ty;p ww Py g e u;: E.‘ ; :g Drilled by Becker Drills, Inc,
CASING, CEMENTING, o (PEET} 8 | dei ot | 2v |aF CLASSIFICATION AND
o siLe ure
CAVING, AND OTHER v Loss 3 - <5 v PHYSICAL CONDITION
DRILLING CONDITIONS JMOL « (‘ 2 10 ¥ 3 5 ;"
m | 'wca ©.pa) | (rSin) [y h&936.8€ 0.0 X Spec. No. 400C-610
All depths are takel.S.S_ ASfNot Rejquired By Specifigations NOTE: Percentages given in the follow- |
from ground surfacej gp ] 933 8 ing descriptions are visual estimates,
some subsidence at 3 .
hole due to impact b 0.0'-3.0": SILTY SAND; 60% fine sand,
of percussion drill 1 40% non-plastic fines, subangular, tan
4 to brown, loose consistency on ground
DRILL EQUIPMENT 10-; surface, strong HCl reaction. (SM)
Becker,Mdel No. 180 p
truck-mounted, air- ] 3.0'-6.0": CLAYEY SAND; 60% fine sand,
hammer drive, 5%" O b 40% plastic and non-plastic fines, sub-
D. double wall cag- ] angular sand, dark gray-brown, white
ing of 3%"1.D.,with p evaporite coating on dried sample,
600 C.F.M. air com-| 20 strong HCl reaction. (SC)
pressor and cyclone : 6.0"-10,0": SAND: 5% fine gravel to "
assembly with sampld 1 size, 20% coarse sand, 407 medium sand,
tube, 1 ‘59 P 35% fine sand, subrounded to occasionally
DRILLING MEDIUM ] 10584 subangular, tan to brown, occasional
—“-—:iz ‘t“:‘:izglzhr"“gh‘ " L906.86 t;‘i;?s, well sorted, strong HCl reaction.
. 9
CASING & BACKFILL : 10.0'-25.0": CLAYEY SAND; 70% fine sand,
[Flaced 55"0.D.cas 5%70.D.casing ] 30% mostly plastic fines, subangular
las hole was drilled b sand, dark brown, occurred in slurry,
Casing was removed 1 strong HCl reaction. (SC)
on completion of 40 25.0'-26-0": FAT CLAY; high plasticity,
drillir}g and hole ] brown with black swirls, high dry stren-
[was backfilled with p gth and toughness, slight HCl reaction,
sand as casing was ~ (CH)
fpulled. ]
p 26,0'-30.0": GRAVELLY SAND; 25% fine gra-
GROUNDWATER 0] vel to 1" size, 15% coarse sand, 15% med-
Interval Condition 9 ium sand, 25 % fine sand, 20% non-plastid
0.0-10.0 Moist 1 fines, subangular to occasionally sub-
;gg-ggg ge: . _‘: rounded, brown, well graded, strong HCl
.0-36. ois reaction, wood fragments. (SW
36.0~49.0 Water Flow ] ’ B (5w
19.0-75.0  Wet “4 30.0"-36.0": SANDY CLAY; low to moder-
75.0-94.0 Moist ] ately high plasticity, contains about
4 20% fine sand and zones of fat clay from
h 30.0" to 32.0' and contains about 40%
] fine sand from 32.0' to 36.0', sand is
] subangular, red, medium dry strength and
o toughness, moderate HCl reaction. (CL)
] {96 ] |36.0'-42.0': SAND; 20% coarse sand, 20%
] ) 0090’ medium sand, 45% fine sand, 157 non=-
h _'.Dd,y plastic fines, subangular, tan, white
] 1 0 levaporite on dried sample, strong KHCl
. ;/::7?’; reaction. (SW)
A
80 80 ®0g®] [42.0"-46.0": SAND; 10% fine gravel to %"
] -/bo' size, 15% coarse sand, 30% medium sand,
3 Jo° P 30% fine sand, 15% non-plastic fines,
] -.'6-. subangular to subrounded, tan, white
] 1 p;;‘ evaporite coating on dried sample, mod-
'o_- 90_-]/ [ erate HCl reaction, wood from probable
M 4oﬂ‘:“'m log at 42.0'. (SW)
L]
an 3 bas | Borebo of bote 842 8d 94 0."000 46.0'159.0;l:"SAND¥ GRAVEL; 20% coarse
B ] gravel to 1" size with angular breaks
b Stopppd drifling fhen indicating possible cobbles, 30% medium
; reachqd formhtion. ] gravel, 207 fine gravel, 30% sand as
describad fram 42 0' t0 46 0' gubapaulay
EXPLANATION .
CORE BD = Becker Drill
LOsS AS = Air (blown) Sample
.............. D = Diomond, H = Haystallite, S = Shot, C = Churn
CORE ) : - P]“lh.z" Cm :c.m‘em.:.c. -aan;na?;":ul;‘nq 3
- «= \ x = x =
ECOVERY CEx w7/8", Ax=11E Bl S/, Ne - 2-1/87
-:) Ex =113 16", Ax =2.1.74", Bx = 2-7/8', Nx = 3:}'2"
s}. . Ex = 1-1/2", x = 79/32" Bx = 2-3/8"", Nx =3 Sheet 9 of 66
FEATURE .. .. Brine Well Field . proJecY .GRBSCE - state .Colorado  suger L..oF . 2. woLE no .PH-IW




7-1337 (9-69)
su of Reclamation

PO S84 - 400 Gsmmlc Lm OF DR'! ! HOLE SMEET....2.. OF. .. 2. ...

FeatTure . Bxine Well Field . ... ... ..., . smoJECT, . Paradox Unit, CRBSCP ... .. .. ..... .. state. Colorade . .. .. .
- LOCATI Mest MM .
woLe wo. FHSTY . cmu“u af :‘ River.. GROUND ELRY. .. 4936.86. ... .. DIP (ANGLE FROM HORIZ ) .90, ... . ... ...
- rg g e B TOTAL
sroun 19712776 pguen. 1912776 pepri o ovemsuroen . 940" ... .. OEPTH. . 34:07 . BEARING. .« .. oo
D!'TN AND ELEV.
CEVEL AR bATE NEASURED. . . .. See Notes . . . ..vvv.. LOGGED BY. K. | L. Crutchfield . . LOGREVIEWEDBY.......................
z PERCOLATION TESTS .o | XF -4
NOTES ON WATER TYP ..,E, e = 555 '.'E. v Eg Drilled by Becker DPrills, Inc.
= b= "] =
oo, Ceuiwrie, | ez| S8 (FEET) 3 (5p |ars | B |Eg |82 TSl Conaion
CAVING, AND OTHER | v8 Loss 2 | sS |38 PHYSICAL CONDITION
DRILLING CONDITIONS [HOL « grew ; k1 s |3 s No. 400C—610
|5 ©.ra) | pS1) ) X pec. No. -
] i to subrounded, white evaporite coating
] on dried sample, slight to moderate
7 ] HC1 reaction. (GW)
] b 59.0'-62.0": SANDY CLAY; low plasticity,
0] 1o contains about 40% fine, subangular sand
b 1 gray, medium dry strength and toughness,
1 ]
E slight to no HCl reaction, (CL)
p ]
b 7 62,0'-63.0": GRAVELLY SAND; 20% fine gra
E 4 vel to %" size, 70% coarse sand, 10%
] ] medium sand, subrounded to subangular
20+ 20 to occasionally angular, poorly graded,
. 4 gray, no HCl reaction., (SP)
] ] 63.0'-70,0": FAT CLAY; high plasticity
] ] mostly, with silty zones which grade to
L 4 medium plasticity lean clay, gray, high
ﬂ-: ”i dry strength and toughness, no HC1
3 reaction. (CH)
p ] 70.0'-94.0': CLAYEY GRAVEL; 30% coarse
] 4_ gravel to 2%" size with angular breaks
1 indicating possible cobbles, 20% medium
p j gravel, 207% fine gravel, 30% clay which
40 ‘01 occurs as slurry to 75,0' after which it
1 1 is a moist coating on gravel, coarse
J ] gravel decreases as fine gravel iIncrease
p 7] (some of which is sandstone & sandy
b b shale fragments) with depth until fine
] ] gravel to %" size is about 75% of sample
30- ”4 near bottom of hole, subangular with
1 1 angular breaks and occasionally sub-
p ] rounded, individual grains are hard, only
7] -] occasional slight reaction to HCl. (GC)
] ) 94.0': GYPSIFEROUS BRECCIA ; shale, soft
wj 80 gray. (Hermosa Formation)
] E
] ]
- -
3 :
704 70
] ]
] ]
] i ]
20 ‘ 1
Y so—
] ‘ b
. : N
E 1
90] 90
] ]
] . i
I 3
EXPLANATION
CORE
LOSS
efbole..............D = Diomond, H = Haystellite, $ & Shot, C = Thurn
CORE Hole secled . . . . ... ... ..., P = Packer, Cm = Comented, Cs = Bottom of casing .
ECOVERY | Apprax. size of hale (X- Ex - 1 172" Au = 1.7/8", Bx=2.38 New3"
Appron. size of core {X-ne . /8", Ax = 1-1/8%, Bu =} ", Nx - 2-1/8'
Outside dio. of casing (X-seriws). E: = \ 13716, Ax = 2-1/4°", Bx=2 ToNx = 31727
Inside din. of casing (X-series). . Ex m 1.1/2",  Ax =).29.32", Bx »2.3/8"", Nx=3" Sheet 10 of 6§
FEATURE ... . Brine Well Field . . .. . . ... prosecT . CRBSCP, . .. .. staTe . Colorado . sueer 2. of .. 2 WoLE No PR-TW ... .. ..

112




7-1337 (5-69)

Bursay of Reclamation PO 884401 GEOLOG'C L@ OF QR“_L HOLE steer. . L. .o L. . ..
FEATURE . . Brine Well. l-‘.uld.i’. .. 'f'iJ'i e Riv proJeCT. ... Paradox. Undt, .CRBSCR. ... ........... STATE. .Galarado . ., . ... ...
eut [} olores ver o
. HoLE no. FH-@W, :::::;““ """ SiibE e GROUND ELEV. . 4937,53.. .. ... DIP (ANGLE FRoM HORiZ.y. 90 . . ... .. ... ...
s M A TOTAL
BEGUN .L0=13-76 . . FinisHED. 1D—13—76 ..n!nu or ovzuunuu 68,0 . ...... DEPTH. . 70,0, .. BEARING, .. .. ...
(] H AND V.
‘ CEVEL AND bATE MEASURRD. . .. .. See Notes e toceep ay. R: L: Crutchfleld yocreEviewepsY............... ...
z PERCOLATION TESTS <. | EF -
g, et o e F T SBR[ B [g, (S| U e b
3 AND - - Y Iy |n= CLASSIFICATION AND
CASING, CEMENTING, | SIZE (FeeT) 2 att | 8BS Jag |wk
CAVING, AND OTHER | “OF g oss | & gE == |as PHYSICAL CONDITION
DRILLING CONDITIONS  HOL el o § o |3 Spec. No. 400C-610
(%) | o Cal (6P} | (P51 | (M) 7.5 0.0 >
1 deptha are takerss5"] [4q ) - NOTE: Percentages given in the following
from ground surface 501 descriptions are visual estimates.
some subsidence at h
hole due to impact p 0.0'~15.0": SILTY SAND; 70% fine sand,
of percussion drill) i 30% non-plastic fines from 0.0' to 5.0',
1 -
RILL EQUTPMENT 0 beyond 5.0 thet.“e is 20% coarse to med
? ium sand, 50% fine sand, 30% non-plastic
Becker ,Mdel No. 180
fines, subangular to subrounded, tan to
truck-mounted, air- h .
" h brown, loose consisténcy on ground sur-
avmer drive, 54" O p face, strong HCl reaction. (SM)
. double wall cas- ] ’ & T
ing of 3%"I.D., witH nj 15.0'-25.0": SAND; 10% fine gravel to
600 C,F.M, air com- %" size, 15% coarse sand, 55% medium
pressor and cyclone ] sand, 20% fine sand, subrounded to
assembly with samplg b subangular, gray, moderately strong
tube. - HC1 reaction, (SW)
PRILLING MEDTUM ] 25,0'-25,5": FAT CLAY; high plasticity,
pir medium through- 3] gray, high dry strength and toughness,
put the hole. . strong HCl reaction. (CH)
R
CASING & BACKFILL b 25.5'-27.0": SAND; 10% fine gravel to
laced 5%"0.D.casin - L" size, 10% coarse to medium sand, 80%
3
s hole was drilled.| ] fine sand, subangular, gray, evaporite
Casing was removed ] coating on dried sample, poorly graded,
pbn completion of 404 strong HCl reaction. (SP).
frilling and hole 1 27.0'-45,0": CLAYEY GRAVEL; 30% coarse
ras backfilled with b Y doe  I0% mad-
X 1 pravel to 2" size, 20% medium gravel,20%
pand as casing was - 5
bulled. 1 fine gravel and coarse sand, 30% plastic
GROUNDWATER 3 fines and thin clay seams, gravel and
— b sand Is subrounded to subangular and hard
[nterval Condition | 504 . i t h
b 0-12.0 Molat clay is gray and red to 30' depth, beyond
: 3 30" it is red, some white evaporite coatH
12.0-27.0 Water Flow
b7.0-40.,0 Moist 1 ing on dried sample, moderate reaction
£0.0-53.0  Wet ] to HCL. (60)
53.0-54.0 Water Flow 3 45.0'-52,0': CLAYEY SAND; 15% coarse to
b4,0-62.0 Moist 804 medium sand, 45% fine sand, 40% plastic
p2.0-68.0 Water Flow ] fines, subrounded to subangular, reddish
p3.0-70.0 Moist ] brown, some white evaporite on dried
PIEZOMETER 1 sample, strong reaction to HCl. (SC)
[nstalled 5.0' slot-{5,5"] 52,0"'-53.0": FAT CLAY; high plasticity,
ted piezometer scr- AS Boftom of Hole gray, high dry strength and toughness,
d standpi t ti to HCl. (CH
w:xt]ha:crese:nlgcap:ed : Stopppd drifling pecausp strong reaction to HC (0
I ] in futmation. ] 53.0'-54.0": SILTY SAND; 60% fine sand,
from 61.0" to 66.0'. 1 —_—
b B 40% non-plastic fines, subangular to
hen backfilled as p 1 b . 1
escribed above 4 E subrounded, brown occurred in slurry,
N ] h strong HCl reaction. (SM)
%07 80 54.0'-60.0': GRAVEL ; 30% coarse gravel
] ] to 1%" size with angular breaks indicat-
b % ing some possible cobbles, 50% medium
1 gravel, 20% fine gravel to coarse sand,
b 3 mostly subrounded with angular breaks,
’0_" 90-] individual grains are very hard, some
1 E evaporite coating on dried sample, mod-
] erate reaction to HCl., (GW)
b 1 60.0"~62,0': SAND; 10% fine gravel to 1"
size, 15% coarse sand, 35% medium sand,
] 3 40% fine sand, subangular to subrounded,
gray, strong reaction to HCl. (SW)
X 10 i
EXFPLANATION 62,0'-68.0': SILTY SAND;5% fine gravel
coRe BD = Becker Drill 59 1" size, 10% coarse sand, 15% medium
LOSS AS = Air (blown) Sample sand, 307% fine sand, 40% non-plastic
c=Ch fines, subangular to subrounded, gray,
cone oy r:::ﬂll‘::‘.: S g = g::."t'c: - g:;:.v:'l/-lrn i :':tc':;'{,}'z ‘“‘z:‘ - moderate to strong HCl reaction. (SM)
RECOVERY | fPProx: sixe Rl -t el 7 :::1'1/:: Bx = 1.5/87 W — 2-1/8" 68.0'-70.0": GYPSIFEROUS BRECCIA; shale,
Outside dia. of casing (X- s). Ex = 1-13716", Ax = 2:0/4",  Bx =2.7/8", Nx =312 soft, gray. (Hermosa Formation)
Inside dio. of cosing {X-series). . Ex = 1-1/2", Ax = 1. 29/3i ', Bx =2-3/8", Nx =3 Sheet 11 of
FeaTure . Brine Well Fleld . . .. . . .. PROJECT . CRBSCP. .. ... .. STATE Colorado. - . SHEET .1 .. OF L..HOLE NO .pRogy -- - -« - -




T-1347 (R-64)
Buresu of Reclamation

aAro Bu4-a01L

FEATURE .
HOLE NO .?‘.*'.9.".’. ..

LEVEL AND DATE MEASUR!

cook
BEGUN .!0-1317.6.. PN
OEETH AND ELEV. OF WATER

. .Brine Well Field .
LOCATIDN. .

D3,
ISHED. .10—13"76

See Notes

GEOLOGIC LOG OF DRILL HOLE

SHEET. .. l...or..1....

........ PROJECT. .

Went of Dolorea River,

GROUND ELEY. . 4936.50
TOTAL

DEPTH OF OvERBURDEN . 20.0". ..

Paradox Unit, CRBSCP, ..
... DIP (ANGLE FROM HORIZ.) . . 99‘? ...........
DEPTH. 22.0!. ...

Loceep ay. R.. L. Crutchfield

BEARING. . . . <+ o ivivie i

pressor and cyclone
assembly with sampl%
tube.

[DRILLING MEDIUM
jALlr medium through-
jout the hole.

JCASING & BACKFILL
Placed 5%"'0.D.casing
as hole was drilled|
Casing was removed
on completicn of
drilling and hole
jwas backfilled with
sand as casing was
pulled.

GROUNDWATER
Interval Condition
0.0-7.0 Dry
7.0-15.0 Moist
15.0-17.0 Water Flow|
17.0-20.0 Moist
20.0-22.0 Dry

: PERCOLATION TESTS <« 5 | == x
LOSSES AuD LEVELS, | Ao EE DRPTH T T a8e | B8 |e |52 Drilled by Becker Drill, Inc.
3 - - z wnws
CASING, CEMENTING, | siz (FeeT) S s lg2Fe | B2 | Fe |GE CLASSIFICATION AND
SATnG: GEMENTING || OF o | 2| 32 |88 PHYSICAL CONDITION
DRILLING CONDMTIONS [HOL = frepwf ; 8 N E
 [T& @pay |20y s |oac o b4 Spec. No. 400C-610
All depths are :akefs-S" t Reruired By Spgcifichtionp NOTE: Percentages given in the following
from ground surface BD descriptions are visual estimates.
some subsidence at 3 0.0'-7.0': SILTY SAND; 60% fi
] .0°-7,0": S H ne sand,40%
h;le due to impact 1 4929, 5 non-plastic fines, subangular, tan to
° percussion drilld brown, loose consistency on ground sur-
DRILL EQUIPMENT 10 face, strong reaction to HCl. (SM)
Becker, Model No.180 ] 7.0'-15.0": SAND; 25% coarse sand with
truck-mounted, air- i 4921.5 occasional fine gravel to %" size, 50%
hammer drive, 5%'" O 9 919, 5 medium sand, 25% fine sand, subrounded
D. double wall cas- 1 5 to subangular, tan, moderate reaction
ing of 3%"I.D.,with 5 g 4916.50 20.0Fa to HCl. (SW)
600 C.F.M. air com- ] 2 e
alr com- | Bp J 1 AS Bdttom df Hole 4914, 5 x 15,0'-17.0": SILTY SAND; 5% coarse sand,

3

PR IR DUV I ST PP AT TS ST UPEU I S BPST AT BTN N

3

FPEPErE TN

Stogped dqillind becayse
in |formagion,

A#LA_LAIAIII§IAILJ.IAA$A.AII-L

KINTR )

o«
AR U

"

3
i renbereded e

20% medium sand, 35% fine sand, 40% non-
plastic fines, subrounded to subangular,
gray-brown, occurred as slurry, evapo-
rite coating, strong reaction to HCl. (SM}

17.0'~20.0": GRAVEL; 30% coarse gravel t
2" size with angular breaks indicating
possible cobbles, 40% medium gravel,15%
fine gravel, 15% sand, subangular to
subrounded, material of individual grainL
is quite hard, some evaporite coating on
dried samples, reactive to HCl. (GW)

20.0'-22.0': GYPSIFEROUS BRECCIA; soft,
buff, fine grained sandstone and soft
gray sandy shale, gypsiferous shale.
(Hermosa Formation)

CORE BD =

LOSS

CORE souled . .
RECOVERY

Becker Drill

rc ofhole...... ..
ole

Appvo: size of hole (X nnn)
Approx. size of core (X-series) .
Outsida dia. of casing (X-teries!. Ex =
Inside dia. of casing (X-series).

EXPLANATION

AS = Alr (blown) Sample

. .D = Diamond, H = Hoystellite, 5 = Shot, C = Churn

P= Pnc\ur.. Cm = Cemented,

CEx =1-1/27, Ax=1.7 8. fx = 2.3°8

LEx=7.8", Ax =118 Bxel.58",
1-13716™, Ax = 2.1 4" Bx =27 8"

- Ex =1-1/2", Ax=|29/37’ Bx = 2 38"

Cs = Bottom ul |cusing

Sheet 12 of 66

FeaTure . Brine Well Field

STATE .Colorado . .

sHEET 1..0F. 1. HoLE N PH-9W. ..




7-1337 (9-89)

Bureau of Reclametion amo swa-40¢ GEOLOGIC L% OF DRILL HOLE sHeeT. .. l...oF . 1..
FEATURE .. ... Brine Mell Fleld ... ... ......... . erosect. Paradox Unit, CRBSCP . . | stave Colorade
- LOCATION. . Weat of Dolores River .. ..
uoLEe no. FHTIOW bs. crounD pLEV. 5936.16 . DIP (ANGLE FROM HORIZ.y. . 900, ...
- ‘15-76 7 TOTAL
secun. 10°1576  pisuep, 10713776 DEPTH. . B2.0' .. BEARING. . o vvnveeennenn o
DEPTH AND ELEV. OF WAT .
EEVELNRo BATE NEASURTD. . . . . See Notes . . . .. ... LoGgep By R. L. Crutchfteld LOG REVIEWED BY. ... ........... .
NOTES ON WATER : PERCOLATION TESTS ;' = 'z_: g
Lot e On NATER:. TI;D uy e ¥ = u§= :ﬂ g :g Drilled by Becker Drills, Inc.
CASING, CEMENTING, SIZE 38 (PEET) ; §‘ Friad ™ at &8 |uk CLASSIFICATION AND
CAVING, GND OTHER | o8 coss | B = ol e PHYSICAL CONDITION
DRILLING CONDITIONS pioLe] « | e n = 400C-610
>, 0 ; < Spec. No. Cc-61
% | eca) TN TRIRLE ARRITTS) 0.0 2
11 depths are takerf5.5"] | AS Pt Refuired|By Spgcific ltionr / NOTE: percentages given in the following
from ground surfacey BD 4 ' descriptions are visual estimates.
some subsidence at ]
ole due to impact ']‘ 0,0'-8.0"': SILTY SAND;5% coarse sand,20%
¢ percussion drill ] 4928.14 8.0%. medium sand, 40% fine sand, 35% non-
1 plastic fines, subangular to subrounded,
RILL EQUIPMENT 0] '°j tan to brown, loose consistency on grou-
ecker, Model No. 18 ] 1 nd surface, strong reaction to HCl., (SM)
ftruck-mounted, air- ]
hammer drive 5‘5.. o ] I 8,0'-20.0": SAND; 5% fine gravel to %"
D. double wail casl ] I size, 15% coarse sand, 30% medium sand,
ing of 3%"I.D., witH ] 1 25% fine sand, 25% non-plastic fines,
600 C.F.M. air com | 2 4908, 1 : subangular to subrounded, well graded,
bressor and cyclone ] tan to brown, occurred in slurry from
) ssembly with sampld 1 14.0" to 20.0', slight to moderate
ube n reaction to HCl., (SW)
DRILLING MEDEUM i 20.0"-30.0": GRAVELLY SAND;25% fine gra-
mugh— 20 4906. 1 vel to 1" size, 15% coarse sand, 20%
bout the hole. ' p medium sand, 20% fine sand, 20% non-
1 plastic fines, subangular to subrounded,
ICASING & BACKFTLL . well graded, gray, moderate to strong
Placed 5%'0.D.casin p 1 .| | HC1 reaction. (SW}
as hole was drilled 1 0
Casing was removed ] ] 4898 1 38'01: 30.0'~38.0': SAND;5% fine gravel to X"
on completion of 40 size, 10% coarse sand, 25% medium sand,
ivilling and hole ] 35% fine sand, 25% non-plastic fines,
bias backfilled with j subrounded to subangular, well graded,
sand as casing vas . dark gray, strong reaction to HCl. (SW)
lpulled. ] 38.0'-56,0': GRAVELLY SAND;35% fine gra-
GROUNDWATER ”4 vel to 1" size, 15% coarse sand, 15%
Interval Condition . medium sand, 20% fine sand, 15% non-
9-0"—14.0 Moist ] plastic fines, subrounded to subangular,
14.0-58.0 Water Flow 4 o} | well graded, gray, strong reaction to
58'0—81 0 Moist p ¢ | HC1, contains about a 2" gray, fat clay
81.0-82.0 Dry ] 4878, 1 - /] | seam at about 46.0', clay is also
0] o.o.‘ strong reactive to HCl, slight evaporite
] 60: &, 0| | coating on dried samples. (SW)
g 40 *
1 F.’»% 56.0'-58.0": SILTY SAND; 60% fine sand,
“ -,P'a. 40% non-plastic fines, subangular, gray-
p 3075 | browm, dried sample is light gray with
] .0‘0'.1 white evaporite coating and crust,strongj
70+ 703225 | reaction to HCl. (SM)
] 1~
i 4&.‘3‘ 58.0"-81,0": GRAVEL;20% coarse gravel to
] 9 ﬂ 2%" with angular breaks indicating pos-—
] ‘.'ad sible cobbles, 30% medium gravel, 30%
] 1:2.2] | fine gravel, 20% coarse sand, (from 64.0
S ] 1> N to 70,0 is mostly angular fragments
pp_11as | Bottom of [Hole 4855, Bl}t: ’% from coarse sand to fine gravel size)
] | i 835 Ty 82,0 subrounded to subangular with angular
b 1 breaks and fragments, gray, evaporite
. ] ’
] Stogped dqilling becayse coating on dried sample, individual
] n formation, grains of material is very hard, coatingk
90—41 o] reacts strongly to HCl. (GW) ’
] | : 81.0'-82.0": GYPSIFEROUS BRECCIA;silt-
] | 1 stone and shale. (Hermosa Formation)
-4 | .
! i
: | i L
EXPLANATION
CORE BD = Becker Drill
LOSS
AS = Air (blown) Sample :
Typeothole . . . . ........ .. D = Diomend, H = Haystellite, 5 w Shot, C = Churn i
CORE Hols secled . . ... . . P = Pocker, Cm = Cemented, Cs = Bottom of cosing
RECOVERY Approx. size of hele { Ex = 1.1/2", Ax = 1.7/8", Bx = 2-3/8", Nx =13
Approx. size of core (X- Ex = 7/8', Ax =1.1/8",  Bx = 1-5/8", Nx - 218
Outside dio. of casing (X CEx = 1-13/16", Ax = 2-174°", x = 2-7/8", Nx =3.1°2"
Inside dia. of cosing {X- CEx = 1.1°2", Ax =1.29°32", Ba =2-3/8', Nx = 3" Sheet 13 of 66
FEATuRg .. Brine Well Feld = proJecT .. CRBSCP state Colorado  sweer 1. oF. l . woLk no EH-10W




7-1337 (9-69)

Bureau of Reclamatien I-‘O 84 -a01

GEOLOGIC LOG OF DRILL HOLE

from ground surfacef'n
some subsidence at

hole due to impact
of percussion drill

64.0-88,0 Wet
88.0-106.0 Moist
106.0-109.0 Wet
109.0-112,0 Moist

NTUWE TS T WO ST STT N IS S O w W

- LOCATION. . .Easat, of Dolor, 0

HoLE no. . Pl w' B DS M. GROUND ELEV. 4939.51 .. .. .. DIP (ANGLE FROMHORIZ) ... 390, .. .. .. ...
secun . 10-15776  psuen. 10713776 DORAL  112.0' . mEARING. .. ......... e
DEPTH AND ELEV. OF WATER

LEVEL AND DATE MEASURED. . .5¢e Nates .. ......... ... Loccep sy R. L. Crutchfield = . LOG REVIEWED BY. ... ... cooneeenn cuun

>
PERCOLATION TESTS <« | = @
NOTES OM WATER & w |k 2 i

LOOTES QM WATER, TAY;D 2; e T = z;z == g :",’ Drilled by Becker Drills, Inc.

CASING, CEMENTING, | size] SS (FEET) 2 S | d-e | ot | &8 jaue CLASSIFICATION AND

CAVING, AND OTHER o Loss a - « J:“ PHYSICAL CONDITION

DRILLING CONDITIONS [oLel & [ phou [ £ |5 H] 3" 0 o

m [T T ferw | S |mm h‘qqq d aa s Spec. No. 400C-61
5"F | AS R

A1l depths are takerP fox Refuired|By Sppcifichtion NOTE: Percentages given in the following

descriptions are visual estimates.

0.0'-9.0"': SILTY SAND;10% medium sand,
60% fine sand, 30% non-plastic fines,

DRILL EQUIPMENT 104 $930,5 subrounded to occ. subangular, loose
DRILL _EQUIPMENT k consistency on surface, brown, strong
Becker, Model No,180) 4 '
4 reaction to HCl, some salt from 6.0 to
truck-mounted, air- p 4925.5 9.0'. (SM)
hammer drive, 5k%" 0 b ot
D. double wall cas- 1 9,0'-14,0"': SAND;15% coarse sand, 607%
ing of 3%"1.D,,with p medium sand, 25% fine sand, subangular
600 C.F.M, air com~} 20 4918,5 to subrounded, well graded, tan to brown
pressor and cyclone 1 22.0'427.0" SAND; 10%|fine 4917, 5] moderate to slight HCl reaction, salt
assembly with sampld 4 to medium gpavel (1" magi- (cementing sand & white crust)becoming
tube. 7] . pum) 0% codrse sqnd, 5Q% more prominent. (SW)
DRILLING MEDIUM ] ned{ug sand| 30% fine sfnd, Proea 14.0'-21.0": SANDY GRAVEL;30% medium gra
Air medium through-| 3.3 subanj ular go subgoundeq, 11, vel, (1" maximum size), 30% fine gravel,
out the hole. ] [3;1; I’Yert“ ith h‘”-'di eyap- 40% sand, subangular to occ. subrounded,
4 jorite |crust (cemengjation sand and gravel mixed with water to form
CASING;&—%A-EK—}M ] jstrong HCL deactidn (SW) 004 5 slurry, dried sample became hard and
Placed 5%'"0.D.casing ] 21K
as hole was drilled ] cemented with clear to white evapol.'it.e
. L 901,35 minerals, moderate to slight reaction to
Casing was removed i HCl. (GW)
on completion of 40 4839 *
drilling and hole 21.0'-22.0": SANDY CLAY; low plasticity,
was backfilled with containg about 35% fine sand, dark brown
. sand as casing was to black, contains traces of organic
pulled. material, medium dry strength and tough-
GROUNDWATER 0 4889 tésilj, strong to moderate HCl reaction.
Interval Condition
0.0-14.0 Dry-Mois 48853 27.0"-28,0": FAT CLAY;moderately high to
14,0-35.0 Water Flow - high plasticity, brown, high dry stren-
35.0-36.0 Wet gth and toughness, some white evaporite
36.0-38.0 Water Flow coating on dry sample, moderate reaction
38.0-42.0 Wet to HCl, (CH)
42.0-64.0 thter Floy 4877.5 28.0'-35.0": SAND; as 22.0-27.0 above,

well graded.

35,0'-36,0': FAT CLAY; as 27.0-28.0
above, but traces of organic gray to

I I PN

70 70 a black clay in brown clay.
b 36.0'~38.0': GRAVELLY SAND; 30% fine to
] %] | medium gravel to 1" size, 20% coarse
] "7 sand, 35% medium sand, 15% fine sand,
1 0 subrounded to subangular, coarse grains
Jp. e are very hard, some white evaporite
80 “0':,.'0. coating on dry sample, strong reaction
: ool ] to nct. W
] 1.2,0|] 38.0'-40.0": FAT CLAY; as 27.0-28.0.
'11 5.3 40.0"~50.0": SAND; 10% fine gravel, 20%
4 O’ coarse sand, 50% medium sand, 20% fine
9077 Wj’_o-o sand, tan, subrounded to subangular,
] L °o0.' dries with white evaporite crust, stron
3 1920 | el reaction. (sW)
= ‘ .S." 50.0'-54.0": SILTY SAND;5% coarse sand,
M ! J 19211 30% medium sand, 35% fine sand, 30%
H 839,58 100,909l { non-plastic fipnes, mostly subangular
EXPLANATION
CORE BD = Becker Drill
Loss
AS = Air (blown) Sample
Typeofhale. . ... ........ D = Diamond, H = Haystellite, S w Shot, C = Churn
CORE Hole sealed .. ... .. ....P = Packer, Cm = Cementad, Cs = Bottom of casing
RECOVERY Approx. size of hole {X- es) . . Ex = 1-1/2", Ax = 1.7/8", Bx = 2-3/8"", Nx = 3"
l Approx. sixe of core (X- ). .Ex=7/8", Ax = 1.1./8"", Bx = 1.5/8", Nx -2-1/8"
Qutside dio. of cosing (X-series). Ex = 1.13/16", Ax =2.174",  Bx =2.7/8", Nu =3.1/2"
Inside dia. of casing (X-sevies). . Ex = 1-1/2", ' Ax =1.29/32", Bx =2-3/8", Hx = 3" Sheet 14 of 66
Featuxe . Brine Well Field . . .. . . . ... proJECT . CRBSCE . . sTate. Colorado syeev .l .oF. .2 woLE wo PHTIE. ..




7-1337 (9-69)

LR ]

- 400

GEOLOGIC LOG OF DRILL HOLE sweer. .2 or 7. .

Bureau of Reclamation
Feature . Brine Well Tield . .. e e rrosecr. . Raradox Unit, CRBSCP . . . .. . sTATE. . Colorado .
at of Dolores River o
WOLE No. . PH-JE. . LOCATION Hh """"" S ... GROUND ELEY. 4939.51 . . DIP (ANGLF FroM HORizy . 90,
. N... R R TOTAL
BEGUN . 10715-76.  piuiswen. 1051376 .. oEPTH oF overaurpen 111,50 . PEPTH. . 112.0" . BEARING, ... . c.coii .
OV AR bATE MEASURTD. . . ... See Notes . . ... .. LogcGep BY.R. L. Grutchfleld ... LoG REVIEWEDBY .........
z PERCOLATION TESTS «F | EE =
NOTES ON WATER TYre ww oErTH ™ pore 5§= ab |u Jue Drilled by Becker Drills, Inc.
woE e tevels [0 2 [ o HREAERE
CAVING, AND OTHER | oF | Y& wss | B |2 E P YSICAL COMDITION
DRILLING CONDITIONs [woLe| & [ reouT |93 e |2 Spec. No. 400C-610 .
%) | ecCm wray | 3o [oum 839.51 100 »
] i 1079
4 . 10 with some subrounded, occurred as sand-
] ] 0.0 |water slurry, dries with white evaporite
] 1.0¢] |crust, strong HC1 reaction, gray. (SM)
] :g'-,o_ 54.0"-62.0': GRAVELLY SAND;25% to 35%
5.§: *--.’O gravel up to 1" size, 35% coarse sand,
BD 4 | AS Bottom pf Holle 2 _u% 30% medium sand, 10% fine sand (gravel
p 8Z27.5) 112, becomes more concentrated with depth),
b Stqbped drilliw% because b subrounded to subangular, white evaporit{
1 ih formption. y coating, strong reaction to HCl. (SW)
] ] (Heavy brine slurry from 50' to 64')
20} 20 62.0°-111.5": GRAVEL; 25% coarse gravel
L p up to 15" size and with broken, angular
] ] fragments which indicate some cobbles,
7] ] 30% fine gravel, 307 medium gravel, 157
g 1 to 257% fine to coarse sand (percentage
] ] of sand in relation to gravel varies w/
30 30 depth), subrounded to subangular with
4 4 some angular breaks from percussion dril]r
j ] white evaporite coatings throughout,coat
? -4
40

TR PETWE SN E PR NN RN

ing reacts to HC1l from slightly strong
H to strongly. (GW) :

0 111,5'-112.0": GYPSIFEROUS BRECCIA; soft
gray, shale. (Hermosa Formation}

et aad

i

i
|
i
i

CORE
LOSS

Tyr- ofhole ... .......
Hole .
REC%?IREEIY Approx. size of hole {

sealad . ..

....D = Diomend, H = Haystellite, 3 = Shot, C = Churn
.P = Packer, Cm = Cemented, Cs = Bottom of casing

CEx = 21027,

EXPLANATION

1.7.8" By = 2.3/8"', Nx=3"

Approx. size of care (X- =1L Bx = 15/87 Me-218"

Outside dio. of casing { =2-1.4", Bx = 2v7/ﬁ", Nx = 3-':1 ‘2

Inside dia. of cosing (X-. =1.29-32", Bx = 2.3/8"", Nx = 3 Sheet 15 of 66
FEATURE . Brine Well Field = . . .. . . ... ... prOJECT . .CRBSCR .. ... .. STATE .Colorado. SHEET.2..0F .2 . . HOLE NO.PH-1E .......
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2-1337 (9-469)

Bureau of Reclamation awa ana 01 REOLOGIC LOG OF DRILL HOLE SHEET.. L. ... oF .. .2..
FeATURE ... . Brine Well Fleld ... ............... eroject. . Paxadex Unit, CRBSCP . . . .. e sTate. . Colorado . ... .. ..
A n Eaar. .af nal. i °
woLE wo. PHZZE, ., LOCATIO ares River.. orouNp ELEY. . 4939.50 . oiP (ANGLE FROM HORIZ) ... 90 L
. Careeaie e PP TOTA
secun . 1071476 pinisueo. . .I.Q‘.l.“ =76 oepTH oF oversuroEN . 103-0" ... DEPTH. 106.0. . BEARING. .. ... ....i ...
DEPTH AND ELEV. OF WATER
LEVEL AND DATE MEASURED. . . . . See Notes .. .. Loccep sy. .R. L. Crutchfield = \ogrevieweDBY.. .. .. ... ...
= PERCOLATION TESTS <« | EF x :
Lg;g'trszs‘gg YATER oy uy ™ =T 23 tu fu Lo Drilled by Becker Drills, Inc.
. = Ty |nE
Casing, CENENTING, | size]| S8 (FEET) 3 |58 [are | Be |8 |85 CLASSIFICATION AND
VNG SHDOTHER v I woss | 3 s.- u :3 & PHYSICAL CONDITION
DRILLING CONMTIONS mMOL = :l r0 ; 4 I3 - s No. 400C~610
® | TEy .ra) | S0y | o s pec. No.
411 depths are taken5.5"] | AS Pt Refjuired{By Sp boific htion NOTE: Percentages given 1in the following
from ground surfaceg BD ] descriptions are visual estimates.
some subsidence at -
hole due to impact 1 0.0'-6,0": SILTY SAND; 70% fine sand,30%
of percussion drill ] non-plastic fines, subangular to occ.
1 ‘oj subrounded, loose consistency on ground
[DRILL EQUIPMENT 4 surface, brown to tan, strong HCl
Becker, Model No, 18( ] reaction. (SM)
truck=-i ted ir- b
hanmer deive. S O 3 6.0'-10.0': SAND; 20% medium, 80% fine
D. double wail cas— g sand, subangular to subrounded, poorly
ing of 34"I.D., witH ] graded, brown to tan, strong reaction
.D.,
600 C.F.M, air com-| ] to HCL. (SP)
pressor and cyclone b 10,0'-14.0": SAND; 107% fine gravel, 307
lassembly with samplq ] coarse sand, 407 medium sand, 20% fine
tube. < sand, subrounded to occasionally sub-
DRILLING MED1UM b angular, well graded, traces of wood,
Air medium Lhrough- ”_“ tan, strong reaction to HCl. (SW)
out the hole, ] 14,0%=20,0": SILTY SAND; 70% fine sand,
CASING & BACKFILL ] 30% non-plastic fines, subrounded to
Placed 5%570.D.cas. casing 7 occ. subangular, tan, occurred as slurry
las hole was drilled ) J strong HCl reaction.(SM)
Casing was removed ] 20.0'-25,0": FAT CLAY; high plasticity,
jon completion of P brown, high dry strength and toughness,
[drilling and hole ] moderate HCL reaction. (CH).
fvas backfilled with ]
sa:d :z casiﬁg :as p 25.0'-30.0": CLAYEY SAND; 10% coarse
pulled 4 sand, 30% medium sand, 30% fine sand,
) ] 30% plastic fines, plastic fines are
GROUNDWATER soj brown to red-brown, occurred as a slurry
Interval Condition r strong reaction to HCl. (SC)
0,0-14.0 Moi b
L 0m25.0  wer ] 30.0'-38.0': SAND; 10% fine gravel to %"
25.0-29.0 Moist 1 224 | size, 20% coarse sand, 40% medium sand,
29.0-44.0 Wet 4 Q°° 30% fine sand, subrounded to subangular,
44'0_54'0 water Flow| 604 0'0g0] | some white evaporite crystallization on
54.0-70.0 Molst i 050} | sample, tan, strong HC1 reaction. (SW)
: ) ) 05
70.0-86.0  Dry 1 ee2] | 38.07-43.0%: FAT CLAY; as 20.0" to 25.0'
86.0-91,0  Wet ? ‘;.f,? above. (CH)
91,0-102,0 Water F .
Ja505102,0 wecer Flop (02| | 43.0"-45.0": 5AND; 10% gravel to 1" size
103.0-106.0 Moist 70 70 ‘._0., 20% coarse sand, 40% medium sand, 30%
1 00.0 fine sand, subangular to subrounded,
{NOTE: Dry zone may j D 50: strong reaction to HCl, well graded. (SH+
have lost some moi- B ?o ) R . o
sture in blowing B AR 45,0'-50,0': SAND; 10% fine gravel,25%
air medium L Oo “ coarse sand, 357 medium sand, 30Z fine
" ] OI&Q sand, subrounded to subangular, well
80: [ . '.'p' graded, moderate reaction to HCl. (SW)
] | 2921 | 50.0'-50.5": FAT CLAY; high plasticity,
j i | g gray-brown, high dry strength and tough-|
; ! ' ;Obao ness, strong reaction to HC1l., (CH)
i ! 20, . i
] g7 | 50.8'-52.0": SAND; as 45.0" to 50.0' -
90 i l 23_5 _g??g 72— | above. (SW) l
] | ! 46,50 97,0 FQLM | 52.0"-52.5": FAT CLAY; as 50.0" to 50.5"!
] i " 844,50 95.0Q above. (CH) !
i i H
5 5] l 52.5'-56.0": SAND; 10% gravel up to 1" ;
BI-) 11ag ! ks3o.sd 100,455 size, 25% coarse sand, 40% medium sand, !
EXPLANATION ¢
BD = Becker Drill :
Eg?f AS = Air (blown) Sample :
.T‘y ofhole .. ... ......... D = Diamond, H = Hayatailite, § = Shot, C = Chuen
CORE Hole sealed . . .. ... ....... P = Pocker, Cm = Cemented, Cs = Bottom of casing .
RECHVERY | APProx. sr2e of hole (K-series) . . Ex = 1-1- 2" x« = 378 Bx =2-38", N»=13
€ Approx. ize of care (X-series) . . Ex = 7/8"", Ax Bx = 1-5/8™0 Ny - 2-1°8"
Outaide dia. of casing (X- Ex = 1-13:16", Ax = 2.14 Bx = A
Inside dio. of casing {X-series). . 1727, " Ax = 129732, Bx = 2 Na = 3 Sheet 16 of 6
FeaTure . Brine Well Field .~ . . proJECT .. CRBSCP _state  Colorado  suger..l.oF 2 WoLE No.. PH-2E
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7-1337 (%-69)

Bureau of Reclamation 0 ans- 401 GEOLOGIC L OF (] HOLE SHEEY, . 2. ..0F..2. ...

PEATURE .. .Brive.Well .Fleld................... proJeCT. Paradax Unit, CRRSCP ... . ... . .... ....STATE ..Folorado. .. ... . ..
of Dolo iver,
HOLE wo. Pli=2E. . LOCATION. Fast of Dol .teq'.ll M Grouwo ELEYV. . 4939.50 DIP (ANGLE FROM HORiZ.y . 99 . L.
; . M. e B TOTAL
secun 10714776, . muisno. L1051 pEPTH OF overauroen . .103.0° . DEPTH. 106.0' | BEARING. ... ...t
PEEvE AR YeNeasunto. ... See Notes . . .... Loccep BY.R. L. Crutchfield | LOG REVIEWED BY. . . oo eeeveernnnen .
ore X PERCOLATION TESTS £, EE x . ver Drills. T
NOTES ON WATER TYPH ww » L wo Drilled by Becker Dr s, Inc.
LOSSES AND LEVELS, | anp| %2 oreTH ERE 5§£ y | 3o |nZ CLASSIFICATION AND
CASING, CEMENTING, | size| SO (PEET) 3 oM™= = 15%e 4= PHYSICAL CONDITION
CAVING, AND OTHER oF | w LOSS - § &~ |aw
DRILLING CONDITIONS foLE] & o N r;-: MS” ] g Spec. No. 400c~610
(%) | ‘or Cm (G.P.M) { (P.S.. 39,54 100 -
v
b ) ‘fﬁgﬁﬁ 25% fine sand, subrounded to subangular,

well graded, moderate reaction to HCIl,
(SW)

56,0"'-90.0': GRAVEL; 35% coarse gravel,
with some angular breaks indicating pos-
sible cobbhle fragments, 40% medium grave
25% fine gravel, beyond 70.0' contains
15% sand and less coarse gravel, sub-
rounded to subangular with some angular
breaks, extreme hardness indicated in
coarse grains. (GW)

90.0'-91,0": FAT CLAY; high plasticity,
gray, high dry strength and toughness,
moderate HCl reaction, (CH)

91,0'-93.0': GRAVEL; as 56,0'-90,0'
above, (GW)

93,0'-95.0": GRAVEL; as 91.0'-93,0"
above with fine clayey sand slurry, and
occ. 1" to 2" clay layers, (GW)
95.0'-103,0": GRAVELLY SAND;20% gravel td
2" size, 30% coarse sand, 30% medium
sand, 207 fine sand, subangular to sub-
rounded, strong HCl reaction. (SW)
103,0'-106.0": GYPSIFEROUS BRECCIA; soft
gray, shale. (Hermosa Formation)

. 5]
| Bn is Mnf Halie 833,50 106

Stjpped drilling because b
formﬂt ion. W

10

WY RN e

llllA}lllAltlll?;jlllllll?lljl.l-AA?
.L%;.n.l. AA§A]II‘AIAI‘! A lxn..gA_Annl..A.ls.‘A‘ln

60
70+ 701
] I ]
] i ! i ] i
] ; | }
' | | i |
80 ! | 80 i
] | i i
! :
E 4 .
-1 1 4 ‘
1 ; 1
] | 4
] ) 1
90 ! T 90
- I
4 { ! L 9
] f | |
. ‘ ] :
] i 1 i!
. L i Ll . —
EXPLANATION
BD = Becker Drill
CORE h
Loss AS = Alr (blown) Sample H
Typoofhale. ... ... . . ....D = Diamond, H ~ Haystellite, $ = Shot, C = Chumn
Har: sealed . . .. .. ... ..., P = Packer, Cm « Cemented, Cs = Bottom of rating
CeRERY Approx. size of hole (X-seres; . . Ex = 1.1,2%, Ax =1.7/8", Bx = 2-3/8", Nx =3
ECOVE Approx. size ol core (X4 5 E, = Z/lsau"\s Ax = “/2 2. H
g e o oot CEx = 113967, R i
3:‘::4.- .dia'.:f:::i::?;v-....:)'. Ex = 101727, As = 1.29.32", Bx = 2.3 Sheet 17 of 66
FEATURE .. Brine Well Fleld ... ............. PROJECT . CRBSCPR ... . ... STATE .Colorado . SHEET2...0F .2 .MGLE w0 PH-2E -
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7-1337 (9-69)

B S Hecmnion GEOLOGIC LOG OF DRILL HOLE

SHEET...l...0oF..1.. ..

East of Dolores River
HOLENO..PH?3E..‘L°CATMN ........ , Solores K AL

FEATURE......Brine, Well Eleld............. .. prOJECT. Paradox Unit, CRBSCP .. ... ... ...... staTe. . Colorado
’ GRrOUNL ELEV. . 4938.58 .

TE, 0 BEARING. oo

cv.. DIP (ANGLE FROMHORIZ.) . . 7000 v ie v oo nn o0

900

" _ P s '- e s . R YoTAL
pecun . 10+14-76 . ppusuep. 10=14-76 . peptH or oversuroen .. 5.0 ... DEPTH. .
DEPTH AND ELEV. OF WATER
e N b e Ye e fdRto. . . See Notes . e LoGGep sy .B- L. Crutchfield
x PERCOLATION TESTS i o | =
HOTES ONWATER  |rved wi — §§E 'iE v
LOSSES AND LEVELS, | aND| &> oErTH En | uEw | W |z,
CASING, CEMENTING, SIZE 88 {FeeT) 3 e ore L |28
CAVING, AND OTHER ofr | "w Loss s | o<
DRILLING CONDITIONS #OL ~ :n 0 « 38 o
w | & G.ra | L0 o

SAMPLES FOR

- Drilled by Becker Drills, Inc.
I CLASSIFICATION AND

n PHYSICAL CONDITION

- Spec. No. 400C-610

[A11 depths are takeHS.ST AS ot Refuired| By Specificption}
from ground surfacej
some subaidence at

o
=
"

932.5

hole due to impact
of percussion drill|

bRILL EQUIPMENT w
Becker, Model No,180

truck-mounted, air-

la924.5

hammer drive,5%" 0.
ID. double wall cas-
ing of 3%"I1.D.

aaaa b g ol d i by

ompressor and cy-
clone assembly with
sample tube.

DRILLING MEDIUM
Air medium though-
out hole.

CASING & BACKFILL
Placed 5%"0. D.cas-
ing as hole was
idrilled., Casing
was removed on
completion of dril-
ling and hole was
backfilled with
sand as casing was
pulled.

GROUNDWATER
Interval Condition
0.0~14.0 Moist
14.0-20.0 Wet
20.0-54,0 Water Flow|
54,0-75.0 Moist

rith 600 C,F.M. air
[C

BR84.5

NSTTVUIL. JUUTTUVIR JOUUSTIUL JUUTTTUR

&

3

e A AT

5.5™

o
=

AS Bdttonm gf Ha ﬁgsm 53 75,018
e

Stopged drilling jbecauq
in flormation.

2
PR

R 2

3

addda b o

3
[P T AT E G WY

-y

|
;
i
i
i I I

EXPLANATION

]

Becker Drill
Air (blown) Sample

BD
CORE
LOSS AS

Typeof hole . . ........... D = Diamond, H = Haysieltite, $ = Shot, C = Churr

CORE Hole sealed . . . ... ..... .. P = Packer Cm = Cemanted, Cs = Bartom ol'sanng .
RE(;BVER\’ Apprax. size of hole (X-saries) . . €x = 1.1/2"" Ax = §-7/8°7, Bx = 2-3,'8“, Nx = 3
Approx. sire vl cors {X-series) . . Ex = 7B’ Ax = V-1/8"°, Bx = }-5/8"", Nx - 2-1 B’

Outside dio. of cosing (X-

1.13 18" Av =2-174" Bx = 2.7.¢", Nx = 3.1°2"
1.1727,

. x
Inside dia. of caxing (X-series). . Ax = 1.29/32", Bx = 2.3/8"", Nx = 3"

NOTE: percentages given in the followigg
descriptions are visual estimates.

0.0"-6.0': SILTY SAND;60% fine sand,40%
non-plastic fines, subangular to sub-
rounded, tan to brown, loose consistency
on ground surface, strong reaction to
HC1, (SW)

6.0'-9.0"': SAND:70% medium sand, 30% fin
sand, subangular to subrounded, tan,
strong reaction to HCl, (SP)

9,0'-14.0": SAND; 20% coarse sand to X"
gravel, 50% medium sand, 30% fine sand,
subrounded to subangular, well graded,
tan, strong reaction to HCl. (SW)

14.0'-20.0': SILTY SAND;20% medium sand,
50% fine sand, 30% non-plastic fines,
subrounded to subangular occurred as
slurry with about 2" clay layers at 15.0
and 18.0', gray, strong reaction to
HCl. (S5M)

20.0"-27.0': SAND; 15% fine gravel to 1"
size, 10% coarse sand, 25% medium sand,
50% fine sand, subrounded to subangular,
well graded, gray, strong reaction to
HC1, (SW)

27.0'-27.5"': FAT CLAY;high plasticity,
gray-brown high dry strength and tough-
ness, moderately strong reaction to
HCl. (CH)

27.5'-44.0": SAND;10% fine gravel to 1"
size, 20% coarse sand, 40%Z medium sand,
30% fine sand, subangular to uccasionallr
subrounded, well graded, gray, some
white evaporite coating on dried samples)
strong reaction to HCl. (SW)

44.,0'-45.0": FAT CLAY; as 27.0-27.5'
above. (CH)

45,0"-46.0": SAND; 5% fine gravel up to
1" gsize, 10% coarse sand, 40% medium

%
sand, 45% fine sand, occ. trace of clay,
subangular, well graded, dark gray,
strong reaction to HCl. (SW)

46.0'-54,0": GRAVELLY SAND; 20% gravel
up to 2" size with angular breaks indi-

cating possible cobbles, 30% coarse t
sand, 30% medium sand, 20% fine sand, !
subangular to occasionally subrounded, |
well sorted, gray, strong reaction to
HC1. (SW)

54.0'-65.0": GRAVEL;40% coarse gravel upf
to 1%" size with angular breaks indicat-|
ing possible cobble, 25% medium gravel,
35% fine gravel to coarse sand, sub-
rounded to subangular with angular
breaks, grains are very hard, consider-
able evaporite coating and cementation
on dried sample, moderate to strong
reaction to HCl. (GW)

65.0'-75.0": GYPSIFEROUS BRECCIA; soft,
pray, shale (Hermosa Formation)

1
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7-1317 (9-69)

Bureau of Reclamation GRO R4~ a0t GEOLOG'C L!& OF DR“_L HOLE SHEET. . .l. of. . 1. ..
AL -
FEATURE .. ... Brine Well Field . ., . prosgcT. . Paradox Unit, CRBSCP = stayg. Colorado
- LOCATION. Eaat. af Dolores. River......
woLe wo. BHCOE s, W e id GROUND ELEV. . £939.66 . DIP (ANGLE FROM ORIz ) 90°
e X . e e TOT.
secun . 101476 pnsugp. 10=14-76  oepru or ovemsuroen .. 53-0". .. . DEPTH. 56:0) . BEARING...... ... .......
DEPTH AND ELEY. OF WA
LEVEL AND BATE MEASURED. . . .. See Notes . . LocGED mY. R, L. Crutchfield .. LogRreviewepsy... ......
z PERCOLATION TESTS .5 | E¢ -
NOTES ON WATER TYPE wi — >3.. tw o |Re pPrilled by Becker Drill, Inc.
LOSSES AND LEVELS, | anp] %3 DEPTH = | EE | YRu | Wl |3, |nd
CASING, CEMENTING, SIZE Ue (FEET) F] g. are 13 2.9 | Wi CLASSIFICATION AND
CAYING, AND OTHER or | V8 coss | 2 - 33 |8 PHYSICAL CONDITION
DRILLING CONDITIONS  JHOL = [rroul IR 13 & I3
™ (.'c:‘ wrar] el loams b Spec. No. 400C-610
A11 depths are takerp.5"0R) AS Pot Redquired By Spgcificgtion NOTE: Percentages given in the following
from ground surfacey BDj descriptions are visual estimates.
id -
:g;‘: :EZSCOEY;;:&:E . 0.0'-6,0": SILTY SAND:60% fine sand, 40%
1 -
b ¢ percussion drill] ] non-plastic fines, subangular, tan, loos
. 1 consistency on ground surface, strong
RILL EQUIPMENT IO-.- reaction to HCl. (SM)
ecker, Model No.180} 3 6.0'=14.0": SAND;15%7 coarse sand with
ruck=-mounted air-~ 4 "
" - occ, gravel up to %", 45% medium sand,
mmer drive, 5%" O p
h 40% fine sand, subrounded to subangular,
p. double wall cas- ] i HC1. (SW)
ling of 3%"I.D.,with ] tan, strong reaction to
600 C.F.M, air com-| 297 14.0'-25.0": SAND; 10% fine gravel to %"
pressor and cyclone ] size, 307 coarse se sand, 30%medium sand,
[pasembly with sampld 1 30% fine sand, subrounded to subangular,
tube. p occurred in slurry, gray, strong react-
DRILLTNG MEDIUM ] ion to HCl, (SW)
Air medium through-| a0.] 25,0'-26.0': FAT CLAY; high plasticity,
out the hole. h ! gray, high dry strength and toughness,
lCASING & BACKFILL ] strong reaction to HCI.
Placed 5%"0.D.casing 7 26,0'=30,0": SAND; as 14.0' to 25.0'
jas hole was drilled b above. (SW)
Casing was removed | _ 1 30,0'-40.0": GRAVELLY SAND; 30% gravel
on completion of " e
irilling and hole ] up to 1" size, 20% coarse sand, 30% med-
vas backfilled with ] iul];\ sang,d204 fine sand, sub;lmgularc!fo
sand as casing was -4 su rGl;ll"l ed, gray,some eVEpOl’ll'ZE coating
bulled ] on dried sample, strong reaction to
- ] HCl. (SW)
GR
GROUNDWATER 501 40.0'-53.0%: SANDY GRAVEL; 20% coarse
Interval Condition ] iy aany
" gravel to 2" size with angular breaks
0.0-60 Ory-Moist b.5"an} indicating possible cobbles, 207 medium
6.0- 140 Mmeist (AR JLAS BL-LEQ-IIL £ Hol gravel, 20% fine gravel, 40% fine to
140~ 40.0 Weter Flow ] Stopped drfilling| becaupe ] coarse sand, trace of red clay, sub-
400-46.0 we?t -0 in| formakion. 60-“ rounded to subangular, gray, evaporite
46.0-470 W j 1 coating on dried sample, moderately to
.0-47 0 lfﬂ'Flo;l j ‘ strong reaction to HCl. GW)
-~ Moi ]
470-490 " j ; ] 53.07-56,0": GYPSIFEROUS BRECCIA; soft,
490-56.0 Dry ] i ] gray shale (Hermosa Formation)
] ! ]
70 l 704
i
] | | i
] L 1 | )
1 ! i i ! J
80 f . i 80
) . | ]
] : I
1 ) ) !
-4 | i 1 n
t i { |
90 . X : : 90+
] ; . i i ]
i ;
. i ) ] ;
: i ‘ |
] - — ] 1 '
EXPLANATION
Tlcore BD = Becker Drill
LOsE
AS = Air (blown) Sample
Type of hole ,D = Diomond,_H = Haystellite, 5 = Shot, C = Churn
CORE 2, w swaled . et 15 . : = P]uclllez'lC“ b Cemlen;eg“Cl -BBemgm3 ué casing e
i rrrest . Ex = 1.1, . w = 178", x = o=
RECOVERY | PPrax 20 ol oo (X :.n::, D Ex=78" Ax = 1187 Bx=m 1.5/8', Nx-21 8"
Outsrde die of cosing (X-seces). Ex=1137167, Ax - 214",  Bx =278 wx=312"
inside dio. of cosing {(X-sares).  Ex = 1.0 2" Ax = 1.29732", 8x = 2.3/8" Nx =1 Sheet 19 of 66
FEATURE ... ... Brine Well Field . pro1Ect . CRBSCP s1ate. Colorado  weer. 1. ¢+ 1 woLe ne PH-4E




7-1337 (9-69)
Bursau of Reclamation

SPO 084401

GEOLOGIC LOG OF DRILL HOLE

FEATURE . Brive.Vell .Field

. prOJECT. .Paradax Unit, GRASCP . .

............... STATE. Cplorade

JAiver . ...,
HoLE no. . PHTIE :::;’mu;‘.hq: at 'n?h:“. Rive orouNp evev. . 4938.85 0IP (ANGLE FROMHORIZ) . 90°. ... . L.
. T TOTAL
secuN 10-14-76. .. risuen. 10=14=76 .. . pEPTH OF OverBurpen .. 73.0" ... .. DEPTH.. 74.0". .. BEARING. ..................
OEPTH AND ELEY.
CEvEL ARD BATe NEASURED. . .. .. See Notes........... LocoeD BY.Bu L. .Crutchfield ... LOGREVIEWEDBY.............. ... .....
z PERCOLATIO ‘P -3
NOTES ON WATER TYP e ERCOLAT “T"I’ P EEE Eg o Eg Drilled by Becker Drills, Inc.
LOSSES AND LEVELS. | Anp| %2 oEPTH XS | UEY | WL [ Xo |nZ CLASSIFICATION AND
CASING, CEMENTING, | 81 (FeeT) 2 are = | e |uE N
T R s ol'! u§ Lot ] gﬂ 35 |28 PHYSICAL CONDITION
DRILLING CONDITIONS [MOL = | Erou = et o 2" Spec. No. 400C-610
o | T e | @S |wm bosa.sd 0.0 X - .
All depths are taker -5"] AS Pot Required [By Specificqtion : NOTE: Percentdges given in the following
from ground surfacegBD ] descriptions are visual estimates,
ole :32“:g°:;;82§ . 0.0'-8.0': SILTY SAND; 70% fine sand,30%
of percussion drill 1 g30.8% 8.0 non-plastic fines, subrounded to sub-
3 angular, tan to brown, loose consistency
DRILL EQUIPMENT WJ a3 11 %] at ground surface, strong HCl reaction,
Becker, Model No,.180 1 925 14 14 5 (SM)
truck-mounted air- ] 3
hanmer deive, st o] 3 524.8 8.0'-11.0": SAND; 5% coarse sand, 85%
D. double wall cag- h medium sand, 10% fine sand, subangular
ing of 3%"I.D.,with 4 to occasionally subrounded, tan, poorly
600 C.F.M. ;it:,com- 20] graded, strong reaction to HCl. (SP)
Ipressor and cyclone 5 11.0'-13,5': SAND;10% fine gravel to %"
lassembly with sampld 4 size, 30% coarse sand, 40% medium sand,
tube. 3 207 fine sand, subrounded to subangular
IDRILLING MEDIUM ] with occasional angular coarse grains,
ir medium through- 4 tan, well graded, occurred in slurry
ut the hole, . 30 beyond 12.0%, strong HCl reaction. (SW)
CASING & BACKFILL ] 13.5'-14,0": LEAN CLAY; Medium plasticity,
Placed 55°0.D.casin 4 contains about 20% fine sand and non-
s hole was drilled ] ! plastic fines, brown with traces of
kasing was removed b black organic material, medium to moder-
bn completion of 40 ately high dry strength, medium tough-
firilling and hole ] ness, strong HCl reaction. (CL)
jras backfilled with ] SV i1e.00-18.0: SAND; 5% coarse sand, 50%
jsand as casing was 7 2 -' medium sand, 457 fine sand, subangular
pulled. ] _{u}. to subrounded, gray, occurred in slurry,
SROUNDWATER ”_: 8. 89 5043 a/‘ @,] | moderately strong HCl reaction. (SW)
Interval Condition 1 i $/; 18,0'-18.5': FAT CLAY; high plasticity,
D.0-5.0 Moist ] i baa: gd a0 0V~ gray-brown, high dry strength and tough-
b.0-9.0 Dry-Moist h I%50. ness, strong reaction to HCl. (CH)
p.0~12.0 Moist 1 o2
R 2.0-48.0 Wter Flow ] 1021 ]18.5"-30.0": SAND; 5% gravel to 1", 15%
8.0-54.0 Wet 1 Joo 2 coarse sand, 60% medium sand, 20% fine
b4, 0-67.0 Wet-Moist 60-1 6010-051 } sand, subrounded to subangular, gray,
$7.0-74.0 Dry ] 0.0 occurred in slurry, moderate reaction to
1 4.0 HCl. (SP)
NOTE: The lower dry ] VX ' v v £
fone may have lost %0 30.0 —-‘-’o6'.|0 ¢ GRAVELLY SAND;25% fine gra-
kome moisture in ] "‘ 30,0 fvel to 1" size, 20% coarse sand, 35%
blowing air medium. | 704 7ofo. | | medium sand, 20% fine sand, subangular
. 5" 70%1 | to subrounded, gray, some evaporite coat-
BD AS Bbttom pf Holj M% ing on dried semple, stromg reactiorn to
- 1 864.8Y /4.0 HCl, encountered wood fragments at 46.0"
] Stopped dLilIing becapse ] (probably a log). (SW)
b fn forpationt oo 46.0'-50.0": CLAYEY GRAVEL;70% fine gra-
80 . ; ] vel to %" size, subrounded to subangular
] [ ! ] 30% plastic fines and chunks of fat clay
b 1 (gray, strong HCl reaction. (GC)
] } ‘50.0'-54.0': FAT CLAY;high plasticity foj
h 1 most part with some silty zones which
90 204 grade to lean clay, gray to gray-brown,
) ) high dry strength, moderately high to
] 1 high toughness, moderate reaction to
B | HCl, (CH)
1 i H ] 54.0"-73.0"': GRAVEL; 20% coarse gravel td
1 i | l 1 15", 40% medium gravel, 30% fine gravel,
EXPLANATION 10% coarse sand, sand becomes more fine
BD = Becker Drill beyond 68.0', subrounded to subangular,
CORE individual grains are quite hard, some
L0SS AS = Atr (blown) Sample evaporite coating on dried sample,
Typeofhole. o i D = Diamond, H = Hayseilie, $ = Shot, C = Churn strong HC1 reaction (GW) .
PR ', - ted, = om casin . .
cere | Hole sealed i ete (osarias) | Exm bloaer Ar o7 8" Bea 2B N 3 73.0'-74.0": GYPSIFEROUS BRECCIA; shale,
RECOVERY | approx. siza of core (X-series) . Exzymn l Ae=llET Bx= 18 Neo 118 soft, gray. (Hermosa Formation)
y . h N . =1 . =2-1/4", x = 2-7.0"", <« = 3
3.“.'«2'.‘2-.".‘.";?2:3'..‘;‘“(}.".. Y 2", Ax om 1.29733" B = 23787 N = 3 Sheet 20 of 66
FEATURe . Brine Well Field . ... .. ... . ... PROJECT . .CRBSCE . ... . . STATE .Colorado. SHEET 1..0F..L . HOLE NO..PH=SE-

122




Purems of Reclamation aro ssa-eor GEOLOGIC LOG OF DRILL HOLE sweeT.. 1., oF..2.

reaTure .. Brine Well Field ... ... .. . ... ... rroJecy. . Paradox Unig, CRBSCP . . ... . . ... sTate. .Colorado, . . ... ..
- LOCATION. . EapE. of . Doloves. River. .. ..
HoLE no. . PH-SE oot n . GROUND ELEV. ..4.937.1-.1 ....... DIP ranGLE FRomEoRrzy . .90° ...
A s to
BeGUN 10-13-76 .. FinisHED. 10-13-76. . DEPTH OF OVERBURDEN .. 74,0!...... DEPTH.18.0. . .. BEARING. -« o oo e
DEPTH AND ELEV. WA
Ve ARD 65TE NEASURED. . See Notes LocGeEp By. R:. L: Crutchfield oG REVIEWEDBY. ............ ........
H PERCOLATION TESTS <o | = 3
NOTES ON WATER TYP e - ;5"; :E v 2. Drilled by Becker Drills, Inc.
LOSSES AND LEVELS, AND| x> oEPTH H zZe | uRw z: 2 4
CASING, CEMENTING, $IZE 38 (FEET) 2 ore 13 ._g Ue CLASSIFICATION AND
CAVING, AND OTHER or | Y Loss 2 |z =) PHYSICAL CONDITION
DRILLING CONDITIONS [HOLE| & | rrou E |3 S |3 Spec. No. 400C~610
. G, 10 t <
(%) | o cay G.Pa.) | (PIL) JMM) b 937,19 0.0 v
11 depths are taker]>5 4 JAS |Not Re¢quireq By Specltiatiofs
rom ground surfaceyBD ] };OTEC:l Pe;cerixtages givin ixlt theifollow-
] ng desrriptions are visual estimates.
ome subsidence at ] 0.6'-10.0': SILTY SAND; 60% fine sand 40%
ole due to impact ] hon-plastic fines, subangular, tan to
£ . . s ’
percussion drill b brown, loose coneistency on ground sur-
RILL EQUIPMENT 10 face, strong reaction to HCl. (SM)
P
ecker, Model No.18Q 4 1 lio.0"-14.0': sAND; 10% coarse sand, 40%
truck—mgu:ted.ia'i’r— 1 (14,0 % - { Inedium sand, 30% fine sand, 20% non-
ham:;erblr Veil k0. p 7 plastic fines, subrounded to subangular,
:Dlng ‘;‘f‘ 3?,_";‘“]).;::; ] ] tan to brown, strong HCl reaction. (SW)
600 C.F.M. air com-| 20 ] 14.0"-20.0": SAND; 10% fine gravel to 1"
lpressor and cyclone p ] size, 20% coarse sand, 407 medium sand,
assembly with samplel ] 1 30% fine sand, subangular to subrounded,
tube. e - tan, occurred in slurry, moderate reac-
] ] tion to HCl. (SW
IDRILLING MEDIUM 9 ] SLY
Air medium through-| a3 4907 .1130.Q. 1 20.0'-30.0": SILTY SAND; 5% fine gravel
out the hole. 4 .,/// to 1" size, 5% coarse sand, 607 fine
. ] 1,714 |sand, 30% non-plastic fines, subrounded
?SING ; E.ACKFILL 1 :903.11/34.0 _{//;" to subangular, gray, evaporite coating
aceg 0.D.casing| ] “51’./; on dried sample, occurred as slurry,
2 hole was drilled ] 209 11380 1°7~2A Istrong HC1 reaction. (SM)
ICasing was removed p 177
on completion of 40 0, /f 30.0'-34.0': FAT CLAY; Moderately high
irilling and hole 4 ];/// to high plasticity, gray to brown to
bvas backfilled with 1 892 11145.0 ://// to black, contains some organic black
sand as casing was . . 7;’/ material and may grade to OH in places,
pulled. 4 77| |high dry strength, moderately high to
ROUNDWATER ] Y ¢£;7) Ihigh toughness, moderate HCl reaction.
[LROUNDWAZBR 50 . (CH)
Interval Condition 1 886.11 ,
] 34.0'-38.0": SANDY CLAY; medium to moderH
[1)(')0(;(1);00 Dr;g?gi“ h ately high plasticity and may grade to
. . ] fat clay in places, contains about 35%
14.0-16.0 Wet 4 X
] fine sand, red-brown, moderately high
16.0-30.0 Water Flow ]
h0.0-51.0 Wet 80-] dry strength, medium toughness, strong
51.0-55.0 Wer-Mois 4 ,875.1 reaction to HCl. (CL)
55.0-66.0 Dry 38.0'-45.0": FAT CLAY; high plasticity,
p6.0~74.0 Water Flow . X 87111 brown, high dry strength and toughness,
- 4.0-78.0 Moist 1 . 869,11 moderately strong HCl reaction. (CH)
*‘JOTE: Lower dry 70 45.0'-51.0': SANDY CLAY; low to medium
Pones may have lost 1 plasticity, contains about 40% fine sub-
moisture in blowing ] rounded to subangular sand, red-brown,
bir medium 1 medium dry strength and toughness, stwng
5.5" HC1 reaction. (CL)
AS i A
larp al il e 51.0'-56.0': CLAYEY GRAVEL; 60% gravel
801 Stoppk-d drx.!l ling pecaude in 8 to 1", 407 sandy clay as above, gravel
formasnon i is mostly subrounded, moderate to strong
‘ HC1 reaction. (GC)
E } 56.0'-62.0": GRAVELLY SAND; 20% fine
] i gravel to 1" size, 20% coarse sand, 20%
90 | . medium sand and 40% fine sand to 60.0'
] | depth,beyond 60.0' becomes 20% fine gra-
] | ; i ) vel to %' size, 607 coarse sand, 10%
] l | : medium sand and 10% fine sand, subrounded
i i ! {to subangular, gray, strong HCl reactiom.
p i (sW)
| i
i
EXPLANATION
CORE BD = Becker Drill
LOSS AS = Air (blown) Sample
Typeofhole . ...... ......D = Diamond, H = Haystellite S a Shot, C = Churn
CORE I"le e sooled vl 'x . ) : P'u]luzr Cm :Comen?!.d‘C; = Bottom ol_cmvng
rOX. Size O ol l'l‘l.l x =1 » X = *
RECOVERY | e tire of core (X.series) .  Ex = 78", Ax =
Qutside dia. of casing (X-serias). Ex = 1.13-16", Ax = 4" Bx = [
Inside dia. of casing (X-secies). . Ex = 1-172", Ay = 297337, B - 2.3/8"" Nem 1" Sheet 21 of 66
FEATURE .. . Brine Well Fleld ... . . .. prosecT CRBSCP . sraTe Colorado  <yepr 1 oF . 2 woie N3 PH-6E



7-1337 (9-69)

Bureau of Reclamation GRo e84 - 401 GEOLOGIC LOG OF DRILL HOLE SHEET.. . 2. . GF .2..
FEATURE . .. Brine Well Field, Casi s ¢ Belodes prosecy. . Paradox Unit, CRBSCP state. , Colorado
- LOCATION. ast of Dolores River
HoLe wo. . FH76E '° " € GROUND ELEV. 4937.11 . .. . DIP (ANGLE FROM ttoR1Z ) . 907
secun 10-13-76  ppusneo. .10-13-76 . peprw or oversuroen .74-0" ... ... DEPTH. 78.0% . BEARNG. ..... .....
DEPTH AND v. OF
e Ao bAveNEASURED. .See Notes LoGGED aY. .B: L. Crutchfield  {oc REVIEWEDBY... . ... ...
o PERCOLATION TE’TS <_© Te x
oo ner,  ved of o, S8k | KB |g Zg| el Sk oreie i
CASING, CEMEWTING, | SIZE] S8 reem) ; g | are ae | Eg & CLAJSIFICATION AND
Caving, AND OTHER | Tor | Y Loss | & | 2 5 |ge -AL CONDITION
DRILLING CONDITIONS [MOL « (F'c 10 - 4% b xr Spec. No. 400C-610
% | 'wca .| 30 [win) bio37 13 0.0 s — ]
] ]
1 ]
: -} 62.07-66.0": FAT CLAY; High plasticity,
1 4 lgray, high dry strength and toughness,
] ] oderate HCl reaction. (CH)
10 101
: 66.0'-68-0': GRAVELLY CLAY;low plasticity
4 clay with about 30% fine sand and 10%
b p 1" to 2" gravel, gray, medium dry
] ] strength and toughness, moderate HCl
1 1 jreaction Eravpl occurred in sandy clay
20-1 20 slurry. ) )
b ] 68.0'-74.0': GRAVEL; 30% coarse gravel to
b ] 1%" with angular breaks indicating pos-
] 7] sible cobbles 30% medium gravel, 20% fine
] E gravel, 20% sand slurry, subrounded,
] ] hard grains. }
30 30-] !
b ] 74.0'-78.0": GYPSIFEROUS BRECCIA; shale i
j p and sandstone. (Hermosa Formation)
3 ]
40—- w;
1
] ;
60- ‘ ! , o0
! ! 1
4 ! i ' A\
1 : ! ] {
! 4 * !
0 | | Lo |
E i . ‘.
y i H
; 4 | ]
] * | i 3
4 f ] ;
' | ' 1 | I
”j | ; H 8O- H k
| o IR !
b i i . . M .
. ; i
b : : ! 3 - ;
1 l I d | ; 1
H ! { , ! 2}
4 ! H Il !
%0} i | owd b
| P :

EXPLANAT!On
CORE
LOSS !
pe of hole D = Diamond, H = Hoyntallite, b « Shai, T = Chuen
CORE e soaled ? = Pocker, Cm = C.mem-ﬂd Cs = Bot'am of casivg
Appwr size of hn\ X.seni Bx = 3-8 Na -~ 4
ECOVERY | (000% tite of core (X-sont By = 1.5/87 Nx - 118 ’
Outside dia. of cosing (X- ‘ 14 Be= 2787 Neos LI2 |
inside din. ot cosing (X-3 Ar ¢ 1.29.32 Ba = 2.3/ Nx = 37 Sheet 22 of 66;
. e .
FEATURE . Brine Well Field . prosFcT . CRBSCE s747f Colorado ceET 2 o .2 wuoug wn  PH-GE




71807 (8-74)

Buresu of Reslamation GEOLOGIC LOG OF DRILL HOLE sweer. ..l ok 2
FEATURE .. .Bring Well Fleld .. ............. ....PROJECT... Paradox Unit, CRBSCP................ STATE. , .Colorade..........
- A e . res. River. .,
woe no. . PH-7E :::n;'swn Faat. of. Dola o ad GROUND ELEV. ..49.3.6. 63 ....... DIP (ANGLE FROMHORIZ)... 90 .. ... . ...
BEGUN10=13=76. .. FiNisHED. LQ-L&-?& o!nu OF OVERBURDEN . . . . . 77.0% ... DEPTH..S0.0.’... BEARING. « - oo cveinennneiesinnns
EPTH AND ELEV. OF WATER
PEEVEL AR DATE MEAsuURED. .Se8 Notes ... LocGep sy, R+, L+ Crutchfield . (ocreviewepsy.......................
> PERCOLATION TESTS <« | EF & )
NOTES ON WATER  [rye 2; Py T 33"".5 Ew o |2 Drilled by Becker Drill, Inc.
LOSSES AND , ND = = P fatry Wy Ty ju= CLASSIFICATION AND
CASING, CEMENTING, | sizel 88 (FEET) 2 {ow |aFt | o= lag |uEk
CAVING, AND OTHER | oF | Vi Loss | B | Z = |38 PHYSICAL CONDITION
DRILLING CONDITIONS [HOL ol B A ® |45 CHRE Spec. No. 400C-610
o | E&y (6.Pak) [ (p5.0) loun) bggg ¢ b : y
All depths are takey5.5Y |as ot Required By Specificlations NOTE: Percentages given in the following
from ground surface ID} descriptions are visual estimates,
some subsidence at p . ' o o .
hole due to impact p ka2 61 0.0'-7.0': SILTY SAND; 60% fine sand,40%
of percussion drill ] non-plastic fines, subangular, tan to
10-] brown, loose consistency on ground sur-
DRILL_EQUTPMENT ] face, strong IHCl reaction, (SM)
Becker, Mdpdel No.l180§ 1 . . . N
truck-mounted, air- ] 22 6 7.0'-14.0": SAND;57 coarse sand, 30%
hammer drive, 5%" O A medium sand, 40% fine sand, 25% non-
D. double wall cas— ] plastic fines, subanpular, tan to brown,
ing of 3%1.D., with|. 1 stronp reaction to HCl, (SW)
600 C.F.M. air com- 20“_ 14.0'-20.0": SILTY SAND;5% coarse sand,
pressor and cyclone ] 20% medium sand, 35% fine sand, 40%
assembly with samplq B non-plastic fines, subrounded to sub-
tube. i angular, brown, occurred in slurry,
DRILLING MEDTUM ] moderate HCl1 reaction. (SM)
Air medium through-| 44.] 20.0"-34.0": SAND; 10% fine gravel to 1"
out the hole. ] size, 15% coarse sand, 60% medium sand,
CASING & BACKFTLL ] L9072 . A 15% fine sand, subrounded to subangular,
min - TG grav, occurred in slurry, strong HCI
as hole was drilled] 1 ) reaction. (SW)
. -4
Casing was removed ] 4,896 6 34.0'-35.0": FAT CLAY;high plasticity,
on'cmrlpletion of g Y gray to brown, high dry strength and
drilling and hole ] T tougness, moderate to strong HC1
was backfilled with ] reaction,
sand as casing was ] 14890,63 ' Ve .
pulled. ] 35.0'-40.0": SAND; as 20.0 to 34,0"above
GROUNDWATER 50-] 40.0'=41.0": FAT ClLAYj;as 34.0 to 35.0
Interval Condition| 3 above.
0.0-6.0 Dry-bisp ] pi8 3 )l 41.07-46.0": STLTY SAND; 65% fine sand,
6.0-10.0 Moist p Q103 00 A 35% non-plastic fines, subangular, gray,
10,0-14.0 Moist-Wet ] 4 2 /| | occurred as slurry, white evaporite
14.0-50.0 Water Flow| 1 _':b'._o_ coating on dried sample, strong
;(;.g-;;.g . Wet 60 i 4876.63 60,4 .%‘:4 reaction to HCi. (SM)
.0-80. ist-Dr ] i N 2.0 X
y ] | 876,64 02,08 848 | 16.0'-53.0": GRAVELLY SAND;silty sand,
E : {27, as above with 25% coarse sand to 1"
, 37,77,
] 10,631 66.0 /.;{ eravel.
] :.05,‘0 53.0'~54.0': FAT CLAY;high plasticity,
70 70 0,0. gray-brown, high dry strength and tough-
- -.
] _,8;7" ness, moderately streong HCl reaction(CH)|
L
E 4861 61 75.010%0) | 54.0'-55.0": CLAYEY GRAVEL; 60% fine
] 4859 61 77.070049; gravel to 1" size with 40% fat, gray-
5. 5] T3 brown clay as above, moderate reaction
(Blho ] | AS Battom df Hol 4856.63 80a0 =e=s] | to HC1, subrounded to subangular.({(GC)
1 ] 55.0"-60.0": GRAVEL; 30% coarse gravel
] 1 to 2" size, 40% medium gravel, 307 fine
4 - gravel to coarse sand, subrounded to
] ] subangular with angular breaks, hard
b individual grains, some evaporite coat-
90 90 ing, slight HCl reaction. (GW)
] 60,0"-62,0": CLAYEY GRAVEL;as in 54.0'
1 1 to 55.0' above.
] ]
]
EXPLANATION
CO?SE BD = Becker Drill
La AS = Air (blown) Sample
Type af hole . ... ... ... ..., D = Diamond, H = Haystellite, 5 = Shot, C = Churn’
ORE Hols sealed = Pacl Cm = Cemanted, Cs = Bottom of cosing
< 4 Approx. size of hole (X-se x =1-7/8", Bx = 2.3/8", Nx =13
RECOVERY P! a s R
Approx. size of core {X-se x=1.1/8 Bx = 1. 5/8" Nx - 2-1 ,B'.
Outside dio. of casing (X-s - 13/16" Ax = 2.1/4" Bx = 2. 7/“ Nx = 3:1'2
Inside dia. of casing (X-se 1172, Ax = 1. 29/32" Bx = 2-3/8'', Nx = 3"’ Sheet 23 of 66
FEaTugg  Brine Well Field . . PROJECT ... CRBSCP. ... sTATE. Colorade. | sHEeT.L..oF .2.. HOLE NO. PH-JE .. ... ...
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7-1987 (8-74)

Bursau of Reclamation GEOLOGIC LOG OF DRILL HOLE SHEET..Z2.... OF..2. ...
FEATURE .. Brine Well Field e prosecT. Paradox Unit, CRBSCP. .. ............... STATE. .Golexade, .. .......
HoLE No.PHSTE | :x:;;“ ':‘a‘“‘ af Dalores. 5’1""" """" GROUND ELEY. . 4936.63 . .. DIP (ANGLE FrROMHORIZ) ... 99 .. ... ... ..

N B v TOTAL
BEGUN .10=13=76 .. FiNisHED.LQ=13-76 ... DEPTH OF OVERBURDEN . 77.0". . .. ... DEPTH. 80,07, ... BEARING. ......c.oiinniannnn e
DEPTH AND ELEV. WA ‘
CEVE MR bEYe NEASURED. . ... .. See Notes ' _ocGEpsy. Re L. Crutchfleld . . LOGREVIEWEDBY.......................
% PERCOLATION TESTS <. | B¢ x
NOTES ON WATER TYP e T - — 555 :E v Eg Drilled by Becker Drills, Inc.
LOSSES AND LEVELS, AND| x> DEPTH & wol ow To |uE
CASING, CEMENTING, | SiZe{ S5 (FEET) 2 |gs wre | 8t ad fuk SRSl CoNDITon
CAVING, AND OTHER oF w LOSS 4 -1y =0 ]
DRILLING CONDITIONS |[HOLE] & ;lgu T0 & 40 © :l— Spec. No. 400C-610
o |Tée (6PN ] (P51 [ s
1 1 62.07-66,0": FAT CLAY; high plasticity,
j 4 gray, high dry strength and toughness,
] _1 some evaporite coating on dried sample,
1 1 moderate to strong HCl reaction. (CH)
] 66.0'-75.0": GRAVEL; 30% coarse to 1"
’0‘_1 '04 size, 40% medium gravel, 30% fine gra-
R vel, subrounded to subangular with
] } angular breaks, some evaporite coating,
3 3 slight to moderate HCl reaction. (GW)
] 75.0°-77.0": CLAYEY GRAVEL; gravel as
201 293 above with sticky, gray clay coating
1 ] and occasional pleces of gypsiferous
i 4 shale breccia., Transition zone into
a : formation.
i ] 77.0'-80,0": GYPSIFEROUS BRECCIA;shale,
] 3 soft, gray, (Hermosa Formation).
30 303
E 7
] ]
40 40
] ]
3 ]
: ]
p 4
50 50
B 1
3 ]
aoi 60
: ]
1 1
] ]
70 70]
1 ]
. ]
] g
] ]
9 4
80 80
: 4
] 3
] ]
90 90
] ]
EXPLANATION
CORE
LOSS
Type of hole .D = Diamond, H = Haystellite, $ = Shot, C = Churn
CORE Hole sealed .P = Packer, Cm = Cemented, Cs = Bottom of casing
RECOVERY | Approx. size of hole (X-3 .. Ex=1.1/2",  Ax=1-7/8", Bx=23/8", Nx=3"
Approx. size of core (X-series) . . Ex = 7/8", Ax =1-1/8"", Bx = 1.5/8'", Nx -2-1/8"
Outside dia. of casing (X-series). Ex = 1-13/18"", Ax = 2-1/4", x = 2-7/8"", Nx =312
Inside dia. of casing (X-series). . Ex = 1-1/2", Ax = 1.29/32", Bx =2-3/8", Nx = 3" Sheet 24 of 66
FEATURE . .....Brine Well Field proJECT . .CRBSCE state.Colorado ey 2 of .2 noLEwe PHTTE. ... ..

WGPO  479-482
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7-1887 (8-74)
Buresu of Reclamation GEOLOGIC LOG OF DRILL HOLE SHEET...l...OF...1..
e M e
FEATURE .. Brine Well Fleld . . . .. ..., ... PROJECT. . Paradox Unit, CRBSCP. .. .. ........... sTate. .Colerado ... .. ...,
- ATion East of Dolores River... ., .. o
. woLE no. .TH78E :gz.;;o" N . GROUND ELEv. 4935.46 .. . .. DIP (ANGLE FROMHORIZ.y. .. 997 . ... ... ...
! . N ... P R TOTAL
secuN . 10713<76 . FiNisHED.L0=13=76 . . DEPTM OF OvERBURDEN . 47.0". ... ... DEPTH. 54.0). ... BEARING. ......... e
DEPTH AND ELEY. OF WATER
LEVEL AND DATE MEASURED. . .S€€ Notes . .. . LocGeD By R-, Lo, Crutchfield LOG REVIEWED BY. . ... ovovreenennnn..
% PERCOLATION TESTS <. | & x
_JloTes oNWATER  [Tve 2; — T SEE !;_E v &z, Drilled by Becker Drills, Inc.
Al 3 AND = w 3 wns
CASING, CEMENTING, | sizef S5 (FEET) 2 |ou |aFe | o |a8 |uE SKASSIPICATION AND
CAVING, AND OTHER oF | w Loss a | =2 |aw
DRILLING CONDITIONS [HOLE [ FROM 3 put i E Spec. No, 400C-610
o [REE T [orma | S founs 3
, orCm e Rl ~ k935,44 0,0
p11l depths are takens5'an NOTE: Percentages given in the following
from ground surface!|BD ] descriptions are visual estimates.
Eome b ]
o le :3es:ge:;§azt ] 0.0'-10.0": SILTY SAND; 60% fine sand to
: ' o
bf percussion drill. 1 75? fine sand‘bey('md 6.0"' depth, 407 to
1 25% non-plastic fines, subangular, tan
PRILL EQUIPMENT 10 to brown to light reddish brown, loose
Becker, Mdel No.l180 J consistancy on ground surface, strong
kruck-mounted, air- ] 1.4 reaction to HCl. (8M)
r driv 5%" 0. -1
Emgzum:mfil fas_ ] 10.0'-14.0': SAND; 15% coarse sand, 40%
ir;g of 3'I.D., witH 1 medium sand, 45% fine sand, subangular,
.D., ]
600 C.F.M. air com-| 204 tan, strong reaction to HCl. (SW)
bressor and cyclone ] 14.07-26.0": SANDY SILT;40% fine sand,
hssembly with samplef ] 60% non-plastic fines, subangular sand,
fube. 7 dark gray brown, occurred as slurry,
DRILLING MEDIUM ] strong reaction to HCl. (ML)
hir medium through- 101 26,0"-30.0": GRAVELLY SAND;25% fine gra-
but the hole. R vel to %" size, 157 coarse sand, 15%
LASING & BACKFILL : medi‘m? sand, 20% E‘ine sand, ZSanon—
P——-———laced 55.70.D.casing 3 Slas.tlc, fines, su angu{.ar to Bl:l rounded,
s hole was drilled 1 arz'k gr.'ay, some evaporite ?natlng 0[}1
Fasing was removed 1 dried sample, strong reaction to HCl.(SW
bn completion of 40—: 30.0'-43.0': CLAYEY SAND;10% fine gravel
Hrilling and hole to %" size, 10% coarse sand, 15% medium
vas backtilled with 1 sand, 25% fine sand, 40% mostly plastic
band as casing ‘was ] fines, subangular to subrounded visible
pulled. 4 grains, dark gray to black, moderate
GROUNDWATER ] reaction to HCl. (SC)
tdALEd 50
Tnterval Condition 3 43.0'-43.5": SANDY CLAY;low plasticity,
D.0~14.0 Molst p-SQOl N X a1 ad contains about 40% fine sand which is
14.0-17.0 Wet p‘n_ AS qetom df Hol subangular, dark gray, medium dry stren-—
1 7.0-39.0 Water Flow ] Stopped dyilling becayse pth and toughness, strong HCl reaction.
333_228 m?JEt 5 b in |formafion, (cL)
.0-54, ist- ]
i YY1 o] : 43.57-47,0": SAND;5% coarse sand, 25%
1 E medium sand, 507 fine sand, 20% non-
] plastic fines, subangular to occasionall
] 7] subrounded, gray to dark pray, some
1 1 white evaporite coating on dried sample,
] strong reaction to HCl. (SW)
701 70
] : 47.0'-54,0": GYPSIFEROUS BRECCIA; shale,
] ] and sandy shale with some sandstone.
] ] (Hermosa Formation)
] ]
80-} 80-]
907] 90
] ]
E ]
EXPLANATION
CORE BD = Becker Driil
Loss AS - Air (blown) Sample
Typeofhole.............. D = Diomond, H = Haystellite, 5§ = Shot, C = Churn
CORE Hole sealed .. ... .. .. ...P = Packer, Cm » Comeanted, Cs = Bottom of casing .
RECOVERY | Approx. size of hole (X-series) . . Ex = 1.1/2", Ax = 1.7/8", Bx = 2-3/8"", Nx =13 .
Approx. size of cars (X-series) . . Ex = 7/8", Ax =1.1/8", Bx =1-5/8"", Nx -2-1/8
Outside din. of cosing (X: ies). Ex = 1-13/16", Ax =2-1/4", Bx = 2-7/8"", Nx =3-1/2"
Inside dia. of casing {X-series). . Ex = 1-1/2", Ax = 1.29/32"', Bx = 2.3/8"", Nx = 3" Sheet 25 of 66
FEATURe . Brine Well Field . . . . ... . .. .. proJect . CRBSCP | state . Colorado. sueer.L..oF.l..HoLE NO. PR-BE ... ....
A GPO  679-482




7-1887 (6-74)

B of Beaiumasin GEOLOGIC LOG OF DRILL HOLE SHEET..L... OF .. 2 ...
FeaTure Paradox Unir. Brioe Wellfield.......... PROJECT. . Colovado .Biver .Basin .Salinity .Cantrol sTATE. . Colorado,..........
HOLE No. . OR-2CL ::::;;o""" s e GROUND ELEV. .. ............. DIP (ANGLE FROMHORIZ.) . v v v v veecnnnn

o A AN R - TOTAL
BEGUN 9-29-75. ... miNISHED. 1276=75. ... DEPTH OF OVERBURDEN . .320.0) . . ... DEPTH..223.0° .. BEARING. .....coonvnninne e,
DEPTH AND ELEY. OF WATER D. Burgoyne Erom
LEVEL AND GATE MEASURED. ......... e . LOGGED BY...*.veports.......... LOG REVIEWED BY. - ¢ -« vovcveeeaaeannnnns
4 PERCOLATION TESTS <« | EF -3
serma e, ed of o T e | EE | B (s |5
L s AND ' a2 B | Xo |us CLASSIFICATI
CASING, CEMENTING, | size| S8 (FEET) 2 |58 |&re | ek | ag |wE ON_AND
CAVING, AND OTHER v woss | & | Z° S |z PHYSICAL CONDITION
DRILLING CONDITIONS [HOL & (:,.g:‘ T0 x He [r] i" * = as recorded on inspector’'s
® |5 cn (G.P.MY | (RS [MIN} 0.0 b drill report.
t 1 £
All depths are ] Not fequirgd 0.0'-26.,0": SILTY SAND; * some clay
taken from ground ] . —_—— <
] by specifigation lenses above 12.0'; low-medium plastic-
surface. Hole ] itvs (SM)
approx. vertical 4 v
though not surveyed i
10 10
DRILL EQUIPMENT 4 12.0 12.0'-26.0": some gravel
28" hole for piezo- h ==
meter pipe #3 drill h
ed with Portadrill 11«
Mod 503, truck- BN ] AS
mounted, rotarv ]
20
type on 9-29-75 1 e
225" hole drilled ]
0'-111" with Becker ] ' ' i
patented, truck- E 2?'0 ...27.'0..((-%}'/(\-;:; * aray; mediun
mounted, air-hammer ] plasticity; (LL-C
d ir drill :
rive, air dri 30 27.0'-42.0": SILTY SAND & GRAVEL;*® (SM-
medium drill on 4 oM
10-20-75. Depths ] M)
111'-225" drilled E
with Portadrill 503 4
CASTNC RECORD 0]
10-20-75: Backer 1 . 42.0'-63.0': SILTY GRAVEL; * some cob-
Cs driven to 111'. ] 7 bles 5"-8"; (GM)
11-5-75: drove 5" h TG,
Cs to 112.8", 1 1A
12-9~75 Cs pulled t ] 172
72! E 124,
: 50 odoe o
12-10-75 remaining ] e 5%
Cs pulled. ] (4
-4 .
- -
DRILLING MEDIUM E
287 hole: NaCl ] ]
brine 225' hole 0'- 1 ]
111': Air. 111'= | ] 0]
164': NaCl brine ] 63.0 7 63.0'-92.0": SILTY SAND; * some clay;
with "Zeogel" & ] ] low plasticity; (SM)
"Impermex". 1 ]
164'-225": NaCl ] i)
brine. 70-] 70
: ¥
] ]
80 80
] ]
] Y
¥
90 90 . "
] 92.0 7., 92.0'~110.0": GRAVEL; * 3
] p
4 -4
BD = Becker drill 9"od-6"id double EXPLANATION
walled Cs with crowd-out bit shoe
CORE
LSS
AS = Air-blown samples
Typsofhole.............. D = Diamond, H = Haystellite, 5 = Shot, C = Chura
CORE Horo sealed ... ... ... .P wPacker, Cm = Comented, Cs = Bottom of casing
RECOVERY Approx. size of hole (X es} . . Ex = 1-1/2", Ax = 1.7/8", Bx = 2-3/8"", Nx =3
Approx, size of core (X es) . . Ex = 7/8", Ax =1-1/8"", Bx = 1-5/8"", Nx - 2-1/8:'
Outside dio. of cosing ( ien). Ex = 1-13/16"", Ax =2-1/4", Bx = 2-7/0"", MNx =3-1/2"
Inside dia. of casing (X-saries). . Ex @ 1.1/2,  Ax =1.29/32", Bx = 2-3/8", Nx = 3" Sheet 26 of 66

FEATURE . . . Brine. Wellfield.....

. STATE . .Golorado . SHEET .1..0F .

128

2. . HOLE NO.QH-2(C}
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7-1887 (8.74)

i 4 actamatien GEOLOGIC LOG OF DRILL HOLE sueer. 2. oF . 2
reaTure Paradox Unit Arine Wellfield..........prosecT. Colorado, River. Basin. Salinity.Control. STATE. ..Colorada..........
HoLE No. .QH=2G1L :oc:;:on W : GROUND ELEV. ............... DIP (ANGLE FROMHORIZ.D . « v« e v e v e ov e

; N Bl . FOTAL
secun . .9729=75 .. miniswep. 12-6-75, . .. oEPTH oF ovERBURDEN 120.0) . ... .. DEPTH..225,0) .. BEARING .« vvvvvvvrneiiinnneaneenns
DEPTH AND ELEV. OF WA 9. Burgoyne
EEvE e A Ve NEASURED. ... ... e e LOGGED BY. .. from * Reports..... 1.OG REVIEWED BY. . . .. PP
x PERCOLATION TESTS «c|E 3
LaTE e, foved of oo mREAEIAE
3 D & z ws
chite Suewe i 33 | P DB = ST
D w w
DRILLING conDiTions oLl = [rmou] boss | o |4 g 3»— * = as recorded on inspector's
o L T fema [ |mm 3 drill report.

[DRILL FLUID LOSSES 4
100% fluid loss BD 1 AS
133'-225' on 11-5- g
75 to 12-6-75. 9
PIPE INSTALLATIONS IO—. 110.0'-120.0': GYPSUM BRECCIA; *

On 9-29-75, 28" ]
hole filled with T'C‘ I s
Filter sand & pie- h
zometer tip #3 p
centered at 25°', ]
On 12-10-75 piezo- b 120.0'-151.0": SHALE BRECCIA; * soft
20 SHALE BRECCIA
meter pipes #1&2 P
installed as ]
follows: h
Uncleanable 225'- p
150°. 1
Grout 150'-143"', 103
Void 143'-120". p
Piezometer tip #1 ] 133.0'-151.0": some fractured sandstone
centered at 140" ] large void 133.0'-140.0",
Packer (120! P
Backfill sand 120'- 3
110°,
Grout 110'-88°", 407
Backfill sand 88'- ]
66°. ]
Filter sand 66'-53' E
Backfill sand 73"~ ]
69" 1
. 50 v_ [N REC [
Grout 69'-0'. ] 151.0'-166.0': SANDSTONE BRECCIA;
s0]
] )
] o AR | 166.0°-225.0":  GyPsuM BRECCIA; *
1 -;/:;//é apparent: no cuttings returned.
.!/ 77
70 B Y
. ,/.5 "
] Yo7
] %
. 1
7
4 1 /7
‘ V7
80 80-Y, %
] 1.7
] 1o
] 7
> -f’/f'l‘
E N 7|
] -,”5"/
] V7.4
90-] 904,474
] R Ay,
] i/
_////’
1 [V LY,
] End d¢f graphic 14g: 1 'Z,
E no cllange in metHod or 4
] lirhdlogy 225.01*, 2/
BD = Becker drill 9"od-6"id EXPLANATION
double walled Cs with crowd-out TC = Tri-cone bit 4%" dia.
CORE bit shoe WS = Washed samples
Loss AS = Air-blown samples
Type of hole D = Diomond, H = Haystellite, $ = Shot, C = Churn
CORE Nor: sealed . .. . E = P‘nzlk/-zr. :Cm"r_::/-: Cam Bu";mz/o; cﬂs'i‘n 3
B T2 " ey S i P
RECOVERY Ewm /8, ARcLI/BY Bx = 1.5/8 Nx - 2.1/8"
CEx =1-13/16", Ax=2.1/4",  Bx = 2.7/8', Nx = 3.1/2"
Ex = 1-1/27, ' Ax = 1.29/32", Bx = 2.3/8"", Nx = 3" Sheet 27 of 66
-2C
FEATURE . Brine-Wellffeld. v ovrerreeeeennn . PROJECT . CRSGP. « <+ + v« - - STATE .. Golo.. .- SHEET..2. OF . 2. . HOLE N0 0T 2 Lo
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MELLAY U]

Butmau - We . istaarion P 888 a0y sqpfT 1 - _—x o 3_._',,
rerveme Paredox Vellay-Dulores River ebareds Fiver Waier Quality Toprovamowt Frodimn ™ o) oreto ;
1]
HoLg mo . PH=2CX Lm""‘:‘m:‘";?l':”«,:':w ey, $9T,07 Oew oatopir cavcrr rrne s, 900 i
: coones. 0638 ... .1,099,907 . !
secun . P-L1=T3 . pumenen. 38088=TY . oerrior svemsvnnen .. 99,0, .. seren 00T, . weaminc.. — g
O ARl Ve UL AT R ater sadie 5,0'2, 000 . mtoqosarn ey, .Ci Bovvik. . .. LOL FEVIEWED BY. L ““’!
R p ‘
NOTES oM WATER L” !::. SALINTTY 09 WL YLD E | Ew 1y |2 !
LOSSES AND LEVELS, AND REPTH Kind of dee | Bu | 2o |02 CLASSIF.CoT1oW AND: ,
CAUNG, CEMENTING. | SIZE (reeT) semple W = | %e |k FHYSICAL €000 :
CAVING, AND OTHER oF ) SJ iw i
DRILLING CONDITIONS JmOL vo |Dute and . E] 1
orm Lia Y 1973 |BE @ 23°C “ L
Dapthe are from 16" |of 0.0-13,0: SILTY SARD; maximum size fine ]
original grouna  [Mind |Cf and vith non-plastic fines; abundant
level, 1.00' below | & ] Y ! amarisk roots to depth 6,0', me roots
refarence level at J.MRW | elow depth 6.0'} brown;slightly brack- ]
top of 16" Cs (el. {CT £ —T1 i sh belov depth 6,0'; highly reactive to °
4938.87) before 10 T | C1y (sM). !
fipal 1.01' (top ] 0-5! ! 13.0-17.0: SILTY SAND: fine sand with ;
el. 4939.88) cap ‘ii\ 1 non-plastic fines and scattered coarse
section vas welded ] Engi : sand and very fine gravel and cld wood
on. i fragments: gray; brackish; highly re- |
DRILL EQUIPMENT {935 active to HCl; (M), '
Bucyrus Erie 24-W 2]s l} 17.0-18,0: GRAVEL; fine;subrounded; ;
1920 swing arm cablf ":h_‘. 1 igneous types; dark gray stained; {aGP), :
tool rig, truck 1588 ' ! L ‘ 18.0-19.0: FAT CIAY; red and black globs’
mounted, owned by 150 i ; Lab #2718 recovered on bit; high plasticity;highly,;
Exploration Drill- s, : and Bailed| reactive to HC1; (CH),
ing, Ine.,Durango, <ég{ begin 19,0-24 ,0:SILTY SAND; fine to medium sand
|Colo. 304 ~5%f Cs | iof shift with non-plastic fines and scattered '
\DRILLING FLUID _{ 30,0:32,5 | 9-17:128,3x10 coarse sand; highly reactive to HCL; :
Used turbid river - Y_J i i gray; (SM), .
water from 0.0-13,0 3 2l4,0-25,0: FAT CLAY; high plasticity,
saline formation i $ : ! highly reactive to HC1l; black; (CH)., *
water to depth 53.0 N | Lab #2719 25,0~27,0: SILTY BAND; fine tcymedium f
then to base of ovey-4-{ 8 | and Bailed sand with non-plastic fines; gray; .
burden using Loloss 1 s : begin of faint H,S odor; saline; highly reactive -
compound stirred inJ & les ! shift to HCl; (SM). ;
to a thick slurry ] S 3L,0iL6,0 I 9-18 109.5:10’ 27.0-30,0: CLAY, SAND AND GRAVEL; admix-:
'with formation bring T1 * A ture of fat clay gobs, fine to coarse
and pumped to ] ‘T 8.6k 9T+ J First pump sand and subrounded, igneous gravel; f
bottom of hole as 50- (Top |(Grout 10.-gltest maximum size 2%", gray, saline; reactive’
follovs: « | ot | plugl to |samples: to HCL, .
Loloss 1 ::f [perflj .10-11|Dab #2108 30.0-33.0: SILTY SAND; fine sand with !
Depth| in brine| Hole 1.\‘;.‘. . 2109 non-plastic fines; gray; saline; highly |
11973 Deptd  {3ER | i 2110 reactive to HCl; (SM) !
$-19 53.0 183 \ ! 2111 33.0-34,0: SILTY SAND; fine to medium |
9-20  5/75 57.0'} so{>w’® 2112 sand with non-plastic fines and scattere
9-21 4/75 T0.0' {an ™ ; 2113 fine gravel; gray; very salty, highly
9-2T 2/50 96.0' j§&§ i 211k reactive to HC1; (&M). |
End of shift on 9-2] A0 X | 2115 34,0-35.0: SAND; medium; little to no !
at depth 101,0', o ‘ i .Lab #2720 fines; gray; salty; (SP). i
1 1b of Breaker-D 1 ::: : ; iand Bailed 35,0-45.0: SILTY SAND; maximum size yuey!
enzyme stirred into] m{g§\U ‘begin of fine sand with non-plastic fines; gray; i
well by surging actfon J&28|Cs ' shire highly reactive to HCl; (SM). !
of bit to degrade 1 ‘{g TO.O}ThLQ 902, 79.6x10 k5,0-46.0: FAT CLAY; high plasticity,
any residusl Loloss —'s, 5 i gray; highly reactive to HC1; (CH).
mixture. From RS ! ; — 46.0-50.0: SILTY SAND; fine sand with
10-13-73 at depth | :z‘g; l l ‘tent non-plastic fines; gray; salty; highly
99.0' til 11-15 at | s8] 8.64199.66),, 1, samples: reactive to HC1l; (SM).
depth 300.75' drillgd :‘.3‘.{ (Top ’(B“G' to  Lab #2679 50.0-53.0: SAND; medium to coarse with
using formation ﬁ\; )} of of ’12-19i 2680 very fine, subrounded gravel; strong
brine with heavy Jie3 perts)perfs) \ ‘ igewer odor: salty; highly reactive to
suspended load of E:".‘ ; | |HC1; (5P). )
black, oily silt. ] \u}'s i | ) ; 153.0=54 ,0:GRAVEL; fine, subrounded; i
#initx samples 904 Eal : | i 401 {igneous types; some old pine bark; (GP) ,
ested fluid caught |, cn 3*'{ : : '54,0-55 0: SAND; fine to coarse; gray; '
vith material sam- (L. Qg{‘ ! salty; highly resctive to HC1l; (SP). ;
ples from bottom of} . . i : t55,0-56.0:SILTY SAND; fine sand with )
‘bailer. Tests made,),. ' : l 239, ] . non-plastic finea; gray; salty; highly
iwith Beckman Bolu- |un : : . 837 10- ' ireactive to HC1; (SM)
I L~ ¥ S Lom e e MBITD e kN T N e e
‘on .u,e,! Botthe ssmples also sent to SrEAans T 9N ’
USBR laeb{in Salt Lake City for mnalysis. MinsMinimum diameter of hole. )
[ieams les not reteined after testing CT=Cable tocl, single blade bit, 5'0" long, with 5" dia stem 22%' long. ’
LS T‘-P EC=Flectrochemical units expreesed in micromhos Qf specific conductance.
o Do : .. "C=Centigrade ‘

P o= Pack.c

<ae (A serome;
urade tia cf eavioy ‘X geer) b
l Tusope gig. or 65y oot

¢E~1uRE . Paradox Valley, Dolores River

]

Colorado  swpey 1 5.3 . o,

. 0d=Outside diameter

... Sheet 28 of 66 .5»
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e

rorLe no DHE=23CX .
EEGUN

CEAYH AND ELEV OF WAT

LocaTion Near C%,514, 140 W of river
' cooRrps. N..621,963.8 . .
. FINISHED 12-24=T3 .. . oEPTH OF OVERBURDEN .. .98.0

€. .1,035,967.

FEEYe M NaTER, Vater table 5.8't.

GEOLOGIC LOG OF DRILL HOLE N
Fuirmar Paredox Velley-Dolores River ... ... .prosect.Calorade River Water Quality ImprovendfPAT®  Colorado,
FROUND ELEY. 4937.47 see notem: .. s

see notes

TOTAL

L06GEL 8Y. G. Rorvik

poerYH. 300.75

(o]
v o gy 907

- —

LY IHIRN

——

LT v LWET BT

NOET OH WATER
LOSSES ANl LELVELS,
CALILG T 4ENTING,

¥ R GTHER

&
epth 0.0°-24.0' butijon

& too heavy for
he rig. A 5" ia,
8' long, 18 gal
iler was used froi
24, 0'-62.0' but was
0o light to draw
cutting. The 8%" id
&ailer was shortened
o 6'1", with capa-
fcity of 24 gal and
fvas matisfactery to
lcompletion of well.
Approx 5,250 gal. of
rine and overburden
Futtingn vas bailed
from interval 0.0'-
?’00.5'; and approx.

this amount was baiil- .

d from the breceia
in interval 100.5-
1300.75. Velume of

6" dia hole be~

ween 838'-100.5' 14

pprox 1,070 gal,

ot including caved

eas. Volume of 12"

ia hole in breccie

00.5-300.75 is
tapprox 1,175 galleng
Bailed fluid and cud
‘tings were diverted
o an open wash 30'
iW. of the well,

ATER _LEVER DATA
| (Begin of shift)
iDate Hole

Depth
300’

‘9'/3'
l9-17
i9-24
i9-28
W(L'ef p ing)
{ ore SUrgtn

-9 et Y a0
" (before pump test)

) 12"°Cs K'Cs
vo-15 1040, 75 59
‘1o-16 180" 130’ 58]
Vo-17 1360" s070° 5.8”
Jo18 /%80 199 58
‘vo-19 /510" 10.3°
lo-23 se1.0° 9.8
170-25 1790° £5'
02 1960 156
029 2039’
030 2039,
t0-31 2039
-2 2039
i1-6 2070 8.0
-7 2160 15.1
Jr8 2360 147
-9 2510 13.5
i#/-/3 2680 11.5°
J/5 2980 009

4,

587,

LI O

Depth

t?nt&"’ﬂ

%'Cs @5y, ]
&

90 .{74}'

~———

Coumiing is SEV en top — —

CT

[EEUVSE IS NOAa

O.55coupling o7 Tap of I27Cam

lit:

b i b

130

]

el & L TMhick SPee! slate it an Fap of 10" goupling.

1ac]

7Y I
barween e twe :n.sfn’.t.
An Q.08 Flange with undergasher an the /0

P 12 coupiing | &

2

P Aedardondian

oy by driving inte undersize Mele;seal Yested +o 80,

]
PN I

180

/4
o Cs; epen annv/ar spaca

Double casing /s unperforated,

l?}/ Cs :Q-IBJLfa rock formarty
10%id Cs hrg Freely from top af [2%

i
t
{

& lo'giiio"
id ics

o
Kind of
Sample

and

B € 25°C

MELL

Date
973

10"
_ET_‘!_C:. . 1193.5.200,0._20-2. _..__ x 10%737,

Yetwee

depths
nd 193.5

#§29.9

-~ 1001

GRAPH!IC
L 06

14292.9 |

s o o g

i
|
i
i
i
}
1

o
|Sample is 35
iblack marl,
‘salty,oily:
islight HS

Min= Minimum diasmeter of hole.
CT=Cable tocl, single blade bit, 5'2%" long, with 5"

dia. stem, 22%' long.
od= Qutside diameter.
id= Inside diameter.

<. Paradox Valley~Dolores River

“t  CRWQIP.
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-

¢ lactive to HCl; salty.

—r i O |
Col :

kA '
n;'i TEASSIETCA .
LA .“Z’l»lc‘; . !
-’1-"" ‘
e i
= '
e :

56.0-57.0: SAND AND GRAVEL; medium to !
coarse sand and fine, subrounded gravel;!
gray; highly reactive to HCl; salty. ‘
57.0-59.0:SILTY SAND; fine to medium sand
with non-plastic fines; strong sewer odor;
dark gray{ saltk; (8M). )
59.0-60.5: SAND AND GRAVEL; fine to ;
coarse sand and fine, subrounded gravel;;
gray; highly reactive to HC1l; salty. :
60.5-62.25: SILTY SAND; fine to medium |
sand with non-plastic fines and trace of}
: coarse sand; dark gray; highly reactive Fo
| BC1; salty; (sM). ;
162,25-67.0: SAND AND GRAVEL; fine to §
i coarse sand and mostly fine, subrounded }
igneous type gravel with a few scatteredj
F1%" maximum gravel; dark gray; salty.
\67.0-67.5; SILT OR FINE SAND;not recovered;
loose; soft; bit dropped through easily.
67.5-72.0: SAND AND GRAVEL; mostly fine
i sand with fine to coarse, subrounded, |
igneous type gravel; dark gray; salty. ’
72.0~85.0: SILTY GRAVEL; rounded to ]
subrounded, ignecus type gravel 2x"-5" !

}

]

i

maximum sizem, mostly less than 3/4"
Yitlsz nonwplastic fines; dark gray; salty
GM).

85.0-98.0: SILTY SAND AND GRAVEL; fine !
to cearse angular sand with non-plastic °
| fines end subrounded igneous type gravel
mostly fine gravel with a few 1" maxi- ¢
.mum size; % of gravel increased with '

i depth as follows: 5%, 85'-88'; 10%,88'- |

150", 20%,90'-01"; 30%, 91'~92'; ko%, 92'i
| 98'; dark gray; silty sand highly re- i
i

98,0-108.3: DECOMPOSED GYPSUM BRECCIA:
. soft; sticky, clay~like, dark gray, m-}
i siferous material; moderately resctive

{to HC1; salty; ES and sewer odor notice-

; film and reaidue threughout; somevwhat

i sandy texture 98'-105', and hard fine !}
lgruindd chips intermixed 105'-108'; trace
of salt crust on dried samples. {
}108.0-145.0: CLAY-SHALE GYPSUM BRECCIA: |

}
]
able 98'-100', strong 100'-108'; oily i
!

! i soft, sticky-clay-like, dark grey gyp-~
| {siferous material and highly fragmented :
J ‘shale particles recovered; moderately

ireactive to HCl 108.0'-113.0', little or:
;0o reaction below depth 113.0'; slight
H odor 108'-130', no eodor 130'-135',
.slight HS 135'-137', no odor 137'1hk5'; °
‘oily film and residue throughout; heawy |
iwhite salt crust on samples vhen dry 108°'-
118" trace of crust 118'-136', and dense,
‘fine crystalline white salt growths !

1136'-1L5".

1145.0-210.0: SANDSTONE-GYPSUM BRECCIA: !

-.'irregular zones of saft, sticky, clay-

. Colorado w2 -3

like gypsiferous material and fairly

hard fine grained sandstone; recovered

as a clay-like matrix with intermixed
sandstone chips and one larger lump of hard
very fine grained sandstone at depths —»

Sheet 29 of 66iq
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IR GEOLOGIC LOG OF DRILLHOLE 3

b earune  Parsdox Valley-Dalores e raSSECT 40 River Vater Quality Improvement Prograx.

[ ~ DH-23C Locanion Neax 818, 1hQ' W af river 4937 . e e ) :
ém.hs np, DE- ,3}. CoonDs. n.621.96;-.6‘ ' !'1.0”'96_[‘95;;““ ELEV. '9‘3‘&&1:‘, NOXORp v .+ v he 9 )
aicua 9-11=T3 . mwisvep. . 12=2%=T3 . pgpvh or ovemsunoen .. 980, .. .. oEp7H.300.T5 . ok.z.- -

THAND ELEY OF WATER
CUCL ARG DATE MEASURE

: HUTEY 96 WATER

i+ SCEs AND LEVELS.
L ASING, CFMENTING,
CAVING, AND OYHER
DRILL ING COND! YIONS

ICASED INTERVAL |
.Date Hole Depth )

7-14 . 300 280’
$-i5 325 Jao’
17 o yro’
4718 s2.0 5.8

917 510" 540
i9-20 €23 2.3’
'g-21 ﬂ*a/ »o
‘22 /50 70.0°
r2e 850 759’
w25 o 0.9
9% RO 130

927 s02.0 10/.6¢°
yo-i3  jo4o’ 12¥slo¥.00

o485  178.0 16.0°
Yo-i6 /3¢ 1360
?0-17 1480 162"
wo-/8 15410 /1432

ve-/2 1640’ 551
10-23  17%.0° 16/2
i/a-z-e 1790 1792
Vio-25  19¢.0 /87¢
0-26 2035 20337
/-5 2070 10Cs 00
5/1—;!; ha?;:.ﬂ' , o0
fllins talled tiage::oﬂcm
i Casing description |
krom 2,01' above
round to depth
01.66', 16" od
(15%" 14), 3/8" wall
nev seamless steel
s, pre-perforated
pt depths 8.64"-
33.52' and 45.94'-
P9.66'. The same
type 12" 1d non~per-
forated Cs with an
D.55' top end coeup-

R SR R

(Water tadble 5.8't, see notes negepsy. G« Rorvik C LG REY LT . '

DEPTH
{FEET,

GRAPHIC
LOC
| SAMPLES FOP
TESTING

et

¢176¢ and 193.5t; dark gray; no reaction '
to HCL; little to no HS edor 145'-176*, |
strong E§ odor 176'-179', mild Hp odor
179'=210"; oily film and residue throughs
out; bailed fiuid black and foamy below
depth 183'; heavy white crystalline N
salt crust on dried samples entire in-
terval; very small, fresh iron pyrite
crystals noted at depth 157' to 158'.
210.0-300.75: GYPSUM BRECCIA AND SALT;
irreguler zones of soft, black, clay-
like shaly and fine to medium sandy
breccia with black crystalline salt
throughout ; recovered as a black, sooty .

'-}m 8 25°C ol .
I i

i i |

{

Baildd
. during
i . |arilling:
sample is % !
bleck marl] !

3.87]225.0]11-T

ling set between
depths 101.53' and
R03.87'. The same
type 10" id Cs with '
an 0.54' top end
kasket and coupling
pet between depths
301.33'-300.75°', {
pre-perforated at |
depths 229.17'- 1
£79.60'. On 12-10 i
e 13" dis. %" thick :
steel plate with a
%" neoprene gasket |
and a handline was

placed on top of theélo“
10" coupling. {GT |

On 12-11 the 16" Cs

was reperforated with a Mills knife 6 cuts each 1k' between

depths 63+ and 98'%,

i

‘
v

salty,oily
2"Cs
20 o'

clay-like matrix with some hard sand-
stone and clayey chips mixed throughout;
iiutervuls 217'-219' and 286'-288' very ;
: soft, soupy, poorly recovered samples;
| below depth 260' black crystalline salt °
! abundant in both wet and dried samples; .
| Hp odor mild bwt veried to depth 265°

|
229.17 12-3
279.

12-4

evenly spaced g verticalsiots 4 feng ——  plu— . Unparferatad

Paradox Valley-Dolores River <o CRNQIP . ..+ Colorado v .03 3 DE~23CX

. t
; : 2-6 and generally strong belov 265'; oily
. ] H £ilm end residue throughout entire inter-
® L gaded dorig ! val. ;
e .. Edn ing : : '
3 i: : { ﬂ:"z",,,’:,’ ! et Notes continued:
L33 peein, Lf-?f-,'{'f}f’g ‘ ' by x| | PUMP_TESTS
: \ 25, 1 . 1 :
183% géfg l2s0.0 ! 118 | 16 ! T.* } |Pover unit wes a GMC V6 gasoline engine,!
5 H 3 LA X 250-+ 4 ! lattached through anangle head drive to :
si | | fx 2 ja Franklin Morris centrifugal pump baving
13%e ! : ‘prx{ an 8" discharge outlet and 6" od, 9-stage
e i i : 1= }.:| ivowis rated at 1,000 gpm at 200' 1ift.
1Lk ! ! i _jﬂ . {The first test was frem 10-9-73, 1:32
1¢28 : 1% | tPM to 10-11-T3, T:30 AM, 42 hours long
Sy ] Bailed PP LA _‘1 in the 16" Cs between depths 0.0"-97' .
13 ! a e ' ’:éx' jwith base of bowls set at depth 85.2'; i
E b , d‘:ﬁi‘f ) i i3 q! [ the second test 12-4-73, 10:00 AM to
¥ ,_“Pleng; : o ?'-i .12-6-T3. 10:00 AM, 48 hrs, in 10" Cs
H ! (1al . 229.1T7-279.60' in gypsum, base of bowls
! ‘ ; black marl : Lﬁ‘f‘:i jat depth 201.2% the third test, 12-17-T3,
h‘ ‘o ’:n‘""ny-’ © 2,51 110:00 AM to 12-19-T3, 10:00 AM, L8 hre,
hgrt : : :O:;G H,8 .=.=-“.f 1in 16" Cs, reperforated betveen 63':- '
. ; : . ] “ 1ig8te ‘
68.0 275.0 11-13 ° x 10 gt 1997 ;
: | A b %GEOPHYSICAL TEST
| " -'4: On 12-10-73, the Go=International firm
] 2an5t % ;made one run to depth 299' and logged
L : 1_:,. - gamma ray-neutron through the casings.
; Tt pRyL sITE ‘
i O B L _EL-L L1} H
- \Sﬁ Bailed at ! %:\';*'f: Fairly level ground between two shallow |
‘:i' 5 end of ot meander scars; tamarisk growth chopped '’
Y ri11ing: i o .and bladec} avay; half way between (173'#,
< ¥ ng: . 2 jq*" from each) DH-6PX &nd DH-TPX; and 155' !
i \;S ;;:‘siemi:;f ;’.)t‘ ‘NW of the river. :
c % ! » Lt
HI—r N
g " ; strong H,S . ix iy
fc‘; H ]:;f:: ! &k foamy. }4*‘:;‘ .
1208.07%%" T 110151 . ¥ 10 637,/ 300.7§ Eteba fee

Min=Minimum dismeter of hole.

Nom=Nominal diameter of open hole.

CT=Cable tool, single bit blade, 5'2%" long, with 5" dia. stem 22%' long.
od=outeide diameter. .
gpo=gallons per minute. Sheet 30 of 66 _
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7-1827 (8-74)
Bureau of Reclamstion

ic F DRILL HOLE

HOLE NO.

reaturg Faradox Unit - brine well fleld
DH-1 W 1 LOCATION

GROUND ELEY.

... DIP fANGLE FROMHORIZ.) . . - .. . .. ... ou..

taken from ground
surface. Hole not
surveyed for devia-
tion from verticle.

DRILL EQUIPMENT
Portadrill Mod. 503

truck-mounted, rot-
ary type from depth
0'-103" on 4-24-75.
Because of flooding
the hole was moved
50' to the north-
west 4-23-75 and
the first 71' was
redrilled with no
samples taken.
Longyear 44 used to
complete well to
300°.

CASING RECORD

ST JMe6s
DB 0
ST 90
DB 0
ST 390
DB 0.

Nonenniinnnn, [T
- TOTAL
secun 4722773 | puswee. 10726775, perTi or ovensuroen . 119.3). ... pEPTHI0O! ... .. . BEARING. ... ... e
Al . *;
OV AR bR Y MeAfURRo. . Nor £oken ......... Loceep sy.D Burgayne fromireporting peviEwED BY. .. ... ... .o oiioionn
> PERCOLATION TRSTS <5 EF &
NOTES ONWATER  |yyred wi - x5 oy =g
LOSSES AND LEVELS, | anD] x> DEPTH En | G2 | W | zo |nE LASSIF}
CASING, CEMENTING, | SiZ€ 3§ (FEET) § g |art | 8% a3 ot FHYSIGAL CONDITION
, o z =
DRILLING CONDITIONS MOL - T L -] u = 5.. * = ag recorded on inspectors drill
m | 0E @.ra | e300 {0 X report.
) G
All depths are (OE Not fequirpd by gpecifcatipns 0.0'-16.9": SILTY SAND:*(SM).

3
TIPS S|

Io.3

B

NI Y

NN

v

O

gl
1

16.9'-29.0': SAND and GRAVEL;*
3/8"-1/2" size; (S&G)

gravel

(

from above;

Date Hole Depth 40
5 ]
4179172 11)83511 Of0Cs FrtE,
425 103" 103" At 43.0'-44-0": COBBLE;*
4
7-14 115.5' 110' " o 4. 44.0'=49.0": SAND and GRAVEL:* maximum
7-18 130.5' 130.5" {08 4201 gravel size 3/8"; (S&C)
7-23 175" 152" |[spo-jm7s 5052 .7
7-28-75 pulled 4" /%] [49.0'-65.0": CLAYEY, SANDY GRAVEL;*
Cs DB 0 “ 271 |2-1/2 maximum gravel size, some cobble
8-25-75 Set 6" Cs tofST 80 2% | below 59.5'; black water returns below
64.5". . 54'; (GC)
8-26-75 Set Cs to |PB 110 65.0"-98.0": GRAVEL;* 1-1/2" maximum
71.3° #04 b size; some red clay 70.0'-71.0'; some
8-28-75 Set Cs to s 110 kobble 71.0'-98.0'; (CP)
76.5" ]
9~2-75 Pulled 6" Cs
: 7-7/8] ]
DTILLING FLUID TC J 0 ]
10.0 lbs "Lo~Loss" 704 70
per gallon natural E 1
brine to depth of ] ]
95'. Thereafter, ] .
only natural brine 9 p
3 ]
80 80
il ] ]
TC J |0 ]
90 901
] 98.03" ol bg.0'-103.0": SAND;* clean well -
] SAND
DB = Rotary drag bit EXPLANATION
CORE ST = Split tube drive sampler, NX
LOSS TC = Tricomne rock bits 4%" and 7-7/8" diameters
. .D = Diomond, H = Haystellite, S = Shet, C = Churn
CORE . P = Packer, Cm = Cementad, Cs = Botram oflfu:ing .
RECOT Ty JEx= 1172 Ax=1.7/8", Bx=20/8", Nx=3"
f R RILE EIb woha
i i o . =1. , Ax=2. , x = 2- . - .
e e e O et Ex = 1072 e = 120/32", Bx = 2.3/8" Mx = 37 Sheet 31 of 66
FEATURE . .Brine.Wellfield.................. PROJECT . CRBSCP. . ... ... state Colorade syeer..l.oF.3..woLenol W B .. ... ...
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T-1087 (8-74)

Buresu of Reclumstion (] F DRILL HOLE SHEET. 2 .... 0F.. 3 ...

PEATURE . Paradox lndt, Brine. Wellfield.........erosectColorado.River Basin.Salinity .Cantzal .. sTave Colorado...........
woLe No. . DH-1M1, Lm:’m". """ GROUND ELEV. .. ............. DIP (ANGLE FROMHORIZ ) . oo v e cvveensnn
T L SEIREE : TOTAL
seaun .. 4722775, prwame. . 10726 ?.3..n|m|orov¢n oew . 119:37 DEPTY..300:0"  grammG. .. ......... TR
D, Burgoyne from
A
CEEvE Rn‘kﬂi?ﬁ' ... e teee... LOGGED BY..T.TEPOTL AU LOGREVIEWED BY. . . . ....ooonununnnnnnnn.
: = PERCOLATION TESTS < .0 | EF &
e, (el o8 o T T | SBE | 8E |y, |S2
2 - x -
CASING, CEMENTING, | Siz€ §8 (FeeT) 3 [gE|aFs | o a8 & FRTSCAL CONDITION
CAVING, AND OTHER oF - Lo8s g == law
DRILLING CONDITIONS MOLE} & | rrom| o § s 8 ]3| * = as recorded on inspector's
% | eca @.rm) | (500 Jm) a drill record.
DRILL FLUID LOSSES {TC ] 0 Igraded sand with some gravel; (SW)
Date Depth ] .
1975 Drilled ZLoss|CP 0 103.07-119.3": GRAVEL; * (GP)
7-14 105.57- ]
125' 100 cs 1 o

7-25 218'-228' 100 | 104
228'-257"' 80- 3
100 1
257'-267" 80
7-26 257'-300' 80-

100 |CB 0 119.3'-157.0": SHALE BRECCIA & GRAVEL;
& * maximm gravel size 14"
B 1|18

]

157.0'-175.0": GYPSUM BRECCIA;* gray to
black water returns.

.
-
Wb

o
o
1
R
\
-
R

EIETLRENS

o +

3 "‘\\\\
IR AN

=
\\+i"+‘\
ATV,

*

N

175.0 175.0'-208.0": SHALE & GYPSUM BRECCIA; %
soft shale, shale, & gypsum breccia in

layers; gray to black water recurns.

3

.
N

CB = Core barrel bit, Nx EXPLANATION
= 1N
CORE TC = Tri-cone rock bit, 4%" dia.
LOSS
Typsofhale . ... .....00. D = Diamond, H = Hoystallite, 5 = Shot, C = Chuen
CORE Her: sooled . ... ... . P = Packer, Cm = Comented, Cs = Barrom of cosing
ECOVERY Approx, size of hole (X-se u) JEx = 1.1/2", Au = 1-7/8"°, Bx = 2-3/8"", Nx = 3" .
Apprax. size of core (X- es) . . Ex = 7/8", Ax = 1.1/8", Bx = 1- 5/.‘: Nx - 2- 'I/l"
Outside dia. of cosing (X-se . , Ax = 2-1/4", Bx = 2-7/8', Nx = 3:!/2
fnside dia. of casing (X-series). . Ex = 1-1/2", Ax = 1-29/32", Bx = 2- 3/6” Nx =3 Sheet 32 of 66
FEATURE . ... Rripe Wellfield................ PROJECT . .CRBSCP........ STATE .Calarado .. SHEETZ...0F . 3. . HOLE NO.DHZIWL ... ...

#GPQ  E79-482
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7+1587 (4-74) .
el C F HOLE sweer. 3 ....on. 3. ...,
reaTURE . PAradox PRic Bring. Wellfisdd..... ... erosecT. . Colorede River,Basin.Salinity Cantral svare. Colorado. ... ... veees
woLu wo. , DH-IWL meu'. GROUND ELEV. ............... DIP (ANGLE FROMMORIZ.) . ... ovvvvrnnnsn
i . R SRS RLEREE TOTAL
sucun 4722775 pieswgo. 10726775, paeTi oF ovERBURDEN ..1.1?.-3é. Y u:nuf.JQQ-.Q'. e BEARING. -« v ee et
« Burgoyne from
TH AND Y. W, eport |
TR ANR b Ve et o, Mor caken ... Locemoav.....TSPOTt ... LOG REVIEWED BY: . ... \vuereennnoens
» x PERCOLATION TESTS wpe | == « )
riigobo ol v, e AEAEAAE
CALING, CEMENTING, &2 e 88 |27t | 8 | &g |8E CLASSIFICATION AND
CAVING, AND OTHER or | V8 oss | 3 4 <3 |22 PHYSICAL CONDITION
DRILLING CONDITIONS T'OL ® | ragu To ¥ =1 b 3 * = as recorded on inspector's
& wra | e o 2 drill report.

o 208.0'-237.5': SHALE BRECCTA;* gray &
plack colored in layers; black water
returns. '

]
237.5] 237.5'~300.0": GYPSUM BRECCIA; * with
1+%.;] |small layers of pure gypsum; black water
404- .| returns; 80~100% water loss
o .
oo
B P
“ ’
e i
- /,1’,
sl
s .
47 -
lv* |
1T
- ra
1+
s04-° ¢
_j{:' "/ |
ot
1
4 - ’/
1'%
70 :"4-:
b
1,4
[
:] o ;"
J% layer of shale breccia -~ 277'
07,
] K t
Tt
¥ -'.‘f
1. -
AR A
1"
90‘3 v
- ‘ "
1. :’:':
h T
ed,
R A ';,
4 'Y
CB = Core barrel bit, Nx EXPLANATION
CORE '
LOSS
Type of hele . .D w Diamond, H = Hoystellite, § = Shot, C = Churn
CORE Hotle sealed .. .. . . . P m Packer, Cm = Cemented, Cs = Bottom of cosing
ECOVERY | Approx. size of hole (X- CEx = 1:1/2",  Ax=1-7/8",  Bx = 2-3/8", Nx=3"
Approx. site of cors (X-sa . Ex = 7/8%, Ax = 1-1/8'', Bx = 1-5/8", Nx -2-1/8"
Outside dia. of casing (X-series). Ex = I-ll/l.ﬁ", Ax = 2-]/4"," Bx = 2-7 .:. Nx = 3:}/2"
Inside dia. of cosing (X-series). . Ex = 1.1/2",  Ax = 1-29/32", Bx = 2-3/8', Nx =3 Sheet 33 of 66
FEATURE .. Brine Wellfield .~ prOJECT ... CRBSCP state Colorado | sueer. 3. oF..3. woe wo. PH-INL |

#GPO  €719-482




7-1897 (8-74)
Bureau of Ras

GEOLOGIC LOG OF DRILL HOLE

reature . Paradox Unit Brine Wellfield . pposper.Colorado River Basin Salimity Control  syare Colorade, .. . . .. ... ..
woLE wo. DR-2M1 ., "m"'";." " GROUND ELEV. ........... «v.. DIP (ANGLE FROMHORIZ.}.". c .. v v+ .. .
3 R T TOTAL
secun. 7720775, mimisemp. . 7L w..85:00 .. ... DEPTH..225.0% .. BEARING..................... i
DEPTH AND ELEY. OF ¥ : D. Burgoyne
CEveaRe bR Ve Naktlls. ... veieiii... LOGGED BY. .STOM ¥ XGROTC. . .. ... LOGREVIEWEDBY..............0..c.. ..
: x PERCOLATION TESTS < F = -3
ermgsuns, ot of —o AEIEINE
g x -
cating, CeminTiie, | nize] o8 (FEET) ge |aFe | 8% [ &8 |aE AT eAL AT AND
CAVING, AND OTM oF - LosS ] =3 |du
DRILLING CONDITIONS T‘OL = ""ﬂ " T0 b1 I} 3" * = as recorded on inspector’s
(L (6. | (PE0) oum) 0.0 b drill reports.
— "
All depths are p N " 1.7 ]|0.0'-24.0": SILTY SAND; * fine sand;
taken from ground 7 7/ bn' reqtix :;e 4 A (s
surface. Hole TC q |¥S y| spec catigns +17..
approx. vertical, g I Y<
though not surveyed ] 1~ .
107] 2 noase 1 WO V0
B j .0'-11.5": e ram; 4"
DRILL EQUIPMENT ] P L gravel seami 4
Portadrill Mod 503 ] 1.7
truck-mounted, - L
rotary type. ] '/
CASING RECORD 20 »7,
Date DNepth Depth ] I - )
1975 drilled of Cs ] ae 01”74 24.0'-31.0": GRAVEL; * clean; !"-1"
7-10 75" 39.3° 5 Jo o] | ™
7-11 166" 76.7' 4 Jo .';
7-17 225" 104.0' 1 J1%¢°,
30 °d 31.0'-34,0': SILTY SAND; * fine sand;
PRILLING MEDIUM 4 . ——e————— .
T 1, (SM) .
NaCl brine & "Lo- h
" -
Loss™ Fluid was P 34.0'-42.0': CLAY; * brown; (CL)
lost at a rate of J T
15-20 gpm between ]
depths 57'-75'. 40-]
] 42,0'~45.0": SAND AND GRAVEL; * clean;
PIPE INSTALLATIONS ] 1" maximum size; (GP-SP)
On 7-21-75 to -
7-24-75 3 piezo- ] 45.0"-46.0"; . GRAVEL; clean; %"-1%" (GP)
Imeter pipes were ] )
placed as follows: 50 46.0'-54.0": SANI' & GRAVEL; gravel pea
Cave in 225'-220'. ] sized; (GP-5P) .
Backfill sand 220'- ]
218°, 1 54,0"-81.0": GRAVEL; * '7"-1%"; (GP)
Filter sand 218'- ] &
196°. b 1°» 55.0'-57.0': gravel to 1"; some signs
Piezometer tip #1 60 604 * ¢ | | of breccia; water returns gray-black
centered at 218'. :0‘ ° : :
[Crout 196'-86". h 1e °° 57.0"-81.0": gravel to 1" maximum;
{Backfi11l sand 86'- 3 de25
80'. ] 1:-
[
Filter sand 80'-69'] ] :o: °
Piezometer tip #2 70} 701% ,
centered at 77'. 4 %o’
Backfill sand 69'- ] 1%°%
64" . - o0
Grout 64'-34", 57/4 ‘°°°°
Backfill sand 34'- |re 1 s 173
28" . 90+ _ o,J 81.0'-225.0": SHALE BRECCIA; low to
Filter sand 28'-0'. medium plasticity; contains sharp frag-
[Piezometer tip #3 } ments of limestone; water returns
centered at 257, ] colored gray-black; breccia gray-black
475" ] in color.
TC 1 Ms
90-] 90
] End df gradhic ldg: -\
] no cHange 4n metHod or N—
] lithgqlogy ]
h 225.0
TC = Tri-cone bit 7 7/8", 5 7/8", 44" EXPLANATION
CORE
LOSS
Typeofhele . ... .......... D = Diomond, H = Haystallite, $ = Shat, C = Churn
CORE Hor: seoled .. ... ... ... P = Packer, Cm = Cemented, Cs = Bottom of casing
IRECOVERY | Approx. size of hele (X-sories) . . Ex = 1-1/2"" Ax =1.7/8", Bx =2-3/8", Nx = 3"
Approx. size of cere (X-s Ex = 7/8", Ax = 1.1/8", Bx = 1-5/8'", Nx - 2-1/8"
Outside dia. of cosing (X Ex = 1-13/16", Ax =2.1/4", Bx =2-7/8", Nx = 3-1/2"
Inside dia. of casing (X-s .Ex = 1-1/2", Ax = 1-29/32", Bx = 2.3/8", Nx = 3" Sheet 34 of 66
FEATURE . .Brine . Wellfield.................. PROJECT CRBSCP. ........ STATE . Colorado.. SHEET . .L . OF .. 1. HOLE NO. DH~2WL - , . - - - .
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7-1587 (8-74)

Buresu of Reclamasien

SHEEY.. 1. ... 0OF .. 3. ...

GEQLOGIC LOG OF DRILL HOLE

FEATURE . Paradox. Unit. Brine

.Wellfield.....

....prroJecT.Colorada .River .Rasin .Salinity Contxel.. stave. . Cplorade. ..,

HOLE No. . DH=3W],  LOCATION. ... ot GROUND ELEV. ............. .. DIP (ANGLE FROMHORIZ.) . .o\ ..\t . v
i N, .. TOTAL
sEGuN . 4-25-75. . . piisweo. . 9-11-73 . . pEPTH oF oversumoeN . .30:00 . . pEPTH. .300.0" .. BEARING............ e
DEPTH AND ELEV. OF VAT D. Burgoyne from
LEVEL AND k&Tl l!ASU:& ............... i +.. LOGGED BY. Korepett. .. ..., ..., LOG REVIEWED BY. . . ... .. vt ininr e
: r PERCOLATION TESTS < 0 | EF &
s nte, et 58 oo T TE | G | B | |2
- Ty (= CLASSIFICATION AND
CASING, CENENTING, | sizt treeT) 2 |e% | @+ | at a8 |Ex
CAVING, AND OTHER "g woss | B |2 25 |28 PHYSICAL CONDITION
PRILLING CONDIT OL L] Ly B X (rgn (m:) ¢ ; * = as recorded on iusPe':t‘“' s
» Cm bt Bl : 0.0 drill report
Alll( ‘derf!ths are ‘ Not r{,quim 0.0-2.0': CLAY; * (CL)
taken from groun by specificqtions v, .
curface. Hole >y P 2.0'-5.0": SANDY CLAY; * (CL)
approx. vertical 5.0'-15,0': SAND; * (SP)
though not surveyed
DRILL EQUIPMENT SS 80
Drilled to 91.5°'
with Portadrill Mod [DB ol 15,0'-17.G': SILTY SAND; * some clean
503, truck-mounted sand; (SM)
rotary type on . . .
4-25-75 to 8-7-75. 0 17.0%-20.0": SAND & GRAVEL; * gravel
Drilled 91.5'- small; (SP~GP)
231.8' with Mobile- 20,0'-22.0': SAND; * (5P)
drill Bl on B-8-75[DB ol , S .
to 9-2-75. Hole req 22.0"-40.0": SAND & GRAVEL; gray sandj
drilled with 5 5/8" (GW)
TC bit on 8-20-75 22.0'-35.0": well graded gravel to
with portadrill 15",
03. Hol ill-
2d30'—6;'eu§§ﬂr TC 0 35.u"-40.0": grave]>CO 2" maximum size.
7 7/8" TC, 62'-83" |58 70 40.0'-45.0': SAND; * fine gray sand;
with 5 1/8" TC, 83'{ rep) -
106’ with 4% TC on [T 0
9-10-75 using Portaq
drill. »
Hole drilled 231.8'4 45,0'-50.0": SAND & GRAVEL; * gravel
300.0' & enlarged |sg 80 to 2" maximum; soft sandstone boulders
106'-300.0' with 46.5'-47.5"; (GP-SP)
44" TC. T 0
' 50.0'-102.0": SHALE BRECCIA; * gray-
CASING RECORD black; sirm; silty; sandstone fragment
8-8-75 Placed 4" Cs|TC 0 at 52.5
to 83'.
9-10-75 Pulled 4"Cs
& placed 6" Cs to |TC 0
62.3".
9-15-75 6" Cs pull-
ed from hole. TC 0 i 65.0'-65.8': som> gravel
66.8'-91.5": some limestone fragments;
4k
water returns black
Tgb CcS
80
o 91.5'-91.6': some gravel to 3/4"
CB 74

8§ = Split spoon

CORE = i
toss nB Drag hit

NX

= tri-cone bit 44" dla.

EXPLANATION
€S = Cutting samples (washed)
CB = Core barrel bit NW

ofhole .. ............ = Diamond, H = Haystetlite, 5 = Shot, C = Churn
CORE r.snl.d ......... . P = Packer, Cm = Cemented, Cs = Bottom of casing
ECOVERY Approx size of hole (X-se ws). . Ex = 1.1/2", Ax =1.7/8", Bx = 2-3/8'', Nx = 3"
Approx. size of core (X- . Ex = 7/8", Ax = 1.1/8", Bx = I-S/B", Nx - 2-1/8"
Outside dia. of casing (X-se _Ex = 1- \3/]6' Ax = 2.1/4'", Bx = 2-7/8"", Nx = 3-1/2"'
Inside dia, of casing (X-series). . Ex = 1-1/2"", Ax = 1.29/32", Bx = 2-3/8"", Nx = 3"' Sheet 35 of 66
FEATURE .. Brime Wellfield ... . ... ... . ... proJecT . CRBSCP .. . . stave Colorade . sueet..l.oF. 3. woLe noDHT3WL

WGPO 679-482




Bureau of Raclemstion : IC LOG OF DRILL HOLE SHEET.2..... OF.3. .. ..

reaTURE . Paradox, Unit. Brive.Wellfield......... PROJECT.Colorado .River Basin .Salinity Control . STATE. . Coleradn ..........
. WOLE Mo. . DH-3WL, | L“::‘m" ‘ GROUND BLEV. ............... DIP (ANGLE FROMHORIZ.) . . v v\ o oo oo vnns.
COORDS. M....... . 50.0, ToTAL 100.0"
SEGUN . 4-25- 75, .. mnisHED, . 911> 75 ..ur'rn OF OVERBURDEN .. 7. vees. DEPTH.ZWURY o BEARING. ..oyl TREE
Burgoyne from o
°EE€'.‘..‘1‘B§%E ".'.X:JH. ......... e ..... LOGGED BY. D ................... LOGREVIEWED BY, .. ... ...nonnnn.n. -

. z PERCOLATION TESTS & F | EF 4
Ners anp cevers, [Wae] 25 [ e ¥ TE | sEy | BY (g, |Be
LOSSES AND LEVELS, | AND x| EL | SEM e | o |uE CLASSIFICATION AND
CASING, CEMENTING, | size] S8 (FEET) g3 |gw |wrE [ o= %o |ak PHYSICAL CONDITION
CAVING, AND OTHER or w Loss W | e - - '
DRILLING CONDITIONS oL x (P - 70 H 48 o ] = as recorded on inspector’'s
(%) | ‘e Cmb (G.P.M.) | (PS.L) | (M) “ drill report.

102.0'-112.0': GRAVEL:* to 1%" max.;
some clay breccia; water returns black.

DRILLING MEDTIM
NaCl brine & ~ 104
"Lo=Loss" fgal. 0'-
65' NaCl & "Drispad’|
65'-91.5' NaCl bring
91.5'-231.8'. NaCl
& "Drispac"” 231.8'-
300.0'. Also used
when enlarging hole

112.0'-122.0': SHALE BRECCIA; * some
rock & gravel to 1' upper Sf.

NRILL FLUID LOSSES
Date DNepth
1975 Drilled %Loss
8-11 92'-102" 0-10
B-12 102'-112'50-7(
112'-127' 0-1
B-13  127'-132'50-60
132'=-137' 0-100
137'-147". 0-15
-14 147'-150'40--50
150'-164'10-20"
B-15 164°'-184'10-21]
-16 184'-192'10-21
B-18 192'-200'20-29"
200'-202'10-15
B-19  202'-205'40-50)
B-26 205'-208' 0-10n

(lost 100% at 215%')
B-27 218'-222' 0-20
(lost 100% at 220.5

For a few minutes)
B-29 222'-227' 0-20
B-30  227'-232' 0-20

122.0'-127.0": SANDSTONE; * some shale
breccia.

127.0'-200.5": SHALE BRECCIA;* water
returns black

132.0'-154.5": some sandstone; last'5'
decomposed.

154.5'-164.5": hard & soft shale
breccia.

164.5"'-200.5"': some sandstone.

192,5'-193.0': some sand.

CB = Core bharrel bit NW EXPLANATION

CORE
LOSS

. .D = Diamond, H = Haystellite, $ = Shot, C = Churn
.P = Packer, Cm = Cemented, Cs = Bottam of casing
CEx o= 1172, Ax = 1.7/B", Bx = 2-3/8"", Nx =3"'
x = 7/8" Ax = 1- 1’3" Bx = 1.5/8", Nx - 2-1/8"

of l.m:-
CORE e seale
A rox. size of hote {X.
RECOVERY 3::..; size of core (s
11 i
Tiede ool tening I varier. . Ex w 11727, ' Ax = 1.29/23", Bx = 2.3/8". Nx = 3"

FEATURE .. .. Brine Wellfield PROJECT CRBSCE, ., ... .., sTATE . Colorado, . SHEET .2,.OF . 3.. HOLE NO, .DH=3W1 .. ... ..
HGPO  679-482

E ,
. : v A 174, Bu=2-7/8", Nx =3.1.2" 6
s). Ex = 1-13/16 x = 2. x x Sheet 36 of 66




7-1887 (§-74)

Burasu of Retlamstion

FEATURE .

sEcun . 4-25-75

LOCATION. . ...
HOLE Mo. DH-3WL., ., COORDS. M.

LS. PIMISHED. .

9-11:75.

mm Unig. Brine. Wellfield. .

.. o!nn OF OVERBURDEN .

GROUND ELEV.

.50,0! SERTH

+s+... DEPTH.

' F DRILL HOLE

.. proJECT. Colotado. River.Basin.Salinity.Contral . STATE..

D, Burgoyne from

sweET.. 3 ... 0F .. 3. ..

...... vetevvos. DIP(ANGLE FROMHORIZ.). . .'oovieuninn.
300.0°

Galarada ..,.......

. BEARING. « v o ovvir et

A

67'. »
Grout 67'-32'.

L4
3
:

Backfill sand 32'- ] N
27, ] #
Filter sand 27'-0". 7 PN
Piezometer tip #3 ] ==
centered at 25'. 3
50 50 \Ew
4 -
]
; >
4 Ll

3

di PN WY DS S i P e |

DHHL‘ED‘ E“I'IOI'IXSJ:ED ......... T N LOGGED BY. . X.veport............ LOG REVIEWED BY. .. ... ... haeiac e
> PERCOLATION TESTS «pr |z [ - N
= - = o

NOTES ON WATER TYPR] ww R8m | el o [ug

LOSSES AWD LEVELS, | AND| &> pERTH En 1 aEw v [ o [pE CLASSIFICATION A

CASing, CEMENTING, | fize] 88 |  (reT) g ge |are | B <8 | ot PHYSICAL CONDITION

CAVING, AND OTHER oF - LOsS - 14 o o .

DRILLING CONDITIONS MOL e T0 ) & -6 © E * = a5 recorded on inspector’s
™ | & 6. | 3 o b drill report.

PIPE_INSTALLATIONS = 1= T°71%.74 | 200.5'-223.1": " SANDSTONE; * some very

On 9-12-—;5 to ¢ fine sand top 0.2'; water returns black.

9-15-75 3 piezo- ’ : '

meter pipes were cB 64 42075 W11 201.5%-222.0": " some shale breccia

installed as ,’/f , .

follows: Cave in 10 104,/ 207.5"'-217.5"': sandstone decomposed.

294'-283". ‘ B

Backfill sand 283'-| B 27 O

281", -

Piezometer tip #1 _12]_7_ - 217.5'~222.2": sandstone becoming more

centered at 281'. ~1 | fragmented; angular fragments grading

Filter sand 281'-~ ‘30 L to subrounded fragments; 3" maximum

268'. , ‘B 3100 o size. :

Backfill sand 268'-~ B

264" . ‘ TE - M <24 | 223.1'-300.0': SHALE BRECCIA; * some

Grout 264'-87'. d gypsum in shale; some sandstone frag-

Baskfill sand 87'- | c] |18 . R - ments to 1%"; shale decomposed.

81". 0-

Filter sand 81"-70' L-CB3 10

Piezometer tip #2 15“_‘ , ' :

centered at 80°. Tc] |cs . <= 235.0'-275.0": some limestone.fra_gments

Backfill sand 70'- ] W X

80
285.0'-300.0': some limestone fragments
90
CB = Core Barrel bit NW EXFLANATION
CORE TC = Tri-cone 4%" dia.
L05S 8 = Cutting samples (taken every 5').
Typeofhola.............. D = Diamond, H = Hoystsllite, 5 = Shot, C = Churn
CORE Hole sealed ... ........... = Packer, Cm = Cemented, Cs = Bottom nfnzu-mg .
RECOVERY Approx, size of hole {X-series) . Ex =1.1/2"", Ax = 1.7/8", Bx = 2-3/8"", Nx =3 "
Approx. size of care (X-s. . .Ex=172/8", Ax = 1.1/8", Bx = |-5/":. Nx - 2-'/5"
Qutside dio. of casing (X es). Ex = 1.13/16", Ax =2.1/4"", Bx = 2.7/8"", Nax = 3:!/2
Inside dio. of casing (X-series). . Ex = 1-1/2", Ax = 1. 2‘1/32" Bx = 2.3/8', Nx = 3 Sheet 37 of 66
FEATURE .....Brine Wellfield . ... .. ..., .. prosect CRBSCP stateolorade  suger. 3 oF..3  moLE N0 DHTIVL

* GPO  679-482



7-1337 (8-74)
Bursau of Reclamation

IC LOG OF DRILL HOLE

SHEET. . .L...0Fr 3.....

taken from ground fpg X [1o
surface. Hole
approx. vertical TC 1] O
though not aur- ps. 1110
veyed. -

by sﬁfcific

DRILL EQUIPMENT .
Portadrill Mod 503, DS 10

truck-mounted, TC A n
rotary tvpe from
depth 0" to 116'. |[Rief=4d0
Long vear 44 core |TC A 0
drilling rig from

116.0'-300.0". Lt LI
c {]o

CASING RECORD 1

Date Hole DNepth [D3e. 10

1975 Depth of Cs |1c 4 0
7-26 106.0' 92.0°'

DS 10

(6" Cs)

7.28 116.0" 107.0'{1c | 0

(4" Cs) D

7-29 137.7' 116.5"' 10

7-31 165.8' 147.0'|TC 0

8-1 171.0' 166.8"

1 {10

el NS 1

8-5

225.4' 174.0"
238.0' 179.0'|TC J | ©

8-8-75 pulled 4" Cs D 75
out except for 70'
which fell back in |TC 0

& was covered with
ns 40
sloughed-off matl.

FEATURE . Paradox linit. Brine. Wellfield......... PROJECT. . Coloradoe. River.Basin.Salinity.Control STATE. .Colorada..... e
HOLE wo. . DR-4@}  LOCATION o e T GROUND ELEY. ... ......... DIP (ANGLE FROMHORIZ.) . . o\ ... .: S
: T TN AU - TOTAL v
BEGUN.....=22-75 spasneo. 8-7-75.. ... oErTH OF OvemsurpEN .. 1110 .. DEPTH: 300,07 ... BEARING <« tuvvvners R
DEPTH AND ELEY. OF W D. Burgoyne from _ )
LEVEL mn kiTl MIA:II::II ................... .. B LOGGED BY. . * report. .. .......... LOG REVIEWEDBY. , . ...v.0v o0 e RPN
x PERCOLATION TESTS <« | EE « )
NOTES ON WATER  lrve =§ P = 355 Em v |2¢ :
e E A HEI A SHSCERA
CAVING, AND OTHER or z <4 |2
ORILLING COnDITIONS poLe] = pou [ Loss ¥ | 4e & 3" * = as recorded on Inspector’s
m | E &l 6. ]| 30 [ 0.0 b drill report.
All depths are ™ 1] 0] wot fequired SANDY LOAM; * (SM)

lat ions]

9.5-23.0": clean fine sand

1421
p 14,2'-19.0": some pea gravel
190
203. 23.0'-28.0':. clean fine to medium
1 sand
1 27.5'-29.0": with some gravel; 3/4"

maximum size

28.0°'-53.5":

38.0'~43.0":
size.

45.0'-53.5"':
size.

53.5'-80.0": GRAVEL; * 1%" maximum
size; (GP)

SAND; * .(SP)

clean medium sand
some gravel; 3/4' maximum

some gravel;. 374" maximum

8-16-75 drove 6" Cs|TC J | O
to 113' in attempt NS
to retrieve 4" Cs. y
8-21~75 drilled DESW 45" 1 i
bott?m of 4" Cs c 1 |lcs i
(205') to 300' with 7]
objective of 1
leaving it in the j
hole. 70‘
8-~28-75 while 1
attempting to pull ] ' T,
6" Cs out, 75' of . 75.0'-80.0": a trqce of breccia
it broke off in the 1
hole (depth's 138°' ] ' i, .
to 113'). It was 80 80.0'~111.0": - SHALE BRECCIA;
lefe in. 1
]
TC = Tri-cone bit, 4%" dia. EXPLANATION
DV = Drive sampler
Eggf CS = cutting sample (washed)
Typeofhole ... ........... D = Diamond, H = Hayatellite, 5 = Shot, C = Churn
CORE Hort secled .. ..... P = Packer, Cm = Cemented, Cs = Bottom of casin .

IRECOVERY Approx. size of hole (X- Ex = l-l,{‘Z“, x=1.7/ " Bx =2.3/8"", Nx = 3 e

R R CER YO8 e AT o7 -

ia. 5). =1 R = 2- . =2 A = 3-

Inut'i‘diu.do';.uolococ:d‘r:;g(x-sn.i:i)- . E: =1.1/2", Ax = 1-29/32", Bx = 2.3/8"°, Nx = 3" Sheet 38 of 66

FEATURE .. ....BCine Wellfield.............. PROJECT . CRBSCP........ STATE Colorado. . . SHEET . 1. OF . 3.. HOLE No. DR-4KL, . .
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71387 (8-74)

LS e GEOLOGIC LOG OF g RILL HOLE - sueer. .2, or .3

reavune . Paradox Unit Brine Wellfield ... prosecy. Colorado River Basin Saliniry Control syre...Colorad

© DH=4W1 LOCATION.............. . . -
Ve e ANGLE FROMHORIZ.Y . .+ o2 ilnnuasven.,
HOLE MO. COORDS. M...............Bevess....,. UROUNDELE DIP (AN RIZ.)

—22- TOTAL
seoun.. 722775 pnusuen. 87775 EPTH OF OversurDEN . . 111.0'. . . DEPTH. 300:07 BEARING. -« ot vv e it
D. Burgoyne from

O EvEL ARD BATE WEASURED . . .- .. ... Ciieiiei.oi... LOGGED BY.X.FEPOFE........... .. LOGREVIEWED BY. ... ....0one.oinnann

LEVEL AND DATE MEAS!

PERCOLATION TESTS

>
NOTES ON WATER ~ [rypel ws :
LOSSES AND LEVELS, | AND gé CLASSIFICATION AND
UII
=

PHYSICAL CONDITION
* =-35 recorded on inspector's

DEPTH
CASING, CEMEMTING, | size (FEET)
CAVING, AND OTHER []
DRILLING CONDITIONS [MOL.

ENGTH
TEST

LoOsS

GRAPHIC
LOG
TESTING

35
(MIN.)

SAMPLES FOR

PRESSURE|

FROM
{P. Cs TO

% | ‘o ol (G.P.M.)

drill report

PRILLING MEDIUM 1
Naf’l brine with 414
"Drispac". 0'- 1c 4 jcs
165.8' NaCl brine j
165.8'-300.0'.
111.0"-121.5": SHALE BRECCIA; * water
DRILL FLUID LOSSES returns colored black.
Date Depth )
1975 drilled %Loss|
7-27 0'-116" 0
7-29 116'-138' 10
7-30 138'-142' 20~
30
142'-161" 20
7-31  161'-166' NR
8-1 166'~171" 15
8-2 171'-184' 0
171'-210" 10
8-4 210'-214" 25
214'-225"' 10
8~5 225'-238' 5
8-6 238'-270' 0-5
8-7 270'-300" 0-

121.5'-131.5': intermittent layers of
sandstone breccia i

131.5'~171.0": SANDSTONE BRECCIA '

no losses redrill-
ing.

PIPE INSTALLATIONS
Piezometer pipe #2
not installed due
to broken 6" Cs.
Piezometer pipes

#1 & 3 installed on
8-23-75 to 8-28-75
as follows:
Backfill sand 300'-
292°,

Filter sand 292'-
280",

Piezometer tip #2
centered at 289",
Backfill sand 280'-
271°.

Grout 271'-27"'.
Backfill sand 27'-
25",

Filter sand 25'-0',
Pilezometer tip #3
centered at 25",

171,0'-214.4": GYPSUM BRECCIA; * water
returns black

80

0
1
\
»*
3

SRR
AR EYEY
20\ e\ %

N

\
*

)

| SRR GRS B ATG R AT AT
\
‘\.\\1'..\

X NE WY

L

[T WRTS)

“' 3

¢ = Tri-cone bit 4%" dia. EXPLANATION
B =

Core barrel hit NX, NO

=]

CORE
LOSS

Typeofhole .. ............ D = Diamond, H = Haystellite, § = Shot, C = Churn
CORE Hole sealed ... ... P = Packst, Cm = Cemented, Cs = Bottom c‘:uing .
r“"““ Apprex. size of hole Ex=1-1/2", Ax=)-7/8", Bx=23/8" Nx=3}

—_

A . ®i 1 .Ex = 7/8", Ax =1.1/8"", Bx = 1.5/8" Mx - 2-1/8"
O:l’:?:t :;:.‘:f ::s’i.n(g {X: ). E: = 1.13/18", Ax=2-1/4", Bx =2-7/8", Nx = 3—!/2" » .
Inside dia. of casing (X-series). . Ex = 1-1/2",  Ax = 1-29/32", Bx = 2-3/8"", Nx = 3’ . ] Sheet 39 of 66

3 T A 1
FEATURE . .. Brine Wellfield . .. .. ........ prOJECT CRBSCP, . ... .., state Colorado. .. sHE€T..2.0F . 3. . HOLE.NO.DH=4WL . ... .. ..
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Buren o Rclamation GEOLOGIC LOG OF DRILL HOLE sweer.. ... ok 3.,

reaTuRe ., Faradox Uinit Brine Wellfield . ..... snosser. Colorado, River. Basin. Salinity. Control. STATE .Colerade.,:..... -
woLe No, DH-4WL 'c'::;"”“ ARERRRRARE . " GROUND BLEV. .............. . DIP (ANGLE FROMHORIZ.) . . ...\ ' veene. ..
o M B X TOTAL
secun . 7727575 L pouswap. 8-7-75 ... oEPTH OF OVERBURDEN ... 111.0". ... DEPTH. 300.0 ... BEARING. .« coioernornnrerennnn. .
D. Burgoyne from
DEPTH AND ELEY. OF WA . . .
v e b e M. . e . LOGGED BY.. X report........ ... LOGREVIEWEDBY. ...... ... vo.y. e
z PERCOLATION TESTS .5 | ZE [ ' S
NoTes onwaTER  [rve wi prope T 238 | B ¢ (€2
AL [N B | HFEIEIELE: S
cavine, aNp oTHEr | or | VE wss | B[ 2 5 |28 PHYSICAL CONDITION
DRILLING CONDITIONS [WOL L ;l M T0 | = 13 o :'— * = ag recorded on inspector's
S o | ® & .o | 30 [ % drill report. '
{471 )
o
h AP
CB j_—f',v
(NQ : = 5 .
p1o, "—’__*_2 210.0'-214.4': some shale breccia
cB S
[NQ) 1216 . 2% 1914,47-252.0':  SHALE BRECCIA; * very
CB fragmented; water returns black
[NQ) :
20
CB
NQ)
CB .
Ng .23 e 230.4'-233.4': layers of gypsum breccia
233. 'Y
cB W
NO)
%\
‘0
CB 246.0'-252.0": some gypsum breccia
N -
1246, 0] N=] p52.0"-280.0': GYPSUM BRECCIA; * with
'r’ fraciures; water returns black-gray
CB ]
s0-4*
Ny 252.0+ Y/
125
g+ 2t
B 3,
(Nq §PSRH
60> ¥
JFo
%%
Juie
CB 1527
(N 1‘_2‘4‘ )
270,012 "> 270.0°-280.0": some shale & sandstone
4t breccia; water returns black
. :
cB 13
.
(NO :‘A\\.
]
280,071°%| p80.0'-300.0": SHALE BRECCIA; * water
1N\E¥q] feturns black '
; ]
14
& 1.5
(NQY R Ay
\ o
2_,99_’&[__ Y P80'~290.0': some sandstone breccia
" 1A
(NQ =
CB ]
NO ]
EXPLANATION
CB = Core barrel bit, NO
CORE
Loss
.............. D = Diamond, H = Haystellite, 5 = Shot, C = Ch
:r . :.’u';:ld. .............. P : P:‘:’l’:::, Cm = c:-::':u:,'c: - Bo‘t:om of cu:irr:‘g
of hole (X- ) Ex =1-1/2", Ax=1.7/8", Bx=23/8", Nx=3"

Ax = 1-1/8", Bx = 1-5/8", Nx -2-1/8"

CORE
Apprax,
RECOVERY | 40 o, size of cors (X-saries) . . Ex = 7/8" , 8"
Outside dia. of cozing (X-serias). Ex = 1-13/16", Ax = 2-1/4", Bx = 2-7/8"", Nx = 3-!/2
Inside dio. of casing {X-secies). . Ex = 1-1/. ", Ax =1-29/32"", Bx = 2.3/8"°, Nx = 3' Sheet 40 of 66
FEATURE . ... Brine Wellfield . . . . prosecT .CRBSCE ... .. STATE .Colorado, , sHEET 3... 0F .3.. HOLE NO. CH=4WL. . ... ...

WGPO a79-a82
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7-1337 (=)
Buregu of Reclamation

GPO 8§84 -40)

DEP H AND ELEV. OF WAT

eeatune . Paradox. Valley-Dolores River
woLe wo. . PE=1PX. . L“ATIOI‘ m ',l‘.l[‘ -:. B.of rinrhan \J li“ of Co.Rd.

Ds.
secun T=2-T2. . .. nmsneb 7-11-72

LEVEL ANG DATE Mnsu;:'o.m.nW" beloy

LoceEp BY.C. Borvik, J.Keller .. 10G REViEwSL BY.

“oEptH oF oversuroen . KT DEPTH. . 13L.5" . BEARIA-. ==

GEOLOGIC LOG OF DRILL HOLE seer 1 o 2

prosecT. .Coloxade Biver Water Quality Improvemendars Colorade .. ..

Pro ]
b AN T oy 90
TOTAL

z PERCOLATION TESTS <. | B & i
MOTES ON WATER vyep| ww = 28w | o |2 |ug
LOSSES AND LEVELS, AND] x> LA €« | IZn | A5V | W | Xp |wZ 1 ASSIFL A LA AND
CASING, ceneunnc. sizel 88 {(PEET) 2 |ew fart = | % |45 PHYSIC AL LN TION
CAVING, AND OTHE OF -1 Loss = -4 N Y rrEe A
ORILLINE coum'nons oL = ] H 38 o " !
% ‘f, Em I ) 0 2 {
Depths are corrected l‘"l No tests 0.0-34,7: SILTY SAND; ap recorded on
to ground level frog Wp 1 driller’'s repert{ recovered as reddish
driller's measuring ] brown, fine grained sand with about 25%
point 0.3' above 7 ] non-plastic fines; slightly crusty with
grownd. Bole mot ] 1 salt vhen dry and highly reactive to HC1
!luwoycd for devia-~| 10 10 .
ition. if any, from ] ]
jvertical. 4 . ' 34.7-37.7: SAND AND GRAVEL; as recorded
] | i on driller's repert; recovered as coarse
i ps i : to fine grained sand sized particles;
angular to sub-angular shaped; mixed
20 color and composition including igneoas |
b types; highly reactive to HCl. o
1" 37.7-U7.4: GRAVEL AND COBBLES; as re-
] i corded on ariller's report; recovered |
Tores River water] 10.] _ ‘ 0] in interval 37.7-k1.7 as highly frag-
alinity increased 3 | : ; mented 0.2' maximum length core segments:
iver level dropped 4 { ; ; having naturally rounded ends; fresh to !
olor remained cleay, A } ‘ ] slightly stained mixed compesition por- l
] EB : ! phyritic types; and recovered in inter- |
. i : val U1.7-47.4 as medium grained sand !
8s | ! vith clay lumps and some chips of shale,’
; ! grayish, heavily crusted with salt and |
4" ! i ! highly reactive to HC1. !
w|"™ : ;
WE ! ' 4T.4-k9.3: DECOMPOSED SHALE; as recorded
- i i on driller's report; recovered mixed i
pxD i i ! with interval L1.T7-%7.4 above. 4
8T 00 ‘I ; i i : )
: :
00 j ‘ 49.3-131.5: GYPSUM BRECCIA; entirely y
' H : . randomly mixed structure of light gray '
1- 5 ho'-o1' $9, 6:1 i { irreguler shaped inclusicns of shale,
. J 00 _ ' ! i sand-stone, limestone and gypsum in dark'’
IT-11 18 25. mq : | ; gray to black salty, gypsiferous matrix;
h-11 116°-126' ' ! ! inclusions moderately to very herd and
131. yx1od i ! i i matrix generally softer; core varied
00 1 i , i f from compact to coarsely crumbly; core
»” . i : | i segments entirely rough surfaced and :
: | H ! : deeply pitted; highly fragmented; minute |
: | ) : i *| iblack salt crystals common and well :
i i ) | | 1developed in matrix; white salt coating
. ! i ; ‘ on core when dry; ineclusions generally
Q0 l i : : reactive to HC1l, matrix slightly though ;
80 | : : {variably reactive to HCl. ;
i : ! ;
\ ! : i
00 i | ! ' *
! . '
w 1 ' H
H !
= R i
| 99 i i
=2 I !
5T RS e e e e s o
WB=Wash bored LXE ;
! 4 ome WS=Wash sample
0SS ST= 5' Bplit tube core barrel :
I Cramot hets i
a3s seled H
RECE%ERY APy :f(“':”‘ (X-smries i
Darsde 4o anin Koo |
L. Tigide a2 oo casng iX-serns Sheet 41 of 66 i
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7-153% tl-“)
Bwesn of Boelamation

veavvas Perndes Vallay-Peleres. R
noLE ”“_m mml’l .. ”a

iC

smcteelorede, River Veter Quelity Improvementstare. ... Colorado
m T ) ;: rmr‘ on ¥ side of Co. M.

- DEPTH 07 OVERSURDEN . 308 A
LocoEp avP-RorYiE, J, . Keller. ..

HOLE

SHEET. . 2... OF

DIP (4

SR th 1305 BEARING. ...

LOG REVIEWED BY.

a
LE FRoMHORIZ.y. . 90°% ...

HOTES ON WATER
LOSSES AND LEYELS,
CASING, CEMENTING,
CAVM AND OTHER
DRILL ING CONDITIONS

CORE
RECOVERY

£

PERCOLATION TRSTS

OLPTH ;
(FEET) 3

iy

LOs$
®.r.0)

o vl

- c-S

CLASSIFICATION AND
PHYSICAL CONDITSON

GRAPHIC
LOG
SAMPLES FOR
TESTING

-]

Ipterval  § Jees
0-101.1
101.1-1%1.5%

WATER
in ef

TA
1)

Dat; Hole Depth to
i

T7- 5 101.1'
T-11 131.5'

1b,7!
k.2’
UN &

L9.3!
49.3'-131.5'
Cs remeved upon
completion of hele.

lack plestie piye
th plug tep inst
4 from 0.7' above
ound te depth 1314
e 1-9/32" neminal
ID white coupling
t 85.8'-86.2',

wer 46.0' section
rforated each 2'
ith two %"t heles.

7.7' and k5.7°'.
e 10' core bdarrel

ampler at 121.6'.
RILL SITE

el sandy ground
eside county road.

i
i
i
v
i

[ AT

IPU NS B R

d

-8

704

P

80+

e

{ JCORE
LOSS

Type of hole .
Hole sealed .
Approx.
Approx,

CORE
RECOVERY

of hole {
# of core (X
Outside dlu. of caxing (X-senrs).
Inside dia. of casing {K-series). .

BT=5’ Split tube core barrel

P = Packor, Cm w Comented,
: Ay = 1.7 @',
Ax = 1.1 B,
v, Ax w2 A
Aw oo 179327,

e i —— e 2 ¢ Ay i

O = Diumend, H = Haystellite, 5 = Shut, C = Lnee
e o=

ttow. of rasing
-3.8

e -

Sheet 142 of 66

FEATURE

Paradox Valley-Dolores River

PROLECY .

C.R.V.Q.I

DR-1PX

Colorado

. LTATE Y

B,
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71337 14 )
Ruresu of Keclemation

QRO 094401

DEPTH AND ELEY. OF WATER

LEVEL AND DATE MEASURED. . Gee notes belov

SHEET. ..1... 6F .1.

GEOLOGIC LOG OF DRILL HOLE

reaTure . Parndox. Yalley-Dolores River. .. STIeY }nounﬁﬁigm River, .‘.hﬁ(r. Quality Improvemenyrate. ... Colorsde. ... .. ..
HoLe No. DH=2PX. . . :::"o"“*cqr‘s“’“' '. EQ q :QJ.Q. oweTitev 237 shary. DiF PANGLE FrOM HORIZ) - 900, ... ... ..
BEGUN . T=12=T2. .. Finisneo. T=15=T2. .. pepTH OF OvERsumpEn . .50.5..... .. CORAE . ThL . BEARING. ... .. mEE e

LocGep BY.C.Borvik, .J. Keller .. LOG REVIEWEDBY....... .. .....

NOTES ON WATER PERCOLATION TESTS ;35 .t_;..: v go
- a “w
HEESEELE
CAVING, AND OTHER woss | 3 | = S |20 PHYSIZAL COMDITION
DRILLING CONDITIONS Srow [ H 13 s 3+
o Cm (G.P.M) (M.) 0 a
Depths are corrected No tefts 0.0-14.6: SILTY SARD; as recorded on
to ground level ariller's report; recovered as reddish
driller's measuring brown very fine sand with about 25%
point 0.L' above non-pl(.u;.ic fines, highly resctive to
ground. Hole not HC1; (sM).
surveyed for devia- 104 14.6-24.6: GRAVELLY CLAY
tion, if any, from b 24 ,6-29.6: SAND -
vertical. 1 146 29.6-39.6: GRAVELLY CLAY
39.6-50.5: CLAY AND GRAVEL
DRILL IPMENT 3 Intervals 14.7-50.5 as recorded on
Sprague & Henwood ] driller's report; recovered as coarse to
FW-Hyd, No. 212, ] 20] medium grained sand and varied nop-
hydraulic feed lﬁ ] plastic fines and small sandstone frag-
rotary 4arill, skid 1 ments; angular to subangular; very small
mounted. 2L £ ] to minute salt cryatals throughout; all
materials alightly salty; highly re-
DRILLING FLUID active to HCl; variably colored.
'Doloreu River water 29. s
Salinity incressed p Yo
as river level dropy 3;/ - 150.5-52.1: DECOMPOSED SHALE; recorded
color remained cleaj i J .44 | as arive sampled shale on driller's
. ¥.%“ ] | report; recovered mixed with interval
Baled water nngu ] 39.6 17,49 | avove.
Begin of sh O
Date Depth Salinify ] s o4] | 52-1-T4.1: GYPSUM BRECCIA; entirely
11972 Eﬂ:’i ] i; #7,] | randomly mixed structure of light gray
T7-13 26'335'111.2m) ~ o o4 44 | irregularly shaped inclusions of shale,
7-14 27'-50* 1k1.5x303 1 ! %;o,. sandstone, limestone and gypsum in dark
T-15 26'-41' 180. ] gray to black salty, gypsiferous matrix;
T7-15 L1'Lb6' 201.4 . 50. inclusions moderately to very hard and
52. Patrix gamerally spfter. cpre varied
DRILL FLUID LOBSEB from compact to coarsely crumbly; core
Interval Z Loss segrents entirely rough uurched and
0-1L.6 0 deeply pitted; highly fragmented;
14.6-24.6 100 minute black salt crystals very common
24,6=5T7.7 0 snd well developed in matrix; white
57.7-65.6 100 salt coating on ¢ore when dry, inclusiong
65.6-69.6 0 } somewhat resctive to HCl, matrix alightly
69.6-T4.1 100 , | though variably reactive to HC1.
WATER LEVEL DATA H
{Begln of shift) ; ,
Date Hole Depth ; !
1972 Depth to wat: : i7h 1 15
|7-13 39.6' 27, ] Notes Continusd: l .
741k No drilling ] Noted Contimued; [
7-15 65.6' 26.1' 7 to derh T4{1. Oy ion 4f pipelonly,]
80 perfoyated 32'-Th 80
CASED INTERVAL 1 | i ]
LEJnt:e Hole Depth ] ]
1972 Depth _of Cs b
712 "39.6" 39.6'| ] r:‘I:: :n:-:' “;,2"*
7-13  65.6' s8.1° 1 [me C4 was driven ]
7-15  T4.1' 65.6'| 90 to bottom of hole cavdd cont
Cs removed upon ) on lasgt dq!(lsth Cs af depth!65.6'
completion of hole ] : ‘
7] DRILLING ST i
WATER LEVEL PIPE Nearly level alluy at [base of
mpli gypsun hill L 1
23 P 32 b s I 8 e —— .

ePIDE

CORE
L0ss

L 4
with plug top installed
0.4] above ground

Da=Drive sample
ST=5' Split tube core barrel
WBaWash bored
WS=Wash sample

EXPLANATION

i

|

'

H

' |

Sheet 43 of 66 JE

Type of hoie . . . . . .D = Diamond, H = HaysteHite, 5 = Shot, C == Churn
CORF Hole senled . . .. ..... .P =Packer, Cm = Cementes, Cs = ottom of casina
RECOVE Ry | Appron. siza of hale (X-sorien) . . Ex = 1.1 2% Ax=17/8  4c= 2.378'%, Na < 37
Approx. size of cove (X-senies) . . Ex = 778", Ax = 1.1-8" B o )-5/8°, N« .- 2.178"
Outside dio, of cauing (X-seres) . Ee =137 16" Ax=2.1 4%, By = 2.7°8°, Na= sl 27
Inside dia. of casing \X-serres). . Ex = 1.7 27" Ax = 1.2¢°32'°) Be =z 2.3/8", Nx = 7"
feaTure Parsdox Valley-Dolores River. Crensect CORMLQUILP. .. iva.k Calorado | iwpet 1. us L nowe o, DE=2EX
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7-1387 (3-69)

Biresu of Reclamation SPO 084 -401

GE Ic OF DRILL HOLE

sheeT 1., L oR. 2. ...

Turbid Drilling f

% | so | 7-26 {50 x10°
100} b0 | so | 7-27]L.0

dog: .

7-25,7AM 33.7x10" 100

7-28,7aM 12.5310° b5 | 55 | 17-30[19.2ad
Variation due ts 98

unscheduled addi-

tions of water from . 55 60 | 7-25 | 119.650
tank. 48

River vater in tank !

Slightly turbid !

0.7x20* 92

83 .

3} 65 | 15 |1-26]5.600

Featune Paradox .".‘.1.1.'.'."!’?.1?.'.;.'. River o e 1;«:{. c‘l"“' Fi.‘.'!‘.‘.’!?!l,'.?‘.l%ﬂ! Improvemengy,ye = Colorade . . |
HOLE No, DE=3PX ":::T;”? PF.. ®. ': """" houm L DIP (ANGLE From norizy. 99 L
pecun . T-17-T2 ;. rpasuen. 7-29-72  peprwor ovensumoew .. 33:8). ... .. SEPTH.200.6' . sEammG. . .. -
R EVEL RO bATE WEASURED. Bee notes bedew . Locoep ay. .. Rorvik, D, Plllmore o rEvieweoBY.. .. .... ... ........
> : =~ | Tp [
gimesmey,  fed o o SLPLELRER B2 | B8 |y |2
3 oo FEET nd o P g ok O s CLASSIFICATION ANL:
Siﬂﬂ%ﬁﬁ%’:{.’.’éﬁ :LzFe 88 (FEET) Sanple e 23 a8 AHYSICAL COMDITIGN
DRILLING CONDITIONS rm. = e and o (3IF
(%) IROM DATE| BC8 25°C a
RV S —
Depths are correctefi” ] 0.0-19.6: SAND ARD GRAV'EL ag recorded
to ground level WB4 on drillers report; recovered as medium
drillers measuring 3 to fine grained, reddish esend with about
point 0.4' above 1} v L0% nen-plastic fines and a few scattere(
ground. Hole not 1. red sandstone fine gravels, highly re-
surveyed for deviatjom active te HCl.
if any, fromverticql. ] 19.6-27.6+: GRAVEL AND COBBLES; as re-
DRI J corded on drillers report; recovered as
Sprague & Henwood 7 vE 0.4' max. Core segments of fine-
W Hyd. No. 212, 1 grained, variably color banded red and
hydraulic feed rota) yellow sandstone graded to an easily
drill, skid mounted] N4} L6 crumbled conglomerate having yellowish
DRILLING P ST fine sandstone inclusiens in a very
—-—-—LLL"E‘ Sled 1o tenk porous coarse reddish sand matrix, poorlj
ko d with thick soft, red coating;
Dolores River 1/k mj. cemente . &
u/s of bridge nesr scattered small free gypsum crystals
Bedrock; slightly Hx! w8 : (Pr throughout interval; core segments highly
e on
turbid. ! ti surface) fractured, mixed with subanguler sand
NxDJ T6 " v Y and gravel size particles; highly re-
Salinity Samples |&T Bt 34 7-28 14.6 x 10 active to HCL.
Bottled by drillers| . . '
| e T, sm 02 e o e
baler at begin of e taken frpm baler: fines; lirw ry;ction to 1-’!C1 P v
shift. Samples not 100 3 s :
retained after testy i E . 27.9-30.1: SAND, GRAVEL AND CLAY; as
ing. Other tests 35 45 | 7-29 { 15.6x10 recorded on drillers report; recovered |
as follows: Tl as coarse to fine, reddish and gray !

send, crusty when dry, trace of salty
coating, highly reactive to HCl.

30.1-30.4: SILTSTONE; 0.3' length core
segment ; moderately hard; irregularly
highly fractured with iren oxide steined
surfaces; highly reactive to HCl.

30.4-33.8+: SILT; gritty; buff tan; com-
pact core segments but easily crumbled;
low plasticity fines; highly reactive to
HCl; lower contact highly fragmented
and gradational with interval below.

33.84-41.64: BRECCIA; entirely randomly
mixed structure of browmish to varied
gray, irregular inclusions of sandstone,
shale and gypsum in porous matrix;
inclusions moderately hard and matrix H
coxpact but crumbles easily and has
many irregular smmll vugs and partielly

|
0 ! interconnecting channels; highly
» 5 fragmented; core segments entirely rough
gg;mmc FLUID 105 57 | surfaced; highly reactive to HCl; i
Tote 1 slightly salty; both contacts are :
%',_“%%r;—‘_l Lgn 73 t gradational with adfacent intervals. H
* i . . '
23.1-27.9 100} o 80 | 90 |7-28115.3010" : !
27.9-200.6 0 5 r :
1 ;
85 | 95 |7-27 30.500 ;
62 | ! H
NxD ‘ | i
8T " i h - ______1
EXPL:AATION :
WE = Wash bored !
JcorE WB = Wash Sample i
ST = 5' split tube core barrel {
ofhole. . ... . ..... . D «= Diomend, H = Hay!l-“u-\ S & Shot, € = Churn
s sealed ., . . }E‘ = P]nc]h;.r Cm -A‘.me e:”f. —BEJ";";G; t'!ilNﬂQ e
ro: T ¥ x = x =} ® = . Nx =
REcovenr :::,,: ensitoe G2 {’f;-w SRR WoEhy
ﬁ\".'.ﬂ:'Asi"n:‘g::.‘n:?)fl.::.:s) CEx =172, A: = l>29 32 n. -2 yu Mx w3 Sheet 44 of 66 J:
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Pursan 1 R tamation o0 v0a- 401 GEOLOGIC LOG OF DRILL HOLE sucer 2 ge 2
reature Parsdox Valley-Dolores River F%%qtq!e River Water Quality Improvement.ye . Colorado .;
worc e DE<3IPX lll'ouzlllo'!tle.a ......... . mrmg:.z‘} wewp sz 90° t
seodrlT=T2 oEPTH . 200.6"  sraninc. . .- )
O EVEL AR bavE uE . Looerp sv. G- Rorvik, D. Pillporeoc meviewsps . .. S ;

- e — — e e ]
HOTES ONWATER  lryp 05 :ﬁ:m OF ORIl FLUID Sig EE v e ;
CXowc cewenyiig, |are| 88 | Feen (Kind of | JC8 | Be | ¥ |GF Thesr 4o .
C3VING, AND OTHER or | Vo Sample) el " :
DRILLING CONDITIONS ‘M « reon| ™ | pate and LI K e '
4 | @ 25°C 100 - e e )
WATER LEV! *ia| |b1.6+-200.6: GYPSUM BRECCIA; entirely
(Begin of lhift; 95 | 105 |71-29 |22.1m0 ) e domly mixed structure of dark gray to |
Date Hole Depth t 95 | 109 |7-30 [20.6000" | .1.*3,.“; lack irregular shaped inclusions of shale
1972 Depth _Water ! 14,7 [sandstone, gypsum and limestone in a i
7-18 38.4* 29.6' 30 V| fblack salty and gypsiferous matrix; :
7-25 T1.6" 37.41 10 101~ *] [inclusions moderately to very hard and
T-26 B1.4' 35,8¢ ‘j“-_p- trix generally softer; core varied
7-27 102.1'  35.6' 12 4 from compact to coarsely crumbly to .
7-28 130.4'  34.2' ¥ L claylike; core segments varied from
7-29 161.8'  33.9' h 1, v entirely rough surfaced and pitted near '
1 {'=.+{ ltop of interval to incremsingly smooth
CASED INTERVAL bt Lo agth P ﬂnnd clay like at bottom of intervalj :
Date Hole Depth | 1+ -V*-' {highly fragmented; minute black salt
1972 Eﬁ! of Cs ; 1247,] jerystals common and well developed in :
717 3.4 30.1" s | 128 17-28 1422000 4491 lupper portion of interval, lower :
7-18 T1.6' 30.1 : J'¥q *} lportion is as salty vith few to no .
7-25 81.4' Th.6" {u¥] [erystals developed; white salt coating !
Fo Cs Th.6'-200.6' |y po4+ * 4l lon core vhen dry; inclusions generally i
Cs removed upon . ]2 4] |reactive to HC1, matrix slightly :
completion of hola. i 4v*' though variable reactive to HC1. ;
A 3¢ ? Fet ' ‘
199.5° of 1 172" 8d , v
psi black plastic |1 ‘ A.'b& :
pipe with plug top f oq;y 0 ‘
stalled from o.h"l ! ! s t
above ground to depth ! ! i p e R
169.4'. One i | Ta 4 ’
1 9/32" nominal ID | ] : 1+ &
coupling at 99.1'- H RN
99.5'. Lower 60°' ; ‘ 150 .fj'-+ﬂ ; .
section perforsted : oAt :
each 2' vith two ‘ | de ;
1/4"#% holes. i i : +'-?+-‘| ‘
ER_OF G I | T !
F-TE72 Biring bladbeds J 96 [250 | 160 [7-29 [u3.5m0" S Mo !
depth 18.6'-21.6" RS ; i »4: :
to straighten CS. ! ( i .A':-', i
T-25-T2 Hole caving, . l . bR i
drove Cs to T1.6'; ' i %A' H
sext run very broken ! ' , 4t
and dlocking tep o , } . i 1703 tov !
core barrel, drove I | : 19, - .
Cs to Th.6'. i ' 1  Pics i
Fommation "very ro i ‘ i e ;
ten" depth T1.6'- I X | e
102.1', some caving. . : I b AR
7-28-72 3.0' of nl,, ! [ S N
black caved materi ‘ i : AR
127.4'-130.4" vegiy | : . A
of shift. Core I ; i 9,
rel catches going ; i ' G- ¥y |Notes continued ~
down at depths ; ! ! >4+ | |DRILL SITE .
104.6'and 119.6'. | 3 . i ;s ] [8mall sendy nose at ;
T-29-72 1 1/2' ot , . , base of gypsum hill. i
T60 5 iE o ventd 185 | 195 |7-30 |93.300 " &3 |pmmcorarron eSS
of shift. 'i-om s | 'J' None made.
caving continued tq N | iFc ¥
i | | l Jooo. o b e e
BaPlLAaNg . O '
ST = 5' split tube core barrel :
CORF t
Less g :
l *, pe of toie . ..D = Dimnond, H = Maysteilite, $ @ 3hot, C = Choe
.0 Male .loul'-d R .'. ix . ). . :'-.Pniac' m -‘--C:u-.u’ud, Ce = Battom of tnn:n‘ :
RECO/ERY ::T";: :,;: :; t.:-: l’?::".:§ L Ex s 7! ‘” reea Ny 4 !
B o x v Ex 212t ALY ' Sheet 45 of 66 |
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Bureau . f Rocismation we ona. a0 WE SMEE( 1 e 2
reaTuRe Parsdox Valley=Pplorps, Riyer PTRTRRIY: tcﬁmﬂ River. Veter Quality Iaprovemendrave.Clorsdo
woLe no, DH-MFX :m;"‘“a- e:M1.. 150! Borsh. “ lﬂ omu.luv. RS owp o O Pow worizy 90° .
RN NIRRT AN 16TA _
secun. 173072 pisngo, 2772 perti or oversurosn 990:6. ... oepTh. 138:5.  spamimg. .. ... S
TR R bl e Wl iINEo. Bas notes Delow. ... ... Losezo svFr RevYIK. 6.7, Keller Lo, saviewep 8y .C. Rorvik
F - V3
= L = = o
NOTES O WATER aull L-lﬁmﬂ-ﬂ-lﬂlv.nm__ s 43 v u[
LOSSES AND LEVELS, |'ANg £ AL Kind of 5§§ s 1o e CLASSIFICAT AN 41
CASING, CEMENTING, | size] 88 "n ssaple) ars = | 2o [ur THYSICAL COMEIT -
CAVING, AND OTHER or | “w 8 2t FEN Y T
ORILLING CONDITIONS = vo an & |3+
% | Prem Date | 25.°C el
Depthe are from vB 1 lo. o-zo 0:SILTY SAND; as recorded on
ground level, the |* drillers report;recovered as fine to ven‘
measuring poinp 1w fine grained, reddish sand with about 0%
used by the drillers. 1 non-plastic fines;slightly crusted lumps |
Hole not surveyed erumble easily;highly reactive to HCl;(S@
for deviation,if W10 : '
‘pomvvarstes]. ] 20.0-25.0:FAT CLAY;as recorded on drillens
hll&_!m ] vE |report recovered as lumps of highly plas+
Sprague & Henwood b ' tie clay with high toughneas and dry
NW Hyd.No. 212, 1 | strength; dried lumps very difficult to
hydraulic feed, rot ] crumble ;highly ru,ctive to HCL;(CH). 5
;13.;;?:1.011; b e (h’:h' surtabe) 25.0-40.0: CLAYEY SAND;recorded on drillem
Hauled in tenk fr ] At 254 8.2 10.5 ;g' *r* repert as sand; recovered as fine graine
Dolores River X i I | q X reddish sand.with moderate to low plasti
U/S of bridge near j ' X ity;dried lumps crumble fairly easy;high
e ] ! i 1y resctive to HC1;(SC).
bedrock; llightly 1 i '
furbid. ] - !
] 5 [ 40.0-80.0:SANDY LEAN AND FAT CLAY;records
SALI:I':'EIN s Dottled w8 ‘ | ( on drillers report as sandy clay; recove:
b ;rill * t be | ) ! as low plasticity elay with moderately
i hift‘;;iin L § p i 1 I : Hhish plasticity clay zones at 40.0-43.0, :
T1uid tested st o1l 1 | . [ 50.0-35.0' and 10.0L76.0" in which Tumpe. ;
u ented at co i ! have moderately high toughness and dry
lar by C.Rorvik.Semples [Baled) trength;fine sand throughout entire
not retained sfter Jiws 1 35 45 - ; "n“nl:hinhl an t:o“gt HCJe.!-l(CL)
testing. Other test ] ’ nterval;highly reactive to ' ' .
as follows: E !
Difference noted in| spJ] }
condition of a sam- h ! , :
ple;fluid 100'-105'| | ! i | |
when clear & settled ] (WS ' i
tested202.1x10" and| i
vhen stirred was 1 : '
murky,black and pre ! !
ested 232.0x10°. ] [ ; ;
b I : . {
~ . ! :
8-1:River weter ia 1 w8 ) i : H .
vater truck tanke i ; ) . H
0.7x10" (murky brown) s | | { | -
b i { ! i
% 1 [ !
PEL: ! | i :
: ! H i 80.0-88¢:SAND;a8 recorded on drillers
' ! ‘mgd) i report,recovered as medium greined,anguldr
" 70 80 | 8-2 |11.1x10° ) to subangular,igneous and metamorphic rodk
hat T' I T type ,varigated color from white to black,
DRILLING FLUID LOSS 1 i ! highly reactive to HC1;{(SP).
Interval Loss WS : ! ‘ 88:-90,0:MARL; small sample retained with
0-T0 0 : : { ! ; sand interval above;dark black;fairly high
}0—91 50 K-B ! ; ! (Bll.d)l 1 88.01% dry strength and toughness;difficult to
91-96 100 Cs 80, 90 | B-1 2.1x10 : crumble by hand;very low to plasticity;
96-118.5 so Iz ' T sospy to feel when wet or dry; highly
g;n 85 i : reactive to HC1. )
i ; 90.0-94 . 7:GYPSUM BRECCIA;as recorded on !
; r oyered as fr ntsof :
sﬁniﬁy"? iaggcl mestone { ‘gl:;ker and
+ ;8o0fter matrix;highly reactive to HCl;hain~
I . ‘- t41 13406 craoks £illed with.white salt. cmqla.
— f Whe=Wash bored :
CCRE | wowWash sample i
STw5'split tube core barrel N
Type of hola . D 2 Diamond, H = Haystellite § = Shut, € = Chor !
CORE Hole nenled - . . P« Packer Cm = Cenented, Co = ‘.";m of ru"hﬂg ‘
roveR) At bt ppeeb i B PR A AR I & S ¥ '
Outde dio of conma 1 e ent. Ex - L1316 Ae <2 ',,‘ R o5 E,. L Sheet 46 of 66 _
n MACLAL U . - il o i . — “ — - — e L e C e am . ow - -— s s bl
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T e o GEOLOGIC LOG OF DRILL HOLE eer 2o 2

reatune . Poredes Yallex-Dalenes AL var. ... rroscy. Golamade Aiver Vater Quality Isprovemengy,rp Colorsde .. ... ..

WoLE wo DE=hwY_ LOCATIONM m.ﬂ 210 m A Rt R DIP (ANGLI FROM HORIZ ) .o~
T COORDE. M. ... iueiines B TOT -
8Ee . [+30=T2. . . FisisHED. . G-z-etz . DEPTH on nvnnuuun 9.6........ SOPTHIIA.S . .. BEARING. ... ... T
AN b Ve SR X0 IE . Bee notam bedow . .. Locoep ay.G-Marvik & J.Keller .. Loc reviewrp sv. C.Rprvik . .
4 &5 | E '
wores nvaren anmm.fm_r £ | E5 |

LOSSES AND LEVELS, | aND [11AL Kind e | Wl fz, CLASSIFICA™ 10N «n

CASING, CEMENTING, (FeET) e ] 6% |a S CaL A ICH

€AVING, AND OTHER ’ smghe) | & Ft PHYSICAL CCniv 2

DRILLING CONDITIONS L i To and H

1 Prem | Date [Rce 25% 100

o H 2 ‘ S o H L,7-118.5: GYPSUM BRECCIA AND MARL;

Bo of shift andomly mixed clay-like zones and dark
Date | Hole Dopth)l :nn mis 8—: : .} ay to black irregularly shaped inclu-
1972 h Vater “rm‘ ] jons of shale,gypsum and limestone in a
% %%T -ﬁr_y_ ] lack salty snd gypsiferous matrix; in-
8.1 80.0' 18" 1 1101 lusions moderately herd with matrix
82 118.5° 25.9' . a ] nerally softer; core varied from com-

At|113,8]8-1 5.1x10" ] t to coarsaly crumbly with clay like
% D} - ones in lower part of interval; dried
. . ] urface covered with white salt; minute
‘Eltnq; ret flov at follar.|yy8, lack salt crystals formed in u},;per part
CASED INTERVAL 0 . [ £ imbwiesl ;generally highly reactive to
{mh de ] Cl with lesser reaction on areas of heav|
2 Depth Cs b 1 alt encrustations;waxed samples of core
30.0" 30,07 - t - rom 103.2 to 112.0 yleld very strong
7-31 80.0' 80.0° ] i ] dor of H,S gas;waxed samples above and
8-1 118.5' 90.0 ] i ] low thie interval yleld very little to
2 118.5 90.0' | 3 i 204 o H,8 odor.
o Cs 90.0~118.5 1 ]
removed upon com- % ]
1 ] |
] )
40~ " 404
ey ]
lack plastic pipe ] ]
th plug top instald b b
ed fromQ.k'above b t b
ound to depth 1185’ 1 H .
e 1-9/32" nominal | o] ! 30
D white coupling ayj ] ,
0on.2' lewer 27.5' 4 \
ctiton perferated ] !
ach 2'with two X"t 1 |
oles. Soft mud level | i
depth 105't. 50 ! 50
1

pasily.

CTER OF DRILLI
rburden bored

o

In gypsum zone,core ] :
pas very sticky and ! ] ; 704
pvelled(due to set- ]
E1ling) into split
Rube core barrel an j
pouldn't siide out. %
‘ERILL SITE : :
vel sandy ground 0 ¢ 80
jn area clearesd of ]
easevood brush in 1 . ) i
ast Paradox flood 4 : | h
hannel, ' : ]

COLATION TESTS
one made.

CORE l
L OS5y

T,;- of hole . . ... . ) wihamand H a Heysteliire, S5 w Shet € = Churs
od . P2 Packer. Cm = c.mat ed, Cs = Rutvom of casiag
. Ca= 102 Ax = 1.7 R, Bn-'l!/l' Na =2

A” . s1ae af r‘cn’!e il-l
Appron. sive o>f core (
NDurside di . =i caving (X

CORE
RECOVERY ) Ex =7 B, Axmic 8T 80158 Nyt
e} o 0 1213187 Aa s i 4" Br - 272 Ny -2l 2

I e e e e -

| inside dio. of casing (X-aerac:. Ex =11 2" Aa =V 2905 Br 1433 Mk Sheet 47 of

e e o e o ST R ——
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B woww  GEOLOGIC LOG OF DRILL HOLE meer 3 o2
rnubn:?.‘.'.'@‘?!.?ﬂ!-.‘!.’??ﬁ%';'.u.?! ..... 661 ‘6" .Celarede River Water Quality Improvemenyy.ye. Colorsdo,
i py GI.“" heod ;
woLe wo, DE-SPX :.m“::';{.;: "t S BLEY. ... DIP (ANGI & Frow HoR:z.1 . 90°
secun . 8-10-T2 piummen. . 8-16-120 " oeprw or oversunonw .. 80:0. ... SEPTH. . 136.5 .. seaminG. . ... e
DEPTH A . OF W, :
CEve MR biTa e Xblif,. . See potes belov Lossso pv.J: L. Keller . . LoG REVIEwED BY. . C.N.. Rorvik
» f
SALIN. OF DR i | EF 3 :
4
el v P e o E AL P IR
3 - a -~ S SIFIC + i
Eaving, Swp oTen. | 'or] VB BANPLE) v 2510 P rSICAL CONDITION
DRILLING CONDITIONS JoLe] & AXD s |3
s | TROM 10 DATE [BC@25°C X
Depths are correet s 0.0-9.5: SAND AND GRAVEL; as recorded |
to ground level ¢ on drillers report; recovered as medium
driller's peasuri ve to fine grained sand; milti-colored
point 0.5' above reddish to light gray color; slightly
ground. Hole not b crusted lumps crumble easily by hand;
surveyed for devia moderately reactive to HCl; surface
if any, from vertidal. ] of ground at drillsite is medium to fine
b grained red silty sand with a fev scattered
DRILL IPMENT 3:; - red sandstone gravel-sized fragments.
Failing 1500, hy- 1 9.5-19.5: SAND; as recorded on drillers !
draulic feed rot 4 report; recovered as medium to fine t
drill, truckmountef. 2] Probe o grained sand; multi-colored reddish; i
) be on
DRILLING FLUID 3 i E“.r .uff.) slightly crusted lumps crumble easily by!
Hauled in tenk fr 1(|ws !gf\'l25.d 8-15 f9.7x10° hand; moderately pigh reaction to HCl.(SI")
Delorss River, 1/L Jui. ; S o 19.5-69.5: SANDY CLAY; as recorded on |
u/s of bridge nesr 1 ! drillers report; recovered as medium to !
Bedrock; slightly 3 . E fine grained; low plasticity; variegabed
turbid. ] 4 reddish color to grayish-white in lower
SALINITY SAMPLES 1 4356 | 811 Eg‘?’ g.lui ) 10" of interval; highly reactive to
Bottled by Drille ws ) 35 -1 -6xl HC1l; interval 39.5-L42.0' moderately high
at site, teken 3 '; b:.l‘ﬂ plasticity; dried lumps crumble with
valer at begin of ] 25 . Lo | 8-1k ;t:: ond +1") difficulty by hend; (EC)
shift. Samples 20 53 k ﬂ: 3.2x10 €9.5-75.5: BAND, GRAVEL AND COBBLES;
ng: ”:‘1::‘1 ] g ﬁ .gx10° recorded on drillers report as gravelly
after testing. Drilling fRuid) clay; recovered as well rounded, fine
Other tests as fol "C'? w8 At50 | 8-11 b 9x10 grlvél in interval 69.5‘-71.5'.'ccmpoud
lows: ] (34 baler) of medium grained, multi-colored igneous
8-12: River water 0] 35 50 | 8-12 2 2x10° types with no reaction to HC1l; interval
in water truck t } 71,5'-75.5' is medium to fine grained
0.5x10 ] (18t baler) sand; large amount of pyrite throughout;
8‘}5‘ ?‘1"' sample ] 45 55 | 8-15 f1.5710° dark green to black color; non plastic;
2;,‘;5, “11"‘1'1"’- 1 w5 no reabtton to HC1.
,o.:léo.‘;;::,f“' 3 P R baler) 75.5-90.3: SANDSTONE; medium grained;
trace H,S. 60 : grayish-green color between 75,5'-84.5'
125'-136' {tirst ws : black betveen 8L.5'-90.3'; moderately
bale from bottom) i high porosity, indistinct grain size
black, strong b ' planes at angle of 55° to core axis;
H,8 odor. 1 }ws ! no reaction to HCl; variably fractured
125'-136"' (5 a : and crumbly throughoug interval; core
bale ,3.,,(\,:::2,) V’)?J— WS s6 | 712|812 '(‘5;1‘ :,‘1"'1}* ™ fragments less than 0.1' to 1.5:' long,
black, moderate L!sz + 2 d";ﬁ") average about 0.3'; slightly salty to
H,S odor. WS | 65 | 75]8-15 hs ana* taste. .
= B S—
NxD :
DRILLING FLUID LO ¥ !
INTERVAL xD .
0-39.9 o |67 ] | (sa2ea) |
39.5—149.5 5 75, 90 |8-13 3}, -g:llg, A
63' §:§?,§ go o7 'JLf’JQ 8-1k : 90.3-96.0: MUDSTONE; dark gray to black;
Bh.S-IBé 5 100 ! crmmbly to compact, with bard irregular
" : 95 i fragments; no reaction to HCl; very stron
salty taste. ‘
100 (Baled) | :
90 100 8-15 !159.5x10 . __1.
1 W= Wash Bored DS= Drive Bample EXPLAMATION |
Tcore | WS= Wash Sample RB= 3-1/4" Rock Bit ;
L0SS ' ST= 5' Split tube core barrel !
t
I Type ot hole . C = Diomond, H = Haysteilite,_ L « Shut, C = Chure |
cone | Kelenweled oo P » Pucker Em o oot i
RECOVERY S::rn-. 5;1: o'f tor: (l:; . Er - 11.3 e & o 'g" I
nid . i - 1 = 1.13718"", T ', ‘
|uur’ldi .Ji‘;..af.z::-'nggil-n:::::ll ~E: = V.12, Ax = 32", Sheet 48 of 66 =
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T 1207 (249
Busosy of Reclamatinn

aPS IR - 401

LEVEL AND DA TE MEAS

..... FIIISHID
DEPTH AND ELFV. CF WATER

GEOLOGIC LOG OF DRILL HOLE
nouﬂm.‘.&m Nater Quality Inprevmntnn Colorado .

8% of Wu\' ..........

SHEET. @ . 2

DIP (AN T o Rom sonez 1 900

J136.5 . aEamel. -

L0G REviewen Bv C.N. Rorvik

- s —— a4 o e Al

LOSSES AND LEVELS,
CASING. CEMENTING,
CAVING AND OTHER

NOTES ON WATER TYm

CORE

RECOVERY

DRILLING CONDITIONS  [MOL

2

LE%.M_J
Kind of
Semple)

and

DATE 2@ 25°C

SRAPHIC
LOG
SAMPLES FOR

H
- CLASIFIC AT h ANty
4 PHYZICAL COMLTIN
-
o et et e me e ud]

| WATER LEVEL DA%A
Begin of Bh{

8-12 49.5° 28"
8-13 75.5° 1
8-14 107.8* 25"
8-15 136.5' 25!

CASED INTERVAL

Date Hole Depth’
1972 Depth of Cs.
Bglo 19.5' 20'
8-11 u49.5' Lo'
8-12 75.5' 76!
8-13 107.8' 8o0'
8-14 136.5' 80!

WATER P
136.2' of 1—1}2E 84

psi black plastic

pipe with plug top
installed from 0.5
above ground to
depth 135.7°'.

Two 1-9/32" pomina¥
ID white couplings
at 96.4'-96.8' and

135.7' perforated
2' with two 1/L" #
holas.

Overburden drilled
fairly easy. Dril)
with 3-1/4" rock
bit, for ease of Ci
driving. Ren out
of 4" Cs and had
to drive NxCs T70'-
8o'.

DRILL SITE

Gently sloping sidd
hill near base of
low ridge, 20'
North of county
road.

PERCOLATION TESTS
No packer tests
made, FHole making
water from bottom
of Cs at depth
80.0 on 8-15
while bailing.

)}
DATE HOLE  DEPTH §O°

Depth  Water
Elzl 19.5° Pry |

104

81k
8-1k

——

1

(Baled)
180.0x10"
222.4x10°

38

104

104

(Baled)
182.8x10"
161.800°

a-
JOPTTIR A

8

123.1'-123.5°', ss.i

CHARACTFR OF DRILLING

b=~

b

96.0-107. 5 BANDSTONE ; medium to fine
grained; hard; bleck; interval 100'+ -
104'+ indiesinct grain size planes et
angle of 55° to core axis; abundant
pyrite crystals; variably fractured and
crumbly fragments less than 0.1' to
1.5' long, average about 0.3'.

107.5-110.5: MUDSTONE; dark gray to bleck;

non-plastic; sowpy feeling when wet or
dry; difficult to crumble by hand; no
reaction to HC1l; ipdistinct grain size
planes at angle of 55° to core axis.

110.5-131.9: SANDSTONE; medium grained;
moderately hard; moderate to highly porow
dark gray to black color; no reaction toy
HC1; 8 1"+ open fracturee in “nterval
116.9-131.9' filled with large clear tab
ular gypsum crystels having many minute,.
interconnecting worm-like water pasmages
fracture fillings are inclined 25° from
core axis at 116.9<118.3, 118.3-118.7,
119.0-120.7, l22.0-122.5, 123.0-123.1,
and 125.7-126.6; 1-1/2" fracture filling
about parallel to core axis 131.7-131.9.

131.9-136.5: SILTSTONE; dark gray to
black; moderately hard; no reaction te
HC1l; chalky and very salty taste.

™ oRE
g 085

IRE
e COVFRY

Tvpe of hole . .
He'n sealed . .
Aprrux, siye of heie (X- ;u!u-)
i2e of core (X-sorins) =
iv. of casimg 1 X seriesi. Ev -
Insiie J o, of cas ngy (K serres). .

.D w Dlomond. H « Haysreil.te, $ = Shet, C w Churn
P = Pu:lxu Cu = Comented, Cs = Botron of casi -3
Bz =2.2.8"

1z r-lm-... ——
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AL Bl woww  GEOLOGIC LOG OF DRILL HOLE
reature . Paradox Valley-Dolazes Rowsr, .- “;nmcrco&ﬂtm Water Quality Improvement FTqI%% Colorado
LocaTion.CR 8168, NO0'N af riverwsak %919. , o
HOLE no.Dncsr;. " coomps. w.622,198.5....E J-Mf“ nav. . 9‘.‘&3‘.‘ ....... DIP (ANGLE FROMHORIZ ) .. 907 . |
aecuN .1=26=T3. .. FinisweD. .2-23-73 ... DEPTH OF OVERBURDEN .. B1.0 ... ... DEPTH. 192.0.... BEARING. .. ... .»r..
DE:@&‘:&::"S“E%HH&. Artesian~tee astas halem LOSSEDAY.. C. Roewdk . ......... LOG REVIEWED 8Y. ...... ... .....
> =
I Y P e e g s |2
3 @ |us CLASSIFICATION AND
CASING, CEMENTING, | S8 U§ (rey) saaple 53 g:‘;' PHYSICAL CONDITION
DRILLING CONDITIONS [HOL = 1o | Date [ and [ -
i frrox’ 1973 e ¢ 25°c 3 ]
Depths are from 4" 3 A test 0.0-20.0: SAND; as recorded on drillers
ground level, the |RB ests report; recovered as fine to very fine
neasuring point us? ] quartzose, light tan sand; (SP).
by the drillers. ] w8
Hole net surveyed 9
for deviation, if 10
any, from vertical. ]
l?‘!:ﬁ{‘u g:mﬂ’ : Vs 20.0-58.0: SAND AND GRAVEL; as recorded A
raulic fesd retary y on drillers report; recovered as follows:
drill, truek -ount+ 1 20.0-25¢ as fine to very fine quartzose
DRILLiNG FLUID 1 1light tan sand; 25¢-30.0 as medium to
Fonned from river e fine quartzose, gray sand; 30.0-40.0 as
SE g; ar{ll site “: medium to fine quartzose, light gray to
elightly but H { {ws whitish sand with 3/L" maximum size
EnsLy yar.- 7 rounded gravel and fragments of wood
ably turbid. Tested 1 roots near depth 40; L0.0-58.0 ae fine,
for ul:.n:tr vith k gray sand with brown clay lwmps. All
conductivity meter | 04 samples moderately to highly reactive
1-31-73, 0.5x10", 1 to poL ‘L
temp TE" P, p :
Below depth 175' J1lwe 58.0-68.0: POORLY GRADED GRAVEL; record
used near-saturat b on drillers report as hard packed 58.0
formation salt bri ] to 60.0 and very hard packed 60.0 to
recirculated frem ] 63.0; (GP); recovered as follows:
a pit to lessen ] 58.0-60.6: Coarse sand-sized, angular
erosion of hole. ] black and white rock chipa, 60.6~63.0:
Below depth 185' 3 sub~rounded to sub-angular fine to
nixed varied, but 1 WS 1.< coarse sized, max. size 0.2' core seg-
thick amounts ef 1 :-//4’ o| | ment, entirely hard, igneous rock type
Loloss compound in s0{ e, © compositiony gray to black stained.
the brine pit to ] e, ° 63.0-68.0: Mostly fine to medium natural
lessen collapse in R ‘1;//- sand with a few gravel-sized shaly frag-
the drillhole. Jjws I ments; stained gray. All gravel samples
Salinity Samples. ] 1 lev to moderately reactive to HCl.
:t:i:: b{_:::li:"' ] 68.0-70.0: COBBLES; a# recorded on the
Cs collir during drillers report; recovered as 2 core
drilling. Samples segments, a 0.3' length of hard sand-
not retained after : stone and 0.15' of a hard igneous type
testing : with remainder of recovery as freshly
DRILL FI..UID worn rounded, gravel-sized fragments in
ﬁwﬁ——% interval 68.0-69.5; and medium to fine,
—_— gray sand and angular rock fragments
10 oozéoéo Sg and thin chips 69.5-70.0; lov to moder-
20.0-58.0 Artesian ! ately reactive to HCl.
58.0-60.0 50 ! 70.0-81.0: GRAVEL; as recorded on
60.0-120t Artesiap ! drillers report; recovered as medium
120-192 4] 1 to coarse sand-sised, angular fragments
Note: artesian [ and thin chips of rock in interval 70.0-1
effect ineressed i 80.0; and fine gray sand with fine
with depth to s max. i gravel 80.0-81.0; lov to moderately
flow of 1y gpm at 17 i reactive to HCl; (GP).
collar from depth !
104's, Below 10k's | % !
effect remained ;
level vith the D 0 > g, 4
Cs collar, xD
WL
> 94 | 103 |2-6 [166x10° et
RB=3%" Rock bit EXPLANATION
WB=Wash cored grm=gallons per minute
Eg:sf Wi=Wash sample EC=Electrochemical units expressed in micromhos of specific conductance.
WilaWire line method ‘C=Centigrade
Typsolhole . . .. ... ...... . D = Dismond, H = Haystallite, S @ Shot, C = Chuen
CORE Hole .“4'4 .............. P= Pﬂek,r'.. Cm = Cuunrod',‘Cu = Bottem l‘”cnllr-g .
ECOVERY | Approx. size of hele (X-saries) . . Ex = 1-1,2" Ax = l-{/l". Bx =+ 2-3/8'", Nxw 3.
) e e o e ) B T M6, A EIA BT ITA NI 2
H inside dio. of cosing (X-sarivs). - Ex = 112", * Ax = 1:29/33", @x = 2.0/8" Nx = 3" Sheet 50 of 66 |3
FEaTUuRE . . Faradox Valley-Dolores River .. proJect. .GHWQIP . . sTATE Cala.....sHeer.l. OfF 2 wou' wo DH-6FX.
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GEOLOGIC LOG OF DRILL HOLE

SHEET...2... 71 . 2...

Lh

pd

reature Parsdox Valley-Polorss. 21”?. i of b prosSRY0: River Vater Quality Improvement Progrsp .. colorade. ...... A
HOLE no DE-6PX  LOCATION. = 816, J107H of viverhask. GROUND ELEV. .. ¥939.7....... DIP (ANGLE Freom HoRiz.; . .90° . .
' coomos. W.622,128,5..... E 1,035,96V.3 TOTAL
seoun 172673 piuswen. 2-23-13. . beptn or ovensuroew .. 1.0, ... .. OEPTH...192,0. . BEARING. .. .==.. . '
P R N b Ve MRl Artenian-see notes belo¥. Locceosy....0..Rorvik. . ....... LOG REVIEWED BY . JI
> P P « _l
ol P i e e - A A PR ES —— |
y ’ -1 FEET) g ok -3 1= 3! ATION AN
v Shmormer | %0F| S8 | samgle | % pgh, |33 |35 :
DRILLING CONDITIONS o { 1o |Date | and " o 3= :
(%) | FROM 1973 |%C @ 25°C j4839.7 - e
TER LEVEL DATA |mxp tesian 81.0-192.0: GYPSUM BRECCIA; entirely |
Begin of shift) 8T - 3 pulverited and fragmented, crumbly to
[Date Hole Depth 100 103 | 100 l2-6 Q'm’lo"‘ soft, clay-like material with much !
1973 Depth to Wate shaly character and scattered, moder~
1-27 29.68' Feeble (X ately hard inclusions of sandstone; !
1~-28 L0.0! 110 100 o A14] | gray to black; sever odor; no semblance
1-29 60.0' 1::*| | of core shape above depty 16L.0, and
1-30 T70.0' " 95 1t 1] | maximum core length 0.4 between 16L.0
1-31 83.0' " 100 ::"I toe larout &"}| | and 192.0; 3 notable zones as follows:
2-6  93.0' " illing Tou ¥ 2| | sott, black, uniform, fine-grained
2-7 103.0' " 100 E;t;‘r:n' plug 4 sandstone fragments in interval 107.0-
2-7 10k.0' 1% gpm |3 118.3 120 2-7 108.0{ black, shaly fine-grained sand-
at Cs collar stone thin-bedding inclined o' -30 to
2-8 120.0' Constany 50 Reddish & the core axis in interval 131.0-137#;
level at Ca eollay black silty and 50% sandstone-30% shale interbedded
2-9 1ko.0' -3.07 drilling in interval 167.0-192.0; salt content
Hole caved in. P returns increases with depth from a trace at
2-10 147° Constant |, 84l 106 i 131 {2-8 |85 x 10° 81.0 to seturated with brine at 120+
level at Ces collax [-1317 1327 T2-8165 X ;o’_—: and encrusted from 186* to 192.0;
2-12 153.7* " ; Pea no reection to HCl.
13 165.2' " 100 | gravelll
>-14 176.1' " Red,brown | & ",
2-15 185.4'  -3,0° & dlack sand |p
Hole caved in. 1 7 silty o
P-21 191.0' -3.0° %0 drilling Slotte
CASED returns
D——M‘%.“ Tiole Depth 100f 143 | 146 |2-9 !s50.5 X 10
Ei;% Depth of Cs 246 | 148 230 123.2 x 10"
- 2,0 4
1-27 40.0* Lo.o{a"{# %] | 30
1-28 60.0' 60.0({k"
1-29 70.0' 70.0(4" 0 H.8 odor
-30 83.0' 81.0(Mx e
e sl U oo
2-6 103.0'100.
2-7 120.01101"0(.: 1 :::‘Jl‘iiu Notes Continued:
2-8 140.07126.0(Nx 162 | 164 {2-12 |56 X 10’ en 0.5' pointed end; Pipe #2 from 3.55'
2-9 147.07147.0(R ack .8 above ground to depth 145.0' with 3.0’
2-11 147.0(Removed 00 silty dril of 1/16" slots from depth 141.5-14k.5 wi
Bx) Cs | ing return an 0.5' pointed end; and Pipe #3 trom
12 165.2 i;;gf:: g | 165 1171 |2-13 [56.6 X 20° 3.75' above ground to depth T“Lff'-
13 176.1 168.0(Nx l perforated each 2' withitwo 1/L"t heles.
-1k 185.4 175.0(Mx 84 | .CHARACTER OF DRILLING
x & Bx Cs drove i Chopped and rock bitted easily to 60.6',
ard all the way. 85 Black Blasted hard pack gravel at 60.6' and
8 removed upon k silty cobbles at 68'. Tight on L"Cs at T0.0.
ompletion of hole. L % ! drilling Caved at 93'%, 103't, 120's, 126'¢,
Cs | return 1L0' to 146', 14T’ to 153.T' then replac
631175 | 185 i2-14 [92.3 x 10* Cs, caved back up to 131.0'. String
1 shot 131'-141'., Caved again 131' to 155
97 | Caved 155' to 192' each time drill string
i“goigg":n“;il'd ” | was pulled out, stuck rods several times
H . ) )
2 teom 335" l::ve il o0 185 | 192 | Mo dest (B::x.'ing shot 168'-171' to open up for ;
round to depth 190.p' | :
ith 3.0' of 1/16" i DRILL SITE
Elotl from depth ; : Level sandy ground between old river
86.5-189.5' with | ; meanders, covered with small tamarisk
AL ' ] b, b and oama oo
- EXPLANATION

WB= Wash bored
WS= Wash sample

gpa* Gallons per minute

[Tjcore
795§ | 8T= 5' Split tube core barrel ids inside diameter
pei=pounds per square inch
Typeafhale . .... ... . . D = Diomond, H = Haystellite, 5 = Shot. € = Churn
CORE | Holecaled . ... . - (B Pocker, Cm o Cemated, G B e e . 3 EC=Electrochemical unite empressed in
i - . -1 . =1 . x . B x =
ECOVERY ::::::'. ireof :::: fx::.' “Ex :rn", PP R T g. - ;;/: :, ~ 218 micromhos of specific conductance.
'de dia. of casing {X- ) Ex=11116", Ax =21 4" Ba=27 8% Nx=3s12 0z
ey B 2112 " A= 120/78", Ba= 2/ Mxnl Centigrade Sheet 51 of 66 |
seaupe . Paradox Valley-Dolores River poosect CRWQIP starg €010T8d0  ciper 2 0F 2. HOLE no. DHe6PX

153

81




51317 (919 ARV

salt brine.

Bureus of Reclamation a0 ans a0t GEOLOGIC LOG OF DRILL HOLE seer. .. 1 oF 2
H
reature . PaTadex Valley-Doleres River . .. SRRSIMC RAver Mater Quulity Inprovement Progrey,,  Colersdo . . |
‘ , : .
woLE No. .DH=TEX .. ::g:;;o M :I.sa.u,%fz‘g% : ‘:‘ :fh;g;’s?:;qlouun lLEv.h935;3+::.e. note® b ancrE rRosHoNZ ). .. 90%. L. !
pecun . 27R4=Th . .. siniswep. 4=32-=T . omptH oF overeurpEn .. 10T.3 ... .. DEPTH. U69.7 .. BEARING ... T=T ..
AR LY AN TR Eo Artesian-sae notes Dalov. . Logcep sy. .. C.. Rorvik .. . LOGREVIPWEDBY. . ... . ... . ... |
» e e x !
oo ver, (e o8 MG IINAERG 1 88 | ER 1y |B |
CASING, CEMENTING, | size] S8 (FEET) sample @-e | ot |ag pan b A NN :
CAVING, AND OTHER o Py Hipess | 2~ | &8 {
DRILLING CONDITIONS |HOLE] & I yo [Date} - ¢ 25°C P e |2
(% Frem 1973 e e et e e e
¥ Depths are from [ ] 0.0-9.3: SAND; as recerded on drillers
0.7' above ground | yp ] Ng testy in oﬁ-rburdon report; recovered as fine quartzose,
level when drilled;H h light tan silty sand; highly reactive
on h-27-T§ a flood {|ws ‘ to HCl; (SP).
and Lovel vhen sur{ ] | 9.3-19.3: SAND AND GRAVEL; as recorded
veyed 10-26- 1 1o ! on drillers repert; recovered same as
yed 10-26-73 was 1
1939.37. ] intervel above. I
Hole not surveyed 1w
for deviation, if P
any, from vertical. ] 19.3-2k.3: SAND; as recorded on drillers!
DRILL EQUIPMENT 20] I =% ; report; recovered same as interval 0.0~ ,
Flfli_ngng-OO S hyd- ] Vg 9e3. i
raulic feed rotary ] | .7 | 24.3-29.3: SAND AND GRAVEL; as recorded i
drill, truck mount- b H’S ) e-21]on drillers report; recovered same as !
e J ! 0.5-} | interval 0.0-9.3, !
DRILL FLUID 20-] ; LA 29,3-39.3: POORLY GRADED GRAVEL; record-l
Overburden drilled 1 o2, %} | ed on drillers report as gravel and sand}
with slightly tur- ; e %%l | recovered as coarse, sub-rounded to sub-i
bid river wateri: 1iws I angular, brown, red and white sand part-
pumped from 100’ 1 s icles; highly reactive to HC1; (GP).
downstream, the samp 1§ .
site as for DHE-6PX h 39.3-kk.3: SAND; as recorded on drillers;
On 3-8-T3 began 40 i report; recovered as fine, light tan i
drilling rock sec- | ] i sand; {4P).
tion with thick 3 |ws 4Y4,3-59,3: SAND AND GRAVEL; as recorded
amounts of Loless 4 i on drillers report; recovered as fine,
compound mixed in b light ten sand in interval L44.3-49.3 and
seturated formationf .- as T0% fine sand and 30% medium, gray
]

Salinity %u
Bottled by drillers

!

el |

at site, taken at !
Cs collar during ]

drilling. Samples “_* ]

not retaimed after
testing.

DRILL FLUID LOSSES |wp | ¥® i
Interval  Fiudd |
0.0-2.3 OF l

24.3-49.3 608 4"
49.3-244.8 Wastage | ¥B ]
eqiel gains. 1 w8
24k, 8-247.3 Artesiap l
! 1

: gm
|2h'r.3-278.8 Wastage| 80 i
. equal gains, '
278.8-286.8 Artesish '

2 gpa ;
286.8-318.3 Wastage] '
equal gains.
318.3-328.0 Artuiqf: 90 g

1 gpm
328.0-339.8 Artesial

&

1l gpm
339.8-L69.T Wastage

sand; highly reactive to HCl.

59.3-64.3: GRAVEL; recorded on drillers
report as river gravel; recovered as 70%
fine and 30% medium, gray sand; (GP).

64.3-82.3: GRAVEL AKD COBBLES; as re- @
corded on drillers report, alac describ-!
ed as hard packed in interval 64.3-72.3;
recovered as medium to coarse, angular,
gray sand with an 0.3' core of generally
gruh granitic roek in interval 69,0~
9.3.

i

£ S v,

82.3~89.3: SAND; a» vessrded on drillers;
report; recovered as light gray to bu,ft;;
fine sand; highly reactive to HCl; (SP).;

89.3-99.3: SAND AND GRAVEL; recorded on |
drillers report as sand; recovered as
sub-rounded to sub-angular, %" maximum
size very fine gravel with coarse and
medium sand mixed in; gray; highly re-
active to HC1,

progressively -

o e i e e

EXPLANACT
! WB = Wash bored -
i icoRE WS = Wash sample
i LOss gpm » gallons per minute
H Type of hole ..D ~ Diomond, H = Hoysreilice, 5 « Shor, C = Chorn
o Hele sealed ... ... . . P xPacker, Cm = Cementad, Cs = Batrom of cas.rg
ABCSRE | hpprox. aize of hale (X-series) | (Ee= 1127, Ax= 128" Bx=z3 8 et
SECOVE Approx. sirs of cose 1X.xei-es}. . Ex = 28", Ax = LLB B ] /87 Nk o 21BC
Ohtarda dia. of casing (X-serres). Ex = 113167, An =214 By =279 ax =112
Tde dic. of cosing (Xonaries.  £v 1027 0 Aw 129 32", Bac 238 Awa?
FEaTURE TParadox Valley-Dolores River . PROJECT . .CRWQIP . . ave Colp.

154
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=28 Notes Cont'd: exceeded gains as the pull of

each core became deeper; at
bottom of hole still 0%,
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Sheet 52 of 66

cweps L v 5.0 «ovs o DH-TPX




TN 0nu; Ray.

Buw w1 W < lamation GPO SRe- 401 GEOLOG'C Lm OF DR'LL HOLE SHECT. 2 we . §
FeaTure Paradax Valley-Delorss River....... Colgradg fiver Water Quality Improvement Program .., .. = Colorado {
D LocATion Near, C‘R-sﬁ 21'W of riverpank L9394 Pee Noted k oo ‘
noue no. DH-TEX coomos. . 621.789.22 . 5. 3,035,967, 58R0UND ELEV. 4938.4 77 U DIP cANGLE Fnov HORI- . 90 ‘
secun . 2-24=Th  piaswep. . %=22-T4 ogeri oF oversuroew . 20T.3... ... oerTr. 469,7 BiadING . ToT : 1
1
B R R bAYe WeASUREo Artesian-see notes balov. . Loccepay....f. Rorvik. .. . LOG RFVIEFD &Y. !
o 4
LTSO8 YAVER, L o |2 ;
AL . i ° To [nZ . CIFICA - s .
X Sebe L R 353 AL Ll :
DRILLING CONDITIONS and - ;
. T0 Date EC # 25'C = i
e | Erem 1973 . e e e e
WATER LEVEL DATA At befin of|drilling | 199.3-10k4.3: SAND, GRAVEL AND COBBLES; i
Begin of & IJI- bottpm of pasing, recorded on drillers report as hard i
Date Hole Depth Cs rpd-browm, oily,silty. packed gravel vith cobblee at 99.3 and
1973 Depth to water 107.3/107.3; 3-8 !102x10 102.3; recovered same as interval 89.3-
2-25 24,3 +0.0 - 99.3 with an 0.1' and 0.3' core of fine-:
2-26 49.3 +0.0 | grained igneous type rock at interval :
2-27 62.3 +0.0 . 102.3-102.6 and sub-rounded, hard, grani-
2-28 T2.3 +0.0 | tie gravel in interval 102.6-104.3; all
w1l 89.3 +0.0 | materials stained gray. i
3-6 99.3 +0.0 | 10L.3-107.3: SAND, GRAVEL AND CLAY;
31 103'3 +0.0 ! recorded on drillers report as hard-
g:gr\ ig;{g :gg : packed gravel; recovered as coarae to i
v * 6 * ; | medium, dark gray sand, sub-rounded,
3'11 igg :0‘0 i dark gray, fine gravel and sandy, black,
g:lg 186:?3 +gg | X fat clay; highly reactive te HCL. :
3-14 207.7 +0.0 - Gray,silty| 107.3-158.3: GYPSUM BRECCIA; about 90%
3-2i 227.9 +0.0 ‘ drilling black, compact, clay-like material;
(+0.0 indicates an ! ' returns sticky when wet, povdery when dry; with !
artesiar head of 131. 311311.3] 3-10 |87x10° 10% generslly soft, gray sandstone frag-’
6.0' above river T 1 ment inclusions throughoqt. £.0' maximum:
level, to top, but i H length core segments between mechanical i
not flowing out of, : | { breaks; intervel 112.3-156.3 has many ;
casing collar) i : | punky zones and shaly and sandstone I
3-22 244.8 3 gpm i ! angular fragments 0.1'-0.3' léng; en- g
3-23 259.7 +0.0 . ! | ] tirely ssturated with NaCl salt; heavily:
3-24 278.8 2 gm ! : ' 3 encrusted with white salt when dry;
3-25 291.3 +0.0 : ] | b strong reaction to HC1l to depth 127.3,
3-26 300.3 +0.0 : . | o ! little to no reaction below. :
3-27 313.8 +0.0 i i : ?1soj H
3-27 318.3 1 gm : . : .
3-28 328.0 1% gm !
3-29 339.8 +0.0 f . X
t:ﬁ ;h;; 2(3) | | 158.3-166.3: SANDSTONE; fine—grained; :
‘h-S 361'7 l.B k ! massive; gray; only partings are :
v 371‘14 h'a i i mechanical breaks; saturated with NaCl  °*
!h-T 3129 L salt; little te no reaction to HCl.
ih-8 1367.3 bL.6 166.3-209.3: SANDSTONE-SHALE ERECCIA; !
'h—9 401.5 b.0 : irregular zones of soft and crumbly to '
4-10 k20.7 4.6 ' Gray,silty ‘moderately hard sandstone inclusions, .
Lhall 435.1 3.6 | idrilling iuh&le and sandy shattered material; H
4-12 452.3 3.8 6 i ireturn lentirely air slaked and shrinkage !
171.6(174.3(3=-12 |98. 5:_10 cracked when dry; saturated with NaCl; ;
% " H i T thin white salt crust when dry; gray;
=3 i 1little to no reaction to HCL.
1973 DeEth of Cs | l
2-2 2k.3  2L.3 i ! o] !
2-25 bLe.3  29.3 ; ; 15" :
2-26 6h.3  59.3 ! :
2-27 72.3 72.3 ; ( : ‘
2-28 89,3 89.3 : E — ;
(used u).ll of L" : | rlug | ;
casing s !
3-1 99.3  99.3 . , ‘ e : :
!3-6 103.3 103.3 : : A )
3-7 107.3 107.3 | o !
3-8 107.3 Pulled ; e
NxCs out, install | i 1/
NxWL_to 76. . : ; 4738, 4 [HKD60] 775 ! .

. WB=Wash bored
\CORE

Cofe l WS=Wash sampie
! ST=5' Split tube core barrel
, Tvpe of hole .D = Dumand,
CORE | Hole sealed P = Packer, {m = Camcnred,
- ! Approx. size of holo (X series) . - Fx =1.1°2, a
RECOVERY Apprew site ol core (X-serresi.  Ex - 7 B'
( Outsidn dia. of casing (X-senes) Er = 142 18
:nside din. of casing (£-sanest.  E.o= 11 R

EXPLANATION

gpme gallons per minute
EC= Electrochemical unite expressed in micromhos of specific conductande
‘C=Centigrade

H = Haystellite, $ « Shor. & = Chur
s = Botrom of casing
'
N

DMk R
N, s 177

FEATURE P".'d.“ Valley-Dolores River

s et

v

i
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P o R N G 8- a0t GEOLOGIC LOG OF DRILL HOLE SHEEY . 3 .. uwr 5

. FEATURE Paradox YallsyrDolores.River.... ... .. °Jl" ﬁ&” h" H“" Qul.lityllprwmtnt ‘l_’x_-gsrun STATE. ... Celeorada o]

Approx. size of hola (X- veries)  Ex = 1-1 “T', ba = 1.7

1
HOLE NO. DE~TPX . ::::;":’;;i?:eglgé 1 : :to;';‘:” mounp eLevs938.4 . ®®® 2OU% o avors Frow oz . 90°
BEGUN .. 2-2U-Th. . PINISHED. . hr22rTh. . . DEPTH OF ov:uunln .107.3. ... . ;EPTN 469.T. .. BEARING. . . cvmvmv . .. i
{
DEEP'\';ELARDHEE";'E?E!:J&E&» Artssisn-pee notes. belev. Loccepay....C..Rorvik..... ... LOG REVIEWED BY. .. ...... .. . ;
% | sALINTTY OF DRILL FLUID x H
Lu'i‘s’lfi.%‘ ::;EES T::o x> OEPTH Kind of :5_:’ CL&SSIFN ¢
casinG. CEMENTING, | sizE 3§ (FEET) sample 25 A :
DRILLING CONDITIONS  foLe| = 1o |Date | amd > i
. Frem 1973 [EC @ 25°C “ I, i
CASED- INTERVAL KxD i
Continued - 8T 1
pulled NxWL out and !
reinstalled NxCs to 1
depth 107.3. Last 209.3-343.3: SANDSTONE ERECCIA; :
6.0' drove very 210 generally fipe, sapdy textured material i
hard. Artesisn compact to punky; :uk to ;ort with a
fev moderately hard zones in upper por- '
Vw head after tion of interval; mostly fragmented !
g;i.ti: ng:: :i::k 5 d:Y;l;f with a few core segments to 1.0' long |
lug top installed e in interval 259.3-313.8{ fragments i
P ug llp n e activity, mostly broken et 30 and €0 to core ¢
;: eo‘”.::\tr;‘;m ;ri-zs ltntic'lev axis in interval 209.3-259.3, many i
1n£l srount 1".5 N ':”5-0 angular fragments at 30 and 60 with !
depth 390.3 with Cs ;w:; ‘fg“u :‘n{ zll:{lf;;gn;n;;3l; Bgndt; :::e ui*'
. . n inter - e
3.0' of 1/16" slots 107.3)227.9/3-19 [101x10° ot fragments and more distinct small core |
from depth 386.8 E° 2 segments in interval 313.8-343.3; ;
389.8 with an 0'5" entirely saturated with NaCl salt; meny ¢
tapered end ani 1 dark colored salt crystals formed in
14 couplings centery Gray silty the rock material in intervel 313.8- !
ed gt depths 28.8, drilling 343,3; trace of salt cryst when dry in !
g;g 51913‘-21:1_;;! 2373230 4] 321 rctu.rng interval 209.3-259.3, epotty to even
bt . ;2 pa . 2 . = vhite salt crust 259.3-313.8, and ;
pe em orig- heavily crusted with salt crystals ;
t:‘é:::“g#ll;':th 313.8-343.3; dark gray; little to no .
3.0' of 1/16" slots reaction Yo HC1. :
. from depth 267.8 to }
270.8 with an 0.5" {
tapered end ana 1" |230 i i
id couplings at I :
depths 71.3 and 98.%; : :
4-21-73 Pipe #3 i
from original greund :
level to depth 121.] ! ’
perforated each 2' {260 !
with two %"t holes | ' t
and & 1" 14 coup- ! i 1
ling at depth 19.3. I |
On 9-12-73 edded : | *
1" id couplings and ) i | ]
L.08' of 1" 18 |2 ! ‘ | !
sections to the ! ‘ i
pipes (3.08' above i :
new ground level) ! ! l
before being surs< i ( !
eyed. t l
2 30 ! ;
EARACTER OF | j
[pRIzLIzG o f
0.0 - 60t chopped : ]
easy. 602-70¢ hard i ; ! i
chopping through | i ‘Gray silty :
tight gravel. TO2-|s 49 I | fdrillins '
107.3 chopped slowl, i | ‘returns Grout )
(except NxD on cob- 291.31294.3/3-25 '105x10° plug i
ble at 69.0-69.3). 1 T !
Cobbles blasted at ‘ : : | ’
t v
99.3 and 102.3. P ! ! 4638.4 o i - ,
e 4 e v e it
1 | EXPLANATION 3
‘o ! WleWire line method id=inside diameter :
3? [FORE STe5' Split tube core barrel  ECsElectrochemical units expressed in micromhos of specific conductance, !
pai= pounds per square inch ‘CaCentigrade
Type of hoie . ... .. . .. D = Diomand, N = Hoysteilite, $ w Sher £ = Ch.rn
CORF ifdu «sooled . ..... ... 1P = Pocker, Cm = Cemented, Cs = Bottom of ce ,' ng . ’

RECCYERY | 4 opron. size of cara (X-series) . Ev =78 ATZIrmL Bas ] '
Olitside dio. of casing (X-series). Ex = 112467, Av =2.] Be 1 !
inside dia. of casing (X-series) . £« = 11,27 Av = )l "9/32 B o L She_et .é.éOE_ 6_6 :'2

Fearune  Paradox Valley-Dolores River . proiecy. CRWQIP. . . sTATE.Colo. . HEFT 3 Ir.5. HOLE DHE-TPX
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T OHAYT (a0 Ry
Hareaa of Kaclamution

AP BB - 401

EOLOGIC L

1)

LocaTion. NeaT C%,816, 21 'W of riverbank

WOLE NO . PR=TEX. . o . 621,789,22. . £.3.035.961,
BEGUN . 2-2b=Th. .. FiismED. 4=22-Th. .. . OEPTH OF OVERBURDEN ..10T.3,.....

DEPTH ARD ELEV. OF WATER
LEVEL AND DATE MEASURED

FEATURE Paradox u.ll.’ Dolores River .

OF DRILL HOLE

SHEEY. 4 . ©F §

ty Improvement Program

. STATE. . Ooloredo -

: .
SROUND ELEV. 4938.4 B8 motet o canGr rrom HORIZs . 90°
TOTAL
DEPTH.YU69.T.... BEARING. ... .. e

...... .
> ‘T = o
NOTES ON WATER  |rvee wi wm - :55 cuw lu Eg
LOSSES AND LEVELS, ) aND| %2 DEPTH Kiné of dre | 8o | Zo |2 CLASSIFICATIUN AND
CASING, CEMENTING. | size[ 88 (FEET) saxple e = | %e |ub PHYSICAL CONDITION -
P AVING, AND OTHER OF w a faw -
BRILLING CONDITIONS [HOLE] = [ 7o |Date | aad Pipey o |+
(%) {Frem 1973 2C & 25°C v
= - sars manaren v m A
CHARACTER OF
DRILLING- Cont'd :;D 100| Test samples logt in
—_—— fi[ood af site
107.3-469.7 hole
tended to collapse 98
and squeeze in
upper zones but 3w
lessened with depth 100
Had a constant pro-
blem with clayey 100
core compressing
and ocozing between
the split tube lineg3 96
and blocking agains
the outer barrel,
resulting in many 9L
extra shert runs. ’
DRILL SITE 3 100
Fairley level edge
of river bank den-
sely covered with 95
burned stalks and
green mature tame- 35
risk brush, snev |3 ‘
covered at time of 75 4 | |3u3.3-400.5: ¢ CIA SALT;
drilling. sTh? b [G lvaricgated zones of marbled, banded and
river was 6.0° be- 100 12377 lepotty textures; mieacecus throughout;
low top of bank at 17~ 7] loderately hard to compaet; mostly in
begin of drilling 100 3301 ?"\ﬁ |pechanically broken core lengths,
and ra:e to Ly'-2' |3 &* imum 2.5' long, with few fragment
Eelgv h:hban:‘;: J /-’ zones; light to dark gray; entirely
=18°13 011 afe 100 377 [paturated with NaCl salt; interval
;‘;.dy un ; te; 14 * 345.5-346.8 is netural petroleum impre-
oie “; conp.evec. <) ated and has free NaCl salt and
Er li ; t; :“1. o8 90 350 . sum crystals; interval 371.h4-372.9
lm;t Ban " u; .l b Pﬂ s a reddish clayey stain and free salt
. ei Ll T: ! Jll') crystals; the oil was evident on the
drilling. The 72 | 15| |eore at the time of drilling as only 2
lgprom throug = ) r\ small dots but #¥ithin a week had oozed
:.::;::fn:ot::' ! 4* 7 «} fout of many small vugs and cracks and
soft for L-wheel 3 , g}a jcovered the entire core segment.
drive trucks and a ' e
snow cat wvas tried i 3
and then an ATV 31 ! /}1\-}
Coot was used. )
| 7}
3 80- 100 ! %6‘:
| le:
wo| | &
| A
3 50 J100 ! ! : Vl‘ t
| <
100 ? W
‘ ;
NxD ' ({%s
8T 100 1 f >
EXPLANATION
CORE ST = 5' Split tube core barrel
LOSS
e . . .D x Diomond, H = tire, § = 3hot. € = Chuen
CORE ;Z e ::nllf-:I . e E = ‘D)rc’:::“’c: A ’C‘;;:e’l;:/.;’.'(:x =B;¢:_?:;Syé”cn=’\:9‘ o
RECOVERY | Aopre o e o tore (X serest | En . 778" L oar= .:‘/a;:, B %;-;i:“f e 218
g.‘:’i:'a.f.“;.fi;:.:':?fx{:fs::)‘.'IE: SRR A I o e + . ___Sheet 55 of 66 |N
Feature . Paradox Valley-Dolores River prosect . CRWQIP vra1e Colo., csmeer B 5 .cirwe  DH-TEX
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7.1437 6-69) Ray,
Bireay of Reclamation GRO %4 - 421

GEOLOGIC LOG OF DRILL HOLE sweet 5. o S

Colorade !Tlivor Water Quality Improvement Program

reature Pareadox Valley-Dolpres. Bh’n‘.ﬁ ......... PROJECT. o v v v vvvnn omnnmaennennn e s sTaTe . .Colorado
- LocATION. Rear. £i,816,. 21'V. of . riverbank see note® . y °
HoL € noNE=TEX " coomps. N. 621,789.22... E.1,035,967,9FROUND ELEY. "”26:',“ U DI AL KROM ey 90T 1
BEGUN .. 2-2U=Tk . FinisHED. b-RR2=Th. .. DEPTH OF OvERBURDEN . 10T.3.. .. .. DEPTH..469.T... Beamng. ...==
DEPTH AND ELEY. OF WA .
LEVEL AND ku: HFEAS\IIl!gD. Artssian-see notss. bslow. LocGeo sy...C. Rervik .. ... ... LOG REVIEWED BY. . ;
% FT « i
omgen,  fed o8 (ot £ |y |5 |
. | AND Kind ef B | 2o lus 4 .
casinG. CEMENTING, [size| 38 (FEFT) at a3 jwn CLASSIEICATION ANL
CAVING, Smb oTnen  |or | ©8 — Date | SWPle Fai P FRYSICAL CONDITION
DRILLING CONPITIONS foLel & From!| T0 197; and o |3F
{%) ronm o . v
1 Ec 8 25°C 4005

——

flood| at sife.

1*” l!hnlu lost in
|

L00.5~469.7: GYPSUM BRECCIA, SALT AND
OIL; 95% crystalline gypsum and NeCl
salt in marbled white, gray and black
colored textures; very small fresh pyritd
erystals are common throughout; core
mostly broken mechanically, driller
commented that bottom 20' of hole had no,
Jointing, maximun core length in box
2.5' with 50§ of interval above LL5,T
less than 0.5' core lengths and a few
scattered zones of crumbly black decom-
posed gypsifercus materisle; at 412.5-
412,.7 18 an 0.2' seam of clear crystal- '
line gypsum; at 46B.3-L69.T7 is.a 1.4’
sone of soft, whitish, compact material;,
some white salt crust on core when dry;
most of core stained with natural pet- ‘!
roleum oil and more abundantly exhibited‘
the same coring effect as described above
for interval 345.5-3k6.8, and excluding ,
the surface stains, the most prominent 1
intervals impregnated with oll are as
follows: 401.8-L02.8, k12.7-413.6, z
419.4-420.5, 421.3-%21.9, 425.2-425.5, |
43k, 1-434.9, 4h2.8-4L3.3, MLF.T-4L5.5,
451.3-451.9, 452,3-454.0, 459.4-u60.8
then evehly-spaced pattern of smaller
spots between 460.8 and 466.7.

+

YT &)
—,
x g

oo
%o ®ee

%
_ [

: PR KA
: o lant
: hu68.7 1 9697 | - o)

o mne bk

R,

LOSS
Type of hole .
CNR Hole secled

kr*:{v'trfiv Approx. size of hola gmm}.sz .
Approx. size of core (X-seiies] .

1 Outside dia. of cosing {X.aeres}.

H toside din of ccsrng [K-series)

[Tlcore ST = 5' Split tube core barrel

o - Diomord. H + Haystellite, § « Shot, € = Chura

L T |

EXPLANATION

L)

FEATORE

Paredox Valley-Dolores River

1, €= = Cemented, Cs = Bottem of zasing:
Av= 1.7 87, Bx =238, W =21"
A b8 Bx= 1-5/87 Nx L 213 |
Coacs LA Bas 2780 Nen 3 U :
Ay = 1267327, Bx =238 Hxal Sheet 56 of 66 JB
.. prasger . CRWQIP 5721 Cele v 2 ne 5 DH-TPX




Vit ot e ton ar0 ana- a0 Ic F DRILL HOLE seev.. 1 . or 1

Feorupg TOT840x Valley - Dolores River ~ ~ PROMCT. .1 b ¥ Improvement Program .e  Colorado '
+
HoLE o DH-YPX . :x;’mﬂnﬁ.gg&?? “: 1'032 ;:mnouuo mLEV. hggg‘z ....... DIP (ANGLE From horts .. 90° ;
REGuN .. 423573 ppuswep. 5-6~73%. . DEPTH OF OVERSURDEN .Unknewn. . . .. DEPTH...B5.0. . BEARING, . . ™. .
H
A N b S Ve SN SUnFo. Artesian-see. notes . belav. LOGGED BY....C..Rervik..... ... LOG REVIEWED BY. .. 1[
> o~ T o
e, e of PRI 8 | BB |1 |3 :
(135S . » So (FEET) o i ok To |az CLASSIFICATION 2100 :
‘c,i.;a‘:«é‘cjaega‘% sbz'z o8 - | sample “7S KxCa 53 o PHYSICAL COMDITION .
DiILLIMG CONDITIONS [HOLE] & ’ 10 Date and Pipe © 5" :
e % |rrom 1973 |EC @ 25°C |4939.5[1%71. - L
Depths are from x 1 {7 1710.0-10.0: SAND; tan; apg recorded on J
iground level, the |wp ; drillers report; sample lost in flood
easuring point ] ] of site on 4-27-73
used by the drillerd. 4 [WB = ]
Hole not surveyed ] Cs |Ssmple ]
:°’ dgi;ti::f’.iiil 10 0110 '1‘231' Lost {4929.511 o] 10.0-60.0; SAND AND GRAVEL; gray; as
i ' : i 1" recorded on drillers report; sample
FRILL EQUIPMENT ] |Fin¢ . ' lost
ailing 1500, bya~ | ks ari1 andy 1
raulic feed rotary 4
drill,truck mounted| ] Co turns :

d an] 10 20 h-23 0. hxlO ﬁﬂ-j . {
IDRILL FLU - 1 - :
Pumped isto sump 4 ; |
from river 250' up- 1bs Fine sandy :
strean, the same 11 drill re- !
site as for DH-6PX h | Cs turns i
and -TPX. River ] 20 130 Ju-24 | 0.2020° ;
water was very tur- 4 i
bid and was mixed ] !
jwith thick amounts 3 bs Fine sandy :
of Loloss compound 1 darill re- .
in the sump. The 1 Cs turns t
mixture gained in 30 Lo -2k | 0.2x10 ;
salinity as drill- 9 }
ing returns recir- ]
jculated through the b *’S i Fine sandy
sump . ' drill re-

Salinity Samples ] | Cs turns
Bottled by drillers| ,,1 4% 50 [4-25 | 0.3x10
lat site, taken at -
Cs collar during ]
drilling. Samples 1 ks Fine sandy
not retained after F drill re-
jtesting. ] Cs furns |
IDRILL FLUID LOSSES 60 20 €£ 4-23 0.1x10 4679.5 60.0~75.0: SAND,SRAVEL AND COBBLES ;
P ] ] ed siity u‘tuim e |
AND GAINS (Opm) 60 | 63 I4-25 | 0.5%10° gray; as recorded on drillers report;
Interval Lg% b ™ Dark brown sample lost.
0.0~20.0 [} ] silty dri
y dril)
|20.0-60.0 Wastage 1 Cs returns |
equal gains. ] .
At 60.0 3/4 g 70 i ni.filfm
60.0-85.0 Artesian 1k oo 151 re ! |
effect diminishing. ] i t ' !
i 70175 =25 E&loilt a6y .5 75.0-85.0: SANL AND GRAVEL; grey; as |
WATER LEVEL DATA ) | ﬁ?ﬂ e recorded on drillers report; sample lost
(Begin of sbift) ps ' Cs errrn. 3
Date Hole Depthi| o1 75 | 80 W26 ["HTBR10
Danh to wat f Cs
-2 2000 o0 [ 80 85 [i-26 | Mo test [uBsk.5 ]
L-25 40.0 0.0 { ¥B] . i\
4-26 75.0 0.0 Notes Continued-
CASED IXTERVAL NxCs left in place 68.4' below ground and 1.6' stick up; to serve as water level pipe.
f‘" g‘.’l:h 2;";: CHARACTER OF DRILLING - Chpped easy to depth 60.0. Used 2 sticks of dynamite at 63.0 to blast
&% -5-6?0—- 200 cobble. No problems indicated below depth 63.0
L4-24 L0.0 0.0 DRILL SITE - Shallow, meander scarred, fairly level, sandy surface thickly covered with burned
L-25 T5.0 75.0 stalks and green tamarisk brush. The ATV Coot was used with increasing difficulty to reach the
L4-26 85.0 85.0 site. On 4-27-73 the river rose to about %' over its bank and flooded the site; burying the i
PP~—B SO ——TOT O TpEre-TRRing; TOUIS;PUNDE, mmmmmmnm—-—l
until 8-22-T3 vhen the rig was SXPLANATION ,anoved with no further drilling. '
f?,';s‘ WB=Wash bored EC=Electrochemical units expressed in micromhos of specific conductance, :
WS=Wash sample ‘C=Centigrade q
Type of holn . R . . D » Diamnnd, H = Haystellite, § = Shot, C = Churn '
i CORE Hole seoled . . [ Fa:x:r Cm = Cnmet:'wd“C; = Botrem of cusing
LE Oy E Approx. 11ra of hale (X seres) . Ex =11 , Ax = 1.7 8", Bxre23/8. N‘=3 t
v ELOVERY Approx. size of core (K-seriws) . Tx = ‘) 8" e :n = ;{: gl = ;;I:. :- - ; } ?2? :
{ St ol ey ovaners (B T3 U2 A 2129'33", By 2738 Nea ) Sheet 57 of 66 ;%
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KRS RUAT)

sweeT . 1 ok 2

T e GEOLOGIC LOG OF DRILL HOLE .
-
FEATuaf..BF@iP?‘.EY?W‘.—';‘Fi?‘L‘.’QE@ ............. pimscv...c.gl.qr.édra.lmqr. Basin Salinity Controlsyaye. . ..Colorado |
_ LOCATION. .90utheastern veservoir ., . roject . o
HOLE No.. DH-LIRA. (o caos. w.. 526,800, ... . 1,098,7pp, GROUND ELEV. ..6323% ... ... o awcer Frownorizy 90T
pecun .. 7=B=75 _ riuisHeo. .. 7<17775 . pEpTH OF oversuroen .. 12:0° . .. oErTH.200.0"  BEARING,..... ... I
DEPTH AND ELLEV OF WATER
T b Ve e N aTe . See Notes . .. ... ... LOGGED BY. .R.L+ .Crutchfield . .. Loc revewepay... . Co Rorvik o
—r—
z PERCOLATION TESTS « o | T « | Drilled by USBR crew
NOTES ON WATER Tyee wih - Szb | FG 1o |20 Y
LOSSES AND LEVELS, AND] > DEPTH H] = wow wy |3 "z
CASING, CEMENTING, SIZE 88 (FEET) 2 1] friad alk n_g we CLASSIFICATHIN ANO
CAVING, AND OTHER oF | Vi Loss | 3 |z <S5 |an PHYSICAL CO“DITION
DRILLING CONDITIONS JHOLE| & | erow | ; 3 % E .
Bl
(%) | o Cu} G ey | pS) fwm) |oooet | oo > L N ol
Depths are from x 1| pg| 0-00p0.5Cs Ng Test 6122+ | 2.7 1474 [0.0-2.7: "SANDY CLAY; medium plasticity,
ground level. Holel,. ] "’f__ about 20% Fine sand, medium dry strergth
not surveyed for *D =4 | and toughness, red-brown to brown, mod- !}
deviation, if any, F 77 — —] { erately reactive to HGl; (CL). t
from vertical. — = . }
10 90 —11]2.7-12.0: WEATHERED SHALE; thick i
DRILL EQUIPMENT 6313 [12.0 == | bedded, moderately poor fissility, !
Sullivan 22 hy- = == | crumbly throughout, slight air slake, i
draulic feed rotary 56 o soft, brittle, medium compaction, ;
drill. 1—- gray-brown to gray, decomposed to '
== | nearly clay in places, no reaction to !
[DRTLLING FLUID 2 20-::: HC1.
Clear water.
86 i ~——=7112.0-200.0: SHALE; thick bedded with
DRILI. FLUID LOSSES i — bedding plane perpendicular to core
No fluid loss ; 1=—_1 | axis, good to moderate fissility,
throughout drilling : h ot strong air slaking from 43,9' to 44.2°
0 i and 60.7' to 62.7', well compacted,
WATER LEVEL DATA 1-_"71 | moderately soft to hard, gray to black,
(Bepin of Shift) SO'SCS! 45.0 Nq Test ==} | no reaction to HCL to 98.5' but moderate
Date Hole Depth to 62 ! j——] ] to strong reaction from 98.5' to 200",
1975 Depth _Water ; T occasionally slightly sandy, 112.1".to
799 4s5.0  17.0 ! ===} | 112.5" is light gray mudstone layer
7-10 64.0 17.0 . ! . {==-1 | which does not react to HCl. Chalky
7-11  83.0 17.0 i 401——7"1 | white zone occurs at 188.8' to 189.3'.
7-12 100.0  16.7 100 ; ]
7-13 116.8 16.0 : j 12,0-75.0 is somewhat weathered and
7-14 137.6 17.0 45.0P 54.4] 0.10] 55 5 j::: moderately soft in zones, segments
7-15 159.6 19.0 97 . I———1 | range from crumbled fragments to 0.9'
7-16 178.0 19.6 mj:—— and average about 0.1".
7-17 191.9  20.6 100 i 14— — :
i j ity 75.0-150.0 is segmented from0.3' to
CASED INTERVAL ! "1 10.5" and averapes about 0.4'.
10.0°-30.5" Cs 54.4P| 64.0! 0,00} 65 5 1=
removed upon com- 89 +——1{150.0 to 200.0 is segmented from 0.3’
X ! == 1.5' and ave bout 0.5'.
pletion of hole. &0 ! | i == to n avex‘-ages abou '
BACKFILL OF HOLE 100 | ! l . ———] | A fracture 45° to core axis occurs from '
Upon completion the Ga.00 75.0 0.00] 75 15 | Jeo | 16967 to 163.8% {
hole was washedwithj 9 ‘ | i i ' —— - )
clear water and a 5 . i [ 1= ) Vertical fractures -occur from 122.2' to
cement mix was 70 JH100 ‘ : | ‘ . 123.0', from 125.2' ta 125.9', from
pumped into the hole : ' i ; - 126.8' to 130.3", from 133.1" to 134,1'.
i 1 H R :
before final fill of 64 ) } ! ; : :
soil. ; T T
. 75.0P; 86.0¢ 0.00: 85 | i iyt
i 100 ‘_ i i 3 f ==
bHARACTER OF DRILLING] i 1 : [ —
{Easy drilling 20 . i i | [ 80 —
tthrough entire hole, 87 ! i ' ; ! )
no problems. i i i i { ) —
IDRILL SITE 100{F5.0P ;34,81 0,000 95 | 5 3 b :
On gently sloping, | : ' | == )
sagebrush terrain. %0 i I ! 90‘1-:——:
i 91 : ' ' jk—::
; ' G I by
- U%. 8P 104,71 0.00] 100 | 5 1=
100 t | ; | === ‘
- 1NxD A l } 62255 100.0te=2 1 R
. DS = Drive Sample EXPLANATION
|
ITCORE |
(W33 '
t
Type of nole . G = Diamond, H = Hoystellite, 3 = Shot, € = Churn \
CORE :« » senled here X . s =Bﬁoﬂr2m\3/oé‘::01:‘ng " g
- N rox. §iv hote (X.se1ins) . = 2- , N» =
RECCVERY Sﬁ'.?,i‘. 5.,f e Xoren) z: A -1 !
utside din of cos -s8n = 2.7/8", Nx =31°2 ;
l__ Inside div mﬂc:f-‘n;?)t(.xs:f..f;“ B 2387 Nua3” Sheet 58 of 66 |
- —n e e s il 2 g
ruprupg Radium Evaporation Pond CRBSCP «zaTE .. Coleorado. smepr. L.oe 2 .u i = DH-13RA
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-

"t

VS —

Fraroms of Rae lamation ceo ava-aon GEOLOGIC LOG OF DRILL HOLE sHEET 2. oR 2,
FeaTURE . Radipm Evaporation.Pond. ... ... ... srosEcT.GoloTade River Basin Salinity Control . srave, ... Colorado
LOCATION. .90utheastern regerveir, . Project . o
- . . . z vazy .. 90
HOLE NO. . PH-13RA coomos. w. 526,800, ... e . 1.098,700 onouLn ELEV. 632:;_*“‘.-, <+ DIP (ANGLE FROMHOLNZY ..
BEGUN .. 7=8=75. . FmuisHED. . 7=17=75 ... oEPTH OF ovERBURDEN .. ..12.0" . .. DgpTH...200.0".. BEARING . .. ——
AN V. OF W )
OBV R NRD BAYE WEASURED. . ... See Notes....... .... LOGGEDBY...... R.L. Grutchfleld Lo reviewepsy. .. . G- Rorvik
x PERCOLATION TESTS <P e z Drilled by USBR crew
0’;‘3}5‘,.% :é\tgts WA B OEPTH H v 533 :3 g =2 ' ‘ l
L . | anp H] w Fe |wZ
oo (FEET) E -3 ™ ak 14 CCLASSIFICAYTION Awi>
cASING. CEMENTING. | SiZE} 5O Loss 2 5&' wre 53 ‘é‘.z PHYSICAL CONDITION
DRIL.LING CONDITIONS  [HOL o | rrom = |4 s 13-
.o | TO s <
of Cm} .. | PE0) W) | ooget |100 o X
NxD —=—] | 12.0-200.0: SHALE; thick bedded with
1= bedding plane perpendicular to core axis,
J—~— | good to moderate fissility, strong air
104.791116.81 0.00| 115 | 5 T-— | staking from 43.9' to 44.2' and 60.7' to
+——{ | 62.7', well compacted, moderately soft
i 04— =~—4 | to hard, gray to black, no reaction to
J—=] | HC1 to 98.5' but moderate to .strong
4——=~ | reaction from 98.5' to 200', occasionall
slightly sandy, 112.1' to 112.5' is ligh
—~——] | gray mudstone layer which daes not
LIS, 0.0 1515 T==-1 | react to HCIL. Chalky white zone occurs
120 | 1203~== | at 188.8"' to 189,3'.
§
|— — .
== 12.0-75.0 is somewhat weathered and
}om =4 | moderately soft in zones, segments
: _-]::: range from crumbled fragments to 0,9'
- - + and average about 0.1',
, 28.1P[137.6( 0.00( 135 | 5 130 : )
: i -~
| ; -] | 75.0+150.0 is segmented from 0.3' to
H j'—-—' 0.5' and averages about 0.4'.
' [~
| ——
! ! ! F=— | 150.0-200,0 is segmented from 0.3' to
* - — t A B .
, 137.69]145.6] 0.00; 140 | 5 R 1.5" and averages-about 0.5°. '
] . —— -
| t -2 | A fracture 45° to core axis cccurs from!
| i | [ 1 163.6" o 163.8".
: ; ! | : :
T45.6P(152.0{ 0,001 150 | 5 ‘ J=-21 | vertical fractures occur from 122.2% to
‘ | | ; t==—11123.0", from 125.2" to 125.9', from i
) | : ' ' isel==d | 126.8" o 130.3', from 133.1" to 134.1'.0
i i i :
152.07159.60.00[ 150 |75 ' S—
A R £
! . = e
| ==
160 150.6P169.0; 0.00| 160 | 5 teo1— |
! : 1 =
: i : -z
: i ! | ==
i i
: : ; | }::.-.
170 169.0P1178.0] 0.00] 170 | 5 | =]
T N . N i
' ‘ ' v P
i ; : ! | ——=
’ | | ! =2 !
178.0Pi 188, 4 D.OOI 180 1 5 k !
180 ! i ; lnu__: i
! i ' ' == !
‘ ‘ : : i h i ‘
| i ] ' ‘ N e )
A g :
i t + + t === :
| kBB.&P;ZOO.OE 0.00; 190 | 5 ,901L;.:
i i .i i
[ ==
| . + - :
NaD L_____Jnu.mlx of hele . 125- 200.0f- e e e e e

| ____ W

i

Tipe ol hole. . . ., . .. D = Dinmond H = Haysretlite, § ¢ Shoy, € = Cive.
0 Hole. seoled . . e P = Pocker, (m = Comented, Cs = Bn‘wn;’o; 200 oy ; ‘
. Approx. v1ze of hole (X seres) . Ex = 1-1:2°",  Ax=178" By=z2.3:8 N 3"
RECOVERY | 4 pros. size of core {X-saries . Ex w7 B, Av= 1.1/ 218" ,
Outside din. of casing (X-seresi. Ex = } 13716", Ax =2.1:4"", 312 ) ;
Inside dra. of caring (X-saricss. . Ev = i3 2",  Ax = 1.29.3%’ 3 Sheet 59 of 66 :
FeATURE  Radium. Evaporation.Pond . . PROJECT. CRBSCP. .. .... »vate Colorado ;yrer 2 or 2. uwmie wc DR-13RA
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71397 (9-69)
TBureau of Reclametion

GPO 884 -401

. LOCATION
MoLE No.. . DH-14%a COORDS. N..532,600..... e 1,085,300, OR

BEGUN . 7-30+75.. FINISHED. . .8-8=75 ... DEPTH OF OVERBURDEN ...2.2"

FEATURE . . Radium Evaporation Pond . .. . ... ... prasect.Colorado Ri

aqythweatern reservolir, Prodi tf'fnt ey 6330

ver, Basin Salinity, Control . state . Colerade. .

TOTAL

... DEPTH. ..

... DIP (ANGLE FROM HORIZ.) . . . . . 20
106.2", BEARING. . ....... ... el

A e Ve nan ey, .. See Notes | LOGGED BY.. ... R.L. Crutchfield | qg reviewep ey....C. Rorvik,
z PERCOLATION TESTS L= Ir & ] Drilled by USBR crew
LOSIES AND LEVELS x> DEPTH FRE §3= t§ ¥° - CLASSIFICAT .
- 3 = . v ON ANT
CASING, CEMENTING. | SIZ8 3§ (FEET coss | B EE arL | A 33 ;E PHYSICAL CONDIY10mM
DRILLING CONDITIONS *IOL! o | From = (33 e |- :
m [N T (e S o ot b o
Depths are from 0.0 |9.8Cs| 8.00} G 54% I = 0.0-1.0:  SANDY CLAY; low plasticity,
ground level, Hole =7 ] about 25Z fine sand, medium dry strength
not surveyed for 6325% | 5.0 and toughness, red-brown, slightly -
deviation, if any, ——] | reactive to HC1 (CL). '
from vertical. ] .
of—— 1,0~2,2: WEATHERED SHALE; entirely
DRILL EQUIPMENT 9.8Cs | 20.5 Ng Test +—- | fragmented, poor fissility, moderately
Sullivan 22 hydrau- [} | hard to soft, brittle. Slightly
lic feed rotary 1-""1 | reactive to HCl.
drill. —
=] [2.2-5.0:° Rock Bit - No Sample.
DRILLING FLUID ,oj*::j : -
Clear water, 20.5Cs! 31.8) 0.00: 30 5 - 5.0-53,8: SHALE; thick bedded at 90~ to
: axis, poor tp fair fissility, slight air
[DRILL FLUID LOSSES . J= =1 | slake at. 43.6' to 43.8", 48.2' to 48.3',
o fluid loss i ! =] { and 48.9' 50 49.2', well compacted for
throughout drilling) | ! ] the most part, moderately hard to hard,
: | 30-]1——- soft chalky-white zone 30.6'-el.6', gray
ATER LEVEL DATA i 4=-—1] { to dark gray, slightly to moderately
(Begin of Shift) J 31,8Cs! 43.5|11,00{ 40 5 3= | reactive to HCl. Vertical fractures
Date Hole Depth t occur from 13.1' to 13.7", Core varies
1975 Depth _Water ; | j=—=] { from %" fragments to 0.9' segments and
7-31 20.5 7.0 i | — | | average 0.5'. .
8-6 41.5 22.0 ! ©
8-7 57.6 11.0 1——] | 53.8-103.7: SANDY SHALE; thick bedded
8-8 86.7 20.8 J J===] } at 90° to axis, poor fissility, no air
43.5Cs| 51.1 0.00| 50 5 J==—| | slaking, hard, well compacted and ce-
ICASED INTERVAL ; i 4=-—j] | mented, soft chalky-white zone 90.6' to
0.0'~51.1" Cs re- i ===t 192.6", dark gray to mottled light gray
moved upon comple- C sgd—-—| | due to sand, some zones have -about 50%
tion of hole. T.ICsL 52,04 Nd Test 2T | fine to medium grain ?and, moderately
52.0P] 57.3! 0.50| 60 s 16276+ g - reactive to HCl to 62' depth, but not
[BACKFILL OF HOLE - 4= reactive beyond. .
Upon completion, thd i ' 1= o i
hole was washed =t | 103,7-106.2: SANDSTONE; fine to medium
with clear water and 04— "1 | grained, subrounded to subangular, some-
cement mix pumped 17} { what rough texture, moderately :soft to
intc the hole befordq -4 | moderately hard, well cemented and com-
final fill of soil. , pacted, light pgray with very minute gpray
i i ' layers of shale, slightly reactive to
ICHARACTER OF DRILLIN( 67,3P . 77.0, 0.60| 70 5 l HCl. Segments range from0,1'tc0.6' and
Broke core bit in : average 0.3', .
jhole at 57.6". , J
Otherwise, no ' |
problems . | '
i
IDRILL SITE 77.0P| B6.7| 0.64]| 80 | 5 |
On gently sloping i ! i|
sagebrush terrain. ; ! q
i ; *
T 41 '
86.7P 1106.2 Nq; Test i ;
| | o0
i S e Z
! : aalin
. R iy :
i | ’ - .
‘ | + i 4
| i i 6230F :100. 01— - !
RB = Rock Bit EXPLANATION '
WS = Wash Sample H
Eg;?si G = Gravity !
Ty pe of hole . . D = Dinmond. H = Hoysretlite, 5 = Shot, C = Chura i
cupe | Mofw awaled . .1 P 2 Packer Cm = Comented, C. = Betlom of casine
RECAVERY | Approx. siae af hole (X.seiex) . Ex =1.1 ? Ax - 'I'l/ﬂ‘ Bx =238 Nx=i . H
Apprux. siza of core (X serves) . Ex=78" L :
e e of ccing W verenr. Ex 2102 ’ Sheet 60 of 66 |
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7-1337 (b0

B st GEOLOGIC LOG OF DRILL HOLE w2 or

FeaTure . Radium Evaporation Pond .. .. .| ... prosect.Golorado River Basin Salipfity Control syate ..Colorade :
.squthwestern reservolr .. Project :
o LOCATION e 6130+ e e .
Mo Mo, . TR L ™ Tabhs, 30 RO ELev. .. B DIP (ANGLE FROM HORI7 |
seGuN .. 7730-75 .. emnisuep. . .8=8=75 .. pEPTH OF avERBURDEN ... 2.2 .. ... DEPTH. . 106.2"  sEARNG. ... ... ... ... e ‘
DEPTH AND ELEV. OF WATER .
EEvE A NRD BATE MEASURED. . ... See Notes .. . Locoep sy R-L. Crutchfield . LOGREVIEWEDBY. ..... ....... i
z PERCOLATION TESTS <5 | ZF = ‘ :
0SOES AND LEVELS. |'Ana] &> oEPTH T Tac | wal | a8 |2, |t2 : :
L . 1 anp s [zt 1Y v | To [nZ CLASSIFICAY ION AND ;
CASING, CEMENTING, | SIZE| S8 (FEET) 2 |od fare | o= Jag |we oA ICAYY ;
CAVING, AND OTHER or 1 U8 Loss 2 i F= 0 P PHYSICAL CONQITION
DRILLING CONDITIONS WoLe] = pRow « | Jd8 ] 5" :
o [ Uéy . | ) [oum S ‘
u L - |
NxD 96 No | Test 6226° {103.7 T '
Bottom of Eole #uﬁ'_ 10671
loJ 10
] ]
-4 <4
4 p
b b
1 1
20 20
4 1
4 E
- 4 .
J ] H
] ; ';
] 1 !
”‘j‘ 30 i
] ]
3 i -
] f ]
] ! ]
] | ]
0] 40
] i ]
] | ]
] ! ]
e l 4
] i i
30
: ]
b 1
.
] ]
] ]
60 60
] ] .
] ] i
] ] !
p 7
70-1 70:
1 :
h 1
E E :
] ] {
] ¢
] :
801 ' 80
: |
] ! i ' i | ] '
] i | | i ) |
1 H ' i p i
] . : 7 i
90] i , : o '
3 1 | ; :
' ! R 1
] ! : [ :
1 i ) r
] ' ! i ] .
. ; ‘ ! i b il e e e L rormrem e e
| EXPLANATION :
[lcors
L 053 '
Tyoe of hate . .0 = Diamond, H = Heystellire, § = Shot € = Churn 2
CORE Hele sealed . . . ...P = Packer, Cm = Cemented, U5 = Bottom of cosing " i
JBCORE | Apcrox. sixe of hole (X-veres) | Ex = 1177 Ax=1-7/87, Bxm 238" Ne=3" 1
Approx. size of core (X-serins) . . Ex = 7/8", Ax =1.1 8", Bx = 1.5/87, Nx -2-1.8 ]
Durside din of casing (X serres) Ex = 113167, Ax =2.1°4".  Bx = 2.7/8"", Me = 3172" , :
Yasode dia. cf caning (X-reries). Ex = L1727,  Ax = 1.29°32", Bx = 2-3/8" Nx = 3" Sheet 61 of 66
FEATURE . .. Radium Evaporation Pond =~ | protgct .CRBSCP staTé .Colorado  ngev 2 oF 2 wok Me .. DHR14RA
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1-1337 £9-49)
Hureau of Reclamation

GPO 884401

GEOLOGIC LOG OF DRILL HOLE

swegr.. 1 ce 2.

reature . Radium Evaporation Pond .. .. srosecT. .Colorado River Bagin Salinity Control gyavg. ... folerade .
Project ’ ' : 0
DH-15RA LOCATION. . ToTthwestern Yegervolr . 287+ .y ) 90
HoLE No. . DH-15RA, oonDs. w. . 5364900 . e 1,086,400 GROUND ELEV. .. '616-};. ...... ; DIP (ANGLE FROM HORiZ; - .. 8D.
BEcun . /m26=75 . minisuep. . 7729773 perTH o8 ovERsuroen .. . 10.3" pEPTH 16.9" . BEARING. .. .. ..... L DT

No fluid loss
throughout drilling

WATER LEVEL DATA
(Begin of Shift)
Date Hole Depth to

1975 Depth Water
7-27 25.4 3.0
7-28 48.8 2.6

7-29 67.2 5.0

CASED INTERVAL
0.0'-56.0' Cs re-
moved upon comple~
tion of hole.

BACKFILL OF HOLE
Upon completion, the|
hole was washed with
clear water and
cement mix pumped
into the hole be-
fore final fill of
soil.

CHARACTER OF DRILLIN

Easy drilling
throughout entire
hole ~no problems.

DRILL SITE
On gently sloping
sagebrush terrain.

NxD

2
Y WA Y

100]30.2Cs|39.8 | 0.00] 40 | 5

85

39.8Cs|48.8
100

48.8Cst57.5 | 0.20{ 50 5
86
6231+ |
6230+ [57.2
57.5P |67.2 | 0.00] 60 | &
94
6222+
6220+ |
67.2P76.9 | 0.00] 70 | S }6219+
6215+ Loull
100 6212+ 175.0
Bogtom of hole 6210+ 176.9 {:::5%%
) i ;
. § uo:
! 4
. ]
i
‘ | ' 1
| | i 90':
: ; i
N ! , ]
! .
! i I 1
e i i

O EVEL ARD bATE WEASURED. . See Notes . . ... ... ... Locoep sy. . R:L. Crutchfield . LOG REVIEWED 8Y. .. . C.. Rorvik, .

> P -~ | @ '
Jores o waren  fryme of “":ICOLATION T!S;S - 3 £ EE . g o Drilled by USBR crew

5 > P2 O BTty Y o fus CLASSIFICATION AN
g:svllr:‘% iﬁ%ﬁ::&;% s:,:'g 33 (FEET) Loss g §= w™s e :“.3 SE PHYSICAL L‘umpmos

DRILLING CONDITIONS [HOLE, « FROM -4 [ i

o {S& T lera u-.;.n‘) (M. b . L J
Depths are from Nx 0.0Cs(10.5 | 0.60] G |5 ¥ 3 §Z721 [ 0.0-1.0: LEAN CLAY; medium to moderatelf
ground level. Hole| DS P 7] | nieh plasticity, 202 fine sand, medium | -
not surveyed for DS 6281+ | 5.5 Vo725l | dry strength and toughness, red-brewn, |
deviation, if any, 7 Lr7 moderately reactive te HCl (CL). ;
from vertical, <f§/ o ‘

6276+ |10, 'VJ-'-/ 1.0-5.5: SANDY CLAY; slight to low

DRILL EQUIPMENT NxD 10.5Cs| 20.6 | 0.00] 25 5 1 J— =] | plasticity, abput 40% fine sand (grades
Sullivan 22 hy- 97 -] | occasionally clayey sand), moderately
draulic feed rotary J=. ] | high dry strength, contains traces
drill, 4= | of gypsum, moderately reactive to HCIL.

92 = (cL). ’ ) -
DRILLING FLUID 2 2037 v :
Clear water, = 5.5-10.5: SANDY CLAY; 1 plasticity,

98]%0.6C530.2 | 0.00| 30 | 5 T3 | chout 307 fine sard woderately high
DRILL FLUID LOSSES : | 16262+ 125.0 Fomum] | dry strength, traces of gypsum,

slightly redctive to HC1l. (CL).

10.5-25.0: WEATHERED SANDY SHALE; )
moderately thick bedded at 90% to core
axis, poor to fair fissility, no air
slaking but crumbled and heavily frag-
mented along bedding planes, well ce~
mented and compacted where less deter--
ioration from weathering has occurred, .
soft to moderately hard, tan to gray
first 17.6' but then becomes mottled -
gray, traces of gypsum, is occasionally
very sandy to moderately sandy, only
slightly reactive to HCl in places.
Fragmented throughout, ]lavgest segments
.5', average .1'. ' .

25,0~47.4; SANDY SHALE; thick bedded’
at 90° to axis, poor to fair fissility,
no air slake, weathered zone of de-
composed light gray shale from 34.9' to
35.6', well compacted and ‘cemented, - i
moderately soft to hard, gray to dark
gray and sometimes mottled, traces of
gypsum, some trace of pyrite, slightly
sandy to very sandy and may grade to
shaley sandstone in places, ogcasionally
slightly reactive to HCl. Core seg~
ments range from .1' to 1.6', averaging
.5', except. in fragmented zone from 34.9
to 35.6'.

47.4-55,8: SANDSTONE; fine to medium }
grained, subangular to subround, even !
grain texture, moderately hard to hard, ;
tight, dense, well cemented, light gray,’
slight reaction to HCl. Segments range |
from 3.2' to .1', averaging 2.0'. - i
1
55.8-57.2: - COAL; low specific gravity, |
somewhat blocky, black, some trace of
shale and thin layers of light gray sandh
stone as above - bony, size range from

.5" to %". ( See sheet 2 for further i

l DS = Drive Sample
‘ G = Gravity

EXPLANATION

CDRE
LOSY
Type of hale . . .D = Diamond, H = Hoystellite, § « Shor, C = Churn
CGFE Her: «eated . . .. [P .. .P = Pachar, Cm = Camented, Cx = Battom of cosing
RECOE Ry | Aopron size of hole (X-seriest. Ex =117 " Ax=1.7. Bx =2-3°8° Nxw3'
. Approx. site of core (X-series) . Ex = 7/8", Ax = . Nx - 2-1:8
Outside dia. of casing (X-series). Ex = 1.13°16"", Ax = . Nx = 3-“!~2 :
Inside dra. of casing (X-serias). Ex =1.1-2", « = . Nx =3

descriptions) i o

: !
‘Sheet 62 of 66 |
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7-133% (u-89)

Bureau of Rerlametion GRO 184- 401

DEPTH AND ELEV. OF WATER
LEVEL AND DATE MEASURED..... See Notes . . . . . LOGGED aY. ..

GEOLOGIC LOG OF DRILL HOLE o

—

0
BEGUN . .7=26=73 .. FINISHED. . 7=29-75. . . DEPTH OF OVERBURDEN .. 10.5). .. .. BePTH.

.. R.L:.Crutehfield. Loc reviewep By. . .77 0T

SMEET. . .2.. OF . 2

L 76,90 BEARING. .., ol .

PERCOLATION TESTS

DEPTH
(FEET)

N py
< B e
:Ew Lw
uQu
e

NOTES ON WATER TYP
LOSSES AND LEVELS, | AND
CASING, CEMENTING, | SIZE
CAVING, AND OTHER OF
DRILLING CONDITIONS JHOLE

(FE

8

CORE
RECOVERY
LENGTH

TEST

FROM Loss
{*, Cs To
o Cm

WPRESSURE

{G.P.m.) (MiN.)

F
2
3

GRAPHIC
LOG

Drilled by USBR crew

CLASSIFICATION AND
PHYSICAL CONDITION

SAMPLES FOR
TESTING

-
S

VWU WY GEE e

% i 2
TN U WY NN W DRy
VTR ST VTR, JOY

W W Rt

R IR AT
8

R 2

704

ddedodetr g b 2 o 1o

2
il
-3
<
i SIS S

i i

:
!
I s
i
|

8
JFEEY AT RUU SIS S

57.2-64.,5: SILTSTONE; fine smooth
texture, light gray; occasionally
shaley to sandy, carbonaceous shale at
60.2' to 61.0', grades into shale at
62.8' - poor fissility, moderately soft
to moderately hard, gray, well compacted,
slightly reactive to HCl, segments %" to
.7', averaging ,2'.

64.5~67.2: SANDSTONE; fine tc medium
grained, subangular to subround, even
grain texture, moderately hard to hard,
tight, dense, well cemented, light gray,
slightly reactive to HCl. Segments from
.9 to .5'.

67.2-68,3: - SHALE; poor fissility, well
compacted, moderately soft to moderately
hard, slightly reactive to HCI, %" to
.7' averaging .2'.

o ————

68.3-72.1: - SANDSTONE; fine to medium
grained, subangular to subround, even
grain texture, moderately hard to hard,
tight, dense, well cemented, light.gray,
slightly reactive tp HCl, Segments
from .5' to 1.4'. .

72.1-75.0: CARBONACEOUS SHALE AND COAL;
law specific gravity, somewhat blocky, -
black, some trace of shale amnd thin .
layers of light gray sandstane ~ bony,
fragments to .3'. : - :

75.0~76.9: SANDSTONE; fine ‘to medium
grained, subangular' to. subround, even
grain texture, moderately hard to hard,
tight, dense, well cemented, light gray,
with very numerous thin layers of car~
bonaceous shale, slightly reactive to
HC1l. Average segments .5'.

EXPLANAT,ON

CORE
LOSS

D = Diomond, H = Haystellire, & « Shet, C == Churn
CORE Hale sealed . . - : = Pec]l:er, Cm = c"‘f S =Bae-v;m3°; cs;lng ¥
Approx. site of hale (X-5 ). Ex=1.12", Ax=]1. . x=2-3°8" Newm
RECOVERY | L0or. size of core (X-aetics) . En =7 8", A ZYAET Ben 1587 Nx -2
Ouiside dio. of cusing {X-seties}. Ex 113 16", Ax = 2-1/4"", Bx 2 .78 . MNa= 3-"
Inside dia. of casing (X-serias) . Ex = 1.1.27, Ax = 1.29/32", Bx = 2.37°8", Nx =1

‘Yr @ of hole .

0L

Sheet 63 of 66 |
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é..';l’.f.‘.:"&’.’u....m.\ . PO 884401 GEOLOG'C LOG oF DR“_L HOLE

snitFt. .. 1. .. OR2...

DRILLING FLUID

Clear water 0.0P ] 0.1 JI5.00( 25 5
DRILL FLUID LOSSES
Cs Interval ZLoss
10.0 14.8-19.6 80
10,0 19,6-20.0 60
20.0 20,0-25.3 75
20.0 25.3-30.1 75
20.0 30.1-39.7 50
20.0 39.7-49.3 50
20.0 49.3-59.0 60

30,1P| 39.7 | 0-60} 40 5

TS,
WATER LEVEL DATA 39.7P149.3 g 70| 50 | 5

(Begin of Shift)
Date Hole Depth to
1975 Depth _Water
8-10 9.9 7.0
8-11 30.1 24.6
8-12 59.0 24.0
8-13 78.4 25.5
8-14 1l1l4.6 25.0

49.3P| 59,0 { 0.60 T 55 5

CASED INTERVAL
0.0'-59.0 Cs
removed upon com-
pletion of hole.

59.0p, 68.7 | 0,00 ] 60 5

BACKFILL OF HOLE
Upon completion,
the hole was washed
with clear water
and a cement mix
was pumped into the
hole before final
f11l of soil.

68.7P| 78.4 (0,00 ) 70 5

78.4P | 88.1 {0.00 ! 80 5
JICHARACTER OF DRILLIN(
Easy drilling
through entire hole
no problems

88,10 97.7 | 0.00 | 90

i

DRILL SITE
On generally level,
sagebrush terrain.

i

l

s Rl T EE HEE

97.7P '107.410.00 { 100

5 ls210+ 100.04==1

FeaTuRe . Radivm Evaporation Rand .............. PROJECT. ququda River Basin Salinity Contrel.. syave. Colerado. . .. ..
- LOCATION. .centxal reastvalx ... .. .... Pro N 90°
HOLE No . DHT16RA, coomDs. W, 532,500, ..... €. 1,093,100, o ELEY. 63ig$.AL ....... P n.uvc;l_a FroM Rt 98T L
secun .. 8-9-75. .. FINISHED. 8-14-T5. . DEPTH OF OVERBURDEN . 36" .. .. ... DEPTH. 114.6" .. BEARING. .. .. ... e
OEEVEL NRo BAYE MeASURED. . ... See Nates............ LoGGED BY. R.L. Grutchfield ... Loc reviewepsy.... .C. Rorvik
> PERCOLATION TESTS arc | & e
Smmmeet,  fued f o T e 236 | BB |y, [Eg| Dt ere
. o I e | Zo |os CLASSIFICATION AND

CASING, CEMENTING, |si1zef S8 (FEET) 2 |o& |art L | ad |ui

CAVING, AND OTHER | oF | " coss | 8 | EC =N PHYSICAL CONDITION

DRILLING CONDITIONS HOL & [ o £ |48 s |z .

m [ 5y w.emi | oL [wmo fes10t | 0.0 X
Depths are from NX § 0.0 | 10.0] 0.50| G 5 0.0-1.0: LEAN CLAY; medium plasticity,
ground level. Hole " DS about 15% fine sand, medium dry strength
not surveyed for DS ; and toughness, reddish brown, highly
deviation, if #{rxn —— = | reactive to HC1; (CL). ]
any, from vertical. 34 |— — -
0 h I~ = 1.0-5.6: LEAN CLAY; medium to high

DRILL EQUIPMENT 0.0Csf 20.0 §8.00| G 5 -~ |plasticity, 5-10% fine sand, may grade
Sullivan 22 hydrau- 94 ~=] |to CH in places, medium dry strength
lic feed rotary —_—] |and toughness, tan to gray, traces of
drill. 100 -~ {gypsum, displays slight fissility in

‘LLLU?“JH o F
|
A

JTIR SUOTTUUR.
1
]
J

R A
|
[ i

l
|
1
1

A
1
|

~
o

N N WIS e |
|

[
-

i

'

l
i POND imlpgion
’i N

places, indicating decomposed- ahale,
reactive to HCl, (CL)

5.6-114.6: - SHALE; thick bedded at 90°
to axis, poor to good (generally fair)
fissility, no air slaking, medium soft
to hard, well compacted, gray to dark
gray to occasional black carbonaceous
layers, slight to moderate reaction to
HC1l, frequent fragmented weathered zones
to 20" depth with tannish-gray color,
46.8' to 48.2' and 103.4' to 107' are
soft weathered zomnes of light gray to
chalky white, smooth texture to 78.8'
then becomes moderately rough, somewhat
mottled and sand;.. Segments vary from
fragments to 2.2' and average about 1.0'|

R
EXPLANAT ONW
DS = Drive Sample :
CORE G = Gravity t
LOss ' .
: i
Trpe of hote . . ... ..D =Diomond, H = Havrtellite, S & Jhot, C = Churn . ¢
CORE tHnle seoled . . P = Packer, Cm = Comented. Cs = Bostam of cosing . t
RECOVERY | APprox. size of hote (X seresi. . Ex = 1.1 27 Ax= 178" Be= 238" New3" ,
 Approx. vize of core \X-neries? .g, « "r ‘53 . :. =1 { 2 :. ;;/: :. - i : ; .
Outside d i X.seriey o 1130567 x =2 " xz 2.7 . a3 -
[ T § T Ee e Aeiiaelae, BLllaE whw Sheet 64 of 66 l
fEaTure Radium Evaporation Pond | . . prosecy. GRBSCP . svate Colorade . suge~ 1. gf. 2 wort wo DH-16RA.
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Humas of Reclamation ro sus. a0t GEOLOGIC LOG OF DRILL HOLE swegr 2. o 2.
reaTure . Redium Evaporation, Pstmd.l e i, PROJECT. tolorado. River Basiv.Saliuity.Control, state. ... .Golarada. . ...,
DH-16RA LOCATION. Central reservoir . . . Project 6310+ row Horzzy . 90°
HOLE MO. 8 ..... * COORDS. N 53.2'500 ...... e .1,093,100 cloilmn ELEY. .TOTA.: ....... D!F (?NGLB FROM MORIZ.) . DS
secun.. 279775 mimismen. 514773 pEpTH OF ovERBURDEN ... 5.6, ... DEPTH...114,6', BEARING. .. . ... ... SRR
E N V. o . ) ’
v ARD DA Te MeASURED. . .. ... See Notes. . ....... . LoGGED BY. R, Lr. Crutchfield. . ... LOGREVIEVED BY. . . . L. Rorvik-" . .
z PERCOLATION TESTS i | EE 3 rew : !
Snpgme, ued of P 35 | BB [y, [Bgforiet by v cne
y ] X w | 2 w |Zo ln T CLASSIFICATION AND
CASING, CEMENTING, | sizE] S8 (FEET) 2 |ow FL | et 1ag |wE haH
Ccaving, aNp oTHER | oF | Y8 wss | B[ E | 23 j2a PHYSICAL CONDITION.
DRILLING COMDITIONS oLl & [ reow[ & |5 & |3 : :
o | &y G.pa0 | (P00 [oan 6210+ hoo o x
3
9 egunnt
A Mg
107.4 114.6/0.00 |100 | 5 =
98 o=
Y
NxD Béttom of hol 6195+ (114,632

e =4A_A.L44L1.A441...*.§4 441L14.¥.;‘.]A.‘11.LL4

P

70—4
]
f ]
' 80
1 ;
i 7
| ]
' |
| 90
i | 1
i | ]
! i | 1
| i i 1
: : 4
; i ! i
» L ]
EXPLANATION : '
CORE
1088
Tipe of hole . . . . .. . .0 = Diamond, H = Hoystellite, $ m $Bas T = Unos
rgre | Hote senled . ... .. ... P =Packer, Cm = Comented, C3 = Bortom of casing -
RECOVERY ! Aoprox. size of hale (X-secies} . . Ex = 1172, Ax = 1.7°8", Bx = 2-378", tive]d
: Apprax. sixe of core (X-series) - Ex = 78" Ax=1.1 8" Bx=1.5/80 3. 2.1 3"
Qutside dia. of cosing (X-seres). Ex = 1.1 , Ax=2-1.4", Bx = 2-7-8", *{- w3 2 . .
inside dia. of casing (X-series) . Ex =1-1.27,  Ax=1-29732", Bx . 2.3'8", Ne= ¥ Sheet 65 of 66
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1975 summary of evaporation and climatological observations
Dry Creek Basin, San Miguel County, GColorado

Sheet 1 of 3

Evaporation pan #1 fresh

Evaporation pan #2 brine

Evaporation pan #3 brine

Air temperature (OF) Total Water tempera- Total Water tempera- Total Water tempera- Total
Average Average Average precipi- Total ture (°F) evapo- ture (°F) evapo- ture (°F) evapo-
Average Average dry wet dew tation wind Average  Average Average ration Average Average ration Average ration
Month maximum minimum bulb bulb point (inches) (N. miles) langleys maximum minimum (inches) maximum minimum  (inches) minimum (inches)
January 41, 17, 37. 34, 27.3 0.08 0. 0. 0. 0. 0. 60. 25. 0.23 24, 0.37
February 40, 19. 32, 33. 28,6 o 49 0. 0. 0. 0. 0. 10. -3. 1.15 -3, 1.47
March 47, 29. 46, 37. 25.0 2.61 1,321, 0. 47, 34, 1.31 14, 0. 2.35 0. 2,44
April 51, 29, 46, 39, 31.2 1.27 3,553, 0. 59. 36, 5.64 19, 1. 4,40 0. 4,86
May 64, 34, 56, 45, 34,7 1.23 2,912, 0. 68. 38. 6.80 25, 4, 5.16 4, S5.61
June 76. 40, 69, 53, 41.0 .26 2,667, 0. 76. 43, 11,23 31. 8. 12,56 8. 8.89
July 84, 51. 76. 62, 54,3 .61 1,613, 0. 83. 52, 11,62 37. 13, 7.31 13, 8.35
August 83, 47. 80. 57. 39.0 .52 1,835, 0. 81. 48, 10,60 34, 11. 8.51 11, 8.65
September 74, 37. 67, 49, 29,6 «75 1,188, 0. 73. 41, 6.81 30, 6. 5.54 7. 6.14
October 71. 32, 51, 36. 18.1 .20 2,211, 0. 67. 31. 5.61 23. 1. 4,28 1. 4,83
November 51, 24, 41, 36. 24,5 .38 2,197, 89.1 0. 0. 0. 14, 0. 2,77 1. 3.36
December 41, 7 31, 29, 23,3 .61 1,310, 174,7 0, 0. 0, 7 -2, o4l -2, .81
Yearly 60, 31, 53, 42, 31.4 9.01 20,806, 131,9 69. 40, 59,62 25,30 5.41 54,67 5,46 55,78
Note: Brine in Evaporation Pan #2 = 260,000 mg/1. ’

Brine in Evaporation Pan #3

170,000 mg/1.

No snow fall measurements taken at Dry Creek Basin Station.

Solar meter installed November 1975.



1976 summary of evaporation and climatological observations
Dry Creek Basin, San Miguel County, Colorado

Sheet 2 of 3

Evaporation pan #l fresh

Evaporation pan #2 brine

Evaporation pan #3 brine

Air temperature (°F) Total Water tempera- Total Water tempera=- Total Water tempera- Total
Average Average Average precipi- Total ture (°F) evapo- ture (°F) evapo- ture (OF) evapo-
Average Average dry wet dew tation wind Average Average Average ration Average Average ration Average Average ration
maximum minimum  bulb bulb point (inches) (miles) langleys maximum minimum (inches) maximum minimum  (inches) maximum minimum  (inches)
36, -2, 24, 28. 25.8 0.51 819. 210.0 0. 0. 0. 5. -7 0.67 5. -6, 0.83
46, 20, 39, 36. 30.2 .83 2,607, 198.4 0. 0. 0. 11, -2, 1.53 12, -0. 1.64
47, 15. 42, 36. 158.1 .16 2,868, 374,3 0. 0. 0. 12, -4, 3.16 12, -4, 11,48
58. 28, 51, 46, 41,9 43 3,164, 406.2 62, 35, 5.17 20, 1. 5.52 20. 1. 7.16
72, 37. 64, 54, 44,9 .36 1,956, 536.6 74, 41, 8.09 33. 8. 4,97 33, 8. 4,55
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. O. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
82. 51. 75. 55. 38.8 1.48 2/6,399. 436.6 79. 47, 9.52 37. 12. 7.28 0. 0. 0.
September 70. 42, 59, 51, 43.7 2,11 1,295, 363.3 78. 43, 7.88 38. 10. 6,47 0. 0. 0.
63. 24, 38. 37. 35.3 .14 1,250. 333.7 63. 36. 4e27 20. 1. 6.82 0. 0. 0.
54. 16, 0. 0. 0. .10 970. 251.4 0. 0. 0. 11, =4, 4,06 0. 0. 0.
46, 10. 0. 0. 0. 0. 907. 34,1 0. 0. 0. 5. -10. 1.93 0. 0. 0,
57. 27, 49, 43, 5243 6,12 22,234, 314,5 71. 40, 34,93 19.23 Al 42,41 16,65 -.11 25,66

Brine in Evaporation Pan #2
Brine in Evaporation Pan #3
Evaporation Pan #3 removed May 1976,
1/ There are no data for June and July.
2/ Wind mileage (nautical miles) for August is actually

260,000 mg/ 1.
170,000 mg/1.

the sum total for

June, July, and August.

A3




1977 summary of evaporation and climatologic
San Miguel County, GColorado

Dry Creek Basin,

al observations

Sheet 3 of 3

Evaporation pan #1 fresh

Evaporation pan #2 brine

Evaporation pan #3 brine

Air temperature (°F) Total Water tempera- Total Water tempera- Total Water tempera- Total
Average Average Average precipi- Total ture (°F) evapo- ture (°F) evapo- ture (°F) evapo-
Average Average dry wet dew tation wind Average Average Average ration Average Average ration Average Average tation
Month maximum minimum  bulb bulb point (inches) (miles) langleys maximum minimum (inches) maximum minimum (inches) maximum minimum (inches)
January 38, 5. 0. 0. 0. 0,73 741, 0. 0. 0. 0. 4, -9, 1.89 0. 0. 0.
February 47, 13, 0. 0. 0. .16 1,003. 0. 0. 0. 0. 11. -5. 1.70 0. 0. 0.
March 48, 17. 0. 0. 0. .20 2,673, 387.7 0. 0. 0. 13. -4, 3.98 0. 0. 0.
April 63, 29. 0. 0. 0. .20 1,866, 481,8 71. 38. 2,68 23. 3, 5.21 0. 0. 0.
May 67. 37. 52, 41, 41,3 .70 3,332, 589.5 69. 39. 9,64 25. 5. 7.93 0. 0. 0.
June 88. b4, 77. 50, 15.8 .20 2,362, 705.6 86. 48, 6.91 39, 11, 5.77 0. 0. 0.
July 79. 54, 69. 58. 55.4 0. 1,628, 536.8 88. 52, 9.70 0. 0. 0. 0. 0. 0.
August 75, 49, 70. 58. 61.2 3.71 1,587, 536.6 88. 49, 11.38 0. 0. 0. 0. 0. 0.
September 684 41, 64, 49, 38,7 2,22 1,743, 482,6 76. 47, 9.03 0. 0. 0. 0. 0. 0.
October 58. 27. 49, 42, 62,9 1.58 636, 350,3 65, 40, 6.01 0. 0. 0. 0. 0. 0.
November 43, 23, 49, 39. 66,7 .85 1/100. 227 .4 62, 42, 1,14 0. O, 0, Q. 0. 0,
Yearly 6l. 31, 61, 48, 48,9 10.55 17,672, 477.6 75, 44, 56,49 19,43 .61 26,48 0. 0. 0.

Note: Brine in Evaporation Pan #2 =
Brine in Evaporation Pan #3 =
1/ Not complete month of wind data.

260,000 mg/ L.
170,000 mg/ 1.

11







Bedrock, Montrose County, Colorado

1977 summary of evaporation and climatological observations

Sheet 2 of 2

Evaporation pan

#3 brine
Water temper-
Evaporation pan #1 fresh Evaporation pan #2 brine ature (°F)
Air temperature (°F) Total Water tempera- Total Water tempera- Total Aver- Aver- Total

Average Average Average precipi- Total ture (°F) evapo- ture (°F) evapo- age age evapo-

Average Average dry wet dew tation wind Total Average Average ration  Average Average ration maxi- mini- Tration

Month maximum minimum bulb bulb point (inches) (miles) langlevs maximum minimum (inches) maximum minimum (inches) mum mum (inches)
January 38. 3. 0. 0. 0. ifhé?? 460. 0. 0. 0. 0.00 0. 0. 0.00 0. 0. 0.
February 53. 17. 0. 0. 0. . 926. 0. 0. 0. 0.00 53. 25. .98 0. 0. 0.
March 54. 20. 41. 34, 51.0 .43 1,948. 0. 56. 35. 3.96 61. 27. 3.44 0. 0. 0.
April 71. 31. 53. 42. 43.4 .16 1,625. 0. 67. 41. 7.38 77. 41. 5.59 0. 0. 0.
‘ May 75. 39. 58. 46. 37.7 .57 2,397. 0. 71, 44, 10.82 83. 46. 7.49 0. 0. 0.
June 91. 49, 70. 53. 32.9 .17 1,462. 0. 84. 53. 12.24 95. 53. 8.73 0. 0. 0.
July 90., 57. 70. 60. 57.9 3.75 1,088, 0. 87. 59, 10.48 100. 62. 7.56 0. 0. 0.
August 90. 53, 68. 59. 58.6 1.38 860. 0. 87. 59, 8.35 97. 60. 6.17 0. 0. 0.
September 84. 44, 60. 50. 53.5 .85 1,101. 0. 78. 50. 7.54 86. 51. 5.77 0. 0. 0.
October 74. 29. b4, 38. 60.6 .35 924, 0. 65. 40. 4.87 71. 38. 3.38 0. 0. 0.
November 57. 23. 41. 37. 67.9 1.17 879. 0. 51. 36. 1.06 51, 29. 1.66 0. 0. 0.
Yearly 71. 33, 46, 38, 42,1 1961+ 13,670, 0. 59. 38. 66.70 70. 39. 50.77 0. 0. 0.

Note; Brine in evaporation pan #2 = 260,000 mg/l. 94 .14
No evaporation pan #3 at Bedrock Station,
: 173
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