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0i1 and Gas Drilling EA No. 081-79

United States Department of the Interior
Geological Survey .
8440 Federal Building '
Salt Lake City, Utah 84138

Unusual Environmental Analysis No. 081-79

Application for Permit to Drill
W. A. Moncrief, Operator

Well No. 12-1 Ute Tribal Lease No. 14-20-H62-3455
NW/4 NE/4 Sec. 12, T.4S., R.6W.

USB&M, Duchesne County, Utah

Prepared by: George Diwachak, Environmental Scientist, Salt Lake City, Utah
. John Evans, Environmental Scientist, Grand Junction, Colorado

Date: February 20, 1979

Related Environmental Analyses

(1) EA No. 1181

Noted - G. Diwachak
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Introduction:

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

Name " Representing

John Evans U.S. Geological Survey, Grand Junction, Colorado
Lynn Hall 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' FNL and 1957' FEL, NW% NEX%
Sec. 12, T.4S., R.6W., USB&M at 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. A1l 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 Protect1on 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.



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 maximum of 8% along the entire proposed access
road. It is important that grades be reduced to less than 8% to accomodate
possible 011 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&M crosses private land (see
Map B 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
accommodate production 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)
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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 SW at
approximately 4% grade, that separates Weeint Hollow on the east from
Skitzv 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 maximum water
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 5a, 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.

Among the rock formations listed on figure 3, Appendix 7, only the
Wasatch, Green River, and Uinta Formations are of direct concern to the



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)
shows the 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 maximum thickness 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. A1l the proposed surface
activity 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 complexly interstratified mostly thin beds of shale,
siltstone, sandstone, and limestone of lacustrine origin and some beds
of 011 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
may exceed 5,000 feet in the western Uinta Basin area. The formation is
an important source of 0il and gas in the Uinta Basin.

'ﬂydrocarbons:

In the Duchesne region of the Uinta Basin natural gas, condensates, and
0il 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 common source of supply. Accumulation
and entrapment is largely stratigraphic in sandstone effected in part,
by structural gradients, and in part by complex intertonguing and lithofacies
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 w1th 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 ]50 F.
The A.P.1. 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 o0il 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 o0il is light yellow, practically free of sulfur. Natural gas from
the area is "sweet" or essentially free of hydrogen sulfide and generally
high in BTU value.

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. A1l of these
lands are in oil shale withdrawal by Executive Order No. 5327, approved
April 15, 1930.

011 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 0il Shale Withdrawal,
would have a nominal value for o0il 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
some bituminous limestones. The bitumen impregnated limestones are
generally two to six feet thick with an outcrop length of 50 to 500 feet
and commonly contain 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.



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. A1l 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 1ined with an 1impervious 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

js semiarid. During the interval 1906-1972 annual precipitation at
Duchesne ranged from 4.60 to 15.70 inches and averaged 9.19 inches.

Dryer 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 temperature at Duchesne ranged from less than 20°F
in January to about 70°F in July. During the same period the annga]
temperature averaged 45.3°F and the coldest January averaged 17.9°F
However, minimum midwinter temperatures commmonly fall below 0°F and
maximum midsummer temperatures commonly exceed 90%F. The growing season-

avsrage 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,,

€0, HC, NO,, O_ and SPM) and is included in a Class II Prevention of
Significan% Deferioration (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
Tow 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 (o0il 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 dissoived 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
so]i?s 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 0il and gas

wells in the area. Observation 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 ;ivestock and at best could be considered fair (Price and Miller,
1975).
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Ground-water recharge is normally derived from precipitation that falls
within and nearby the area of concern and from seepage 1osses 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
movement is 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
movement in 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 memorandum from 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
1limit 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 1listing occur near Starvation
Reservoir. Eriogonums hylophilum (wild buckwheat), Lepidium barneybyanum
(pepperweed), and Sclerocactus glaucus (no common name) have been collected
in Duchesne County and may occur in T1.4S., 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 o0il 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 0il 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 common socio-economic culture,

are being overwhelmed by people of mostly other religions, differing

life styles, 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

n - ' .



in the Tocal 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 0il1 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 employment 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 -
January 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, grassiands, 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

Jand. 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 thé 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 poliutants 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. Furthermore,



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 product1on activity are
significant in Duchesne County.

But should this well discover a significant new hydrocarbon source,

1oca1, 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 wiidlife 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 o0il were to occur, the o0il 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 zcnes.

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

14



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 Tost circulation materials
may be effective in controlling lost circulation.

Waste Disposal:

The mud and reserve pits would contain all fluids used during the operations.
ANl trash would be contained in a portable steel mesh trash cage on

location and hauled to a sanitary landfill. Sewage would be handied
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 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 maximum of 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. A1l 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. A1l 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 USGS and 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, o0il 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 especially 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 period 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 o0il 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 any 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
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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.

18



Determination:

In my opinion, the proposed action does/does not constitute a major

Federal action significantly affecting the quality of the human environment
in the sense of NEPA, Section 102(2)(c), and the environmental impacts

of 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 not
required.

Conservation Manager Date
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Hemorandum. o )
To: District 0i1 and Gas Engineer, Mr. Edward Cuynn
i 2FTom: Mining, Supervisor, _Mr. Jackson W. Moffitt -
" Subject: Wpplication for Permit to Drill (form 9-331c) Federal oil and
. . gas lease No. /74 20 -Hi2 ~34955
. 1. The location aphears potentially valuable for:
- ) ‘jc:]r strip mining.*_ ' ;1 _ .
s ° 1[::7 . underground mining.** . - ST .i
lSEﬁf - has no known potential. ‘ - |
et T "2, The proposed area is  ~ T T Tt Tttt -
. . [CF under a Federal lease for __ " ¢ under
T _the jurisdiction of this office.. . )
S " fZ7 ot under a Federal leasé under the jurisdiction of
T e * this office.
3 - [T Please request the operator to furnish resistivity,
Y I o density, Gamma-Ray, or other appropriate electric
. - -logs covering all formations containing potentially
. .. . . valuable minerals subject to the Mineral Leasing Act
. : . * - '. °f 19200 .
*If locat1on has strip mining potent1a1 - e
L 1.,‘- . Surface casing should be set to at least 50 feet below the
- < lowest strip minable zone at and cemented
. . . to surface. Upon abandonment, a 3C0-foot cement plug should
S be set immediately below the base of the minable zone.

-

AR § location has underground mining potential:

.« ) . The minable zones should be isolated with cement from a noint
. ~ .7 100 feet below the formation to 100 feet above the formation.
" Water-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.

T ~ Sfgned %//VML}%“’\’O L

. . ) . 0y . R Y ‘- -ece 4 S o abescen .
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e e —— i BRRRSERREE T S
: U. S. GEOLOGICAL Sd:{w.i - CO (SERVATION. DLVISIO{
. T 4 B bw., USin
. FROM: : DISTRICT GEOLOGIST, ME, SALT LAKE CITY, UTAH C

. TO ¢+ DISTRICT ENGINEER, OSG, SALT LAKE CITY, UTAH

.. SUBJECT: A®D MINERAL EVALUATION REPORT . 1zase yo. [%-20 -//5 2-3Y55
opErATOR: ). A . 7}70’7707/6&{ - WELL _rg 12-1/
rocaTIoN: Y NW 3 NE % sec. 72., . 4S ,r O OSM__

Quebtane. coumy, Ltaf

1. Stratigraphy: v,([, ael, wc"&o ol b«—' m %ﬂd«[’wj
The TIoLN ANV 3:%4@&2,4; AL wa,oays:mb W\m ?200'

oo it Hp

O

2. Fresh Water: L\,Q&/é& w&’/’.—&u MWW—!/NY{L %'ZM ¥ w@a,
3. Leasable Minerals: J,ﬁw /,{}(& ,{,{, L{, a}z ,ﬁ‘/u .éa/rw C!C'M{,l"’ ~7
Go Wmﬂm valuelis 597/ Stmb ~SOUL ¥ SPLedl i

Qe» VLA f‘w shale Lenia . Lot ott Shal: v—bc«%w
e Lw VAL /@wawxéuca/é‘aw@ﬂm ¢ YAe Licte &

{(neoventersel MM&?, RL. p10¥eci2cl.

» .

4. Additional Logs Needed: NR. .

5. Potential Geologic Hazards: M"W

6. References and Remarks: /)oNn.& .

"l’ . Signnt.;n:e: u&hﬂh Date: /Z = 'S/ "7(?
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United States Department of the Interior

BUREAU OF INDIAN AFFAIRS
UINTAH AND OURAY AGENCY
Fort Duchesne, Utah 84026

IN REPLY REFER TO: 801 722-2406 Ext. 4]

Land Operations, January 15, 1979

Mr. Ed Guym

District Engineer

USGS Conservation Division
8440 Federal Building

Salt Lake City, Utah 84138

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

Dear Mr. Guym:

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

1. Bwployees are prohibited from carrying firearms
while on the Reservation.

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

Archaeological clearance is granted based upon a survey conducted
by Dr. Clifton M. Wignall, Archaeologist. :

Sincerely, :

; ? )y
e / /MZ)
ting Superintendent

cc:

Real Property Management
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UNITED STATES (Q‘ERNMENT R |

Memorandum

T  : Rea ProPERTY ! 1ANAGEMENT DATE: January 15, 1979
THROUGH ¢ SUPERINTENDENT

FROM :Supvy, S0IL CONSERVATIONIST
SUBJECT:E\VIRONMENTAL ANALYSIS AND NEGATIVE DECLARATION

WE ARE ENCLOSING THE ABOVE NAMED DOCUMENTS FOR W.A. MONCRIEF

FOR PERMIT TO DRILL AN OIL WELL. |
[&/_ j{?/).‘..eb )%/é’
R, Lynn HaLL

/23
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' NEGATIVE DECLARATION

APPROVAL BY SECRETARY OF THE. INTERIOR OF _Application_for pemmit to drill

an 0il Well R . FRM  Ute Indian Tribe ' ,permitter

’

0 W. A. Moncrief

-, permittee , COVERING THE FOLLOWING

DESCRIBED TRUST INDIAN LANDS IN . Duchesne COUNTY, STATE OF UIPH.

LEGAL DESCRIPTION:

Well site located: 471 feet FNL and 1957 feet FEL in the MANE, Sec.
12, T. 4S., R.6W. | |

Access road crosses Indiz;n land in the E3NE%, Sec. 14, in the SESE,
Sec. 11, and in the SW, and Nj, Sec. 12, all 'in T.4S., R.6W., USBSM.

IT HAS BEEN DETERMINED AFTER REVIEW CF THE ACCOMPANYING mvmmmmm ANALYSIS,

THAT THE APPROVAL COF THIS Pemlt IS NOT SUCH A IMAJOR FEDERAL ACTIQ‘J

SIGNIFICANTLY AFFECTING THE CUALI‘I'Y OF THE HUMAN ENVIRONMENT AS TO, RI-IXJIRE THE
PREPARATION COF AN ENVIW'IENI‘AL IMPACT S'I‘ATEMEI\I’I‘ UNDER SECTION 102(2) (c) OF THE

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

January 12, 1979
DATE

) (Y len

Acting, SUPERINTENDENT

FY:79-23 LEASE} 14-20-162-3455

WELL No. MONCRIEF-UTE TRI
~ TZ-1




UINTAH AND OURAY AGENCY
ENVIRONMENTAL IMPACT ANALYSIS

1. PROPOSED ACTION: W. A. Moncrief __proposes to dfill an Oil well
(Ute Tribal #12-1) to, a proposed depth of 82 .00 feet; to construct
approximately 16 “ . (Seetx miles) of new access road; and up-
grade approximately __ none (feet, miles) of existing access road.

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

1y 10 miles west -of Duchesne , Utah in the NWANEX
Sec. 12 T.4S ., R.6W ., _ USB& meridian. This area is used for

winter ranee for deer, wildlife habitat, livestqck, prazing, hmting and recrea-
The topography ix at the well site is g large ridgetop, with steep siopes.s ticr
X X e 3 X nearhy .
The vegetation consist of: pinyon and juniper trees. ‘ -
Wildlife habitat for: x Deer._Q Antelope () Elk (Q Bear X _Small Mammals
x Birds 0 Endangered species x Other rabbirs, pround squirrels other small
rodents, coyotes, bobcats, badgers, reptiles, magpies, craws raptoes., 13YS 3
ground Sparrows. I
3. EFFECTS ON ENVIRONMENT BY PROPOSED ACTION: (1) all vepetation (predaminantly
g,ainzfn gngcjmglgggdtgeese Vﬁl]s'.igg c}garegegrgdr(t)’gg 1ar %g:face disturbed on aporoxi-
valued of this area 11" Be 1owered. (%? Some soil erdsion will s and agsthetlic

OcCur along access
roads and at well site. (4) Some disturbance of wildlife,mainly deer,may g%c:r

(5) Some minor pollution of the atmosphere will occur in the fomm of dust and
ust emissions fram 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 would.
cause 1ess impact.

5. ADVERSE EFFECTS THAT CANNOT BF, AVOIDED: None of the adverse effects listed in
item 3 above can be avoided: In order to minimize these effects the operator
w@ll: (1) Follow the Surface Use and Operating Plan. (2) Restore and reseed all
disturbed land areas to Bureau of Indian Affairs specifications as soon as
possible. (3) Pl.’?hib%t erv%ogees om car;ry].gg irearms while the reservation
or disturbing wildlife. ¢ ontrol erosion by diverting runof%nwater am
drainage ways along roads and by.reseeding disturbed areas,

6. DETERMINATION: This request -action (¥mEx) (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 13969 (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 | ) o

Jack Skewes o4 Skewes & Hamilton Const . ’ % ﬁg{},&m %Z& "1-11-79

Mike Stewart - Uintah Engr. - Ven?al, Ut, BIA Repredentative Date
COPY TO: : R, Lynn Hall ’

USGS, P.O. BOX 1037, Vernal, Utah B4078
UsGs, Dist, Engr., Cons. Div., 8426 Federal Building., Salt Lake City, Utah
84138 : . N

’ Lease f. 14-20-H62-3455

FY-79-23 _ Well #. MONCRIEF-UTE TRIBAL 12-1
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DATE:

REPLY, 'réi
ATTH oK

UNITED STATES GOVERNMENT

Feruary 27, 1979 memorandum

§
,‘Rjobert Shields, FWS

(Y2 Area Manager

SURJECT:

TO:

Endangered Species near Starvation Reservoir in Duchesne County, Utah

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 o0il well

on threatened or endangered species in Section 12 T4S R6W near Starvation
Reservoir 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 eagie (Haliaeetus leucocephalus) winters throughout
Utah and may be seen near Starvation Reservoir from mid-November to
mid-March. The peregrine falcon (Falco peregrinus) has been reported

in Duchesne County during the breeding season (March-Jduly). 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
0il well site; however, three plants proposed for Federal listing occur
near Starvation Reservoir. Eriogonums hylophilum, Lepidium barnebyanum,
and Sclerocactus glaucus 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. L -
Stk G S ey

w

Buy U.S. Savings Bonds Regularly.on the Payrol! Savings Plan

(REV. 7-76)

OPTIONAL FORM NO. 10

3

GSAFPMR(4A1CFR)101-11.6

5010-112
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United States Department of the Interior
BUREAU OF INDIAN AFFAIRS
UINTAH AND OURAY AGENCY

Fort Duchesac, Utah 84026
SN REPLY REFER TO: 801 722-2406 Ext. #31

Soil, Moisture Conservation : February 5, 1979

Mr. Ed Guynn, District Engineer
U.S.G.S., Conservation 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
Oourt, Grand Junction, Colorado 81501.

Ute Tribal 1-14-B4 Gulf Oil Corporation SWNE, 14, T4S., R6W.
Tribal 1-16-B2 Gulf Oil Corporation NENE, 14, T4S., R6W.

Sincerely yours,
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United States Department of the Interior

GEOLOGICAL SURVEY

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,ReW
’ 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 Neilsen, M&M 0il1 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:

A. 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
3. A portion of access road in NE/4 SE/4€€}osses 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 improvea
road. The proposed access road junction is on a ridgetop where the
existing road curves, creating a blind curve intersection.

\TIOs,
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Well File

2/14/79
Page 2

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 witn 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 #3.
This was done by operator request to reduce grade onto location.

9. AIl1 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 roadewd
to be used for firewood. The BIA will sell wood permits this spring.

Existing Environment:

The proposed location is on a NE by SW trending 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 north. '



@ o
Well File

2/14/79
Page 3

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-Jduniper 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 tne ground.
Snowmobiles provided access to the well stake. Three photograpns 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 : )



MEMORANDUM

T0: E. H. Guynn, District Engineer DATE: February 20, 1979
Salt Lake City -

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

. SUBJECT: Reserve pits - Duchesne/Strawoerry Reservoir Area

A recent reserve pit failure (Ref. File Meso Gulf 1-14-B2, Sec. 14,
T4S, R54d) indicated presant proceaures of allowing clay to ve used
as a lining saterial to assure reserve pit integrity is nol adequate
fn the shaly soil conditions around Lucnesne.

It §s recommended that all future Permits to Orill in this area ia wnicn
reserve pit liniang is necessary that tae pernit be conditicned to
utilize 2 metnod that will fnsure pit inteyrity. Aay @2etnod taal would
be proposed by the gperator that will insure pit iategrity woulu ve
acceptanla; nowever, 1t 1s most likely that tne use of plastic liners
would be rejuirai.

Yo my kaowledue, there are at least two applications (Gulf Loc. Sec. lu,
T4S, R6% and Honcrief Sec. 12, T45, o) in our office tnat sy reguire
additicnal stipulacions to ve placed on penaing or approvad applications
to drill. Operators of tuese proposed locaticas nave peen contacied by
telecon or tarougn taeir representative Yor taeir tfnput as to a uetiod
that will fnsure reserve pit intesrity and were auvised of tne failure
of clay as a liming waterial.

cc: Cook
Biwachak””
Evans

JTE/ jbh



P.O. Box 2573
CASPER, WYOMING B2602
307-237-2541

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

' NW NE 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 truly,

0554225?{E§§g:r )

mc

Enclosures

cc:‘ Mr. Clayton Norby

Box 449
Duchesne, Utah 84021



. REHARILITATION PLAN

Lease No.:1y_-20-HE2-3455 Well Name and No.: Ute T,ibal 12-1 :
Location: NWkNEX , Sec. 12 , T. 4S__N., R. 6 __W.

W. A. Moncrief 0{Y /obffddfy intends to drill a well on
surface owned by Uinta and Ouray Indian Tribe . The lk4idd/operator

agrees to complete the following rehabilitation work if the well is a producer:
[gy'Yes [ ] No Maintain access road and provide adequate drainage to road.

127 Yes 1:7.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:

lg?'Yes [:7 No Pit will be fenced until dry, then filled to conform to -
surrounding topography.

o,
g
1]
1]

~
~

z
Q

Water bars will be constructed as deemed necessary.

| |

Site will require reshaping to conform to surrounding topography.

R
w4 4
(1] (1]
/] 7,
S o
|\| Iy
2z 2
(@) o]

Entire disturbed area will be reseeded. If yes, the following
seed mixture will be used:
B.I.A. specifications

Access road will be closed, rehabilitated and reseeded using
the same seed mixture as above.

9
x

Access road will remain for surface owner's use.

v
)
»
~
~
2
©

&

@

o
Nl
£}

Water bars will be constructed on the access road as deemed
necessary. - '

Other requirements: Right-of-way across SE% Section 14-4S-6W to location.

Surface Owner: Operator/Lessee

Name: C. L. Lott ' Name: W. A. Moncrief
Address: P. 0. Box 305 Address: P. 0. Box 2573
City: Duchesne City: - _Caseer

State: Utah 84021 State: Wyoming 82602
Telephone: 801-549-3700 ' Telephone: 387-237-2541
Date: Dec. 22, 1978 Date: Dec. 22, 1978

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

\ Xéf;’vp’/f

(Surface owner's signature)

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

WY-069-3109-3(4/17)
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Mitigative Measures and Stipulations

I1f 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 maximum of 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 B of the 13-Point

- Plan) would be used for flaring and should be constructed a minimum of
125 feet from the wellhead.

7. A1l 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
probliem.

9. A1l completion and production equipment would be painted a
color blend in with the natural terrain.

10. The operator would be required to repokt any leaks and spills
to the USGS and 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, 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 Tocation 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 Affairs.
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Figure 3.- Geologic map Duchesne region including application area
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Structure contour map on top of Wasatch Formation in the
Uintah Basin including the application area
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Figure 6. - Siesmic History, western Uintah Basin and surroundings

@

. Y ,

21 e

LRI ¥ e P N

flows of
Whiterocks
ence with

four impor
Gulch Cree!
above the
tributary
beginning
it goes u

- confluence

are intern
lower Uinta

River to t
water from
with the L
the Uintoh

Whiterocks
diversions,

the major
Phiterocks
feeds the
impoundment
year. Diwvc
irrigation :

from the W
Canal 2 mi?
uade to the
at the Uint
about 1.2

monthly flo
of the riv
Pole Creck

house Canal.

teservoir a
the Cedarvi
"2")‘"101 are
WWersions
'3l amount
Yeir at Bot



. | Water Plate No. 1 .

JeenSummarised tecorde of streas diacharge at gaging stations~-Cowtioued
09288180 Stravherry River near Duchesne, Utah

LACATION . «-Lat 40°09°17°, Tung 110°13°15%, In SESSWLSWY sec.). T.4 S., R.6 4., Ulntah meridian, Ducheane Cunnty, vn tizht henk 150 Tt (46 m) downstreem (rom County Rosd
heidue, 2,000 ft (610 8) upstresw frim maximem high-water line of Starvativn Reservoir, and 7.5 miles (12.1 km) west «f Duchesne .

DRAIKAGE AREA.--770 eq mi (1,990 hz) . sppronimstely (includes appruximately 170 sq mi or &40 ! tributary to Strswherey Reservulr).
PEALCD (F RECORD.~-May 1968 to September 1973,

GAGE. »-Water-staxe recorder. Datum of mege is 5.722 ft (1,744 w) sbuve wean ses level (Ranbit Gulch Quadrengle which gives bridge elevatice).

AVERAGE DISCHARGE . --3 ywars, 150 t13 /s (4.248 m3/a), 108,700 acre-ft/yc (1346 twal fyr) . T

RXTRENES . ~-Maximum discharge, 1,310 frdze (37.1 md/e) May 18, 1973 (zeme height, 6.30 ft or 1.920 m); minimwm daily dischérge, &0 1e3/e {1.13 -’ll) Feb. 27, 1971,

REMARKS . =~Records good except thuse for winter periods, which are poor.

Several diversions abuve station for itrication, including transmuuntatn diversicns to The
Creat Rasin.

Storsge in Straunerry Reservoir segan July 14, 1912 water diverted to reservoir frie hesdvaters of Currant Creck teeder canal since 1934, Diversions
from reservolfr through Strawherry tunnel to Spanish Fork dreinage and (rem tTibutaries above tesecvoir thruugh Hubhle Creek ditch and Strawherry River and Willow
Creek ditch to Provo Niver drainage. New Soldier Creek Dam, 7 miles (11 km) below Strawherry Reservoir, completed fall 1972, and began storsge spring 1973,

Weter oce. Bov. Dec. Jan, Feb. Mar. . Apr. May June July Aug. Sept. Year
yeor

Monthly and yesrly mean discharge, in cubic feet per second

198 . - - - - - - 486 430 138 152 9.1 -
1969 116 9.7 7.6 7.4 88.9 %3 32% 827 335 178 130 110 207
1970 s 101 88.3 2.5 2.9 79.8 107 s? 219 108 81.3% 86.4 126
LAY 8.8 3.1 65.6 2.1 48.9% 82.2 173 381 220 10} 8.2 7%.3 121
1972 7.9 8.7 54.1 68.2 80.3 138 . 208 327 193 86.9 7.3 128 jo4}
1973 n.¢ 8.1 .9 6.0 6.6 9.0 208 o 334 115 71.% 0.2 n
Monthly and yearly runoff, in scre-feet
198 - - - - - - - 29.7%0 295,580 9,700 9,330 3,840 -
1969 7.020 3,460 3,3% 3,99 4,%0 5,180 19,320 50,880 19,930 10,920 7.9% 6,5%0 169,600
1970 7,260 6,030 $.4630 3,840 4,050 4,910 6,360 21,950 13,020 6,670 $.010 5.140 89,620
m 9,220 4,780 4,030 4,430 2,6% 5.050 10,270 22,220 13,100 6,3n0 9,060 4,45 87,670
1972 4,850 4,800 3,320 4,200 4,620 8, %00 12,380 20,100 11,510 -. 5,360 4,140 4,35 88,110
1873 . 5,030 4,950 4,230 3,940 3,700 5,900 12,350 50,850 19,8% 7,060 & ,600° s.)10 128,200
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Watgr Plate No. 2

of ge at gaging stations—Coatinusd

~—Smmerized

092833500 cry River at Duch . Utah

LOCATION . ~~Lat 80°09°40%, long 110°24'40", {n SWLNEY sec.2, T.4 8., R.3 W., Ulatsh meridien, on right bank 0.8 wile (1.3 km) west of Duchesne and 1.9 miles (2.4 km)
- wpatresn from mouth.

BRATRAGE AREA,~+950 3q my (2,660 kmd), spproximately (includes approximately 170 sq wi or 440 m? tributary to Strawberry Reservoir).

PERICD OF RECORD,--June 1908 co ¥ovewber 1910 (no winter records), March 1914 to Septembder 1958 . Published as “at Theodore™ 1908-10,

CMR, ~-Vster-stage recorder. Datum of gage is 5,512.4 fr (1,680.18 m) sbove mesn ses level, sdjusement of 1927. Prior to Oct. 26, 1948, chain or staff gages near

present site st various dacums. Oct, 26, 1948, to Aug. 12, 1952, vater-state recorder at site 60 ft (18 =) upstresm at dacum 1.99 ft (0.607 m) higher.
Mug. 13, 1952, to Aug. 2, 1960, a¢ seme site at dacum 0.70 £t (0.213 m) higher. Since Apr. 2, 1962, auxiliary vater-stage recorder on left bank.
- .

AVERAGE DISCHARGE.--34 years (1314-68), 151 fr3/s (4.28 md/s), 109,300 scre-fefyr (135 hm/yr).

SXITRDES. --Maxioum discharge, 3,490 3/ (98.3 -]Is) May 7, 1952 (mage heighc, 5.34 ft or 1.628 m, datum then in use); maximum gage height, 3.49 £t (1.673 m)
Mar. 11, 1968 (backvater from ice); minimum dischacrge observed, I fc3/s (0.028 ad/s) for several days in July 1931,

RENABKS . «~Records good excepe those for periods of no gege-height record, which are fair. Seveni diversions above station for irrigation, including transmountain
dtvexrstioas to The Creat 3asin.

Storsze 1n Strswberrv Reservoir bezan Julv 14, 1912: water diverzed zo reservoir from headwaters of Currant Creek theough Curraat
Cruek feeder canal since 1936,

Diversions from reservoir through Strawberry tunnel to Spanish Fork drainage (see station 09282000) and froem tributaries adove
veservolr through Bobble Creek ditch and Strawbetrry River and Willow Creek ditch to Provo River drainage.

Water Oct. Wos. Dec. Jen, Tab. Mar. Apr. May June July Aug. Sept. Tear
yooc

Noathly end yesrly mean discharge, in cubic feet per second

1%08 - - - - - - - -, - 179 133 123 -
1909 135 136 100 - - - 45t 2,080 1,950 sa1 363 333 .
110 12 ne - - - - 1,0% 1,020 37 219 165 163 -
[Tt 163 142 - - - - - - - - - - -
1914 - - - - - - [3Y) 1,020 s1s 261 160 118 -
1918 1 9.5 7.5 77 3] 112 09 305 244 102 - 68.3 83.2 13 |
1916 6.2 103 n.7 66.0 95.0 303 463 1,110 521 239 182 102 279 |
n? 172 90.7 8.5 43.0 as.0 178 301 886 1,200 359 176 170 3 |
1918 168 133 137 70.3 5.0 132 156 2%s8 a 132 6.3 9.9 134
1919 104 8.3 a7 46.0 1.0 130 2y 493 176 0.7 97.2 107 138
1920 9.7 0ns 6.6 75.0 80.0 9.9 146 926 saa 198 %8 128 28
1921 113 108 87.% © 137 m n 962 ., 90 m 32 187 m |
1922 13 121 126 8.4 9.3 202 227 1,79 1,280 n? 261 169 402 |
193 148 169 120 100 % us 298 1,190 %2 298 202 16k 301 |
1926 182 128 104 100 110 m 189 206 2.4 5.8 4.1 .1 109
1923 0.2 10.5 56,7 €0.0 65.0 9.2 136 162 116 123 . s1.8 6.1 0.3 |
1926 7.1 2.8 65.4 60 0 100 s 268 96.7 .5 121 38.5 108 |
1927 46.9, $5.8 &7 3s 38.1 72.2 140 ns 292 204 116 %2 168 |
1928 m 13 9.8 10 70 150 40 1,160 29 123 89.4 $3.6 227 |
1929 1o 2.4 5.7 73 123 109 138 s e 196 168 139 2 |
1930 9n.6 8.2 13 70 [ ] 7.6 206 252 1 0.9 2.0 0.7 108 |
I 0.7 60.4 50 0 ) 9.4 %) 90.7 .8 3.3 41.8 23.7 6.2 |
932 36.35 49.7 60 70 0 n.. 147 . %03 260 s7.8 9.6 s6.1 129
1913 9.8 $7.0 47,6 ss so 61.2 8.1 250 343 9.8 $7.1 45.6 101
1936 3.3 48.4 48.1 50 s2.1 46.3 35.4 16.% 7.6 11.3 18.0 8.0 N4
1933 n.s 35.9 33 33 33 55.3 7.3 202 201 46.2 4.3 2.1 o7.9
16 32.% .8 48.% s 0 “.3 22 567 28 189 124 2.3 17
1937 013 0.3 [} %0 0 100 233 838 369 196 163 169 203
1938 5.1 9%.3 9%.2 10.2 102 103 304 571 %2 104 69.1 136 161
1939 8.6 76.1 8.9 63 35 169 192 209 9.6 a2.7 39.2 5.9 7.
- 1940 3.3 61.0 .8 0 “ 0.2 101 127 47.9 27.8 20.9 9.0 7.4 |
1%1 0.8 52.9 55.6 43 53 6.2 123 648 kiY) 140 108 1.9 167 |
1942 104 123 99.3 83.0 86.4 107 4 397 210 99.8 62.46 59.6 %8 |
"3 7.1 0.1 4.2 66.1 92.7 96.3 382 n 219 9.0 110 s1.7 162
1944 17.4 na .9 60 70 9.6 166 . 643 360 137 0.2 65.0 159
1943 0.1 %0.9 9.4 0.2 ’n.8 92.9 102 328 192 108 136 66.7 122
16 7.3 72.8 60.2 0 7% 103 279 279 108 n.0 67.4 $2.2 108
7 9.5 8.1 75.3 66.8 107 119 206 480 176 8.5 8.7 €8.3 133
; 1%8 8.2 7.6 69.1 65 69.4 106 124 274 118 50.6 29.5 29.2 89.9
1%y 52.8 (39 6 50 6.4 uz EE 763 366 161 86.7 2.3 103
: 19350 102 9.2 9.7 0.0 65.9 112 %0 604 3 193 884 88.4 180
' 1951 90.8 97.7 91.0 8.0 91.7 9.6 172 418 26 u 12¢ 6.4 160
i 952, 8.0 81.6 8.3 80 85 97.6 - %65 2,153 827 305 264 200 403
: 1933 163 132 110 100 95 C 114 140 181 199 9%.8 9.7 61.1 124
) 1954 7.4 86.1 19.7 75 8.9 93.2 148 1%0 7.1 61.9 $5.2 82.9 89.2
" 1933 72.6 72.8 63.0 58 55 62.6 138 13 318 63.0 104 56.7 99.7
1954 $2.0 59.8 17.0 76.4 9.4 124 198 423 179 81.1 $6.7 39.2. 122
: 1937 62.5 n.s 8.4 85.0 8.6 9.0 104 429 456 140 108 - - 78.1 149
: 1958 02.7 102 104 87.9 100 103 182 740 236 89.5 " 0.0 77.% 166
v, s 61.2 63.4 . 6t.9 52.6 60.9 16.0 81.1 8.4 41.8 29.3 i.e 31.2 35.7
: 1960 52.9 $1.0 4.2 .2 o3 62,6 89.6 136 49.9 19.8 12.1 21.3 52.4
; 1951 42.6 49.6 £3.6 40.0 45,0 5%.2 66.3 «3.0 13.2 .89 25.1 67.3 41.3
i 1962 41.2 .7 39.0 36.1 78.9 1y 454 638 253 101 54.9 5.9 161
1963 9.7 5.9 $7.2 40,2 80.3 65.7 101 263 117 39.6 97.0 81.2 93.3
1964 51.9 65.9 62.6 0.2 50.0 59.7 118 426 ° 228 85.4 8.3 45.4 106
1943 31.0 60.4 $3.5 59.4 60.7 5.0 172 672 527 218 198 127 187
1964 109 116 86.1 %1 1.1 122 261 286 129 73.6 4.5 3.2 122
1967 n.é 7.6 62.3 57.6 7.0 100 128 49 5359 23 [} 1ts 174
8.6 904 116 11 506 436 159 187 103 n

|
|
i v 1ot 2.9 8.5
i
i
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. Water Plate No. 2.

o=fummarised records of stresm discharge at gaging stations==Coatimsed

09288300 Stravbery River at Duchesns, Utahe-Continuved

Vater ot Bov, Dec, Jon, Teb, Nar. Apt. May June July Aug. Sept. Year
yeor

Monthly end yearly runoff, 1n scre-feet

1%08 . - - . . - - - - 11,000 9,410 1,320 -
1908 8,30 8,050 8,150 - - - 26,800 128,000 116,000 . 33,300 22,400 19,%0 -
1910 13,000 12,700 - - - - 4,900 62,700 22,600 13,500 10,100 9,700 .
1911 10,120 8,450 - - - - - - - - - - -
1916 - - - - - - 26,000 62,700 3,900 14,800 *,820 7,020 -
191 8,480 $,560 4,700 4,730 4,610 6,890 12,400 18,800 - 14,500 6,270 4,210 4,950 9,100
1916 3,300 6,130 4,410 4,060 4,890 18,800 27,600 68,200 31,000 14,700 11,200 6,070 202,000
1917 10,600 3,400 5,440 2,770 4,720 10,800 17,900 54,500 71,400 22,100 10,800 10,100 227,000
1918 8,90 3,030 8,420 4,320 5,280 8,120 9,280 15,200 12,600 8,120 3,900 6,750 97,000
1919 6,400 . 4,670 3,060 2,830 3,89 7,9% 13,000 30,400 10, 500 3,080 5,980 6,370 100,000
1920 5,660 4,9% 3,910 4,610 4,600 6,080 8,690 56,900 34,800 12,200 15,200 7,620 165,000 |
1921 6,950 6,430 5,380 s,530 7,610 13,000 16,500 59,200 57,700 16,700 20,400 9,940 225,000 -
1922 8,180 7,200 7,750 5,190 5,510 12,400 13,500 110,000 76,200 19,500 16,000 10,100 292,000 -
1923 9,100 8,870 7,380 5,150 5,000 7,200 17,700 13,200 44,200 18,300 12,400 8,570 218,000
1926 8,73 7,620 6,400 6,150 6,330 6,820 11,25 12,700 4,780 3,630 2,710 2,620 79,500
1928 3,700 4,200 3,360 3,690 3,610 5,730 8,090 8,730 6,900 7,560 5,030 3,340 63,900
1926 4,860 4,310 4,020 3,690 3,89 6,150 12,800 16,500 5,750 4.520 7,440 1,2% 76,200
1927 2,860 3,320 2,750 2,150 2,120 &,460 3,330 44,000 17,400 12,500 7,130 16,700 122,000
1928 6,820 7,910 5,770 4,300 4,030 9.220 20,200 70,100 20,200 7,560 5,500 3,190 165,000
1929 6,760 5,510 6,650 4,610 4,170 6,700 8,210 37,800 19,000 12,100 10,300 8,270 128,000
190 3,630 s,1% 4,610 £,300 3,000 4,59 12,300 15,500 7,200 4,360 5,600 4,150 78,400
193 4,350 3,590 3,070 3,070 3,330 6,270 3,050 5,580 2,670 2,120 2,560 1,410 41,100
1932 2,20 2,960 3,690 4,300 4,600 5,620 8,750 30,900 13,500 5,400 6,000 3,340 92,300
1933 3.3t 3,3% 2,930 3,380 2,780 4,130 5,060 15,400 20,400 6,140 3,510 2,710 73,100
19% 2,2% 2,880 2,960 3,070 2,890 2,840 2,100 1,010 a5k 696 1,110 o8 22,740
1935 1,320 2,130 2,150 2,150 1,940 3,410 4,480 12,430 11,950 2,840 3,030 1,310 £9,140
1936 2,000 2,45 3,010 3,380 3,450 3,950 13,800 36,850 14,760 11,630 7,600 5,490 106,400
1937 3,900 4,950 5,230 4,920 4,460 6,150 13,130 1,560 21,970 12,050 10,010 10,080 148,400
1938 3,85 5,620 5,790 4,310 5,670 6,310 18,080 32,010 14,380 5,380 4,250 8,080 116,700
1939 5,140 4,530 $,220 4,000 3,050 10,390 11,400 12,800 5,570 2,630 2,410 3,270 70,450
1920 3,460 3,630 4,290 3,690 3,450 4,99 6,010 7,7% 2,85 1,6% 1,29 s,170 8,910
1% 3,10 3,150 3,420 2,770 3,050 4,69 7,320 39,850 20,030 8.630 6,650 3,680 108,400
1%2  ,620 7,300 6,110 5,230 4,800 6,580 20,470 26,430 12,490 6,140 3,840 3,540 107,400
1983 4,130 4,770 £,560 - 4,070 5,150 5,920 22,750 22,870 13,020 5,900 6,760 3,070- 103,000
1%E 6,760 4,5% 4,600 3,690 4,030 6,120 9,880 39,520 21,450 8,400 4,320 3,870 115, 200
%S 5,230 5,410 4,880 5,240 5,100 5,710 6,060 20,150 11,400 6,610 8,360 3,970 83,120
1% 4,380 4,330 3,700 3,6% 4,170 6,320 18,600 17,140 6,270 4,360 4,160 3,110 78,210
%7 4,270 4,830 4,650 4,110 5,950 7,310 12,270 29,520 10,500 «,820 3,150 4,060 97,440
18 4,190 4,440 4,250 4,000 3,990 . 6,510 7,400 16,830 6,99% 3,110 1,810 1,140 83,260
1Y 3,25 3,660 3,640 3,070 3,130 7,220 22,220 46,910 21,770 9,900 3,130 £,300 134,200
1950 6,270 3,790 4,280 3,690 3,660 6,870 20,250 37,130 22,1%0 9,38 5,430 $,260 130,200
1951 3,5% 3,810 5,600 5,170 $,0% $,640 10,230 25,550 14,640 6,810 7,630 3,770 101,500
1932 5,160 4,860 4,830 4,920 4,890 6,000 33,640 132,500 49,180 18,730 16,210 11,90 292,800
1953 10,010 7,860 6,760 6,150 5,280 7,030 8,360 11,120 11,860 5,830 6,010 3,640 29,910
19% 4,760 5,120 4,900 4,610 4,70 s,730 8,220 9,220 4,39 3,810 3.3% 4,930 84,590
1983 4,460 4,33 3.880 3,570 . 3,050 3,850 8,230 19,260 7,800 4,000 6,39 3,370 72,1%
19% 3,200 3,550 6,760 4,700 5,260 7,610 11,780 26,150 10,670 4,9% 3.4%0 2,130 88,470
1987 3,840 4,2% 5,19 5,230 4,700 5,540 6,220 26,380 21,020 8,640 6,440 4,650 108,100
1958 5,09 6,050 6,370 5,400 5,570 6,300 10,830 45,470 135,210 5,500 3,690 4,810 120,100
1959 3,760 3,8% 3,810 3,230 3,380 4,550 4,820 4,820 2,470 1,800 1,980 1,800 40,350
1960 3,250 3,040 2,720 2,720 2,5% 3,85 5,130 8,360 2,970 1,220 %3 1,270 38,060 -
1t 2,620 T 2,950 2,680 2,460 2,500 3,3% 3,960 2,640 788 362 1,540 4,020 29,910
1962, 2,900 2,960 2,400 2,220 4,380 7,190 27,010 39,220 15,070 6,220 3,380 3,270 11e,200
1963 »,130 4,510 3,520 2,47 4,460 4,060 6,020 16,150 6,950 2,440 5,970 £,830 67,520
196 3,1% 3,920 2,610 2,470 2,880 3,670 7,05 26,200 13,5% $,250 3,590 2,700 31,120
1965 3,140 3,59 3,290 3,650 3,370 4,610 10,250 41,310 31,330 13,3% 9,700 7,58 133,200
1966 6,670 6,770 5,290 4,350 «,320 7,530 15,530 17,450 7,680 «,530 3,35 4,39% 88,070
1967 3,010 4,620 3,830 3,530 3,960 6,170 7,640 27,610 33,280 16,410 8,800 © 7,060 125,900
1968 8,230 3,530 4,830 3,130 5,210 7,000 8,420 31,130 25,920 9,750 9,660 *6,140 124,900




R R ¥ CEET L, ERE T e S L N

NATE
. or-
STATION NUNSER  SEwPLr

L SEN ELN

0ZARY 0N Ti=10-14
N=11-17
T1=12=14
T72-01-11
12-02-16

72-63-32
72-08-12
72-05-16
12+06-15
12-01-18

72-08-16
T2=09-1%
72-11+08
73-01-15
73-02-26

73=03-26

73=00-26
13+05-07
73-05-10

. 13-05-14
13-05-2]
73=-06-12
73=07=11
13-07-3%

73-00-}7
713~08-213
73-09-10
73-10-25
73-11-15

Te=01-08
Ta=02-13
T4-06-02
T4-05-18
74-06-05

T4-06-26
e92881%0 71-09-08
Ti=11-17
72-01-11
12-02-16

12-03-32
T2-06-12
72~05~16
72-06-01
12-07-18

© 72-08-18

72-09-13

. 72-11-08
73-02-27

T3-04-05

T3-04-26
73-05-07
73-05-09
73-05-11

73-05-25
73-06-12
73-07-12
13-08-17

73-09-18
73-10-35
13-11-15
74-02-13
Te=06-02

T6-05-08

T6-06-05

Te=06=20
’ 09288160

STRAWRERRY Riwvep.
NEAR Dullesne

48-06-09

49-06-07

49-10-14

50-11-06

51+09-07
56-08-14

;' S6~11-07

T1nE

0910
1355
1000
1500
1315

1205
1500
1530
1230
1400

1440
0900
1500
1155
1305

1058

1005
1320
1040

1145

1615
1620
1250

1020
1110
1320
1540
1325

1255
1535
1540
1205
1230

1640

. 1150

1000
1045
0930

9900
1030
1145
0800
1000

1030
9900
1125
1320
0930

0750
1015
0815
0855

1o
1100
0935
0800

1100
1730
1045
1220
1130

0810
1040
1510

1235

1045
12%5

1305
0745

TEmoER-
ATURE
t0€6 €

Se0
1.0

o0
Se0
1.0

6.0
8.0
1.0
14,0
1640

21.0
9.9
6.0

3.0
1.0
6.0
8.0
8.0
11.0
11.5

15.0
23.0

16.0
16.0

15.0
1600

2.0
11.0

9.5
14.0

Water Plate No.

3.7

5.0

S0
40

015~
SoLveED
SILICA
(5102
(MG/L)

-
-
-
-
-
-
-
-
-

ne

-~
-
-
-
-

n
-

48

13

n
1)

12

24
23

-

015~
SOLVED
Cag~-
ClumM
{Cay
{MG/7L)

-
-
-
-

IRER R

IRERE

R

50

7

-
o7
49

018~
SOLVED
“AGe
NE=
Sium
(%G)
MG/7L)

AR R R R R R R R

H

28
3]

!

A R R R R R R R

RN

26

32

IEERE

»

3
32

Dis-
SOLVED
S0D1uM

(NAY
(MG/7L)

IRERE

L 2)

6s
(1]

»

pertl ot ottt

(RRR

66

27

L1

[ L]
[ 3]

NIS~

R R R R R R R N R R R R A R R R RN R R R R R R

(2]

015~
SOLVED
PO=
Tase
Siuw
(13]
(MG

AR R R R R A R R

et

ARTSRERE

2.0
2.0

it 4 Ut

«=Chanicsl enslyses

BICAR- CaR=-
BONATE  BOMATE
{HCOD ({15}
(MG/L) G/

- -
e [}
18] L}
308 °
351 9
348 []
n2 L]
358 L]
nr [
360 [}
38 []
s °
b 14 ] ¢
e [}
m s

*

38}

of water

IEER RN R R A

[ ]

HERR

28

L2

[ 13

104
90




lI!l .@l-o at

o155~
01s- SOLVED
SAVED NITRIVE

[ PLUS

RIOE. NITRATE

[{ %) N

[ 78] (LY
- -
- -
oe -
- -
- -
—. -
- -
- -
L -
- -
- -
- =
- -
- -
- -

- -
- -
- -
- -

[ 7% ] -
- -
- s

¥
.

o
k-

X
3

lgt
'

IRRRR
IRRRE

RRRE
IAERE!

ISEERIRENRL
1

P
P
ae
=

B

7 -
.0 e

L 23 -
t2) £ 24
L2 oo

01s_
SOLYED
NITIATE

(NOD)
nG/L)

SRR R R R R

I EREE

50

PHOS-
PMATE
(POs)
t"G/L)

L] . -
R AR R R I R - A TR R A A R R A A R R R R R A R R R AR RN

0IS=
SOLVED
ORTHO
PHOS=
PHATE
[CITS)
(L 748 )

AR R R R R R R A R R R AR R R R R R P8 SEIL Srr ot drerr o prry fegi

o018~

IEREEER R R

SRR RN R R AR R R A S R R B

e
-
-
-
-

e

AN R RN R AR R AR R R R R R AR R 11181

450
%0

Water Plate No. 3

190°C)

.-

468

499
496

01S-

S LVED
SOL10S
(SuUs OF
CONSTI-
TUENTS)
(MG/L}

-

SPE-
CIFIC
CON=
DUCT~
ANCE
(MICRO~
“10S)

s70
s20

450

560

.18
S0

onb

560

490
508

610

610
480
s2¢
649

922
764

49
(L)
183

MARD=

NESS
(CAeMG)

(NG/L)

-

ar

am

254
5>

PLitl tiiil tnlee oliai

IR R

SO0 Tum
4D~

S0P«

TioN

RAT1Q

3

1.2

-~

le
1e6

-

2.2

praes pettt gty

-
.
»

8.3

R
BR

sfneet £ 0T o



. sheet 3 of 8

) . Water Plate No. 3

' «=Chanicsl analyses of water

oAl A A

015~ ' 018~ 018~
() L 13 SOLYED SOoLvED SOLVED
. NS~ Si Ve MAGe 1] £ SOUTUM PO~ DIL TS
. RATE SOLvED CaLe LI SOLVED PLIS TaS~ PICAY~ Cak~ S VFD
‘ oF TEMoER= DISe SILICA Cium Sluv SO0Diym  POTAS~ Slum AONATE HUSATE  SIFATE
. . STATION wuutEQ  samd e TInE ATIRE CHARGE (5102} (cay (4G) () SIus () (LIS N I 05 1] 504)
. WEn € (IT3/5) 500 (LY 8] (LY R} (MG/L) MG/L) (nG/L) 14G/L ) (LT V%] ("G/L)
. S92AGIAN —  KTa8-36 - - 222 - - " ae - - - - . Py
. CONT. Hh=o=-n2 - - 100 - «7 26 [ 1} - - 2.8 106 [} As
. 64-04-79 - L 200 - n 18 » - 26 230 ° A
6b=06-0] .- bad s1s - 53 23 35 - le6 291 [} AR
G4=06~39 .- - 175 L '$7 29 12 - 2.0 M 13 a9
#4<08-0) - -~ 70 - n 37 108 - 3.9 3se 0 e
64=09-91 o= - -0 Lo &6 38 - 130 - 3.1 333 22 13
84-09-10 - - S0 - [ 37 103 - 2.0 383 21 113
hh=li-18 - - L] - 29 e 10s - 2.6 We 33 Q0
65-02-01 L - 45 - S 1L s - 4.3 208 S a6
: 69-11-13 - - 179 - s % o7 - 2. Ne 7 9%
' 70<93-04 - - 75 .- . 36 82 - 2.6 2% 22 90
. . T0=06-17 - - i . - 49 30 67 - 4ed 32s L3 a3
! 70=0%-n8 - - ” - L1 39 a7 - 3.7 156 [ 107
B T1=07-14 b - *? - LX) 3 (1} - 1.8 k1E) [ Al
71=08-2) - - 116 - 53 28 &9 - T3 328 L} 79
. 711006 -~ - n - sS 35 5 -~ 3.0 LY 16 an
: M-11=17 - - 0 - “y s ™ - 3.7 328 [} 9
E 11«1]l-18 0915 -0 S0 - - - - - pod — — —
. Ti=12-16 - .0 32 - - - oy - - s — —
3 72-01-10 1900 - a6 - - - - - - - -— -—
1 72-02-15 1615 .0 ” - - - - - - o - -
H 12-03-17 0300 Se0 139 - - - - - - - .- -
[ T2=04=-96 - hid 162 - 55 26 «5 - 206 299 12 59
72+06~13 1810 60 204 - - .- - - - - - -
12-05-)2 - - 340 - Y 23 33 b 1.8 202 [ 43
12-05<17 0830 10.0 Yun - - - - - - - - -
T2=Nbela - 13.0 1718 - - - - - - - -~ -
120638 - - 133 - L) » 56 - 2.6 325 [} 66
. T2-17-17 - ?2.0 L1} - - oo - - .. - - -—
. 720738 - - s - F 32 ” - 2.0 278 20 or
’ T2=0R<16 0820 13.0 5y - - . - - - - - -—
. : 12-0%24 - - 59 = .3 3 a8 - 3.7 358 12 02
72=09-31 .- 13.0 ™ - - - - - - - -— -
12-93-13 - - A - F) 3R ETS - 3.7 290 18 T
12-16-13 -- - - - -- se » 70 - 3.0 1108 ® 80
12=11-09 [T3T) 2.0 ag - - . - - pd pg - -
X T¥=Aler2 1410 - S6 - - .- .- - - - - -
73-02-27 1155 3.0 L1} - - -— - - -— - - -
; 73-03-23 1010 40 7 15 8¢ k1) 130 - 2.0 a0 [] 120
p - 7¥=%0-16 1565 ve0 191 .- - - - - - e - -
. T3NS0y ov>0 [ I P - - - - - - -~ - -
> 13=95+10 43S A.0 %S ae - e - - ow pron - -
'; T4eNSe}] 11s5 w0 1040 - - -~ - - - .- - -
A 7\-”5-'6 [[1.7%7) TS t2n0 -— - - - - - - - -—
. T3e5e19 100> 1.0 1250 .- - .- - - - - - ..
. 73=0%-20 - 100 250 18 a7 26 26 - 2.0 n [] L3 )
T3e95=2% - - - - e 2 28 - v 23 L] L]
. Ti=0n-06 1900 1 LYY S0 - .- - - - - e - -
. N 13-07-11 1670 14.5 109 - - e - - - - Fos -
i . | AT I .09% 15.0 vS 18 82 S 14 - 2.0 s e 9
: ‘ 73-08-06 - - - - 8 37 9 - 4.3 «u$ [] 102
i . 13=08-14 1520 2140 " 18 1) 38 L 7% - 246 163 16 L L]
: - T1=98-14 1840 2Mev 5? - .- . -~ - - - - -
|
T1-09-ns -- - - - 19 » os - 307 257 1. 9
T3=03=13 0Y0 11.0 93 - e e -— - o .- - -
T¥=10-2% 1140 5% 74 15 s7 3 [ ] L 240 363 [ ] 9
T3-10-2% 1150 9.5 16 - - e . - - e - .
T3=11=-1% 1535 ted 68 - - - - - o - - -
T6=01-49 1330 0 “q - - - - - - - -
Teahlate 1600 N (13 P - - e - - - o
To=n3-18 1649 .0 115 - .- .. - - - - -
Te=n%=31 092y 9.9 I3 - - - we - - - ' -
76=05+0T7 1660 15.0 34} - - pos - e - P - -
h Taefbonl 1mnme 1648 154 - - - - - - - - P
Te=0he24 156> 3.9 oy . . e- ae - e - - - -
092148500 bl=Ne=19 bl - 110 17 Sé J‘I’ a0 - 0 Jeog 22 92
41=05=18 - .- 190 15 7 2 33 - «0 295 0 50
STRAWBERRY RWER  aacorcy - - % -~ s s - e - Yo "t
it .
J
AT DuycEsPe 47-03-20 1535 . .= 132 - 4 21 R - 3 Y
4T=05-71] 1189 LAdE Y ] Lo <4 22 b 1? bad 260 [ b
47298622 1630 - 177 .o Se 30 .- L2} Lo 354 .0 [ 3]
aVefYe2n 112> Lo T8 22 $v p 1) oa &? Lod Jbo [] 7
aBnNbeny 127> = 15] ” k1] 2y - [} e Yol [} 49
1
.,




fron aites at gaging staticns—Coutinued

o138~
SOLVED
[
RIDE
L
gD

-
“
15
12

~N c—gm = &
' ,‘393 SERNEN SKRIM ¥

13

6.0

e
L)
w

018~
SHLVED
NITRIYE
PLUS
NITRATE
N)
(L8]

-
-
-
ae
-

oIS,
SOLVED
NITAATE

[L1ek})
MG/L)

R N N R R N A E BN N RN

IRERE

1]
90
50

«03

-

OIS~
SOLYED
ORTHO
PHOS~
PHATE
(PO&)
tMG/L)

A RN R N R R R R N R N DR R R R R DR R R R

R R

83

ol2

o1s-
SOLVED
FLUO~

R10E

F),
(M6/L)

R RN R N R R R R R N R R R N R AR R R A RN R N

IR ERER

Water Plate No. 3

S00
280

018~
SOLVED
SOLI0S
(REST~
OuE At
1109C)
nGrL)

348
436

N2

31

389

392
on6

411
458

0S5«
SCLVED

495

383
430

SPF~
CIFIC
CoONe
DuUCT-
ANCE
(MICR0~-
MHOS)

606
732
453
533
736

951
975
LY
789
691

ale
7
681
182
656

716
170
750
900
830

650

598
$30

sos
48S
560
646

$60 ¢ ’

873
739
Al
765
695

759
760
650
680

10
s10
500
500

490
460
S0t
418
590

720
792
L)
a73
800

704
160
406
810
850
800
A30
750

430
610
770
785
560
722
67}

45%

667
1me
652

TR

NESS
{CAvmG)

{NG7L)

220
170
230
260

230
270
270
210
160

250
260
250
280
260

250
280
270

230

260

200
260

200
270

280

220
190

270
270
280

190
290

26)
266

251
235

287
266

NON=
[of U29
BONATE
HAQWN-

NESS
(L8]

lalile

ellle olalo

laall 1111

SO0 U

S0RP-
TIoN
Qatio

151ts 1511
[ J o N

- N NN
Pitse SiSiL

[
.
[d

2.1

'.s
1 P
1.7

Pu

WNITS)

7.9
Te?
T.9
8.3

8.7
8.4
8.4
[ 234
8.7

[ P

8.3

o

sheet 4 of 8

AGENCY
ANA-

LYZING

SAMALE

S
st



LEET BEAELERT ok ot A

R R I

:
%
3
v

b e

STATION NUwSER

GI2ANS00 —
CONT,

NATE

oFf
SampLE

48-N%=23

- 49=04~07

490407

49=07-n2
49-09-10

49=10-14

50-08~04
$0-11~06
$4+08-26
$5~10-19

57-03-20

570720

$7=10-22
58-06~-n7
SA<0a=>)

$8-05-17
$A-05-2)
$8-08-22
62-04-05%
62=-06-%7

$2-0S-16
62-06-16
62-087-11
62-08-91
62-38-16

62-09+195
62-09-16
62-10-14
a2=12-03
3-02-06

63=-0s-11
83=06=7¢
$3-05-22
639635
$3-07-17

43-08-1)
$3-09-1¢
#3=10-10
63=11=n7
4=02-17

#S=02-01
65-02-16
95=N13=32
85-93-78
€5-03-33

45<neen?
e5-08-20
€5-05-03
45-05-17
€5-06-01

65-06=14
AS=NA=D8
850799
65-07=19
65=08-0)

AS=08-37
65+08-%
65-13=27
6S-1]-n}
64=1-06

6h=01e10
PLSTIoT Y
AheNS=AS
#4=05-1]
e T

AAenTrd
Ah=09-10
Ahe)Q-28
A7=02=-46
61=n2=23

TIxE

1615

105S
1300

1300

1650
1330
1245
131

Water Plate No. 3

TEMRER=
ATyrE
tOES C)

9.3
11.5

11.3

n.o
9.5
19.0
13.5

9.3

NisS-
CraRGE
(rr*/s)

kL
186

lal
108

(1))
9
38
o7

[ 3]

200
150

118
1i0
25

170
210
3t
180
190

s
a0

L3
L1)

01S~
SOLVED
SILICA
15102y
1uG/LY

a1

17
19
18
21

L1
16
16
16
18

LIS~
SOLVE)
CaL~
({3}
(Cay
4G/

53

”
«0

-

2 ¥

1]

S
n
62

018~
SOLVED

A= IS~
NE= SOLVED
SIum SODTumM
t4G) {NA)

MG/LY (MG/L)

3 .-
Fad s2
27 1
3 -
3 -
3 13
3% 113
29 -
37 90
21 -
21 -
21 -
21 ow
31 -
19 70
25 S?
26 N
3N 55
35 76
.0 97
3 120
43 122
a2 122
s T2
35 86
26 80
27 79
32 108
23 .0
32 (13
3 130
3% a8
32 19
s 112
3o 101
35 110
21 86
35 121
n 122
n 9
3 9
3% 102
28 88
26 29
26 36
22 30
26 k1
26 .
30 S1
k- $9
32 [k}
P 76
- 16
» 3]
- [ k]
o= | 211
- 2%
- %0
- .2
3t 62
kL [ 73
35 109
k1) 12¢
36 »
3S 106
27 111

018~
SOLVED
SODTUM

PLIS
POYAS-

Sfum
(KG/L)

%

%8 %8

015~
SULVED
PO~
TAS~
Slum
(L3)
(MG/L)

1.8

sheet 5 of 8

RICAR~
RONATE
(MCO3)
(LI V8]

369

302
kL)

22)
338
S
203
m

als

3%

0

39s

258
e
21
229

239
26

218 .

Ird
308

2
“0n
367
400
oo

267
26v
215
268
38S

03
268
n2
86
630

215
IeH
255
256
323

3
246
250
21
186

2%
20
a1l
e
a6l

287
176
297
296
11

ran
2

n
Ive

400
404
1
Wl
Juo

.==Chenical enslyses of water

015~
CaR- SLVED
BOMATE  SULFATE
<ol (5040
tue/Ld (MG/L)
16 11
(] -
[} -
22 1]
7 17
19 8
[ ] 3
L]
| U] 149
® 129
[] %
[) n
¢ [ 3
° [y}
[ ] 3
[] sl
[ 3
[} 109
7 7%
16 %
7 62
[ 90
15 129
? 146
9 18
17 172
h ] 182
[ 108
9 107
21 n
is 9%
20 118
9 «9
15 9
15 188
[} 100
16 a2
™ s
[ %
12 118
10 160
28 19%)
33 128
1v m
26 9R
23 107
25 9
° 60
0 49
16 o8
[ S5
12 66
1] 81
17 92
[] 8’
16 %S
6 57
[ 93
7 1]
[] 167
[ 97
2l 6l
s 18
0 s
[ 98
9 112
9 181
19 158
. 114
1 100



01s~
o1S- SRVED
SOLVED NITPITE
€0~ PLUS
L]} 3 NITOATE

-8 n)

NG dnGaL)

u L ad
L ) -
% -
16 -
20 -
b -
L ] e
n -
ae -
n -
20 -
!’ -
- -
T8 -
s.6 -
TS -
S.8 -
F L3 -
41 -
1 14 =
T8 -
17 -
19 -
24 -
29 -
R -
» -
22 -
26 -
F .Y aw
f4] -
n -
9.9 -
b+ -
”» -
] ae
25 -
3 -~
L) a
33 -
) e
42 P
on -
» -
n -
47 -
26 -
8.9 -
9.2 -
Teb L
9.2 .-
ls -
1) -
zo -
41 -
26 -
$e0 -
F4] o=
28 -
42 P
43 -
19 -
12 -
1) -
26 .-
1s -
40 -
3J2 as
3 .
[}] ow

21s_
SOLVED
NITATE
[LeX 1]
(nGsL)
-08

«20
82

1.8
«60
20
«50

*%

t

PHOS~
PrATE
{Pl4e)
(MG )

t

SRR R R R R R R R RN R R R RN R R RO R R R N RN R NN R

Lt
SOLYED
0RTw0
PuOS—
PHATE
1Poa)
(mG/L)

OIS~
SOLVED
FLUO=-

RIDE

{F}
NG/ )

Water Plate No. 3

$112y 12130 22000 100y

PUELY btIrL tedet 18

IR REEEREE

01S=
SMVED
SOLI0S
{=EST=
DUE at
1aneC)
(WG/L)

n

So¢

4465
262
42}
420
604

449
a2
S
429
99

SN
400
Sie

958

L] £ 28

SPE~
ciFIc
CQoM=
OuCt=
ANCE
(9[CRO=
“0S)

02

[ 34
ae7

680
[T1]

e

519

45%

472
459
419
1)
582

s10

484
659
al»
961

2t
97
191
e
15

656
753
551
483
Q916

are
703
as
83e
936

703
91
a3s

829
853

728

686
all
473
T4
980

799
h36

684
609

865
L1
012
89}
892

AARD-

NESS
{CAe™G)

(4G/L)

200

197

210

21
2m
199
280
289

260

300

Joc

ve
235
180
192
250

260
223
160
210
170

239
180
250
240
2%0

230

259
2689

280
26¢
oo
264
269

NON= S00Tume
Cad= Sy
BONATE  SOWP=
“a30- TIoN
NESS ratlo
MG/L)

222

a6
2.3

3.0

;02

1.7
246
-8
-9

2.5
2.4
1.7

1e1
1.5
2ab
2,5
3.1

3.4

2.8
2.9

246

035000 00000 09000 60000 000006 SO00OO [ X-N-X X
-
.
>

z.J

bad 3.5

2.2

-
Y X X3 [- XN
-
.
&

3.0

1.7

L)

1UNITS)

31

7.8

Te3

8.9
8.0
7.9

8.0
7.9
8,2
8.7
0.9

8.3
8.2
84
R.2
8.2
8.4
T
2.5
A5
9.6
8.6
L4
8.2
7.9
1,2
a,%
L)

5.5

8.6

8.6
T.9
LT}
Te7
705

8.6

8o

AcEnCY
ANA-
LYZING
SAPLE

sheet 6 of 8



[ B

s

STATION NUuHER

99290500 —
° CONT.

092499090

99249810

99291000

Date
or
SAWPLS

67=-06~n3
&T7=15=15
67=-0h<16
47=07=14a
67=09«)s

ATell-09
AN«02-00
640326
68-05-16
0f«06-30

T3e03-27
Ti=03-23
11=09=2]
T4=13-35
’].41.|1

73=10-13
Ti=1}=ns
71-12-98
1240112
12-92-1¢

128323
T2-035-0})
F2«18-n2
T2-04-2]1
T2-18-n]

V2-08-29
TP=09=-11
T2-10-06
72=11=-09
12=12-06

13=03-2}

73=-06-11
73-05-1e

73=06-12
?3=07=}3
13=n7-13
13~04-15

Te=f2-12
T4=03-25
Ta=06=>??
ale07-31
49-07-92

a9=09-10
71=N8<06
71=33-09
71-10-0e
12-03-22

12-05-02
72-06-35
12-07=113
72-08-16
12-03-12

72-10-05
73-08+06

73-95-11
13-04-50

73-06-0
73-07-12
713-07-17
73-08-16

Th=04=15
S4-05-21
$3=03-26
H1-08-20
Tl=NB=064

710909
7=-10-04
T1=11-9)
71=12-9)
72-06-28

12=06-n0
12-07-19
72-08-16
72-09-12
72-10-05

Water plate No. 3

TEMOER-

TInE ATUSE
(1 194
- =
- 4.0
- 11.0
1400 13.5
0565 [95Y
0908 3.0
0955 o5
1050 .0
o .0
0940 1e¥
1323 4,0
0940 5.%
1615 12.0
1535 ?2.0
1015 13.0
1010 9.5
1540 16.0
0935 6e0
0930 0
1502 0
s 3.0
1620 10.0
1818 1%.0
1100 11.0
100 14,0
1050 1.0
1155 14,0
1040 3.0
1470 8,0
1410 155
08w .0
0310 7.0
ovts 3.0
0740 1.0
t100 3.0
115> 11.9
1106 12.0
1045 6.0
0910 X ]
1208 [ )
- Se0
1206 4.0
1300 19.0
1130 19.0
1300 o0
1100 0
1200 1645
115 10.0
1230 13.5
12 7.0
0900 s
1055 .5
- 7.5
1605 13.9
1500 11.0
1655 1040

NISe
CHARGE
(rrd/s)

s
295
700
260
112

%5
8
110
40
ns

190

150

s
70

1.5
1ed
«AD

1.7
4.0

1.5
1.7

V.7

1.9

™2

a1
172

410
230
230

97

22
324
156

33

69
«00
«00

171
247
ny
168

01S-
SOLVED
SILICA
5107
tnGsL)

-

-
-
-
-

te
13

-

-
-
-
-

1Y)

3.4

3.l
3.0
4ol

-

DISe
SOLVEY
CAL-
Clum
(cap
(LYW ]

%3
57
o8
S1

%
.2

L

127
i2s

243
| B

-
Qe
4,0
Te¢

.=

018~
SOLVED
L TY
NE=

Slum
(G)

imG7L)

38
27
26

Te
s

19

]

177
17

DIS-
SOLVED
S001um

{NA)
MG/L)

01€«
SOLVED
S00Tum
PLus
POTAS-
STus
(L7 R}

I AR R R R R R N R R R A P R R R E A A R F R R R R R R R N R R RN EEE R R R RN

20)
15
2e

U

018~
SOLveED
PO~
TaS~
Stum
T3
MG/L)

2.0
1e6
26

1t $118d

1)

IRRRE

sheet 7 of 8

==Chonical saslyses of wter

AICAR~
BNONATE
[ (XF)]
(“G/L)

2
e
219
)

34

367
k12
7
2715
29)

2649
252

tridd

Cap=
HOMATE
oy
(L (]

PEE3E 13l H13el +054E eoow

o ILI

it

il

IRERE!

01%-

SOLVED
SULFATE
(506)

[L TN

IRERE]

R R

320

198

e
28

50

11s0
1620

150

T.0

Jos

~ W
:. s o
0 o}

IRRRE!



‘ | ‘ - sheet 8 of 8

Water Plate No. 3

from sites at gaging stations—Contimued .
. 01S- 018~= NS~ Jls- 50F -
o1s- SOLVED SOLYVED DIS- SIVED SIAVED (=34 {4 NON- S00Tum
SULVED NITRITE O1S_ QRT=O SOLVED 0yS~ ST 1DS SOLIDS COoN- Cane A0=- AGENCY
.0 PLUS SOLVED PHQS~ PHOS~ FLUQ~ Sur VED (REST=  tSUs OF ouCT=- 3A0= BOVATE S0P = Ade
(31 4 NITRATE NITATE PHATE PrATE RIDE BORON DuE AT  LONSTE- ANCE NESS HA2N- 1IN L] LYZING
[1~%] (L] (NO3} (#Qs) {P0%) Fy 93) 140°C)  TUENTS)  {W][C@0= (CAeNG) NESS qatla SAMPMLE
[t 7, %] teG/L) inG/L) tnG/L) {uG/L) MGL) tun/id {uG/Ly (RG/L) s ) (R LT (R] MG/ ) (UNETS)
42 - - - - - - 5S40 - ave 292 ° T 26 8.5
1» - - - - - - 366 - Sab 25 o 1.2 8.3
13 - bl - - b - 328 - s21 23 L] 1.3 8.1
15 Ll - - - - kLX) - oll 260 4 1.3 8.2
22 Ll bad b - - - a39 b T3¢ an [ ] 2.0 8.3
20 L Lad - - - -— 77 bad T6%e 289 L] | ¥ R.3
206 - - hand - b - 502 - Lo 300 L) 2.0 8.3
n - - - - - - A87 - 51 2714 [] 2.2 3.4
8.9 - - Lo - - - - Jas - 561 53 L] 11 8.3
17 - - - - - - 362 .- 585 212 e 1.1 8.3
- - - - - - - - - 20 - - - -
23 26 - -3 - «® 320 - 82 79% 273 o7 1.8 8.2 -
2 ot/ b - 12 S n - S2% a20° 29 kL 1.9 8.5 :
- - - - - - -— - - 760 - - - - |
- - - - - - - -— .- 1160 .- - - - |
- - - - - - - -a - 1190 - - - - |
- - - - - - - - - 1215 - - - -— |
- - - - - - - - - 200 - -— - - |
- - - - - - - - - 17 - - - -
- - -~ - - - - - - 1215 - P - -
.. - - - - - - - - nsd - - - -
- - .- - - - - -— - 1350 - - - -
- - - - - - - - - 1062 - -~ - -
o= - - - - - - - - 1s" - - - -
\ o - - - - -~ = - - 1209 - - - -
- - - - - - - - - 1150 - - - - .
- - - - - - - - - - nas - - - -
R - - - - - - - - - 125 - - - -
- - - - - - - - - 1525 - - - - -
- - - - - - - - - 223 - -~ - -
12 LR % - 25 - Lol - (11 ] - 126¢ sac 150 1.9 [}
- - o o - -a - - Lo 100 - - - -
9.1 - - - L - - - 43S e ~20 (14 1.3 7.7
12 - - -— - - - .- 83?7 210 S19 150 1.8 1.1
13 RS -~ - «09 1.8 2000 - 69 1200 512 160 1.9 8,2
- - - - - - - - o 1160 - -— - -—
12 - - - - - L - ar9 123 Sav 180 1.8 8.1
- - - - - P - - - 1200 - - - -
- e - - - - - - P 1189 - - - - |
-— - - - - - - -n - 1359 - - - - |
[¥] o 2.5 - Lo - 4200 - 2020 2599 196 708 Jeo 8.3
Te - +80 Ll - - %650 - -~ 3 103¢ Te3 S0 -
18 Py 20 Y - - - 430 - e ™ 233 1 1.7 -
- e - - - - - - - <SuU - - P -
- - - - - - - P - - <50 -— - - .
- ae - - - - - - - <5) - - - -
- ey - - - - - - - <SJ - - -e -
; - P T e- - - - - - - <St - - - -
H - - T we - - - - - - <5 - - - -
H - - - - - - - - - <50 - - - - y
H - - . - - - - - - <50 - - - - .
} - - - - -e - - - - <S5 £ - - - M
{ - o .- - -~ o - - <$9 e - - -
! o= P o - - - - - - - - - -
o - - - - - - - -~ <sh - . - .
.3 - - - - - - - 30 21 12 3 o 6.7 l
1.0 - - - - - - - 16 19 8 2 2 6.5 ‘
. - - - o .. - - - s 13 7 » - 8.3
. - . . . pos . - - <52 - - - - |
oo - s - - - -n - ow <50 - .- - -
- P - - - -~ - - P [T P P - .
od - - «30 - - - - e 2y 33 12 [ ] .- Teb
5 - 30 - - - .- e 26 32 13 F - 7.0
1e0 - «80 - P, P P - 29 38 18 ') P 7ol
Pl - .- - -~ - e oo - <50 - - - o=
oo Py .o P - o= - o . «50 .- - - -
- »e - . - - - o= e - <52 - oa o -
- - . - - - - .- .. P .- . .o -
ow o L2l - on - e - oa - - - - 2] \
pos .o .. Py PN s - ps e <%9 e ps - .- .
: .- .o o - - P - - - <50 .- - ae -
- o .- - oe o P oo .. <%0 oo o P -
oo ow .. e o - o e o= <50 o .- - .-
e e oo oa - o P on .o <53 - - - -
e o . e on .o o © ew - <59 ow e oo o




: . . _sheet 1 of 2
: Water Plate No. 4

«we=Chantical analyaes of weter frem

015~ 018~
., s 018- 01 veD SOLVED
LR OIS=  SOLVED  mpqe nIS-  SUDTum
o Lat- LONG= DATE SOLVED CaL- - SOLVED PLUS
. A siTe 1- 1= oF TEWPER-  DIS~  SILICA  Cluw STUM  SODIuM  POTASe
mom» TVoE T00€ SAMPLE Ting ATumE Craw (si22» t(Ca) () ENA) Sluw
(DEG ©) (FIV/S)  (MG/L)  IMG/L)  ‘mosL)  (MGALY  (WG/LD

&7 INDIAN CREEK DIVERSION CANAL WR MOUTN 40 08 28 111 08 39  73-09-21 17ne 16,0 20 19 [} B 1] 14 -

8 DRATN BELOW PLEASANT VALLEY CANAL AT STATE ROAD 216 &0 08 36 110 05 32  72-04=27 - 22.0 - - - - - .-

(24 ANTELOPE CREEX AT U(C-4-3)10CDD «0 08 37 110 )2 Y& 72-0)-1) - 11.0 3.0 26 200 270 450 -

30 GREY MTN CANAL AT GKAVEL PITS NR MYTON 0 08 67 110 10 48  72-05-02 6915 9.9 - - - - - -
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T4~07-14 - 1.0 11 18 11¢ <3 A50 - 1
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3 AFTULOPE CREEZK AT US NIGHVAY 40 MR WOUTR 40 09 17 110 12 23 a}-07-3) - - - k] 127 177 256 bl
49207202 o - - -~ 128 137 8 -
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13-03=27 - 6.0 - - - - - -~

f . 73-05-20 - 10,0 3s 3% st [ 1) lep -

§ % STRAVRZRRY RIVER AT MOUTH 60 09 39 110 23 16 §9-06-26 0a00 8.9 - 15 9 .8 - 153

i 60-08-70 1400 25.0 30 27 22 3] - 98

H 61-08-24 1435 1.0 - 19 [+ 0 - 169

! 12-05-02 1900 13.0 - - - - -
] 72-08-02 -~ 10.5 - - - - - -
i 12-11-15 - 10.6 - - - — - -
73-03-07 - S £ 1) -— o L] *s -
73-83-07 1435 Sed - -~ - - - -

3_ 73-05-20 - 9o 160 1) S “ [ 3} L

. 73=06-13 1200 14.0 - - - - - .-

A . 7307-25 1425 18.¢ 105 1 s 0 100 .-

3 . ) 73+08-2) 0910 1t.> 200 1e k14 1% [ -

N 73-09-21 1355 15,9 160 1e 59 a8 as -
%
1 * 73=-11-05 - L'} 35 - - - - -

s Tee02+21 1100 2.9 s 13 S8 8 9 -

- Tw=03=2% - - 100 -~ -~ - - -

' . L) DOCHESKE RIVER AT SIATE ROAD 86 AT BAIDCELAXD 0 8% 64 110 13 87 47-03-20 - - o - sa 20 - 0

B 47-05-11 - - -~ - s 13 - 12

K 4T=06-22 .- o= - - 26 12 o 19
j 47-09-20 - - - 12 68 I .. (3]

i * 46-06-09 - - - 8,3 28 12 - 19
48209229 - - - 12 9 57 - 1
49=06-07 - - - - - - .. -

I . 49=10-14 .- - - - - - - -

: . : $0-06-06 - - . - - - - 1

; $0-11-06 - -~ - 13 (1) " - 5

: 51-09-07 - - - - -a - - -

L Se=08-26 .- - - 10 [ 13 <7 133 -
73-07-25 170 == 135 Teb .9 PLY 13 -~

. 73-08-23 0900 18.5 170 19 S8 20 62 -

» DUCEESKE RIVER BELOV STRAWBERRY RESERVOIR 40 09 o7 110 2) 93 73-07-25 1430 19,0 450 6.2 9 16 18 -
73+08-23 o910 14.0 475 10 s3 [ [1) -
73=09=2) 1610 150 Jes 1n 55 Rl 53 -
Ye=02-21 1050 1.5 220 11 2 A} 9 -
Te=03-2% - - 200 - oo -a - --
Te=05-01 1700 12,0 500 10 s1 28 'Yy -
T6=05-22 090% 8.¢ .1000 - - - - .-

» DUCKESXE RIVER AT CREY MIN CANAL - 40 09 50 110 16 33 72-04-2) 1555 12.v - - - -




i
1
i
i

ficcl £ U}
. Water Plate No. 4 .
wlessllmenns etées e Coutimmed :
ors- ors- DISe 01S- O1%= SPE~
soLveo OtS~  SOLVED SOLVED  O1S- SOLVED  SOLVED CIFIC NON-  SOOLum
0~ . D1S- SOLVED NITRITE 91S_  ORTWG  SULVED 0IS= SOLIDS  SOLIDS  CON- ) LA 0= Acency
fTas-  BiCan- Cad- SOLVED  CLO= PLUS SPLVED  PHASa FLUY- SULVED  (REST- (Su= OF  QUCT~ HaLd- BUNATE  SuiP~ o
stuns BINATE  BONATE SULFATE = RIOE NITRATE N[TIATE  PwaTE “I0E 40308 OUE AT CONSTI=  aNCE NESS LU DN 110N o LY2Ig
) HCO [{: k1] (504) ww N} 1403} 1904) (F) [} 180°C) TUENTS) (MICR0= (CAv“G) NeS3 LZR1] SMPLE
MeA) w6/ nG/L) NGy (MG/L) (MG/L) MG/L) (MG NG/L) G/L) 4G/} (MG/L)  WMOS) (MG/L) 1ensn s wWwaiTs)
38 ans [ Se 3.2 82 - ole . S8 - 323 520 279 “ 13 3.0 GS
- - - -~ - - - - - - - - 2000 - - - -~ G5
n 73 s 2000 7 1.6 - «00 2en 7800 - 3750 s; 1: 1600 1100 ¥ 1.9 gg
-— - -— - -— - - - - - - - 1 - - -— -
= ] b, .3 o 130 160 2.8 - «09 Y 1100 - 26040 3090 630 280 10 4.3 GS
“? 3 . 850 82 »81 - o 1) o7 990 - 1699 2200 »20 99 [ a1 &S
33 1 s 9% 110 981 -— .18 o> 1100 - 1910 270 500 150 ..d 8.0 G3
- -— -~ - -— - - - - - - - 4000 -- - - '-- [
2«2 ad2e [ 980 100 -— - - - - - - 2800 490 140 .2 «3 GS
ey 3¢ 18 1le0 62 - 2.8 - -— a200 -~ 2260 2590 1050 708 Jen 8.3 S
”» 215 3 120 70 - «80 - - 600 -— 2350 3150 193 ™ 5.0 - Su
2,9 A% 9 1150 oS -— -— - - $320 2340 T e 2800 A70 50 5.0 1.2 .
79 562 s 1500 86 1.1 -— «06 - - - 2610 3080 1300 30 b T8 G3
Tt §22 9 1580 at - -~ - - - 3100 - 3460 1200 20 3.2 8.1
T8 g0 e 152 16 - - - - - 2800 - 3270 1100 750 Db 3.1
[ = ] 564 ] 1500 12 13 - «9 2. 6600 - 2690 nn 1200 170 5.2 T.8 S
Tt 86 1340 66 - P - - - 2610 - 3050 1000 a0 243 8.0
L% 78 [T 75 - - - - - 2810 - 3200 1130 ns0 EY 8.1
Ted 420 s 1600 62 - - - - - - 2380 2980 1300 s70 el T.9 GS
Teb % ¢ 1300 72 - -e - - - 2560 - 3020 930 580 93 3.9
5 & o le00 [ 1.6 - Byt 1.3 5200 - 2780 3350 1300 J20 L8] 7.3 oS
P J 2 1e 160 T3 - a3 - - Bt [ 118 %51 1565 332 [ 2.6 8.2 SL
9.8 60 [} 835 F3] - «80 - - 8600 1980 1930 2670 sl8 [] 7.8 2.3 SO
- PN [} 166 12 - 3.1 - - - - [ 1010 3o ° 2.7 - &S
- Sea s 484 30 - «20 - -3 - -— 1260 1770 39 [] 5.9 - G5
135 487 .7 a9 26 - «20 - - 4800 - 1180 1770 37 ° 9% e 3u
. S74 56 Tab &5 - 20 - - 400 - 1670 2600 29 [} Beb e .
9.3 e k3 (1] 0 -— | Y - - - - 1610 2300 Soe [] e d.n  GS
- S2n 9 226 113 - 2.8 - - 2700 808 - 1180 365 [] 3.0 8.1 3%
- s 38 98) 62 - 30 - - 100 22% ° - 2960 129 . (%) 8% G
- .e2 26 743 .~ - 2.2 - - 7600 - - 2580 678 ° 7.0 8.4 GS
- a2« 51 653 36 - 2.1 - - 6200 - - 2400 sy [} [ 8.6 GS
- Sae 20 621 33 - leb - - 6600 - - 2250 638 [} Sed 8.8 GS
- 8as s 651 s - 1.3 - - 6800 - bt 2380 870 ° el 8.% GS
- ate S ] 189 13 - 2.6 - - 7600 - - 2630 [31] ° 1.3 8.3 GS
|
1n 784 Se 979 9 - - - - 10000 2260 - 3084 n50 ° E2%) [
- - - - - .- - - - s - - 1500 - pod - - >
Tab 508 [ 210 16 - - - - - - m 1o a0 ° 3.1 L2% S
- LY 7Y [ ] 161l s - 1S - - - - - 993 256 ] Sov | 7Y SEERAY
- «5) 30 166 «? - «90 - - - - - 1120 226 [ ] S.7 8.4 ¢S
- 506 L 143 3 - 1.2 - - - - Lad - 1080 270 [} .2 8.1 G5
- - - - - - - - - - - - [T -~ - - LT
- - -— - - - - - -— -~ - - 840 - -— — - (13
- - - .- - - - - - - - - (%11 .= - - -~ G
2.6 ns 7 220 28 -08 - b} ] - - - A28 940 320 Y 2.3 des S
- - -~ - - - - - -a - - - 90 - - - - [A3
2.8 326 [ 160 s - - - - - - 41 8e? 300 3 2.1 8.1 GS
- - - - - - - - - - - - 1360 - - - - (X3
3.9 21 (] 200 26 N1 - 0% 0 950 - $92 99 tadd 29 2.5 8. Gs
2.9 265 [ 180 23 26 - «0) K 590 - 35 869 290 59 22 [ IRty
2.8 290 11 180 23 .18 - 12 -~ 620 .- 558 810 300 g 2.1 f.6 GS |
.- - . - ae Py - - - - - oa 500 - - - - Gs
249 k73 s 180 25 «006 - +06 o 580 .- 568 876 00 kL 2.1 3.4 GS
pes - - s - P .- - pa P - - 190 - - - e. GS |
- (334 [ 105 1% - 20 - - e - 3re 618 252 o8 1.1 ==  G$ -
- [T 0 . 4.0 - 143 - - - - 17e 307 181 26 - - G5 |
- 121 . as 6.0 - 50 - - - - 160 209 114 16 - - g5 |
- 29% L] 181 20 - «60 - .- - - 528 803 N8 14 1e6 . S |
- 132 [ L) o0 - 60 - .- - - 181 291 120 12 - - G5 |
- 299 [ 4460 19 - 10 an - -w - 960 1360 L1 198 3.0 .= 63 ‘
- 293 M P 3 - o= - - - - - 152 - - P s GS
- ‘287 0 - 15 o - . - - - 768 - - . -GS
Lad 1686 [ 30 Yo0 - - - - - - 335 167 1 o= .a cS
- 04 [] 151 18 Ld os0 - .o - 493 758 310 b1 [P -GS
- P . - pos e - - s - - 689 ol - - -GS
. - 3?7 [ 389 3% - «00 - - .o L10Y 1320 hobo 168 2.7 a1 GS
te? 18e n 120 11 «00 o o0 o3 310 L 358 S76 220 S0 1.2 3.6 5g
249 234 ] 160 16 «03 - «03 o 350 - 27 T 230 32 leo 8.2 3
ted 172 (] S8 5.9 «01 .- «00 o3 160 L 230 85 160 22 6 6.0 ¢
2e¢ 215 0 130 14 .13 03 3 330 - 383 6oh 210 29 1.5 5.3 ¢
¢ed 267 ] 130 16 «08 L) o 330 - 21 £80 210 62 Lot %3 65
2.2 204 (] 13 19 oi2 - L o 350 o 456 126 e 9 1% 8.3 gf |
- - - - - - o - - - L] - Qso hatd - - - Ed
2.1 251 L] 120 L] «00 ow «02 o3 e o= 422 679 240 23 17 Se6 G5 }
.- -a - - - o - - - 190 248 - 426 . .o - o GS |
.- ow . - o ow P - on - P oo 605 o - o= - (4] |
|



) sheet 1 of 2

. Water Plate No. 5 .

.ooChandes]l emslyses of water from

. . ) . D18 DIS=
SITE 018~ S vEo SULVED
NS SOLVED watye 23 A3 Sunlre
o Lot LG DATE SOLVED CaL- NF= §11 vFN LS
MATE 1= 1= or TEWPE A= 01S- SILICA Chm ST SONIUM  BNTAGw
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[ DOCKESNZ BIVER ABOVE DUCHESNE PEEDER CAMAL~-COWT, “n 10 16 110 14 1] 6n=US~-1S - - 1000 - 52 7 34 ~—
. 6420620 = - 3500 - 27 a.? 8.7 -—
67=10-01 - .- 800 - - 59 ELS 40 -
. bvet2=]19 -~ - 200 - (%) h i) L1 -
69-06=08 .- - 450 - s7 2% “ -
. 49-08-07 - - 80 o= L3 ‘" L34 -
. 69-10-14 - . 450 - 62 “w ss -
' - 49=11-0% - - 80 - (3] ’? an -
Tuad3=06 - - 15 - 85 a7 200 -
. 00008 - - 100 - se » 38 -—
H 70-0%-0% - - 300 - s3 > s -~
! 70-0%-09 - .- 300 -— ss 1) 53 -
: Tueti-ia .- .- - - 65 27 Fad -
. Tle00=23 - - 300 -— 57 » 39 -
: Ti=v=la - - 100 - .2 10 F2) —
) 71-08-23 -~ - - - o > a7 -—
Ti-10-07 - - - - 70 “ st —
} Tl-11=17 - - - - 4) 24 b -—
1 12=04=06 - - - - s 7 .25 -
: 72-05~12 - - 500 - a8 20 30 -—
i 72+0%4-29 - - - - 33 3 18 -
Te-vle28 - - - - 52 2t n -
T2=v=19 - - - - [ 3 ] R [3} -—
72-10-13 - - - -~ ] 28 40 -
73-05+26 - - - - 32 LB ?s -
13-07+11 - -- 408 - LY .2 k1) -
73-07-23 -— - 700 - a7 2 3 -
. 731904 - - - - 9 ke L] -
© MYTON TOVNSITE CARAL BZLOW GREY NTS CAMAL 0 10 19 )10 02 50 73-04-07 - - 90 -~ 13 23 s3 -
Ti=ul=y] P - a7 - (1] <6 116 -
13-07-25 - - 0 - L1} 13 3] -
73~08-07 - - o2 - s (3] 1 -—
. 13-08-20 -~ - 5 - [ LY [ 3] -
- 301822 - 26,0 L33 13 9 <3 118 bad
€ 73=09-04 - - - Ed k43 -9 127 -—
£
i 73+09-19 - - 36 -— 63 a7 165 -
‘ “ STRANBERRY RIVER BELOM STARVATION RESERVOIR 43 10 25 110 25 &4 6%=11-01) - - - - S0 w 3] -—
10=v3-06 - - 1.0 - a3 L} 290 -—
. Tue06-0? - - 3.0 - (1) 9 1534 -
. T0=09=0s - - S0 - %] » [} -
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|- Tie08-21 - - -— - 10 v 73 —
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. L
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! 70 CREY ¥TN CANAL AT MOUTH 40 10 29 110 V3 28 74.03-2? 1630 2046 8.0 1$ 108 Yy 120 -—
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4 7¢-10~0% 1015 115 - - - - -
1
3 T3=Uan)? 1600 12.¢ €.5 - - - - :}
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1
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n ROCKY POINT CAXAL AT STATE ROAD 87 AT DUCHESIX «3 10 &6 110 21 9%  Tiet4=02 1720 Yed - - - - .- -
T2=y5«3] - 10 -~ - .- -~ - -
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Water Plate No. 5

wlscallosnses sitse ou stTemmw—Continwed

018~ 018~ oS~ ots- 018~ SPE-
SOLVED OIS~ SOoLvED SOLYVED  UISe SOLVED  SOLVEQ  CIFIC WONe  SODIUM
so= 01$- SOLVEN NITRITE n1s_ 0RTH0 SHvEu 01S- SOLIDS  SOLIOS  CON~ L CAde . ade AcENCY
L L o BLCAR- Cal- SOLYED  CHLN- PLUS SUVED . PuNGa.  Fiuge SOLVED - TWEST&E™ (Sum OF ° DUCT=™' Waud ' “BINATE  $092= AN
Siun BUNATH " BONATE ' SULFATE  RIOF  NITRATE N[TWLATE  PrafE ~10E 800N OUE AT CONSTI=  ANCE NESS “a30= LR Pe LYIING
") O < 1CIN (S04) teLy Ny O (°94) 1) LY 180°C)  TUENTS) (MICRO= (CAW¥G)  N=3§ Qarlo SHPLE
(RG/LY  (MGZL) - EWG/L)  tNG/ZL)  tMG/L)  (MGALY  (MG/L)  (MG/L)  (NG/L)  WUG/L)  (MG/L) (WGJLY)  WROSH- - - —NGrLE- CCWILY T TIUNETS)
te2 267 [} (34 1 - - - - - 322 - 512 - 260 38 9 8.2
195 L] 3 2.5 - - - - - 148 - 226 190 [ s 7.9
20 ) (] 103 1 - - = - - ars - <83 250 38 119 [ 15
1.6 26¢ 20 123 1? - -— - - - ~19 -— s .. 2d0 st 12 4o
 O% I 215 L " 17 - - - - -— ki) - 57 250 2e 12 8.1
e 272 2 118 13 -— - - - -~ 401 -_ 33 250 36 13 8.3
2e® 32 [J 121 21 - - - - - +8) - 739 360 27 LeS 8.9
Le® 265 [] 139] 9.6 - -— - - - 378 -— 576 260 62 . 8.2
3 E1)) [] 817 o~ - - - - - 1280 - 1660 570 210 3.7 8.1
2o 215 5 138 12 - - - - - 400 - se7 27 w2 ? 8.3
20 263 ] 110 16 - - - - [ ] 3% - L1 260 6 1e2 8.2
2o 262 [} 161 17 - - - - - 4S5} -— ase 270 75 le® 8.2
[ 22¢ 6 122 12 -— - - - - 39 - 586 270 81 o7 8.3
L) 205 [ 122 1 1Y - - - - - 180 - 594 250 72 lel [ Y'Y
1.2 170 ° kS %2 - -— - - - 262 - 430 180 a0 .0 8.2
eI 2% [ ] 143 12 - - - - - a8l - 'y 29 280 ” 1.2 8.3
2.0 250 T 163 18 - - - - - «91 - 73 e 0 1.3 8.3
2o 217 1) 128 16 -— - - - e 408 - . 826 270 41 1.0 8,
P Y 19 ? 100 1t - - - - ' 345 - $22 280 a7 o? “.)
2o [ 2] ° L 1] 1 - -— - - - N3 - 79 208 (Y} o9 A0
2% 4 Laa [} Se 6.0 - - -— -— - 203 - 3a8 (L) 23 o7 7.9
1e& 221 ° 93 12 - - - - - 26 - 3 220 % 9 8.2
27 216 [} 183 20 - - - - - S0s - 780 300 ™ 15 8.2
20 25 ] 128 1. - -~ - P - Ale - 603 2m %0 lel [ N]
[T [T3) [ 56 0.5 - - - - -~ 220 - 364 130 16 9 T.?
29 20n [ ] 9% 11 - - Lol Lot - 340 L a0 210 o led 7.9
249 201 ° 92 133 - - - - - 328 - 519 200 » 1.0 8.0
2.4 217 . 136 15 - - .- - - 420 - 828 21 Yy ted 4.3
1.6 19 [} 182 15 - - - - - kL - %16 210 51 1e6 ' 8.1
3.l 232 19 1) 27 - - - - - [L1Y - 1220 20 220 2es 8.
2.4 18- 1) 202 19 - - - -— - 518 .- 772 280 6 Lot "5
3.1 19¢ 14 «51 29 -— - - - -~ ‘930 - 1270 ~0 210 2.9 e
26 25~ ] 259 23 - - - - -— 639 - 928 120 110 2.0 4.2
[ ] 29v [ 20 25 25 - «0% o7 1000 - 866 1220 40 290 2.3 4,1 GS
3.1 27e [} 59 28 - - - - -— 28 - 1160 3% 160 2. e.0
3.1 251 [} 323 27 - -~ - - - 728 - 1040 0 150 2.4 [
1e6 337 [} 120 26 - - - - - ~88 - 169 270 L] 2.2 8.1
2.7 43 ° 540 [3) - - - - - 1250 - 1580 S0 190 3.9 9.2
2.7 e ° 291 «0 - - - - 70 789 - 1160 o 68 3el 8,2
r ) 2m . 193 21 - - - - - so7 - 787 290 52 lew [ 1Y)
1 261 . 166 21 - -— - - - (13} - 137 270 58 1134 8.1 |
a7 259 18 195 25 Lo - - - - 560 - 854 310 12 1.9 L3} ‘
28 290 ° 21% 23 - - e - . 60s - a2 150 170 [T 8.>
3.1 264 [] 179 26 - - - - - 12 - 780 299 70 leo 8.2
t 84 on [ 218 3 - - - - «00 10 - 1040 kL) 190 2.5 3.2
. 2. t14) [J 180 28 - - - - - 522 - 71 280 59 1.9 8.1
. 2o 23 [} 16s 21 .- - .- - - “20 - #81 240 i1 [} 8.2
. 2.9 26™ [ 186 28 - - - - - 533 - 003 280 5 2.0 6.2
. 2.7 T3] 13 206 26 - - - - -~ S16 - 167 240 1 2 2.2 4.6
- 2.7 0} [] 210 28 - - - b - 593 - 912 33 13 19 8.1
- 244 267 [3 163 27 - - - - . «82 - m 250 27 2.7 8.?
- 2.2 27¢ [ 150 22 .03 - .03 > 380 - 479 755 260 28 1.9 .6 CS
- 2.7 307 ° 165 26 - - - - - 503 - so8 290 30 2.9 d.1
- 23 256 ¢ 140 22 «22 bd «06 53 320 - o718 788 2719 3 1.8 - 843 65
- 27 257 .9 156 21 - - P - - 488 - %7 260 k3 2.0 Beb
- 2.5 0 ¢ 160 22 «20 - o2 s 340 - s11 [31] 280 L) 1.4 8.1 6§
o 2.7 e 3 160 28 «08 - 0% P} .00 - 535 836 290 Je 2.1 Bes S
- - - - - -— - - - - - - - 75% -~ - - - GS
- 2.6 289 [ 1e0 22 «01 LT «0n oo 340 - 82 m 270 20 19 8.6 GS
- - .- - - - - - - - 380 Yy - 760 - -— - - G5
.- - - - - - .- - - - - - 3400 .- - - ee G5
- 5e.¢ ° 400 3 - - - - - - A7) 1290 un 180 2.5 7.9 GS
- - om - . - - - o - 2200 - .- - -e G5
- - - - - - o= - - o= 950 - - - GS
- - - - - - - .- .- - a20 - - .e GS
[ - - - - - - - .- - - .- e 2600 .- - e .s GS
' oe 1e0 267 0 8,3 2.5 .12 - 03 ol 20 - 236 430 250 ?9 ol 4,2 GS
- 2.4 214 ] 130 15 - - - - - - 87 662 H n 1> 8.1 S
- - - - - - - .- Py .- - - - 3100 - ew - -  GS
, .- ded sy 0 509 3 - - - - o= 1050 L3 1400 () 240 3.0 8.2
1
. e 242 218 [} 260 18 «00 L 00 o 360 L2d 579 a2 250 4) 2.5 A.1 ¢S
. e ¢ 203 0 350 kL] 13 (a4 «0J 5] 430 - na2 1040 o0 150 207 n.0  G%
P 2.2 23 ° 190 I 06 - «00 Py 350 .- 49 182 280 L3} ¢4 d.1 G5
D em 2,7 306 ° 45i 38 - - - on .. 1000 - 1340 (3L 220 2.9 Al
{ - 1o 60 [] 869 [} - - e e - 1820 - 223 170 4«99 ) 8.0
| e 3.l 367 (] 605 51 e - e - .- 1310 - 1710 590 300 8.0
i o 26 Jen 17 (1Y) LT .- - - e 1410 e 1800 LY ] 0 LPS ]
HE a7 n7 [] 562 L] - - - 1200 oo 1610 930 270 1.9
i P - P - .o P o P - pibs - nS .- e . PPN A4
e pes s oo - ow P P P e an 135 e e e (S
[N
+
¢
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Sec V1
TYsR LW

GCeologic source: Qay, unconsolidated deposits; Tu, Uines Formation: Tep,
undtvided; Tw, Wasatch Fursatium; KTah, Nurth Horn
Sodium: Where no value (e reported for putassium, N

Formattion,
s + K has been calculated and s reported os sodium.

Water Plate No. 6

Parachute Creek Wemher, Green River Formation; Tgu, G

sheet 1 of 2

..--chntul analyses of vater

reen River Formation,

Milligrams
Geologic Date of Temper- Silics Calctum | Magrestum Sidtam-] Putassium Bicathens Cagtin- Salfste
Location Name of owner suurce | eollection sture (5102) (Ca) (Mg) (xa) (L3 ate ate (Sty)
*c) (1roy) ({1}
(D-9-17)21dcs-1 U.5. Suresu of Land Tu 9- 3N - 1n 20 16 510 2.2 &o? 0 120
Management '
(0-10-12)12bas-S1  Unknown Tu 3-16-72 11.0 14 0 7 %0 s b 23 0 1,400
(D=10-20)35bbc -1 U.S. Bureau of Land Tgu 72464 - 13 .0 1.3 859 1,420 189 3.1
Mansgeme 1t
(0-11-13)13dbb-51  Unknown Tep 3-1b-72 - ” 32 29 o 5.6 ") [] 980
32dcd-1 Preston-Nutter Corp. - &-11-72 - 22 73 100 170 2.8 126 ] 360
(©-11-17)202ca-S1  Unkaown Te0 3-16-72 - - 75 (3] 1,000 - 490 - -
(0-11-18)20¢cba-51 do k1) 3-16-72 8.0 29 n 2] 1,000 6.2 309 [} 1,800
(0-11-21)31bdd-1 Golden Hatch Tge 8-31-71 1.0 13 .7 .7 3170 .. 562 [}] 220
(D-11-24) 6ddec -1 U.S. Buresu of Land Tgu 8-26-6% - 12 3.2 .3 43 [ ) [ 33
MNanagement
1 Teac~l do T T 8-26-65 - 12 3.2 .3 as "l [ 30
(0-12-21)19bdd-51  Sulphur Spring Tep 3-30-71 - 13 1.6 -4 230 N ] 353 1 130
(D+13-14)248db-S1  Pan American 01l Corp. T80 7-13-66 - - n n 13 1.0 413 [} 13
24dba-1 do Tep 7-15-66 - . 59 29 30 1.0 366 ° 20
(D-13-23)27scd-S1  Unknown T &4-12-72 10.5 1Y 160 200 Alo 7.3 576 [} 1,%0
(D+13-25)29bah-S1  Indian Spring T 9. 171 - 24 150 110 140 ) s [} 850
(D-16-14)4add 51 Pan American 0Of1 Corp. Tsp 7-15-66 - 3 0 37 1.0 293 ] 193
(D-16-19)33ead-S1  Charlie Brown Spring Tep 8- 2-71 - 28 [ 3 (3} 9 1.3 (3} o 300
(D-14-22)25cac-51 Pine Spring Tgp 4-12-72 8.0 13 63 86 2 1.9 06 o 2.0
(D-146-24)21ccc-5S1  LUnknoun Tee 9-13.72 10.0 21 130 n % 1.2 n ] 500
(D=15-19)4dba-s1 Secret Spring Tz 8- 2-11 - - )3 - 130 - 370 - 3%
(D~15-20)15bbd-S1  Flat Rock Spring Tep 8-31-71 17.0 16 s? 16 % ) %2 ] s?
(D-15-23136ddd-S1 PR Spring Ts® 9-17-64 8.3 1?7 [} 3¢ 17 302 ] *
(0-23-23) 7bcc-S1 Unknown T $-12-72 0.5 16 76 L1 ] 3 .9 275 0 200
(D~16-16)12dds-S1  Waldo Wilcox 1™ 4-11-72 11.0 23 38 32 66 1.0 449 [ 120
(0-16-17)3c-51 Cemel Rock Spriag ™ 9-25-48 - 26 ] [}} n 23] ] 220
(D-16-18)24br4-81  Ptato Springs 129 8-31-71 - 2 s v 10 .. 268 [] 33
(0-17-16)10cac-S1] Waldo Wilcox ° Ktoh 4-11-72 - 3 56 34 100 1.2 48) [] 190
10ccn-S1}
(D-17-17)20¢ccc-51  Unknowe KToh 9-23-48 - 18 10 3.7 2% 492 ] 17s
(D-17+19)28bab-S1  Seeley Spring Tse $-31-71 6.0 15 s? 16 6. 4 i ° n
(D-18-19)23¢cbb-S1  Unkaown T §-31-71 $.0 1 0 % 2. .7 b M) [ ] 29
(D-18-20) 7bed-st Martle Spring Tsp 8-31.71 3.0 8.3 49 10 3. .3 193 [} 113
U(C-3+%)31dcd-1 D. T. Jones Tv 3.30-72 10.0 18 4.6 .4 430 1.4 % s2 30
U(C-4-2)Sbba-2 Larar Neilson Qay $+22-12 1.5 23 400 20 620 3. (11 ° 2,900
13d008-2 Alden Kynaston Ty S 122 16.0 3 » W tio 3.7 & ° 280
C(C-4-2)90d-1 Latter-day Saints Tu Se 7-72 - 8.6 18 6.2 3%0 1.6 28 [} 930
Church
10chb-1 Viilis Sheperd Qay 5+ 3-72 17 130 87 460 2.6 278 [ 1,400
12¢cob-1 Yallace Pitt - 5- 1.72 - 13 66 36 87 1.8 3184 0 180
U(C~4-6)17cdc-5} M. . McKinnon Tu 9. 371 11.0 15 25 160 736 7.3 el [] 1,700
$-15-60 13.% 1l 23 126 L1} 1.2% 108 1,000
U(C~4-7)14acc-S1 Stinking Spring Tu S-18-41 - 10 1.0 6.1 1,760 2.3 1,670 1,060 110
14dcd-S1 do Tu 5-18-41 - 12 3.6 5.9 3,220 ’.0 1.9% 2,980 188
14bda-st do Tu 3-15-60 %.5 36 o 0 3,110 1.380 2,800 1
21des-s1 Unknown Tu 4-10-712 8.0 D ~32 120 420 &9 803 Y §70
. 22ceb-31 do Tv 4-10-72 5.0 28 140 160 170 4.0 624 ] 949
U(C-4-9)3524d-51 do Ta 4-10-72 5.0 23 86 59 3] 2.0 30 o 1%
U(C-3-5)34ddd-? ¥. C. Poy - 4-13.72 8.3 30 140 100 100 o4 4% o 37
U(C-3-6) lc Unknown Tu 5+15-60 10.5 22 61 125 %20 . %8s o 682 -
e do Tu Se15-60 9.5 k3] [3} 118 437 1,020 [} 470
U(C-3-7)12cds-51 do Te $-15-60 10.0 .3 ” 131 779 1,200 164 as?
18scd-S1 do Tu 4-10-72 4.0 &3 150 180 21 $.6 &e? o 180
U(C-3-10)10dcb-S1  Big Besver Spring Tu 9-11-72 7.5 1n 7 » 3. .8 s 0 82
U(C~7-8)1acd-S1 Ross Station Spring TP 8- 9-711 9.0 o7 57 [}] 62 3.6 &7 ] 3}
U(C~7+9)9dcd-s} Horse Ridge Spring(?) Tgp 7-18+60 12.% 12 42 1 3.8 11 [] 7.8




_!_l— gelected springe and varer wells

Water Plate No. 6

sheet 2 of 2

per litre Specific Sodivems
e .
Chioride | fli-ride | Nicrace (X03) + | Nitrate Phosphate Buran tron | Manzarese | Dissolved Hardness | Nuoncarbonate conductance }adsorption oo
[(3}) ({2} Nitrite (NC2) (NNy) (POL) [4.)] (Fe) ) solids as CaCOy hardness (micromhos/ rativ
. as N (calculated) as CaCy cm at 25°C)

! 0.2 0.46 - Q.12 0.71 - - 1,600 120 o 2,3% 21 8.3
210 2.1 ) - .21 4.9 0.04 0.00 3,19 260 o 4,170 26 7.9
2% - - 0.3 - - - - 2,070 30 ] 3,340 L 9.0
Lo 3.8 .ot - oA 1.0 .20 .00 2,640 200 [ ] 3,610 23 8.1

1Y - - - - - - - 1,100 %00 3 1,620 .o 7.4

- - - - - - - - 3,580 450 [ ] - 21 -

% 40 3.+0 - .23 13.0 02 ' .00 3,480 490 [ 4,300 20 7.8

9.3 .9 8 - .06 .29 .03 .02 959 3 [ 1,4%" 75 8.7
L] - - t. - - - - 1,170 w0 o 1,800 0 8.2
2 - - t.A - - - - 1,110 10 [} 1,720 8 8.2

.3 2 .t - 08 .13 .02 .00 413 ¢ o %8 3 8.5

6.0 - - - - - - - 1% 310 - 5% .6 1.9

8.0 - - - - - - - 327 266 - (%, .3 8.2

160 - - - - - - - 2,720 1,200 750 3,8%0 3.1 7.8

) ] 1 01 - .08 00 .00 02 1,460 330 s70 1,980 2.1 .7

146 - - - - - - - 443 p3 Y - o8 .9 8.4

18 .2 .13 - .06 .16 .04 .00 802 460 100 1.160 1.9 1.9

9 1.6 42 - .03 13 .0} .01 183 s10 *» 1,220 1.8 1.9

13 3 1.60 - 0~ .07 .02 .00 9 620 360 1,340 1.3 7.6

- - - - - - - - - - - 1,27 - 1.8

e’ .8 - 00 0 0 .00 301 0 10 an J 1

2.8 , - - .3 - - - - s n2 % 606 4 1.2
1Y - - - - - - - 524 380 160 "1 -8 1.3

7.9 .3 26 - .09 .08 .00 .00 350 J60 0 e 1.3 1.4

7 - - ) - - - - 3% 0 ] 2 1.2 -

2.t .1 1.2 . .28 .02 .08 .02 270 210 1 3 .3 7.4
n .4 .17 - .09 .08 .00 .00 (2] 3’0 [} 1.0% .3 1.3

3 - - .1 - - - - 107 L o 1,060 e -

1.4 ] s - 2 00 01 .ot 282 210 ] 4038 .2 1.7

1.6 K} .18 - 03 .01 .00 .04 27¢ 250 3 (31 .1 1.2

1.9 K 2.3 - .03 .01 .02 .00 ‘194 160 1 32 .1 1.8

o 1.2 .03 - .12 2.70 .02 .00 1,230 38 ° 1,950 3 8.9

“ 1.3 06 - .03 9.0 1.6 .93 6,480 ~ 1,900 1,800 &,700 6.1 1.0

1 - - - - - - - 769 380 &0 1,200 2.3 1.7

°? 1.4 By - .00 N .02 - 1,170 70 ’ ] 1,820 20 8.2

% 1.0 3.40 - .00 .97 .08 .0l 2,360 73 500 3,110 7.4 1.7

16 - - - - - - - 22 310 0 26 2.1 1.7
160 .8 7.10 - 2.60 L 3] K} .00 7% 540 133 ¥, X0 1% T
129 - - 2.2 - 1.7 - - 2,910 576 [] 3,90 16 8.3
9% . - » - 128 - - I 75 1] $.79%0 1022 vy
704 - - 1.2 - 2.6 - - 7,702 37 ] 11,380 32 9.6
48 - - 1.3 - 20.0 - - 7,320 0 0 10,700 . 10.1

”? - - - - - . . 1,770 S0 o 2,500 7.6 8.5

2 - - - . - - - 1,700 1,000 660 2,230 2.2 1.9

10 - - - - - - - 378 460 1% ass .3 7.3

2% 1.9 -04 - 12 1.7 .10 .0% 1,210 760 370 1,680 1.6 1.3

[1} - - .9 - 6.) - - 1,840 666 ] 2,520 7.1 8.0
&1 - - 1.2 - 6.5 - - 1,860 642 0 2,5% 7.5 8.1
124 - - 4.1 . t.6 - - 2,70 632 o 3,69 13 8.8

18 1.9 .08 - .00 .23 .03 .00 1,400 1,100 760 1,820 3 8.1

1.6 & A2 - .03 .02 .01 .00 353 330 43 608 .1 1.4
33 8 1.7 - .09 .5 01 .00 $2% 3o [ 800 1.3 7.9

c 2.8 - - .4 - - - - 190 177 L) k31 Bt 1
i
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Soviegic source:

Water Plate No. 7 .

Sendstune; Jn, Navajr Sandstone, M, Missiasippian rocks, undivided.

interval sempled:

Pepth twliv land surtace.

sheet 1 of 2

«Chewical snalyses of water

Tu, Green River Formetion, undivided; Tw, Uasatch Formation; Kmv, Mesaverde Levup; Km, Manios Shale; Ja, Norrison Purmatiin; Je, Entrads

Source of ssmple: £, clrcalativn pit; PST, dridleatem teat; F, netural flow: P, vater produced with otl or gxes: RL, return line; ST, swah test: Tr,
treater | JT, wash tank; numbers in parentheses are Tepurted or estimated water yielda, 1n galluns per minute, at time sample vaz collected.
Sate of collection; P, concentrativns are tn parte per million fconversion to milligrame per liter not possible because data fur density vere mot available).

Soad b oam

Sprettic conductance:
Source of enalvsin:

UC, Utah State Chemixe.

Where ni value ia reported tuc potassium, Ko + K has heen calculated and 18 reporced as sudium.
Drtermined i1n analyses by U.S. Geolugicsl Sutvey, othervise calculated from determined speclfic resistivity.
€, Chemical and Gevluxical Lshuratucies; CS, U.S. Geolo

Rical Survey; OL, vperator ur lessee; RME, Rucky Mountsin Eagineering Co.;

Miljigrams per litre

. Interval
Lacation ' tperatur or lessee Cevlogic sampled Source Date of Stlica Calcium Magnesium Sodium Potassium
, source tte) ut sample | cullection | (5109 (cay (M3) (Na) )
(D~9-16) $ddh-] Digmvnd Shamrack Curp. The 4,602- 5,767 vT 3:20-68 - - - - -
15chb-1 do TRy & ,440- 5,180 DST 3-20-68 - - - - -
(0-9+20) 22¢ccb-) Continental 0l Co. Ja 12,350-17,851 DST 6-20-72 - 910 120 13,000 -
- ] 19,150-20,0%3 nsT 6-19-72 - 7,%0 1,300 33,000 4,300
2laac-1 Da Kald Agricultural Trv 2,726~ 2,780 14 A 2-64 - - - - -
Associstion 3,970- 4,003 -
36ddc-1 Vestera 0f1 Shale Corp. Tau 1,900- 2,822 DST 7-31-69 9.2 2.8 -8 28,500 102
TRU 1,900~ 2,959 bST 7-29-69 9.2 4.1 1.2 28,000 104
Tau 1,900- 3,234 DST 7-30-69 8.6 6.1 1.2 14,600 53
Tev 1,900- 3,234 DST 7-31-69 12 2.0 1.2 16,600 2
(D=-10-16) tLacd-1 Rountain Fuel Supply Co. Tgu 4,289- 4,321 DST 10~ 1-64 - 139 [3} 11,561 118
. © Yodac-l do Tgu 3,616- 3, 646 oSt 4- -3 - 39s 8 2,029 10%
(D-10-17)30bbd-1  Mfamt OL1 Priducers Inc. Teu . 3,777- 3,789 bST 8-10-67 - b3 3 4,023 33
Ta 4,071~ 4,116 psT 8-10-67 - 864 293 19,878 0
(D~-10-18) 13cdd-1 Mountsin Fuel Supply Co. Tr. 4,045~ 4,080 oST P1l-14-61 - 2,057 269 23,639
B laobd-1 do Tev 2,162+ 2,282 bs1 3-26-61 - 10 3.0 .81
TR 3,681- 3,746 ST P4 1-6) - 592 los 28,0667
Tau 3,877- 3,919 ST P &- 2-6) - 087 274 26,780
Tau 4,231~ 4,310 osT P b 461 - 1,98 359 21,%60
(0-10-19) ledd-1 do Tan 1,8%0- 2,875 r 10-15-63 - u 10 3,049 »
{D-10-20)hecd-1 do T ' 2,900~ 3,000 F(120) 7- 83 - 4.0 2.0 1,917 3.0
Tedb-1 do Tau 2,070- 2,096 ST P10-16-60 - 1 8.0 33,387
Tae 3,102- 3,142 ST 10-21-60 - 1 1.0 12
Scab-1 do Tay 3,310+ 3,337 ST 7-10-02 - 6.0 - 28
Tau 3,688- 3,516 DST 1-12-02 - 2712 2 10,506
(D-10-21}1164dd-1 Tenneco Oil Corp. Tgu 1,900~ 3,520 F(125) he 2-64 1 0 1.4 185
(0~10-23)24bba- 1 Consolidated 011 ard Cas Co. Tge At 3,066 U 10-15-61 - 2.0 1.0 572
(D-10-24)2Bdcd- 1 £1 Pasyv Matursl Cas Co, Knv $.295- 5,305 ST €-11-59 - 1,929 [ ] 3,210
32cs-1 Shell 0il Co. T 4,390 4,497 bsT P 1-21-62 - 21 11 3,068
Kmv $,230- 5,303 oSt P 1.28-62 - 306 (3] 10,580
[~ 1] €,187- 6,49 w(l r 4-30-62 - 648 238 rn?
(£ 6,570- 6,947 ST P 3-22-62 - 1,040 9 [ 373 )
(0-11-12) 1adgs-1 McCarthy 01l Co. Tgu 635- 650 F(0.5) 7-22-05 .8 .4 46 21
(D-11-1%)2¢ccc-} Miami 041 Pruducers Inc. TausTw 6,148- 4,18 DST 10- 3-67 - 359 426 11,704 30
(0-11-16)3bbc -1 do Ty 4,119« 4,170 ST 9-11-67 - 27 10 2,419 16
Tgu 4,197- 4,218 DST 9-11-¢7 - 10 - 1,200 6.0
{D-11-24)8caa-1 Dissund Shamrock Corp. Tau At 1,275 F(70) 9- 6-61 n 16 1.3 437 1.e
{D~-11-23)22¢da-1 Continental 041 Co. (2] At 6,223 RL 8- 1-61 - (1] b} ] 1,500 62
(D-12-14) 1dach -1 Cacter vil Cur. Kev 8,%08- 8,617 ST P 6-27-52 - 350 " 8,198
Kuv 8,604~ 8,789 ST P 7. 9.32 - 139 2¢ 4,9%
(8-13-23)Ibacd~ Skyline 0il Co. Tew At 2,000 - 6-15-60 40.5 10.4 1.1 26
{D-146-20) 7adb-) Phillips Petrolews Co. Kev 71,080- 7,180 DST 9-17-62 - 8.0 2.0 1,672
30ac Hiko Bell Mining and 04l Co. Tv 3,790- 3,820 F(<1) 7-13-65 23 25 (2] 12,116
0vad de . TRy 1.883- 1,910 s 7-22-63 - 10 1.0 276 1
(0-13-21)22dcc -1 Atlantic Refining Co. T 3,136 3,162 DST 9-26-6) - 0 3 e
™ 3,466~ 3,480 0sST 9-28-6) - ] 36 3,768
Xnv 3,518~ 5,51 DST 10-12-63 - 600 109 11,643
(D-15+22)36dac-1 Texaco Inc. Je 9,232~ 9,349 S1(3) P &- -0 - 5,11% 334 268,237
{0-1%4-23) 3¥dca-1 do Jn-Je 8,630~ 8,714 - P9 -61 - 5,789 454 34,077
C(C-6-1)11ded-1 Cult 0t1 Co. Tgw 4,020+ 4,080 0ST 6-10-69 . 17 - 23,836 151
Tea 5,140~ 3,306 DST 4-10-69 - 22 20 17,264 17
U(C-4-4)13dda-1 Carter 0il Co. Tge 3,281~ 3,569 ST 2-23-52 - - - 1,117
Tro 5,871- 5,938 oST P 4-11-52 - 16 1.0 4,287
16sce-1 Fetsr Otl Co. Tegv 2,770- 3,3% Tr P 3- -62 - 8.0 3.0 72,820
17aca-1 do Tgv 2,438- 3,582 vT P 6. 7-62 - » - 15,%8
17bed-] do . Tgv 2,410- 3,408 - RL 11-30-64 - .0 87 49,139
U(C-4-5)Bbdd-1 Gult o1t Co. ™ 7,306+ 8,122 (7] T-T7-87 27 3% 144 — 2,750 48
5- 7.70 - 75 L 2,5% 32
$e€£ 100dd-1 Brinkerhoff Drilling Co. Ty $,135- 6,483 DST 1- &-72 - 20 1¢ 3,018 26
€ 1adca-l Frisr Oll Ca. Tu At 915 CP(30) P 4L-19-62 - 10 Trace 9,868
U(C-6-6)I50dd -1 Humble 0il and Refining Co, Tae 3,190- 3,260 DST 1= <81 - 37 L} 3,979
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Water Plate No. 7

enllected from oil end gas wells and tests

{parte per millton where P precedes date of collecrion)
Specific
. Dissolved solida Sodiuvm- conductance Source
Sesrbonate Carbonste Sulfate Chloride Nitrace Determined Sum et Hardness Noncarbonate adsorption (@i1cromhes/ pH of
(ncoy) (€oq) (s0,) ()] (%04} [constitunnu as Cato, hardness ratio cm at 25°C) aralysis
- - - 49,128 - - - - - - 131,000 - cs R
- - - 6,9%1 - - B - - - 21,600 - cs
- - 3,300 14,000 - - - 0 - 108 - .8 Gs
- - 630 76,000 - . - 24,000 - » - .. cs
- - - 4,000 - - - - - - 35,90 - [~}
5,910 1,23 (13 37,500 0.1 72,700 - 12 [} - 83,000 8.9 cs
5,710 832 "2 37,100 1 72,200 - 16 [} - 82,000 a8 [~
31,830 856 3% 18,600 1 37,000 - 16 [ - 48,000 8.9 cs
3,90 3 400 21,500 3 41,800 - 11 0 - 34,000 3.6 [~}
61 - 216 17,900 - - 30,278 8,000 - - - 8.2 coL
a8 - $,100 120 - - T 8,068 - - - - 7.8 coL
308 - 2,900 3,400 - - 13,322 - - - - 1.2 [<¢ )
1,t10 L] 7,000 27,000 - - 53,461 - - - . 7.6 CceL
A2S i - 3,380 38,000 - 67,720 6,754 - - - . 1.9 [~
1,382 00 2 2,549 - 6,840 6,462 - - - . 8.6 L
o427 36 11,827 37,152 - - 78,792 - - - - 8.6 cGL
[} ) - 1,798 41,280 - - 72,351 - - .- 98,200 LR} L
B “? - 3,728 36,572 - - 42,456 - - - 83,300 $.1 (N8
2,452 . 21 1,600 2,700 - - 9,078 - . - - 12,940 [ WY ccL
2,721 180 130 1,19 - - 4.832 - - - 7,430 X cet
' 9,1% 8,320 823 43,000 - 98,250 97,937 - - - 108,840 .7 ceL
1,379 216 107 140 - 2,02 1,966 - - - 4,000 8.7 oL
1,840 E2i) 54 296 - 2,086 2,221 - ‘- - 3.3%0 s ccL
1,720 - 3. 870 13,100 - 30,480 20,449 - - - 40,2% 2.0 ccL
1,480 128 LY 195 .7 - 1,370 10 ° ” 3,080 8.8 cs
1,074 o8 143 ’ 9 - 1,367 1,9%1 - - - $.9 o
19 - 481 1n,28 - 20,561 19,595 - - - - 4.8 e
1,320 2 620 3,550 - 7,950 8,562 96 - - - 8.7 o
1,3 0 170 15,762 - 29,410 28,723 1,020 - - - 7.8 o
203 [} o8 13,312 - 23,266 23,326 2,600 - - - [ N ) o
o [ 47 11,8%? - 23,9% 20,452 3,825 - - - 6.2 o
392 [} 179 s.1 .1 €03 619 3% [ ] " %2 1.8 [~
' 2,769 - 10,57¢ 10,900 - - 35,5%9 - - - - 1.9 ccL
2,40 300 2,262 %0 - - 8,616 - - - - 8.7 ceL
2,628 300 10 100 - - 3.022 - - - - [ X ] oL
’ [ ) 12 422 4.0 . - 1,200 13 o 4 1,820 8.3 cs
s - 2,9%0 186 . - 5,800 - - - - 7.6 oL
1,013 - 2,50 11,000 - - 26,630 - - - - .9 ccL.
ns © 1,638 S, 600 - - 12,51 - - - - - oL
m - 423 17 - - 1,086 - - - - 7.6 e
i [ Y 264 2,1%0 140 - 4,716 4,71 . - - - .3 coL
339 ] 1,517 18,623 25 33,89 - 1,94 1,49 119 48,%0 1.3 [+ ]
366 12 290 32 - - sis - - - - 8.2 ccL
149 12 3.0 1,065 - - 1,966 - - - - 8.4 oL
! 136 14 1,579 353 - - 11,986 - - - - 8.6 oL
: 107 [} 3,013 14,981 - - 33,253 - - - - 1.3 oL
: 190 - n $4,000 - 41,800 88,052 - - - - 1.3 ccL
' 207 - 16 64,000 - 106,800 104,438 . - - - 6.3 ccL
. - 4,338 e 102 34,000 - - 60,527 - . . - s.3 oL
: 2,084 204 584 23,000 . . 46,295 - - - - 8.4 ccL
1,%% m 164 380 . 2,758 2,695 - - . . ’.0 oL
b 1,730 251 79 5,300 . 10,618 10,792 . - . - 8.5 oL
} 91,240 13,800 %7 66,000 - 188,830 178,213 . . . . 9.7 ccL
i 4,758 7,680 228 12,600 - 39,220 87798 - . - - 2.6 ccL
23,326 23,217 744 34,353 22 142,790 119,266 360 0 . - 9.6 s
: T'560 : T.9% 1158 T% - T — 703 3 53 11,200 7.8 oL
. 1,000 - 1,17 2,300 - - 1,216 - - - - 7.8 cs
3,221 228 72 2,560 - - 7,521 - - . . 'R ccL
[ 9.015 O 3,400 - 22,961 22,913 - - - - 102 gl
3,120 673 8 2,400 - §,632 5T < - < S 'Y oL
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Appendix No. 8



Form 9-331C
(May 1963)

\ W ED STATES
DEPARTMENT OF THE INTERIOR

. GEOLOGICAL SURVEY

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK |*
la. TYPE OF WORK DRILL B DEEPEN [:] PLUG BACK D T

SUBMIT IN CATE*

r'd (Other instr & on
reverse 53

Form approved.
Budget Bureau No. 42-R1425.

(4]

. LEASE DESIGNATION AND SERJAL NO.

IF INDIAN, ALLOTTEE OR TRIBE NAME

Ute Indian

UNIT AGREEMENT NAME

14-20-H62-3455

b. TYPE OF WELL

oIL GAS SINGLE MULTIPLE
WELL WELL OTHER ZONE ZONKE 8. FARM OR LEASE NAME
2. NAME OF OPERATOE .
Ute Tribal
W.A. Moncrief 9. WELL XNo.
. ESS OF OPERATOR
3. ADDR #12_1 )
P.0. Box 2573 Casper, Wyoming 82602 10. FIELD 4XD POOL, OB WILDCAT
4. LOCATION OF WELL (Report location clearly and in accordance with any State requirements.*) .
At surface P v Wildcat

11. sEC., T., B, M., OR BLK.
AND SURVEY OR AREA

Sec 12, T4S, R6W,
U.S.B. & M.

471' FNL - 1957' FEL Section 12, T4S, R6W, U.S.B.& M.

At proposed prod. zone

14. DISTANCE IN MILES AND DIRECTION FROM NEAREST TOWN OR POST OFFICE® 12. COUNTY OR PARISH | 13. STATE
10 Miles from Du e V
s £ Duchesn Duchesne Utah
15. DISTANCE FROM PROPOSED* 16. NO. OF ACBES IN LEASE 17. NO. OF ACRES ASSIGNED
LOCATION TO NEAREST TO THIS WELL R
PROPEBTY OR LEASE LINE, FT.
(Also to nearest drlg. unit lne, if any) 640 640
18. DISTANCE FROM PROPOSED LOCATION* 19. PROROSED PEPTH | il 20. ROTARY OR CABLE TOOLS
TO NEAREST WELL, DRILLING, COMPLETED, Fre. T b ST R (R R B
OR APPLIED FOR, ON THIS LEASE, FT. - 829@" i Rot ary

22. APPROX. DATE WORK WILL START®

.

&X. STt i !
r‘DLFEI‘,GR,MA:.) Uwh“ﬁ B e b ®

LI f PROPOSED CASING AND CEMENTING PROGRAM

January 1, 1978

SIZE OF HOLE SIZE OF CASING WEIGHT FEE FOOT SETTING DEPTH QUANTITY OF CEMENT
14 3/4° 10 3/4 ': 40.5 600" Circiulate 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/énd if commercial show of oil and
gas are encountered, set casing, perforate and evaluate any productive interval.

/

IN ABOVE SPACE nESCRIBE,Pi{OPOSED y{(;‘éAM: If proposal is to deepen or plug back, give data on present productive zone and proposed new productive

zone. If propesal is 104

preventer program; if 24%. S

“afill or}epen‘ directionally, give pertinent data on subsurface locations and measured and true vertical depths. Give blowout

h ’m
SIGNED {

7
Cémcgfg s Representative

pare _November 20, 1978

(This space for Federal or State office use)

10

PERMIT NO. ; i H

APPROVAL DATE

APPROVED BY

TITLE

CONDITIONS OF APPROVAL, IF ANY :

*See Instructions On Reverse Side

DATE



PRNE RIS

N O°OlI' W

T4S, R6W, USBEM.

683
WEST
| gofoo -
. ~ .
UTE TRIBAL # 12-1] < 1987
(Comp.)
Elev. Ungraded Ground -
604/
/2
7990
WEST

X z Section Corners Located

NORTH

PROJECT
WA.MONCRIEF <

Well location, UTE TRIBAL #/2-1
located as shown in the NW {/4 NE
“1/4 Section 12, T4S, R6W, U.S.B.aM.
Duchesne County, Utah.

CERTIFICATE

THIS 5 TO CERYIFY THAT THE ABOVE PLAY WAS PREPARED FROM
FIELD NOTES OF ACTYAL SURVEYS MAOE 8Y.-ME OR UNODER wmY g

SUPERVISION AND THAT THE SAME ARE TRUE AND CORRECY T7C THE

BEST OF MY KNOWLEDGE AND BELIEF, .
-
e
dvﬂ.b(ﬁw@\- '

REGISTERED 1LAND SURVEYOR
REGISTRATION N2 3154
<« STATE OF UTAH

UINTAH ENGINEERING & LAND SURVEYING
PO BOX Q ~ 110 EAST - FIRST SOUTH
VERNAL, UTAH - 84078

SCALE . £
I” = 1000 nw/14/78
PARTY REFERENCES
S$S8. GS. JM SM. GLO Plat
WEATHER FILE
Cool & Dry W.A. MONCRIEF




|
| ) W.A. Moncrief . ‘ ' .

Ute Tribal {#12-1
Section 12, T4S, R6W, U.S.B. & M.

DRILLING PLAN
‘ 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. 0il 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 equipment is as'fqllows:

(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.

j 8. Commercial shows of oil and gas will be tested. We 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 days.
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W.A. MONCRIEF
13 Point Surface Use Plan
for
Well Location
Ute Tribal #12-1
Located In
Section 12, T4S, R6W, U.S.B. & M.

Duchesne County, Utah



W.A. MONCRIEF ' '

Ute Tribal #12-1
Section 12, T4S, 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 N 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 plamned 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 comstruction 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 ROAD

See Topographic Map "B".

The proposed access road leaves the existing road described in Item #1, in the
SE 1/4 YW 1/4 Section 12, T4S, 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.

1f 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 intetrvals 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.

1f 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 be
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Ute Tribal #12-1
Section 12, T4S, 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 one-mile radius
of the proposed well site. (See location plat for exact placement of W.A. Moncrief
well location within Section 12).

4, LOCATION OF TANK BATTERIES, PRODUCTION FACILITIES, AND PRODUCTION GMNTHERING
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 he 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 #7 and #10 and these requirements

and standards will be adhered to.

5. "LOCATTON AND~TYPE-OF WATER SUP?LY_

Water to be used in the drilling and production of this well will be hauled from
the Strawberry River at the point where the road crosses it West hy Duchesne Utah,
The water will be hauled by truck over existing roads a distance. of approximately
10.2 miles to the proposed location site,

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

All regulations and guidelines will be followed in order to satisfy the anticipated
water requirements.
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Section 12, T4S, R6W, U.S.B. & M.

6. SOURCE OF CONSTRUCTION MATERIAL

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. METHODS FOR 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 >f 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 will be 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.

2. ANCILLARY FACILITIES

There are no ancillary facilities plamnned 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 site.
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Section 12, T4S, 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. TFences 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 soil.
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11. OTHER INFORMATION - continued

The majority of the numerous washes and streams in the area are of a non-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, ground 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.0. Box 2573
Casper, Wyoming 82602

TELE: 1-237-2541
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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 conditons under
which it is approved.

November 15, 1978

Date Perey G. Anderson SN—_
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STATE OF UTAH |
DIVISION OF OIL, GAS, AND MINING
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NELSON J. MARSHALL

PHONE 789.0272 . . '

" GENE STEWART
PHONE 789-1798 !

LAWRENCE C. KAY

moe s Uintah Engmeern{g & Lend Surveying

,»4_,_1

P. o., BO& Q
VERNAL_, UTAH 84078

November 20, 1978

U.S. Geological Survey

8426 Federal Building

Salt Lake Ctiy, Utah 84138
ATTN: Ed Guynn

Gentlemen:

OFFICE LOCATION
110 E, FIRST SOUTH

PHONE 789-1017

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, T4S, R6W, U.S.B. & M.

The attached topographic map show the well and their proposed place-

ment as pertains to the apparent topography.
Very truly yours,

Gene Stewart
Vice President

GS/1m

Enclosure



-

SCOTT M. MATHESON
Governor

OlIL, GAS, AND MINING BOARD

. DANIEL STEWART

GORDON E. HARMSTON STATE OF UTAH Chairman
Executive Director, DEPARTMENT OF NATURAL RESOURCES '
NATURAL RESOURCES CHARLES R. HENDERSON
DIVISION OF OIL, GAS, AND MINING JOHN L. BELL
CLEON B. FEIGHT 1588 West North Temple THADIS W. BOX

Director C. RAY JUVELIN

Salt Lake City, Utah 84116
{801) 533-5771

Decembern 7, 1978

W.A. Monernieg
P.0. Box 2573
Caspern, Wyoming 82602

Re: Well No. Ute Trnibal 12-1
Sec. 12, T. 4 S, R. 6 W,
Duchesne County, Utah

Gentlemen:

Insofar as this ofgice 48 concerned, approval to diill the above
nefered to well &8 heneby granted in accondance with the Onden issued
in Cause No. 139-17.

Should you determine that it will be necessary to plug and abandon
this well, you are hereby nequested to immediately notify the following:

PATRICK L. DRISCOLL - Consultant
HOME: 582-7247
OFFICE: 533-5771

Enclosed please §ind Form 0GC-8-X, which is to be completed whether
on not watern sands (aquiferns) are encountered during duilling.

Furnthern, it is nequested that this Division be notified within
24 howws aftern dnilling operations commence and that the drilling
contractorn and nig numben be Ldentified.
The API numben assigned to this well is 43-013-30479.
Very tuly yours,
DIVISION OF OIL, GAS, AND MINING

CLEON B, FEIGHT
Dinecton

ce: U.S. Gealogical Survey
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SCOTT M. MATHESON

OIL, GAS, AND MINING BOARD

| Governor
CHARLES R. HENDERSON
GORDON E. HARMSTON STATE OF UTAH Chairman
Executive Director,
NATURAL RESOURCES DEPARTMENT OF NATURAL RESOURCES JOHN L. BELL
DIVISION OF OIL, GAS, AND MINING C. RAY JUVELIN
CLEON B. FEIGHT THADIS W. BOX
Director 1588 West North Temple CONSTANCE K. LUNDBERG
Salt Lake City, Utah 84116 EDWARD T. BECK
(801} 533-5771 E.STEELE McINTYRE

November 30, 1979

W. A. Moncrief
P. 0. Box 2573
Casper, Wyoming 82602

Re: Well No. Ute Tribal 12-1
' Sec. 12, T. 4S, R. 6W,
Duchesne County, Utah

Gentlemen:

In reference to the above mentioned well, considerable time
has gone by since approval was obtained from this office.

This office has not received any notification of spudding.
vou 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
7? elar

KATHY AVILA

RECORDS CLERK
|
|



March 24 1960

Phone % € 607) Q37 25Ul

‘J:‘S‘:, o 5575, Sakg B25 iswm, &‘W\:& e.uxr

Lauper, dyomlno 32602
Re: Well No. Ute Triba1112f1

.Sec. 12, T. 4S, R. 6W. "
Duchesne County, Utah. -

Gentleinen:

In reference to above mentioned well, con31derable tlme has ‘gone
by since dpproval was obta1ncu from thlS office. "

ThlS offlce has not IECLlVed any notlflcatmnn~of spuddlng. If we do

not hear from your company witidn. thirty (30) days, we will aséume you d0sf":

not intend to drill this well and we will terminate the: application.
Your prompt attention to tne above w1ll be greatly appreciated.‘;
Very truly yours,

DIVISION OF OIL ' GAS, AND WINING

A JANICE TABISH "
~ " CLERK~TYPIST
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