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L ®art! General Information

APPLICANT: PLEASE COMPLETE ALL SECTIONS.

Ty X Class| C O New Application [0 Facility Expansion
f. Landfill Type (O ClassV . Application Type BJd  Renewal Application Modification
For Renewal Applications, Facility Expansion Applications and Modifications Enter Current Permit Number 9516
Il. Facility Name and Location '

Legal Name of Facility
Uintah County Municipal Landfill
Site Address (street or directions to site) County
2801 East 500 North Uintah County
City Vernal State UT Zip Code 84078 Telephone  (435)789-6018
Township 4S | Range 22E | Section(s) 17 Quarter/Quarter Section SE Quarter Section SW
Main Gate Latitude ~ degrees 40  minutes 27 seconds 54 Longitude  degrees 109  minutes 28 seconds 20
IV. Facility Owner(s) Information
Legal Name of Facility Owner
Uintah County
Address (mailing)
152 East 100 N
City Vernal State UT Zip Code 84078 Telephone (435)789-6018
V. Facility Operator(s) Information
Legal Name of Facility Operator
SAME
Address (mailing)
ey State Zip Code Telephone
VI. Property Owner(s) Information
Legal Name of Property Owner
SAME
Address (mailing)
City State Zip Code Telephone
Vil. Contact Information
Owner Contact ~ Greg Jensen Tite  Landfill Supervisor
Address (mailing)
152 East 100 N
City Vernal State UT Zip Code 84078 Telephone  (435)789-6018
Email Address  gjensen@co.uintah.ut.us Alternative Telephone (celi or other)
Operator Contact SAME Title
Address (mailing)
City State Zip Code Telephone
Email Address Alternative Telephone (cell or other)
Property Owner Contact SAME Title
“‘ress (mailing)
.City State Zip Code Telephone

Email Address

Alternative Telephone (cell or other)
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Utah Class | and V Landfill Permit Application Form

Part | General Information

APPLICANT: PLEASE COMPLETE ALL SECTIONS.

 anartyos | B G555\ [ aoptcatonype [ Nowtopleaton | T Fachty Exparion
For Renewal Applications, Facility Expansion Applications and Modifications Enter Current Permit Number 9516

lll. Facility Name and Location

Legal Name of Facility

Uintah County Municipal Landfill

Site Address (street or directions to site) County

2801 East 500 North

Uintah County

City  Vernal State  UT Zip Code 84078 Telephone  (435)789-6018
Township 4 S Range 22 E | Section(s) 17 Quarter/Quarter Section SE Quarter Section SW
Main Gate Latitude degrees 40  minutes 27 seconds 54 Longitude degrees 109  minutes 28 seconds 20
IV. Facility Owner(s) Information

Legal Name of Facility Owner

Uintah County

Address (mailing)

152 East 100 N

City  Vernal State  UT Zip Code 84078 Telephone  (435)789-6018
V. Facility Operator(s) Information

Legal Name of Facility Operator

SAME

Address (mailing)

wny State Zip Code Telephone

VI. Property Owner(s) Information

Legal Name of Property Owner

SAME

Address (mailing)

City State Zip Code Telephone

Vil. Contact Information

Owner Contact ~ Greg Jensen Tite  Landfill Supervisor

Address (mailing)

152 East 100 N

City Vernal State UT Zip Code 84078 Telephone  (435)789-6018
Email Address ~ gjensen@co.uintah.ut.us Alternative Telephone (cell or other)

Operator Contact SAME Title

Address (mailing)

City State Zip Code Telephone

Email Address Alternative Telephone (cell or other)

Property Owner Contact SAME Title

"~ "dress (mailing)

City State Zip Code Telephone

Email Address

Alternative Telephone (cell or other)
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ENGINEER’S CERTIFICATION AND DECLARATION

I, Chet A. Hovey, hereby certify that I am a Registered Professional Civil Engineer holding
registration number 368556-2202 in the state of Utah. I declare that this Uintah Municipal

Landfill Class I Landfill Permit Application was prepared under my direct supervision for

Uintah County, Utah.

Chet A. Hovey, P. E.
Utah Reg. 368556-2202
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Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Introduction

CHAPTER I
INTRODUCTION

11 INTRODUCTION

Uintah County (County) currently operates a Class | and Class IV Landfill at the Uintah
County Municipal Landfill Facility (Landfill Facility) near Vernal, Utah (see Figure 1.1).
Under current State of Utah Solid Waste Permitting and Management Rules (Rules), permits
require renewal every ten years. This permit application is to renew the current permit for

the Landfill Facility and has been prepared to satisfy the requirements of the Rules.

The County owns and operates Landfill Facility to serve the existing and future solid waste
disposal needs for the County. The County currently owns three adjacent parcels of land
totaling 411 acres as shown in Figure 1.2. The landfill has operated on the original 200 acres
of land and plans to expand the landfill operation to the adjacent 211 acres after the existing
site is at maximum capacity. Based on information obtained from the original design report,
correspondence with landfill personnel, and a site investigation, the existing landfill has the
capacity to accept waste for an additional 10 years. Previously used portions of the landfill
have been closed in accordance with the Utah Solid Waste Permitting and Management
Rules (Rules). New cells will be developed for disposal in unused areas of the landfill and
will be designed, constructed, and operated in accordance with all Federal and State laws and
regulations applicable to the management and operation of landfill sites. This may include,
but is not limited to, the Rules of the Utah Solid Waste Disposal Act and Subtitle D of the
Resource Conservation and Recovery Act.

The County's landfill is located within section 17, T4S, R22E, SLM, approximately 3 miles
East of Vernal, at 2801 East 500 North as shown in Figure 1.2. The landfill site is located
near the northern boundary of the Uintah Basin. The Uinta Basin encompasses an area of
about 10,000 square miles in northeastern Utah and northwestern Colorado. This basin is

completely surrounded by high mountain ranges reaching altitudes of approximately 13,000

AGC o= 11 August 2014
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Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Introduction

feet above mean sea level. The basin's arid lowlands lie at approximately 4,700 feet above

mean sea level.

The landfill is sited on the northeastern edge of the Ashley Valley region of the Uintah Basin.
This valley is bounded by the Buckskin Hills to the east and the Asphalt Ridge to the west.
The landfill is located on a Mancos Shale Formation. This 5000 foot thick confining shale
yields little, if any, usable groundwater. The surface soil of the landfill generally consists of a
light yellow soft clay.

1.2 EXISTING UTILITIES

The landfill facility currently has power, water, and telephone delivered onsite to the existing
gate house. The landfill recently constructed a new maintenance facility at the northwest
portion of the site and has supplied the new facility with power, water, and telephone. Figure

1.3 shows the approximate location of existing utilities.

1.3 PURPOSE AND NEED

The purpose of this Permit Application is to renew the current permit application and to

allow for further cell development within the boundary of the Landfill Facility.

1.4 GENERAL INFORMATION

1.4.1 Facility Name
Uintah County Municipal Class I Landfill

1.4.2 Facility Owner
Uintah County

1.4.3 Facility Operator
Uintah County

AGC o= 14 August 2014
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Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Introduction

1.4.4 Facility Size and Location
Facility Area, 200 Acres more or less
Class | Landfill, approximately 200 acres more or less
Vernal, Uintah County, Utah

1.45 Types of Use
Class | Landfill
Class IVa Landfill

1.4.6 Contact Person
Greg Jensen
2801 East 500 North
Vernal, Utah 84078
Phone: 435-789-6018

Note: Greg Jensen has been given legal authorization to sign for and in
behalf of Uintah County. Refer to authorization letter included in Appendix

A of this document.

AGC o= 16 August 2014





Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Facility Characterization

CHAPTER Il
FACILITY CHARACTERIZATION

2.1 GENERAL SETTING

The landfill site is zoned Mining and Grazing (M&G-1) as shown in Figure 2.1. Under the
Uintah County Zoning Ordinance, landfills conform to uses allowed under the M&G-1 zone.
The entrance of the general landfill site is at 500 North Street, an existing paved all weather

road way.

2.2 FACILITY DESCRIPTION

The County, as outlined in the Uintah County Solid Waste Management Plan, April 1995,
has decided that this landfill will receive all Uintah County waste. As of the US Census of
2000, there were 25,224 people in Uintah County. The current population that is being served
by the landfill is estimated at 29,042, and it is projected that the population will increase to
31,704 by the year 2015. In 2007, the landfill received 54,574 tons of waste or
approximately 178 tons per day.

The landfill site currently occupies 200 acres of property with expansion planned on an
additional County owned 211.05 acres to the North as shown in Figure 2.2. Within the
existing landfill as shown in Figure 2.2 is located a Class | landfill a Class IV landfill, a
gatehouse, a new maintenance facility, and white goods (refrigerators, water heaters, other
appliances, etc.) collection area, contingency areas, dead animal pits and access roads. The
211.05 acres to the north will be utilized for borrow until such time as the current site is
exhausted. The entire site will be surveyed and marked to ensure that all improvements are

performed within the boundary of the property.

The landfill site is or will be demarcated around the boundary of the active portion of the
Class | landfill.

AGC o= 21 August 2014
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Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Facility Characterization

No geosynthetic liner or traditional leachate collection system has been installed due to an
arid design provision of the Rules that allows for vadose zone moisture monitoring in lieu of

a liner and leachate collection system.

The entrance to the general landfill site consists of an all weather road way located off of 500
North Street. Located just within the main gate is a gatehouse shed. Adjacent to the shed is a
paved area with bins for the collection of marketable recyclables such as newspaper,
aluminum, and paper. Existing roads within the general landfill are utilized to allow access
to the landfill cells and dead animal pit. All roads within the site are or will be gravel based
and a stockpile of gravel is on hand to use in the event passage along these roads becomes
questionable because of weather. The main gate to the landfill has a locking gate. The
landfill includes drainage diversions excavated along the west portion of the current 200 acre

landfill site and strategically placed retention berms to control surface drainage.

Additional information and specifications are included in the Engineering Design Report
attached hereto.

2.3 PROOF OF OWNERSHIP AND FACILITY LEGAL DESCRIPTION

Uintah County and Vernal City own the current landfill site jointly (see copy of deed at
attachment). Uintah County manages and administers the site and it is currently supervised
and operated by Greg Jensen, Landfill Supervisor.

The site of the Uintah County Municipal Landfill was previously shown in Figure 1.2 and
legally is described as the South % of the Northwest ¥, North %2 of the Southwest %, and
Southeast ¥4 of the Southwest ¥4, of Section 17, Township 4 South, Range 22 East, Salt Lake
Base and Meridian, comprising of 200 acres, more or less. The site is located at 2801 East

500 North, approximately 3 miles east of downtown Vernal City.
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The adjacent 211.05 acres is owned by Uintah County and is described as Lots 3 and 5,
NE1/4 SW1/4, and E1/2 NW1/4 SW1/4 of Section 8, T4S, R22E, SLM and the N1/2 NW1/4
of Section 17, T4S, R22E, SLM. Detailed information is inserted in Appendix A.
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CHAPTER III
GEOHYDROLOGIC ASSESSMENT

3.1 GEOTECHNICAL AND GEOLOGIC STUDY

Per the original Permit Application, Freston, Ostler, Vernon & Assocs., Inc. (The
Engineering Group) supplied a Geotechnical and Geologic Study of the Uintah County
Municipal Landfill site and found it suitable for the proposed landfill design. All conclusions
not otherwise referenced in section 3.1 are conclusions of The Engineering Group. The study

in its entirety is included in Appendix B.

Underlying the entire area of landfill, including historic landfill deposits and projected filling
areas to the west of the west Section 17 section line and north of the north Section 17 line for
a distance in excess of 2 miles, is the Cretaceous marine Mancos Shale formation. Total
thickness of the formation is about 5,000 feet in the eastern Uinta Basin. Beneath the

Mancos Shale is the Dakota Sandstone of about 90 feet maximum thickness.

In a number of places on-site there are unconsolidated gravels with sand, silt and

cobbles which most commonly cap the high ridge tops and surfaces but occasionally cover
lower surfaces. It appears that this veneer of granular material is usually less than 6 feet in
thickness but is sometimes as much as 8 feet in thickness. The landfill has provided a few
good exposures in the northern portion and these reveal a high degree of sediment size
variability over short distances and also variations in thickness over equally short distances.
These gravels are remnants of an old, once continuous, pediment surface and are usually

distinguishable from some distance by their tan and pinkish coloration.

Residual soil, or residium, exists as a cover on the top of the shale everywhere, even on
relatively steep slopes. Often, on cut slopes, the thickness of this soil is evident as it separates
from the underlying weathered shale. Rarely is this silty clay residium more than 18inches in
thickness. The weathered shale zone varies in thickness depending upon the rock resistance,

bedding, jointing, veining, and topography. In places the shale appears to be so deformed as
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to have been involved in ancient land sliding. This high degree of deformation contributes to

greater thickness of the weathered zone.

Exposure of relatively fresh shale shows universal presence of gypsum most commonly in its
fibrous form (fibers are perpendicular to filled fracture). The shale commonly has a
laminated (very thin bedded) appearance, with alternating tan and gray coloration. Oxidation

is common along joints, veins and laminations.

In the bottom of major drainage channels we have found local presence of very limited
alluvium (sand and gravel and occasionally coarser clasts). Nowhere is this granular alluvium
exposed at the surface. Fine sediment of silt and clay is universally on the surface in
channels. The test holes dug for the study are quite instructive. The alluvial section can be
less than one foot in thickness and narrow (perhaps 2’ to 2’ wide) in extent, much narrower
than the surface channel. Older alluvium was exposed in Test Holes 4A & 4B, to depths of
almost 6 feet. This deeper and coarser alluvium (cobbles and even boulders are present) may
be quite old, perhaps thousands of years in age, deposited when the dissection of the shale

terrain was most active.

3.1.1 Stability Analysis

At places in the southern portion of the north area high, steep shale slopes exist.
Some slopes appear to be as high as 100 feet and as steep as 40 inches. No slope

failures are in evidence, either recent or ancient, anywhere.

Many of the ridge tops in the north area have a veneer of gravel, cobbles, and
occasional boulders of virtually no thickness. These deposits are the equivalent of

similar but thicker granular cover found on the landfill site.

Channel bank relief varies, generally from zero to 6 feet, but mostly less than 5 feet.

No bank failures are in evidence.
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No areas of recent erosion are in evidence and no areas of recent sedimentation,

except at location of Test Holes 4A and 4B.

No evidence exists for catastrophic events, either flood or debris flow, in recent time
(last 100-200 years).

3.1.2 Stratigraphy

A search has been conducted for petroleum and gas exploration holes and wells
within 8 sections (each 1 mile square) in the site vicinity. Sections 16 and 21 have

two and one, respectively. Data is listed below:

Well A: Section 16, NE 1/4 of SW 1/4 = Herman Flader #1 (1952)
T.D.=5323" Elev. 5284
Frontier at 1,760' depth.
Morrison at 1,833 depth.

Well B: Section 16, SW 1/4 of NE 1/4 = Ashley State #1 (1970)
T.D.=5165" Elev. 5325
Frontier at 1205'depth.
Dakota at 1655 depth.
Navajo at 2,990 depth.

Well C: Section 21, NE 1/4 of SW 1/4 = Bowman Federal 1-31 (1969)
T.D.=4085" Elev. 5257
Frontier at 2580'.
Dakota at 2960'.
Morrison at 3050'.
Curtis at 3860'.
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Entrada at 4040'.
Weber (?) at 4085'.

No holes in sections 8, 9, 17, 18, 19, and 20.

Using the above data the thickness of Mancos Shale can be reasonably established

using different approaches, four of which are discussed below.

Approach No.1. Using data from structural contouring (Kinney, 1951; Figure 3), the
top of the Navajo Sandstone is about elevation 500" beneath the landfill. Thickness of

strata above the Navajo to the base of the Mancos is as follows:

Carmel - 150'
Entrada 150'
Curtis - 260’
Morrison - 875'
Dakota - 70’
Total = 1,505'

The additional of 1,500 feet of sediments to the Navajo places the base of the Mancos
at about Elevation 2000 feet beneath the site. The lowest elevation of the landfill is at
about 5200 feet elevation with much of its area higher. The difference in elevation is
about 3,200 feet. The Mancos Shale formation is therefore some 3,200+ feet thick
beneath the landfill.

Approach No.2. The Dakota at the Well A is at a depth of 1,760 feet (with the
Morrison at 1833 feet the Dakota, not the Frontier, must be at 1760 feet). The well is

5000 feet east of the landfill. Being situated at the nose of the southwest plunging
anticline, the dip will be in the southwest direction. Taking the gradient from the
structural contour map, the stratigraphic contact drops in elevation 250 feet per 1000
feet of distance. In 5000 feet the Dakota should be about 1250 feet deeper at the east
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margin of the landfill. Thickness of the Mancos is then about 2900 feet under the
site, taking into account elevation differences.

Approach No.3. The base of the Mancos in the Well A is at a depth of 1760 feet.
At Well C, the same horizon is at a depth of 2960 feet. Distance between the two

wells is 4800 feet and elevation difference is 27 feet. The gradient again computes to
be 25% (1227 feet of elevation difference over 4800 feet of distance) so the thickness

of Mancos is about 3,000 feet under the site.

Approach No.4. A dip of 18 degrees to the soutwest has been measured at Cell #1 on
the landfill site. The Dakota occurs at a depth of 1655 feet in Well B which is situated

at an elevation of 75 feet. Extrapolating the strike to the northwest places the landfill
a distance of 4700 feet down dip to the southwest. Downdip, at 18 degrees, the
elevation of the base of the Mancos will be minus 1504 feet. Elevation under the
landfill will be 2170 feet, making the base of the Mancos buried about 3,030 feet in
depth (5200 feet -2190 feet).

3.1.3 Structure

Discernment of structure of the Mancos Shale is quite difficult. Even with the
number and height of cuts made on-site false measurements of dip and strike are

easily made due to oxidation along gypsum veins and other weathering artifacts.

Reliable dip measurements could be acquired in few places. In the bottom of Cell

#1 (T.H. #6) a dip reading of 18 degree southwest seems to be reliable in view of the
deep penetration into fresh shale. Southwest of this location Kinney (1951) shows a
south to north dip of 22 degree, probably taken in the old clay pit on the north side of
500 North, southwest of the landfill entrance. In the NW 1/4 of Section 17 a high
cutwall shows a dip of 17 degree to the northwest. This exposure appears to be
oriented only 15 degree (east) of true dip direction, since a reliable strike could be

measured on a graded road quite nearby as N 25° 0’ 0” E opposing dip directions are
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readily explained upon observing Figure 3 located in Appendix B where a westward

plunging anticline is seen to encroach upon the NE 1/4 of Section 17 from the east.

3.1.4 Shale Slope Stability

At places in the southern portion of the north area high, steep shale slopes exist.
Some slopes appear to be as high as 100 feet and as steep as 40 inches. No slope

failures are in evidence, either recent or ancient, anywhere.

Many of the ridge tops in the north area have a veneer of gravel, cobbles and
occasional boulders of virtually no thickness. These deposits are the equivalent of

similar but thicker granular cover found on the landfill site.

Channel bank relief varies, generally from zero to 6 feet, but mostly less than 5 feet.

No bank failures are in evidence.

No areas of recent erosion are in evidence and no areas of recent sedimentation,

except at location of Test Holes 4A and 4B.

No evidence exists for catastrophic events, either flood or debris flow, in recent time
(last 100-200 years).

3.1.5 Piping

Piping is the phenomenon of particle by particle displacement in the subsurface by

water which enters from the surface or from subsurface leakage from buried facilities.

Evidence for piping does exist on-site where there is a clearly defined surface water
pathway and where the topography is very irregular, with high relief (i.e., the
"pbadlands” portion of the property).
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The low density of the residium soils, fracturing in the weathered shale and the

presence of the mineral gypsum in several forms are what contribute to piping.

Photographs of the most conspicuous examples found on site are provided in
Appendix B.

As the badlands are used for filling, control of the low levels of runoff plus reduction

in topographic relief will serve to reduce piping occurrences.
3.1.6  Seismic

There are no active faults recognized in the vicinity of the landfill. The closest such
fault is the Diamond Gulch Fault, located about 14 miles to the northeast. It is
believed to be capable of generating a 6.75 (Ms) event (BOR, 1986).

The major zone of seismicity (Intermountain Seismic Zone) in Utah occurs some 95
miles to the west. The Uniform Building Code, the Utah Seismic Safety Advisory
Council, and federal agencies all place the site in Seismic Zone 1, lowest hazard zone
in Utah.

Earthquake recording in the vicinity of the landfill has been limited as a seismograph
station near Vernal was operated only between 1962 and 1973.

Within 30 miles of the site only a few earthquakes have been recorded. A magnitude
3.0 to 3.9 (ML) has occurred near Vernal, to the west; a magnitude 1.0 to 1.9 (ML)
was located about 7 miles to the southwest of the site, and a magnitude 3.0 to 3.9
(ML) was located about 16 miles southwest of the site. Two earthquakes with
magnitudes of M 4.5 to 5.0 occurred in 1950 and 1977, 53 miles and 52 miles to the
west.
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To assess worse case scenarios a conservative approach has been used east of the
Intermountain Seismic Belt for the design of dams; a random event with a Maximum
Credible Earthquake magnitude has been judged to be 6 to 6.5 (ML) (BOR, 1986).

3.1.7 Geoseismic Hazards

Geoseismic hazards are not in evidence at the landfill site. Liquefaction of the

materials on site is not possible due to their fineness and absence of groundwater.

Given the steepness and the loose state of residual soils on slopes, some down slope
movement of soil riding on the shale is possible prior to landfill but there would not
be any significant consequences. Once the topographic lows are filled in the landfill

operation the conditions suitable for surficial movement are removed.

3.1.8 Induced Seismicity

Induced seismicity from the nearby (4 miles to NW) Steinaker Reservoir is judged
not to be a factor based upon the small size of the reservoir, absence of faults at the

reservoir and absence of events historically since its construction.

GEOHYDROLOGY

3.2.1 Regional Geohydrology

The site occurs in the northern Uinta Basin, south of the Uinta Mountain uplift. The
site occurs in the midst of a broad outcrop area of Cretaceous Mancos Shale. The
Mancos consists of a 3,500 to 5,000 foot thickness of gray and tan marine mudstones
and shales with eastward thinning sandstone lenses. The Mancos also underlies the

entire Ashley Valley, on which the town of Vernal sits.

AGC o= 3-8 August 2014





Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Geohydrologic Assessment

Beneath the Mancos Shale is the Dakota Formation, a conglomeratic sandstone of 50
to 90 feet thickness.

The geologic structure mapped closest to the site is a west plunging anticline with an
east northeast - west southwest orientation westward to the east end of Section 17.

This study has extended this axis westward across the site.

The Mancos has very low permeability. Infiltration of rainfall and snowmelt waters
is inhibited by the expansive clay minerals that comprise much of the rock and its
weathered products. Gypsum in crystalline, fibrous and amorphous forms is
universally present and is visible everywhere on the subject property. Any water that
may occur in the sandstone beds within the Mancos is saline. There are few wells in

the Mancos, mostly holes drilled for oil and gas exploration to lower formations.

The Dakota, too, has generally low permeability and has likewise been poorly tested
due to its depth, beneath the Mancos. A rock sample taken by the U.S.G.S. (Hood,
1976) on the east side of Steinaker Reservoir had a permeability of only 0.00018 ft./
day and a porosity of only 8.2 percent. Although waters within this formation may be
fresh near outcrop areas, they would be almost assuredly saline where deeply buried,

as under the subject property.

3.2.2 Local Geohydrology

Geologically the site is located on the Mancos Shale formation which is estimated to
extend approximately 3000 feet beneath the surface. The Mancos formation is
relatively impermeable and generally contains no groundwater. The highest aquifer
is, then, nearly 3000 feet below the landfill and separated from the landfill by a thick
layer (3000 feet) of impermeable material. Exemption from requirements for cell
lining and for groundwater monitoring was sought and permitted for the landfill
under provisions of R315-302-1(2)(e)(vi).
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Native soils from the site have been tested and found to have a hydraulic conductivity
of about 1 x 107 cm/sec when compacted to 95% maximum dry density. The native
material would be placed and compacted over the landfill upon closure and would
provide an impermeable cover. Test pits excavated during geohydrologic studies
showed ponding water to have little penetration into cover soils on the existing
landfill.

3.2.3 Monitor Wells at Landfill

A total of three monitoring wells were attempted by the State DEQ in June, 1991.
Two up gradient holes were both dry and abandoned. One down gradient well, #VL-
MW:-I, was successfully installed at the same time. Though a completion diagram
was prepared for this third well no geologic logs could be acquired. Total depth was
48.5 feet, with slotted casing set between 38.5 feet and 48.5 feet. Field measurements

at the time indicated water pH of 7.1, conductivity of 6.93 and temperature of 15.4°C.

Use of Hnu photoionization detector recorded readings of 8.5 units at about 50 feet -

51.5 feet below grade, during drilling.

Volatile organic compounds detected included only low levels of methylene chloride,
acetone, benzene and bis (2-ethylhexyl) phthalate. Two unknown tentatively
identified semi volatile organic compounds were present at low levels. No organic
constituent appeared above maximum contaminant limits (MCL). All inorganic
constituents, too, were below MCL's except selenium. Selenium was found to be 370
ug/l MCL and the MCL for selenium is 10 ug/l. No pesticides were detected.

3.2.4 Downgradient Well Hydrogeology
We have attempted to reconstruct the hydrogeologic setting for monitoring well

VLMW-1 due to its present and future significance. No geologic log could be

located in the state DEQ files but our Test Hole #1 is located approximately 100
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yards to the north at nearly the same elevation. Clayey silt was found to its total
depth of 16.0 feet. Water in the monitoring well was found at or below a depth of
38.5 feet. Ground surface elevation is about 5170 feet, so the water table is at about
elevation 5131.5 feet. The surficial geologic mapping done by the shows a re-entrant
of Holocene alluvium (Ashley Valley sediments), filling the north-south trough at
this location. We believe that it is entirely likely that this well taps the Ashley Valley
alluvial aquifer at its eastern limit. At this location the aquifer is covered by fines
which originated from the Mancos Shale. Downgradient, Steinaker Draw occurs

about 3,000' to the southwest, below elevation 5120 feet.

At the time this well was drilled the unlined Upper Canal skirted the re-entrant,
perched on the hill slopes on the east and west sides. At the present time this canal is
abandoned. For many decades this canal furnished recharge to the aquifer underlying

the re-entrant, as the slightly lower Rocky Point Canal still does today.

No hydraulic connection exists between the alluvial aquifer and the geology under
any portion of the landfill.

3.2.5 Groundwater Chemistries in Landfill Vicinity

This data is provided in order to establish the occurrence of high values of inorganic
constituents in shallow groundwater in the site vicinity. Unfortunately, organic

constituents were not examined.

A 56 foot deep hole in the southeast quarter of Section 32, south of the landfill, was
sampled by the U.S.G.S. in 1973 (Hood, et al, 1976) and yielded the following high
values (mg/l): T.D.S.= 10,000, Iron = 1.2, Sulfate = 2800, Chloride = 1100, Nitrate =
690, Boron - 1.2. The aquifer for the groundwater is listed as glacial outwash, part of

the alluvium in the Ashley Valley which occurs over the Mancos Shale.

AGC o= 3-11 August 2014





3.3

Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Geohydrologic Assessment

A spring which shows up on the U.S.G.S. Naples Quad., in the SE 1/4 of Section 20,
was tested by the U.5.G.S, (Peltz & Waddell, 1991) in 1988 and found to have a
specific conductance of 1,790 (S/ cm), arsenic 1 g/l; boron = 210 g/l; chromium =3

g/l; molybdenum = 3 g/l; selenium 3 g/I; vanadium = 3 g/I; and zinc = 15 g/I.

A second sample, taken by the U.S.G.S., contained water with a specific conductance
of 3,300 (S/cm), iron 74,000 g/l, sodium = 130 mg/l; chloride = 15 mg/I; sulfate =
1800 mg/l; selenium = 1 g/l; gross beta = 180 pci/l; and gross alpha = 450 g/I.

"Mancos Seep" in Section 3 (TSS, R22E), was sampled by the U.S.G.S. in 1989 and
yielded water of 25,100 specific conductance; 520 mg/l chloride; 5,900 mg/l sodium;
14,000 mg/l sulfate; and 16,000 g/l selenium.

According to the Stephens investigation, the average TDS for groundwater seeps (i.e.,
shallow groundwater) associated with the sewer lagoon study, 3-4 miles to the S.E. of
the site, conducted in 1988, was 24,446 mg/I.

SURFACE WATER

3.3.1 Surface Water Chemistries in the Vicinity of the Landfill

In 1988, at the very end of the irrigation season (Sept. 27), the U.S.G.S. sampled the
Rocky Point Canal at 500 North, immediately south of the landfill, and found a
specific conductance of 350 Stem; arsenic of 1 g/l; boron of 30 g/l; selenium of 2 g/l;
vanadium of 2 g/l; and zinc of 7 g/l. Flow of the canal at the time was recorded as 2.3

cubic feet per second.

Selenium contamination in Ashley Creek was first reported by the U.S.G.S. in 1988.
A daily load of 8 kg of selenium was discharged from Ashley Creek to the Green

River, according to calculations on the basis of June, 1986 data. Bottom material
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(alluvium) in Ashley Creek near U.S. Hwy. 40 contained a selenium concentration of

7.1 g/l, or greater than 10 times the average concentration found in soils in the area.
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CHAPTER IV
ENGINEERING REPORT

4.1 REGULATORY CONFORMANCE

The engineering plans and specifications contained in this application were developed by
Freston Ostler Vernon & Associates, Inc, The Engineering Group in 1995 to satisfy the
regulations that were set forth by the State of Utah and the EPA. In addition, Engineering
Services, LLC, developed mapping that designates retention ponds to control run-on on the

future landfill site. Copies of their work can be found in Appendix B.

4.2 DEVELOPMENT IMPACTS

Based on the effected environment, the landfill design, and the operational protocol, the Class
I and Class I'Va Landfill would have no significant impact to human health, safety, and the

environment of the surrounding area including surface and groundwater resources.

4.3 SITE INVESTIGATIONS

Both subsurface and surface investigations have been conducted at the landfill. A
geohydrologic study was completed for the site and for the area north of the existing site. A
complete copy of the geohydrologic report is contained in Appendix C of this design report.

An additional site visit was conducted by Advanced Environmental Engineering so that
proposed and existing landfill conditions could be recorded.

4.4 LOCATION STANDARDS

The Rules require that Class | Landfills comply with certain location standards. These

standards are intended to minimize potential impacts to surrounding lands, the environment,

surface and groundwater resources, cultural and social resources, and human health. The
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location Standards are contained in Utah Department of Environmental Quality, Division of
Solid and Hazardous Waste, Administrative Rules R315-302-1. The location requirements

are addressed as listed in the rule.

4.4.1 Land Use Compatibility

1. The landfill is not located within one thousand feet of a national, state or
county park, monument or recreation area; designated wilderness or
wilderness study area; or wild and scenic river area. The landfill is located
approximately 7 miles (35,000 feet) west of the boundary of the Dinosaur
National Monument, approximately 4 miles (20,000 feet) southeast of the
boundary of the Steinaker State Recreation Area, and approximately 1% miles
(6,500 feet) from the Vernal City Golf Course.

2. The landfill is not located within any ecologically or scientifically significant
natural area, including wildlife management areas and habitat for threatened

and endangered species.

3. The landfill is not located in any farmland which is classified as prime or

unique or of statewide importance.

4. The landfill is not located within 1/4 mile of any existing permanent
dwellings, residential areas, or incompatible structures such as schools or
churches. The closest residential dwelling is located approximately 1,500 feet
due south of the proposed landfill. There would be no historic structures or
properties within 1/4 mile which are listed or eligible to be listed in the State

or National Register of Historic Places.

5. The landfill is located approximately 11,500 feet northeast of the north end of
the existing Uintah County/Vernal City Municipal Airport runway. Studies

were conducted by Uintah County to evaluate relocation of the airport to a
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site known as Sunshine Bench. No determination has been made regarding
relocation of the airport at this time. The existing landfill is located
approximately 21,000 feet northwest of the north end of the runway site being

evaluated.

6. The landfill is not located in any known area of archeological significance or

archeological site.

7. The landfill is not located in any area that is at variance with any

locally-adopted land use plan or zoning requirement.

4.4.2 Geology

The complete geohydrologic report for the site is attached in Appendix B. Reference
to sections of the geohydrologic report are made herein as they may relate to location

standards.

The landfill is not located in a subsidence area, dam failure flood area, underground
mine, salt dome, salt bed or other area where geologic features could compromise the

structural integrity of the facility.

1. The landfill is not be located within 200 feet of a Holocene fault.
2. The landfill is not located in a seismic impact zone?.
3. The landfill is not located where soil conditions could result in significant

differential settlement; nor on geomorphic features, or human-made features

which would be unstable or threaten the structural integrity of the facility.

'Kaliser, p. 18, Appendix B

%lbid. Appendix B
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4,43 Surface Water

1. The landfill is not located on any water shed which is controlled for
municipal drinking water purposes or where it could cause contamination of a

lake, reservoir, or pond.

2. The landfill is not located on any 100 year floodplain. The floodplain for
Ashley Creek, which would be located approximately 1 mile west of the
proposed landfill, is shown in the engineering report in Appendix C and is
based on FIRM No. 490147-0015B.

444 Wetlands

The landfill is not located on any wetlands.

4.45 Groundwater

1. The bottom of the proposed landfill would be located approximately 3,000
feet above the highest level of groundwater at the site. The site would be
located on the relatively impervious Mancos Formation®,

2. The landfill is not located over a sole source aquifer.

3. The proposed landfill would not be located over groundwater classified as 1B
by the Utah Division of Water Quality.

4. The Total Dissolved Solids (TDS) content of the groundwater in the aquifer
below the landfill is estimated to be greater than 10,000 mg/l*. The

aquifer is located approximately 3,000 feet below the landfill.

® Kaliser, p. 19 Appendix B

* Kaliser, p. 14, Appendix B

AGC o= 4-4 August 2014






Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Engineering Report

5. The landfill is not located in any designated water source protection area®, nor
within 250 days groundwater travel time to any public water supply source.
Hydraulic conductance for the Mancos Formation is typically 10 cm/sec
which translates to a distance of 7 feet in 250 days.

6. The landfill is located over an area where there is an extreme depth to
groundwater, where there is a natural impermeable barrier above the
groundwater, and where groundwater is relatively poor quality with high

TDS. Exemption of groundwater quality monitoring is proposed.

4.4.6 Site Zoning

The landfill site is zoned Mining and Grazing (M&G-I). Under the Uintah County

Zoning Ordinance, landfills conform to uses allowed under the M&G-I zone.

4.4.7 Seismic Stability

Geoseismic hazards are not in evidence at the landfill site. Liquefaction of the

materials on site is not possible due to their fineness and absence of groundwater.

Given the steepness and the loose state of residual soils on slopes, some down slope
movement of soil riding on the shale is possible prior to landfill but there would not
be any significant consequences. Once the topographic lows are filled in the landfill

operation the conditions suitable for surficial movement are removed.

Induced seismicity from the nearby (4 miles to northwest) Steinaker Reservoir is
judged not to be a factor based upon the small size of the reservoir, absence of faults

at the reservoir and absence of events historically since its construction.

® Kaliser, p. 15, Appendix B
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4.5 DESIGN APPROACH AND OBJECTIVES

The landfill expansion was designed to utilize an existing draw and an “area method” of
operation. Figure 4.1 shows the location of the closed portions of the landfill, the cells as

designed by The Engineering Group, and the other active area on the site.

45.1 General Cell Design

The original development plan called for four “cells” to be constructed; each atop the
proceeding cell as the filling operation proceeded up the draw as shown in Figure 4.1.
Each cell would be formed by the floor and walls of the draw and a 20’ high earthen
berm between the walls of the draw. The engineering report in Appendix C
summarizes the "level™ volume, top and floor elevations, berm volume, surface area

at full level, and closure surface area of each cell.

Solid waste would be initially placed at the base of the berm and then spread and
compacted on the face of the berm as shown in Figure 4.2. At the close of each day,
soil cover would be spread over the waste forming the working face for the next day.
As filling proceeds, the top elevation of the waste would be held constant to form the
floor of the next cell. When a cell is filled, the berm for the next cell would be

constructed and the process repeated.

Figure 4.3 shows the method used for excavating and covering at the dead animal

sites.
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45.2 Liner

Geosynthetic liners are not provided for the cells because geohydrologic conditions
preclude contamination of ground waters and surface waters using compacted natural

soils. The performance standards of R315-303-3 are met using these site soils.

4.5.3 Leachate Collection System

Based on water balance data listed in the design report which shows evaporation
equals or exceeds precipitation every month of the year, no leachate is anticipated in
the landfill. Therefore, there is no leachate collection system and the Landfill.
However, a monitoring sump was constructed in Cell 1 to help provide
documentation of the lack of leachate, or to allow quality determination if there is
leachate. Any leachate from any of the four proposed cells would eventually reach
the location of the monitoring sump. The monitoring sump is shown in Figure 4.4
and consists of a 40’ long gravel drain along the base of Berm 1 at the lowest point of
Cell 1. The gravel drain was tied to a 48 inch diameter manhole which extends to the
surface above Berm 1. The manhole sections are placed with the construction of
Berm 1. If future conditions would warrant, the sump could be used for leachate
collection and an evaporation “treatment” system could be built adjacent to the sump

on the cover of Cell 2.

45.4 Final Cover

Daily cover for the solid waste originates from the cell floor and walls, from the
borrow pit on the landfill site, and from the County’s property immediately north of
the existing site. Final cell cover would consist of at least 24 inches of native clay
soils which would be placed and compacted over the solid waste as previously shown
in Figure 4.2. Because the poor quality native soils do not readily support vegetation

and because of the lack of adequate precipitation for vegetation, it would be proposed
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to not provide a topsoil layer on the final cover. The native soils are cohesive, and
once wetted, would dry to a hard crust on the surface. If left undisturbed, dust would
not be produced from the crusted surface. Eventually sparse native vegetation, as it

occurs on surrounding areas, would establish in the native soil cover.

455 Landfill Gas Collection System

There is not a landfill gas collection system. It is anticipated that gases will not be a
problem at the landfill site. However, if gases are detected in concentrations
exceeding the standard set in subsection R315-30303(2)a, the provisions for gas

control will be implemented.

4.6 SITE WATER BALANCE

Run-off from the active area of the landfill would result only from direct rainfall because all
run-on waters are diverted. The proposed landfill has a maximum combined area of
approximately 14.58 acres (Table 1). The 25-year 24 hour storm would drop about 1.84
inches of precipitation and produce a total volume of 2.25 acre feet of water in the landfill.
Some of the water would percolate into the top inch of the soil mantle and would later
evaporate. The remainder would be retained in the active cell and then evaporate. No run-off
waters would be released from the active cell. As the filling proceeds and cells have closure
cover placed, the active area would decrease and run-off volumes would proportionately

decrease.

4.7 RUN-ON AND RUN-OFF CONTROLS

The landfill is located in a small draw which has a drainage area of approximately 18 acres
above the landfill location. A 1,150 foot long diversion channel was proposed to be
excavated along the western boundary of the landfill site to transport all runoff from the basin
above the disposal area to the adjacent channel west of the disposal area. The channel would

be excavated using the existing landfill equipment and would have a 10-foot bottom width,
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one percent slope, and 2:1 side slopes (minimum depth of 7.5 feet). Earthwork required
would be 28,822 cubic yards of excavation and 5,296 cubic yards of embankment. Excess
materials would be used to construct berms, as daily cover, or for cell closure cover. The

channel would have a hydraulic capacity of 2956 cfs.

All potential run-on to the future landfill located to the north of the existing landfill,
including the maximum probable flood, was originally planned to be diverted by the
diversion channel. However, diverting run-on from the future site to the existing diversion
channel would create a new diversion channel that would pass near two archaeological sites.
Instead, Engineering Services LLC was contracted to design and map retention ponds that
would retain run-on from a 25 year storm event. The berms and ponds were previously

shown in Figure 2.2.

4.7.1 Run-on/Run-off Analysis

The hydraulic analysis for run-on to the diversion ditch on the western portion of the
landfill was conducted by The Engineering Group and is shown Appendix C.

Table 4.1 summarizes the results to this analysis.

Table 4.1
Hydrologic Data for West Drainage
Uintah County Landfill

25yr— | 25yr— | 100 yr — 24 | Prob. Max. Storm
24 hr lhr hr
Average Rainfall Intensity 0.077 1.05 0.093 7.94 (Iinax)
(inches/hr)
Maximum Flow (cfs) 41 33 54 1442
Total Runoff (acre feet) 2 1 2 28
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4.7.2 Drainage Swales

All future manmade swales would be constructed as needed to include drop structures
to maintain a channel velocity less than 2.5 to 3.5 (fps). These swales would be used

to divert water around and away from the cell to reduce erosion potential.

4.7.3 Culverts

No culverts were identified during site investigations.

4.8 LIFE EXPECTANCY

Considering the original projections, Figures 3, 4, 5, and 6 of the engineering report in
Appendix C show spreadsheets evaluating alternative operations of the landfill and projecting
the expected useful life of the four cells. Population and solid waste projections were in
accordance with "Guidelines for County Solid Waste Management Plans" (Utah DEQ, Nov.
1992). The alternatives consider the type of equipment used and the option of receiving

wastes from the U&O Indian Reservation.

Currently, the Cell 1, 2 and 4 are full or non-active. Cell 3 is being utilized for borrow
purposes. The active site just east of the access road is currently accepting waste. Based on
information obtained from the original design report, correspondence with landfill personnel,
and a site investigation, the existing landfill has the capacity to accept waste for an additional

10 years.

4.9 PERIMETER FENCING

A fence is presently installed around the boundary of the site which would impede entry by

large animals or the public.
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410 WIND EROSION

Blowing dust and dirt is minimized by prevention and response to areas where the problem
occurs. Dust is mitigated on an as needed basis using dust suppressants and road surface
treatments. Stockpiles of dirt also need to be monitored. Disturbances of natural vegetation

at the site are minimized in non-operational areas.

Fugitive waste is controlled by keeping incoming loads covered and periodic cleanup of
fugitive waste around the site. All shipments of waste into the facility are covered.
Perimeter fencing is designed to help contain fugitive waste on site. Temporary fencing may
be used in the future at locations of concern such as the working face. Clean up of waste
spills and captured waste would reduce the potential for off-site fugitive waste. The site and
surrounding area is inspected regularly to determine effectiveness of the litter fencing and

clean up scheduling. A fugitive waste plan is included in Appendix D.
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CHAPTER YV
PLAN OF OPERATION

5.1 PURPOSE

The purpose of the Plan of Operation (OP) is to provide a written description of the daily
operation of the Uintah County Municipal Class | Landfill. The landfill is a solid waste
management facility incorporating the following operations:

e Municipal solid waste disposal in an area fill method
e Construction, demolition, and similar debris in a separate fill area using

trench or area fill methods

A landfill is a dynamic system that undergoes continual development. Changes may occur in
quantities of disposed materials, topography of the landfill, demographics of the service area,
and administrative or regulatory requirements. These changes would be accomplished to
conserve landfill space and protect human health and the environment. The intent of this OP
is to provide an accurate description of the daily operations and procedures while allowing
for modifications, which may be required to compensate for operational changes.

5.2 RESPONSIBILITY AND LOCATION

The Landfill is owned by Uintah County and Vernal City and is operated and administered
by Uintah County. It is located in portions of Section 17, T4S, R22E, SLM, approximately 3
miles East of Vernal. The County Commission has assigned Greg Jensen as Landfill
Supervisor. Daily operations of the Landfill are under the management of Mr. Jensen. When
he is absent, David Alexander, Assistant Supervisor, may be designated in charge of the
landfill.

At the beginning of each working day, the Landfill Supervisor is responsible for informing

his operators where to direct the various types of waste for disposal. The operators and/or the
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Landfill Supervisor are responsible for directing each customer to the proper location for
disposal of their waste. The Landfill is attended by an operator or the Landfill Supervisor at
all times the Landfill is open.

5.21 EQUIPMENT

The Owner is responsible for maintaining the necessary equipment to off-load,
spread, compact waste, control dust, and perform other facility operations. In the
event that one unit of equipment cannot operate due to maintenance or repair, the
other units will be utilized at capacity to push refuse to the working face and to place
cover material. In reserve through the County’s road department, equipment
resources are also available. The landfill currently owns and operates the following

equipment:

Compactor - 2008 Bomeg 772
Loader — 1994 Caterpillar 938F
Loader — 2006 Caterpillar 938G
Scraper — 1992 Caterpillar 623E
Dozer — 2006 Caterpillar D7H
Dozer — 1990 Caterpillar D7
Grader — 1995 Caterpillar 140G
Water Truck

5.3 ON-SITE SOLID WASTE HANDLING PROCEDURES

The landfill uses a truck scale for weighing waste loads for commercial compacted loads.
For all other loads, the operator at the gate will perform load counts on a daily basis, making
a record of the number, type, and maximum volume of each delivery vehicle arriving at the

site. This record will identify pick-ups, commercial trucks, and private vehicles.

AGC o= 5-2 August 2014





Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Plan of Operation

The Landfill site road is a two-way road. At the entrance gate, the operator in the gatehouse
directs vehicles to the appropriate disposal area. The operator at the working face of the cell
assists in directing traffic for unloading as necessary. Once dumping is completed each

vehicle proceeds out of the site along the two-way road.

The site is operated as an area fill method, with waste being placed at the base of a berm and

then spread and compacted on the face of the berm. Waste is then covered with soil.

Incoming waste is deposited at the working face under the direction of the Landfill
Supervisor or a designated operator. Refuse is spread in thin layers approximately 1 to 2 feet
thick across the working face. At the end of the working day, the operator spreads cover

material over the refuse until a layer of soil is achieved to a depth of approximately 6 inches.

5.4 MONITORING SCHEDULE

Appendix F contains the current monitoring Plan. A summary of this plan is listed here. The
local health department has agreed to contract with Uintah County and will be responsible for
periodic monitoring of landfill gases. If any gas is generated it will be expected to
accumulate under areas of the trench which have been filled and covered, and may extend to
the sides of the trench. However, due to the size, remote location, and arid nature of the site,
high levels of landfill gas is neither expected to be generated nor to migrate off site. The
Landfill Supervisor will coordinate activities with the health department to perform gas
monitoring on a quarterly basis using a methane detection meter capable of measuring
methane at levels below the Lower Explosive Limit for methane. Gas monitoring is to be
done near the boundary of the landfill to determine if migration of methane is occurring.
Direct readings shall be recorded in a log book.

The landfill does not monitor for leachate. A monitoring sump was previously shown in
Figure 4.4. If future conditions would warrant, the sump could be used for monitoring or for
leachate collection and an evaporation “treatment” system could be built adjacent to the sump

on the cover of Cell 2.
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5.5 STORMWATER CONTROL

Stormwater run-on will be prevented from entering the active portion of the site due to the
strategic placement of a diversion channel designed to redirect the flow of stormwater

run-on.

5.6 ACCESS CONTROL

The Landfill is open Monday thru Saturday, from 8 am to 5 pm and is closed on Sundays and
seven (7) holidays. Fencing and gates will restrict access to the site at all times; the gate is
locked when the Landfill is closed. All vehicles must pass through the entry gate which is
manned by a Landfill Operator.

5.7 SIGNS

The entrance to the landfill has a sign posted which identifies the landfill, the owner/operator,
hours of service, fees, and restrictions. Other signs are or will be posted at the landfill
directing traffic flow, providing safety information, and demarcating boundaries of the active

sites.

5.8 DUST AND LITTER CONTROL

Dust is controlled by watering of the roadways as necessary. The Landfill Supervisor will be

responsible for determining when dust control is warranted.

Litter is caused by refuse being windblown at the working face during unloading and by
improper transportation of waste in uncovered vehicles. To control litter at the working face,
refuse is spread and compacted upon arrival. On windy days, refuse is to be dumped at or
near the base of the working face. Blow fences will not be utilized or needed due to

operational contingencies listed above.

Transporting refuse in an open truck without cover is not allowed. Signs located on the road

leading to the landfill and at the main gate will indicate that all loads must be covered and a
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doubling of the fee is possible for not doing so. The operator at the entry gate will report

repeat violators to the appropriate authorities.

Litter is not uncommon along the roadways leading to and/or in close proximity to a landfill,
but proper operation and effective controls will effectively reduce such litter. Work-release

parties from local correctional institutions are utilized for collecting litter in these areas.

5.9 EMERGENCY OPERATIONS PLAN

A copy of the Emergency Operations Plan is contained in Appendix F. A summary of the
plan is listed here. The landfill site currently comprises a total of approximately 200 acres,
and in the instance there is an unforeseen event or if on-site roads become impassable, the
two cells adjacent to the entrance will be used as emergency disposal cells or the Landfill
Supervisor may elect to temporarily close the site. The Class | site may be utilized

temporarily in the event the Class IV site becomes inaccessible.

In emergency situations such as a fire or failure of run-off containment system, emergency
response teams will be deployed by central dispatch by phoning 911. All personnel at the
landfill will receive first aid training. It is expected that approximate response time is 10
minutes from the placement of an emergency call to central dispatch and arrival at the
landfill.

5.10 CONTINGENCY PLAN

The Contingency Plan is designed to minimize hazards to human health or the environment
from any unplanned sudden or non-sudden discharge to air, soil, surface, or groundwater.
The provisions of this plan would be carried out immediately upon an emergency situation or
release, which could threaten human health or the environment. Emergency evacuation of
the site could be necessary given the nature of the waste materials stored and processed at the

site. Incidents at the landfill could be caused by fire, explosion, or toxic vapor generation.
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5.10.1 Fire or Explosion

A landfill fire is particularly hazardous due to the presence of discarded household
chemicals, paints, fuels, etc. No open fire burning will be intentionally allowed at the
site. A fire may be started by spontaneous combustion in refuse containers, but is
usually the result of vandalism or disposal of hot coals and ashes. Daily cover

effectively prevents fires from spreading throughout the landfill.

If a fire is observed during operation hours, the burning material will be separated
from other material and covered with soil. Small fires may be extinguished with fire

extinguishers provided in the site vehicles or by using a water truck, if available.

Fires which occur during times that the landfill is closed are more difficult to control
due to the time available for the fire to spread. If a fire is reported after hours, the
Landfill Supervisor may utilize site equipment to segregate the burning portion and
bury the fire with soil. Otherwise, the fire may be allowed to burn itself out, or the

local fire department may be called to assist in controlling the blaze.

5.10.2 Vehicle Fires

In the event that a disposal vehicle carrying a burning or smoldering load of waste
enters the landfill site:

1. The vehicle should be directed to the designated fire suppression.

2. Once burning waste is removed from the vehicle, the application of cover material
by landfill equipment or the application of water by the on-site water truck will
be used to extinguish the fire. Suffocation with cover material will be the
primary method used to extinguish fire.

3. Vehicles and any equipment in the “fire zone” will be inspected and sprayed with

water while working to quench the fire.
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4. Precautions should be taken throughout the entire fire-fighting operation including
using a hot-spot observer.
5. If, at any time, additional assistance is required, local fire-fighting units will be

contacted.

5.10.3 Ground Fire/Below Cover Fire

In the event that waste placed on the ground or waste that was previously covered

erupts into fire:

1. It will be isolated from previously deposited waste immediately. This will be
done by either moving burning waste to the designated fire suppression area or by
concentrating the burning waste in one spot using landfill equipment.

2. Once burning waste is separated from other exposed waste, the fire will be
extinguished by the application of cover material by landfill earth moving
equipment or the application of water by the on-site water truck. Suffocation
using cover material will be the primary method used to extinguish fire.

3. Vehicles and any equipment in the “fire zone” would be inspected and sprayed
with water while working to quell the fire.

4. Precautions should be taken throughout the fire-fighting operation, including using
a hot-spot observer.

5. If, at any time, additional assistance is required, local fire-fighting units will be

contacted.

5.10.4 Explosion

In the event that an explosion should occur at the landfill or in any structure

associated with the landfill site:

1. All personnel and equipment in the area, including those in surrounding buildings

will be evacuated immediately.
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2. All landfill personnel will be accounted for.

3. Local emergency personnel will be contacted.

4. The Landfill Supervisor will be informed of the situation if he/she is not already at
the site.

5. The explosion area will be restricted to all personnel until cleared for reentry by
local emergency personnel.

6. Precautions should be taken throughout the entire emergency response operations.

7. The Landfill Supervisor will be the only person authorized to make statements to

the media.

5.10.5 Explosive Gas Release

Methane gas release would be detected using a methane detection meter capable of
measuring methane levels below the 25% Lower Explosion Limit. Gas monitoring
would be conducted around the disposal area and in any of the facility structures.
Upon detection of explosive gases equal to or above the lower explosion limit, the

Owner or Operator would take the following steps:

1. Immediately upon detection, steps would be taken to protect human health. These
steps would include accounting for all landfill personnel and moving all
equipment and personnel away from the release area, shutdown of any electrical
devices that could cause ignition, notify emergency personnel (fire, police) and
advise them of the situation, monitor the release area and surrounding areas with
a combustible gas indicator and document reading for placement into the
operating record, determination of the cause of explosive gas, and keep the area
closed until corrective actions are taken.

2. Within 24 hours the Executive Secretary would be notified.

3. Within seven days of detection, the explosive gas levels would be recorded in the
operating record along with a description of the steps taken to protect human
health.
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4. Within 60 days of detection, a remediation plan that had been approved by the
Executive Secretary would be implemented and a copy of the plan placed in the
operating record. Upon implementation, the Executive Secretary would be

notified.

5.10.6 Failure of Drainage Containment System

If the containment system were to fail, the following actions would be taken:

1. Construct berms and ditches to divert water around the containment failure area
using site soils or readily available materials.

2. Analyze and evaluate the extent of damage to the containment system.

3. ldentify the mechanism of failure.

4. If warranted call a qualified professional to discuss possible solutions.

5. Develop and implement corrective actions.

5.10.7 Temporary Equipment Breakdown / Extreme Weather Events

Uintah County owns numerous pieces of equipment that could be promptly mobilized
if warranted. If this equipment were not available, rental equipment will be
investigated. Should an extreme weather event occur, waste entering the facility
would be temporarily stored in the two cells adjacent to the landfill entrance. Haulers
would be notified to temporarily stop shipping waste and would be given directions
to other nearby landfills. Waste would then be briefly stored in the open cells until
the event passed. The open cells near the gate house were designed for adequate

storage for temporary extreme events like this.

ALTERNATIVE WASTE HANDLING AND DISPOSAL PLAN

The Landfill site currently comprises a total of approximately 200 acres, and in the instance

there is an unforeseen event or if on-site roads become impassable, the two cells adjacent to
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the entrance will be used as emergency disposal cells or the Landfill Supervisor may elect to
temporarily close the site. The Class I site may be utilized temporarily in the event the Class

1V site becomes inaccessible and vice versa.

5.12 PROCEDURES FOR CONTROLLING DISEASE VECTORS

The use of daily cover and the exclusion of specific types of solid waste are necessary to
control vectors and the subsequent spread of disease. Special waste such as infectious waste,
liquid waste and tires, which may directly carry disease or lead to the propagation of disease
vectors, would be immediately covered at the working face. Landfill personnel to the extent
possible would inspect the site for signs and indications of disease vectors. If observations
were made the Landfill Supervisor would be contacted immediately. If disease vectors were
to become a problem, pest control specialists would be contacted to reduce the spread of

disease.

5.13 PROCEDURES FOR EXCLUDING THE RECEIPT OF HAZARDOUS WASTE

A “Prohibited Waste” control program designed to detect and deter attempts to dispose of
hazardous and other unacceptable waste has been implemented at the Uintah County Landfill
Facility. The program is designed to protect the health and safety of employees, customers,
and the general public, as well as protect against contamination of the environment. The
Landfill Supervisor would be in charge of hazardous waste activities.

The Landfill specifically excludes the following types of waste:
* hazardous waste
* toxic waste and pathological/infectious waste
* liquid waste (including paints, septage and sump wastes)
* chemical wastes
» white goods containing chlorofluorocarbons (CFC's)

* gas cylinders
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* batteries

* tires

The person at the gate and the person at the working face is responsible for identification and
prohibition of excluded wastes. All employees are trained in methods and techniques for
spotting liquid waste, drums, waste in sealed containers, infectious waste, and waste which
exhibit unusual odors or markings. All such waste will be refused access to the Landfill; if
such waste is discovered on the working face it will be segregated from the other waste

pending alternative disposition or disposal as directed by the Landfill Supervisor.

Policies and procedures in place at the landfill include random inspection of loads coming
onto the site. Daily inspection sheets include a “red sheet” that indicates which loads will be
subject to random inspection. The Landfill Supervisor has the ultimate authority to decide on

whether to accept or reject a waste material.

White goods are redirected from the disposal area to a storage area for unloading. These
materials may be removed from the site on a periodic basis for recycling or alternative
disposal. Construction/demolition and similar debris is directed to the Class IV Landfill for
disposal. Dead animal carcasses are directed to a separate pit designated for disposal of such

waste and this pit is covered regularly on a daily basis.

The waste disposed at the proposed landfill would be visually inspected prior to final
placement. The waste would be inspected at off-site transfer stations and on-site. Further

information about each of these inspection locations are listed below:

e The proposed landfill only accepts waste from any transfer stations that have a waste
inspection plan approved by the Executive Secretary. Operators at the transfer
stations would visually inspect waste for hazardous materials before loading for

transit.
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e On-site inspection would be conducted at the working face. Landfill Operators will
be trained in the recognition of prohibited waste. A random testing program would
be conducted of all waste that has not already been inspected at transfer stations.
These inspections would be conducted on one percent of all loads not obtained from
transfer stations with a waste inspection plan approved by the Executive Secretary. A
sample form for these inspections has been included in Appendix H. All waste would
be visually inspected, as it is being placed, spread and compacted in the cell and upon

finding any unacceptable waste the following steps would be taken:

1. Using landfill equipment such as an excavator or a loader, separate the
questionable waste from the other waste in the load. Move the questionable
waste away from the operating area of the tipping floor or tipping face so that
operations can continue.

2. Notify the Landfill Supervisor immediately of the problem and the Generator of
the waste and wait for direction

3. Keep all other landfill personnel and equipment away from the questionable
wastes until notified by the Landfill Supervisor or his/her designee to do
otherwise.

4. The Landfill Supervisor shall notify the generator of the problem and allow the
Generator 24 hours to remove the material from the premises.

5. If the Generator does not respond in a timely fashion, remove the waste from the
Landfill and dispose of it in a facility appropriate for the type of waste. Note the
details of all actions in the Operating Record.

5.14 GENERAL TRAINING AND SAFETY PLAN

Each employee at the landfill facility would be trained to have a working knowledge of the
maintenance and operational techniques necessary to operate and maintain the landfill facility
in a manner to preserve human health, safety, and the environment. Training would be
accomplished through on-the-job training (OJT) and classroom training sessions. The

Landfill Supervisor, or a designated professional trainer, would be in charge of directing the
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training programs. Initial training would be completed within three months of employment

followed by an annual review of basic waste management skills.

5.14.1 Training Schedule
The Landfill Supervisor is encouraged to pass the SWANA Manager of Landfill
Operations (MOLO) course or equivalent. In addition, operators are encouraged to
take one or both of the SWANA training courses: Landfill Operator Training, and

Waste Screening or equivalent. Continuing education efforts include the following:

Introductory Training

Synopsis of solid waste regulations, record keeping, and transporter requirements.

=  Requirement: All Personnel
=  Method: oJT
=  Review: Quarterly

Policies and Procedures

Security, inspections and emergency response.

* Requirement: All Personnel
= Method: Lecture

= /Video Course, OJT

* Review: Quarterly

Safety
Personal protection, hazardous waste recognition, hazardous material handling,

emergency response, and first aid.

= Requirement: All Personnel

=  Method: Classroom/Video Course
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= Review: Annual

A Safety Training meeting is held once a week taking a minimum of 15 minutes.
Training documents would be kept with the Plan of Operation for a rolling five year

period.

5.15 RECORD KEEPING AND REPORTING

The Landfill Supervisor shall maintain the following operating records for the landfill:

Records of inspection and maintenance

Records of training and notification procedures

Records of groundwater monitoring

Records of landfill gas monitoring

Records of weights and volume of waste received, number of vehicles

Deviations from the plan of operation

Records of placement or recirculation of leachate

Records of any gas condensate

Prepare an annual report and place the report in the facility’s operating record.

A copy of the permit including the permit application

Closure and Post-closure care plans

Results of inspections conducted by representatives of the Utah Solid and Hazardous
Waste Control Board and representatives of the Tri-County Health Department when

forwarded to the permittee

Sample forms for maintenance and gas monitoring are provided in Appendix H.

Other components copied from Uintah report
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CHAPTER VI
CLOSURE AND POST-CLOSURE PLANS

6.1 PURPOSE

Closure activities would be implemented as each module within the disposal cell is
completed. These closure activities would minimize the need for further maintenance, and
minimize or eliminate the threat to human health and the environment from post-closure
escape of solid waste constituents, leachate, contaminated run-off or waste decomposition
products to the ground, ground water, surface water, or the atmosphere. A Monitoring Plan
has been developed to prevent problems through careful monitoring and inspection. The plan
provides details on groundwater monitoring, leachate monitoring, and landfill gas and is

included in Appendix E.

6.2 FINAL COVER AND GRADING

The final cover would commence no later than 30 days after the final volume of waste was
received in each module and would be completed within 180 days after the beginning of the

closure activities.

The waste surface would be prepared so as to be free of irregularities, protrusions, vegetation,
excessive water, loose soil or abrupt changes in grade. Drainage channels would be
constructed around the cell as indicated by the drawings to help prevent erosion and divert

any run-on and run-off in a controlled manor. Berms would be placed and used as needed.

Final cell cover would consist of at least 24 inches of native clay soils which would be placed
and compacted over the solid waste. Because of the lack of adequate precipitation for

vegetation, a topsoil layer will not be provided on the final cover.
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6.2.1 REVEGETATION

The native soils are cohesive, and once wetted, would dry to a hard crust on the
surface. If left undisturbed, dust would not be produced from the crusted surface.
Eventually sparse native vegetation, as now occurs on surrounding areas, would

establish in the native soil cover.

6.3 FINAL INSPECTION

The Owner or Operator shall notify the Executive Secretary of the Solid and Hazardous
Waste Control Board (hereafter called Executive Secretary) of the intent to implement the
closure plan 60 days prior to the projected final receipt of waste. The Owner or Operator
would commence implementation of the closure plan within 30 days of final volume of waste
and the cover would be completed within 180 days. The Owner or Operator then would have
90 days to submit the following items to the Executive Secretary: Closure plan sheets signed
by a professional engineer registered in the State of Utah and a certificate from the engineer.
The certificate would require a final inspection performed by the engineer to verify that the
landfill was in compliance with all closure requirements as outlined in the permit and closure
plans. Inspection would include cell cover design, run-on and run-off control, proper final
grading to promote run-off, and restriction of access to the site by fencing. No later than 60
days after certification of closure, submit plats and a statement of fact concerning the location
of any disposal site would be given to the county recorder to be recorded as part of the record

of title. Proof of record of title then would be submitted to the Executive Secretary.

6.4 OPINION OF PROBABLE COSTS FOR CLOSURE

The opinion of probable costs for the final closure and post-closure care of the Landfill
Facility was been prepared by Uintah County to comply with the Financial Assurance
requirements, Rule R315-309-3(7)(d), and was submitted with the 2007 Solid Waste Landfill
Annual Report. The opinion of probable costs for closure and post closure maintenance of
the Landfill was estimated at $187,532.

AGC o= 6-2 August 2014





Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Closure and Post-Closure Plans

6.5 POST-CLOSURE MAINTENANCE

Contact information for the Post-Closure Care Provider is listed below:

Name: Greg Jensen

Address: 152 East 100 North
Vernal, Utah 84078

Phone: (435) 789-6018

Post-closure care would be conducted in accordance with this Post-Closure Plan. The
schedule for post-closure activities would begin on the date of completion of closure of the
disposal cell and continue for 30 years, or until the Executive Secretary determined that the
disposal unit had become stabilized and human health and the environment were sufficiently
protected. The Owner would initiate post-closure activities within six months following

completion of closure. Table 6.2 lists a monitoring and inspection schedule for post-closure

care.
TABLE 6.1
POST-CLOSURE MONITORING AND INSPECTION SCHEDULE
Task Schedule
Landfill Gas Quarterly
Run-on/Run-off Quarterly
Leachate Collection System Quarterly
Cover Erosion Quarterly
Settlement Quarterly
Fencing Quarterly
Vegetation Quarterly

In the event that significant settlement occurred within the closed landfill, the area would be
surveyed and additional soil would be obtained from the site and placed in a manner to
preserve the design finish grade. Any such soil placed on the unit would not be re-vegetated.

Post-closure activities would be financed as outlined in the Financial Assurance Plan. Post-
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closure care and monitoring would be completed, as determined by the Executive Secretary,
when either the 30 year post-closure period was complete, or the unit had stabilized. Upon
completion of post-closure care, a post-closure period certificate would be submitted to the
Executive Secretary signed by the Owner or Operator.

AGC o= 6-4 August 2014





Uintah County Municipal Landfill

Class | and Class IVa Landfill Permit Application
Financial Assurance Plan

CHAPTER VII
FINANCIAL ASSURANCE PLAN

7.1 FINANCIAL RESPONSIBILITIES

Uintah County, the owner and administrator of the landfill, is a taxing entity. Funds for the
construction and operation of the landfill are generated through tax revenue and from fees

charged to residential and commercial users.

The County uses the “Local Government Financial Test” as the financial assurance
mechanism. The 2008 Financial Assurance Report for the Landfill with closure and post

closure care costs is attached in Appendix G.
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UINTAH COUNTY LAND INFORMATION REPORT

Year: 2009 Serial #: 05:118:0002 Acct #: 101799 TaxDist #: 98

Ovwner(s) Percent
UINTAH COUNTY UTAH

Mailing Address:

"LANDFILL"

147 EAST MAIN

VERNAL uT 84078

Property Address PROPERTY INFORMATION
3000 E 500 N

VERNAL,

Type: 570 NON TAXABLE UNIMPROVED LAND

Priors Futures
LEGAL DESCRIPTION Acres: 200

S 1/2 NW 1/4; N 1/2 SW 1/4; SE 1/4 SW 1/4 SEC 17, T4S, R22E, SLM. 200 ACRES. PATENT
199/197

Do Not Use Above Legal Description on Legal Document

Entry # Book Page Instrument Entry # - Book Page Instrument
2007012167 1059 139 QUIT CLAIM DEED 2007010400 1052 72 LEASE
2007010399 1052 49 TRUST 2007010398 1052 41 ASSIGNMENT
DEED/SECURITY
AGREEMENT
2007010397 1052 18 LEASE 2001000643 750 525 AFFIDAVIT
VALUATION INFORMATION
Taxable Values Market Values
IMPROVEMENTS Residential 0 0
Agricultural 0 ‘ 0
Commercial 0 0
REAL ESTATE: Residential 0 0
Agricultural 0 0
Commercial 0 0
Recreational 0 0
GREENBELT: Agricultural Land 0
Home Site 0
Comm/Rec Site 0
0 0

TEN-YEAR TAX HISTORY
Year Gen Taxes PersProp Adjustments Equal ©Net Taxes Payments Balance

2008 0.00 0.00 0.00 0.00 0.00

2007 0.00 0.00 0.00 0.00 0.00
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Form 1860-8

(January 1965) 19 ?

(formerly 4-1000) ity Ha. Il Racordod st requgat Fro ag 22 Prame
Pah 222 0 7(/ " 32/_4

Serial: Utah 0143284 4, “”““C°“W Recorda

Ebe TEnited gtateﬁ uf @msma

To all to twhom thege presents shall come, Sreeting:

WHEREAS, Uintah County, Utah, and Vernal City, Utah,
are entitled to a Land Patent pursuant to the Act of September 19, 1964; 43 U.S.C.
1421-1427 (1970), for the following described lands:

,Salt Lake Meridian, Utah

T. 4 S., R. 22 E.,
Isec. 17, sy, NsSWy, SE4SWY,

Containing 200.00 acres;

NOW KNOW YE, that there is, therefore, granted by the UNITED STATES unto the
above-named county and city the land above-described; TO HAVE AND TO HOLD the said
land with all the rights, privileges, immunities, and appurtenances of whatsoever
nature, thereunto belonging, unto the said county and city forever;

EXCEPTING AND RESERVING TO THE UNITED STATES:

1. A right-of-way thereon for ditches and canals constructed by the
authority of the United States. Act of August 30, 1890, 26 Stat.
391; 43 U.S.C. 945; and

2. All mineral deposits in the land so patented, and to it, or persons
authorized by it, the right to prospect for, mine, and remove such
deposits from the same under applicable law and such regulations as
the Secretary of the Interior may prescribe.

SUBJECT TO:

Those rights for natural gas ‘pipeline purposes as have been granted to » ey
Utah Gas Service Company, its successors or assigns, by right-of-way Cact
No. U-018084 under Sec. 28 of the Mineral Leasing Act, 30 U.S.C. 185,

/

I‘l

IN TESTIMONY WHEREOF, the undersigned authorized officer of
the Bureau of Land Management, in accordance with the
provisions of the Act of June 17, 1948 (62 Stat. 476), has,
in the name of the United States, caused these letters to be
made Patent, and the Seal of the Bureau to be hereunto
affixed.

GIvEN under my hand, in  Salt Lake City

the  ELEVENTH day of APRIL .i.n the

year of our Lord one thousand nine hundred and SEVENTY-
TWO and of the Independence of the United States the

one hundred and  NINETY-SIXTH

43—72_0628 State Director

Patent Number ..

18—78541-1 ero
s 130.748





UINTAH COUNTY LAND INFORMATION REPORT

Year: 2009 Serial #: 05:115:0019 Acct #: 72142 TaxDist

#: 98

Owner(s) Percent

UINTAH COUNTY

Mailing Address:

"LANDFILL"

147 EAST MAIN

VERNAL UT 84078

Property Address PROPERTY INFORMATION
2815 EAST 1500 NORTH (LAND FILL)

VERNAL

Type:

Priors Futures
LEGAL DESCRIPTION Acres: 131.05

LOTS 3 AND 5, NE/4 SW/4, E/2 NW/4 SW/4 SECTION 8, T4S, R22E, SLM. CONT 131.05
M/L.

Do Not Use Above Legal Description on Legal Document
Entry # Book Page Instrument Entry # Book Page Instrument

2001000643 750 525 AFFIDAVIT 97006088 654 628 PATENT

VALUATION INFORMATION
Taxable Values Market Values
IMPROVEMENTS Residential

Agricultural

Commercial

REAL ESTATE: Residential
Agricultural
Commercial

Recreational

GREENBELT: Agricultural Land
Home Site

Comm/Rec Site

0
TEN-YEAR TAX HISTORY
Year Gen Taxes PersProp Adjustments Equal Net Taxes Payments
2008 0.00 0.00 0.00 0.00 0.00
2007 0.00 0.00 0.00 0.00 0.00
2006 0.00 0.00 0.00 0.00 0.00
2005 0.00 0.00 0.00 0.00 0.00
2004 0.00 0.00 0.00 0.00 0.00
2003 0.00 0.00 0.00 0.00 0.00

ACRES,

Balance





Year: 2009

Owner(s)
UINTAH COUNTY

Mailing Address:
"LANDFILL"

147 EAST MAIN
VERNAL UT

Property Address
3000 EAST 500 NORTH

VERNAL

Type:

Priors

N/2 NW/4 SECTION 17

UINTAH COUNTY LAND INFORMATION REPORT

Serial #: 05:118:0003 Acct #: 72143

84078

PROPERTY INFORMATION
(LAND FILL)

Futures
LEGAL DESCRIPTION Acres: 80

, T4S, R22E, SLM. CONT 80 ACRES,M/L.

TaxDist #: 98

Do Not Use Above Legal Description on Legal Document

Entry # Book
2001000643 750
IMPROVEMENTS R
Ag
REAL ESTATE: R
Ag
Re

GREENBELT: Agricul

Page Instrument Entry # Book Page Instrument

525 AFFIDAVIT 97006088 654 628 PATENT

VALUATION INFORMATION

Taxable Values Market Values

esidential
ricultural

Commercial

esidential
ricultural
Commercial

creational

tural Land

Home Site

Comm/Rec Site

TEN-YEAR TAX HISTORY

Year Gen Taxes PersProp Adjustments Equal Net Taxes
2008 0.00 0.00 0.00 0.00
2007 0.00 0.00 0.00 0.00
2006 0.00 0.00 0.00 0.00
2005 0.00 0.00 0.00 0.00
2004 0.00 0.00 0.00 0.00
2003 0.00 0.00 0.00 0.00

Payments

0.

0.

00

00

.00
.00
.00

.00

Percent

Balance





United States Department of the Interior

BUREAU OF LAND MANAGEMENT e

Utah State Office | RECEIVED |
P.O. Box 45155 { l
Salt Lake City, 84145-0155 _ AUG 1 g 1997
IN REPLY REFER TO: UINTEH COUNT l
2740 gl INTY
COM ! \
UTU-73634 : siles e, W
(UT-942-AW) 9
pG16 .
CERTIFIED MAIL - Return Receipt Requested
B DECISION
Uintah County Commission : Recreation and Public Purposes
152 East 100 North : Conveyance Application
Vernal, Utah 84078 : UTU-73634
Request for Convevance Approved

By application dated July 12, 1995, Uintah County requested that the following described
land be classified for conveyance pursuant to the Recreation and Public Purposes Act June
14, 1926 (44 Stat. 741), as amended and supplemented (43 U.S.C. 869; et. seq.):
Salt Lake Meridian, Utah
T.45S.,R. 22 E.,

sec. '8, Lots3and 5, NEASWY, EV.NW%HSW Y,
sec. 17, NV-NW .

containing 211.05 acres

The land has been classified suitable for use under the Recreation.and Public Purpose Act.
Your purchase money has been received and your request for conveyance is approved.

s Serial Number: UTU-73634

2. Act: The Recreation and Public Purposes Act of June 14, 1926 (44 Stat.741), as
amended and supplemented (43 U.S.C. 869; et. seq.)

3 Patentee: Uintah County

4, Federal Reservations:
a. A right-of-way for ditches and canals will be reserved to the United States (43

U.S.C. 945).

¥





b. All minerals deposits in the land so patented with the right to prospect for,
mine and remove the same. The Secretary of the Interior reserves the right to
determine whether such mining and removal of mineral will interfere with the
development, operation and maintenance of the solid waste disposal site.

Subject To:

a. Those rights for a 138kV power transmission line, granted to Utah Power and
Light, its successors and assigns, by right-of-way No. UTU-0118311,
pursuant to the Act of October 21, 1976 (90 Stat. 2776; 43 U.S.C. 1761) as
to NW%NW Y%, section 17, T. 4 S., R. 22 E.

b. The land is subject to domestic livestock grazing use by Joe Shields, Leland
McNeill, and Dwain Soderquist as holders of the grazing permit for the Brush
Creek Allotment. The right of the grazing permittee to graze livestock
pursuant to the terms and conditions of their permit and this clause shall
expire on January 31, 1998, unless the permittee choose to waive their
grazing privileges earlier. Annual fees based on five animal unit months
(AUM), eight AUM, and one AUM for grazing use of the subject permit, in the
amount to coincide with the authorized Federal grazing fee as published in the
Federal Register, shall be paid to the patentee.

Other Patent Provisions:

a. The Patentee shall comply with all Federal and State laws applicable to the
disposal, placement, or release of hazardous substances;

b. The patentee shall indemnify and hold harmless the United States against any
legal liability or future costs that may arise out of any violation of such laws;

c. The land conveyed under 43 CFR 2743.2 shall revert to the United States
unless substantially used in accordance with an approved plan and schedule
of development on or before the date five years after the date of conveyance;

d. If, at any time, the patentee transfers to another party.anersHip of any
portion of the land not used for the purpose(s) specified in the application and
the approved plan of development, the patentee shall pay the Bureau of Land
Management the fair market value, as determined by the authorized officer, of
the transferred portion as of the date of transfer, including the value of any
improvements thereon;

e. No portion of the land covered by such patent shall under any circumstance
revert to the United States if such portion has been used for solid waste
disposal or for any other purpose that the authorized officer determines may
result in the disposal, placement, or release of any hazardous substance.

ks The Uintah County Commission, its successors or assigns, assumes all liability
for and shall defend, indemnify, and save harmless the United States and its
officers, agents, representatives, and employees (hereinafter referred to in this
clause as the United States), from all claims, loss, damage, actions, causes of





action, expense, and liability (hereinafter referred to in this clause as claims)
resulting from, brought for, or on account of, any personal injury, threat of
personal injury, or property damage received or sustained by any person or
persons (including the patentee's employees) or property growing out of, or
occurring or attributable directly or indirectly, to the disposal of solid waste
on, or the release of hazardous substances from, Section 8, Lots 3 and 5,
inclusive, NEV4SW %, E/aNW%SW %, and Section 17, N/aNW%, T.4 S., R.
22 E., Salt Lake Meridian Utah, regardless of whether such claims shall be
attributable to: 1) the concurrent, contributory, or partial fault, failure, or
negligence of the United States, or 2) the sole fault, failure, or negligence of
the United States.

The above described land has been conveyed for utilization as a solid waste
disposal site. Upon closure, the site may contain small quantities of
commercial and household hazardous waste as determined in the Resource
Conservation and Recovery Act of 1976, as amended (42 U.S.C. 6901), and
defined in 40 CFR 261.4 and 261.5. Although there is no indication these

“ materials pose any significant risk to human health or the environment, future

land uses should be limited to those which do not penetrate the liner or final
cover of the landfill unless evacuation is conducted subject to applicable State
and Federal requirements.

In addition to the above, the grant of the herein described land is subject to the
following reservations, conditions, and limitations:

h.

The patentee and its successors or assigns in interest shall comply with and
shall not violate any of the terms or provisions of the Title VI of the Civil
Rights Act of 1964 (78 Stat. 241), and requirements of the regulations, as
modified or amended, of the Secretary of the Interior issued pursuant thereto
(43 CFR 17) for the period that the lands conveyed herein are for the purpose
for which the grant was made pursuant to the act cited above, or for another
purpose involving the provision of similar services or benefits;

The United States shall have the right to seek judicial enforcement of the
requirements of Title VI of the Civil Rights Act of 1964, and the terms and
conditions of the regulations, as modified or amended, of the Secretary of the
Interior issued pursuant to said Title, in the event of their violation by the

patentee;

The patentee and its successors or assigns in interest will, upon request of
the Secretary of the Interior or his delegate, post and maintain on the
property conveyed by this document signs and posters bearing legend
concerning the applicability of the Title VI of the Civil Rights Act of 1964 to

the area or facility conveyed;

The reservations, conditions, and limitations contained in paragraphs (1) -

(3) shall constitute a covenant running with the lands, binding on the
patentee and its successors or assigns in interest for the period for which the
lands described herein is used for the purpose for which this grand was made,





or for another purpose involving the provision of similar services or benefits;

I The assurance and covenant required by sections (1) - {(4) above shall not
apply to ultimate beneficiaries under the program for which this grant is
made. “Ultimate beneficiaries" are identified in 43 CFR 17.12(h).

Within 30 days of receipt of this decision, you have the right of appeal to the Board of Land
Appeals, Office of the Secretary, in accordance with the regulations at 43 CFR 4.400. If an
appeal is taken, you must follow the procedures outlined in the enclosed Form 1842-1,
Information on taking Appeals to the Board of Land Appeals. The appellant has the burden
of showing that the decision appealed from is in error. If you have any questions please call
Angela Williams at (801) 539-4107.

- . . o . o SlnCETEIY, A

Angeld D. Williams
Acting Chief, Branch of Lands and Minerals

Operations

Enclosure
Form 1842-1

ce: . DM-Ve_rnaI





UINTAH COUNTY

STATE OF UTAH

Our past is the nation’s future.

eptember 1, 1997

Angela D. Williams, Acting Chief
Branch of Lands and Minerals Operations
Bureau of Land Management

Utah State Office

PO Box 45155

Salt Lake City, UT 84145-0155

RE: 2740
Recreation & Public Purposes Conveyance Application UTU-73634

(UT-942-AW)

Dear Ms. Williams:

We are in receipt of your letter dated August 16, 1997, concerning the application of Uintah County that the following
described land be classified for conveyance pursuant to the Recreation and Public Purposes Act June 14, 1926 (44 Stat.

741), as amended and supplemented (43 U.S.C. 869; et seq):

TOWNSHIP 4 SOUTH. RANGE 22 EAST. SALT LAKE MERIDIAN. UTAH

Section 8: Lots 3 and 5; NE1/4 SW1/4; E1/2 NW1/4 SW1/4.
Section 17: NI1/2NW1/4.

Containing 211.05 acres.

It is our understanding that the land has been classified suitable for use under the Recreation and Public Purposes Act
and that the request for conveyance has been approved. Itis also our understanding that there are several contingencies

to the approval of conveyance as they are outlined in your letter.

We accept the terms of the conveyance as outlined in the letter of August 16, 1997, and ask that your office proceed
with the issuance of the appropriate documentation for filing in the Uintah County, Utah, Recorder’s Office, as soon
as possible. If you have any questions or concerns, please don’t hesitate to contact our office at (801)781-5380.

ﬁcoww COMMISSION

LEWIS G. VINCENT, Chairman

-~ LORIN F AMERRELL -

i il

HERB SNYDER ~_J \JV

{e Peter Kempinich, Vernal BLM Office

COUNTY BUILDING * 152 EAST 100 NORTH ¢ VERNAL. UTA?

B

COMMISSIONERS:

Herb Snyder

Lorin F. Merrell

Lewis G. Vincent
ASSESSOR - Ken Woehrmann
ATTORNEY - JoAnn B. Stringham
CLERK/AUDITOR- Pat S. McNeill
RECORDER - Randy J. Simmons
TREASURER - Donna Richens
SHERIFF - Rick Hawkins
SURVEYOR - Nelson J. Marshal|
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Introduction

The Uintah County landfill has occupied a portion of the western half of Section
17, T4S, R22E for more than thirty years. It is intended that most of the already acquired
property (fig. 1) will be used in the landfill operation the remainder of this decade.

The site is situated at the western edge of the Buckskin Hills, immediately east of
Ashley Creek Valley, and 3 miles east of the county seat, Vernal. Drainages, ridges,
peaks and plateaus on the site and in the vicinity are all unnamed. Topography is very
varied, from badlands-like hills on the west to broad, gently sloping surfaces on the
northwest and southeast portions of the area. In places, local topographic relief is over 60
feet.

The most significant drainage originates 2 miles north of the site. Minor, short
drainages occur also on the property and with greater topographic relief.

. For this study we have been asked to address not only the 200 acres of the
currently controlled property but the narrow strip of hills on the west and the area
extending to the north, encompassing the northwest portion of Section 17 and the
southwest portion of Section 8.

Purpose of this study is to provide necessary information for compliance with State
Division of Solid and Hazardous Waste Permitting Regulations.

It is significant that this investigation, including excavation of test holes (see fig. 2),
has been conducted during a period of extraordinary precipitation (Table 1).

P.0O. BOX 81083 2951 NILA WAY
SALT LAKE CITY, UT 84108  (801) 272:272 SALT LAKE CITY, UT 84124
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Precipitation Data: Vernal Airport

Table 1

Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Monthly
Average
0.5 04 1057 | 0.69 | 078 [ 0.73]0.41]0.67]0.62| 0.82 |.0.56 | 0.63
1995 1995 | 1995 | 1995 | 1995 | 1995 1994 | 1994 | 1994
(water year) | 0.44 | 095 | 0.25 | 1.11 | 2.88 387 | 1.13 | 0.28
Departure -0.06 | +0.55 [ -0.32 | +0.42 | +2.1 +3.05 | +0.57 | -0.35
Monthly
Departure 161% | 369%

All figures in inches.

Year’s departure through May, 1995: +5.96”
Percent departure through May, 1995: 220%






Scope of Work
Scope of Work for this project included:

L. Review of all available published and unpublished literature relevant to the
landfill site and vicinity.

£ Contacting local, state, and federal agencies in Vernal and Salt Lake City in
an attempt to fill voids in data base and agency visits where necessary to
acquire additional data.

3 Examination of stereo pairs of varying age vertical, B&W, aerial photography.

4. Field reconnaissance of landfill area with project engineer and then with
landfill manager.

5. Field observation and mapping of landfill, vicinity and area to the north, prior
to recommendation for subsurface exploration.

6. Siting, supervision, and logging of 7 exploration holes on and off site.
7. Anélysis of all data for purpose of reaching conclusions and making
recommendations.
8. Preparation of this report for the project engineer.
Hydrogeology
Regional Hydrogeology

The site occurs in the northern Uinta Basin, south of the Uinta Mountain uplift.
The site occurs in the midst of a broad outcrop area of Cretaceous Mancos Shale. The
Mancos consists of a 3,500 to 5,000 foot thickness of gray and tan marine mudstones and
shales with eastward thinning sandstone lenses. The Mancos also underlies the entire
Ashley Valley, on which the town of Vernal sits.

Beneath the Mancos Shale is the Dakota Formation, a conglomeratic sandstone of
50 to 90 feet thickness.

The geologic structure mapped closest to the site is a west plunging anticline with
ENE-WSW orientation, shown westward to the east end of Section 17 (fig.3). this study
has extended this westward across the site.

The Mancos has very low permeability. Infiltration of rainfall and snowmelt waters is
inhibited by the expansive clay minerals that comprise much of the rock and its
weathered products. Gypsum in crystalline, fibrous and amorphous forms is universally
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present and is visible everywhere on the subject property. Any water that may occur in
the sandstone beds within the Mancos is saline. There are few wells in the Mancos,
mostly holes drilled for oil and gas exploration to lower formations.

The Dakota, too, has generally low permeability and has likewise been poorly
tested due to its depth, beneath the Mancos. A rock sample taken by the U.S.G.S. (Hood
1976) on the east side of Steinaker Reservoir had a permeability of only 0.00018 ft./ day
and a porosity of only 8.2 percent. Although waters within this formation may be fresh
near outcrop areas, they would be almost assuredly saline where deeply buried, as under
the subject property.

b

Site Geology

Underlying the entire area of landfill, including historic landfill deposits (about
years of deposition) and projected filling areas to the west of the west Section 17 section
line and north of the north Section 17 line for a distance in excess of 2 miles, is the
Cretaceous marine Mancos Shale formation. Total thickness of the formation is about
5,000 in the eastern Uinta Basin. Beneath the Mancos Shale is the Dakota Sandstone of
about 90 feet maximum thickness.

In a number of places on-site there are unconsolidated gravels with sand, silt and
cobbles which most commonly cap the high ridge tops and surfaces but occasionally
cover lower surfaces. It appears that this veneer of granular material is usually less than 6
feet in thickness but is sometimes as much as 8 feet in thickness. The landfill has
provided a few good exposures in the northern portion and these reveal a high degree of
sediment size variability over short distances and also variations in thickness over equally
short distances. These gravels are remnants of an old, once continuous, pediment surface
and are usually distinguishable from some distance by their tan and pinkish coloration.

Residual soil, or residium, exists as a cover on the top of the shale everywhere,
even on relatively steep slopes. Often, on cut slopes, the thickness of this soil is evident
as it separates from the underlying weathered shale (See Appendix I, figure 3, photo B).
Rarely is this silty clay residium more than 18" in thickness. The weathered shale zone
varies in thickness depending upon the rock resistance, bedding, jointing, veining, and
topography. In places the shale appears to be so deformed as to have been involved in
ancient landsliding. This high degree of deformation contributes to greater thlckness of
the weathered zone (See Appendix I, figure 3, photo A).

Exposure of relatively fresh shale shows universal presence of gypsum, most
commonly in its fibrous form (fibers are perpendicular to filled fracture). The shale
commonly has a laminated (very thin bedded) appearance, with alternating tan and gray
coloration. Oxidation is common along joints, veins and laminations.

In the bottom of major drainage channels we have found local presence of very
limited alluvium (sand and gravel and occasionally coarser clasts). Nowhere is this
granular alluvium exposed at the surface. Fine sediment of silt and clay is universally on





the surface in channels. The test holes dug for the study are quite instructive (see fig. 2).
The alluvial section can be less than one foot in thickness and narrow (perhaps 2' to 3'
wide) in extent, much narrower than the surface channel. Older alluvium was exposed in
Test Holes 4A & 4B, to depths of almost 6 feet. This deeper and coarser alluvium
(cobbles and even boulders are present) may be quite old, perhaps thousands of years in
age, deposited when the dissection of the shale terrain was most active.





Logs of Test Holes*

(Located in Figure 2)

TH. #1:

T.H. #2:

T.H. #3:

T.H. #4A:

T.H. #4B:

Off property; immediately below upper ditch (abandoned) where it spans
the apparent drainage; at lowest elevation; up gradient from State

Monitoring Well

VL-MW-1.

Total Depth (T.D.) = 16".

0-0.3' Clayey, sandy silt with slight organic content. Barely moist.

0.3'-16.0 Uniform appearing clayey, sandy silt; very dense. Blocky
to 22". Bottom 12" barely moist.

Off property; confluence of 2 surficial draws = 6S" wide; toe of shale
slope on east. Below lowest dike of landfill.

Th.=11"%
0'-0.9' Silty coarse sand channel fill, 26" wide, in clay soil.
0.9'-5.0' Clay; blocky texture to 14". Moist to 40"; 20" under east

slope.
5.0-11.0' Resistant shale.

West edge of property; north of road leading to upper bench surface; north
of graded portion of drainage; hillslope on west; undisturbed drainage;
lacks evidence of recent water in channel.

T.D.=5.5"

0'-0.8' Med. brown, gravelly sand, with fibrous gypsum; grades
finer nearer the surface (to clay). Slightly moist, especially
clay.

0.8-5.5' Tan clay; with rounded fine to coarse gravel to 3.2

North of old road; road ponds water in channel on occasion; steep slope on
east side; mudcracked floor of major drainage channel (3' relief; 12" wide).
T.D. =82

0-0.8' Sedimented clay, blocky and stratified (?) except top 0.04'
of dried crust with different color and texture.

0.8'-4.0' Clay, wet to 20.5" (+6" on hillslope above), moist to 4S";
1" organic (dark) clay at 43"; 1/2" organic clay at 32",

4.0-4.8' Medium to coarse sand and gravel.

4.8-5.8' Weathered shale.

5.8'-8.2' Resistant shale.

South of old road; on plain removed from hillslopes; previous disturbance
possible; 12' wide channel; very minor relief; significant changes seen on
3 sides (N, S & E) of test hole (W. side ramped).

T.D.=5.8'

0'-0.2' Clayey silt; 0.02' dry crust at surface.

0.2'-0.7' 18" wide channel fill of sand and gravel.





0.7'-3.3' Silty clay'; 2" sand and gravel at 1.6'.

3.3'-4.6' Gravel, with rounded cobbles and occasional small
boulders (occurs 3.9' -5.4' west portion of hole).
4.6'-5.8' Clay, dense. Slightly moist to 58" under channel only.
T.H. #5: In slight depression east of main landfill road; in old landfill area; adjacent
impounded water (since 10/947?)
T.D.=34"
0'-0.2' Very wet clay.
0.2'-0.8' Wet clay and fill.
0.8-2.5' Damp clay and fill.
2.5-4.0' Fill barely damp.
T.H. #6: In bottom of excavated Cell #1, NE of landfill entrance.
T.D.=4.0'

0.0-0.02' Silt.
0.02'-4.0' Shale; moist to 24"; dip = 18 degrees (trench aligned S.55
degrees W).

*Test holes sited, supervised and logged by Bruce N. Kaliser 5/30/95.





Geologic Structure On-Site

Discernment of structure of the Mancos Shale is quite difficult. Even with the
number and height of cuts made on-site false measurements of dip and strike are easily
made due to oxidation along gypsum veins and other weathering artifacts.

Reliable dip measurements could be acquired in few places. In the bottom of Cell
#1 (T.H. #6) a dip reading of 18° SW seems to be reliable in view of the deep penetration
into fresh shale. Southwest of this location Kinney (1951) shows a S'N dip of 22°,
probably taken in the old clay pit on the north side of 500 North, SW of the landfill
entrance. In the NW 1/4 of Section 17 a high cutwall shows a dip of 17° to the NW. This
exposure appears to be oriented only 15° (east) of true dip direction, since a reliable strike
could be measured on a graded road quite nearby as N 25°E. opposing dip directions are
readily explained upon observing Figure 3 where a westward plunging anticline is seen to
encroach upon the NE 1/4 of Section 17 from the east (Kinney, 1951).

Thickness of Mancos Shale Beneath Site. A search has been conducted for
petroleum and gas exploration holes and wells within 8 sections (each 1 mile square) in
the site vicinity. Sections 16 and 21 have 2 and 1, respectively. Data is listed below:

1. Sec 16: NE 1/4 of SW 1/4 = Herman Flader #1 (1952)
T.D. =15323" Elev. 5284’
Frontier at 1,760' depth.
Morrison at 1,833' depth.

2. Sec 16: SW 1/4 of NE 1/4 = Ashley State #1 (1970)
T.D.=5165" Elev. 5325'
Frontier at 1205'depth.
Dakota at 1655' depth.
Navajo at 2,990' depth.

3. Sec 21: NE 1/4 of SW 1/4 = Bowman Federal 1-31 (1969)
T.D.=4085" Elev. 5257
Frontier at 2580'".
Dakota at 2960'.
Morrison at 3050'".
Curtis at 3860'".
Entrada at 4040'.
Weber (?) at 4085'.

No holes in sections 8, 9, 17, 18, 19, and 20.

Using the above data the thickness of Mancos Shale can be reasonably established
using different approaches, four of which are discussed below.





Approach No.1. Using data from structural contouring (Kinney, 1951; Figure 3), the
top of the Navajo Sandstone is about elevation 500" beneath the landfill. Thickness of
strata above the Navajo to the base of the Mancos is as follows:

Carmel - 150'

Entrada 150'

Curtis - 260'

Morrison - 875'

Dakota - 70'

Total = 1,505

Addition of 1,500 of sediments to the Navajo places the base of the Mancos at
about Elevation 2000, beneath the site. The lowest elevation of the landfill is at about
5200' elevation with much of its area higher. The difference in elevation is about 3,200
feet. The Mancos Shale formation is therefore some 3,200+ feet thick beneath the
landfill.

Approach No.2. The Dakota at the Flader #1 well is at a depth of 1,760' (with the
Morrison at 1833' the Dakota, not the Frontier, must be at 1760"). The well is 5000' east
of the landfill. Being situated at the nose of the SW plunging anticline, the dip will be in
the SW direction. Taking the gradient from the structural contour map (Fig. 3), the
stratigraphic contact drops in elevation 250" per 1000’ of distance. In 5000' the Dakota
should be about 1250' deeper at the east margin of the landfill. Thickness of the Mancos
is then about 2900' under the site, taking into account elevation differences.

Approach No.3. The base of the Mancos in the Flader well is at a depth of 1760'.
At the Bowman well, the same horizon is at a depth of 2960'. Distance between the two
wells is 4800' and elevation difference is 27'. The gradient again computes to be 25%
(1227' of elevation difference over 4800 of distance) so the thickness of Mancos is about
3,000" under the site.

Approach No.4. A dip of 18° to the SW has been measured at Cell #1 on the
landfill site. The Dakota occurs at a depth of 1655" in Ashley State #1 which is situated at
an elevation of 75'. Extrapolating the strike to the NW places the landfill a distance of
4700 down dip to the SW. Downdip, at 18°, the elevation of the base of the Mancos will
be minus 1504'. Elevation under the landfill will be 2170', making the base of the Mancos
buried about 3,030" in depth (5200'-2190").

Site Soil Mapping

Soils mapping performed in recent years by the U.s. Soil Conservation Service
has been acquired. The\' have mapped the presence of five soil series on the landfill
property. Because this data represents a maximum of 5 feet of exploration and was not
performed for landfill engineering or engineering geologic purposes it is difficult to find
it to be of much practical use. It does confirm the universal presence of Mancos Shale
and the absence of shallow or perched groundwater anywhere. The entire package of





material made available to us for this study (stamped "Preliminary" because it is
unreleased and unpublished at this time) comprises Appendix IL.

Monitor Wells at Landfill

A total of three monitoring wells were attempted by the State DEQ in June, 1991.
Two upgradient holes were both dry and abandoned. One downgradient well, #VL-MW-
1, was successfully installed at the same time. Though a completion diagram was
prepared for this third well (Fig. 4), no geologic logs could be acquired. Total depth was
48.5', with slotted casing set between 38.5' and 48.5'". Field measurements at the time
indicated water pH of 7.1, conductivity of 6.93 and temperature of 15.4°C.

Use of Hnu photoionization detector recorded readings of 8.5 units at about 50" -
51.5° below grade, during drilling (Manzano, 1991).

Volatile organic compounds detected included only low levels of methylene
chloride, acetone, benzene and bis (2-ethylhexyl) phthalate. Two unknown tentatively
identified semi volatile organic compounds were present at low levels. No organic
constituent appeared above maximum contaminant limits (MCL). All inorganic
constituents, too, were below MCL's except selenium. Selenium was found to be 370
ug/l. MCL for selenium is 10 ug/l. No pesticides were detected.

Downgradient Well Hydrogeology

We have attempted to reconstruct the hydrogeologic setting for monitoring well
VLMW- 1 due to its present and future significance. No geologic log could be located in
the state DEQ files but our Test Hole #1 is located approximately 100 yards to the north
at nearly the same elevation. Clayey silt was found to its total depth of 16.0'. Water in the
monitoring well was found at or below a depth of 38.5". Ground surface elevation is about
5170, so the water table is at about elevation 5131.5". The surficial geologic mapping
done by the U.S.G.S. (Carrara, 1980) shows a re-entrant of Holocene alluvium (Ashley
Valley sediments), filling the north-south trough at this location. We believe that it is
entirely likely that this well taps the Ashley Valley alluvial aquifer at its eastern limit. At
this location the aquifer is covered by fines which originated from the Mancos Shale.
Downgradient, Steinaker Draw occurs about 3,000' to the southwest, below elevation
5120

At the time this well was drilled the unlined Upper Canal skirted the re-entrant,
perched on the hillslopes on the east and west sides. At the present time this canal is
abandoned. It is that for many decades this canal furnished recharge to the aquifer
underlying the re-entrant, as the slightly lower Rocky Point Canal still does today.

No hydraulic connection exists between the alluvial aquifer and the geology under
any portion of the landfill.





NELL/PIE2ZOMETER COMPLETION DIAGRAM

raject Vernace LANDFILC [0 Mo Fo&-91cz2 —03
coatian UE’{A‘,ALJ U ]nH Well Number VL',"“"\J" 1
»
sologist L. Co KER ; Oate{s) of Installation F-01~ 9
’
epth to water 2%t feet {G.L.) Elevation from Measuring Point S16E.H aG.L.
‘ DRILLING SUMMARY:
pen ftl)_ _
Drillec PC. EXPLORATION
i A CENTERLVHIE UTAH
7 Rig Type e 35
\ A Crilling Nethod HoLLOW STEM AWGER.
/ 7 Bit{s) TooT H
~ . ¢ N
> Drilling fFluid __ NONE
VO 4 /.
4 /\ Surface Casing _ NoNE -
~ / tollow Stem/Drive Casing [.0. (in.) = Va.
N Total Depth of Boring (ft.) Y}
v / Borehale Diameter (in.) (V4
> A
/. v WELL DESICN:
20 X
v y; Above ’ Below
A =% Completion Grade L5 Grade
Basis: Geolegical L C hysi
o / agis olegical Lag _ v ecp ¥§;:81 Log
/ 7 Total Depth of Well {ft.) 48.5
> N Caging String{s): C=cmsing S=zscreen
Bo =] /’I 45-5 - 35-5 5 2l
. ﬁ 385 - +is ' -
s Casing: _2" Sdedule 5 sta’nless steel 304
Ly Screen: L7 0. Slef Lars. wrer =fainiets tiecl S
. =il 1
40 = Centralizers hone Used
~ st o Gravel/Sand Pack 50 to 24 feet
=t Oplornds SiliCk SARA [O-20 rmadbs
i ==l B Bentonite Sesi{s) 34~ to 27 feet
W= o to feet
] A1 Bentonite {type) Yi" Volelawy sellets
sy Backfill (cuttings} S th | feet
50 J S e/ Cement Seai(s) 37 to O feet
3 feet

to ,
Cement Composition Portlamd Tupe T/ID mixed with
5" hentonitr.

Protective Casing +1. s to - 2.5C feet
Protecrive Casing Type Sfec.l) loc.h?nﬂ

Other .

WELL DEVELCPMENT:

Methoa Kailina

Duration 2 hrs Estimated progucticn _©.3 oFm

B
Water Appearance Furbid inifNallu - eliarineg e
45 o sadin, ekt [4]

Remerks:

4. Completion Diagram for Monitoring Well #VL-MY-1.





Groundwater Chemistries in Landfill Vicinity

This data is provided in order to establish the occurrence of high values of
inorganic constituents in shallow groundwater in the site vicinity. Unfortunately, organic
constituents were not examined.

A 56 foot deep hole in the southeast quarter of Section 32, south of the landfill,
was sampled by the U.S.G.S. in 1973 (Hood, et al, 1976) and yielded the following high
values (mg/1): T.DS.= 10,000, Iron = 1.2, Sulfate = 2800, Chloride = 1100, Nitrate = 690,
Boron - 1.2. The aquifer for the groundwater is listed as glacial outwash, part of the
alluvium in the Ashley Valley which occurs over the Mancos Shale. :

A spring which shows up on the U.S.G.S. Naples Quad., in the SE 1/4 of Section
20, was tested by the U.5.G.S, (Peltz & Waddell, 1991) in 1988 and found to have a
specific conductance of 1,790 (S/ cm), arsenic 1 g/l boron = 210 g/1, chromium = 3 g/l;
molybdenum = 3 g/1; selenium 3 g/1; vanadium = 3 g/l; and zinc = 15 g/I.

A second sample, taken 1991 (unpublished U.S.G.S. printout), contained water
with a specific conductance of 3,300 (S/cm), iron 74,000 g/, sodium = 130 mg/l; chloride
= 15 mg/l; sulfate = 1800 mg/l; selenium = 1 g/I; gross beta = 180 pci/l; and gross alpha =
450 g/l. '

"Mancos Seep" in Section 3 (TSS, R22E), was sampled by the U.S.G.S. in 1989
(Peltz & Waddell, 1991) and yielded water of 25,100 specific conductance; 520 mg/I
chloride; 5,900 mg/l sodium; 14,000 mg/! sulfate; and 16,000 g/ selenium.

According to Stephens (U.S.G.S., verbal communication of 6/1/95) the average
TDS for groundwater seeps (i.e., shallow groundwater) associated with the sewer lagoon

study, 3-4 miles to the S.E. of the site, conducted in 1988, was 24,446 mg/l.

Surface Water Chemistries in Landfill Vicinity

In 1988, at the very end of the irrigation season (Sept. 27), the U.S.G.S. (Peltz and
Waddell, 1991) sampled the Rocky Point Canal at 500 North, immediately south of the
landfill, and found a specific conductance of 350 Stem, arsenic of 1 g/1, boron of 30 g/l,
selenium of 2 g/, vanadium of 2 g/l, and zinc of 7 g/1. Flow of the canal at the time
was recorded as 2.3 c.f.s.

Selenium contamination in Ashley Creek was first reported by the U.S.G.S. in
1988. A daily load of 8 kg of selenium was discharged from Ashley Creek to the Green
River, according to calculations on the basis of June, 1986 data. Bottom material
(alluvium) in Ashley Creek near U.S. Hwy. 40 contained a selenium concentration of 7.1
g/g, or greater than 10 times the average concentration found in soils in the area.





The U.S.G.S. concluded that the source of the selenium in waters in Sec. 33 and
34 is the soils and Mancos Shale of the hillside bench. The sewage lagoons and the
Winter Storage Pond are recharging water that subsequently flows through seleniferous
deposits of Mancos Shale before discharging to Ashley Creek at the base of the hill.

Vicinity Water Wells

A search of the State Engineer's files has revealed ten wells (at least one currently
abandoned) in the nine sections (one square mile each) surrounding the landfill property.
Table 2 summarizes the data for wells in each section.

There are no public water supply wells, nor are there any significant yielding
wells for any purpose in the nine sections. All but one well are minimal allocations for a
single dwelling unit. The one exception is only a 0.058 c.f.s. allocation, or the equivalent
of four residences.

All the wells are substantially less than 100 feet in depth and all wells are drawing
water from alluvium of Ashley Creek except for the one in Section 21, which may be in
thin terrace gravel (well is only 14' deep).

Municipal water is furnished to all residences in the area today so well water is
not used for culinary purposes.

Most important, too, is the lack of hydraulic connection between geologic
deposits under the landfill and the shallow alluvium of the Ashley Valley which occurs a
short distance to the west and south.

The downgradient monitoring well that currently exists is, in fact, in alluvium
which is an aquifer entirely apart from the landfill. Recharge is from the Rocky Point
Canal; not from runoff or lateral percolation from the Mancos Shale which underlies the
landfill. Previously, recharge was largely from the now abandoned upper canal,
immediately upgradient from the well on the north, east and west sides.





Table 2

Water Well Data
Section Permit Priority
T4S RZZE | Well #* Depth cfs Use Name Date

7 2 30’-50° 0.015 Irrig./Stock Ashpaugh | 7/26/77
8 None
9 None
16 None
17 None
18 None
19 7 Sump 0.015 | Irrig./Dom./Stock | Evans 5/6/77
19 C 70° 0.0580 | Irrig./Dom./Stock |  Mills 7/9/63
19 1 7 0.015 Irrig./Stock McCarrell | 5/6/77
20 0 30’-50° 0.015 Stock Mott 10/8/78
20 1 £l 0.015 Irrig./ Dom. Sadlier | 4/23/74
20 2 Abandoned | 0.015 Irrig./Dom. Martin | 7/16/82
20 3 25’-75° 0.015 Irrigation Martin | 5/19/89
20 7 35 0.015 | Irrig./Dom./Stock | Wilson | 1/11/78
21 1 14’ 0.015 Irrigation nelson | 7/19/77

*State Div. Water Rights computer file.






Engineering Geology

Engineering geologic considerations relevant to the landfill include:
1. Watershed characteristics.
2. Slope stability of natural and fill slopes.
3. Piping.
4. Seismic environment.

Watershed North of Landfill Property

A foot reconnaissance was made of the watershed providing drainage into the
landfill property in order to establish whether potential problems may be present which
could conceivably impact either the existing landfill or future extension to the north. In
particular the reconnaissance was intended to:

1. Determine whether historic or late prehistoric flood events are in
evidence.
. Identify any anomalous terrain features.
. Determine stability of both shale slopes and channel banks.
. Identify destructive activities of man.
. Examine evidence of erosion and sedimentation.
. Determine changes in geologic materials.
. Document current conditions for future comparison.
. Judge suitability for landfill expansion northward.

OO A~ Wi

A 1:15,000 enlargement of the U.S.G.S. Quadrangle (1:24,000) was used in the
field to apply field notes for the area north of the 3/4 north line of Section 17, Foot
reconnaissance started at the head of the drainage, in the southern half of Section 5.
Several dirt roads traverse the area but these were not followed.

Field notes are presented on the map. Figure 1-2 (Appendix I). Most notes refer to
relief across the channel section, or the amount of incision of the drainage channel into
the valley fill.

Shale Slope Stability

At places in the southern portion of the north area high. steep shale slopes exist.
Some slopes appear to be as high as 100 feet and as steep as 40". No slope failures are in
evidence. either recent or ancient, anywhere.

Many of the ridge tops in the north area have a veneer of gravel, cobbles. and
occasional boulders of virtually no thickness. These deposits are the equivalent of similar
but thicker granular cover found on the landfill site.

Channel bank relief varies, generally from zero to 6 feet, but mostly less than 5
feet. No bank failures are in evidence.





No areas of recent erosion are in evidence and no areas of recent sedimentation,
except at location of Test Holes 4A and 4B.

No evidence exists for catastrophic events, either flood or debris flow, in recent
time (last 100-200 years).

Piping

Piping is the phenomenon of particle by particle displacement in the subsurface
by water which enters from the surface or from subsurface leakage from buried facilities.

Evidence for piping does exist on-site where there is a clearly defined surface
water pathway and where the topography is very irregular, with high relief (i.e., the
"badlands" portion of the property). '

The low density of the residium soils, fracturing in the weathered shale and the
presence of the mineral gypsum in several forms are what contribute to piping.

Photographs of the most conspicuous examples found on site are provided in
Figures 1- 4A and I-5A.

As the badlands are used for filling, control of the low levels of runoff plus
reduction in topographic relief will serve to reduce piping occurrences.

Seismic Environment

There are no active faults recognized in the vicinity of the landfill. The closest
such fault is the Diamond Gulch Fault, located about 14 miles to the northeast. It is
believed to be capable of generating a 6.75 (Ms) event (BOR, 1986).

The major zone of seismicity (Intermountain Seismic Zone) in Utah occurs some
95 miles to the west. The Uniform Building Code, the Utah Seismic Safety Advisory
Council, and federal agencies all place the site in Seismic Zone 1, lowest hazard zone in
Utah.

Earthquake recording in the vicinity of the landfill has been limited as a
seismograph station near Vernal was operated only between 1962 and 1973.

Within 30 miles of the site only a few earthquakes have been recorded. A
magnitude 3.0 to 3.9 (ML) has occurred near Vernal, to the west; a magnitude 1.0 to 1.9
(ML) was located about 7 miles to the southwest of the site, and a magnitude 3.0 to 3.9
(ML) was located about 16 miles southwest of the site. Two earthquakes with magnitudes
of M 4.5 to 5.0 occurred in 1950 and 1977, 53 miles and 52 miles to the west.





To assess worse case scenarios a conservative approach has been used east of the
Intermountain Seismic Belt for the design of dams; a random event with a Maximum
Credible Earthquake magnitude has been judged to be 6 to 6.5 (ML) (BOR, 1986).

Geoseismic Hazards

Geoseismic hazards are not in evidence at the landfill site. Liquefaction of the
materials on site is not possible due to their fineness and absence of groundwater.

Given the steepness and the loose state of residual soils on slopes, some down
slope movement of soil riding on the shale is possible prior to landfill but there would not
be any significant consequences. Once the topographic lows are filled in the landfill
operation the conditions suitable for surficial movement are removed.

Induced Seismicity

Induced seismicity from the nearby (4 miles to NW) Steinaker Reservoir is judged
not to be a factor based upon the small size of the reservoir, absence of faults at the
reservoir and absence of events historically since its construction.

Conclusions

1. Local geology of the current landfill property and the narrow zone of Mancos
Shale badlands to the west and expanse of lesser-relief, broad terrain to the north
i§ entirely suitable for landfill use.

2. Anomalies are not present on this terrain which would permit either
hydrogeologic, geologic, or seismic hazards to impact the on-site facility, or
facilities or population off-site.

3. Groundwater pathways to off-site aquifers or surface water are unknown to have
existed and are entirely unlikely to be created in the future.

4. Approximately 3000 of Mancos Shale exists beneath the site which effectively
permanently seals the landfill from the potential of impacting water quality in
deep aquifers.

5. No perched groundwater is suspected as ever being present, as demonstrated by
subsurface exploration conducted during an anomalously wet period for this
study.

6. Water quality of both surface and ground waters in the site vicinity and in the

entire area is suspect as verified by recent studies reported upon by the U.S.
Geological Survey and others. For this reason no appearance or spike in





10.

1.

constituent values for locally sample waters should be regarded as definitive of
man-induced impact.

Deposition of solid (and fluid?) wastes has been occurring over a period of
decades outside the limits of the present landfill property. Accumulation of debris
tends to occur in channels of drainages. Expansion of the landfill to the north,
particularly, will incorporate the worst locations into managed landfill operation.

The northern quarter of Section 17, currently off-site, and Section 8, also to the
north, are at least equally suitable for landfill from a hydrogeologic and
engineering geologic perspective and offer greater advantage from more subtle
terrain and broader expanses of low areas for filling. Thicker deposits of soil and
weathered shale, excavatable at lower cost, may be present.

Instability of both natural and cut slopes has net been in evidence nor is instability
(other than slow, surficial soil creep on steep slopes) anticipated in future

operations.

The landfill property exists on terrain unsuitable for most any other purpose,
including residential, water or wastewater facilities, or other critical facilities.

Recommendations

Stockpiling of sand and gravel from discontinuous deposits on higher surfaces

may be of advantage for particular uses on-site. This is done currently at the site of the
dead animal pit.

2.

Suitable places to potentially monitor any on-site generated leachate (not
anticipated) would be shallow depths below existing drainage channels at selected
locations. Test Hole numbers 2, 3, 4A, and 4B offer opportunities but it may be
noted that careful instrument placement would be necessary due to generally quite
limited lateral and depth extent of granular deposits.

Use of on-site clay residium, derived from weathered shale, will easily suffice to
seal catchment basins placed for runoff control purposes. It should even be
possible to place clay onto basin floors by hydraulic means, allowing applied
water to carry the clay from natural surfaces into created depressions. Test Hole
#5 provides clear evidence for application of this practical approach to controlling
storm discharges. The high evaporation rate will eliminate the need to discharge
off-property John Kornfeld, Verbal Commun., 6/1/95).

Advance construction of dikes to isolate in high relief portions of the property
(particularly the west limit of the property and proposed west expansion) should
consider that piping over a relatively short period of time may permit escape of
runoff water and weaken the integrity of such structures.





In the extreme SW corner of the property, near the west Section line, care should
continue to be exercised to assure that sediment yield does not occur into the
Rocky Point Canal. A dike has already been constructed to address runoff in the
very short drainage. Upon filling, some freeboard will need to be preserved.

Respectfully Submitted,
Bruce N. Kaliser
Engineering Geologist
Hydrogeologist
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Appendix I

Field Observations

May 26-29, 1995





Field Observations

Reference is made to Figure I-1, a reduced scale of the field map (1"-200',
original scale), for locations of field stations referred to below. Notes for locations north
of the landfill are located on a U.S.G.S. Naples Quadrangle enlargement as Figure I-2.

F-1:

F-5:

F-6:

F-8:

Highly deformed shale in wall of recent road cut (15' high exposure).
High-angle east and west dips. Fissile structure to shale. Some resistant
calcareous beds up to 6" thick. Intercalated tan and gray layers.
Amorphous white sulfate along bedding. Brecciated zones. May
represent ancient landsliding of Mancos Shale. Note that very steep (>1:1)
tip slopes appear as stable. Photo in Fig. I-3A.

North and around corner from F-1. Clear indication of thickness of
residium on weathered, fractured Mancos Shale = 18". Photo in Fig. I-
3B.

Probable 2.5" diameter solution feature on vertical wall of cut into shale.
Photo Fig. I-4A.

Less deformed bedding. Shale generally somewhat more resistant, as
exposed in road cut. Dips less than 10 degrees; both north and south.
Photo Fig I-4B. Measurements taken on features observed in wall of
relatively fresh road cut:

Strike Dip Remarks

1. N 55W 48 SW 3/4" gypsum vein

2; N 70E 87 SE Gypsum vein

3 N 40E 86 SE No vein

4. N 75W 80 SW 10" wide shear zone, with 2, 1/2"
veins

5. N 70W 36 NE With vein. Curvature of surface is
evident.

It is likely that none of these structures represent bedding.
Piping in bottom of small draw. Photo in Fig. I-5A.

Cut along west boundary of landfill. Shale appears to be in-place (not in
landslide). No apparent dip (0°).

3° W dip (apparent) in cut.
20" high cut wall with 4" marker bed demonstrating apparent dip of 17°

northwest. Nearby graded spot has 8' wide, enabling taking of the
strike direction =N 25° E
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Siity clay soil residiwm, (18" thickness) is seen here as it separates from weathered shale in
road cut on landfill site; field location F-2.
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A Piping in bottom of
small draw, Field
location F-5.

B. Block weathering of
shale resulting from
near-surface
fracturing and
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Fig. I-5: Field Photographs.





Al Mini-doming of residium surtace by buried large mushrooms. Domes with open radial
fractures to right and left of shovel. Lower left is excavated dome, exposing mushroom.

" rains. Note sealing of dessication cracks by moisture.

g, 1-6: Field Phetographs.
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Abracon series

The Abracon series consists of very deep, well drained, moderately permeable
soils on fan remnants and hillslopes. These soils formed in alluvium, colluvium and
eolian deposits derived from sedimentary and metamorphic parent rocks. Slopes are 1 to
40 percent. Elevation is 5,300 to 7,000 feet. Average annual precipitation is 9 to 13
inches, and mean annual air temperature is 44 to 49 degrees F.

These soils are fine-loamy, mixed, mesic Ustollic Calciorthids.

A typical pedon of Abracon loam, 3 to 8 percent slopes located about 3.2 miles
southeast of LaPoint, about 1,300 north and 100 feet east of the southwest corner of sec.
13, T.5S.,R. 19E.

A--O to 4 inches; brown (7.5YR 5/4) loam, dark brown (7.5YR 4/4) moist; weak
~ thin platy structure; soft, friable, slightly sticky and slightly plastic; many very fine and
fine, common medium roots; many very fine and fine, common medium, few coarse
vesicular pores; 10 percent gravel on the surface; slightly effervescent (5 percent calcium
carbonate equivalent), carbonates are disseminated; moderately alkaline (pH 8.0); abrupt
smooth boundary.

Bw-- 4 to 10 inches; reddish yellow (7.5YR 6/6) loam, dark brown (7.5YR 4/4)
moist; moderate fine and medium sub angular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine and fine, common medium roots;
common very fine and fine tubular pores; slightly effervescent (7 percent calcium
carbonate equivalent), carbonates are disseminated; moderately alkaline (8.0); clear
smooth boundary.

- Bkl1--10 to 21 inches; light brown (7.5YR 6/4) loam, brown {7.5YR 5/4} moist;
moderate very fine and fine sub angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; common very fine and fine, few medium roots; common very
fine and fine, few medium tubular pores; 10 percent gravel; strongly effervescent (16
percent calcium carbonate equivalent), carbonates are disseminated and common
irregular fine and medium soft masses on beds; moderately alkaline (pH 8.2); clear wavy
boundary.

Bk2--21 to 35 inches; pinkish white (7.5YR 8/2) loam, pink (7.5YR 7/4) moist;
weak very fine and fine sub angular blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; common very fine and fine roots: common very fine and fine, few
medium tubular pores: strongly effervescent (47 percent calcium carbonate equivalent),
carbonates are disseminated and many irregular medium and coarse soft masses and
nodules: moderately alkaline (pH 8.2): clear wavy boundary.

Bk3--35 to 51 inches; pinkish white (7.5YR 8/2) loam, pink (7.5YR 7/3) moist;
moderate fine and medium sub angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine and fine roots; common very fine and fine, few





medium tubular pores; 5 percent gravel; strongly effervescent (17 percent calcium
carbonate equivalent), carbonates are disseminated and common irregular medium soft
masses and nodules; moderately alkaline (pH 8.4); gradual wavy boundary.

C--51 to 60 inches; reddish yellow (7.5YR 6/6) loam, strong brown (7.5YR 5/6)
moist; weak fine and medium sub angular blocky structure; slightly hard, friable, slightly
sticky, and slightly plastic; few very fine and fine roots; common very fine and medium,
few fine tubular pores; 5 percent gravel, 5 percent cobbles, slightly effervescent (17

percent calcium carbonate equivalent), carbonates are disseminated;; moderately alkaline
(pH 8.4). )

Bedrock is at a depth of 60 inches or more. The particle size control section
averages 18 to 35 percent clay and O to 15 percent rock fragments. These soils are
calcareous throughout. Secondary carbonates begin at a depth of 7 to 24 inches.

A horizon: Hue is 5YR, 7.5YR of 10YR, value is 4 through 6 dry, 3 to 5 moist,
and chroma is 2 to 6 dry, 2 to 4 moist. Texture is loam or gravelly sandy loam. Clay
content is 1 to 24 percent. Rock fragment content is 0 to 25 percent. calcium carbonate
equivalent is 5 to 20 percent. Reaction is moderately alkaline or strongly alkaline.

Bw horizon: Hue is 5YR, 7.5YR or I0YR, value is 5 or 6 dry, 4 or 5 moist, and
chroma is 3 to 6. Texture is sandy loam, loam, sandy clay loam, clay loam or silty clay
loam. Clay content is 12 to 32 percent. Rock fragment content is O to 10 percent. Calcium
carbonate equivalent is 5 to 25 percent. Reaction is moderately alkaline or strongly
alkaline.

Bk horizon: Hue is 5YR, 7.5YR or 10YR, value is 5 to 8 dry, 4 to 8 moist, and
chroma is 2 to 6. Texture is sandy loam, loam, sandy clay loam, clay loam or silty clay
loam. Clay content is 1] to 35 percent. Rock fragment content is O to 15 percent. Calcium
carbonate equivalent is 10 to 50 percent. Reaction is moderately alkaline or strongly
alkaline.

C horizon: Hue is 5YR, 7.5YR or 10YR, value is 6 to 8 dry, 4 to 7 moist, and
chroma is 3 to 6. Texture is sandy loam, fine sandy loam, very fine sandy loam, loam,
sandy clay loam, or clay loam. Clay content is 5 to 35 percent. Rock fragment content is
0 to 15 percent. Calcium carbonate equivalent is 5 to 25 percent. Reaction is moderately
alkaline or strongly alkaline.





Profile 482 Cobbly substratum inclusion in Abracon soils in CSC map unit
Uintah Area Soil Survey Sept. 22, 1978
Classification: fine-loamy, mixed, mesic Ustic Haplocalcids

Vegetation: Wyoming big sagebrush, shadscale and bottlebrush squirreltail
Parent Material: alluvium from sedimentary and metamorphic parent rocks
Landform: fan remnant Slope: 4 percent Aspect: south

Drainage: well 20 percent of surface covered by gravel

A--O to 4 inches; light yellowish brown (I0YR 6/4) loam, brown (10YR 4/3) moist; weak
thin platy structure parting to weak very fine sub angular blocky; soft, friable, nonsticky
and nonplastic; common very fine and fine roots; common very fine and few fine
vesicular pores; 21 percent clay, 5 percent gravel; very slightly effervescent,

carbonates are disseminated; strongly alkaline (pH 8.6); abrupt smooth boundary.

Bw--4 to 15 inches; light brown (7.5YR 6/4) loam, brown (7.5YR 5/4) moist; moderate
medium prismatic structure parting to moderate medium sub angular blocky; soft, very
friable, slightly sticky and slightly plastic; few very fine and fine roots; common very
fine and few fine tubular pores; 25 percent clay, 5 percent gravel; slightly effervescent,
carbonates are disseminated; strongly alkaline (pH 8.6); clear wavy boundary.

Bk--15 to 27 inches; very pale brown (10YR 7/4) loam, light yellowish brown (I0YR 6/4)
moist; weak fine and medium sub angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine and fine roots; few very fine and fine tubular
pores; 23 percent clay, 5 percent gravel; strongly effervescent, carbonates are
disseminated and in common fine soft masses; strongly alkaline (pH 8.6); abrupt smooth
boundary.

Cky--27 to 37 inches; very pale brown (10YR 7/3) loam, yellowish brown (10YR 5/4)
moist; massive; slightly hard, friable, slightly sticky and slightly plastic; few very fine
and fine roots; few very fine and fine tubular pores; 14 percent clay, 5 percent gravel; few
medium soft masses of gypsum; very slightly effervescent, carbonates is disseminated
and in common fine soft masses; moderately alkaline (pH 8.0); clear wavy boundary.

2Cy--37 to 60 inches; very pale brown (10YR 8/4 very cobbly sand, brownish yellow
(I0YR 5/6) moist; massive; soft, friable, nonsticky and nonplastic; few very fine and fine
roots; few very fine and fine tubular pores; 4 percent clay, 15 percent stone, 15 percent
cobble, 25 percent gravel, many fine and coarse gypsum crystals and soft masses of
gypsum; very slightly effervescent, carbonates disseminated; moderately alkaline (pH
8.1).





Uffens Series

The Uffens series consists of very deep, well drained, moderately slowly
permeable soils on benches alluvial terraces, toe slopes, and fan terraces. These soils
formed in allumium and residuum derived dominantly from sedimenta<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>