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Introduction:

The following participated in a joint inspection of the proposed wellsite
and access on January 10, 1979.

93911 Representing

John Evans U.S. Geological Survey, Grand Junction, Colorado

LynnHall Bureau of Indian Affairs, Fort Duchesne, Utah

Clayton Norby W. A. Moncrief

Mike Stewart Uintah Engineering

Jack Skewes Skewes and Hamilton Contractors

Brent Neilson M & MOil Field Service

Proposed Action:

On December 26, 1978, W. A. Moncrief filed an Application for Permit to
Drill the No. 12-1 development well, a 8200 ft. oil test of the Wasatch
Formation. The proposed test is located 471' FNLand 1957' FEL, NWhNEk
Sec. 12, T.4S., R.6W., USB&Mat 6041 feet above sea level on the Uinta
Formation on Ute Tribal mineral lands and surface under lease No. 14-20-
H62-3455.

A rotary rig would be used for drilling. The proposed casing and cementing
program would be adequate to protect other leasable solid minerals and
for a producing oil and gas well. All fresh water zones should be cased
off and cemented.

A blow-out preventer would be used during the drilling of the well. The
proposed pressure rating is considered adequate for tests in the area.
It should be noted, however, that Mountain Fuel Supply reported a blowout
at 8,471 feet in the Green River Formation in its oil and gas test No. 2
Cedar River drilled about 6 miles northwest of this proposal in SW/4
NE/4 Sec. 20, T.3S., R.6W., USB&M. The operator's NTL-6 10-Point Subsurface
and 13-Point Surface Protection Plans are included in Appendix 8.

The operator proposes to construct a drilling pad 175' x 325' (about 1.4
acres) and a reserve pit 100' x 150' wide (0.3 acres) and 8' deep. At
least half of the 8 foot depth should be below the existing ground
surface. A poor jeep trail would be upgraded for 1.25 miles to an 18'
crown road. The remaining portion of road would be new construction. The
Operator would abandon portions of the existing jeep trail while constructing
the new access road in order to maintain grades less than 8%. Total
access road construction would be 1.6 miles in length.
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The operator would be required to permanently close, water bar and
reseed those abandoned portions of the jeep trail. The operator would
also be required to install drainage ditches, reseed slope cut areas,
and restrict grades to a maximumof 8% along the entire proposed access
road. It is important that grades be reduced to less than 8% to accomodate
possible oil truck transports, thus minimizing spill potential. Three
culverts 18" x 30' would be necessary. Refer to Map B of operator's 13-
Point Surface Protection plan included in Appendix 8. The access road
was changed at the operator's request to enter the location at stake
corner #8 (See Diagram B of 13-Point Surface Protection Plan, Appendix 8)
to reduce the grade onto the proposed pad. A portion of the access road
in NE/4 SE/4 Section 14, T.4S., R.6W., USB&Mcrosses private land (see
Map 8 of 13-Point Plan). The operator has secured the necessary private
surface rehabilitation agreement. (See Appendix 5.) The junction of
the existing improved road and the proposed access road (NE/4 SW/4
Section 14) is located on a ridgetop on a curve of the existing road,
creating a blind intersection. Two "Trucks Entering Highway, Be Prepared
To Stop" or similar warning signs should be placed 200 feet from the
junction of the proposed access road, on the existing improved road.
Disturbed surface of the road construction would average 24' in width
and cummulate about 4.8 acres.

If production is established the operator would erect production facilities
on disturbed areas of the proposed pad. The pad would be widened 25' to
accommodateproduction facilities as requested on Diagram D of the
13-Point Plan. This construction would not occur until production is
established. The additional disturbance encompasses 0.15 acres.

Rehabilitation plans would be decided upon as the well neared completion.
Concerned surface management agencies would be consulted for technical
expertise on those arrangements.

The anticipated starting date of operations is upon approval, depending
on rig availability. The duration of drilling activities would be about
75 days.

There was no objection raised during the field examination to the proposed
wellsite. No objection was raised to the access road except for culvert
size. The diameter of culverts was increased to 18" from the 12" size
proposed.

Location and Access:

The proposed test site is located approximately 10 miles west of Duchesne,
Utah, the nearest town. Starvation Reservoir is approximately 0.5 miles
to the north. A registered land survey plot (in operator's APD, Appendix 8)

3



shows the precise land location of the proposed hole and its approximate
ground elevation of 6041 feet above sea level.

Road access to the proposed site is shown on Maps A and B of the 13-Point
Plan, and figure 1, Appendix 7.

Topography:

The proposed site is in an area located along the northern slope of the
Book Cliff Mountains forming a part of the West Tavaputs Plateau. The
region is interlaced with numerous canyons, ridges, and bench lands with
relatively steep side slopes with ledges formed by sandstone and conglomerates.

The proposed location is on a NE by SW trending ridge, sloping SWat
approximately 4% grade, that separates Weeint Hollow on the east from
Skitzy Canyon on the west. The pad is situated in a small saddle with a
6077' ridgetop peak to the north. See figure 1, Appendix 7. This
topographic location tends to obscure the proposed location from the
view of reservoir users.

Starvation Reservoir has a designed active conservation stage of 5,712.0'
above sea level, an inactive stage of 5,624.8', and a maximumwater
stand of 5,718.3'. The proposed test would be within about 2640 feet of
the high water line and range, with the changing stage levels, from
about 223 to 416 feet above the reservoir surface.

Geology:

References concerning the geology and petroleum potential of the area
include: Alvord, 1978, Crawford, 1963, Keroher, et al, 1966, Nackowski,
et al, 1963 and Price and Miller, 1975.

The proposed test is located in the western portion of the Uinta Basin.
Major structural elements related to the basin's history and setting are
shown in figure 2, Appendix 7. The geologic section and aerial geology
of the Duchesne area is summarized on figure 3, Appendix 7. Figures 4,
5, and Sa, Appendix 7 outline structural and stratigraphic features
relevant to the setting of the proposed test.

The Uinta Basin is a large synclinal trough formed by the deformation of
tertiary and older rocks. The main axis of the syncline trends generally
eastward and lies roughly 10 to 20 miles north of the central portion of
the basin. Thus, the rock strata in the basin dip generally to the
north.

Amongthe rock formations listed on figure 3, Appendix 7, only the
Wasatch, Green River, and Uinta Formations are of direct concern to the
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application. Surface rocks throughout most of the Starvation Reservoir
area are of the Uinta Formation, Eocene in age. The operator claims
that the Green River Formation is at the surface, however, a search of
the literature, and the Mineral Evaluation geologic report (Appendix 1)
showsthe Uinta Formation to be exposed at the surface.

The .exposures of Uinta rocks are chiefly made up of complex interstratified
lenticular units of quartz wacke sandstone and bentonitic shales. The
Sandstone is mostly light gray weathering buff to slightly reddish
brown, fine-to-medium grained, moderately consolidated, locally calcareous.
The shale is variegated shades of grayish red, grayish green, and medium-
dark gray, silty to sandy, bentonitic, and locally calcareous. When not
eroded the maximumthickness of the Uinta Formation is about 4,000 feet.
These surface rocks dip from 2-4°north to northeast, in conformity with
the regional structure of the Uinta Basin. All the proposed surface
activit.y will be in these rocks or soils derived thereof.

The Green River Formation is known only from the subsurface in the
application area. Of Paleocene and Eocene in age, this formation is
made up mainly of complex1y interstratified mostly thin beds of shale,
Siltstone, sandstone, and limestone of lacustrine origin and some beds
of oil shale and carbonate evaporties. Units with lithologies clearly
of Green River in nature interfinger with both the overlying Uinta
Formation and the underlying Wasatch Formation. In the western part of
the Uinta Basin and the vicinity of Duchesne, the maximum thickness of
the Green River may approach 7,000 feet.

Paleocene in age, the Wasatch Formation consists chiefly of lacustrine
grayish red shale, sandstone, and conglomerate. It interfingers with
the underlying formations and its maximum lithostratigraphic thickness
mayexceed 5,000 feet in the western Uinta Basin area. The formation is
an important source of oil and gas in the Uinta Basin.

Hydrocarbons:

In the Duchesne region of the Uinta Basin natural gas, condensates, and
oil is produced from the top of the Lower Green River Formation to the
base of the Wasatch Formation (top of the Cretaceous). State regulated
drilling units are 640 acres with no more than one well on any such unit
in production from the defined commonsource of supply. Accumulation
and entrapment is largely stratigraphic in sandstone effected in part,
by structural gradients, and in part by complex intertonguing and lithofaci.es
changes, both inter-and intra-formation. Fault control is inferred
locally. Production from the upper part of the Wasatch and Units A and
B of the Black Shale facies of the Green River Formation, has been
comingled in some wells, but more commonly first production is obtained



from the Wasatch, the reserves in the Green River being held for later
test and production.

The oils from the Duchesne area are paraffin based with high gravity and
pour points. Solidifying temperatures as high as 130°F are reported
Reportedly, the oil leaves the ground at temperatures as high as 1500F.

The A.P.I. gravity rating averages at about 40. Although the high
gravity-pour point of this oil creates problems in production and transport,
the same property reduces the chance of an oil spill reaching a drainage
almost to zero. At nearly any potential ambient temperature, the oil
will be like shoe-polish-wax or grease, will flow very short distances
and will not soak into the soil.

The oil is light yellow, practically free of sulfur. Natural gas from
the area is "sweet" or essentially free of hydrogen sulfide and generally
high in BTUvalue.

Other Leasable Minerals:

Geological Survey information indicates that all of the lands within
figure 1, Appendix 7, are valuable for oil and gas, oil shale, and
asphalt (bituminous limestone and wurtzilite), and are without value for
other minerals, either metalliferous or non-metalliferous. All of these
lands are in oil shale withdrawal by Executive Order No. 5327, approved
April 15, 1930.

Oil Shale:

The thickest and the richest of the oil shale deposits occur near the
deepest part of the Uinta Basin. The lands involved here are situated
near the edge of the basin and, though they are in the Oil Shale Withdrawal,
would have a nominal value for oil shale. Preliminary data indicates
that the oil shale deposits in this area are approximately 15 feet thick
and would yield about 15 gallons of oil, or less, per ton of rock. -

Asphaltic Materials:

It has been known since 1901 (and probably earlier) that the Green River
Formation in the general area of lands involved in this report contains
somebituminous limestones. The bitumen impregnated limestones are
generally two to six feet thick with an outcrop length of 50 to 500 feet
and commonlycontain between 10 and 20 percent bitumen, with a maximum
of 70 percent. Wurtzilite veins also occur in this area, enclosed in the
bituminous marlstones of the Uinta Formation. Liquid quartzilite oozes
from the bed of-the Stawberry River west of Duchesne.
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A geologic review of the proposed action has been furnished by the Area
Geologist, U.S. Geological Survey, Salt Lake City, Utah, and is included
in Appendix 1.

The operator's drilling, cementing, casing and blowout prevention programs
have been reviewed by the Geological Survey engineers and determined to
be adequate.

Geologic Hazards:

Geologic hazards in the area can be classified as minimal. Flash flooding
might prove to be costly in terms of road maintenance but would not be
of scope to endanger workers. The topographic situation of the proposed
drill pad eliminates the hazard of flash floods at the site. The project
is in a zone of minimal seismic risk where only a minor danger from
earthquakes would be expected. All recorded earthquake activity from
1853 to 1975 in the west central Uinta Basin area and surroundings is
shown on figure 6, Appendix 7.

Soils:

No detailed soil survey has been made of the project area. However,
generalized information is available (Wilson, et. al., 1975). The top
soils in the area range from a silty clay loam to a gravelly and cobbly
loam. The soils are well drained and moderately permeable. Runoff
potential is medium and sediment production would be moderately high.
The soils are mildly to moderately alkaline and support the pinyon,
juniper association. The soils have little agricultural value. They are
used mainly for range, wildlife habitat, water yielding areas and recreation.
Some use is made of tree species for fuel and fence posts.

Top soils would be removed from the surface and stockpiled. The soil
would be spread over the surface of disturbed areas when abandoned to
.aid in rehabilitation of the surface. Rehabilitation is necessary to
prevent erosion and encroachment of undesired species on the disturbed
areas. The operator proposes to rehabilitate the location and access
roads per the recommendations of the Bureau of Indian Affairs, as designated
by the surface owner. (See Private Rehabilitation Agreement, Appendix 5.)

Due to the permeability of the soils and rock outcrops, the reserve pit
should be lined with an impervious material, preferably plastic, to
insure pit integrity. Experience with other wells in the area has
proven the need to line reserve pits. Due to the critical area involved
with this proposal, plastic would be preferred over a clay type lining.
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Climate:

At a general altitude of 5,520' above sea level on the flood plain of
the Duchesne and Stawberry Rivers, the climate at the town of Duchesne
is semiarid. During the interval 1906-1972 annual precipitation at
Duchesne ranged from 4.60 to 15.70 inches and averaged 9.19 inches.
Dr.yer than average cycles occurred in the area during the mid-1930's,
the late 1950's, the early 1960's, and from 1965-1972. Most precipitation
in the area falls in the July-October period, the season of peak thunder-
storm activity in the Uinta Basin. During this period local torrential
rains result in rapid run off and flash floods.

The area has hot summers and cold winters. During the interval 1941-
1972, the mean annual emperature at Duchesne ranged from less than 20°F

in January to about 70 F in July. During the same period the ann al
temperature averaged 45.3°F and the coldest January averaged 1 .9 F.
However, minimum midwinter temperatures commmonlyfall below OF and
maximummidsummer temperatures commonly exceed 90°F. The growing season-
av rage number of days between the last spring-first fall temperature of
28 F-is about 150 days.

Evapotranspiration in the Uinta Basin area is high. Average annual lake
evaporation in most of the area exceeds 36 inches which greatly exceeds
the average annual supply from precipitation.

Winds are medium and gusty, occurring predominately from the southwest
toward the northeast, but there are no data available concerning this or
the pattern of the winds velocities. Air mass inversions are seasonal,
occurring frequently in winter.

Air Quality:
No specific data on air quality is available at the proposed location.
The proposed test is in an area where all National Ambient Air Quality
Standards (NAAQS)are being met for all evaluation pollutants (SO ,

CO, HC, NO , 0 and SPM) and is included in a Class II Prevention2

SignificanËDeferioration (PSD) requirement area. That is,.the area is
an "attaining area" in which new facilities are subject to PSD requirements.

Hydrology:

The Stawberry River, including Starvation Reservoir, is the only perennial
surface drainage serving the application area. Drainage from the proposed
location would be eastward toward Weeint Hollow, but some drainage to
the Skitzy Canyon system (westward) is possible. (See Figure 1, Appendix 7.)
Both Skitzy Canyon and Weeint Hollow drain northward to Starvation
Reservoir. Longterm discharge measurements at gaging stations located
close above Starvation Reservoir and at Duchesne are reported in Water
Plates No. 1 and 2, Appendix 7 (taken from Hood, et al. 1976).
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Potable ground-water in the area occurs mainly in unconsolidated glacial
outwash and alluvium along the Stawberry River Channel (now beneath
Starvation Reservoir), and in the consolidated rocks of the Uinta and
Green River Formations. However, the rocks of the basin generally have
low permeability and commonly yield very saline to briny water. Some of
the rocks do have high permeability where they are fractured.

The Uinta Formation is not water bearing in many places, having been
drained by deeply incised streams. Sandstone, principally in the upper
part of the Uinta, commonly contains water under artesian pressure but
the aquifers generally have low permeabilities. Where saturated, generally
in perched aquifers, the formation commonly yields less than 5 gal/min.
to springs (Price and Miller, 1975.).

The overall permeability of the Green River Formation is low. Most
spring discharges are from the Parachute Creek member with yields less
than 10 gal./min. (Price and Miller, 1975). The upper part of the
formation is not water bearing in many places owing to low permeability
or having been drained by deeply incised streams.

Overall permeability of the Wasatch Formation is generally low. The
formation generally yields less than 50/gal/min of water to springs and
wells (oil and gas wells) (Price and Miller, 1975).

Water quality of the Stawberry River water from gaging stations and
sampling sites located close above Starvation Reservoir and at Duchesne
are reported on Water Plates No. 3, 4, and 5, Appendix 7 (taken from
Hood, et al. 1976). In general the water quality above the reservoir is
good with dissolved solids averaging around 500 mg/1. Water quality
decreases slightly downstream of the reservoir as evidenced by the
increase of dissolved solids. This results predominately from increases
in concentrations of sulfate and sodium (Mundorff, 1977). The increase
of these and other elements is attributed to inflow of saline ground
water, runoff, irrigation return flows and to concentration of dissolved
solids by evapotranspiration of the stream water (Price and Miller,
1975).

Ground water in the area ranges from fresh to very saline, depending
upon the lithology and the depth of burial of the producing zone.
Plates 6 and 7, Appendix 7 (taken from Price and Miller, 1975), show
chemical analysis of water taken from various water and oil and gas
wells in the area. Obse'rvation of well samples drilled in various
sections in T.4S., R.6W and T.4S., R.5W. USB&M,nearest the proposed
test, shows dissolved solids concentrations near 3000 mg/1 for Uinta
Formation wells, and concentrations about 7500 mg/1 for Green River and
Wasatch Formation wells. Only the Uinta Formation water would be useable
for livestock and at best could be considered fair (Price and Miller,
1975).

9
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Ground-water recharge is normally derived from precipitation that falls
within and nearby the area of concern and from seepage losses along the
perennial drainage ways. Since the Starvation Reservoir was established,
it is likely that seepage intake along this portion of the Stawberry
River has increased at some localities. Although the rate of groundwater
movementis slow in most places because of the generally low permeability
of the rocks, the probable extent and configuration of fractured ground
in the locality of the proposed test cannot be predicted. Also, available
water-level data are insufficient to determine direction of groundwater
movementin the area. It is possible that fresh or useable saline water
reserves in the vicinity of the proposed test, at times move towards the
reservoir and at other times are receiving water from the reservoir,
depending upon changes in the potentiometric surface and in the levels
of the reservoir. Most likely, at the proposed test water occurring in
the upper several hundred feet of the rock column flows slowly through
the rocks towards the reservoir.

Flora and Fauna:

The application area is within the pinyon-juniper, or pigmy conifer,
zone of vegetation which occurs between 5,500 and 7,000 feet in the
Uinta Basin region. Generally, sagebrush tends to occupy valleys, mesas
or gentle slopes with fine deep soils, while pigmy conifers utilize
ridges, canyons or rough slopes with coarse, rocky or shallow soil
(Zarn, 1977).

The project area is vegetated by an overstory of pinyon and juniper
trees. Due to the heavy snow cover at the time of the onsite inspection,
the understory vegetation could not be determined.

The fauna of the area consists predominately of mule deer, coyotes,
rabbits, foxes and varieties of small ground squirrels and other types
of rodents and various types of reptiles. Although not abundant, bobcats
and badgers inhabit the area. The birds of the area are raptors, finches,
ground squirrels, magpies, crows and jays.

According to the Bureau of Indian Affairs Environmental Impact Analysis
for the proposal (Enclosed in Appendix 7) there are no endangered species
inhabiting the project area.

The application area is within the distribution range of six species of
wildlife Federally listed as endangered. These species include: the
black-footed ferret, the American peregrine falcon, the whooping crane,
the bald eagle, the Colorado River squawfish and humpbacked chub. The
area is also within the range of the bobcat, which is on the States list
of declining species.
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Eastern Utah is on the western fringe of the black-footed ferret distribution
range (Snow, 1972). However, the lack of prairie dog habitat in the
project area, of which ferrets are closely associated would make their
presence improbable.

The whooping crane, although not indigenous to the area, could be present
during migration. Recent wildlife projects in Idaho, where whooping
crane eggs were hatched beneath greater sandhill crane parents, have
been successful in producing adult birds.

A memorandumfrom the U.S. Fish and Wildlife Service (Appendix 3) states
that the bald eagle winters throughout Utah and may be seen near Starvation
Reservoir from mid-November to mid-March. It also states that the
peregrine falcon has been reported in Duchesne County during the breeding
season (March-July). No nest sites have been identified in the area of
concern; however, several peregrine eyries are located in northeastern
Utah. In addition, peregrines may hunt along the shores of the reservoir
during the migratory season.

The Colorado River squawfish and humpbacked chub, although indigineous
to the Green River system which includes the Duchesne River, would be
unlikely inhabitants of Starvation Reservoir. The reservoir dam would
limit any migrations of these species.

The U.S. Fish and Wildife memorandum(Appendix 3) reports that no federally
listed endangered plant species occur near the proposed well site;
however, three plants proposed for Federal listing occur near Starvation
Reservoir. Eriogonums hylophilum (wild buckwheat), Lepidium barneybyanum
(pepperweed), and Sclerocactus glaucus (no commonname) have been collected
in Duchesne County and may occur in T.4S., R.6W.

Socio-economics and Land Use:

The area is sparsely populated, averaging about 3.7 persons per square
mile. About 2,250 people reside at Duchesne (Alvord, 1978), the only
town in the immediate area. Some 15-20% of Duchesne's population depend
upon oil and gas for income; about 25% on the U.S. Bureau of Reclamation,
40% upon services and trades, and 20% upon farming and ranching.

Social and economic conditions in the area are in disequilibrium due to
a growing, if somewhat fluctuating movement from a century-long totally
agrarian based economy towards a diversified economy in which exploration
and production of oil and gas, river basin development (Bureau of Reclamation)tourism, hunting and fishing, summer residence, and allied service
industries, have become major if not predominant. Seemingly, people who
are almost exclusively of one religion and commonsocio-economic culture,
are being overwhelmed by people of mostly other religions, differing
life st.yles, and notably higher incomes.

Drillers and operators would employ some local people (drivers and
helpers) as well as obtain goods and shelter in Duchesne. This increase
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in the local economy is temporary but welcome by the merchants and motel
operators. The proposed action would not strain facilities as the town
has adequate transient facilities, even during the tourist season.

The proposal is on Ute Tribal Surface where controlled grazing, hunting
and wildlife habitat are the only established uses. There are no occupied
or abandoned dwellings in the area. Neither archaeological sites or
fossils of unusual scientific interest are known in the area of the
proposal. Archaeological clearance has been granted by the Bureau of
Indian Affairs based upon a survey conducted by Dr. Clifton M. Wingall,
Archaeologist. (See Appendix 4.). The surrounding area has exploration
and production of oil and gas as the most economically important activity.
In view of the nations increasing desperate need for convenient petroleum
products and the current research towards improved methods of secondary
and tertiary production, it is likely the area will see increased development-
production expenditures and associated emplo.yment for at least 50 years.

The site is approximately 2640 feet south of Starvation Reservoir, an
important recreation area. The reservoir is used for fishing, boating,
swimming, camping and general scenic value. The monthly visitation
record for Starvation Reservoir in 1977 is tabulated below.

Month Visitors

Januar.y 825
February 926
March 2,202
April 4,914
May 18,974
June 15,005
July 28,044
August 17,399
September 12,965
October 3,115
November 1,029 -

December 845

1977 106,243

See socio-economic Plate No. 1, Appendix 7 for a detailed summary of the
physical features, recreational facilities, and uses made of this reservoir.

Other than the reservoir, there are no formally designated recreational
facilities, nor national, state or local parks, forests, wildlife refuges
or ranges, grasslands, monuments or trails near the proposed location.
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Environmental Effects:

Construction of the well pad would denude approximately 1.7 acres of
land. The new and reconstructed access road would.disturb about 4.8
acres. An estimated 13 ft. cut (15,665 cu. yds.) and 4 ft. fill (4,245
cu. yds.) would be necessary to level the pad area. Vegetation would be
removed and a minor relocation of wildlife in the immediate area,
particularly small rodents, would be anticipated. Livestock and wildlife
grazing and open space qualities would be degraded and restricted to the
vicinity of the test. Vegetation removal and construction activities
would also increase the erosional potential. If erosion became serious,
additional drainage controls such as water bars and dikes would be
installed to minimize the problem.

Ground water and surface water quality could be degraded by the proposal.
Some minor pollution of ground water systems would occur with the
introduction of drilling fluids into aquifers. The potential for communicatior
contamination and comingling of formations via thè well bore would be
possible. There should, however, be no tangible effect on water migration
in fresh water aquifers. The additional erosion expected and the potential
for pollution from leaks and spills should have minor impacts on the
surface water systems. However, one of the primary sources of water
quality degradation, especially in developing oil and gas fields, is the
non-point erosion from drill pad areas and access roads. This results in
a general cumulative degradation of perennial waterways as a result of
increased sedimentation and siltation.

There would be·a minor increase in air pollution due to emmissions from
rig and support traffic engines. Particulate matter would increase due
to dust from travel over unpaved dirt roads. The potential for increased
air pollution due to leaks, spills, and fires would be possible.

Relatively heavy traffic would be anticipated during the drilling-
operations phase, increasing dust levels and exhaust pollutants in the
area. If the well was to be completed for production, traffic would be
reduced substantially to a maintenance and production schedule with a
corresponding decrease of dust levels and exhaust pollutants to minor
levels. If the project results in a dry hole, all operations and impact
from vehicular traffic would cease after abandonment. Due to the limited
number of service vehicles and limited time span of their operation, the
air quality would not be substantially reduced.

Toxic or noxious gases would not be anticipated.

Minor distractions from aesthetics would occur over the lifetime of the
project and is judged to be minor. Local topography would eliminate a
view of the drill pad and production equipment from reservoir users.
The ridge top located to the north of the site (see figure 1, Appendix
7) would block a portion of the drill rig from view.
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considering the duration of drilling (75 days) and time of year, the rig
would pose a minor and temporary impact to the view of reservoir users.

The site is not visible from any major roads. After drilling operations,
completion equipment would not be visible to most passersby of the area
and should not present a major instrusion. Painting completion equipment
a color to blend with the environment should reduce the visibility of
the equipment.

Noise from the drilling operation may temporarily disturb wildlife and
people in the area. Noise levels would be moderately high during drilling
and completion operations. Upon completion, noise levels would be
infrequent and significantly less. If the area is abandoned, noise
levels should return to pre-drilling levels.

The economic effect of one well would be difficult to determine. The
overall effect of oil and gas drilling and production activity are
significant in Duchesne County.

But should this well discover a significant new hydrocarbon source,
local, state and possibly national economics might be improved. In this
instance, other development wells would be anticipated, with substantially
greater environmental and economic impacts.

Should the wellsite be abandoned, surface rehabilitation would be done
according to the surface agency's requirements and to USGS's satisfaction.
This would involve leveling, contouring, reseeding, etc., of the location
and possibly the access road. If the well should produce hydrocarbons,
measures would be undertaken to protect wildlife and domestic stock from
the production equipment.

Even with adequate blow-out prevention equipment, contingency plans, and
experienced crews, a blow-out could happen. A blow-out of gas might
burn, which would be visible from the reservoir, but such a burn would
be of short duration. If a blow-out of oil were to occur, the oil could
be easily cleaned up before reaching Starvation Reservoir.

Approval of the proposed action would be conditioned that adequate and
sufficient electric/radioactive/density logging surveys would be made to
locate and identify any potential mineral resources. Production casing
and cementing would be adjusted to assure no influence of the hydrocarbon
zones through the well bore on these minerals. In the event the well is
abandoned, cement plugs would be placed with drilling fluid in the hole
to assure protection of any mineral resource and fresh water zones.

The potential for loss of circulation would exist. Loss of circulation
may result in the lowering of the mud levels, which might permit exposed
upper formations to blow out or to cause formations to slough and stick
to drill pipe. A loss of circulation would result in contamination due
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to the introduction of drilling muds, mud chemicals, filler materials,
and water deep into the permeable zone, fissures, fractures, and caverns
within the formation to which fluid loss is occurring. The use of
special drilling techniques, drilling muds, and lost circulation materials
may be effective in controlling lost circulation.

Waste Disposal:

The mud and reserve pits would contain all fluids used during the operations.
All trash would be contained in a portable steel mesh trash cage on
location and hauled to a sanitary landfill. Sewage would be handled
according to State sanitary codes. For further information, see the 13-
Point Surface Plan, Appendix 8.

Mitigative Measures and Stipulations:

If the proposal is approved, the following mitigative measures and
stipulations should be incorporated into the operätor's plan:

1. Two "Trucks Turning Be Prepared to Stop" or similar warning
signs would be placed two hundred feet from the junction of the proposed
access road, on the existing improved road to reduce traffic hazards on
the blind intersection.

2. The portions of the existing jeep trail, abandoned during
access road construction should be permanently closed, water barred and
reseeded.

3. The operator would install drainage ditches, reseed slope cut
areas and restrict grades to a maximumof 8% along the entire proposed
access road.

4. Three 18" x 30' culverts would be necessary to allow proper
access (See Map B of 13-Point Surface Protection Plan).

5. The operator should take any measure necessary to ensure that
all produced fluids, drill cuttings, etc., are contained in approved
pits. Pits would be constructed with one-half of the depth below the
existing land surface. Due to the permeability and conglomeratic
characteristics of the soils, the pits should be lined with an impervious
material, preferably plastic, to prevent seepage or leakage.

6. The flare pit (marked Burn Pit on Diagram B of the 13-Point
Plan) would be used for flaring and should be constructed a minimum of
125 feet from the wellhead.

7. All topsoil would be saved and used for rehabilitation only.
Spoil materials should not be pushed off the ridge top as they would
increase erosion and be difficult to recover for rehabilitation.
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8. If erosion became serious on the road or drill pad, drainage
systems such as water bars and dikes would be installed to minimize the
problem.

.9. All completion and production equipment would be painted a
color to blend in with the natural terrain.

10. The operator would be required to report any leaks and spills
to the USGSand other proper authorities.

11. If fresh water should be available from the well, the surface
agency may request completion as a water well, if given approval.

12. Any fresh water zones, oil shale zones, bitumin zones, and
other mineral bearing formations encountered during drilling should be
adequately cased and cemented.

13. If a historic artifact, an archaeological feature or site is
discovered during construction operations; activity would cease until
the extent, the scientific importance, and the method of mitigating the
adverse effects could be determined by a qualified cultural resource
specialist.

14. Should the wellsite be abandoned, surface rehabilitation would
be done according to the surface agency's requirements and to USGS'
satisfaction. This would involve leveling, contouring, reseeding, and
possibly replanting of the location and possibly of the access road. If
the well should produce hydrocarbons, measures would be undertaken to
protect wildlife and domestic stock from the production equipment.

15. Any stipulations of concurrence as determined by the Bureau of
Indian Affairs.

Adverse Environmental Effects Which Cannot Be Avoided:

Surface scars resulting from construction work, wellpad and the access
road would be visible in the immediate area for the life of the project
and for a significant period of time after abandonment while rehabilitation
is completed. Grazing would be eliminated in the disturbed areas and
there would be a minor and temporary disturbance of wildlife and livestock.
Minor induced air pollution due to exhaust emmissions from rig engines
and support traffic engines would occur. Minor increases in dust pollution
would occur due to vehicular traffic associated with the operation. If
the well is a producer additional surface disturbances would be required
to install production facilities. Traffic hazards with recreational and
other vehicles would be present esþecially at the blind curve mentioned
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previously. Noise levels would increase during construction and drilling
and would remain somewhat increased if the well was completed and a
pumping unit installed. The potential for fluid spills, gas, leaks, and
related accidents would be present, and would provide the potential for
pollution to Starvation Reservoir, however, the hazard is judged to be
low. Some erosion would be anticipated with the removal of vegetative
cover. Erosion is probably the primary impact noted in this area. The
potential for subsurface damage to fresh water aquifers and other geologic
formations exists. Some minor pollution of ground water systems would
occur with the introduction of drilling fluids (filltrate) into the
aquifer. This is normal and unavoidable during rotary drilling operations.
If hydrocarbons would be discovered and produced, further development of
the area would be expected to occur which would result in the extraction
of an irreplaceable resource, and further negative environmental impacts.
These impacts include the cumulative loss of wildlife habitat due to the
areas necessary for roads, pipelines, drillsites, and transmission
lines. These actions may disrupt wildlife social behavior and force
habitat relocation over an extended þeriod of time. In addition, the
cumulative effects of non-point erosion become substantial in a developing
field, primarily those located near perennial streams where siltation
and sedimentation are critical to aquatic life cycles.

Controversial Issues:

The writers have not encountered any controversial issues during the
preparation of this analysis.

Alternatives to the Proposed Action:

1. Not approving the proposed permit--The oil and gas lease grants
the Lessee exclusive right to drill for, mine, extract, remove and
dispose of all oil and gas deposits.

Under leasing provisions, the Geological Survey has an obligation to
allow mineral development if the environmental consequences are not too
severe or irreversible. Upon rehabilitation of the site, the environmental
effects of this action would be substantially mitigated, if not totally
annulled. Permanent damage to the surface and subsurface would be
prevented as much as possible under the U.S. Geological Survey and other
controlling agencies supervision with rehabilitation planning reversing
almost all effects. Additionally, the growing scarcity of oil and gas
should be taken into consideration. Therefore, the alternative of not
proceeeding with the proposed action at this time is rejected.

2. Minor relocation of the well site and access road or a.ny special,
restrictive stipulations or modifications to the proposed program would
not significantly reduce the environmental impact. .There are no severe
vegetative, animal or archaeological-historical-cultural conflicts at



the site. At abandonment, rehabilitation of the area such as contouring
reseeding, etc., would be undertaken with an eventual return to the
present status as outlined in the 13-Point Surface Plan.

3. The only other alternative would be to deny the operator his
rights under the federal oil and gas lease.



O O

Determination:

In myopinion, the proposed action does/does not constitute a majorFederal action significantly affecting the quality of the human environmentin the sense of NEPA, Section 102(2)(c), and the environmental impactsof the proposed action are not likely to be highly controversial.

District Engineer Date

I Concur
Area Supervisor Date

I determine that preparation of an Environmental Impact Statement is notrequired.

Conservation Manager
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Hemorandum. •
:'.

. .

.

To• District Oil and Gas Engineer, N . Edward Guynn

From: Mining, Supervisor, Mr. Jackson W. Moffitt ·

Subject: ,Application for Permit to Drill (fonn 9-331c) Federal oil and
.

.
• gat lease No. /f -2.0 - 1 - if 53

1. The location appears potentially valuable for:

strip mining.*.
.

• ·

r
- underground mining.** ...°

. . ·

has no known potential.

2. The proposed area is ..

· ·

under a Federal lease for ' under
. the jurisdiction of this office.

not under a .Federal lease under the jurisdiction of
this office.

Please request the operator to furnish resistivity,
density, Gamma-Ray, or other appropriate electric
logs covering all formations containing potentially
Valuable minerals subject to the Mineral Leasing Act

-
. Of 1920. ·

. .

If location has strip mining potential: ·. -
.,

• ..
. Surface casing should be set to at least 50 feet below the

10West strip minable zone at and cemented
.° to surface. Upon abandonment, a 3CO-foot cement plug should .

. be set immediately below the base of the minable zone.

.
*If location has underground mining potential: '

.

. The minable zones should be isolated with cement from a point
100 feet below the formation to 100 feet above the formation.' Hater-bearing horizons should be cemented in like manner.
Except for salines or water-bearing horizons with potential

.•• for mixing aquifers, a depth of 4,000 feet has been deemed
•. the lowest limit for cementing.
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U. S. GEOLOGICALSURVEY - CONSERVATION. DIVISION

.7 */ 3. {,Y.t),,
Y¿2k/

. TRON: : DISTRICT CEOLOGIST, HE, SALT I.AKE CITY, UTAH
,

. TO • DISTRICT ENGINEER, C&G, SALT I.AKE CITY, UTAH

SUBJECT: APD HINERAL EVALUATION REPORT - g W.

. 4 · '77Vmc? - WELI. NO.

: i sec. , T. , R.

County r ) •

1. Stratigraphy:

2. Fresh Water:

« & ßür 2
3. I.easable Minerals: r

o Ade; V ah4 ¿m.Sam¿-3en-d-? O
Mao«Asa rashate Ah. ßoM>ou, Ma& v-b¿¾

4. Additional Logs Needed: gg

5.··Potential Geologic Hazards:

6. References and Remarks: þÿ•yt,

Signature: Date: /g -
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* United States Department of the Interior

BUREAU OF INDIAN AFFAIRS
UINTAHAND QURAY AGENCY

Fort Duchesm-,Utah 84026
Hi REN.Y REFER 'fO: 801 722-2406Ext• 41
Land Operations, SMC January 15, 1979

Mr. Ed Guynn
District Engineer
USGSConservation Division
8440 Federal Building
Salt Lake City, Utah 84138

Re: Moncrief Ute Tribal #12-1 located in NWNE, Sec. 12, T.4S. ,
R. 6W., USBSM

Dear Mr. Guynn:

Enclosed is an Environmental Analysis and Negative Declaration.
The Surface Use Plan subnitted by the operator as part of the
application for Permit to drill is adequate with the changes as
made at the on site inspection and with the following stipula-
tions:

1. Enployees are prohibited frcan carrying firearns
while on the Reservation.

2. The operator will pay surface damages for the
pinyon and juniper trees destroyed during construc-
tion. Estimated values is $300per acre.

Archaeological clearance is granted based upon a survey conductedby Dr. Clifton M. Wignall, Archaeologist.

Sincerely,

ting Superintendent

cc:

Real Property Management
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- UNITED STATES RNMENT · •
.

Memorandum .
.

To : ÑEALŸROPERTYÎ' GEMENT ^* AANUARY15, 1979
TIROUGH : SUPERINTENDENT .

raon :SuPvy, SOIL CONSERVATIONIST

SUBJECT:ENVIRONMENTALÃNALYSISANDÍlEGATIVEDECLARATION

$ AREENCLOSINGTHEABOVENAMEDDOCUMENTSFOR W.A. MONCRIEF
FORPERMITTO DRILL ANOIL WELL.

- R. LYNNÑALL

e
,

e

e

e

e

e .



NEGATIVE DECLARATION

APPROVALBY SECRETARY OF THE. INTEROR OF Apolication for permit to drill

an Oil Well -

.

- FIGI Ute Indian Tribe , permitter ,

.go W. A. Moncrief ·, permittee , ævERING THE ELIŒING

DESCRIBED TRUST INDIAN IANDS IN Duchesne COUNTY,STATE ÇF UTAH.

IB3AL DESCRIPTION:

Well site located: 471 feet FNL and 1957 feet FEL in the MEE, Sec.

12, T. AS., R.6W. ·
°

Access road crosses Indian land in the FANFA,Sec. 14, in the SESE,

Sec. 11, and in the SW;, and N¾, Sec. 12, all in T.4S., R.6W., USB&M.

•• e

e

IT HAS BEEN DETERMINEDAETER REVIEW OF THE ACCOMPANYINGENVIIONENTAL ANALYSIS,

THAT THE APPROVAL OF THIS permit IS NØl' SUCH A MATORFEDERAL ACTION .

SIGNIFICANFLY AFTECTING THE QUALITY OF THE HUMANE1NIROM.ERI' AS TO REQUIRE THE

PREPARATION OF AN ENVIIONENTAL JMPACT STATEMENTUNDER SIITION 102 (2) (c) OF THE

NATIONAL ENVIRONMENTALPOLICY ACTION OF 1969 .(42 U.S.C. § 4332 (2) (c) .

January 12, 1979 •
• p.

DATE Act SUPERINrENDENT '.

FY·79-23 LEASE#14-20-H62-3455

.
··

. WELLNo. MDNCRIEF-UTE



UINTAH AND OURAYAGENCY . .

ENVIRONMENTALIMPACT ANALYSIS

1. PROPOSED ACTION: W. A. Moncrief proposes to drill an 01 well

(Ute Tribal #12-1 ) to, a proposed depth of A2 00 feet; to construct
approximately 1.6 - (§mosa miles) of new access road; and up-

Brade approximately none (feet, miles) of existing acceis road.

2. LOCATION AND NATURAL SETTING: The proposed wellsite is located approximate-

ly 10 miles west of Duchesne , Utah in the NANFN
Sec. 12_ T.4S ., R.69 ., USB& meridian. This area is used for

winter range for deer, wildlife habitat , livestock vramine huntine myi recrea-

The topography e at the well site ie a larPe ridPerno anth stopp miopos · tion

The vegetation consist of: pinvon and iuniver trees, -

Wildlife habitat for: LDeer.JAntelope ()__Elk LBear LSmall Mammals

x Birds O Endangered species 2L-other rabbits wronna manirrels, other saml]

ro¾ts , covotes ,
bobcats , badgers , reptiles , magnies crows repr oms joys y

ground sparrows .

3. EFFECTS ON ENVIRONMENT BY PROPOSED ACTION: (1) all vegetation (predominantly
p md 3uniper trees) will be cleared and the lod face disturbed on anoroxi-
um 8 acres used for mell site nd access road (2) se senc and aesthetic

of tas area will be lowe . (3) Some soil erosion will occur along access
roads and at well site. (4) Some disturbance of wildlife,mainly deer,may occur.
(5) Sme minor pollution of the atmosphere will occur in the form of. dust and
exhaust emissions frœ engines.

4. ALTERNATIVES TO THE PROPOSED ACTION: None, if the well is to be °drilled and
Produced. Alternate access route and well site could not be found that muld.
cause less impact.

5. ADVERSE EFFECTS THAT CANNOT BE AVOTDED: None of the adverse effects listed in
item #3 above can be avoided: In order to minimize these effects the operator
will: (1) Follow the Surface Use and Onerating Plan. (2) Restore and reseed all
disturbed land areas to Bureau of Indian Affairs soecifications as soon as
possible. (3) Prohiþit . lovees from carrying firearms while on the reservation
or disturbing wildlife. ( ) Control erosion by diverting runoff water from
drainage ways along roads and by.reseeding disturbed areas,

6. DETERMINATION: This request ·action (tara-) (does not) constitute a major

Federal action significantly affecting the quality of the human environment

as to require the preparation of an environmental impact statement under

Section 102 (2)(c) of the National Environmental Policy Act of 1969 (42
U.S.C. s 4332 (2)(c). Archaeological clearance is granted based upon survey
conducted by Dr. Clifton M. Wegnall.
REPRESENTATIVE: John Evans, USGS •

Clayton Norby - W.A. Moncrief Co .
J.

Jack skewes- Skewes & Hamilton donst. -
--r a/ 1-11-79

Mike Stewart - Uintah Engr. - Vernal Ut
.

• • BIA Repre entative Date

COPY To: R, Lynn Hall
USGS, P.O. BOX 1037, Vernal, Utah 84078
USGS, Dist, Engr., Cons. Div., 8426 Federal Building., Salt Lake City, Utah

84138 . .

L.ease #. 14-20-H62-3455

FY-79-23 well #. MONCRIEF-UTETRIBAL
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O O UNITEDSTATESGOVERNMENT

^7== February 27, 1979 memora.ndum
asyno bert Shields, FWS '

[L ,)("Area Manager
suamex= Endangered Species near Starvation Reservoir in Duchesne County, Utah

To= Edwin Guynn, U.S. Geological Survey
'

District Engineer, Salt Lake City

The Endangered Species Act of 1973 requires Federal agencies to conserve
endangered and threatened species. Also, Section 7 of the Act requires
Federal agencies to consult with the Fish-and Wildlife Service (FWS)
about projects which may affect endangered species.

We appreciate your concerns about the possible impacts of an oil well
on threatened or endangered species in Section 12 T4S R6Wnear Starvation
Reservoi.r in Duchesne County, Utah. At the verbal reguest of Mr. George
.Diwachak, we are happy to provide the following comments on listed
species. The bald eagle (Haliaeetus leucocephalus) winters throughout
Utah and may be seen near Starvation Reservoir from mid-November to
mid-March. The peregrine falcon (Falco peregrinus) hãs been reported
in Duchesne County during the breeding season (March-July). No known
nest sites have been identified in the area of concern; however, several
peregrine eyries are located in northeastern Utah. In addition, peregrines
may hunt along the shores of Starvation Reservoir during the migratory
seasons. At present, no Federally listed plant species occurs near the
oil well site; however, three plants proposed for Federal listing occur
near Starvation Reservoir. Eriogonums hylophilum, Lepidium barnebyanum,
and Sclerocactus q1aucus have been collected in Duchesne County and may
occur in T4S R6W.

If we can be of further assistance on this project or future ones please
feel free to contact us. We appreciate your interest in conserving
threatened or endangered species.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan OPTIONALFORMNO.90
t' (REV.7-76)

h.
GSAWPMR (41 CFR) 101-11.6
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-' United States Department of the Interior

BUREAU OF INDIAN AFFAIRS
UINTAHAND OURAYAGENCY

e?

FortDuchesne,Utah 84026
Of REILY REFEa m 801 722-2406Ext. ggy -

Soil, &bisture Oanservation I•1ebruary 5, 1979

Mr. Ed Guynn, District Engineer
U.S.G.S., Oonservation Division,
8440 Federal Building,
Salt Iake City, Utah 84138

Dear Mr. Guynn:

We are granting archeological clearance for the wells identified below.
Archeological clearance is based upon a survey and report submitted by
Mr. Clifton M. Wagnall Ph. D., Archaeologist who resides at 2317, Arriba
Court, Grand Junction, Colorado 81501.

Ute Tribal 1-14-84 Gulf Oil Corporation SWNE, 14 , T4S. , R6W.
Tribal l-16-B2 Gulf Oil O3rporationNINE, 14, T4S., R6W.
Tribal 12-1 W.A. Ebncrief NWNE, 12 T4S., R6W.

Sincerely yours,
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United States Departrnent of the Interior
GEOLOGICAL SURVEY

sa « Conservation Division
8440 Federal Building

Salt Lake City, Utah 84138

TO: Well File DATE: February 14, 1979

THROUGH:George Diwachak, Environmental Scientist

FROM: J. T. Evans, Environmental Scientist
Grand Junction

In re: W. A. Moncrief 12-1
Sec. 12, T4S,R6W
Duchesne County, Utah
Lease 14-20-H62-3455

SUBJECT: Environmental Analysis 081-79

This will confirm the changes and modifications made and agreed to during
the on-site inspection of the referenced well. The inspection was made by
Clayton Norby, Moncrief; Mike Stewart, Uintah Engineering; Jack Skewes,
Skewes & Hamilton; Brent Weilsen, M&MOil Field Service; John Evans,
U. S. Geological Survey, and Lynn Hall, Bureau of Indian Affairs, on
January 10, 1979.

1. The request by the company for a "tight hole" will be respected. All
geologic information will remain confidential for official use only.

2. The following items refer to the 13-Point Plan:

JA. Item 2-5 - The following.addition was made: Culverts to minimum
size of 18 inches.

B. Item 7-5 was changed to read: No burn pit will be constructed.
A portable steel mesh trash cage will be used to contain trash
on location until it is hauled to the sanitary landfill. (The
Operator indicated no burning of trash would occur.)

3. A portion of access road in NE/4 SE/4 crosses private land; therefore,
a private surface owner rehabilitation agreement is required.

4. "Trucks turning - Slow" warning signs will be placed two hundred feet
from the junction of the proposed access road, on the existing improved
road. The proposed access road junction is on a ridgetop where the
existing road curves, creating a blind curve
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5. The operator proposes to upgrade a poor jeep trail for 1.25 miles.
The operator will abandon portions of the existing jeep trail while
constructing the new access road in order to maintain grades less
than 8%. The operator would be required to permantly close, water
bar and reseed those portions of the jeep trail abandoned. The
operator will be required to install drainage ditches, reseed slope
cut areas and restrict grades to a maximum of 8% along entire
proposed access road. It is important that grades be reduced to
less than 8% to accommodate possible oil truck transports, thus
minimizing spill potential.

6. The operator will take any measure necessary to ensure that all produced
fluids, drill cuttings, etc., are contained in approved pits. All
pits will be lined with impervious material to prevent seepage or
leakage. Pits will be constructed with 1/2 their depth below existing
land surface.

7. The flare pit (marked Burn Pit on Diagram B of 13-Point Plan) would be
used for flaring and will be constructed 125' minimum from well head.

8. The access road was changed on Diagram B to enter at stake corner #8.
This was done by operator request to reduce grade onto location.

9. All topsoil will be saved and used for rehabilitation only. Spoil
material would not be pushed off the ridgetop. Spoils so wasted
would increase erosion and would be difficult to recover for
rehabilitation.

10. An additional 25' of surface disturbance for production facilities as
requested on Diagram D would not be constructed until production is
established.

11. Pinyon-Juniper trees to be bladed off to sides of drill pad and road-A
to be used for firewood. The BIA will sell wood permits this spring.

Existing Environment:

The proposed location is on a NE by SWtrending ridge that separates Weeint
Hollow on the east from Skitzy Canyon on the west. The location is in a
small saddle with a 6077' ridgetop peak to the north. The topographic
location tends to obscure the proposed location from view.

Drainage from location favors drainage to Weeint Hollow but some drainage
to Skitzy Canyon system is possible. With normal construction practice
and erosion control, minor or no impact is anticipated on drainage systems
in area. Accidental spills could contribute to erosion and pollution to
these drainages. Erosion would eventually reach Strawberry Reservoir 0.6
miles to the
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The proposed drill site should not be visible from reservoir. The drill
site would be visible from other nearby ridges and impact judged to be
minor. Several other existing wells can be seen in general area.

The proposed action will destroy Pinyon-Juniper trees which will be
salvaged for firewood. It is estimated 15 to 20 cords or 3 acres of
trees would be destroyed by proposed action.

A cultural resource clearance is needed prior to approval. The BIA has
indicated they will give a conditional clearance as snowcover prevents
an on-the-ground clearance.

The on-site inspection was made while 18 inches of snow was on the ground.
Snowmobiles provided access to the well stake. Three photographs are
attached for your reference.

A rock ledge outcrops on both sides of proposed location approximately
10' below elevation of hole. Reserve pit may encounter this fractured
sandstone and may require extra precautions such as grouting, plastic
liner. The operator is responsible to insure a tight pit.

The operator was made aware of the possible delays while an unusual analysis
was prepared. The proposed action, in my judgment, is only unusual due to
proximity to Starvation Reservoir. Minor or no impact on this resource is
anticipated.

cc: BIA
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MEMORANDUM

TO: E. W. Guynn, District Engineer DATE: February 20, 1979
Salt Lake City

FRON: J. T. Evans, Environmental Scientist
Grand Junction

SUBJECT: Reserve pits - Duchesne/Strawberry Reservoir Area

A recent reserve pit failure (Ref. File Eboo Gulf 1-14-82, Sec. 14,
T45, Rö'J) indicaceo present procedures of allowing clay to be used
as a lining aaterial to assure reserve pit integrity is not adequate
in the shaly soil conditions around Ducnesne.

It is recommened that all future Permits to Drill in this area in unica
reserve pit lining is necessary that tae permit os conditioned to
utilize a metnod that will insure pit integrity. Any metnod taat woula
be proposed by the operator that will insure pit integrity woula os
acceptacle, however, it is most likely that tae use of plastic liners
would be required.

To my knowledge, there are at least two applications (Gulf Loc. Sec. lo,
T4S, R6Wand Moncrief Sec. 12, T45, R 'û) in our offica taat cay require
additional stipulations to oe placed on penuing or approved applications
to drill. Operators of tuese proposed locaticas nave oeen contacted by
telecon or througn taeir representative for their input as to a catooû
that will insure reserve pit integrity and were ouvised of tae failure
of clay as a lining material.

cc: Cook
Diwachah-"
Evans



P. O. Box 2573

CASPER, WYOMING 82602
SO7•237•2541

January 2, 1979

Mr. Bill Martin
U. S. Geological Survey
8440 Federal Building
125 South State Street
Salt Lake City, Utah 84138

Re: Ute Tribal 12-1 Well
NWNE Section 12, T 4S, R 6W
Duchesne County, Utah

Dear Mr. Martin:

Pursuant to our conversation enclosed herewith are original

and two copies of Rehabilitation Plan for the captioned well.

Yours very trul y,

David S. Kamber

BlC

Enclosures

cc: Mr. Clayton Norby
Box 449
Duchesne, Utah



REHABILITATION PLANO O
Lease No.:14-90-HR9-1459 Well Name and No.: Ute Tribal 12-1 ;
Location: TußgNEk

, see. 12 , T. 4S N., R. g W·

W. A. Moncrief 6/flo64Ô¿dyintends to drill a well on
surface owned by Uinta and Ouray indian Tribe . The 16kigg/operator
agrees to complete the following rehabilitation work if the well is a producer:

r Yes /_| No Maintain access road and provide adequate drainage to road.

Yes / No Reshape and reseed any area not needed for maintenance of the
pump and support facilities.

Other requirements:

The following work will be completed when the well is abandoned:

Yes I No Pit will be fenced until dry, then filled to conform to
surrounding topography.

Yes / I No Water bars will be constructed as deemed necessary.

Yes / No. Site will require reshaping to conform to surrounding topography.

Yes No Entire disturbed area will be reseeded. If yes, the following
seed mixture will be used:

B.I.A. specifications

Yes No Access road will be closed, rehabilitated and reseeded using
the same seed mixture as above.

Yes I No Access road will remain for surface owner's use.

Yes Í_I No Water bars will be constructed on the access road as deemed
necessary.

Other requirements: Rig;1rt-of-way across SE½ Section 14-4S-6W to location.

Surface Owner: Operator/Lessee

Name: C. L. Lott Name: W. A. Moncrief
Address: P. O. Box 305 Address: P. O. Box 2573
City: Duchesne City: Caseer
State: Utah 84021 State: Wyoming 82602
Telephone: 801-549-3700 Telephone: 397-237-2541
Date: Dec. 22, 1978 Date: Dec. 22, 1978

I CERTIFY rehabilitation has been discussed with me, the surface owner:

(Surface owner's signature)

This plan covers rehabilitation requirements only and does not affect any other
agreements between the lessee/operator and surface owner.
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Mitigative Measures and Stipulations

If the proposal is approved, the following mitigative measures and
stipulations should be incorporated into the operator's plan:

1. Two "Trucks Turning - Be Prepared to Stop" or similar warning
signs would be placed two hundred feet from the junction of the proposed
access road, on the existing improved road to reduce traffic hazards on
the blind intersection.

2. The portions of the existing jeep trail, abandoned during
access road construction should be permanently closed, water barred and
reseeded.

3. The operator would install drainage ditches, reseed slope cut
areas and restrict grades to a maximumof 8% along the entire proposed
access road.

4. Three 18" x 30" culverts would be necessary to allow proper
access (See Map B of 13-Point Surface Protection Plan).

5. The operator should take any measure necessary to ensure that
all produced fluids, drill cuttings, etc. are contained in approved
pits. Pits would be constructed with one-half of the depth below the
existing land surface. Due to the permeability and conglomerite characteristics
of the soils, the pits should be lined with an impervious material,
perferably plastic, to prevent seepage or leakage.

6. The flare pit (marked Burn Pit on Diagram 8 of the 13-Point
Plan) would be used for flaring and should be constructed a minimumof
125 feet from the wellhead.

7. All topsoil would be saved and used for rehabilitation only.
Spoil materials should not be pushed off the ridge top as they would
increase erosion and be difficult to recover for rehabilitation.

8. If erosion became serious on the road or drill pad, drainage
systems such as water bars and dikes would be installed to minimize the
problem.

9. All completion and production equipment would be painted a
color blend in with the natural terrain.

10. The operator would be required to report any leaks and spills
to the USGSand other proper authorities.

11. If fresh water should be available from the well, the surface
agency may request completion as a water well, if given
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12. Any fresh water zones, oil shale zones, lutumin zones and
other mineral bearing formations encountered during drilling should be
adequately cased and cemented.

13. If a historic artifact, an archeological feature or site is
discovered during construction operations, activity would cease until
the extent, the scietific importance, and the method of mitigating the
adverse effects could be determined by a qualified cultural resource
specialist.

14. Should the wellsite be abandoned, surface rehabilitation would
be done according to the surface agency's requirements and to USGS'
satisfaction. This would involve leveling, contouring, reseeding, and
possibly replanting of the location and possibly of the access road. If
the well should produce hydrocarbons, measures would be undertaken to
protect wildlife and domestic animals from the production equipment.

15. Any stipulations of concurrence as determined by the Bureau of
Indian
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Water Plate No. 1
.- S--stised recorde of stream discharge at µging statione-Contiesei

09288180 Strat.berry River neer Ducheene. Utah

$$ll'ATitti...Let 40°09't?", luna 110*13'15', in SEtsuksut sec.1. T.4 5., R.4 U., fintah sieridian, Duchemne Cs•••nty, se right hank ISO ft (44 m) dcannetrees frem County Road
bride. 2,000 ft (610 m) upetream free mania.m htsh•weter line of Starvatisen Reservoir, and 1.3 miles (12.1 km) west of Drachsene.

BRAINAGEAREA,••710 eq mi (1,990 km2), approsimetely (incindee approximately 110 sq mi or &40 N trth.nary to straut.orry tweerweir).

958100 17 RECMD.•-Mey 1%8 to September 1973.

CAŒ,•-Uster•stage recorder. Detta of map is 5,722 ft (1.744 m) above mean sea level (Kabbit Gulch Quadrangle which gives bridy elevatico).

AVERACE DISCHARGE.•-3 years, 150 ft3/s (4.2t.8 m3/a), 108,700 acre-ftlyr (134 tu.3/yr).

EXiaENES...nonimum discherar, 1,310 ft3/s (37.1 .3/s) May 18, 1913 (naae hetaht, 6.30 ft or 1.920 m}; minista daily dischargr, &O ft3/s (1.13 m3/s) Feb. 27, 1971.

REMARK$,••Recorde good except those for winter periods, which are pour. Several diversions above station for irri.:stion, including transmountain diversions to The
great Basin. Storage an Straunerry Reservoir mezan July II., 1912, water diverted to reserv..tr free headwaters of C.arrant treek teeder <anal since 1936. Diversions

fEso reservoir through Strawberry t mnel to Spenteh Fork dretnage and from tributerten above reservoir thrungh H.hhle Creek ditch and Strasherry River and Willow

Creek ditch to Frovo River drainage. New Soldier Creek Dam, 7 miles (11 km) beluu Strawberry Reserv..ir, c«mpleted fall 1972, and began storage spring 1973.

Beter Oct. Nov. Dec. Jan. Feb. Mar. . Apr. Hay Jaane July Aug. Sept. Year

year

Monthly and yearly mean discharge, in cubic feet per second

- - • • - • 484 430 isa 152 98.1 -

1969 116 91.7 87.6 97.4 88.9 86.3 325 827 335 178 130 110 207

1970 IIS 101 88.3 62.5 72.9 79.8 107 357 219 108 81.5 86.4 124
1971 84.8 80.3 65.6 72.1 48.5 82.2 173 361 220 103 82.2 7&.8 121
1972 73.9 80.7 56.1 68.2 80.3 138 208 327 193 86.9 67.3 73.1 121
1973 91.6 83.1 68.9 64.0 46.6 96.0 208 827 334 115 71.5 89.2 117

monthly and yearly runoff, in acre-feet

1968 • • • - - - - 29,730 25,990 9,700 9,330 5.Bl.0 •

1969 7.020 5,460 5,390 5,990 4,940 §,190 19,320 50,880 19,930 10.920 7.980 6,560 1&9,400

1970 7.260 6.010 5,&30 3.87.0 4,050 4.910 6.360 21.950 11,020 6,670 5.010 $.ll.0 89,620
1971 5,220 6.780 4.030 6,1.30 2.640 5.050 10.270 22.220 13,100 6.340 5,060 6,450 67.670

1972 4,830 4,800 3.320 f..200 r..620 8,500 12,380 20.100 11,510 •. 5,3/.0 &.it.0 6.350 88,110
1973 5,430 4,950 4,230 3,9f.0 3,700 5,900 12,350 50.850 19,850 7,060 4,&OD' 3,310 128,200



Water Plate No. 2

sheet 1 of 2

- -marised records of stream discharge oc gasing statione-Continued

09288500 strawberry atwer at ouchesne. Utah

IRAT!O.••tat 60*09'60", long 110*26'40", in SW\NEk sec.2, T.4 S., R.3 U., Utatah erridian, on right beak 0.8 mile (1.3 km) west of Duchesse and 1.5 miles (2.4 ha)
upstream from mouth.

$$AINAR AREA.••950 sq ma (2,460 km2), approximacely (includes approximately 170 sq mi or 440 km2 tributary to Strauberry Reservoir).

ggilm OF RECORD.--June 1908 to November 1910 (no winter records), March 1916 to September 1968. Fabitshed as "at Theodore" 1908-10.

gi ,•4eter-stage recorder. Datum of gage is 5,512.4 ft (1,680.18 m) above seen ses level, adjusement of 1927. Frior to Oct. Ž6. 1948, chain or staff gages near
present site et various deems. Cet. 26, 1948, to Aug. 12, 19$2, water-stage recorder at site 60 ft (18 m) upstream at datum 1.99 ft (0.607 m) higher.
Aug. 13, 1952, to Aug. 2, 1960, at same size at datus 0.10 ft (0.213 m) higher. Since Apr. 2, 1962, auxiliary water-stage recorder on left bank.

A¥EBAR DISCRAsct..-54 years (1914-68). 151 Et3/a (4.28 ails). 109,300 acre-ftlyr (135 hm3/yr).

Extti!ES.--Nastam discharge, 3.490 ft37, pg |.3/s) May 7, 1952 (gage heighe, 5.34 ft or 1.628 a, data then in use); monimum gage height, 5.49 te (1.673 m)
Nat. 11. 1966 (backwater fra ice); mistansa discharge observed, I fc3/s (0.028 m3/s) for several days in July 1931.

ggiggK$.•-Records good except those for periodsof no gege-height record, which are fair. Several diversions above station for irrigetton, including transsountata
åtwetstons to The Great Basin. Storate La Strauberry Reservoir began July 14, 1912: water diverted to reservoir from headwaters of Currant Creek through CurrentCreek feeder canal since 1936. Diversions fro:n reservoir through Scrawberry tunnel to Spanish Fork drainage (see station 09282000) and from tributartes abowsWeservoir through Ibbble Creek ditch and Strawberry River and Willow Creek ditch to Provo Aiver drainage.

Beter Oct. Nov. Dec. Jea. Feb. Mar. Apr. May June July Aug. Sept. Tearyear

Monthly aug yearly mean discharge, in cubic feet per second

1908 • - - - . . - -, - 179 153 123 -

1909 135 136 100 - • • 451 2,000 1,950 541 365 335 •

1910 212 214 • • • • 1,090 1,020 379 219 165 163 •

1914 - - • - • • 437 1.020 319 241 160 118 -

1915 138 93.5 76.5 77 83 112 209 305 244 102 68.5 83.2 1331916 86.2 103 71.7 66.0 $$.0 305 663 1,110 521 239 182 102 2791917 172 90.7 88.3 &5.0 83.0 175 301 886 1,200 359 176 170 3131918 146 135 137 10.3 95.0 132 156 248 211 132 63.5 79.9 136
1919 104 78.5 49.7 46.0 10.0 130 219 495 176 82.,7 97.2 107 138
1920 91.7 83.8 63.6 75.0 80.0 98.9 146 926 584 198 248 128 2281921 113 108 81.5 90 131 212 277 962 , 970 271 332 167 3111922 133 121 126 84.4 99.3 202 227 1,790 1,280 317 261 169 4021923 148 149 120 100 90 118 298 1,190 142 298 202 144 3011924 142 128 104 100 110 111 189 206 80.4 55.8 44.1 44.1 1091925 60.2 10.5 $4.7 60.0 65.0 93.2 136 142 116 123 81.8 56.1 88.31926 79.1 72.5 65.4 60 70 100 215 268 96.7 73.1 121 38.5 1051927 46.5 55.8 44.7 35 38.1 72.2 140 715 292 204 116 247 1681928 til 133 93.8 70 70 150 340 1,140 339 123 89.4 53.6 227
1929 110 92.6 75.7 73 13 109 138 615 319 196 168 139 177

1930 91.6 87.2 75 70 90 74.6 206 232 121 70.9 91.0 69.7 IOS1931 70.7 60.& 50 50 60 69.4 84.9 90.7 44.8 34.5 41.6 23.7 16.2
1932 36.5 69.7 60 70 80 91.4 147 503 260 81.8 97.6 56.1 1291933 $3.8 17.0 67.6 SS 50 61.2 85.1 250 343 99.8 57,1 45.6 1011934 36.5 48.4 48.1 50 $2.1 46.3 35.4 16.5 7.6 11.3 18.0 8.0 31.41935 21.$ 35.9 35 35 35 55.5 75.3 202 201 &6.2 &9.3 22.1 67.91936 32.5 41.8 48.9 55 60 64.3 232 567 2&S 189 124 92.3 1411937 63.3 83.3 85 80 30 100 221 838 369 196 163 169 2031930 95.1 ¾.3 ¾.2 10.2 102 103 304 521 242 104 69.1 136 1611939 83.6 76.1 84.9 65 SS 169 192 209 93.6 42.7 39.2 54.9 97.3

1¾0 56.3 61.0 69.8 m W 81.2 101 127 47.9 27.5 20.9 97.0 67.4l¾1 30.8 52.9 §§.6 41 55 76.2 123 648 337 140 108 61.9 147l¾2 104 123 99.3 85.0 86.4 107 344 397 210 99.8 62.6 59.6 148l¾3 47.1 80.1 74.2 66.1 92.7 96.3 382 372 219 96.0 110 $1.7 142194 11.4 77.1 74.9 60 70 99.6 166 643 360 137 70.2 65.0 159i¾$ $1.1 90.9 19.4 85.2 91.8 92.9 102 328 192 108 136 66.7 1221¾6 71.3 72.8 60.2 60 75 103 279 279 109 71.0 67.4 52.2 105t¾7 69.5 81.1 75.5 66.8 107 119 206 680 176 78.5 83.7 68.3 135l¾8 68.2 74.6 69.1 65 69.4 106 124 27& 118 50.6 29.5 29.2 89.9$¾9 $2.8 61.6 56 SO 56.4 117 314 763 366 161 86.7 72.3 185

1930 102 97.2 69.7 60.0 65.9 112 340 604 373 153 88.4 88.4 1801951 90.8 97.7 91.0 84.0 91.7 91.6 172 415 246 111 124 63.4 1401953 54.0 81.6 78.5 80 85 97.6 565 2.155 827 305 264 200 4031933 163 132 110 100 95 114 140 181 199 94.8 97.7 61.1 1241934 77.4 86.1 19.7 75 84.9 93.2 148 150 77.1 61.9 55.2 82.9 89.21933 72,6 72.8 63.0 58 55 62.6 138 313 131 65.0 104 56.1 99.71956 $2.0 59.6 77.0 76.4 91.6 124 198 425 119 81.1 56.7 39.2 12217 62.3 71.5 84.4 85.0 84.6 90.0 104 429 454 140 105 78.1 1491958 62.7 102 104 67.9 100 103 182 760 256 89.5 60.0 77.5 1661939 61.2 65.4 61.9 52.6 60.9 14.0 81.1 18.4 41.5 29.3 31.9 31.2 SS.7
1960 32.9 51.0 44.2 44.2 65 62.6 89.6 136 69.9 19.8 12.1 21.3 52.45%i 42.6 49.6 43.6 40.0 &§.0 55.2 66,5 43.0 13.2 3.89 25.1 67.5 41.31962 47.2 49.7 39.0 36.1 78.9 117 454 638 253 101 $4.9 54.9 1613963 99.7 75.9 51.2 40.2 50.3 65.7 101 263 117 39.6 97.0 61.2 93.3!!¾ 51,9 65.9 42.4 40.2 30.0 59.1 118 626 228 85.6 58.5 45.4 106IMS $1.0 60.4 53.5 59.4 60.7 15.0 112 672 527 218 ISS 121 181194 109 114 86.1 74.1 77.1 122 261 284 129 73.6 54.3 73.7 1221967 81.4 17.6 62.3 57.4 71.0 100 128 449 559 234 143 118 174

. 1968 101 92.9 18.3 83.4 90'i 114 L41 506 436 159 LST 103



blater Plate No. 2
-8-marised records of stream discharge ac µging statione-Contimed

09285300 Straubery River at Duchesne, Utab•-Cometaaed

Uster Oct. Nov. Dec. Jan. Feb. Ner. Apr. May June July Aug. Sept. Testyear

Noethly and yearly runoff, la acre•feet
1908 • • - • • • • - - 11,000 9,410 7.320 •1909 $.300 6,010 6,150 • • • 26,800 128,000 116,000

. 33,300 22.400 19,900 •

1910 13,000 12,700 • • • • 64.900 62,700 22,600 13,500 10,100 9,700 •1911 30,100 8,450 • • - • • • - - • • -1914 • • • • • • 26,000 62,700 3,900 14,800 9,840 7,020 -1915 8,480 5,560 4,700 4.730 4,610 6,890 12,t.00 18,800 14,500 6,270 4,210 4,950 96.1001916 5,300 6,130 4,ta10 4,040 4,890 18.500 27,600 68,200 31,000 II.,700 11,200 6,070 202,0001917 10,600 5,1.00 5,l.f.0 2,770 4,720 10,800 17,900 5&,500 71,te00 22,100 10,800 10.100 227.0001918 8,980 8,030 8,ts20 4,320 5,280 8,120 9,280 15,200 12,600 8,120 3,900 4,750 97,0001919 6,400 4,670 3,060 2,830 3,890 7,990 13,000 30,400 10,500 5,080 5,980 6.310 100.000
1920 5,61.0 4,990 3,910 4,610 4,600 6,080 8,690 56,900 34,800 12,200 15.200 7,620 165,0001921 6,950 6,t.30 5,380 3,530 7,610 13,000 16.500 59,200 57,700 16,700 20,1·00 9,9ts0 225,000 "1922 8,180 7,200 7,750 5,190 5,510 12,400 13,500 110,000 76,200 19,500 16.000 10,100 292.0001923 9,100 8.670 7,380 6,150

.
5,000 7,260 17,700 73.200 1.4.200 18.300 12,f.00 8.570 218.000192ts 8,730 7,620 6,400 6.150 6.330 6,820 11,250 12,700 fe.780 3,&30 2.710 2,620 79.5001925 3,700 6,200 3,360 3,690 3,610 5,130 8.090 8,730 6,900 7,560 5,030 3,3/.0 63,9001926 4,860 fe,310 <•,020 3,690 3,890 6,150 12,800 16,500 5,750 la,520 1,440 2.290 76,2001927 2,860 3,320 2,750 2,150 2,120 4,fst.0 8,330 at•.000 17,/.00 12,500 7.130 14,100 122,0001928 6,820 7,910 5,770 6,300 4.030 9.220 20,200 10,100 20,200 7,560 5,500 3,190 165,0001929 6,760 5,510 6,650 4,610 4,170 6,700 8,210 31,800 19.000 12,100 10,300 8,270 128,000

1930 1,630 3,190 6,610 4,300 5,000 4,590 12,300 15,500 7,200 4,360 5,600 4,150 78.4001931 4,350 3,590 3,070 3,070 3,330 4,270 5,050 5,580 2,610 2,120 2,560 1,410 41,1001932 2,2/•0 2,960 3,690 4,300 4,600 5,620 8,750 30,900 15,500 5,1.00 6,000 3,3t•0 92,3001933 3,310 3,390 2,930 3,380 2,180 4,130 5,060 15,1.00 20.400 6,1t•0 3,510 2,710 73,1001936 2,250 2,880 2.%0 3,070 2,890 2,81.0 2.100 1,010 f.54. 696 1,110 478 22,7f.01935 1,320 2,130 2,150 2.150 1,91.0 3,f.10 fe,480 12,1.30 11,950 2.81.0 3,030 1,310 69,15.01936 2,000 2,/.90 3,010 3,380 3,1.50 3,950 13.500 31.,850 II.,7/•0 11,630 7.600 5,490 106,l.001937 3,900 4,950 5,230 &,920 4,l•l•0 6,150 13.130 51,51.0 21,970 12,050 10,010 10.050 11.8,1.001938 5.850 5,620 5,790 f..310 5,670 6,310 18,080 32.010 11·,380 6,380 4,250 8,0b0 116,7001939 5,140 4,530 5,220 4,000 3,050 10,390 11,l.00 12,8t•0 5,570 2,630 2.410 3.210 70.450
1940 3,460 3.630 6,290 3,690 3,t.50 4,990 6,010 7,790 2.850 1,690 1,290 S,770 &8,9101941 3.120 3,150 3,t.20 2.770 3,050 1.,690 7.320 39,950 20,030 8,630 6,650 3.680 104,&OO19tr2 4.fs20 7,300 6,110 5,230 4,800 6,560 20,f.70 2te,430 12,1.90 6,1t.0 3,81.0 3.51.0 107.fs001943 4,130 6,770 4,560 1.,070 5,150 5,920 22.750 22.870 13,020 5,900 6.760 3.070 103,0001944 4,760 &.590 4,600 3,690 fe,030 6,120 9,880 39,520 21,f.50 8,4.00 f..320 3,870 115.2001945 5.230 5,i•l0 /.,880 5.21.0 5,100 5,710 6.060 20,150 11,f.00 6,610 8,360 3,910 88,120t¾6 6.380 4,330 3,700 3,690 4,170 6,320 16,600 17,11.0 6,270 4,360 4,11.0 3,110 78.210t¾7 4,270 4,830 4,650 4,110 5,950 7,310 12,270 29,320 10,300 4,820 5,150 4,060 97,&&O19t.8 6,190 6,61.0 £•,250 4,000 3.990 . 6,510 7,1.00 16,830 6,990 3.110 1,810 1,1f.0 65,260l¾9 3,230 3,660 3,&t.0 3,070 3,130 7,220 22,220 66,910 21.770 9,900 5,130 4,300 134,200
1950 6,270 5,790 4,250 3,690 3,660 6.870 20,250 31,130 22.180 9,380 5,430 3,260 130,2001951 5,180 5,810 5,600 5.170 5,090 5,61.0 10.230 25,550 14,61.0 6,810 7.630 3,770 101.5001952 5.160 &,860 &,830 4,920 f.,590 4,000 33,ar•0 132,500 49,150 18,730 16,210 11,900 292,8001953 10.010 7.860 4,760 6,150 5,280 7,030 8.360 11.120 11,860 5.830 6,010 3,6t•0 89,9101954 4.760 5,120 4,900 4,610 &,110 5,730 8,820 9,220 f.,390 3,810 3.390 4,930 64,5901995 4,l.60 4,330 3,880 3,570

. 3,050 3,850 8,230 19,260 7.800 f.,000 6,390 3.310 72.1901956 3,200 3,550 6.7ta0 4,700 5,260 7,610 11,750 26,150 10,670 4,990 3.490 2,330 86,6701957 3.840 &,250 5,190 5,230 4,700 5,540 6,220 26,360 27,020 8,640 6.4./.0 4,650 108.100 |1958 5,090 6,050 6,370 5,i•00 5,570 6,300 10,830 45,470 15,210 5,500 3,690 4,610 120,1001959 3,760 3,890 3,810 3,230 3,350 4,550 4,820 4,820 2.470 1,800 1,960 1,860 40,350
1940 3,250 3,040 2,720 2,720 2,590 3.550 5.330 8,360 2,970 1,220 7&5 1.270 38,0601941 2,6:0 2.950 2,680 2,460 2,$00 3,390 3,960 2.640 783 362 1,31.0 4,020 29.9101962. 2,900 2,960 2,400 2,220 4,380 7.190 27,010 39,220 15,070 6,220 3.380 3,210 110.2001963 4,130 fa,510 3,520 2.t.70 1.,460 fa,040 6,020 16,150 6,9b0 2,1.1.0 5.970 4.830 67.520196te 3.190 3,920 2,610 2,&70 2,480 3,410 7,050 26,200 13,590 5,250 ),590 2,700 77,1201965 3,1f.0 3,590 3,290 3,650 3,370 4,610 10,250 41,310 31,330 13,390 9.700 7.580 135,2001946 6,670 6,770 5,290 4,550 4,320 7,530 15,530 17.450 7,680 6,530 3.350 4,390 88,0701967 5.010 4,620 3,830 3,530 3,940 6,170 7,6t•0 27.610 33,250 14,410 8.800 7,04.0 125,9001968 4,230 5,530 4,630 $.130 5,210 7,000 8,420 31,130 25,920 9,750 9,660 6,14.0 124.900



blater Plate No. 3

.-Chemical saalysee of meer
DIS• DIS• 015-

Ots- 50tvED SOLVEO SOLVED
DIS• SOLVED WAG• DIS- SODIuW PO. DIS-BATE SOLVED Cat- NE• SOLVED PLUS 185• BICAR• CAR• 50LVfDOF' TEM ER• DIS• SILICA CIUM SIUM SODIUM POTAS- SIUM BONATE BORATE Sut.FATESTAttope Meta ssúPCF finE ATueE CHARGE isto2) (Cal twel INA) slum tus (Mco3: (cn3) (soal

IDEG C) (FTEIS) (NGILI (MOIL) (MGIL3 (MOILI (MGILS INGIL) IMGIL3 (MG/LB (MGIL)
04tÀA100 71•10•14 0910 5.0 28 •• • • **

13-11-17 1355 1.8 40 •• -

71•12•¾4 1000 .0 2.2 •-

72•01-11 1500 5.0 29 -• -
T&•02•t6 1315 1.0 39 •• -

72-03•>2 1205 6.0 67 •• -

72-04-12 1500 8.0 126 -• •

72•05•I6 1530 13.0 146 •- ••

72.06•15 1230 14.0 58 •• -

72•0T•lo 1400 16.0 26 -• - - •-

72•08•16 1440 71.0 25 •• - •• •• •• -

72-09-15 0900 9.0 26 •• •• •• •• - ••72•11•08 1500 4.0 39 -• -- - - -• -73-01•15 1155 -• 23 -• - •• - -• •-71•02•?6 1305 3.0 35 - - - - •• -

73-03-26 1055 1.0 37 11 58 33 97 - 2.2 364 e 90

73•05-07 1370 8.0 195 -• - - - - •• •• -73•05-10 1040 8.0 260 •• •• - -• - •• •- •• ••

73•05-14 1145 11•0 340 •- •- •- - - •• - - -73-45•?! •• 11.5 325 4.6 44 11 9.0 - 1.4 101 0 1473-06•l2 1415 15.0 74 •• •• - - - - - - -T3-07•!! 1620 23.0 38 •• •• - •• - - •• -• -73-07•>5 1250 16.0 35 13 53 28 44 - 2.0 308 0 49

T3-08•t7 1020 1A•0 35 13 52 33 65 - 3.0 351 0 6373-00-73 1110 15.0 35 13 52 32 61 - 2.4 348 0 5573-09•10 1320 14.0 38 •• •• •- - - •• - -13-10•25 1540 9.0 36 12 57 28 37 - 1.6 312 0 387]•!!•IS 1325 .5 32 •• - •• - - - - •• ••

To-Ot•Q0 1255 .0 40 •• - •- - •• - •• •• -

T4-05•$5 1205 10.0 305 •• •• •- •• - - - •• -74•06-05 1230 12.0 61 - •• -• •• - •- •• - - -

74-06-26 1640 74.0 30 -• •• - •• - •• •• - -09280140 71-09-08 1150 9.5 4.0 •• •• •• - - •• - - ••Ti•ll•I7 1000 .0 2.0 -* - *- - - •• •• •• ••T2•01•ll 1045 •5 2.2 •• - •• •• - -- - -72•02•!6 0930 .5 2.1 -- - •• •- - - - •• -

72-03-22 0900 2.0 14 - - - - -• •• - -T2•04•I2 1030 6.0 19 •• •- •- •- •• - - -72-05•t6 1145 9.5 53 •• •- •• •• •• •• - •• ..72•06•01 0800 6.0 48 -• - - - -• •• - - ..72•0T•!0 1000 11•0 8.6 •• - -• - - •• •• - --

72-08•!6 1030 12.0 3.6 •• •• - •• - •• - - ..TR•09-13 0900 6.0 3.3 •• •• •• •• - - •• - -72•11-00 1125 4.0 4.0 •• - - - - •• •• - -73-02->T I 320 3.0 2.2 •- •• •• •• •• •• - •• -73-04•05 0930 3.0 6.6 22 44 29 66 •- 2.1 350 0 65

73-04•?6 0750 1.0 54 •- - -• •• - •• •• - ..73-05-07 1015 5.0 147 •• •- - - - - •• - -71-05-09 0815 3.0 193 •• -* •• - •- •• •• - -T3-05•Il 0855 5.0 273 •- - •- - - •• •• - -

T3•05•25 1110 9.0 leo 24 AT 26 2T - 1.4 357 0 28T3•06•12 1100 12.0 59 •• •• - - - - - - -73•07•l2 0935 11•0 17 ** - •• - - •• - - -73-08-17 0800 9.0 5.8 23 52 32 45 - l•5 360 0 44

73•09-t8 1100 9.0 3.7 •• - - •- •- •• - - -13-10->S 1730 9.0 3.0 •• •• •• - - •• •- -- -73-11-15 1045 .0 3.0 •• - - - - •• •- - -74•02•t3 1220 .0 2.0 •• - - - - •• - - -74•04•ð2 1130 7.0 5.0 •• - •• - •• - - - ..

T4-0S•08 0810 5.0 39 -• •• •• - •• •• - •• .a74•06-05 1040 8.0 22 -- •• •• - - •• •• - -74•06-26 1510 17.0 11 •• •• •• •• - - - - -09280300
44-06-09 1235 - - 21 •• - - - •• 340 0 ••

49•04-07 1045 9.0 - •• •• - •- - •• 334 0 ••MEAR'DUCdESMG 49.,..,4 sess n.o - .. se as - se - sv. . es

50•ti-06 1305 9•5 - 14 ST 13 - 68 •• 376 0 84
%!•O9•$7 0745 14.0 •• •• •• •- •• •• •• •• - --%6-08-14 •• - 40 -- 47 34 06 -- 2.0 373 5 10446•l1-47 •• - 40 •• 49 32 03 -• 2.0 368 9 90



sneetZ OT 8

Water Plate No. 3
teameitae et asstag statione-·Costimed

OIS• DIS• DIS- DIS- SD€-
Ogs- $0LVEG SOLVED OI$• SOLVEO S LVE0 CIFIC NON- SODIum

$AVED NitettE DIS. ORTMO SOLVED DIS• SOLIDS 50Llos com- CA4- AD- =
(MLO• PLUS 50kvEO PMOS- PNOS- FLUO• SOLV€D (R€SI• ISun Of 00CT• MARC- RONAT€ SORP•
agog. Nitesyt hit-larE PMATE PNATE RIDE BonoN ouE af cossit- ANCE MEss NARD- TION pm LYZING
ggt; (N) (NO3) (PO48 (PO4) IFI IBI 150'CI TUENTSI tWICRG- ICa•¾Gi NESS RAfl0 m
ggggjag ing/Li INGIL3 IMG/L3 (ns/L) (MGIL3 tuGILI (MGILI (MGILI MMOSI (MG/LI (MGIL) IUNITSB

•• •- •• - •• - -• •• •-STO •• •• - -

-••------••520----

-•-••------540-----

-•--------560----

.. •• •• - - •• •- - •• 525 - - - - -

-••---••-•--470----

•••-••------360----

-•••---••---530----

•••••---••---530----

-••----••---620----

- •• -- - - - -• -- -- 590 -- •- -- --

-y•-------650----

-••••--••••--430 -----

••••-------490----

100 •- - - - •- - - 541 840 286 31 2.5 ?.8

••••-------550----

•- -• •- •• - - •- - •• 310 -

6.3 •• - - - - - - 100 319 160 7 .3 7.6
e-••••--•----500-----
•••-••------540----

31 .00 - .00 .00 .4 100 - 372 622 250 0 1.2 8.3

47 •• - - - - - - 449 772 270 0 1.7 0.2
43 404 •- .03 .03 .3 160 - 431 720 260 0 8.6 6.3

gg .• -- - - - - - 349 660 260 2 1.0 6.2
-••••------670----

..••••--••---550-•---•

...•---- ---550----

-••••------320•----

•-••-------450----

-••-------550•••---

•-•--------495••---

..-------•---590----

••-----••--•-580-••-••

-••-------540••---

...-----.•-•--525--•--

---••------470-----

-.•----••••--425----

•-•---•••- ---416•-----

.. .. -- - .. .- - -- - 510 -- - .. ..

-.----.----520----

-•••---••••--510••---

--•••-------560••---

5.9 -- - - •• •- •• - 413 644 230 0 1. T.4

-•-w•--•----560----

•• •• - - - •* •• - • - 570 -• •• •• --

•••••• - - .- •• - -480 - - - -

-••---••---490-••-••-

6.5 -- •- •• - •- -• - 316 508 220 e .a 7.4
•• •• •• - •- -- - - •• 520 - •• .. ..

•••----••---550••-----

10 •• •• - - •• - - 365 641 260 0 1.2 6.3

-•----••••••-610•--....

-•--••-••••--630-----

•• -• •• -- •- •- •• •- •• 600 -• •- -- ..

•• -• •• - - •• - - - 6 00 - •- •- ..

••..----••-•-••614••---

•• .• •• •• .. •• -• •• •- 400 •• -- -- ..

•• •• •• - •• •• - •• •-500 - •- .. ..

•• •• •• •- -- •- •• •• •• 520 •• •- •• --

•- •- - - -- •• •• •- - 644 •• - •- -•

9.0 •• •- •• •- •- - •- •- T64 27 i 0 1.8 -

gg .. .gg .. .. .. •• 460 •• 731 27a g I,g 4.

3 •• -• •- •• •• 450 495 -- 884 ¿54 0 2.3 --



- sheet 3 of 8
blater Plate No. 3

.-Chemical analyses et meter
DIS- 014. OtS•

•31%• SOLVED SOLVED SOLVEDDIS• Sistvit• MAG• DIS- SnOTUM PO- GIS•RATE
50tvfG CAL• h£- %OLV¶O PLUS TAS• ICA•t• CAM• 50tvFOOF TEM E • DIS• SILICA Ciu•• Slu•• SODIUM PoTas• Slu•• 90NATE Mir**T€ SutFATESTagggs tium (4 SAMPL€ TIME ATs*BE CMA G€ (SIO2) (CA) (MG) tieA) 5104 IM) (**CnSI (Cn3; (Sna)(D(f. C) (FTI/5) ING/Li (Mis/LI (MG/L) (MGILI (MG/L) (MG/Li (NGIL3 (MAIL) INGILI092 OSAG- 57•$6•>6 •• - 222 •• •• - -- - - - - -

(CNT. 44•04•n2 •• - 100 - 47 24 01 - 2.8 304 0 A464•04•>9 •- - 200 •• 37 IS 37 - 2.4 231 0 366â•06•nl •- - 415 •• 53 23 35 - 8.6 291 0 en64.06•>9 •• - 175 •• 57 29 72 - 2.0 114 13 49
44•04•03 - - 70 •• 31 37 148 - 3.9 354 30 16144w09•01 •- - •0 - 44 30 130 - 3.1 398 22 13364•09-10 •• - 50 -• 46 37 103 - 2•¾ 353 27 11344•it•td •• - 40 - 24 34 104 - 2.4 104 33 04%-02•01 •- - 65 •- 15 in 55 - 4.1 206 5 5669•31•43 - - 19 -• 45 34 67 - F•4 314 7 94 -

70•03•04 - - 75 •- 44 36 82 - 2•& 294 22 90
-

70•04•$7 •• -- 103 •- 44 10 67 - 4.3 125 4 4370•09•n4 - - IV •• 49 39 87 - 3•7 ½4 8 1077)•0T•14 •• - 47 •• 43 33 61 - is 313 0 4178-05-73 - •• !!4 •• $3 28 69 - T.3 328 0 79
TI•!0•n6 •• •- 11 -- •is 35 15 - 3.0 164 la **18•11-17 - •• 10 •• 49 35 79 •• 3.7 325 0 74
Tl•ti-to 0915 .0 50 -• •• •- - - ••

.. .. ..

T3•t2•16 ••
.0 32 •• •• •- - - -

.. .. ..72•01•10 1 00 -• 46 - •• •- - - ••
... - ..

T2•02-15 1415 .0 UT -• - •- - - •• -. •• ••
72•ñ3•t7 0400 5.0 I 59 •• -• •• -- - - -- .- ..

•

77-04-96 •- •• In2 •• $5 26 45 - 2•4 kv9 12 59??-04-13 1610 A.0 2no -- •• •- - - •• •• - -72.85-12 - -- 340 •• M 28 33 - lei 242 0 4372•0S•!1 0839 10.0 144 -• -• - - - -• .. - -
72-46-14 •• 13.0 179 -• •• •• - - •• - - -
FP•©6->B - - 133 •- 44 30 56 •- 2.4 325 0 4672•$7•!7 - 72.0 •ii •• -• •• •• •- •• •• - --72-07•>6 - - Tb -• 29 32 17 - 2.4 ??6 20 47??-44•t6 0570 13.0 %3 -- •- •• •• - •- •- •• -

??•04->4 - - %9 -- 43 36 00 - 347 354 32 10272-09•!i •• 13.0 79 •- •- •• •• - •• - - -
72-49-19 -- •- F1 -- 29 37 86 - 3•T 240 18 90??-10-13 •- -•

- -• 52 33 TO - 3.0 374 0 80??-Il•n9 0914 2.0 89 -• -- •- - - -•
- - -

•

Tl-Al•>2 1410 - 46 •• •• •- •• - ••
- - -

73-02•>7 1145 3.0 44 •- •• •• - - ••
•• •• -

71•43•>3 1010 4.0 67 15 %¿ 37 130 - 2.0 405 0 320
73-44•36 1546 4.0 191 •- •• •• - - •- - - -
73.a5•DU 0920 e.0 7·4 •- -• •• - - •• •- - -
13-44•i0 odh 4•0 904 •• •• •• - - •• •• - -
71.nS•¡l 1145 W.0 1040 -- -• •• •- •• •• •- -- --

71.ns-14 0840 7.5 1200 •• •• - - - •• •- - -
73.n§•t9 104> 10.0 1250 •- -- -- - - •• •- - •-

• 73-05•>0 •- 10.0 ¿40 ta 47 2• 26 •• Fe 771 0 4371-45->% - •• - - 34 24 28 - 3eu 234 0 &A
. 7).04•44 1900 14.0 560 -• •• •• - -• •• •• - -

13•©7-11 1640 1^•¾ 100 - -• •• - - •• -.73-47•>% 0930 15.0 95 14 52 35 75 - 2.0 %75 071-04-69 - -• -• - 44 37 99 - 4.3 ses e 102F3-as-14 1670 71.o in 18 ao 36 94 - 2.4 564 16 116 -

71.98-14 1440 91.4 47 •• •- •• •• - -• •• -- -- .71•09-no - - - •• 19 35 05 •• 3.7 257 14 473-69-13 Oslo 11.0 93 -• - •• - •- -- .. .. ..
T1-10•>$ 1840 5.5 74 15 47 36 00 - 2.0 363 e 9371•l0•>% 1140 9.5 16 -- •• •• - - •• •• - -
71-11-!¾ 153> t.0 48 •- .- -- - - -- - - -14•©l•99 133d .4 44 •• - •• - - •• •- -• -
74.nt-14 1600 .0 44 •• •• -• •• •• •• •• - -
74•¤3•t9 1640 4.0 [15 •- •• •• •• - •• - - --
74-0%-31 0920 9.9 11A -- •• .. - - .. - - -
74-oS•of 1640 15.0 341 - -• •• .. - -- - - ..

74.46-63 1710 16.0 154 •- •• •• - - •• - -• •-
74-04-74 154> >3.0 44 •• •- •• •• - -• - - --

00244500 41.04-19 - -• 110 17 ¾ 31 60 - .0 342 22 424|•09-te - - 700 1% •T 24 33 - .0 195 0 50p) 44-67•1) - - 59 •• & 35 •• 6A -• 334 9 67
47•03-20 1535 ,

- 13? •- ¾ 21 - 77 •• 334 0 12547.04.il 11½ - 640 -• 44 22 •- 17 •• 740 0 16
47•%•72 1410 -• 177 •• ¾ 30 - M •• $b4 0 41
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a...•t=••••..t.....u...-c...,... Water Plate No. 3
Ots- DIS• 015- DIS- 5 F•DIS• SOLvto 50t.vED Dis- Sot.VED SQLVED CIFIC NON- SODtum$0LVEO NIIstfE DIS. ORTNG 50tvEO DIS- SOLICS 500105 CON- CA•¢- AD. MENCYCMLO- PLuS 50tv€O ÞMOS- PMOS- FLuo- 50tyco twEst- rsone of DUCT• Ma·•0- 80·saTE some- ANL•RIDE silygayé NIraATE 9887E PNAT€ RIDE dono•i OU¶ AT CQeST[- ANCE NESS MAGO- TION PM LTZING(CI,) lii) (•603) (PO41 (PO41 (F) IS) 180•() TUENTS) (MICRO• (CAeMGI NESS RATIO SAMPt.Egitg/L) (MG/Li (MG/LI INGILI iMG/t.) (NGIL3 804/4.3 (MG/L) (MGILI MMOSI (*t0/L) (MG/t.) fuNITS)

..-•-----365-606-•-r--3R44 •• *- - - - •• 436 - 732 220 0 2.4 7•9$$ •• - •• - - •• 287 •• 453 170 0 1.2 7.712 •• - - - - - 319 - 533 230 0 1.0 7.934 •• •• - - - - 439 - 734 260 0 4.9 8.3
35 •• - •• - •- - 6tt. - 951 230 0 4.2 0.747 •• •• - - - •• 606 - 975 270 0 3.4 8.432 •• •• •• - •• - 520 - $63 270 0 2.7 8.432 •• -- - - - - 482 - 789 210 0 3.1 6.760 •• - - - - - 407 - 691 160 0 2.9 0.7
22 •- •• - - - - 424 - 474 250 0 1.8 8.3 3R46 •• •- - - - •• 464 •• 771 260 0 2.2 8.3 3R22 •• •- - - - - 422 - 681 250 0 1.6 8.3 3R28 -• •• - - - - 505 - 782 280 0 2.3 4.4 BR19 •• - - - - - 400 - 656 240 0 1.7 B.0 BR
35 •- •• - - - - 442 - 714 250 0 1.4 7.9 3R24 -• - - - - - 485 •• TTO 280 0 2.0 0.5 3R35 •- •• - - - - 473 - 750 270 0 2.1 0.3 3R•• •• •• •• - - - - •- 900 - - - -

-•••••------830----

- •• •• - - - •• •- ••800 •- •• - -

•--•••------•650----•• •• •• •• - - - •• - 440 •- -- - -1% - •• - - - - 172 - 596 240 0 1.2 6.5 3R
--•••••-----530-----

9.9 •- •• - - •• - 314 - 508 230 0 .9 8.2 BR
-••----••--465•----
-------

---460
-----17 - •• - - - - 309 - 646 240 0 3.6 0.1 3R---•----

-•--460----

23 •• •• - - - - 392 - 673 200 0 2.3 8.4 3R•- •• - •- - - •• - - 7 30 -• •• -• •-27 -• •• - - - •• 486 - All 260 0 2.4 8.3 3R
•••----••••---765-•---35 •• - - - - - All - 695 200 0 2.7 8.4 3R

g) -- •• - - •• •• 458 - 759 2TO O 1.9 •i 3R-•-•---
---760•----

65 -• •• - - -• - •- 622 · 962 200 0 3.4 0.2

--•-------TTo------ •• - - - •• - - •- 510 -- - - -•• •• •• - - - - - - 50 0 - •• - -•••••• - - •• - - -500 -• - - -

•- -- •• - •- •- - - - 440 -• - - -

7.2 •• - - - •• - •• 301 508 229 0 .0 B.!6.7 •• - - - - •• 271 - 468 190 0 .9 7•7 ER
-••----•---590••••-••

••••••------•720-•---24 .00 •- .03 .03 .6 500 •• 493 792 ¿70 0 2.0 0.334 •- - - - - •• 530 - 476 270 0 2.6 8.0 BR28 .13 •• ett .12 .6 TIG - 548 873 ¿80 0 2.5 8.5
.

••••••
- - - •• - ••®00 •• - - -

31 -• •• - - •• •• 442 - 704 190 0 2.6 8.5 BR•• •- - - - •- - •- •• 760 -- -• •• -•25 -• - - - •• - •- 495 806 290 e 2.0 0.4-••---•-

---810•----

-••---••••--850-----

•• •• - - •• •• •• - - 800 -• -- - -•• •• - •- - •• •• - - 430 •• •• - -

••••-------750••---

•- •• •• - - - - - - 430 -• •- - •-

•• -• •• •• - - •• •• - 610 •• •• - •••• .• .. •- •• •• -• •• •- 770 -• -- -- •-20 •• 4.2 - •• - 500 - 500 765 263 0 2.1 0.2 SL•i •• 3•T - - ** 280 - 363 540 234 0 .9 - SL$7 •• .00 -• •• •• •- -• 430 722 264 0 1.8 ••

50 •• 1.1 - •- •• - •• •- 678 251 0 2.1 -

6.0 -- 2.9 •• •- •• •• •• •- 45% 235 22 - ••

$6 .• .4g - -• •• •• •• •• 647 250 0 1.% ••

90 •- •90 •• •• •• •• - - til 257 0 1.4 ••

IT .• .50 •• •• •• •• •• •• 652 746 0 8.7
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blater Plate No. 3

-Gemical eas1yees of unter

015• Ott- 015•
DIS• SOLVEO SOLVED SULVED

DIS• SOL¥() ma6- DIS• SODIUM PO- DIS-
ATE 501.VEO CAL• NE- SOLVED PLUS TAS- HICaW- CAR• Sot.VE0
OF TEmoER- nlS• SILICA CluM Sluse 500tum POTas• Sluse RONATE tin•sATE SutraTE

STAf!090 54W•Bit SAMPLE TIME ATUM€ CMA GE ISio29 ICai (46; (Nas Snsu in) INCO3) (CO33 (5048
80E4 C3 (FT'/5) INGILS (MG/La (MG/Li (NGIL) (MG/L3 (MG/L) (M(s/Li IMAILI (MG/LB

09248580 -

Corr. 40-09-19 1615 - 30 28 58 39 - -• 86 - 369 16 110

49•04-07 1055 9.5 146 -• - - -• •• -• 342 0 -

49•04•07 1300 11.5 - •• - •- - - •• 344 0 -

40-07-42 •- - Edi - 37 29 52 •- 3.9 223 i 22 78
40-09•t0 •• - 44 •• 40 27 TO - 4.9 338 7 107

49-10•lo 1300 11.3 105 •• -• - - - •• 345 19 86

90-86-94 165o 13.0 ett 17 54 23 - 26 -• 203 e 39

$0•$1•06 1330 9.5 91 19 %9 34 - 6T •• 377 0 OS

$4•04•24 1245 19.0 38 10 52 Jt 130 - •• 404 14 149

$5-10•t9 131% 13.5 47 21 51 36 113 - - 486 0 129

57•03-70 1800 9.5 u¾ •• - •- - 05 - 396 0 96

%T•07•>6 1410 21.0 132 to 54 29 •- 62 -• 340 0 73

57•10•?2 -- - 96 •• 43 37 90 - - 394 0 ©2
58-04•07 •- •- 9t0 16 44 21 •• 30 - 754 0 og
54-04•>3 - - 1000 16 45 21 -• 24 - 754 0 33

$6•05• 7 - - 910 16 44 21 - 30 - 254 0 41
54-05•>3 •- - 1000 16 45 21 •• 25 •• 258 0 3350•08-22 s- •- 64 is 55 31 - 94 - 392 O 109
6 -04-05 - - 3AS - 33 19 TO - 4.7 Fil 7 74
42-04-17 •• - 379 -• 43 25 57 - P.7 229 16 44

62-06-16 -- •- gia -• 55 31 55 - F.0 326 0 40
47•07•11 •• - 94 -- 20 35 76 - 1.6 214 15 129
62-08-91 •- - 76 •• 47 40 97 - 2.0 3>d 9 144

62•09•05 - •• 42 •• 24 43 122 - 2.4 312 17 172
67•O9•lb •• - 44 •- 45 42 122 - 2.4 40 3 142
62•l0•14 - - 100 -• 60 35 72 - 2.4 367 6 104
62•l2•o3 •- -• 70 •• 56 35 06 - 1.6 400 0 107
6%•02•06 •• - 100 •- 42 26 80 - 2.7 300 21 71

63-44•tl - - 100 •• 32 27 79 - 2.0 747 3e 96
61•04•>+ - - 120 •• 22 32 105 - l•4 26e 20 114
63-06•>2 -- - 310 •• 4 23 40 - 3.4 2FS 9 49
43•54•>5 - - M -• 24 32 44 •• 2•4 765 15 9861•07-17 •- -• 25 •• 37 39 130 - 2.0 365 15 144

43•48•I3 - - A •• 48 35 88 - 4.3 400 0 10043•09•!d - - 65 •• 24 32 79 - 2.0 266 16 47
43-10•10 -

.
- 40 -- 25 35 112 - 2.0 pig is 116

63-!!•n7 . -- - 74 •- 36 34 101 - 2.0 344 e 44
44-02-17 •• - ½0 •• 6¿ 35 110 - 2.0 440 12 115

Ø•02•01 - - 45 -• 41 21 86 - 3•5 715 10 140
44•42-14 •• - 45 •• 36 35 121 - 1.6 3t4 20 117
45-03•o2 -- - M •• 19 33 122 - 3.9 ?»5 32 124
6%-03•08 •• - 65 •• 25 31 99 - 2.7 2% 14 til65-03->3 •- - 40 •• 49 31 93 - 3•¾ 323 26 98

45.04•n7 - - 140 •• 46 35 102 - 2.7 341 23 107
65•04-20 - - 110 •• 40 28 88 - 3•l 246 25 96
65-05•n3 -- - 640 •• 24 24 29 •• 2.7 750 0 60
M•nS-17 - - 610 -• 46 24 34 - 1.6 ??6 0 49
6%•06-01 .. - 775 -- 31 22 30 •• l•6 184 16 46

64-06-14 •- - 510 •• %i 24 37 - 1.6 290 0 55
A5.64-PU -• •- 340 •• 30 26 44 •- 2.0 204 13 66
Ø•07-99 - -• 210 •• 50 30 51 - 2.0 313 0 83
65•07-19 -' - 205 •- 53 35 59 - 3•9 312 17 92
65•OA•o3 •• - 200 •• 4 32 63 - 4.T 361 0 81

44-0 •17 •• •• 150 •• - •• 76 - 3.1 2U7 16 95
64•08-10 •• •• 120 •- •• •• 16 •• i.6 176 6 57
65•$9-?7 - •• 11% •• 36 33 73 - 2.0 297 6 93
65.11-61 -- •• 110 -- -• -. 83 •• 2.0 ??6 7 101
64•$$•04 - - 45 •- •• •- 131 - 2.0 411 0 147

64-03•14 - •• $70 - •• •• 86 - 4.7 271 0 97
64.04•94 - -• 210 -• •• •- 50 •• 2.0 270 28 61
44•05-45 •• •• 310 -• -• -• 42 •• !•4 • 291 5 76
44-45•31 •- •• 160 •• 40 31 62 •• P.4 337 0 75

64.47.74 - - 74 •- 55 35 109 - 2.0 400 0 112
4A•04•30 -- •• 40 -• 3M 39 126 •• 2.0 404 4 141
AA-10•?e - - 40 •• 62 36 9 •• 2.4 317 19 158
47•02•96 •• •- 25 •• 48 35 106 •• 2.4 348 e 114

.

6F•nk-23 •• - 40 -- 60 27 111 •• 1.6 386 li
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Nater Plate No. 3

Siam einse oc gassag statteen-cautimet

Dis- 019• DIS- OIS- 5 E-
DIS- TutvEI) SOLVED DIS• SOLV€D SULVED C1FIC NOW- SODitpaSOL¥ED WITWITE DIS. CRT••O SOLVED Ols- 50LIDs SOLIDS CON- Ca.»- so. AGEECTCML.0- PLUS 50tv€D PW05- P••OS- FLuo. Sne vEO taEst- tsu•• OF DUCT- W •&D- 8094TE 5049-

alOg WIT*ATE islTRATE P••ATE P•e&TE RIDE 60eos DuE At CONSTI• ANC€ NES5 etaaD- TIOtt PM LTIIIC
(CL3 INI (N333 (934) (Pool (F) (8) lon*C) TUENTSI f••TCRO- (Ca.mGa N£55 RATIO SMPLÆ4MG#Lþ 4•tGILI (MGILI INC•/Li iMGIL3 totG/LB IUAIL3 (MGILS ING/L) •tMOS3 t••G/LI iMGIL3 (UNITSB

E - 460 - - - - - - 012 286 0 2.2 -

se --------eva----

SS --------887----

34 - .28 - - - 240 - 344 680 212 0 1.6 - 3000 - .02 - - - 560 - est see all e 2.3 - at
te --------Tra----

4.0 - 8.8 - - - - - - 519 229 0 .0 -

El - 460 - - - -• - - TIT 207 0 8.7 -

28 - .20 - - - - - 429 80 243 0 3.4 B.4

18 - •SO - - - - - SSS 923 274 0 3.0 Sol

20 •-
.40 - - - - - - 014 200 0 2.2 1.8

$6 - .60 - - - - - - 604 252 0 1.7 7.3

- •• 24 - - - - - - 820 260 0 2.4 8.0
Te5 -- 8.0 - - ... - - - 472 191 e .9 B.0
146 •• .40 - - - - - - 454 200 0 .8 7.9

7.% •• l.0 - - - - 208 - 472 197 0 .9 8.0
S.0 -• .43 - - - - 271 - 459 200 0

,
.9 7.9 .24 -•

•70 - - - - 510 - $19 264 0 2.5 0.2
41 •• -- - - - 250 343 - 413 lec 0 2.4 8.7
87 -• -- -. - - 350 360 - 662 210 e 1.7 6.9

146 -- - - - - - 313 - Sto 210 t 1.1 .3
87 •• - - - - ISO 404 - 48 i 270 0 1.5 8.2
19 •• - - - - - 381 - 459 194 0 2.4 .4

4 •• •• - - -- 650 540 - 079 200 0 2.5 .229 •• •- - - - - 578 - 961 289 0 3.1 8.2

32 •• - - - - - 534 - 425 24a e 3.4 0.4
33 - •- - - - 550 544 - 99i 299 0 3.2 -

22 •• - - - - - 453 - 791 290 0 1.6 -

24 - .. - - -- - 445 - 034 200 0 2.2 7.9
26 - -- - - - 440 432 - 715 210 0 2.4 0.5

23 - - •• - - - 400 - 656 190 e 2.5 4.5
34 •• •• - - -• •• 454 - 75A 190 0 3.3 0.6

25 - •• - - - - 42 - 484 200 0 2.6 4.2
13 •• - - - - - 592 - 936 2¾ 0 3.5 8.2

34 -• - - - - - 4 2 - 879 300 0 2.2 7.5
25 •• - - - - - - 462 •- 703 19a 0 2.5 4.2
33 .

•• - - - •• - 462 - Sie 210 0 3.4 0.5
44 •• - - - - - 470 - 032 240 0 2.9 4.2
33 •• -• - - - - §66 - 936 300 0 2.8 4.4

50 •• - - - - - 407 - 703 190 0 2.9 .5

42 •- - - - - - ¾3 - 910 230 0 3.5 4.4
44 -• •- - •• •• •- %!4 - 935 180 0 3.9 8.4
35 -• - - - - - 450 -• 742 190 0 3.1 0.8
St .- -- - - - - 497 - 820 250 0 2.6 4.6 .

47 •- - - - - - Sol - 843 260 0 2.7 A.5
26 •- - - •• - - 479 •- 754 220 0 2.6 5.4

8.9 -- •- - - -• - 164 - 490 160 0 .9 A.!
9.2 -• -• •• •• -• -• 314 •• 502 210 0 1.0 A.2
7.4 •• - - - •• - 265 •- 420 170 0 .8 .6

.2 •- - - •• •• •- 130 •- 540 230 0 8.1 7.4
15 •• - - - •• - 312 •• 499 180 0 1.1 a.4
14 •- •- - - - - 347 - 635 250 0 1.4 7.7
20 •- •• - - - - 450 - 642 240 0 1.6 4.4

. 41 •• - - •• •• - 500 - 728 250 0 2.3 7.5

24 •• - - - •• - 44% - 684 •- -• 2.2 4.6
6.0 -- - - - - - 762 - 414 -- •• .5 A.4

25 •- - - - - - 42) - 473 230 0 2.1 .4
26 -• •• - - - - 420 - 714 •• •• 2.5 4.4
62 •- •• •- - •• •• 604 - 950 - - 3.5 4.1

43 •• •• •• - - - 440 - 790 •• -• 2.5 7.6
14 •• - - •• •• - 382 - 436 - - 1.4 A.3
$2 •- •• - - •• - 3AS - 549 - - 1.2 8.3
31 •- - - - •• - 429 - 60 i 250 0 1.1 0.0
26 •- •• .. - - - 699 w- 609 ¿Se 0 2.2 0.2 ·

$4 •• - - - •• •• 411 •• 86'i 280 0 2.4 4.1
40 -- •• - -- •- - 600 •• 971 260 0 J.% 4.3
32 -• •• •- •- •- •- Sie -• 812 300 it 2.2 a.¾
36 •• - •• - -• •• ¾7 - 891 260 0 4.0
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-2.2,.........

015• 014• 015•
015• $0LV(D SOLVED SOL¥€D

Of%• 50LVEU MAG• DIS• 500Tum PO- DIS•OSTE SOLVEO CAL• NE- SOLVED PL is TAS• AICAR• CaP- 50tvfDOf IENDE • Of5• SILICa CluM %fun SOO!UM POTA5• Slum hoNATE HO••aTE SULFATESTAf!Oli tiuMNgR $AMPL¶ T!ME A¶¡¡¾( Ç•tARGE |ggg); ICA) (WG| (qg) gjgM (g) (oggg ((n)) (504)(Df.4 Ci III'IS) INGILI (<w/Li (MûlLI (MG/L3 iMGIL3 (MGIL) (MGIL) (Mr.ig.) (MG/Li
09240500- 47-04•43 •• - 94 •• 53 38 102 - 2.0 1F2 10 174Coir. 47•45-15 •• - 245 •• 47 27 45 - - 8.6 114 3 7147•D4•)4 - - 700 •• 48 26 37 - 7.4 ??? O Ti47-07•lo •- •• 240 •• 51 33 48 - 3.6 313 0 AN67•09•te •- - 110 -• 47 36 75 - 3.6 3J4 à 107

ATytt•n* -• - 95 •- 54 34 74 - 2.4 347 16 10044•©2•0e •• - 45 •• 59 34 80 - 1.4 313 7 11064-03-76 - •• 110 •- 50 35 01 - 2.0 33F 11 16748•0%-16 •- •• 460 •• 53 28 30 - 1.A 27§ 9 7§44•04•>0 •• •• 315 - 52 37 43 - 1.6 293 4 101
73•41.>7 •• 4.0 - •• - - - •- - •• - -73ros->3 •• ;1.0 190 14 54 32 70 - 2.5 249 0 16071•09->l 1400 13.5 1%0 13 50 35 73 - 2.5 252 24 170F4•$3•>5 -- •• 95 •- •• •• •- - - •- - -TI.49•¡T 094§ 4.5 .70 -• - - - - - - -• -

7t•10•t3 090 3.0 1.0 •• •• - - - - - •• -Il•ll-se 0956 .5 .80 •• - - - - •• - - -•78•l2-1e 1050 .0 1.5 •- •• •• - - - - •• -??.nl.gg tilo ,o I.) .- .. .. - - .. .. .. ..72-02-16 0940 1.0 .80 •- - -. •• •• - - .. ..

72•ñ3•>3 1329 a.0 1.7 -• - - •• •• - - - ..??•04-al 0940 5.5 4.0 •• -- •• - - -• - •• -77•*6•n2 1915 12.0 1.8 •• •- •• - - •• •• - -72•©4•>l 1535 22.0 1.5 •- - - - - •• - •• -72•$4-ol 1015 13.0 1.7 -- •• •• •• - - -• - •-

72•04•>4 1010 9.5 1.7 -• - -• •• - -• •• •• --7‡.09-11 1540 16.0 1.6 •• •• •- •• - •• - - -77•lo•n6 0935 6.0 1.4 •• - •- -• - •• - - -•??-11-49 0910 .0 .40 •- •• - - •- - - -• -72•lf-ob 1502 .0 1.5 •• - - - •• - •• •• -

?)-01-71 1115 3.0 1.3 •- Os To 100 - 7.3 aba 0 320
71-04•11 1420 10.0 4.1 •- - - - •• •• - - -73•05-to 1615 ¡¾.0 42 38 75 56 63 - $.6 403 0 190

73-06•t2 1100 11.0 26 39 84 74 95 - 5.3 442 0 31073•0F•I3 1010 14.0 12 36 62 74 100 - 4.7 429 0 32073-67-13 1050 14.0 12 -• •- •• - •• •• •• - -73•04-15 1155 14.0 7.3 40 da 19 94 - 4•9 434 O 350

74• 2-12 1040 3.0 1.4 •• -• -• - •• •• - - .-14•43•>5 1410 8.0 4.0 •• -• - - - •• - - --74-04->t 1410 15.5 1.9 -• - - - •• - •• •• --00249000 41•07-11 - - - 34 127 ITT 256 - 4.4 17e le 154049•07-42 •• - - •- 128 173 360 - 20 2f5 34 1420
49-09-10 -- -

'
- -- 53 24 60 - $• 266 2 15099249446 71-48.04 0810 4.0 97 •• - - •- - - - -71-04-09 0910 7.0 49 •• •• •• •• - •• - - •-fi•lo-no 0415 3.0 42 •- - •• - - •• - - -TP•03•>2 0740 1.0 39 •• - - - •• -• - - -

72•05-02 1100 3.0 AT •- - - - •• - - - -72-06•95 • •• •• 792 •• •• •- - - •• •- -• .. |72-07•1e -• •• 96 •- - •* - - •• - - --12•0S•t6 lib> 11.0 43 •• •• - - - •• - -• ..72-04-12 1106 12.0 50 •• •• •• - - - - - .. .

72•10•05 3045 6.0 51 •• •• - - - •• - -- ..T3•04.44 0910 .0 25 •- •• - •- - - -• -• .-

T3-05.11 1206 4.0 410 •• - - - - •• - - -13-os•>0 -• 5.0 172 3.1 3.5 .9 3.5 •• •4 ti e 7.0

73-07•12 1300 19.0 230 •- i. .5 •- •• •• 13 0 --13-07-17 1130 19.0 230 •• •• - - - - - - -13•OS•¡6 1300 .0 97 •• - - - -• •• •• - --

74-04•t5 1100 .0 22 •• •• •- - - •- - - -09291000 54•05-71 -- -• 324 3.1 4.• .2 •• 2.3 •• 15 0 3.1SS-06•26 •- - 156 3.0 4.0 .7 - 1•¾ - 14 0 3.741•0 -24 1200 16.5 16 4.1 7.4 .0 - 2.3 - 22 0 2.9yg.ns-04 184¾ 10.0 331 •• - - - - •• - - ..

Ti•09-09 1230 13.5 - •- •• •• - - .. .. .. ..71•10•04 1210 7.0 69 •- •- •• - .. .. .. .. ..7|-t!•93 -- -• .00 •• - -• •• •- .. .. .. ..Ti•!2-43 0900 - .00 •• - •• .. -- .. .. .. ,,72-04•>6 1055 4.5 94 -- - -. .. .. .. .. .. ..

77•06•ne •• 7.5 171 •• •• •• - - •• .. .. ..72•07•t9 •- - 247 •• - •• •• -- •• .. .. ..72-06•i6 1605 13.5 319 -- - •• - •• - - •• .. ..12-09•I2 1500 11.0 IAS •• - •• .. .. .. - - ..T&•io•05 145b 10.0 25 •- •- •• - •• - .. -
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tase ettee at gagias erations-Concianei

Ots- DIS- Of%- etS• 5 F•

DIS• 50LvEO 50LvtD DIS• SOLVED SQLVED CirIC N088- 4001Ute

90L¥tO NitellE DIS. ORTWO 50LVED 015- SOLIDS 50LIDS CON- Cau- 40- AGENCT

(MLO• PLuS SOLVED 9405• PMos- FLuo• hut.V€D 14E51- 150- CF DUCT- oswo- BONATE 5049- ANA-

RIOC isilearE NIIRATE PNATE PMATE RIDE nosoN 00€ af coNSTI- ANCE e.gss maan- TION PM LYZIW,

ICL) ges; (NO31 IPO4) I 043 (F) tel 140*C) fuE%TR) (Mtc••0- (Ca.••GI Nt:55 matin SU9tE
gaiGILI t**GIL) INGILI tWG/Li iMGIL3 (MGIL) tun/La (MGILI (MG/L) most (40/01 (Mo/L) (UNIT5)

42 •• •• - - - - 540 - 074 290 0 2.6 8.5
14 •• • - - - •• 366 - 546 250 0 t.2 8.3

15 •• - •• - •• - 325 -- 521 233 e 1.3 0.1

IS •• - - - - •- 383 - bil 260 4 1.3 B.2

22 •• •• - - •• •• 439 - 73d 273 - 4 2.0 8.3

20 •• •• •- - •• - 47T - 764 280 0 1.9 A.3

24 - - - - •• - 502 •- 7 4 300 0 2.0 8.3

27 •• •• - - - - 487 - 751 276 0 2.2 B.4

17 -• - - - - -• 362 - 585 280 34 1.1 4.3

-••---••••--420----

23 .24 - •03 - .4 320 - 482 795 270 67 1.8 8.2

gy ,11 - - .82 .5 370 - 524 a20 290 39 1.9 8.5

•• •• •• - - •• -• •- - 160 •- -- - -

••••- - - •• •• - -1164 - - - -

...••---.----!!90----

.---.---•----1219•----

...-••---•-••-800•----

....---..--•-It72----
••••---•----1215----

....••--.----tise----

-••-••--••••--1350 ----

•-••-------1151----

••••••------1200---••

•• -• - •• •• - - - - 1150 -• - - - ,

•••••--•-••---1125-----

.
- •• •- - •- •• •• - - I i 25 •- - -• •-

••-•-••-••---1525••---

--•------••t223-..--

12 • .45 - - .25 - - •• BTO •• 1264 52C 150 1.9 B.1

- .. - •- •• .- •• - - 10 t 3 - .. .. -

9.1 •• - - - - - •• 635 474 420 07 1.3 T.7

12 •• - - - •• - - 837 1210 510 150 1.8 4.1

13 .TS •- •• .09 1.8 2000 - 449 1200 513 160 1. 0.2

•• •• - - •- -• •• - ••1140 •• •- - •-

12 -- - - - •• •• - 479 1234 540 160 1.8 8.1

.--•--••--•--1200••••--

.. -•- •- - -• •• - -1180

42 •• 2.5 - - - 6200 •- 2020 2590 1050 TOS 3.4 4.3

70 •• .80 - - - 4650 - - 3150 1930 745 5.0 -

15 •• .20 - - - 430 - - 779 234 i 1.7 -

.. .. .. - -- .. - .. - <su - -- - -

...•--------<¾e----

...----••--•-«SG----

.. .. - .. - -- .. .. - 450 - .. .. ..

....•- - - - - - -<so
-- - ....

---•---•----25----

--•---••---«So----

%.5 -• - •• - •- •- •- 30 21 12 3 .4 4.7

1.0 -• •• •• - •• - - 16 19 A 2. .2 6.5

,
.. -- •• - -• •• - .. - tð 7 e - 8,9

...--------<50-----

.0 -• •30 - - •• - - 23 33 12 0 - 7.4

.5 •• .30 - •- •• - - 26 32 13 2 - 7.0

1.0 -• •60 •- •• •• •- •• 29 3ð 18 e .. 7,¡
.. .- - •- •• -• -• •• - <50 - - - -

.. .. .. -• •• •• -- •• •• 450 •- -• -- --
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blater Plate No. 4

aisselimmens etm em mimes
DIS- nis- Ott- Ots- SPE•

SOLWED 015• SOLVED SOLVED 015• SOLVED SOLVED CIFIC NOM- 54 ItPt
.

DIS- $0LVED NITRITE DIS ORTWO SULVED DIS- SOLIDS SotfDS CON- LAR*
TAS• BICAW• CAR• SOLVfD CMLO• PLUS SPLV6 Pa•05• FLuu- 50kv£D (RESI- (SUN OF DucT. 9440- guyaiE 5 P• ANA.

$$UM 00MaTE 8048TE SutraTE MIDE NITRATE MiraaTE PhaTE 410( 80404 00E AT CONSTI- ANCE NESS suo- 110N ••• tvlis
(WB t•fCO3) (CO3) (5047 (CL) IN) I••03) : 04) (Fi itu 180°C) TuENTs! tailcoo- (ca.uGi mess a*T30 S:WLE
A #Li î•tálki ANG/Li (MGIL) (MGIL) (WGIL3 (MGIL) INGIL) IMb/LI (UGILI (MGILI (MG/L) MMOS) IMú/LI imot i treili53

1.0 274 e 54 3.2 .02 - .It .a 50 - 323 520 270 m .4 4.0 GS
----------.-•.---•2000 -•-**••GS

$1 ST3 0 2000 %7 I.6 - .06 2.• 7800 - 3150 4170 1600 1100 4•* F•¾ GS
-• - - - .- - .- .- -- -- - - §10 •- •• - •- GS

8.® 395 0 1360 140 2.6 -• .09 .o 1100 - 2440 3090 600 260 10 e.3 GS

4.2 393 0 6S0 82 .81 •• ...09 .7 990 - 1690 2260 420 99 6.5 d.I GS
3.3 421 0 950 110 1.1 - .14 .6 1100 - 1910 2710 500 150 B.8 5.0 G5

-----..--------4000 ---•--GS I

get
.

426 0 900 100 -. - -- •- •• •- •• 2800 490 140 4.2 8.3 GS

.4 374· 10 1140 62 - p.S •• - 4200 •- 2260 2590 1050 705 3.4 8.3 SL

20 275 34 1420 70 - .80
- - 5600 -• 2350 3150 1030 73N 5.0 •• 50

%.9 496 Q 1150 65 -- - -• - 5320 2340 - 2800 470 450 5.6 4.2

7.9 56e e 1500 66 1.1 -
.

.06 •• - - 2610 3oso 1300 ×30 4.4 7.4 Os

Tod 522 0 1580 Et - -• •• •• - 3100 - 3460 1200 420 5.2 8.1

Ted 400 0 1530 16 - - -• - - 2000 - 3270 1100 750 a.6 8.1

4.6 564 0 1500 72 1.3 - .09 2.4 6600 - 2690 3170 1200 FFo 5.2 T.8 G:
7.4 404 0 1340 66 •- -- •• •• - 2610 - 3050 1000 e10 m.3 8.0

6.6 476 0 1460 75 - -• •• - - 2010 •- 3200 1100 660 ».a 0.1

7.3 42e 0 1400 62 - .- -• •- - - 2380 2¾0 1300 470 9.1 7.9 GS
7.4 404 0 1300 72 - .. -- •- •- 2560 •• 3020 940 580 i.3 6.9

IS 479 e 1600 ao I.6 - .it 1.8 5200 - 2740 335e x300 920 4.3 7.3 55

( 4.7 442 it 160 12 - 4.3 •• •• IEEÑ 684 VI TR 332 0 2.6 8.2 SL
) g.g egn ti 835 55 - .40

-• •• 8600 1960 1930 2670 4tG 0 7•$ 8.3 So
-* 444 0 166 12 - 3.1 -• - - - 444 1010 348 0 2.7 - as
•• $4d 35 484 3g .-

,gg
- J - - Ig6g 1770 439 g g,g - gg

$$ 401 67 449 24 - .20
-- - 4600 - 1840 1770 •37 0 4.7 .. y

22 574 56 7¾ 45 •- .20
•• •- 9400 - 1470 2400 474 e 4,4

'
.. g

.3 71¿ 34 648 40 - 1.4 •- •• - •• 1610 2300 564 o 4.e 4,4 Os
•• 58 0 226 14 - 2.6 •• - 2700 806 -• 1180 365 0 3.4 0.1 15
•• 015 30 981 62 -

.30
•- •- 9100 2250 - 2940 720 0 d.3 a.% GS

-• 662 26 743 44 - 2.2 •- - 7600 - - 2560 676 0 T.0 e.4 GS
•• 429 51 653 36 •• 2.1 -- •- 6200 - - 2400 ¾U 0 b•• 8.6 GS
•- 004 20 621 31 - 1.4 •- - 6600 •• - 2250 638 0 5.4 8.4 GS
•• 844 35 691 36 •• 8.3 •• - 4800 •• - 2380 670 0 6.3 6.4 CS
-- Gio 41 789 46 •• 2.6 -• - 7600 •• •• 2630 als e 7•3 8.3 GS

$1 TAJ 56 979 69 - - •- •• 10000 2260 - 3084 ½0 0 9.3 6.4
•- •• •- •- -• -- .. -• -- - - -• 1600 •- -• -- -- wa

Tal 504 0 210 16 -• •• •• •• - - 773 1170 340 e 3.1 a.! GS
•- 464 0 E61 38 •• 1.5 -• - .. - - 993 246 0 a.* 5.2 is
-• 454 30 164 *? - .90

•- - -• - - 1120 224 0 5.7 6.4 GS
•• 506 0 143 38 •• 3.2 -• - - - - 1080 270 0 4.2 8.1 65

-• -• •- •• - - .. -- - - - - 800 •• •• •• •• 45
..-....-.....-----840••••--••GS
-•---..-.-...-••---635-••••••GS

2.4 314 7 220 28 .00 - 13 - - - 425 940 320 44 2.1 d.4 Os
.. .. .. .. - .. .. .. - .- - - 000 -- •• - •• GS

2. 324 0 160 25 -- .. .- .• - - §41 $47 300 35 2.1 8.8 65
•• •• •• - •• -- •- •• -- •• •• 1360 *- - •• -• 05

3.4 321 0 200 24 .04 -• .09 .0 950 -• 592 919 240 29 2.5 b.1 CL
2.6 264 4 100 23 .26 -• .03 .9 590 -• 535 869 240 59 t.2 4.4 Os
2.8 290 11 ISO 23 .18 -- .12 .¾ 620 - 555 660 300 46 2.8 8.4 Os

•• •• -• -• - •• -- -• •• •• •• •- 500 •• ** •• •• 05
2.9 320 5 180 25 .06 - .06 .% 560 - 564 876 300 30 2.1 6.4 GS

*• •• •- •• •• •- .. .. .- .. .. -- 790 •• -- •- •• GS
- £49 6 105 14 •• 2.4 •- - - - 370 615 252 48 1.1 -- GS
•• 140 0 M 4.0 - 1.3 •• - - - 176 307 141 26 - •- G5

•- 121 e 45 6.0 - .%0 -• - •• - 168 259 114 16 •• -- GS •

•• 294 4 181 20 •• .60 •• - - - %28 803 11e 75 1.6 •- Os
•• 132 0 M 4.0 - .60 •- - - - 181 291 120 12 -- -• GS
•• ¿94 9 40 39 - .10 •• •• - - 940 1340 466 195 3.0 •- Os
•-293 0-33 ••-•--•---752-••-•-G5

•- 267 0 - 1§ •• •- -• - - - - 744 - •• •• - GS
•• 164 0 30 1.0 •• - •• •• - - •• 335 147 t i •• •• GS
•• 304 0 i%i 18 - .40 -- - •• - 493 756 310 54 1.4 -• 0;
** -• •- •- •• •• •• •- -• -- •• •• 669 •• -- •• •- Gs
•• 337 0 369 3% •• .00 •• •• - •• $74 1320 4M 148 2.7 4.1 gg

i.7 144 11 120 11 .00 •• .0. .3 320 - 358 574 220 50 1.2 4.4 ;s
2.0 ¿34 O 140 16 .03 •• .03 .4 350 •• 427 71; 230 32 1.6 8.7 gš
8.3 172 0 58 5.9 .01 •• .00 .3 160 - 230 185 160 72 .6 6.0 gg
2•¿ 215 0 130 14 .13 .. og) .3 330 - 383 644 210 >9 1.5 4.1 65
dei 247 0 130 16 .06 •• .04 .4 330 - 421 480 770 62 $.4 4.3 GS

7.2 26% 0 130 19 .12 •- 404 .• 350 •• 656 726 240 49 1.5 4.3 05 |
•• •• •- •• •- •• .. .• -• .- •• •- 450 •• •• •• •• 05

2•i 251 0 120 14 .00 - .09 .) 310 - 422 679 2·0 23 1.7 6.4 GS
•• •• •- - - •• - •• •• 890 245 •• 424 •• •• •• •• 05
•• •• - - •• •• •• •• •• - - - 605 •• - - ••
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014• DIS•
gitt DIS• 50! wt0 SavFD

impeElt ot4• SOLVED us4- nit• 400tum
GN Laf- LewiG• DAT€ SOLVED Cat- Mr- 591 vFO wtus
LATE !• ;- UF TEMPt0- DIS• SILICA Cilim šÿism sonttpa enrag.

3A Œ 28 $$TE TUllt itifW haWPL( TIME ATIN•E C••aWG€ $5102) (Cal twOi ihAl SIUW
(OEO CI (FT'IS) (MGILI flIGILI ***AIL) t*GIL) t*GILB

$$ SUCIIESIIERITER ASOFE SUCIIESilE FEEDER C -CONT. 45 10 16 lie 14 11 69-95-14 •• •• 1000 - SP 77 34 -

A4•06•?0 •- - 3500 - 27 4.7 4.7 ••

69•l0•01 - •- 600 - - §9 94 40 --

6•••ek-19 •• - 400 •• 64 10 46 -

64-04-06 •- -• 450 - ST 75 44 ••

44•08-01 •- -• 00 - $4 11 47 -

49•l0•!4 •• •• 450 - 62 14 50 •-

.
64•il•05 - - BO - 61 77 30 -•

7e-03•04 •- -• 15 - S% 47 205 -

ik•0+•04 -• •- 100 - 59 79 34 -

70-0S•08 -• - 300 - 53 74 44 -

70• 4-01 •- •• 300 - 55 %) 51 -

TU•!)•$4 - •- - - 65 77 77 •-

7t•Go-79 -• - 300 - 57 76 39 --

71•UT-14 - •• 100 - 42 18 21 --

71•0B•23 •• -- •• - 64 79 47 -

71•lG•07 •• •• - - 70 11 51 -

Ti•ll-17 •- -• - - 63 74 19 -

72•05•!2 •- •• 600 - 48 20 30 -

7¿•04•24 •• •• •• - 35 13 14 •-

7¿- 7•26 -• •- •• - 52 ?! 31 --

72•09•le -• •• - - 63 14 61 -

TF•l0-13 •- - - - 61 78 40 •-

73-OS•24 - - - - 32 13 25 -

73•0T•tl - -• BOO - 44 72 36 -

73-07-?3 -- •• 700 - 47 71 31 --

73-09-04 •- •- •- - 49 94 46 -

67 WICR TWM5tts CANAL5tzm CRET Nls CARL 40 10 19 !!0 Of So 71-04-07 - - 90 - 4% 93 SI •-

Ta•uf•ii •- -• 87 - 00 44 116 --

73-07-24 - -• 30 - SS 13 61 -

73-40-07 •• -• 42 - 6% *T 111 -

FJ•ko-20 •- -• 75 - 64 la A3 -

73•do-22 •- 24.0 45 13 40 43 110 -•

TI•09•04 -• •- •- - 75 49 147 -

73•¢9-19 •• -• 36 - 63 47 105 --

it $15mtERIT RIVER BEIN STAIVATICE RESERVOlg 40 10 25 110 25 44 6 -11•03 •• -• •• - 50 lA Al -

TG•04•07 •- -• 3.0 •• 6 69 137 -•

To•09-Ga - •• §0 - 63 t? 44 -

Ti•07-14 - •- 50 - SS 11 Aa -

Ti•©B-21 - .- - - Te il 73 -

Ti•l0•04 •- - - - 19 14 74 -

TI•lt-17 - - - - 59 to
7¢-04-04 - •• - - 10 64 10 -

. 7?•05-12 •- •- 100 - St 43 74 •-

Te•94-28 - - -• - 43 & Al -

72•$7-24 - -• - - 54 14 77 -

T&-49-19 •• -• -. •- 43 16 74 -•

* 7t•l0-13 -• -• •• •• 69 of 80 -

7>-08-04 -• -• •- •• $7 13 TA -a

73-JU-71 0449 10.9 100 13 55 13 44 -t

73•09•©4 -- -- •• - $0 11 73

75•04•21 1435 13.1 145 14 SS 14 TO
74-02-71 101% d.a 70 33 63 14 81
Tw•J3-25 - •- %5 - - -. ..

74-s*S-01 1710 • 350 IF 51 14 71
F•-46-22 0940 10•© 350 - - •• -

69 IIRAIN RETUKN10 CREY MIW CANALWKNYTON 40 10 28 110 03 44 77-05•03 1705 15.9 El •- -• •- -

70 CKET MTS CANALAT Itxilli 40 10 29 110 u3 25 7 4-09-72 1430 20.0 6.0 15 IOS 46 120 -

71 CRET NIN CANALAT Couuty amD ou 10 J2 110 03 54 7<-05-01 1700 22.4 f.S - - •- - a
??•0S•04 1030 11.: E5 - - - -• •Å
7t•IO•04 1015 11.5 •• -• -- - -

73-Ge•!2 1600 12.0 (.5 -. •• •• -

73 SETANTS rŒK AT BRYANTSFORXCUARDSTATION 40 10 32 111 13 l•s 73-39-21 1700 14.> 2.0 6.3 SP 74 3.2 -4

73 DUCHESNEFE£DER CANALAT DIVERSION NR ERIDGEIAND 49 10 31 110 17 55 73•98-21 - 14.5 90 $1 52 14 %) -#

74 DRAIN RETURNTo cxEY EtN CANALNR 'fft0N wo 10 41 110 Pa CA 7¿-OS-04 1005 13.4 •• •• •• •• •- -a

75 KlIOK TOWNSITECANALNR SAND PASS 4C 10 42 109 šd 04 79-09•05 -- -• -• - 91 q§ $4§ -4

76 LAEE BOKENANOUlftA31 m MTICE 40 10 43 it0 09 45 F3•47-25 1150 18.4 35 6.1 •62 76 94 -*

Ph•94-21 GROS 20.% 45 9.7 78 to (10 -e

74•07-15 1170 17.e 53 9.2 59 96 74 -•

77 3RAIN 1510 GRET NžM CANALAT ITAtz KmD 53 m MilOM 44 10 4% 110 05 4A 7*•V7•ll - •- 2.0 - 114 45 130 -+

1.*•07-24 •• •• 40% - 160 12 244 -

14•Ø¾-07 •• •• l.0 - 142 sa 179 -4

73-08-20 •- •- 4.0 - $46 41 ¡A4 -e

TO ROCET 701st CANALAT STATE EMD $7 AT DUCESE *0 10 46 110 71 §A I 0 Y -

123 45 142

??-05•31 •• 10.6 •• - •• •-
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gggggit-.SitSO 05 etremiB••Contitisoi

Ots- DIS• 014• 015• Dil• S E•
SOL (0 DIS• 50LVEO 50LvEU Uth• 40LVED SOLVED CIFIC Oe• 50DiuW

DIS• 50LVEO NITRITE DIS. ORTWO 5 ILVEu Ols- SOLIOS SOLIDS Co . Caa- 43- AGENCYtas• OICAR• Cak- SOLVED CMLo• PLUS SivED anos•- Ft.vo- 50tvED taEtte (SU•I OF 00CT- AMS ÀS½aTE 504>- &
Sitpi Bassay 11044TE SULFATE WIDE selfRafE NiitesTE PasTE *EO€ 80a0m QuE af Coast!• ANCE NESS maao- ilose p•e LYlM,
(Mþ t••CO31 4C331 (504) (CLI INI 1903) (*043 IF) iBI 180•¢) TuENTSI t••ICRO- (ca.MG) N•.ss GAfl0 m

int/Li is*GILI tießlt.! tWGILI tWG/L) (MG/Li (MG/Li (MG/Li t••0/L) IUGIL3 INGILI (saGiti itWOS t''Get t O/LT (UNilŠl

5.2 247 0 87 11 - - -- - - 322 - Sir Poe 34 .9 8.2
6& 809 0 30 2.5 •- - •• - - 144 - 226 100 15 .4 7.9

2.0 253 6 103 13 - •• -- - - 375 - 463 250 36 1.1 e.3
1.6 24¿ 20 123 17 - - -• - - 419 - 644 240 51 1.2 d.4
4.6 26% 0 97 17 •• •• •• - •• 378 - 576 2%0 26 1.2 B.!

Se• 272 2 116 13 - - •• - •- 401 - 433 240 36 1.3 a.3
2.4 324 0 121 21 - - •• - - 481 - 739 300 27 8.5 0.9tot 245 6 lit 9.6 - - •• - - 3TS - 576 260 62 .4 B.2
3.9 371 0 617 44 - - •• - - 1280 - 1660 570 270 3.7 B.!
2.4 215 5 138 12 - - •• - •- 400 •- 507 ??e $2 .9 8.3

2.4 243 0 110 16 - - •• - 80 3T4 - SST 240 16 1.2 8.2
2.4 242 0 165 17 -• .- - - - 451 - 464 270 75 1.4 8.
4.4 22¿ 6 122 12 - •• - - -- 391 - 586 270 SI .F B.3
1.4 20ñ 6 122 14 •• - •- •• - 380 .- 594 250 72 1.1 0.4
1.2 170 0 76 9.2 - - •• - - 242 •• 430 160 40 .6 0.2

2.0 234 0 143 12 - - •• - •- 441 - 674 200 73 1.2 0.3
2.0 254 7 163 18 - - •• •• -- 491 - 734 314 4e 1.3 9.3

.4 217 13 125 16 - •• •• - - 404 - 624 270 13 8.0 Bel
1.6 19% 7 100 11 -• - •- •• 0 345 - 522 240 47 .7 4.3
7.• 893 0 00 II - - •• - - 313 - 479 400 46 .9 a.g
3.2 144 e 54 6.0 •• - •• - - 203 - 345 t*0 23 •7 T•9
8.6 221 0 93 12 - - -• •• - 326 •- 533 220 35 .9 0.2
2.F kyr. e 163 20 •• - -- •• - 504 -- Tag 300 74 L.5 5.2
2.0 251 0 128 14 -• •- •- - - 414 - 603 2F0 40 1.1 a.!
1.4 143 0 56 8•5 - -- -• - - 220 - 366 130 16 .9 7.7

2.0 204 0 96 11 - - •• - - 340 - §40 210 36 le i 7.9
2.4 201 0 2 11 •• - •• - •- 320 •• 519 200 39 1.0 6.0
2.4 217 4 136 IS •- - •- - - 420 - 626 230 44 1.3 4.1
1.6 19' 0 142 15 •- - -• •- - 384 •• 416 210 51 i.6 8.1
3.1 23l 10 413 27 - - •• •- -• 684 - 1220 &¿0 220 e.4 8.1

2.4 189 18 202 14 -- - -- •• -• 518 - 772 280 46 1.0 A.5
3.1 19f 14 451 24 •- •- •• •- - 930 •- 1270 440 210 2.9 4.1

24 254 0 259 23 •• - •• •• - 639 -• 928 340 110 2.0 6.2
4.9 299 9 420 2% .25 •• .06 •F 1000 - 866 1220 440 700 2.3 e.1 GS
3.1 276 0 359 20 •• -• -• •• •• $28 - 1140 390 160 2.4 6.0

3.1 251 0 323 27 •• - -- - - 720 - 1040 he ISO 2.4 4.?
1.4 337 6 120 26 - •- -• -• - 488 - 769 270 0 2.2 6.1
2.7 434 0 540 61 -• - •• - - 1240 - lA40 he 190 3•¾ 4.2
2.7 374 0 297 40 - - -• - 470 789 - 1160 110 66 J•i 6.2
2.4 270 9 193 21 - - -• •- - 507 - 747 290 52 1.e 6.4

tot 261 0 166 21 •• - - - - 483 - 737 270 58 1.7 8.1 i
4.7 259 18 195 25 - •• •• •• - 560 - 854 310 73 1.6 4.1
2.4 290 0 215 23 - - •• •• •• 604 - 42 350 100 1.4 4.7
3.1 ¿64 0 179 26 - •- •• •- •• $12 - 780 240 70 1.8 8.7

.F 305 0 270 35 - - -* - 400 710 - 1040 360 100 2.5 8.2

• 2.4 271 0 ISO 24 - - •• •• •• $22 - 791 250 59 1.9 8.1
• 2.• 238 0 144 21 - - •• - - 420 - 481 230 37 8.6 a.?

2.0 264 0 i 6 28 •• •- •• •• - 533 - 803 250 55 2.0 8.2
2.7 193 13 206 24 - •• •- •• •• 516 •- 767 240 To 2.2 6.4
2.F 308 0 210 28 •• •• •• •• - 593 •• 912 330 74 1.9 8.1

2.4 267 0 163 27 - - •• •• - 482 - 771 250 27 2.7 B.?
2•2 27¿ 8 150 22 .03 -• .01 .> 360 .. 479 755 Psa 24 1. e.4 05
2.7 307 0 165 24 •• - •- - •- 503 -• 808 780 30 2.9 6.1
2.3 250 0 140 22 .22 •- .06 .¾ 320 •- 478 788 270 44 1.6 4.3 GS
2.7 257 9 154 21 - - •• •- •• 40s - 757 260 15 2.0 4.4

2•$ 301 0 160 27 .70 - .12 .6 340 -- Sil 810 250 34 i.d 6.1 05 ,

2eF 314 3 160 24 .00 •- .09 .3 400 •• 535 836 290 30 f.I a.4 GS •

•• •• •• •- •- •• •- •• •- -• •- -• 755 •• •• -- .. GS
2•* IBM 6 140 22 .01 •• .06 .4 3d0 •- 482 771 270 20 1.9 4.4 GS

•• •• •• •• •• -- -- •- 380 440 •- 760 •- -- -• -• GS

.- •• •• •- •- •• •- •- -- •- •• -- •• 3400 •• -- •- •- GS
•• 5.¿ 319 O 400 30 •• - -• •- - - 473 1240 440 100 2.5 7.9 GS
.•••••-----•-•-----2200 -••--••GS
.. .- .. - - •• - - - - 950 .. - -. - GS
..••••••••--•-••-----820 -•--•-GS

•• •- •• •• -- •• -- •• •- •- -• .- •• 2400 •• -- •• •• 65
1•¾ 264 0 0.3 2.5 .12 •• .03 .¿ 20 - 236 430 256 79 .1 4.2 G5
2•4 216 0 130 15 •- •- •• •- •• -• 387 662 210 11 1.% 8.1 GS

* •• •• •• •• •• •- •• •• •• •• •• 3100 -- -• -- -- GS
•• 3•¾ 259 0 509 34 - •• •• - - 1050 •• 1400 450 740 3.0 4.2

.• 2.2 21e 0 260 18 .00 •• .0o .4 360 - §79 882 240 43 ¿.5 8.1 65
•• 3•¿ 203 0 350 30 .13 •• .0J .9 430 •• 712 1040 3/4 150 2.7 4.0 65
.• 2.2 234 0 190 17 .04 -• .00 .3 350 -- 494 182 240 43 ¿.0 d.I GS
.- 2.7 304 0 451 34 -• •• -- •• •• 1000 •• 1340 410 220 2.5 4.1
•• Ie4 340 0 669 61 •• - •• •• - 1620 •• 2230 770 490 3.4 4.0

•• 3.1 363 0 605 51 - - •• -• - 1310 - 1710 440 300 3.¿ 8•0
•• k•¾ 34¾ 17 648 % - - •• •• - 1410 •• 1800 4/0 100 3.3 4.1
•• 4•Y 311 0 542 46 - - •• •• - 1200 •• $610 530 270 3.8 7.4



sheet 1
Water Plate No. 6

.••Chemical anatyees of water

Geologic source: gay, unconnotidated deposits; Tu, Utata Formation: Tap, Parachute Creek Noaher. Creen Rivet ¶otmation; Tsu, Green Kiver Formation,

undivided; 1½, Wasarch Formattam, KToh, North Norn Formation,
Sodi 4: Were no value te reported for pastassium. Na + K has been calculated and is reported as sodium.

Milligrama

Grolagic Date of Tuvaper- Silies catetum Magstestsam Sodi.a- Putassium Bicarben• Cartan- saaliste

intetite Itame or cuner source collection store (5102) (ce) (Ms) (Na) (x) are ate (504)
(*C) (80°3) 59

(p•9-17)2tdca•l U.S. Bureau of 1.and Tu 9- 3-71 - 11 20 16 510 2.2 467 0 720

itanagement
(B•10•ll)12bas-51 Unknown Tu 3•16,72 11.0 to 60 27 900 $.1 571 0 1,000

(D•l0-20)33bbc•l U.S. Bureau of I.and Tgu 7•24.64 - IS .0
7.3 859 1,420 189 9.1

Manageme se
(D•11-li)iidbb-Si Unknown Tap 3-Ib-72 - 37 32 29 BIO 5.6 983 0 950

32dcd•l Preston-Nutter Corp. - 6-11•72 - 22 75 100 170 2.6 726 0 360

(0•il-17120sca-51 Unknown Tgp 3-16-12 -
- is 63 1.000 • 690 - •

(0-It•lt)20cha-S1 do Tap 3-16.72 8.0 29 78 73 1,000 6.2 809 0 1.500

(D•l1•21)31bdd•l Golden Hatch Tgu 8-31-71 16.0 IS .7
.7 370 .9

562 65 220

(D•11-24)6doc•l U.S. Bureau of I.and Tsu 8-26-65 - 12 3.2 .5 438 644 0 334

Management
1 7cac•t to Tau 8-24-65 - 12 3.2 .S 418 691 0 310

(D-12•21)i9bdd•51 Sulphur Spring Tgy S-30•71 - 15 1.6 .6 230 .8 353 32 130

(D•l3•14)24edb-51 Pan American Ott Corp. Tgp 7-15-66 • - 73 31 25 1.0 415 0 15

24dha-l do Tgy 1-15-66 -
· 59 29 30 1.0 366 0 20

(D•t3•23)27ecd•SI Unknown Tgp 4•l2-72 10.5 17 100 200 410 7.3 576 0 1,500

(D•13-25)29bah-51 Indian Spring Tgp 9• l•71 • 24 150 110 140 .7 308 0 550

(D•l&-14)4abd-St Pan Ainerican 011 Corp. Tgy 7-15•66 - • 36 60 37 1.0 293 0 113

(D-14-19133aad•SI charite Brown spring Tap 9- 2-71 - 26 84 61 93 1.3 438 0 300

(D•lk-22)25cac-51 Pine Spring Tgp 4-12.12 8.0 19 63 56 92 1.9 506 0 240

(D•t4-24)21ccc-51 Unknwn Tgy 9-13•72 10.0 21 130 12 74 1.2 319 0 500

(D•li-1914bbe•SI Secret spring Tgy 9- 2-71 - - 31 • 130 • 370 • 390

(D•li-20)15bbd-S1 Flat Rock spring Tgp 8-31-11 17.0 16 57 16 24 .4
242 0 57

(D•l3-23136ddd-51 FR Spring Tgp 9-17-64 8.5 17 65 36 17 302 0 94

(D-:$-23)7bec-S1 Unknen Tgp 9-12-72 10.5 16 16 45 36 .5
275 0 200

(D•IG•16)]2dda•SI us1do Vilcom TV 4-11•72 11.0 23 58 52 66 3.0 &&9 0 120

(D•14•ll)3c•51 Camel Rock spring Tu 9-25-48 - 26 70 41 73 321 0 220

(D•l6•IS)Ž&bed•$l Pinto Springs Imp $•31-71 • ÊŽ $$ $7 lÔ .4
24 O 31

(D•17•16)10cac-51) Haldo Uticox KTak A-11•72 - 23 $$ 54 200 1.2 483 0 190

10cca-51)
(D•17•lf)20ccc-St Unknen (Tah 9-25•&S - 18 10 3.7 250 492 0 174

(D-17•It)2Bbab-Si Seeley Spring Tgp 8-31-71 6.0 15 $7 16 .
6.4 .4 247 O 13

(D•lt•tt)25chb-St unknen Tsp $•31-11 $.0 11 60 24 2.7 .7 297 0 29

(D-18.20)1bed-51 Marble Spring Tap B•31•71 5.0 8.3 49 10 3.3 .3 193 0 la

U(C•3•$)31dcd-1 D. T. Jones Tu 3•30•72 10.0 IS &.6 6.4 450 1.4 696 52 110

U(C•4-2)Sbbe-2 Lamar Neilson qay 5-22-12 11.5 23 400 230 620 3.9 414 0 2,900

13des-2 Alden Kynaston To $• 7-72 16.0 2) 95 34 110 3.7 611 0 200

C(C•4-1)?bbd-I Latter-day Saints Tu 5• 7•72 . 8.6 18 6.2 350 2.6 281 0 530

Church
10chb•l utilis shepard Qay 5• 3-72 - 17 ISD $7 460 2.4 275 0 1,600

12ceb•1 Mellace Fitt • 5- f-72 - - 18 66 36 87 1,8 384 0 160

Qt. 49 U(C•4-4)17cec-51 N. x. McKinnon Tu 9• 3•71 11.0 15 25 140 190 f.A !¾i à 1,200
5•15•60 13.5 11 23 126 865 1.290 104 1,000

U(C•4•7114ecc•51 sataking Spring Tu 5-18-61 · 10 1.0 6.1 1,760 2.3 I,&10 1,060 110

i&bcd•S1 do Tu 5-18•41 - 12 1.6 5.5 3,220 7.0 1,990 2,580 188

14bdd•SI do Tu $-15-60 16.5 34 O O ),110 1,380 2,500 11

21daa•SI Unknown Tu 4•10-72 8.0 23 -32 120 420 4.9 803 17 610

22ctb•SI do Tu 4•10-12 5.0 25 140 160 170 4.0 &24 0 944

U(C-4-9)33add-81 do Te 4•10•72 5.0 23 86 59 23 2.0 370 0 190

U(C•5•$)34häd-7 v. C. Foy - 4-13•72 8.5 30 160 100 100 a.4 474 0 170

U(C•S•4)1caa-51 Unknown Tu 5•ls-60 10.5 22 61 125 620 988 0 682

tees-52 do To $•15-60 9.5 23 63 118 437 1,020 0 670

U(C•S•7)12cda-81 do Tu §-1§-60 10.0 6.3 37 131 779 1.200 146 887

18ecd-51 do Tu 6•t0-72 4.0 45 160 150 21 5.6 467 0 180

U(C•$•10)10dch-51 Big Beaver Spring Tu 9-11-72 7.5 13 11 33 3,4 .8 348 0 32

U(C•7•811acd•SI loss Station spring Tgp 8- 9-71 9.0 67 57 45 62 ).6 47) 0 33

U(C•7•9)9dcd•SI Norse Ridge Spring(?) Tg? 7-18•60 12.5 12 42 17 ).8 211 0



sheet 2 o

hIater Plate No. 6

faam selected sprigs and water wells

per titre
specafic sodium-ChlorLde fbe ride NLcrate (NO3) + Natrate Phosphate Boraws tron Mangerese Dassolved Hardness Esncarbonate conductance adsorpti.4 pH(Cl) (F) Nicrite (NC2) Ng) (Pog) (B) (Fe) (7.6) solads as CaCg hardness (raieromhos/ rattuas N (calculated) as CaCg cm at 25°C)

91 0.2 0.46 - 0.12 0.71 • • 1,600 120 0 2,350 21 8.3
210 2.1 .65 •

.21 4.90 0.04 0.00 3,190 260 0 4,170 26 7.9290 • • 0.3 • • • • 2,070 30 0 3.3W 66 9.0
4* 3.8 .st • .•4 11.0 .20 .00 2,640 200 0 3.610 25 8.114 • • - • - • • L,104 600 3 1.620 3.0 7.4

• • • • • • • 3,580 450 0 • 21 •$4 4.0 3.*0 •
.25 15.0 .02

*
.00 3,450 490 0 4.580 20 7.89.3 .9 .05 •

.04 .29 .03 .02 959 i 0 1,&90 75 8.760 - • i. - • - - 1,170 10 0 1,800 60 8.2
21 . - 3.4 • • • • 1,110 10 0 1,720 55 8.2

6.3
.2 .at -

.04 .i! .02 .00 613 6 0 968 39 8 56.0 • • • • • • - 336 310 - $10 .6 7 98.0 - - - • • - - 327 266 - 499 .8 8 2!&0 - • • • • • - 2,120 1,200 750 3.850 3.1 7.811 .I .01 •
.06 .06 .00 .02 1,460 830 570 1.980 2.1 7.7

14 - - • - • • - 445 337 . 688 .9 8.418 .2 .13
-

.06 .16 .04 .00 802 460 100 1,160 1.9 7.929 1.4 .42 •
.03 .13 .03 .01 183 310 96 1,220 1.8 7.913 .3 1.60 - .04

.07 .02 .00 976 620 360 1,340 1.3 7.4- • • • • - - • • • - 1,270 • 7.8
7.9

.1 .68 •
.09 .07 .01 .00 301 210 10 678 .7 7.62.3 , . -

.5
• - • • 381 312 64 606 .4 7.714 - - • • - - • $24 380 160 851 .8 7.57.9

.3 .24 •
.09 .06 .00 .00 350 360 0 876 1.5 1.47 . -

.1 • • - • 596 340 SO $42 1.7 •

2.1 .1 5.2 •
.28 .02 .08 .02 210 210 11 443 .1 7.411 .4 .17 •

.09 .08 .00 .00 676 310 0 1,050 2.3 7.5
i • • .I • • • • 707 65 6 1,060 16 -1.4 .0 .36 •

.21 .00 .01 .01 242 210 0 405
.2 7.7

1.6 .0 .18 •
.03 .01 .00 .04 276 250 5 459 .1 7.71.9 .0 2.30 •
.03 .01 .02 .00 194 160 5 326 .1 1.5140 1.2 .03 •
.12 2.10 .02 .00 1,230 38 0 1,950 32 8.984 2.3 .06 -
.03 9.0 3.6 .33 6,480 ' 1,900 1,600 4,700 6.1 7.038 - • • • • • • 769 380 40 1,200 2.5 7.7

82 1.6 .17 -
.00 .82 .02

- 1,170 70 0 1,820 20 8.2
94 1.0 3.40 -

.00 .97
.05 .01 2,360 730 500 3.110 7.4 7.714 • • • • • • - 3/2 310 0 926 2.1 7.7140

.6 1.10 - 2.66 A.A0 .01 .00 2,/30 eau 13 4.Jou 14 a.:128 . - 2.2 • 7.7 • • 2,910 576 0 3,980 16 8.5
$94 - -

.4 • 12.8 • • 4,210 28 U 4,Ou see 7.;104 . • - 1.1 - 22.6 - - 7,702 37 0 11,380 232 9.6668 - - 1.3 - . 20.0 - • 7,320 0 0 10,700 • 10.192 - • • • • • • 1,770 $70 0 2,300 7.6 8.5 .$2 • • • • • • • 1,700 1,000 660 2,230 2.3 7.9
to . - • • • - - $75 460 150 884 .5 7.526 1.9 .04 •

.12 2.1 .10 .09 1,210 760 310 1,680 1.6 7.361 • •
.9

• 4.3 - - 1,840 666 0 2,520 7.1 8.061 • • 1.2 • 6.5 . • 1,860 642 0 2,590 1.3 8.1134 • • 4.1 • 6.6 • - 2,710 632 0 3,690 13 8.8
18 2,9 .08 •

.00 .23 .03 .00 1,440 1,100 160 1,820 .3 8.11.6 .& .12 •

.03 .02 .01 .00 353 330 43 404 ,1 7.431 .8 1.70 -

.09 .31 .01 .00 525 330 0 800 1.3 7.9• 2.8 . -
.4 • - . • 190 171 4 332 .1 1.3
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-Chemical analyses of water

gee•3egic seestre: Tites, Greest River Formatissa, amdtvided; Tu, Maestch Formatissa; Kme, Mesaverde tercup; Em, hensos Shale; Ja, Morrison Formerism; Jo, Entrade
Songsteme; Jn, Navels• Sandsteine. M. Mississippian rocks, sendivided.

toternet sampled: Depth t.elio land steriser.
Snearce of semple• IP, cireslatian pat; ONT, drill-steel test; F, netural flam; PU, water predisced with oil or ges; Et., return line: ST, swah test;Tr,

treater; Wr..wash tank; nr.mhers in parenthears are rep..rted eer estameted water yields, in selluna per minute, at time sample was collected,
ett of collectism; P. concentratt.ens are in parte per million (comveraksin ts.milligrarse per liter not possible becaesse data for density were not avetlable).

Seiggem: Where ne valese je repserted leer ps.taastum. Na + K han heen calculated and as repurced as meditan.
Spectioc condestrance: Determined an analyses by U.S. Geenluitical Survey, otherwise calcaaleted from determined specific restetivity.
Source of enalvsis: c . Chemacal as.d Gruingical I.shuratories; CS, U.S. Geol=Alcal Survey; ot., operator or lessee; RHE, Kocky Mountain Engineering Co.

UC. Utah State t.hemist .

Milligrams per litre

Interval
Legation Operatsar or lessee crologie sampled Sr...rce Date of Silica Calcium Magnestum sodium Foteestra

es...rce (it) ..I sample collection (5102) (ca) (Mg) (Na) (X)

G-9•l6)§ddh•l Diemand shamr.ch C..rp. Tau 4,602- 5,767 VT 3-20-68 - - • • •15chb•l do Tau 4,¼0• 5.180 DST 3-20-68 - • • • -(0-9•20)22ceb•l Canntinental 011 Co. Je 17,350•li.851 DST 6-20-12 - 910 120 13.000 •

M 19,350-20.053 DST 6-19-72 • 7,300 1,300 33,000 6,30021aac-I Da Kalb Agricultural Tau 2,124• 2.180 F &• 2-64 • • • • • •

Association 3.970- 4.00336ddc•l Utstern Oil Shale Corp. Tau 1,900• 2,822 DST 7-31-69 9.2 2.8 .8 28,500 102
Tau 1,900• 2.959 DST 7-29-69 9.2 4.1 1.2 28.000 104
Tau 1,900- 3,234 DST 7-30-69 8.6 4.1 1.2 14,600 53
Tsu 1,900- 3,234 DST 7•31-69 12 2.0 1.2 16.600 62

(D•!O-16)tiscd•l Mountain Fuel Supply Co. Tgu 4,289• 4,321 DST 10• 1-64 - 139 47 11,561 11816dac•l do Tau 3,616- 3,646 DST 4- -63 - 395 18 2,029 105(B•l0-17)30hhd-1 Miant 011 Producera inc. Tgu 3,777- 3.789 DST 8-10-67 - 783 33 &,023 33
Tgu 4.071- &,116 DST B-10•67 - 86& 295 19,675 80(D•t0•18)t3cdb•l Neuntain Fuel Supply Co. Ta. &,0&5•4.080 DST P11-14-61 - 2.057 269 23,63914ehd-i du Tau 2,162- 2,282 DS1 3-26-61 - 10 ).0 2,613
Tgu 3,681- 3,746 DST P 4- 1-61 • 592 308 28,661
Tau 3,877- 3,915 OST F 4• 2-61 • 987 274 26.780
Tea &,231• 4.310 DST P 4• 4-61 - 1,918 359 21,360

(0-10-19)lchd-i do tem 2.450- 2,875 T 10-13-63 • 11 10 3,449 28(D-10-20)4cch-1 do Tgu 2.900- 3,000 F(120) 7- -63 • 6.0 2.0 1.971 5.0Tcda-I do Tgu 2,070- 2,096 DST P10-16-60 - II 8.0 39,361
Tgu 3,102- 3,162 DST 10-21-60 - 11 1.0 812Ocab-i do Tau 3.310• 3,331 DST 7-10-02 • 6.0 - 928
Tgu 3,&88- 3.514 DST 7-12-62 - 272 92 10.506(D•!0•21)i6edd•l Tenneco 011 Corp. Tgu 1,900• 3,520 F(125) 4- 2-66 13 .0 2.4 705

(0-10-2))24bha-I consolidated Gil med Cas Co. Tgu AL 3,066 RL 10-15-61 • 2.0 1.0 572(D-10•26)2Bdcd-I El Paso natural Ces Co. Kaw $.295- 5.305 ST 6-11-19 • 1,929 62 5,21032ca-1 shell Gil Co. Tu 4.390• &,&97 DST P 1-21-62 - 21 11 3.066
Kev 1,230- 5,303 DST P 1-25-62 - 304 63 10,560
Ese 6,167- 6.494 FW(1) P 4-30-62 '

- 648 238 7,917
tes 6,570- 6,9&T ST P 3-22-62 - 1,040 298 6,323(0-li•l2)ifebas-1 McCarthy oti ca. Tgu 635- 650 F(0.5) 7-22-65 9.8 6.6 4.4 221(O.it.15)2ccc•i Niemi vil Producers Inc. Tsu•Tu 4.148- 4,163 DST 10- 3-61 • $59 426 11,704 30

(D•lÎ-14)3bbc•I do Tsu 4.119• 4.170 DST 9-11-67 - 27 10 2,429 16
Tgu 4,191• 4,218 DST 9-11-61 - 10 - 1,200 6.0(D-11-2r.)Beas-1 Diseend Shamrock corp. Tau

,
At 1,275 F(70) 9- 6-61 13 3.6 1.3 &)7 1.6(D•li-25)22cda-1 Continental 011 Co. Em At 6.225 EL 8• 1-61 - 69 78 1,300 62(0•i2-t&)l3ecb-! Carrer uti C.•. gen 8,505- 8.617 DST P 6-27•$2 - 350 64 8,198nov 8,604• 8.789 OST P 7- 9•52 - 139 26 4,396(B•t3-2))26ec4•l Skyline uit Co. Tgo At 2,000 • 6-15-60 40.5 10.4 1.1 261

(D-14•20)?adb-I Fhtilips Petrolem Co. Kav 1.080- 7,180 DST 9-11-62 - 8.0 2.0 1.67230ac Mike Beli Nansng and oil Co. Tu 3,790- ),820 F(<l) 7-13-65 23 625 93 12,11&30bab da• ' Tau 1.883- 1.910 5" 7-22-63 • 10 7.0 276 13(D•15-21)22dcc•i Atlantic Refining Co. Tw 3.134- 3.142 DST 9-26-63 - 20 36 644
Tu 3,1.66- 3.480 DST 9-28-63 • 50 36 3,766
Kav 3.518- 5,51.1 DST 10-12-63 . 600 109 11,643(D•li•22)36dac-1 Texaco Inc. Je 9,232- 9,3t.9 ST(3) P 6- -60 - 5,115 334 28,237

(D-15§-23)33dca-1 do Jm-Je 5,630- 8,714 - F 9- -61 - 5.789 4$4 34.077C(C•6-1)t3ded-i Culf Ott Co. Tgu 4,020• 4,080 DST 4-10-69 • 17 • 23,836 151
Tga 5,140- 5,306 DST 4-10-69 - 22 20 17,264 176U(C•4-4)!3dda•1 Carter 011 Co. Tsu 3,281- 3,569 DST 2-23-52 - - • 1,117
Tau 5,871- 5.935 DST F 4-11-52 - 16 7.0 6.25716ace-! Friar 011 co. Tse 2,710- ),350 Tr P 3- -62 • 8.0 3.0 72.82017ece-l do Tgu 2,438- 3,582 UT P 6• 7-62 • 37 • 15,908

17bcd-i do Tgu 2 410- 3 408 II. 11-30-61. -
.0 87 49,139U(C-4.5)8bdd-I Coli Oil Co. Tu Í,366• 8,Ì22 PW 1-144) al A id 4,)¾ ai

5- 7•70 • 75 9 2.594 32T 45 RN $dd10bdd-i artakerhoff Drilling Co. Tsu 6,335- 6,leS3 DST 1- 4-12 • 20 16 3,015 24
.ladca-1 Friar Oil Co. Tu At 915 CP(30) F l.-19-62 - 10 Trace 9,868U(C•6•6)35bdd-l Humble Oil and Refíning Co, Tgu 3,190- 1,260 DST $1- -Al - AL Ë.0 3,9)l
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ea11ected from oft and gas welle and tests

rte per attiton where F precedes date of collection)
- $pecific

Dissolved solide Sodium- Conductance Source
Saarbonate Carbonete Sulfate Chtoride Nitrate Determaned Se:9 or Hardness Noncarbonate adsorptren (mactmhes/ pH of

) (COy) (504) (Cl) (No3) constituents as Caco hardness rat e cm at 25 C) analysis

- - 49,128 - - . - - • 131,000 • CS
• - 6,941 - . . . . • 21,600 • CS
• 3,300 14.000 - - - 280 • 108 • 6.8 C$
• 630 76,000 • • • 24.000 - 94 • 4.6 CS
• • 4.000 - - - - • • $5,900 • C$

5,910 1,230 464 37,500 0.1 72,700 - 12 0 - $$,000 8.9 CS
3,710 832 917 37.100 .1 72,200 - 16 0 - 82,000 8.8 CS
3,630 856 33 18,600 .1 37,000 - 16 0 • 40,000 8.9 CS
5,940 319 400 21,500 .1 41,800 . 11 0 • $4,000 8.6 CS

561 • 216 17,900 - · 1G,278 8,000 • • • 8.2 CCL
486 • 5,100 120 - - 8,068 - - • • 7.8 CCL
30$ • 2,900 5,400 - - 13.322 • • • • 7.2 CCL

1.130 0 7,000 27,000 - • 55,461 • • •. • 7.6 CCL
425 • 3.580 38,000 - 67,720 67,754 - • • •

• 7.9 CG'.
I,342 600 26 2,549 - 6,840 6,462 - - - • 8.4 CGL

427 36 11,827 37,152 - - 18,792 - • • • 8.4 CGL
$78 • 2,798 41,250 - • 72,551 - • •• 98.200 S.I CCL
647 - 3.728 34.572 - · 62,456 - • • $3.300 8.1 <¢t.

2,652 72 1,600 2,700 • • 9,078 - - - 12.940 8.4 CC1.
2,721 150 130 1.190 - - 4.832 - • • 1,430 8.9 CCL
9.130 8.520 525 45.000 - 98.250 97.937 • • • 108,8&O 9.7 CCL
1,379 216 107 140 - 2,032 1,966 - • • 4,000 8.7 CCL
I,440 228 54 296 • 2,486 2,221 - - • 3.330 8.8 CCL
1,720 • 3,870 13,100 • 30,480 2b,6 9 - • • 40,290 8.0 CCL
1,480 128 14 195 .7

- 1,870 10 0 99 3.080 8.8 cs
5,074 48 145 99 • I,367 1,941 8 - as • 8.9 OL

19 . 481 11,284 - 20.561 19.595 - • - • 4.6 RNE
1,320 72 620 3,550 . 7,950 8,562 96 - • • 8.7 m
1,244 0 770 15,762 . 29,610 28,723 1,020 -

-,
• • 7.0 a

903 . 0 106 13,312 - 25,266 23,326 2,600 - • • 6.4 4
464 0 470 11,857 - 23,996 20.452 3,825 - • • 6.2 OL
392 0 179 5.1 .I 603 619 34 0 16 42 1.8 C5

3,769 - 10,576 10,900 - - 35,559 • • • - 7.9 CCL

2,440 300 2,242 380 - - 6.616 • • • • 0.7 (CL
3,628 300 10 100 • - 3.822 • - • • 0. CCL

604 12 622 4.0 .6
• 1.200 15 0 49 1,020 8.5 CS

375 - 2.900 186 . • 5.800 • - • • 7.6 DI.
1,013 • 2.523 11,000 . • 26,630 • • - - 6.9 CCL

915 60 1,638 5,600 . - 12.511 • • - - • CCL
311 • 423 17 . - 1,086 - - • • 7.6 UC

964 264 2,150 140 - 4,714 4,711 • • • • 9.3 CCL
$39 0 1,511 18,625 25 33,899 • 1,944 1,496 119 48,900 7.3 CS
366 12 290 32 . - 818 - . . • 6.7 CCL
$49 12 3.0 1,06) . . 1,966 - • • • 8.4 OL
156 14 1,379 355 - • 11,986 ' • • • 8.6 OL
107 4 5,813 14,981 .

- 33,253 - . . . g.) gi
190 • 72 54,000 - 91,800 88,052 · • • • F.3 CCL

207 • 16 66,000 - 106,800 104,438 . . . • 6.3 CCL
- 4,351 276 102 34,000 . • 60,521 - • • • 8.3 CGL

2,066 204 586 25,000 .
*

- 44,295 - • • • 8.4 CCL
4,$50 271 166 380 • 2,758 2,695 - * • • 9.0 OLi,730 251 19 5,300 • 10,618 10,192 . . . , g OL$1,240 13,800 147 66,000 - 188,830 178.213 • • • • 9.7 CCL
4,758 1.680 228 12,600 - 39,220 38,794 • • • - 9.6 CCL

$3,326 23,217 144 34,553 22 142,190 119,2f.6 160 0 - . gg («(,ÔÒ0 • 1,946 2,190 A.4 - J. 209 A $3 11,200 1.8 CGL
1,000 • 1,176 2,300 . - 1,216 - . • • 7.0 CS
3,221 228 72 2,560 . - 1,521 . . • • 8.7 CCL

0 †,01) 17 3,400 . 22,961 22.915 -
. .

1,120 675 58 2,400 . 4,6¾ 9,6/4 -
.

- - 6.8
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Forrn 9-3310 SUBMIT IN CATE* Form approved,
i (May 1%3) , f (Other instr a on Budget Bureau No. 42-R1425.

ED STATES reverse

DEPARTMENT OF THE INTERIOR O. LEASE DESIGNATION AND SERIAL NO.

GEOLOGICAL SURVEY

APPLICATIONFOR PERMITTO DRILL,DEEPEN,OR PLUG BACK 6. ZF INDIAN, ALLOTTEE DE TRIBE NAME

la. TTPE OF WORK Ute Indian
DRILLG DEEPENO PLUG BACK O 7. UNIT AGREEMENT NAME

b. TYPE OF WELL 14--20-H62-3455
WFLL

WAeSLL
OTHER

CLE MONLTIPLE 8. FARM OR LEASE NAME

2. NAME OF OPERATOR
Ute Tribal

W.A. Moncrief Û. WELL NO.

3. ADDKESS OF OPERATOR

P.O. Box 2573 Casper, Wyoming 82602 io. FIELD AND POOL, OR WILDCAT

4. AwcATrfâNœOF WELL (Report location clearly and in accordance with any State requirements.*)
Wildcat

11. sEC., T., R., M., OE BLK.471' FNL - 1957' FEL Section 12, TAS, R6W, U.S.B.& M. AND SURVEY OR AREA
At proposed prod. zone Sec 12, TAS, R6W,

U.S.B. & M.
14. DISTANCE IN MILES AND DIRECTION FROM NEAREST TOWN OR POST OFFICE* 12. COUNTY OR PARISH 13. STATE

10 Miles from Duchesne Duchesne Utah
10. DISTANCE FROM PROPOSED* 16. NO. OF ACRES IN LEASE 17. NO. OF ACRES ASSIGNEDLOCATION TO NEAREST TO THIS WELL

PROPERTY OB LEASE LINE "· 640 640(Also to nearest drlg. unit line, if any)
18. DISTANCE FROM PROPOSED LOCATION* D RII 20. ROTARY OR CABLE TOOLS

o'°i^t"E
OR

ELNL,T
S I

SG CO PLETED,

iA ROtary
21. ELEVATI

, GR, etc.) 22. APPROI. DATE WORK WILL START*

January 1, 1978
PROPOSED CASING AND CEMENTING PROGRAM

SIZE OF HOLE SIZE OF CASING WEIGBT PEE FOOT SETTING DEPTH QUANTITY OF CEMENT

14_3/4" 10 3/4" 40.5 _ 600' Circulate to surface
9 5/8" 7 5/8" 26.4 6200' 400 sx
6 1/2" 5 " 15# 6000-8200 ' 300 sx

CONFIDENTIAL

We propose to drill an 8200' Wasatch test ud if conanercial show of oil and
gas are encountered, set casing, perforate and evaluate any productive interval.

IN ABOVE SPACE DESCRIBE PROPOSED GRAM : If proposal is to deepen or plug back, give data on present productive zone and proposed new productive
zone. If proposal i. 'dr'ill or d en directionally, give pertinent data on subsurface locations and measured and true vertical depths. Give blowout

sin prog

TITLE Representative car. November 20, 1978
(This space for Federal or State office use)

PERMIT NO. APPROV AT, DATE

APPROVED BY 7777 y DATE
CONDITIONS OF APPROVAL, IF ANY ,

*See Instmetions On Reverse



PROJECT

W.A.MONCR lEF I

Well location, UTE TR/BAL #/2-/
located as shown in the NW 1/4 NE

T4S R 6 W U.Sß 8M. \/4 Section 12, T4S, R6W, U.S.B.8 M.
Duchesne County, Utah.

683
I

WEjT
8 0. OO -

UTE TR/BAL # /2-/ .
'*"
(Comp.)

E/ev. Ungraded Ground -

604/'

N

CERTIFICATE

o It. o
THIS IS TO CERTIFY THAT THE ABOVE PLAT WAS PREÞARED FROM

FtELO NOTES OF ACTUAL SURvEYS MAGE SY ME OR UNO£R MY

SUPERVISION AND THAT THE SAME ARE TRUE AND CORRECT TC TNE

BEST OF MY KNOWLEDGE AND BELIEF.

REGISTERED LAND SURVEYOR
REGISTRATION N9 3154
STATE OF UTAH

UINTAH ENGINEERING Br LAND SURVEYING
P 0. BOX Q - 110 EAST - FIRST SOUTH

VERMAL, UTAH - 84078

SCALE
I":

1000, DATE
ll/ I4/78

PARTY REFERENCES
79190 S.S. G.S. J.M. S.M G LO Plat
WEST WEATHER FILE

X = Section Corners Located Cool & Dry W.A.MONCRIEF



W.A. Moncrief
Ute Tribal #12-1
Section 12, TAS, R6W, U.S.B. & M.

DRILLING PLAE

1. The geologic name of the surface formation is the Tertiary Green River.

2. Estimated tops of important geologic markers are as follows:

Green River Surface
Wasatch 6700'

3. Oil and gas may be encountered in shallow Green River sands from 3000'
to 3500' and in the Wasatch (6700'). No other formations are expected

to produce water, oil, gas, or other minerals in measurable quantities.

4. The proposed casing program is listed under item 23 on Form 9-331C.

All casing is new and grade is K-55.

5. Operator's minimum specifications for pressure control equipment is a

10" 5000 psi double hydraulic blowout preventor. Please refer to
Diagram C. Blowout preventor will be tested daily.

6. Fresh water base drilling mud will be used for the entire drilling
operations and spud mud will be used for the surface hole. A dispersed

mud system will be used thereon to total depth. Mud weight will be
controlled by controlling drilling solids. Barite will be used for
weighting material in the event abnormal pressures are encountered.

Total system volume will be approximately 500 barrels, not including
potential reserve pit volume.

7. Auxiliary equippent is as follows:

(1) Kelly Cocks
(2) Bit floats
(3) A PVT and flow sensor will be used to monitor mud system.

Visual checks will also be conducted.
(4) A full opening-quick close drill pipe valve is to be located

on the derrick floor at all times.

8. Ebmmercial shows of oil and gas will be tested. He anticipate drill
'

stem tests in the Wasatch formation. No cores are anticipated. The

logging program is as follows:

BHC-Gamma Ray Sonic W/Caliper, Integrated - TD to sones of surface casing.

Formation Density/Compensated Neutron - Zones of interest.
Dual Inducation Laterolog - TD to base of surface casing.

9. Bottom hole pressure is estimated at 4000 psi. No abnormal pressures,

temperatures, or potential hazards, such as hydrogen sulfide gas are

expected.

10. The estimated starting date is January 1, 1979 and the duration of opera-

tions will be approximately 75
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W.A. MONCRIEF

13 Point Surface Use Plan

for

Well Location

Ute Tribal #12-1

Located In

Section 12, TAS, R6W, U.S.B. & M.

Duchesne County, Utah



.A. MONCRIEF
Ute Tribal #12-1
Section 12, TAS, R6W, U.S.B. & M.

1. EXISTING ROADS

See Attached Topographic Map "A".

To reach W.A. Moncrief well location, Ute Tribal #12-1, located in the NW 1/4

NE 1/4 Section 12, T4S, R6W, U.S.B. & M., from the Duchesne Utah:

Proceed Southerly from Duchesne along Utah State Highway 33 approxinately 35

miles to its junction with a road to the West; proceed Westerly along this road 6.3

miles to the point that the planned access road (to be discussed in Item #2) leaves

the existing road and proceeds in a Northerly direction to the proposed location site.

There will be no anticipated construction on any of the above described roads.

The roads will be maintained and kept at the necessary standards required for

and orderly flow of traffic during the drilling, and production activities of this

location.

2. PLANNED ACCESS RDAD

See Topographic Map "B".

The proposed access road leaves the existing road described in Item #1, in the

SE 1/4 NW 1/4 Section 12, TAS, R6W, U.S.B. & M., and proceeds in a Northerly direction

approximately 0.4 miles to the proposed location site.

In order to facilitate the anticipated traffic flow necessary to drill and

produce this well, the following standards will be met:

The proposed road will be an 18' crown road (9' either side of the centerline)

with drain ditches along either side of the proposed road where it is determined

necessary in order to handle any run-off from normal meteorological conditions that

are prevalent to this area.

Back slopes along the cut areas of the road will be 1 1/2 to 1 slopes and terraced.

The road will be centerline flagged prior to the commencement of construction.

The grade of this road will vary from flat to 8%, but will not exceed this amount.

The road will be constructed from native borrow materials accumulated during construction.

If deemed necessary by the local governmental agencies or their representatives,

turnouts will be installed for safety purposes every 0.25 miles or on the top of

ridges or at intervals and locations that will provide the greatest sight distance.

These turnouts will be 200' in length and 10' in width and will be tapered from the

shoulder of the road for a distance of 50' in length at both the access and outlet ends.

Any fences that are encountered along this access road will be cut and replaced

with a cattleguard having a minimum width of 18' and a loading factor large enough

to facilitate the heavy trucks required in the drilling and production of this well.

If cattleguards are to be located at existing gates, they will be installed with

the above requirements and with a new gate installed at one end of the cattleguard.

The access from the road to the gate will be of such a nature that there will



III tiþW.A. MONCRIEF
Ute Tribal #12-1
Section 12, TAS, R6W, U.S.B. & M.

2. PLANNED ACCESS ROAD - continued

no impedance of traffic flow along the main access road and no difficulties encountered
by traffic utilizing the gate, either leaving or entering the proposed access road.

The terrain that this road traverses is relatively rough and runs down a large
ridge which separates Weeint Hollow from Skitzy Canyon, these canyons are very steep.

The vegetation along this route; consists of sagebrush, rabbitbrush, some grasses,
and cacti, with sparse amounts of juniper and pinion pine.

3. LOCATION OF EXISTING WELLS

As shown on Topographic Map "B", there are other wells within a onemmile radius
of the proposed well site. (See location plat for exact placement of R.A. Boncrief
well location within Section 121.

4. LOCATION OF TANK BATTERIES, PRODUCTION FACILITIES, AND PRODUCTION G.bTHERING
AND SERVICE LINES

At the present time there are no W.A. Moncrief batteries, production facilities,
oil gathering lines, gas gathering lines, injection or disposal lines within a one-
mile radius.

In the event that production of this well is established then the existing area of
the location will be utilized for the establishment of the necessary production faci-
ilities.

The area will be built, if possible, with native material and if these materials
are not available then then the necessary arrangements will be made to get them from
private sources.

The total area that is needed for the production of this well will be fenced and
cattleguards will be utilized for access to the facilities.

The rehabilitation of the disturbed area that is not required for the production
of this well, will meet the requirements of Items J/7 and JIl0 and these requirements
and standards will be adhered to.

5. LOCATION ANÐ TYPE OF WATER,SUPPLY

Water to Ee used in the drilling and production of thia well wf11 he hauled gro:a
the Strawberry River at the point where the road crosses ît West hy 1)nchesne Utah
The water will be hauled by truck over existîng zoads a afstance.of approximately
10.2 miles to the proposed location site..

If this water source is not available.for use then other necessary arrangements
will he made at whicK time all concerned partîes will be notified.

All regulations and guidelines will be followed in order to satisfy the anticipated
water



W.A. MONCRIEF
Ute Tribal #12-1

Section 12, TAS,R6W, U.S.B. & M.

6. SOURCE OF CONSTRUCTIONMATERIAL

All construction material for this location site and access road shall be borrow
material accumulated during construction of the location site and access road. No
additional road gravel or pit lining material from other sources are anticipated at
this time, but if they are required, the appropriate actions will be taken to acquire
them from private sources.

7. METHODSFOR HANDLING DISPOSAL

See Location Layout Sheet.

The reserve pit will be approximately 8' deep and at least one-half of this depth
shall be below the existing ground.

One half of the reserve pit will be used as a fresh water storage area during the
drilling of this well and the other one-half will be used to store non-flammable
materials such as cuttings, salts, drilling fluids, chemicals, produced fluids, etc.

If deemed necessary by the agencies concerned, to prevent contamination to sur-
rounding areas the reserve pits will be lined with a gel.

The pits will have wire and overhead flagging installed at such time as deemed
necessary to protect the water fowl, wildlife, and domestic animals.

At the onset of drilling, the reserve pit willbe fenced on three sides and at the
time the drilling activities are completed, it will be fenced on the fourth side'and
allowed to dry completely prior to the time that backfilling and reclamation activities
are attempted.

When the reserve pit dries and reclamation activities commence, the pits will be
covered with a minimum of four feet of soil and all requirements in Item #10 will be
followed.

The burn pit will be constructed and fenced on all four sides with a small mesh
wire to prevent any flammable material from escaping and creating a fire hazard.

All flammable material will be burned and then buried upon completion of this well.

A portable chemical toilet will be supplied for human waste.

8. ANCILLARY FACILITIES

There are no ancillary facilities planned for at the present time and none foreseen
in the near future.

9. WELL SITE LAYOUT

See attached Location Layout Sheet.

The appropriate Ute Tribal agencies will be notified before any construction begins
on the proposed location



W.A. MONCRIEF
Ute Tribal #12-1

. Section 12, TAS, R6W, U.S.B. & M.

9. WELL SITE LAYOUT-
- continued

As mentioned in Item #6, the pits will unlined unless it is determined by the
representatives-of the agencies involved that the materials are too porous and would
cause contamination to the surrounding area; then the pits will be lined with a gel
and any other type materials necessary to make it safe and tight.

When drilling activities commence, all work shall proceed in a neat and orderly
sequence.

10. PLANS FOR RESTORATION OF SURFACE

As there is some topsoil on the location site, it shall be stripped and stockpiled.
(See Location Layout Sheet and Item #9). When all drilling and production activities
have been completed, the location site and access road will be reshaped to the original
contour and the stockpiled topsoils spread over the distrubed area.

Any drainages re-routed during the construction activities shall be restored to
their original line of flow as near as possible. Fences around pits are to be removed
upon completion of drilling activities and all waste being contained in the trash pit
shall be buried with a minimum of 5' of cover.

As mentioned in Item #7, the reserve pit will be completely fenced and wired with
overhead wire and flagging installed. If there is oil in the pits, it will be allowed
to dry completely before covering.

Restoration activities shall begin within 90 days after completion of the well.
Once completion activities have begun, they shall be completed within 30 days.

When restoration activities have been completed, the location site and access
road shall be reseeded with a seed mixture recommended by the Ute Tribal District
further covenants and agrees that all of said cleanup and restoration activities shall
be done and performed in a diligent and most workmanlike manner and in strict conformity
with the above mentioned Item #7 and #10.

11. OTHER INFORMATION

The Topography of the General Area (See Topographic Map "A").

The area is located along the Northern slope of Book Cliff Mountains forming
a part of the West Tavaputs Plateau. The area is interlaced with numerous canyons,
ridges, and bench lands of which the side slopes are relatively steep with ledges
formed of sandstone and conglomerates being common.

The visible geologic structures of the area are the glacial outwashes of the
Recent or Pleistocene Epoch (Quarternary Period) along the tops of the benches, plat-
eaus and ridges from the Duchesne River Formation of the Eocene Epoch (Teritary Period)
along the lower portions of the ridges and the canyon and draw bottom lands. The
upper areas consist of light redish-brown clayey-sands with poorly graded gravels
(SM-ML) to heavy sandy-clays (OL) in the bottom lands.

Outcrops of sandstone and conglomerate deposits are common in the area.

The topsoils in the area range from a sandy-clay (SM-ML) type soil with large
boulders a clayey (OL) type



W.A. MONCRIEF
Ute Tribal #12-1
Section 12, TAS, R6W, U.S.B. & M.

11. OTHER INFORMATION - continued

The majority of the numerous washes and streams in the area are ofanon-perennial
nature flowing during the early spring run-off and heavy rain storms of long duration
which are rare as the normal annual rainfall in the area is only 8".

Due to the low precipitation average, climate conditions and the marginal types
of soils. The vegetation that is found in the area is common of the semi-arid region
we are located in and consists of juniper and pinion forests as the primary flora
with area of sagebrush, rabbitbrush, some grasses, and cacti.

The fauna of the area consists predominantly of mule deer, coyotes, rabbits, and
varieties of small ground squirrels and other types of rodents.

The area is used by man for the primary purpose of grazing domestic sheep and
cattle.

The birds of the area are raptors, finches, g2ound sparrows, magpies, crows, and
jays.

The Topography of the Immediate Area (See Topographic Map "B".

Ute Tribal #12-1 sits on top of a large ridge which separates Weeint Hollow from
Skitzy Canyon both of which drain to the North into the Strawberry River which drains
into the Duchesne River and then into the Green River to the Southeast.

The terrain in the immediate vicinity of the location slopes to the Southwest
through the location site at approximately a 4% grade.

The vegetation in the immediate area surrounding the location site is juniper
and pinion trees with sagebrush, grasses and cacti.

There are no occupied dwellings or other facilities of this nature in the general
area.

There are no visible archaelogical, historical, or cultural sites within any
reasonable proximity of the proposed location site.

12. LESSEE'S OPERATOR'S REPRESENTATIVE

Percy G. Anderson
P.O. Box 2573
Casper, Wyoming 82602

TELE:
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W.A. MONCRIEF
Ute Tribal #12-1
Section 12, TAS, R6W, U.S.B. & M.

13. CERTIFICATION

I hereby certify that I, or persons under my direct supervision, have inspected
the proposed drill site and access route; that I am familiar with the conditions which
presently exist; that the statements made in this plan are, to the best of my knowledge
true and correct; and that the work associated with the operations proposed herein
will be performed by W.A. Moncrief and its contractors and sub-contractors in conformity
with this plan and terms and conditions with this p and te and conditons under
which it is approved.

November 15, 1978
Date Perey"6. Anderson s,
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NELSON J.MARSHALL

PHONE 789.0272
•

OFFICE LOCATION

110 E, FIRSTSOUTHGENÊSTEWART
PHONE 789•1795

PHONE 789-1017
LAWRENCE C.KAY .

PHONE 789-1125

P.o
VERNAL, UT 84078

November 20, 1978

U.S. Geological Survey
8426 Federal Building
Salt Lake Ctiy, Utah 84138

ATTN: Ed Guynn

Gentlemen:

As consultants for W.A. Moncrief, Uintah Engineering & Land Surveying,
respectfully requests a variance from the required 600' maximum tolerance
for locating well locations. The variance is requested for topographic
reasons which have prevented feasible placement within the required spacing.

Said variance is requested for the following well location:

#12-1 - NW 1/4 NE 1/4, Section 12, TAS, R6w, U.S.B. & M.

The attached topographic map show the well and their proposed place-

ment as pertains to the apparent topography.

Ve truly

Gene Stewart
Vice President

GS/19
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SCOTT M. MATHESON OIL, GAS, AND MINING BOARD

Governor -

I. DANIEL STEWARŸ
GORDON E. HARMSTON STATE OF UTAH chairrnan

Executive Director'
DEPARTMENT OF NATURAL RESOURCESNA TURAL RESOURCES CHARLES R. HENDERSON

DIVISION OF OIL, GAS, AND MINING JOHN L. BELL
THADIS W. BOXCLEON B. FEIGHT 1588 West North Temple

C. RAY JUVELINDirector Salt Lake City, Utah 84116
(801) 533-5771

December 7, 1978

W.A. MonexLeg
P.O. Box 2573
CaapeA, Wyoming 82602

Re: WeÆtNo. Ute Tafbat 12-1
See. 12, T. 4 S, R. 6 W,
Ducheane County, utah

Gentlemen:

Insogax as th¿s ogg¿ce a conceaned, appkovat to dx¿LL the above
Ae£eaked to we££ is hexeby gaanted in accoadance w¿th the Oxdet lasued
in Cause No. 139-17.

Shoufd you deteam.¿ne that ¿t wiÆ£ be necesaaxy to p£ug and abandon
this weL£, you axe hexeby xequ.eated to immediate£y not¿¿y t.he £offow¿ng:

PATRICK L. PRISCOLL - Consultant
HOME: 582-7247
OFFICE: 533-5771

EncLõeed p£.ease gind Foxm OGC-8-X, which is to be compfeted whetheA
ox not watex aands (aqu¿¿exo) axe encoun,texed dux¿ng dx¿LL¿ng.

Fuxthex, it La xequested that thia Divialon be not¿gied w¿th¿n
24 houna a.gtex dx¿EL¿ng opeaat¿ons commence and that tAe dx¿LL¿ng
cont.haeton and x¿g numbex 6e identigLed.

The API numbex asalgned to th¿s we£L ¿s 43-013-30479.

V«Ay ZAuly youAa,

DIVISION OF OIL, GAS, AWPMIWING

CLEOWB. FEIGIff
Ð¿Acet.ox

ee: U.S. Geofogical



SCOTTM.MATHESON OIL,GAS,ANDMININGBOARD

Governor
CHARLESR.HENDERSON

GORDON E. HARMSTON STATE OF UTAH Chairrnan

Executive D¡rector,
/VATURALRESOURCES DEPARTMENTOF NATURAL RESOURCES

JOHNL.BELL

DIVISION OF OIL, GAS, AND MINING C. RAY JUVELIN
THADISW.BOX

CLEON B. FEIGHT 1588 West North Temple CONSTANCE K. LUNDBERG
Director Salt Lake City, Utah 84116 EDWARD T. BECK

(801) 533-5771 E. STEELE MclNTYRE

November 30, 1979

W. A. Moncrief
P. O. Box 2573
Casper, Wyoming 82602

Re: Well No. Ute Tribal 12-1

Sec. 12, T. 4S, R. 6W,
Duchesne County, Utab

Gentlemen:

In reference to the above mentioned well, considerable tree
has gone by since approval was obtained from this office.

This office has not received any notification of spudding.

you do not intend to drill this well, please notify this Division.

spudding or any other activity has taken place, please send necessary
ms. If you plan on drilling this well at a later date, please notify

as such.

Your prompt attention to the above will be greatly appreciated.

Very truly yours,

DIVISION OF OIL, GAS, AND MINING

KATHY AVILA
RECORDS



March 24, 1980

Casper, Wyöming 82602

Re: Well No. Ute Tribal 12 1
Sec. 12, T. AS, R. 6W.
Duchesne County, Utah

Gentleinen:

In reference to above mentioned well, considerable time has gone

by since approval was obtained from this office.

This office has not received any notificatéon of spudding. If we do
no t heat f rom jrour coinpany wit hin thir ty (30) days , we will asaume you do
not intend to drill this well and we will terminate the aþplication.

Your prompt attention to the abo¾e will be greatly appreciated;

Veiy trúly yours,

DIVISION OF OIL, GAS, AND MINING

JANICE TABIÑÏI
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reservoir. Use Form 9-331-C or such proposais.) 8. FARM OR LEASEblAME

1. oil gas Ute Tžii>al
well E wei! O other 9. WELL NO. EË ©

NAME OF OPERATOR 12-
W. A. Moncrief 10. FIELD OR WILDCÄT NAM -

c

3. ADDRESS OF OPERATOR
Wil°dáËt

P. O. Box 2573, Casper, WY 82602 11. sEC, T., R., M. R BLK. ND SURVEY OR

4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA ,

belo w.) NWilUi'l
AT SURFACE: 12. COUNTY ORËÃRÄS 13 STÄT
AT TOP PROD. INTERVAL: (471' FNL, 41957' FEL) DuchesnÔËR I Ut
AT TOTAL DEPTH: ovo

14. API NO. o 9
16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE, 43-015-30479 °

REPORT, OR OTHER DATA 15. ELEVATIONS (EiHO.g DF KDS AND WD)
6,(Alf LL

REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF: .
-1 -

oy c cr o
TEST WATER SHUT-OFF -.a

FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL (NOTE: Report res it oÏ multiple cor pl t n or zone
PULL OR ALTER CASING change on F rrn 9-330.)

MULTIPLE COMPLETE
CHANGE ZONES
ABANDON* Fl .

(other) Abandon Incation

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details änd give perfiñent dates
including estimated date of starting any proposed work. If well is directionally drilled, give subsurface locatip s and
measured and true vertical depths for all markers and zones pertinent to this work.)* o

This location was abandoned on October 4, 1979 and there L o su fa sturbance.

Subsurfacé Sf Valve: anu nd T e SeT@ Ft.

18. I hereby the rego ue and correct -

.c cr

SIGNE TITLE TOduction ManageSATE

(This space for Federal or State office use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY:

*See Instructions on Reverse Side MAR31 lŠ80
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