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1.0 INTRODUCTION

This document presents the revised Design and Operations Plan for
an asbestos and non-hazardous liquid solidification and disposal
facility owned and operated by Conservation Services Incorporated
(CSI). This facility is a continuation of a unigue alternative
to using current landfilling practices for disposing of liquid
wastes. The site offers an environmentally sound method of
disposal for asbestos, non-hazardous liquid wastes and various
other materials not often accepted by sanitary landfills.

The information used to design this facility and prepare this
report originated from a variety of sources including previously-
approved sanitary landfill permit applications, the approved
permit for operation of the existing CSI facility, and from site-
specific field work. Additional information was taken from data
gathered during operation of the CSI facility at 62nd and Huron.
More specific portions of the Design and Operations Plan were
revised according to comments and revisions of a previous plan
that had Colorado Department of Health (CDH) approval but that
was not issued a Certificate of Designation (CD) because of the
proposed airport alignment. The engineering designs and field
investigations conform with Colorado Solid Waste Siting, Design
and Operations regulations, as amended October, 1985. Operations
for the disposal of asbestos materials conform to Colorado Solid
Waste regulations, effective May 1, 1988.

CSI had orlglnally completed a Design and Operations Plan for a
new facility in 1987 at another location. The submittal included
a descriptive narrative related to land use issues and was
approved by the Adams County Planning and Zoning Commission and
the Adams County Commissioners. Following this approval, CSI
submitted a detailed technical document outlining the geologic
and hydrologic characteristics of the site, engineered features
of the facility, protocol for accepting waste streams, a filling
plan for the site, and a reclamation plan for the site. This
Design and Operations Plan received approval from the Colorado
Department of Health and was placed on the Adams County Planning
and Zoning Commission agenda. Prior to the Planning Commission
hearing, the Adams County residents voted to allow Denver to
annex land for a proposed airport. The land includes the
original proposed CSI site therefore it became necessary for CSI
to find another suitable site. CSI conducted a site search and
chose the property located in the northwestern quarter and the
western half of the northeastern quarter of Section 25, Township
2 South, Range 64 West.



1.1 Site Selection Process

cSI conducted a site search to find a suitable site for the
proposed facility. Each site was researched according to the

following criteria:

Site availability

Geological characteristics
Hydrogeological characteristics
Site location

Site size

Accessibility

% % ¥ N ¥ %

Sites meeting the initial screening process were studied further
using a preliminary drilling program to determine the subsurface
characteristics. The proposed site was determined to be feasible
for the facility following the preliminary drilling program. An
extensive site study was conducted and results are included in
this report.

CSI submitted a narrative description of the proposed site in
August, 1988. The description contains a general outline
relating to current and proposed land uses and some background
information relating to the site.

As the next step in the Adams County Certificate of Designation
process, CSI has compiled and submitted a detailed Design and
Operations Plan. The plan is divided into sections that detail
information in the following areas:

General Information

Site Description

Site Geology/Hydrogeology

Facility Configuration

Facility Operation

Environmental Monitoring

Construction Quality Assurance and Control
Closure and Post-Closure

¥ % % ¥ % ¥ ¥ %

Existing operational information and the results of the field
investigations indicate that the site is suitable for the CSI
facility and that it can be developed, operated and closed in a
manner consistent with current environmental standards.



2.0 GENERAL INFORMATION
2.1 Facility Need

The CSI facility offers a unique and environmentally sound
alternative to non-hazardous liquid waste disposal methods
currently used throughout much of the Front Range. Liquid wastes
are disposed of in a variety of ways including landfilling,
evaporation from surface 1mpoundments, landfarming, and
solidification and landfilling in spe01ally-des1gned containmernt
cells, as CSI is doing. The first three methods increase the
probability of leachate infiltration resulting in a decrease in
ground-water quality, and are often not environmentally-prudent
practices. Most area landfills have banned the acceptance of any
type of liquids. The CSI procedure involves mixing the liquids
with a solidification agent, resulting in a solidified material
that is landfilled in cells lined with impermeable materials.

In addition to the non-hazardous liquid waste solidification and
special-waste disposal services, CSI offers: asbestos dlsposal in
a segregated cell; transportation and waste handling services;
fa0111ty clean-ups, emergency response; and consultation
services. This broad range of services allows CSI to analyze and
solve special-waste problems through consultation, spec1al—waste
management, and disposal for the industrial community in
Colorado.

The currently operating CSI facility is unique in the Front Range
area. The continued operation of such a facility benefits Denver
and the metropolitan area both economically and environmentally.
Economically, the benefits include the revenue brought into Adams
county and the employment opportunities created by CSI. 1In
addition to these more immediate benefits, CSI provides industry
with the option to decrease long-term financial liabilities by
disposing of special wastes in a controlled and secured area.

The environmental advantages will benefit Adams County and the
entire Front Range. Disposal of non-hazardous materials is
becoming a more publicized environmental issue and the CSI
facility uses state-of-the-art techniques to carefully and safely
dispose of the materials.
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2.2 General Facility Description

The CSI facility is located at Schumaker Road and 88th Avenue
(Figures 2.1 and 2.2). The total site area is 240 acres;
however, only the eastern 135 acres will be utilized for

the CSI facility. The 135 acres include approximately 10 acres
for the non-hazardous liquid solidification area, less than 115
acres for the solidified waste disposal cell area, and an
asbestos cell that will require approximately 4 acres.

The facility is located approximately 7 miles north-northwest of
the Town of Bennett and 9 miles north-northeast of the Town of
Watkins. A one-acre parcel of land located in the northwest
corner of the 240-acre site is owned by the Bennett School
District. The closest disposal cell to this parcel is 1100 feet
and the CSI operations facility is 2900 feet from the land.
Colorado Interstate Gas Company (CIG) operates a gas pipeline
that is located in the southeastern corner of the site.

The legal description for the CSI site is:

The east 1/2 of the northeast 1/4 and the northeast

1/4 of the southeast 1/4 of Section 34; Township 2 South,
Range 66 West of the 6th Principal Meridian, County of
Adams, State of Colorado.

The only liquids accepted will be non-hazardous industrial waste
liguids and sludges that can be solidified through the addition
of a material such as cement kiln dust. The solidification
process stabilizes the liquids and sludges into a cement-like
material containing no free liquids and that is environmentally
safe to handle and landfill.

The site consists of three areas: an operations area; a
solidified waste disposal cell area; and an area used for the
disposal of asbestos. Plate 1 is a diagram of the site layout.

The operations area is located on approximately 10 acres in the
northcentral corner of the site. The operations area, shown in
Figure 2.3, includes the following:
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Offices

Disposal office

Sampling station

Mixing basins

Kiln dust storage

Truck wash/maintenance shop
Tank farm

Drum storage area

Equipment storage

Parking spaces
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Approximately 115 acres of the site will be used for solidified
material filling. Specially-designed cells will be constructed
using natural and synthetic materials to create nearly
impermeable barriers on the cell bottom and sides. Following
mixing, the solidified material is tested to ensure no free
liquids are present and placed in the cell. Curing is allowed to
complete in the cell. There will not be more than two cells or
portions of cells available for disposal at any one time, except
if a client specifically requires a cell to segregate their
material (subject to Planning Commission approval as per
resolution 5. G.). The cells will be closed and revegetated
after they reach filling capacity so the disturbed areas of the
site will be minimized.

An asbestos cell was constructed east the operations portion of
the site. The disposal procedures are according to the CDH
guidelines dated May 2, 1988.

Based on projections of filling 100,000 cy per year, the facility
life is projected to be approximately 21 years.

2.2.1 Site Access

Access to the CSI facility is from 88th Avenue (Irondale Rd.).
Another potential access route to the facility is from I-70 to
Colorado State Highway 79 and north to 88th Avenue. A traffic
study completed by a traffic engineering consultant concludes
that the traffic system is adequate to serve the site and is not
expected to pose a problem (Appendix A).

2.3 Zoning and Land Use

The CSI facility land is presently zoned A-3/Agricultural.

zoning and land ownership in the vicinity of the site are included
as Figure 2.4. Table 2.1 includes ownership information within

an approximate 1 mile radius of the site. The letter next to

2-6
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each name coincides with the letter on the property map. Zoning
of each parcel of land is included on Figure 2.4. The site is
outside the boundaries of the influence area for the Front Range
Airport expansion. The land surrounding the site is currently
used for grazing and crop farming.

Adams County is in the process of completing a draft Environs
Plan for the areas within the anticipated zone of influence of
the proposed Denver Airport. The CSI site is in an area
currently designated as potential residentially-zoned land
because it is outside the noise impact area. The properties
immediately to the north of the site are slated to be non-
residentially zoned and have the potential to be used for light
industry. The facility can be compatible with either of these
uses in the future. Adams County feels it is unlikely that the
area will be developed for another 30 to 50 years. The CSI
facility will be closed by this time and uses for the land will
be established as development begins. The site is also outside
the influence zone of the proposed Front Range Airport expansion.
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TABLE 2-1

OWNERSHIP WITHIN 1 MILE OF THE CSI FACILITY

BENNETT SCHOOL DISTRICT #30

BENNETT, COLORADO 80102

SOPHIE J. WAGNER
5 N. 13TH AVENUE

BRIGHTON, COLORADO 80601

SIDNEY ALLISON
RICHARD KIMBROUGH
SCOTIA, NEBRASKA 68875

BERNICE BULLARD
208 - 10TH AVENUE

LONGMONT, COLORADO 80501

VIRGIL PILAND
RT 1, BOX 20
BENNETT, COLORADO 80102

DONALD AND ELLA TRUPP
BENNETT, COLORADOC 80102

B.

JAMES AND NORA WAGNER
RT 1, BOX 24
BENNETT, COLORADO 80102
BYRON AND THELMA TRUPP
BENNETT, COLORADO 80102

HAROLD MORAN
601 CHAMBERS ROAD, #300
AURORA, COLORADO 80011

IVAN AND IRENE STARK
33401 E. 88TH AVE.

RT. 1, BOX 77

COMMERCE CITY, CO 80022

MARILYN CRONK
BOX 159
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3.0 SITE DESCRIPTION
3.1 Existing Site Topography

The original topography is presented on Plate 1. The site is
located in gently-sloping farmland that drains from the high
point of the site (approximately 1000 feet in from the western
site boundary) radially to the east and west or northwest. The
cells are located east of this high point.

The property slopes an average of approximately 1.0 percent
across the portions of the site that are for use. The steepest
section of this portion of the property slopes approximately 3
percent. In the western unused portion of the site the slopes
vary from less than 1 percent to 5 percent.

The general overland flow direction is from the west to the east
in the eastern portion of the site and from the east to the west
on the western third of the site. The site is used as farm land
and was being plowed and seeded during site characterization
activities.

3.2 Surface-Water Drainage

Surface waters within a 2-mile radius are shown in Figure 3.1.
The overland drainage from the site eventually flows in
intermittent gullys to Lost Creek. The general drainage pattern
for the site is shown in Figure 3.2. Lost Creek is an
intermittent stream following a general south-to-north direction.
Lost Creek is approximately 1.5 miles east of the site. Runoff
from the eastern portion of the site will flow in intermittent
streams that meet Lost Sand Creek approximately 1.5 miles
northeast of the site. Runoff from the western portion of the
site will flow in intermittent streams north until the stream
meets Lost Creek approximately 8 miles north of the site.

There is no significant channelization on the site, with the
exception of the very southwest corner of the property, nor is
there any vegetation that would suggest any substantial volumes
of water flowing through the site. The entire 240-acre site is
currently farmed and water moves in the form of sheet flow. The
drainage basins contributing to run-on in this area and to run-on
to the site in general are shown in Figure 3.3.
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The southwest corner of the site shows an intermittent swale.
This swale eventually leads to a bridge under 88th Avenue west of
the site boundary. This swale is shown to be part of a 100-year
flood plain for a one-hour storm event. The 135 acres for their
facility are not in the flood plain. Appendix B includes a
drainage report for the area with a flood plain map. At the time
of filling in the southeastern portion of the property, a
temporary berm will be constructed to route runoff from the open
cells. The berm on the southern property boundary will be a
minimum of 3.5 feet tall to handle any potential 100- year storm
events. As filling continues to other areas, the cell will be
capped and closed and the berm will be removed.

3.3 Climatology

Long term regional climatology data was obtained from records
compiled by the National Oceanic and Atmospheric Administration
(NOAR) and is typical of the Denver metropolitan region. The
climatological summary for this area is presented in Appendix C
of this report.

The average daily maximum temperature during the past 30 years is
64.3 degrees while the average daily minimum temperature is 36.2
degrees.

Appendix C includes climatology information regarding
precipitation. Precipitation at the site is shown for 1985 and
averaged from 1956 to 1985. The actual precipitation, as
recorded by NOAA for 1985, is 16.31 inches with the greatest
amount in a 24-hour period recorded as 1.57 inches in July. The
maximum amount of rainfall in a 24-hour period was 3.55 inches in
May 1973. The record annual mean precipitation from 1956 to 1985
is 14.62 inches. The greatest annual precipitation recorded from
1956 to 1985 is 23.31 inches in 1967.

The prevailing wind direction is from the south with the peak
gusts from the west. Although the prevailing winds are from the
south, the strongest winds are typically from the west and
northwest. The average wind speed is approximately 9 miles per
hour (mph) with the strongest gusts at 56 mph. A wind rose chart
is included as Figure 3.4.
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4.0 GEOLOGY AND HYDROGEOLOGY
4.1 Regional Geology
4.1.1 Regional Surficial Geology

The surficial materials found in the vicinity of the site include
loess and eolian deposits and general pedisediments derived from
the Rocky Mountain system. The eolion and loess deposits are
loam, silty loam, or very fine sandy loam and contain a
relatively large percentage of very fine sand. Tertiary and
Pleistocene sediments originating at the eastern edge of the
Rocky Mountain system are common in this region. These deposits
are variable in texture, but they are dominantly sandy loam,
sandy clay loam, or clay loam. Strata of sand and variable
contents of gravel are typical of these beds (Sampson and Baber,
1974) .

4.1.2 Regional Bedrock Geology

Bedrock in the area of the site includes rocks from virtually
every geologic age group. Figure 4-1 is a generalized
stratigraphic column showing formational relationships in the
region. The formations discussed in this report are limited to a
section of Upper Cretaceous age sedimentary rocks including, from
bottom to top, the Pierre Shale, Fox Hills Sandstone, the Laramie
and Arapahoe Formations and the Denver Formation. Formations
below these do not warrant consideration because of their
isolation from surficial processes.

The Pierre Shale is considered the basal unit of the major
bedrock-aquifer system in the Denver Basin. The Pierre Shale is
a marine deposit consisting primarily of shales with some
interbedded siltstone and sandstone. Unit thickness ranges up to
8000 feet in the study area. The Pierre is characterized by
extremely-low permeabilities and impervious clay layers
distributed throughout the formation. Because of its extreme
thickness and low permeability, formations below the Pierre are
unaffected by the natural and artificial surficial processes in
the vicinity of the site and will not be discussed further.

The Fox Hills Formation is a shallow marine deposit lying above
the Pierre Formation. It is a silty sandstone with some
interbedded shale units. The thickness of the Fox Hills
Formation varies between 50 and 300 feet across the Denver Basin.

The Laramie Formation is a coastal plain deposit overlying the
Fox Hills Formation. The Laramie is a series of alternating
sandstones, claystones, and shales, with coal seams frequently

4-1
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occurring in the upper portion of the formation. The Laramie
Formation varies in thickness from 400 to 600 feet across the
Denver Basin.

overlying the Laramie Formation are the fluvial deposits
characteristic of the Arapahoe Formation. The Arapahoe consists
of a series of interbedded conglomerates, sandstones, siltstones,
and shales. Unit thickness varies between 400 and 700 feet
across the Denver Basin.

The Denver Formation is found immediately beneath the surficial
materials in the study area. The Denver Formation is a Tertiary
Upper-Cretaceous age continental-type deposit characterized by
interbedded shale, claystone, siltstone, and sandstone. Lignite
lenses are found in abundance throughout the Denver Formation.
Unit thickness ranges between 200 and 1000 feet across the entire
Denver Basin.

4.1.3 Regional Geologic Structure

The landfill is located approximately 35 miles east of the
structural axis of the Denver Basin. The basin is asymmetric,
extending from around Pueblo, Colorado on the South, to
Torrington, Wyoming on the North. On the western flank of the
basin, the beds are near vertical at the contact with the Front
Range, with a rapidly decreasing dip to the east. The town of
Byers is at the approximate eastern boundary.

The beds near the landfill are on the eastern flank of the Basin,
so they generally strike north-south and dip gently to thLe west
at approximately 1 degree (Bryant and Others, 1981). The area is
east and south of the most structurally complex region of the
Denver Basin. The nearest major folds or faults are northwest of
Broomfield, Colorado, approximately 35 miles northwest of the
site. No 1ndlcat10n of smaller-scale folding or faulting was
found during the site-specific investigation.

4.1.4 Regional Economic Geology

0il wells are located approximately 0.25 miles west and 0.25
miles northeast of the site boundaries. According to maps
produced by the Adams County Planning Department (1983) and the
U.S. Geological Survey (1977), additional wells are located about
one mile south-southeast of the site. These wells are associated
with the Radar and Bear Gulch oil fields. Wells are also located
approximately one mile northeast of the site, apparently
associated with the Chieftain and Hawkeye fields. Natural gas
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fields exist approximately two miles east and four miles west of
the site. Two hlgh pressure gas lines, consisting of 18 and 24
inch diameter pipes, trend northeast-southwest through the
southeast corner of the site.

The Denver Formation contains lignite to subbituminous coals that
were mined through the early 1950's to satisfy local heating
needs. The mining activities were concentrated in Boulder and
Jefferson counties. According to the Adams County Planning
Department (1983), the boundary of the Denver Formation coals in
Adams county occurs approximately 5 miles southwest of the site.
The Scranton mine is the nearest inactive coal mine in the area
and is located near Watkins, about eight miles southwest of the
site.

The site exists at least four miles outside any defined sand and
gravel alluvial deposits. According to the Adams County Planning
Department (1983), the nearest "probable aggregate resources" of
sand and gravel occur approx1mately six miles east of the site
along Kiowa creek and six miles west of the site along Box Elder
Creek. Both of these deposits are identified by the CGS as
valley fill material.

4.1.5 Geologic Hazards

The nearest major folds or faults are approximately 35 miles
northwest of the site. 1In addition, no apparent geologic hazards
that would affect the development of the facility are associated
with the site. As stated previously, no underground coal mining
activity has occurred within the immediate vicinity of the site.
Historically, minor earthguakes in the area of the Rocky Mountain
Arsenal (RMA) have occurred; however, this activity has not
resulted in land surface dlsturbances. The earthquakes have been
attributed to deep well injection of hazardous fluids on the RMA
property, located approximately 20 miles west of the study area
(Hollister and Weimer, 1968). The fluids were injected to depths
of 12,000 feet. Earthquake act1v1ty subsided several years after
the cessatlon of fluid injection in 1966 and it appears that this
activity does not pose a threat to the development of the
landfill.

The Adams County Soils Survey (Sampson and Baber, 1974) reports
that the soils present at the site have moderate shrink-swell
potential. Soil samples collected at the site were tested in a
geotechnical lab to determine the actual shrink-swell potential
of the soils. The results indicate that the soils have a low or
low to moderate shrink-swell potential that will not affect the
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operations at the site. Testing results are included in Appendix
D. Although this factor will not be important during the
operational phase, it will be considered for all post-closure
land uses.

4.2 Site Geology
4.2.1 Field Investigations

A total of seventy-seven soil borings (SB-1 through SB-46, P17-
P36, and MW-101-MW302) were drilled in Section 25; Township 2
South, Range 64 West of the 6th Principal Meridian in Adams
County, Colorado. These soil borings were used to assess the
geologic and hydrologic characteristics of the subsurface
materials at the site.

The initial 19 soil borings (SB-1 through SB-19) were drilled as
part of the exploratory field program. This program was
initiated to provide the geologic and hydrologic information
necessary for the selection of an approprlate site. Based on the
preliminary 1nformatlon, a site encompassing approximately 240
acres was selected in the northwestern portion of Section 25.

Once the 240 acre site boundary was defined, a more thorough
subsurface investigation was conducted. Twenty-seven additional
borings (SB-20 through SB-46) were drilled during this
investigation to further characterize the geology and ground-
water hydrology within the site boundary. Borings SB-5, SB-12
through SB-16, SB-18, and SB-19, were drilled outside of the site
boundary as part of the site selectlon process and are not
included.

Following the initial forty-six borings, a conceptual site layout
(Plate 1) was produced and CSI was granted conditional approval
of the site. As a condition of approval, an additional 20 soil
borings and piezometers (P-17 through P-36) were installed to
characterize conditions beneath disposal cells 3, 4, 7, 10, 14,
i6, 17, 22, 9, 12, and 20. Eleven additional ground-water
monitor wells (MW-101 through MW-302) were also installed. The
piezometers were installed at appropriate locations to suitably
define the vertical separation between the lowest point in each
cell and the uppermost saturated materials. The locations of the
borings and monitor wells are shown on Plates 2, 3 and 12.

The soil borings were advanced with a truck-mounted auger rig
using 4-inch diameter solid-stem or 6-inch diameter hollow-stem
augers. The depths of the soil borings ranged from 15 to 101
feet. Relatively undisturbed soil and bedrock samples were
obtained using a 2-inch Modified California Barrel Sampler or a
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2-inch Split Spoon Sampler driven 18-inches into the soil by a
140 pound hammer dropping 30-inches. 1In addition, continuous,
relatively undisturbed soil and bedrock cores were obtained from
selected boreholes using a Central Mining Equipment (CME)
continuous sampling system. The soil and bedrock samples, auger
cuttings and cores were visually examined and logged in the
field. The soils were classified in accordance with the Unified
Soil Classification System (USCS). Lithologic and completion
logs of the soil borings are presented in Appendix F. Actual
field logs are included in Appendix D.

Selected soil/bedrock samples and bulk composite samples were
submitted to a soils laboratory to evaluate the physical and
engineering characteristics of the material. The results are
summarized in section 4.2.4.

4.2.2 Site Soil Classification

The soils at the site have been mapped by the U.S. Soil
Conservation Service (Sampson and Barber, 1974). However, the
SCS states that the available soils information is highly
generalized and may not accurately reflect local variations of
the existing conditions. Moreover, this information is only
relevant to a maximum depth of 60 inches.

The existing soil association is the Weld-Adena-Colby. This
association formed on nearly-level to steep, well drained upland
areas in loamy wind-deposited material. Sampson and Barber
(1974) show the site to contain Ascalon, Weld, and Vona series
soils, as well as loamy alluvial land. These soils are
classified as mollisols and aridisols. Approximately 50 percent
of the site (central) is covered by Ascalon-Platner association
soils. The west and west central portions of the site are
overlain by loamy alluvial sand and Vona loamy sand (3 to 9
percent slopes) respectively. The eastern portion of the site is
covered by Ascalon sandy loam (1 to 3 percent slopes), Ascalon
sandy loam (3 to 5 percent slopes), and Weld loam (1 to 3 percent
slopes).

Ascalon series soils, including the Ascalon-Platner association,
are well drained and are found in nearly level to moderately
sloping upland areas. These soils typically form in loamy
material containing varying amounts of sand and gravel. The
surface is usually non-calcareous; however, visible lime
splotches are found below depths of about 20 inches. These soils
absorb water at a moderate to rapid rate. The available water
capacity is high and surface runoff is low to medium. Typically,
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30 to 50 percent of the material will pass through a #200 sieve.
The field infiltration rate ranges from 4x10™* to 1x107? cm/sec.
The available water capacity varies from 0.13 to 0.15 inch/inch
of soil. The water erosion hazard is moderate, the soils have low
to moderate shrink-swell potential, and the soil blowing hazard
is severe in unprotected areas.

Vona series soils are found on well drained, nearly level to
moderately sloping upland areas. These soils form in wind
deposited sandy material. In a representative profile, the
surficial material is a non-calcareous loamy sand. The
underlying material is a calcareous sandy loam with visible lime
splotches. These soils absorb water rapidly, the available water
capacity is moderate, and the surface runoff is medium.
Typically, 20 to 40 percent of the material will pass a #200
sieve. The field infiltration rate varies from about 4x1073 to
1x10°% cm/sec. The available water capacity ranges from 0.1 to
0.12 inch/inch of soil. These soils have a low to moderate
shrink swell potential, and a severe soil blowing hazard.

Weld series soils are found in well drained nearly level upland
areas. They typically form in wind-worked loamy material. The
surface is a non-calcareous loam while the lower profile is a
calcareous sandy loam with visible lime splotches. These soils
absorb water at a moderate rate and the available water capacity
is high. Surface runoff potential is medium. In Weld series
soils, 60 to 90 percent of the material typically pass a #200
sieve. The field infiltration rate ranges from approximately
4x%105° to 1x10* cm/sec and the available water capacity varies
from 0.15 to 0.17 inch/inch of soil. These soils have a moderate
to severe water erosion hazard, a high shrink-swell potential,
and the soil blowing hazard is severe in dry-land farm areas
receiving less than normal annual precipitation.

Loamy alluvial soils are found in long drainages with areas of
deep silty deposits on slopes of less than 3 percent. The
surface layer is usually a non-calcareous loam or clay loam 6-10
inches thick. The underlying material is a stratified silt or
clay loam with varying amounts of sand and gravel. This soil
absorbs water at a moderate rate, is well drained, and has a high
water capacity. The water erosion hazard is severe in all
cultivated areas.
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4.2.3 Site Surficial Materials

The unconsolidated materials encountered during the drilling
program can be classified into three categories: silty-sandy
clay; silty sand; and gravel. Each of these materials are
discussed below.

A light to dark brown silty, very-fine sandy clay was identified
in all of the site soil borings. This deposit occurs in
thicknesses that vary from 2 to 40 feet, with an average
thickness of 17.2 feet. The thickest deposits generally occur
throughout the central and northwestern portion of the site.
This material was classified by visual field inspection
(according to USCS) as CL/ML/SC. The field moisture contents
ranged from dry to medium moist and the consistency ranged from
medium stiff to very stiff.

A light-yellow-brown to light-gray silty, very-fine sand with
varying amounts of clay was identified in 49 of the soil borings.
Although these sand deposits occur sporadically, they appear to
be more concentrated at the eastern portion of the site. These
deposits are discontinuous and generally occur immediately above
or below the silty-sand clay, interbedded within the silty-sandy
clay or the claystone. The silty sand deposits vary in thickness
between 1 and 19 feet, with an average thickness of 7.6 feet.

The thickest deposits generally occur in the eastern portion of
the site and in the drainage along the western boundary in the
area of MW-201. This material was classified in the field as
SC/SM. The field moisture content ranged from dry to wet with a
consistency ranging from medium dense to dense.

Gravel deposits ranging in thickness of up to 1-foot were
identified along the western portion of the site in borings SB-1
and SB-4 and MW-201. The gravels were encountered at a depth of
17-feet in SB-1, 8-feet in SB-4, and 16-feet in MW-201. These
deposits are believed to be associated with a poorly developed
north-south trending ephemeral stream channel. This ephemeral
stream channel is generally comprised of reworked surfical
materials. These gravels are generally interbedded with, or
immediately overlying, a silty-sandy clay material. The gravel
material was classified in the field as SM/GP. Water was found
in the gravel intervals at both soil borings.
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Plates 2, 3, and 12 show the soil boring and geologic cross-
section locations. Geologic cross-sections were constructed of
the site and are shown in plates 4, 5, and 6. The depths and
thickness of the surficial materials are displayed in the above
plates.

4.2.4 Site Bedrock Deposits

The Denver Formation was the only bedrock unit encountered during
the site-specific drilling program. This formation was
identified by cuttings obtained during drilling that are
representative of Denver Formation lithologies typically found in
the metropolitan Denver area. The lithologies encountered at the
site consisted of claystones with discontinuous lenses of
moderately cemented sandstone and unconsolidated sand.

Claystone is the dominant bedrock material at the site. The
claystone bedrock was encountered in all the soil borings drilled
at the site, with the exceptlon of SB-39 which was a shallow
boring (less than 25 foot in depth) and monitor wells MW-102 and
MW-201 (24-feet and 37-feet deep respectively). The depth to the
claystone bedrock range from 1 to 43 feet, with an average depth
of 18.6 feet. The claystone varied from llght brown (weathered
to slightly weathered zone) to olive, green-gray to gray
(unweathered zone). The claystone was generally dry to slightly
moist. It is typically medium to very plastic and very stiff to
hard when drilled. Iron oxide staining was observed in all of
the soil borings. Gypsiferous infilling was also observed, but
at a lesser extent than the iron staining. In addition, the
claystone occasionally contained interbedded lenses of sand,
sandstone, siltstone, shale and lignite. These lenses generally
varied in thickness from less than an inch to approximately 4
feet.

Thin lenses of weak—to—moderately—cemented silty, fine-grained
sandstone were logged in 25 of the soil borings. The sandstone
ranged in thickness from approximately 6-inches to 13 feet and
occur as discontinuous lenses The sandstone generally contains
some silt. The color ranges from light to dark brown. All the
moderately cemented sandstone lenses encountered were
unsaturated.

Forty borings contained isolated lenses of sand intercalated
within the predominant claystone. These lenses generally
contained light to yellow brown to light gray silty, fine sand.
The lenses range in thickness from less than a few inches to
approximately 15 feet. The thickest sand intervals occurred in
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the northeastern and southeastern portions of the site. 1In many
cases, the sand lenses within the claystone unit were saturated.

These sand layers could not be traced laterally between borings

and are considered to be discontinuous lenses.

The general characteristics of the bedrock material are shown in
the geologic cross-sections (Plates 4, 5, and 6). These plates
show the silty sand and sandstone lenses to be laterally and
vertical discontinuous at the site.

4.2.5 Representative Material Properties

Representative materials from the site were collected and
geotechnlcal testing was completed to determine physical and
engineering characteristics of soils at the site. Samples
composited from auger cuttings ranging in depths from 10 to 30
feet were collected from borings SB-32, SB-37, and SB-41. These
materials generally consisted of the surficial silty, sandy clay
and weathered to non-weathered claystone bedrock. The laboratory
testing included soil classification (sieve analysis and
Atterberg limits), Standard Proctor tests (ASTM D-698), remolded
permeability tests and swell-consolidation tests. The results of
the laboratory testing are presented in Table 4-1 and on
individual test data sheets in Appendix D.

The composite materials exhibit very low permeabilities. These
were recompacted to 95 percent of Standard Proctor Density and
permeabilities averaged 3. 8x10°8 cm/s. This suggests that the
surficial and bedrock materials are suitable for the construction
of the low permeability liners and caps associated with the
disposal cells.

4.3 Regional Hydrogeology
4.3.1 Regional Ground-Water Basin

The site is located in the southern portion of the Lost Creek
Ground-Water Basin. According to Nelson and others (1967), the
Lost Creek Basin includes approximately 420 sguare miles in
eastern Weld County, central Adams County and northern Arapahoe
County. The important water-bearing geological members in the
Lost Creek Ground-Water Basin include the Lost Creek Alluvium and
sands of the Laramie and Fox Hills. Generally, the aquifers
above the Fox Hills sandstone; including the Laramie, Arapahoe
and Denver Formations, provide limited water supplies to stock
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TABLE 4-1

GEOTECHNICAL LABORATORY RESULTS

Material Classification

Atterberg Limits

Sieve Analysis

Sample Gravel Sand Silté&
Soil Interval Liquid Plasticity Clay
Boring (feet) Limit Index (%) (%) (%)
SB-32 15-25 44 6 0.0 10.0 90.0
SB-37 10-30 46 19 0.0 4.6 95.4
SB-41 10-25 45 25 0.0 2.6 97.4
Moisture Density Relationships
Optimum
Sample Maximum Moisture
Soil Interval Dry Density Content
Boring (feet) (PCF) (%)
SB-32 15-25 103.5 18.5
SB-37 10-30 102.5 18.5
SB-41 10-25 103.0 19.0
Material Permeability
Sample Permeability (cm/s)
Soil Interval (Remolded to 95%
Borings (feet) Standard Proctor Density)
SB-32 15-25 2.71x10°8
SB-37 10-30 5.12%x107°8
SB-41 10-25 3.47x10°8
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and domestic wells within the area. Since these aquifers are
erratic, they are not considered large water supply sources
within the Basin. The general characteristics of these aquifers
are discussed in greater detail in Section 4.3.2.

The boundary of the Lost Creek Alluvium is the line of zero-
saturated thickness of the Alluvium and the boundary of the Basin
where the saturated thickness is greater than zero. The
horizontal boundary of the sands of the Laramie and Fox Hills
Formations is congruent with the boundary of the Basin. The
vertical boundaries are the bottom of the Fox Hills sands and the
top of the Laramie sands.

The principal source of ground water in the Lost Creek basin is
the unconsolidated materials. The unconsolidated sediments
include upland deposits, valley-fill deposits, and dune sand.

The valley-fill deposits are the most important source of ground
water for large capacity wells within the basin. These deposits
which primarily consist of sand and gravel are generally thickest
in the northern portion of the Basin.

4.3.2 Regional Aquifer Distribution

Three major ground-water aquifer units occur beneath the CSI
landfill site; the Laramie-Fox Hills, the Arapahoe, and the
Denver aquifers. These aquifers are discussed in detail below.

4.3.2.1 Laramie-Fox Hills Aquifer

The Laramie-Fox Hills Aquifer occurs in the lower sandstones of
the Laramie and the upper part of the Fox Hills Formations.

These sands appear to be hydraulically connected, so they are
considered one aquifer. Near the site, the depth to the top of
the aquifer is approximately 1200 feet with an average thickness
of around 160 feet. In areas where the units are completely
saturated, the Laramie-Fox Hills Aquifer is considered a confined
unit. This is the situation beneath the site.

Insufficient water level data in the central part of the Denver
basin, including the vicinity of the 51te, does not permit
definition of the potentiometric surface in this area. Based on
indirect data, Robson and Romero (1981) suggest that the
direction of ground-water flow is towards the north-northeast.
Figure 4-12 shows the potentiometric surface of the Laramie-Fox
Hills Aquifer in 1978. Water derived from this unit is generally
of good chemical quality and is characterized as a sodium
bicarbonate.
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4.3.2.2 Arapahoe Aquifer

The Arapahoe Aquifer occurs in the sandstone and conglomerate
beds characteristic of this unit. The depth to the top of the
Arapahoe Formation is approximately 450 feet with a total
thickness of the sandstone and conglomerate beds ranglng up to
150 feet in the vicinity of the site. The Arapahoe is also
considered a confined agquifer beneath the site. Robson and
Romero (1981) placed the potentiometric surface elevation of the
Arapahoe Formation in the immediate vicinity of the site at 5175
feet with a predominant flow direction to the northwest. Flgure
4-13 shows the potentiometric surface of the Arapahoe Aquifer in
1978. The chemical quality of water derived from the Arapahoe is
generally classified as a sodium bicarbonate type.

4.3.2.3 Denver Aquifer

The Denver Aquifer is the uppermost aquifer beneath the landfill.
Robson and Romero (1981) indicate less than 50 foot of saturated
thickness. The base of the water-bearing strata is estimated to
be 160 feet below land surface. The water bearing strata are
described as irregular lenses of interbedded sandstone and
siltstone that are hydraulically separated by thick sequences of
claystone. Robson and Romero (1981) show the potentiometric
surface elevation to be approximately 5250 feet, with ground-
water flow towards the north (Figure 4-14). Wells in the Denver
Aquifer generally yield from 0.05 to 1.0 gallons per minute per
foot of drawdown.

In general, the Denver prov1des water of acceptable chemical
guality source, although it is not as good as water derived from
the Arapahoe or Laramie-Fox Hills aquifers. The water is
classified as either sodium sulfate or sodium bicarbonate type.

4.4 Site Hydrogeology
4.4.1 Water Well Inventory in the Vicinity of Site

Records on permitted ground water wells within a 2 mile radius of
the site were reviewed at the Colorado Division of Water
Resources, State Engineers office. The data examined included
well locations to the nearest quarter section, water usage
designation, total depth, water level, and approximate well
yield. The information is presented in Table 4-2. Based on the
limited information contained in the State files, it is not known
if all of the listed wells are currently in existence and/or
operation.

4-13
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Most of the registered water wells were completed in the Arapahoe
Aquifer. These are domestic and /or stock use wells that are
listed as producing an estimated maximum yield of 10 to 20
gallons per minute. In addition, two shallow wells, ranging from
60 to 80 feet in depth were identified west and northwest of the
site, respectively. These wells were completed as windmills.

4.4.2 Field Investigation

Sixty-nine of the seventy-seven soil borings were drilled within
the CSI site boundary to assess the hydrogeologic characteristics
of the subsurface material. The borings range from 16 to 101
feet in total depth. Thirteen soils borings were completed as
monitoring wells, and thirty-six were completed as piezometers at
the locations shown on Plates 2, 3 and 12. The monitoring wells
vary from 16 to 90 feet in depth. The piezometer depths varied
from 20 to 99 feet.

The monitoring wells were constructed with 2-inch, threaded,
flush-jointed, polyvinyl chloride (PVC) pipe with 0.010- 1nch
machine slotted, 5-foot or 10-foot screen sections. The annular
space around the screen was backfilled with #10-20 Colorado
Silica Sand. A two to three foot bentonite plug was placed on
top of the sand. The remainder of the boring was grouted to the
surface using a cement-bentonite mixture. Each well was secured
at the surface with a locking steel protective ca51ng. The
monitoring well installation details are presented in Appendix F.
The piezometers consisted of 3/4-inch or 1-inch diameter PVC pipe
with hand-slotted screen intervals. The piezometer installation
details are also presented in Appendix F.

The monitoring wells were bailed to develop the well prior to
sampling. The initial two monitor wells installed were labeled
MW-1 and MW-2. These were relabeled as MW-101 and MW-104
respectively following installation of the remaining monitor
wells. Only sampling of MW-101 (MW-1) and MW-104 (MW-2) are
discussed here. The other wells have been sampled on a quarterly
basis since September of 1989, and the results have been sent
regularly to CSI, CDH, and Adams County. Ground-water samples
were collected from the intial two monitoring wells and submitted
to a contract laboratory for analytical analysis of selected
parameters. In addition, field measurements of pH, specific
conductance and temperature were obtained from the monitoring
wells and at selected piezometers and soil borings at the site.
The results are summarized in Section 4.4.4.
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TABLE 4-2

WELLS WITHIN A TWO-MILE RADIUS OF THE SITE

LOCATION DEPTH AQUIFER WATER LEVEL YIELD * USE
SW1\4 SE1\4
SEC 18 315 AR 92 12 3
SE1\4 SE1\4

SEC 18 315 AR 90 12 3
SW1\4 NE1\4

SEC 20 140 AR 95 20 2
NE1\4 NE1\4

SEC 31 208 AR 50 15 2
NE1\4 SW1\4

SEC 14 NA NA NA 8 1
SE1\4 NE1\4

SEC 23 80 U 65 10 3
SE1\4 SE1\4

SEC 24 150 AR 90 15 3
NE1\4 NE1\4

SEC 26 60 U NA 10 3
SE1\4 NE1\4

SEC 36 280 AR 140 15 1
U = UNCONSOLIDATED MATERIAL
AR = ARAPAHOE
NA = NOT AVAILABLE

1 = DOMESTIC

2 = STOCK

3 = DOM/STOCK

* = THESE VALUES REPRESENT THE ESTIMATED MAXIMUM YIELD.
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Aquifer testing was performed at the site to evaluate the
hydraulic properties of the site-specific materials. This was
accomplished by conducting packer tests and rising-head tests.
In addition, laboratory permeability tests were performed on
selected soil and bedrock samples. The results are discussed in
Section 4.4.5.

4.4.3 Ground Water Occurrence and Conditions

Ground water was encountered in 47 of the 77 soil borings drilled
within the site boundary. The drilling investigation indicates
that the depth to ground water varies from less than 10 to more
than 80 feet. The soil boring logs (Appendix F) and geologic
cross-sections (Plates 4,5 and 6) show the probable source
lithology of water and depth to water encountered during the
drilling program.

The ground water encountered at the site generally occurs within
discontinuous sand lenses. The saturated material in these
lenses is generally comprised of fine, silty sand. The saturated
material either occurs immediately above the impervious claystone
or as interbedded lenses within the claystone. The drilling
program indicated that the perched lenses occur sporadically
across the site. Furthermore, the saturated materials associated
with these lenses appear to be isolated and discontinuous in both
the horizontaland vertical direction. Some of these saturated
lenses exist under semi-confined conditions as evidenced by P-17
and P-35. In P-17 a thin (<2-feet) water bearing interval was
encountered at an elevation of approximately 5226'. Water
subsequently was measured in this boring at an elevation of
5233'. To determine if the water measured in this boring
originated from below 5233', P-35 was drilled adjacent to P-17 to
an elevation of 5231' (below the water level in P-17 but above
the water bearing zone). P-35 was dry at the time of drilling
and has remained dry, indicating that the water in P-17 is under
approximately 7-feet of head.

Shallow ground water was encountered along the western, northern
and southern portions of the site. 1In the west, ground water is
shallowest beneath a poorly-developed ephemeral stream channel.
The north-south trending channel has little to no vertical relief
and is currently being utilized for dry-land farming in the
vicinity of the site. The ephemeral stream channel is comprised
of reworked surfical materials. Soil borings SB-~1, SB-4, SB-22,
and MW-202 encountered water that ranged from 9.5 to 18 feet in
depth. The ground-water in the area of SB-1, SB-4, and MW-202
was associated with thin (less than 1-foot thick) gravel/sand
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lenses that exist above the claystone bedrock. The water in the
vicinity of SB-22 was associated within a 7-foot silty sand
interval, of which the lower 5-foot portion was saturated. This
silty sand material also existed directly above the claystone
bedrock. The ground water in this area is probably associated
with a shallow alluvial aquifer that lies above the impervious
claystone bedrock (See cross-section D-D', plate 5 and cross-
sections E-E' and F-F', plate 6). This shallow alluvial aquifer
appears to be confined to the western third of the site.

Shallow discontinuous lenses of ground water were encountered in
the north at SB-38, SB-39, SB-40 and SB-44. The depth tc water
varied from approximately 17 to 20 feet in this area. The
ground-water in the area of SB-38, SB-39 and SB-40 was associated
with relatively thin (less than 5-foot thick) silty sand lenses
that overlie the claystone bedrock. The claystone bedrock in
this area is topographically lower than areas to the south (See
cross-section B-B', plate 4). The water in the vicinity of SB-44
is associated with a thin (3-foot thick) silty sand lens, which
is interbedded within the claystone. Ground-water encountered in
MW-103, MW-104 and P-34 ranged from 23 to 34-feet deep and also
originates in lenses within the claystone bedrock.

In the south, a shallow perched lense was encountered at SB-6 and
MW-106 where the ground water was approximately 15 feet below the
ground surface. The water in the area of SB-6 and MW-106 is
associated with a relatively thick (greater than 15-foot thick)
silty sand lense that overlies claystone bedrock. The claystone
bedrock in this area is topographically lower in elevations than
areas to the north (See cross-section C-C', plate 5).

Ground water was encountered in the southeastern portion of the
site in the area of SB-25, SB-30 and SB-46 (adjacent to each
other), and $B-42 ranged from approximately 40 to 50 feet in
depth. P-22, which is at a slightly lower elevation than these
other borings, was dry at a depth of 54-feet. The water in the
area of SB-25 is associated with relatively thin isolated silty
sand lenses that are interbedded within the claystone bedrock.
The water in the vicinity of SB-30 and SB-46, and SB-42 is
characterized as having isolated, relatively thick (greater than
15~-foot thick) saturated silty sand lenses. The thick silty sand
intervals also occur as interbedded lenses within the claystone
bedrock. Cross-sections A-A' and B-B', plate 4 and cross-section
D-D', plate 5 show that the water in this area occurs as
discontinuous lenses.
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Perched lenses of saturated material were encountered
sporadically across the central portion of the site. This
portion of the site also contained 19 borings that were dry at
the time of completion. The borings ranged from 45 to 80 feet in
total depth. The ground water, where encountered, varied from
approximately 35 to 65 feet in depth. Samples collected during
the field drilling program indicate the saturated material
occurred in hydraulically-discontinuous, perched lenses (See
geologic cross-sections, plates 4, 5, and 6).

Twelve monitoring wells and thirty-six piezometers were installed
to assess the existing ground-water conditions within the
saturated materials. The stabilized static water level in each
monitoring well/piezometer has been measured periodically during
the field investigation. Static water levels were also recorded
from the open boreholes. The observed ground-water elevations
for the piezometers are summarized in Table 4-3.
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The ground—water elevations are extremely variable across the
site, ranging from as high as 5313 feet at SB-6 to below 5217
feet at SB-45. The geologic cross-sections (Plates 4, 5 and 6)
show that steep ground-water gradients exist from one soil
boring/piezometer to another, suggesting that the saturated
materials encountered generally occur as hydraulically-
discontinuous perched lenses across the site. Ground-water
elevations were plotted to 1dent1fy ground-water trends at the
site, however, upon geologic review, no continuous ground-water
trends could be ascertained. Therefore, a potentiometric map was
not constructed.

Piezometer P-2 may be completed within the regional Denver
Aquifer. Based on the regional hydrogeologic information
available (Section 4.3.2.3) this is a plausible situation.
Piezometer P-2 was completed to a depth of 99 feet (an elevation
of 5212 feet). Saturated sands were encountered while drilling
at a depth of approximately 89 feet. The water elevation at the
completion of the piezometer was approximately 5242 feet.
Subsequent static water measurements show that the stabilized
water level elevation is approx1mately 5244 feet. This indicates
that P-2 exhibits a potentiometric elevation head of over 20
feet, suggesting the ground water to be under confined
conditions. Piezometer P-5 was installed near P-2 to a depth of
79 feet (elevation of 5232 feet) to verify that the material
above this depth was unsaturated. This piezometer was dry at the
time of completion and during subsequent water level
gneasurements. Based on this information, the ground water in P-2
cannot be attributed to upper leakage within the borehole.
Piezometer P-14, was installed to the east at a depth of 74 feet
(an elevation of 5217 feet) was dry at the time of completion and
during subsequent water level measurements. This piezometer was
completed 5-foot below the elevation depth where P-2 encountered
ground-water (see cross-section E-E', plate 6). Piezometer FP-14
contained no sandstones, so the dlffarence probably results from
the erratic sands that comprise the Denver Aquifer. Soil boring
SB-33, which is located between P-2 and P-14, was drilled to a
depth of 80 feet (elevation of 5217 feet). The borehole was
completed to the same elevation as P-14. However, this boring
was dry at the time of completion but contained measurable
amounts of water a few days later. This suggests that the water
was probably a result of upper leakage within the borehole from
thin, slightly saturated materials, which are not associated with
the water observed at P-2 (see cross-section E-E', plate 6).
Monitor wells MW-301 and MW-302 are also likely completed within
the Denver Aquifer and both appear to contain a significant
guantity of water under confined conditions.
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4.4.4 Ground-Water Chemistry

This section discusses only the initial two monitor wells MW-1
(MW-101) and MW-2 (MW-104) which are included in Appendix G.
Quarterly sampling results of all wells have been submitted since
September 1989.

Field parameters, such as pH, specific conductance, and
temperature were measured at selected soil borings, piezometers
and monitoring wells at the site. The field parameter results
are presented in Table 4-4. Significant findings are summarized
below:

* Ground-water pH ranged from 6.4 to 8.3

* Specific conductance, which is an indicator of ionized
species, ranged from 600 to greater than 10,000
umhos/cm

* Temperature ranged from 13° to 16° celsius

Ground-water samples were obtained from monitoring wells MW-1
(MW-101) and MW-2 (MW-104) and submitted for analytlclal
analysis. The analytical results are summarized in Table 4-5.
The samples were analyzed for indicator parameters, pestlcldes
and PCB's. Drinking water standards are also included in Table
4-5 for reference. Laboratory results are presented in Appendix
F. Significant results are summarized below:

* Total dissolved solids (TDS) exceeded the Secondary
Drinking Water Standards (SDWS) of 500 mg/l1 in both
wells. The standard was exceeded by more than 3 times
at MW-1 and 9 times at MW-2.

* Sulfate was detected in both wells in concentrations
above the SDWS of 250 mg/l. The standard was exceeded
by more than 9 times at MW-1 and 3 times and MW-2.

* Nitrate concentrations exceed the Primary Drinking
Water Standards (PDWS) of 10 mg/l in both wells. The
nitrate concentrations exceeded the standard by more
than 5 times at MW-1 and 3 times at MW-2.

* Chloride concentrations exceed the SDWS of 250 mg/l in
MW-1.
* Pesticides and PCB's were not detected.
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TABLE 4-4

FIELD PARAMETER RESULTS

SPECIFIC TOTAL
CONDUCTANCE DISSOLVED TEMP.
LOCATION pH (umhos /cm) SOLIDS (mg/1) (degree C)
MwW-1 6.6 2,000 1,300
MW-2 6.4 4,400 2,800 13
P-2 600 400
P-6 1,800 1,100
P-10 7.0 >10,000 >6,000 16
P-11 6.7 3,300 2,100 14
P-13 7.2 3,100 2,300 14
P-15 7.1 1,600 1,000
P-16 8.3 800 5,600 16
SB-3 3,000 1,900
SB-11 3,800 2,400
SB-28 7.4 5,000 3,200 15
SB-40 6.8 4,600 2,900 14
MW = MONITORING WELL
P = PIEZOMETER
SB = SOIL BORING
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TABLE 4-5

GROUND-WATER ANALYTICAL RESULTS

Primary Secondary
Drinking Water Drinking Water

Standards Standards MW—-1 MW-2
Parameters (mg/1) (mg/1) (mg/1) (ma/1)
Alkalinity 200.2 173.9
Specific
Conductance 1730 3900
Total Dis-
solved Solids 500 1515 4675
Calcium 83 468
Magnesium 35.7 194
Sodium 274 44.3
Potassium 43.1 22.5
Iron 0.3 <.05 <.05
Chloride 250 336 78
Nitrate 10 55.6 79
Sulfate 250 2463 716
Sodium
Adsorption Ratio 6.34 4.35
TOX 0.157 0.94
TOC 41 37
Pesticides BDL BDL
PCB's BDL BDL

BDI. - Below Detection Limit



Revised June 1991

* Total Organic Carbon (TOC) was detected at 41 mg/l in
MW-1 and 37 mg/l in Mw-2.

* Alkalinity ranged from 174 to 200 mg/l, which is
indicative of hard to very hard water.

Total dissolved solids were estimated on the basis of the
specific conductance measurements. The specific conductance
multiplied by a factor of 0.63 gives the dissolved-solid
concentration.

The analytical results showed different water types to exist at
each of the monitoring wells. MW-1 (MW-101) is classified as a
sodium-calcium-magnesium type water, where MW-2 (MW-104) is
classified as a calcium-magnesium-sodium type water.

The samples from both monitoring wells have several constituents
that exceed the PDWS and SDWS. Therefore, the shallow perched
water that occurs at the site is considered to be of poor quality
and unsuited for domestic use.

Waters can be classified for suitability for irrigation by their
conductivity and the sodium absorption ratio, a parameter that is
calculated based upon the concentrations of sodium, magnesium and
calcium. The ground water had a salinity classification of C3
(high-salinity water) at MW-1 and C4 (very-high-salinity water)
at MW-2. The U.S. Department of Agriculture classification
states that:

1.) "High-salinity water (C3) cannot be used on soils that
have restricted drainage. With adequate drainage,
special management for salinity control may be required
and plants with good salt tolerance should be
selected."”

2.) "Very-high salinity water (C4) is not suitable for
irrigation under ordinary conditions. If used, the
soils must be permeable, drainage must be adequate,
considerable excess irrigation water must be applied,
and very low tolerant crops should be selected".

The waters had sodium classifications of S2 (medium-sodium water)
for MW-1 and MW-2. Water that is classified as S2 is "hazardous
for use on fine-textured soils that have cation-exchange
capacity. This water may be used on coarse-textured or organic
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soils with good permeability". Clearly, the shallow ground water
found in the saturated low-permeability materials is unsuitable
for irrigation purposes.

A final potential use is stock watering. McKee and Wolf (1963)
report that stock can tolerate total dissolved solids
concentrations up to 10,000 mg/l. They also state that the upper
1imit for livestock lies between 1,000 and 2,000 mg/l for sulfate
and 1,000 mg/l for sodium. It appears that the water could be
marginally suitable for livestock watering provided that it could
be extracted in reasonable amounts.

4.4.5 Hydrogeologic Characterization

Aquifer testing was performed at the site to evaluate the
hydraulic properties of the site-specific materials. This was
accomplished by conducting packer tests, and rising head tests.
In addition, selected relatively undisturbed soil cores were
submitted for laboratory testing.

Packer tests were conducted at six soil borings (SB-29, SB-30,
SB-31 SB-34, SB-35 and SB-37). The packer test field data are
presented in Appendix H. The packer test results are summarized
in Table 4-6 and are shown in the geologic cross-section plates.

Two packer tests were conducted in the interbedded, silty sand
material at the site. The gydraulic conductivity for this
material ranged from 1.1x107° cm/s at SB-30 to 1.3x107% cm/s at
SB-29 with an average value of 7.1x10”° cm/s. Four packer tests
were conducted in the claystone bedrock at the site. These tests
were conducted at SB-31, SB-34, SB-35 and SB-37. The hydraulic
conductivity values ranged from 1.3x107° to 1.2x10° cm/s with an
average of 4.9x10°° cm/s.

Rising head tests were conducted in the two monitoring wells (MW-
1 and MW-2) to estimate the saturated hydraulic conductivity of
the interbedded, silty sand materials. The rising head test
field data are presented in Appendix I. Table 4-7 contains the
results of these aquifer tests. The hydraulic conductivity for
the monitoring wells range from 1.5x10% cm/s at MW-1 to 1.8x107*
cm/s at MW-2 with an average of 1.7x107* cm/s.

Constant rate permeability tests were conducted in the laboratory
on selected soil and bedrock samples collected from borings SB-
31, SB-32, SB-34, SB-35, SB-37, and SB-41. These tests were
performed to supplement the packer and rising head test data in a
effort to estimate the wertical hydraulic conductivity of the
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CONDUCTIVITY
SOIL BORING

SB-29
SB-30
SB-31
SB-34
SB-35

SB-37

TABLE 4-6

PACKER TEST RESULTS

TEST INTERVAL

(feet) LITHOLOGY
40-60 SILTY SAND (1)
30-55 SILTY SAND (1)

59.5-75.5 CLAYSTONE

37-75 CLAYSTONE
40.5-55 CLAYSTONE
37-60 CLAYSTONE

(2)
(2)
(2)
(2)

Revised June 1991

HYDRAULIC
cnm/s
1.3x107*
1.1x107°
1.7x10°
1.2x107
1.3x%107

3.5x10°°

(1) The silty sand lenses are interbedded within the claystone

bedrock.

(2) The claystone bedrock material may contain thin silty sand,
sandstone or carbonaceous lenses.



SOIL BORING
NUMBER

SB-43/MW-1

SB-44 /MW-2

TABLE 4-7

Revised June 1991

RISING HEAD TEST RESULTS

TEST
INTERVAL (ft)

20-25

50-55

33

HYDRAULIC

CONDUCTIVITY (cm/s
SILTY SAND 1.5%x107*
SILTY SAND 1.8x107%
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lithologic material at the site. The tests were performed in
accordance with the American Society of Testing and Materials
standards (ASTM D-2434). Table 4-8 contains the results of the
constant rate permeability tests.

The samples obtained for laboratory permeability testing fall
into two categories; composite and undisturbed. The composite
samples were obtained from the auger cuttings, which generally
ranged from 10 to 30 feet in depth. This material generally
consisted of brown, silty clay with a trace of very fine sand.
The permeabilities for this material range from 2.7x10°% to
5.1x10°% cm/s with an average of 3.8x10°% cm/s. The relatively
undisturbed samples were obtained from a specific lithologic
interval using a California Barrel Sampler. The undisturbed
samples submitted for laboratory testing were representative of
the olive, greenish-gray claystone existing 40 to 50 feet below
the ground surface at the site. This sample interval is
significant, since it reflects the material underlying the
disposal cells. The permeabilities for this material range from
3.0x10°8 to 3.1x107 cm/s with an average of 9.3x10°8 cm/s.

The packer and rising-head test results for the interbedded,
silty sand material show similar permeability values, with an
average horizontal permeability of 1.2x10* cm/s. This material
occurs sporadically at the site as discontinuous lenses
interbedded within the claystone bedrock. The horizontal
permeabilities of the claystone, which were performed over test
intervals ranging from 15 to 38 feet average 4.9%10°° cm/s. The
permeabilities of the claystone are approximately two orders of
magnitude lower than that of the silty sand intervals. The
vertical permeabilities for the surficial silty sandy clay
material and for the claystone bedrock average 3.8x10°% and
9.3x10°% cm/s, respectively. These permeabilities are at least
two orders of magnitude lower than the horizontal permeability
values exhibited in the claystones and silty sands material.

The extremely low horizontal and vertical permeabilities of the
natural material along with the extensive thickness of
unsaturated materials, should effectively isolate the material in
the disposal cells from the regional ground-water resources.
Furthermore, the clay liners and sumps installed in each of the
solidified waste disposal cells will provide additional
environmental protection.
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BORING

SB-31
SB-32
SB-34
SB-35
SB-37
SB-37
SB-

SB-
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CONSTANT RATE PERMEABILITY TESTS

SAMPLE
INTERVAL

(feet)

45
15-25
40
50
10-30
50
10-25

40

LITHOLOGY

(1)
(2)
(1)
(1)
(2)
(1)
(2)
(1)

SAMPLE
TYPE

UNDISTURBED
COMPOSITE
UNDISTURBED
UNDISTURBED
COMPOSITE
UNDISTURBED
COMPOSITE

UNDISTURBED

(1) Olive, greenish-gray-gray claystone

PERMEABILITY
(cm/s)

5.1x10°8
2.7x10°8
4.0x10°8
3.1x107
5.1x10°8
3.0x10°8
3.5x10°8

3.3x10°8

(2) Brown, silty clay with trace very fine sand (weathered

claystone)

35
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Evidence of Perched Conditions

The hydrogeologic information from the field investigation
provided conclusive evidence that the ground water encountered at
the site exists under perched conditions. In addition, these
perched saturated lenses occur sporadically and are hydraulically
isolated in the vertical and horizontal directions. The evidence
is as follows:

*

The ground-water analytical results show different
water types to exist at each monitoring well. In
addition, the specific conductance which is an
indicator of ionized species, ranged from 600 to
greater than 10,000 umhos/cm in the
piezometers/boreholes tested.

SB-3, SB-11, SB-31, SB-33 and SB-34 were terminated in
the claystone and were dry at the time of completion.
During the course of the field investigation, these
borings contained measurable amounts of water. This
water is believed to be the result of downward leakage
from discontinuous saturated lenses above the bottom of
the borehole. The geologic cross-sections (Plates 4,
5, and 6) show that the water observed in these borings
exist in thin discontinuous perched lenses across the
site.

p-18, P-21, P-25, P-26, P-28, and MW-105 were dry at
completion but contained measurable amounts of water
during the course of the field investigation. This
water is believed to be a result of thin, low
permeability intervals within the zone of investigation
that took time to produce water.

Perched lenses of water encountered at the site
generally occurred on top of or within the impervious
claystone. The elevations of the saturated materials
varied greatly over relatively short distances across
the site, suggesting that these lenses are
hydraulically separated. A few examples of this
situation include: 1) SB-38 and SB-39 were drilled to
a depth elevation of 5278 and 5279, respectively, and
are located within 100 feet of one another; however,
the static water levels between the two sites varied
over 7-feet. 2) SB-38 and SB-44 have similar water
level elevations of 5291 and 5289 feet, respectively.
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However, SB-28, which was completed between these
borings exhibited a water elevation of 5267 feet, a
difference of more than 20 feet. 3) P-22 and P-23 are
approximately 750-feet apart. P-23 contains water at
an elevation of 5257' but P-22 is dry at an elevation
of 5242-feet, a difference of 15-feet. Furthermore, no
lenses of saturated material were encountered above
this level. This suggests that the saturated lenses
encountered at these borings are hydraulically
separated. This situation exists across the site
wherever saturated lenses of water were encountered.
Further evidence is presented in the geologic cross-
section (Plates 4, 5, and 6) which show that the
saturated lenses are hydraulically separated below the
site. A few selected examples include soil borings SB-
35, SB-45 and SB-34 on cross-section A-A', SB-42, SB-
17, SB-36 and SB-11 on cross-sections B-B', and SB-4,
SB-3, SB-23, SB-32 and SB-42 on cross-section D-D'.

Many of the borings were dry, while other borings
completed within a few hundred feet encountered lenses
of saturated material. This is evident upon review of
the water level data and the geologic cross-sections.

A few selected examples include soil borings SB-36, SB-
11 and SB-40 on Cross-section B-B', SB-32 and SB-42 on
cross-section D-D' and SB-22, SB-26 and SB-20 on cross-
section E-E'.

The CME continuous sampling system was used to drill
SB-36 to a depth of 75 feet. The elevation depth of
this boring was 5229 feet, one of the deeper borings at
the site. Continuous 5-foot soil core samples were
collected and inspected to the total depth of the
borehole. No lenses of saturated material existed (see
cross-section B-B', Plate 4).

SB-2 was a dry hole completed to a depth of 60 feet.
This boring was rebored with a larger diameter auger
approximately two months later to a total depth of 65
feet. This boring was dry at the time of completion
but contained measurable amounts of water a few days
later. However, the materials sampled during drilling
(between 60 and 65 feet in depth) were unsaturated.
Moreover, the source of the water was identified in the
field as being within an isolated perched zone at a
depth of approximately 30 feet (see cross- -gsection F-F',
Plate 6).
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* Saturated condltlons exist in the moderately low
permeability (1x10 to 1x10™* cm/s) silty sand that
occurs as discontinuous lenses either above or within
thick sequences of low permeability (1x10'8 to 1x10°
cm/s) claystone, with unsaturated conditions both above
and below.

In summary, the results of the field program indicate that the
claystone forms a nearly impermeable boundary beneath the entire
site. Sixty-seven of the seventy—51x borings drilled within the
property boundary were terminated in the claystone bedrock. The
only boring not completed in the claystone was a shallow boring
(less than 25 feet in depth). Laboratory analysis and field
inspections show that the claystone is unsaturated. The shallow
ground water encountered during the drilling program is therefore
hydraulically separated from the water table. Moreover, the
shallow ground-water occurs in discontinuous saturated lenses
under perched conditions across the majority of the site or is
isolated within the ephemeral stream alluvium in the western
portion of the site.

4.4.7 Perched Ground-Water Flow Paths and Velocities

The shallow ground water at the site exists as perched zones
isolated by claystone aquitards above the Regional Denver
Aquifer. The water will have a tendency to travel both laterally
down-gradient within the perched zone and vertically toward the
Denver Aquifer. Each component is discussed below.

4.4.7.1 Lateral Migration

The shallow perched water will preferentially migrate laterally
down-gradient along the top of the low-permeability aquitard
towards either a discharge point or towards the edge of the
aquitard. The ground water will cease to move laterally when the
higher permeability materials pinch out against the low
permeability clays. All perched saturated materials pinch out
within the boundaries of the filling area; therefore, lateral
migration outside of the filling area from these materials will
not occur.

The horizontal velocity of the ground water in the perched zones
was estimated at 8.8 feet per year. This estimate is based upon:

* An average ground-water gradient of 0.017.
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* A mean composite saturated horizontal hydraulic
conductivity of 1X10° ‘em/sec.

* An estimated specific yield of 0.2 as derived from
information found in Lohman (1979).

4.4.7.2 Vertical Migration

The ground water will flow vertically through the thick sequence
of unsaturated claystone towards the regional Denver Aquifer,
where it will begin to flow north to northwest. All of the
claystone materials logged were slightly moist to dry and dense
to very dense.

Travel time calculations for water to flow vertically from the
base of the disposal cell's clay liner to the Regional Denver
Aquifer was estimated at 541 years. The calculations for the
estimate are presented in Appendix J. Upon encountering regional
saturation, the ground water would still have to travel a minimum
of 2 miles until it encounterd the nearest well completed in the
Denver Aqulfer. All bedrock wells shown in Table 4-2 are
completed in the Arapahoe Aquifer which underlies the Denver
Aquifer and is separated from it by an extensive thickness of
low-permeability claystone.

Based on the above information and calculations, the potential
impacts associated with vertical ground-water flow through the
unsaturated claystone bedrock material will be negligible.
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5.0 FACILITY CONFIGURATION

The €SI facility is on a 240-acre parcel of which only
approximately 135 acres is presently approved for use in the
Certificate of Designation. The operational area of the CSI
facility is located in the northcentral portion of the site on
approximately 10 acres. This area is shown in Figure 2.3.

Access to the site is from 88th Avenue. The waste disposal cells
are situated in the southern and eastern portion of the site on
less than 115 acres and the asbestos cells will be on 4 acres in
the northeastern corner of the site.

It should be noted that the site includes a portion of a pipeline
owned and operated by the Colorado Interstate Gas Company. CSI
will remain a minimum of 50' from either pipe and will not use
the alignment as roadway in order to protect the easement. In
addition, CSI will not place more than 4 feet of cover over the
easement. The cover will be placed only to match final grades
across the site.

5.1 Non-Hazardous Waste Characterization

CSI is currently capable of handling a wide range of non-
hazardous waste materials typically not accepted at the majority
of solid waste landfills along the Front Range. Non-solid wastes
are to be solidified by CSI prior to being placed into the cell
for final disposal. Solid materials are placed directly into the
disposal cells but are tested first using the EPA Paint Filter
Method to ensure there are no free liquids present. Every waste
stream accepted by CSI must first be scrutinized via CSI's waste
acceptance procedure which entails a detailed analysis performed
either by an independent lab or by CSI. Independent laboratory
analysis may be verified through additional analysis (i.e.
ignitability, corrosivity, and reactivity) performed by CSI. The
results of all analyses, in addition to other information (ie.
knowledge of process, MSDS sheets, etc.), are reviewed by the CSI
chemistry staff to ensure that only non-hazardous wastes are
being accepted and disposed of in the cells. Upon review of all
analyses, CSI may approve or deny acceptance, or request the
generator to perform additional analysis. If the analysis
indicates that the waste is compatible with CSI's waste disposal
process, the waste is accepted and checked upon arrival at the
site to ensure that the profiled material matches the material
arriving at the site. Solidification of non-solid wastes will
not occur at the site until the waste acceptance procedure, as
described above and in Section 5.1.4.2 of this document, is in
place.

J
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The most common wastes disposed of at CSI are soils contaminated
with petroleum products which consist of approximately 37 to 45
percent of the total waste stream. Water that has been
contaminated by non-hazardous sources makes up approximately 30
to 36 percent of the total waste stream. The remaining streams
consist of a variety of wastes. Table 5.1 details the most
common wastes accepted at CSI, and the approximate percentage
each contributes to the total amount of materials accepted. CSI
is capable of disposing of other types of non-hazardous waste not
included in this table, but currently these are the most common.

CcST will consider accepting any waste for disposal that is not a
hazardous waste as defined in the Resource Conservation and
Recovery Act (RCRA). These wastes will, however, only be
accepted after successfully completing CSI's approval and
screening process. CSI will not accept any Small Quantity
cenerator Hazardous Wastes, as defined in RCRA.

cSI may accept sulfide and cyanide bearing wastes as per a letter
received from CDH on May 7, 1986. CDH has set an allowable limit
of 200 mg/kg. This limit is 300 mg/kg lower than the EPA
recommended guideline of 500 mg/kg and €SI will continue to
accept only the lower 1imit unless granted approval by the
appropriate regulatory agencies to increase it to the EPA
guideline. For any volume of wastes accepted from CERCLA, SARA,
RCRA Subtitle "D" clean-up sites, and for volumes of other waste
streams anticipated to exceed 10,000 yards from one site to be
disposed of in 60 days or less, the appropriate regulatory
agencies shall be notified of the type of waste, screening,
handling and acceptance procedures being utilized, the
anticipated date the project might proceed and end, and the
anticipated haul routes.

Types of waste not acceptable at CSI include:

* any and all hazardous waste as outlined in 40 CFR,
Part 261.
* Any waste with greater than 50 parts per million of

Polychlorinated Biphenyls (PCB).
* Any waste that cannot be legally treated by CSI.
* Any waste CSI chooses not to accept.

cSI's laboratory and staff provide professional comprehensive
chemical analysis, field sampling services, and data
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TABLE 5.1
TYPICAL WASTES PROCESSED AT CONSERVATION SERVICES INC.

PERCENTAGE RELATIVE
WASTE DESCRIPTION OF VOLUME VOLUME

* Dry or solidified soil contaminated
by petroleum products (gasoline, diesel,

etc.) 37.0 45.0
* Liguids and solids from wastewater
treatment plants 15.4 19.0

* "Dirty" water (includes ground water,

runoff water, neutralized acids/bases,

sand trap sludges, water-based paints) 9.8 12.0
* "oily" wastes (tank bottoms, oily sludges,

pond sludges, asphalt clean-up, emulsified

asphalt) 5.7 7.0
* Water-oil emulsions (water-soluble

cutting oils, coolants) 4.5 5.0
* FCC catalyst (primarily inert silica) 4.2 5.0
* Debris (concrete, plastic, scrap equipment,

scrap steel, scrap empty containers¥) 2.3 3.0
* Miscellaneous (mining ores, paint-dust

residue, organic solid wastes) 3.2 4.0
Total teeeececessessnnns s eeeens cesecscsnsseese82.,3 **%,.100.0

* If the contaliners were previously used to hold non-hazardous
ligquids, the liquids are removed and solidified prior to
disposing of the containers. If the containers hold non-
hazardous solid materials, the drums may be disposed of in the
cells without removing the materials. CSI accepts containers
that were used to hold hazardous wastes. These containers must
be empty as defined by requirements set forth in 40 CFR, Part
261.7 prior to acceptance by CSI.

** The remaining 17.7 percent of the material disposed at CSI is
from one client. Empirical data was used to compile these
figures and it is expected that the various percentages in the
remaining table will be relative if the one particular client
were not included and each percentage were raised to add a total
of 100 percent. These relative figures are included in the
column on the right.
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interpretation services for the evaluation of a waste material.
CSI is primarily involved with analyzing a waste's
characteristics and constituents to determine whether it can be
accepted for disposal. This is done by evaluating the process
generating the waste, analyzing the waste for hazardous
characteristics or constituents, and comparing both the
analytical results and the process.

Laboratory analysis performed by CSI utilizing EPA approved
methodologies will be done at their present laboratory site
located at 2090 E. 104th Avenue in Denver. All analytical
procedures are performed by qualified CSI personnel and the
results reviewed and approved by CSI's chief chemist.

The site for the CSI laboratory was selected for the purpose of
serving the greatest number of clients in the Denver region.
Samples being tested for landfilling at the CSI facility can be
transported to the laboratory and tested more efficiently at this
location.

5.1.1 Laboratory Quality Assurance/Quality Control Plan
5.1.1.1 Objective

It is CSI's policy that an active quality assurance/quality
control (QA/QC) program is maintained to provide analytical data
of known and supportable gquality to ensure and maintain their
high professional standards.

Within CSI's laboratory structure, QA/QC activities are practiced
and enforced by analysts, the Laboratory Manager, and the Chief
Chemist. QC activities are the checks performed on a routine
basis to assure and document the quality of data generated. QA
is the responsibility of the CSI management. They perform
periodic audits and performance checks to ensure that the QC
activities are being practiced.

5.1.1.2 Sample Handling

All of the samples received by CSI's laboratory must be
accompanied by the appropriate paperwork before they will be
analyzed. It is the responsibility of the waste generator to
provide CSI with the proper paperwork to go with the sample. It
is the responsibility of the sample custodian to ensure that the
proper paperwork accompanies the sample prior to accepting
custody of the sample. The following paperwork must accompany
each sample:
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* Chain of Custody Form (COC): The COC provides CSI with
the necessary information pertaining to the methodology
of sampling activity, analysis to be performed, and
serves as a certification to ensure that the sample is
representative of the waste generated. The COC must be
signed by the generator in the presence of the sample
collector who must also sign the form. A typical copy
of the CoC form is found in Appendix K.

An Industrial Waste Characterization Data form must be
received prior to the waste being accepted for
disposal. This form is discussed further in Section
5.1.4.1, Waste Characterization, and a copy of the form
is included in Appendix K.

Samples are typically collected by CSI field or laboratory
personnel instructed in the proper procedures and COC
documentation requirements necessary when obtaining a
representative sample. Each sample is submitted with the
generator's name and the name of the waste material on the sample
container. The laboratory personnel issues a unique 5-digit
Laboratory Control Number (LCN) to the waste sample received.
Once a LCN is assigned to a sample, it is placed on the sample
container and entered into the Sample Log Book. The LCN is used
to track the waste from the time it is submitted to CSI to the
time it is either deemed unacceptable or the waste is received
solidified (as necessary) and disposed of. The sample is kept in
locked storage at a constant temperature until analysis is
completed.

Samples collected by CSI personnel will be placed in containers
compatible with the contents. Typical waste samples are
collected in clean polyethylene containers with polyethylene
caps, although many organic or petroleum-based samples are
collected in glass containers. Samples requiring further
analysis will be sent to independent labs following the proper
chain-of-custody procedures and using the correct containers.
Preservatives are to be used only when required by the analysis.

The progress of the sample analysis is documented during the
analysis by the employee performing the test. The analysis is
documented on a Laboratory Worksheet and tracked throughout the
process via the LCN. A sample of the Laboratory Worksheet is
included in Appendix K. The entire sample analysis noted on the
Laboratory Worksheet is routinely completed in the same day. The
analyst signs and dates the Laboratory Worksheet upon completion.
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5.1.1.3 Analytical Methodology

The CSI laboratory utilizes EPA-approved test methods as outlined
in the U.S. Government publication SW-846 "Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods" (SW-846).
Copies of SW-846 are available to the CSI chemists in the
laboratory.

In addition to SW-846, CSI also uses other accepted standard
methodologies to screen for suspected contaminants. Prior to
employing these screening methods, the method must be proven and
documented in scientific publications, must be within the
laboratory's capabilities as defined by the manufacturer, and
meet with the approval of the Chief Chemist. CSI routinely uses
the HACH colormetric methods for metals in water, and the toxic
gas analyzer as qualitative screening methods. However, these
methods may not accurately guantify the parameters. If the
results of the screening methods indicate the presence of
potential hazardous wastes, the sample is sent to an outside
laboratory equipped to qualify and quantify the suspected wastes
utilizing EPA-approved analytical methodologies. The outside
laboratories utilized by CSI must first be audited by CSI's Chief
Chemist to:

* ensure they have an active QA/QC plan in place

* ensure the laboratories are strictly adhering to EPA-
approved analytical methods

* ensure they meet Good Laboratory Practice (GLP)
standards as dictated by the nature of their business

A1l of the outside laboratories are subject to audits as deemed
appropriate by the Chief Chemist.

5.1.1.4 Instrument Maintenance

Calibration procedures establish the relationship between a
calibration standard of known concentration and the measurement
of that standard concentration by an instrument or analytical
procedure. CSI's calibrations are performed when an analytical
method is initially set up, when an instrument is subject to
major maintenance, and routinely throughout a batch of multiple
analyses (usually 10%).
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Preventive maintenance is performed on all of CSI's laboratory
equipment to minimize any instrument failures and to ensure that
the equipment is working correctly and to capacity. Normally,
the preventive maintenance is performed every 90 days or as
suggested by the manufacturer. In most cases, backup equipment is
kept in stock sc the laboratory can function without significant
downtime because of eguipment failure. If the equipment is
expected to be out of service for any significant time, an
outside lab will be contracted to complete the analyses required.
As part of the recordkeeping and documentation, CSI will maintain
a log book to record eguipment calibration and maintenance
procedures.

5.1.1.5 Corrective Action

one of the functions of an active QA/QC program is to identify
problems in a timely manner and prescribe corrective actions.

Problems and corrective actions are discussed at the regularly
scheduled quality control meetings held by the Chief Chemist.
Some of the more common corrective actions taken at the CSI
laboratory are:

updates in analytical procedures
equipment repair

response to out of contrel results
recurring sampling problems

* % % *

5.1.1.6 Recordkeeping

CSI maintains the highest degree of recordkeeping possible for
tracking samples and waste received. All the samples submitted
are accompanied by a sample chain of custody (COC) form and a
waste characterization data sheet (WCD). All of the information
on these forms are entered into a computer with the related
laboratory results. All the wastes received at CSI are
accompanied by a four-part manifest. The generator receives two
copies of the manifest, the transporter receives one copy, and
CSI's laboratory receives one copy. The laboratory copies of the
manifests, along with the analysis performed on the waste
received, are entered into a computer. The computer software
that contains the sample, laboratory and manifest information is
backed up frequently. Backup discs with the computer information
are stored at CSI and in an alternate, secure place away from
CSI's facilities.
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5.1.2 Equipment and Capabilities

The CSI laboratory is equipped with a variety of analytical
instrumentation to perform a wide range of tests. Appendix K
contains a list of the equipment currently utilized by CSI
personnel involved in the waste characterization process. The
csI employees responsible for performing the analyses are trained
in the proper use of the instrumentation by the Chief Chemist.
CSI has the capabilities to perform all the necessary tests to
ensure that only non-hazardous wastes are being accepted for
disposal.

These tests include, but are not limited to the following:

Ignitability
Corrosivity
Reactivity
Radioactivity

* * % %

CSI has the capabilities to perform various other tests to
determine the physical properties of the wastes and the ratio of
solidification agent to waste necessary to effectively harden the
mixed substance.

5.1.3 Personnel and Qualifications

CSI only utilizes properly trained personnel to perform the
analysis necessary to determine if a waste is acceptable at the
CcSI facility. The job descriptions of the key people currently
responsible for the analyses are included in Appendix L.

5.1.4 Waste Analysis Plan

The chemical sampling and analyses used to screen the incoming
samples and fingerprint the incoming loads of waste coupled with
the paperwork submitted by the generator will effectively screen
all the waste streams and ensure that only non-hazardous wastes
are accepted for disposal. The foregoing Sections (5.1 through
5.1.3) are the waste analysis plan and is designed to meet this
requirement.
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5.1.4.1 Waste Characterization

Prior to analysis and acceptance of the waste, the generator must
submit and sign all the necessary paperwork so CSI can
characterize the waste stream. The WCD is the generator's
certification that the information provided to CSI is complete
and accurate. The WCD is based on the generator's knowledge of
the waste-producing process and on chemical analyses performed on
the waste. The generator will be required to document the
chemical composition of each waste stream on the WCD, included in
Appendix K. Each major constituent will be identified along with
its concentration. If the concentration will vary from shipment
to shipment, the potential range will be indicated on the WCD.
All minor constituents, which fall under the listing of
controlled contaminants and/or are toxic, must be identified and
their concentration indicated. In general, trade names will not
be acceptable. All the constituents will have to be described by
International Union of Pure and Applied Chemistry (IUPAC)
nomenclature or listed in an approved chemical handbook, such as
the CRC Handbook of Chemistry and Physics. If the waste analysis
constitutes revealing a trade secret, then the generator will be
required to submit safety data sheets and a description of the
chemical characteristics of each material. A questionnaire is
included as part of the WCD as a more thorough check for
hazardous wastes determinations. The following questions are
included:

* Is the waste stream from a non-specific source listed
in 40 CFR Part 261.31 (F-codes)?

* Is the waste stream from a specific source listed in 40
CFR part 261.32 (K-codes)?

* Is the waste from a discarded, commercial chemical
product, off-specification species, container residue
and/or spill residue listed in 40 CFR, Part 261.33
(P-codes and U-codes)?

* Does the waste have any hazardous characteristics
listed in 40 CFR, Part 261.2, Subpart C (D-codes)?

* Is the waste specifically excluded from hazardous waste
regulations in 40 CFR, Part 261.4? If so, in what
portion of 40 CFR, Part 261.4 is the exclusion
mentioned?
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The answer to any of the above questions must indicate that the
waste disposed of at CSI is not a hazardous waste. Wastes that
are excluded from hazardous waste regulations will be accepted
only when the generator provides information showing the waste
does not have hazardous characteristics or when it is proven that
CSI's solidification process will prevent the excluded waste from
having hazardous characteristics after the process is completed.

The waste stream approval process and bench scale testing provide
data that allows CSI to determine compatibilities of various
waste streams with another waste. The majority of the waste
streams accepted at CSI have been found to be compatible.

CSI will help provide their clients with information to assist
them in effectively completing the forms but does not make waste
determination for them. The generator uses the information
provided by CSI as well as any additional information available
to make these waste determinations and complete the WCD.

5.1.4.2 Waste Acceptance Procedure

CSTI has incorporated stringent guidelines to ensure that all
wastes accepted at the facility are non-hazardous. Each waste
stream that is submitted to CSI for consideration must pass
through the waste acceptance procedure as follows:

1. WCD Review

Once the generator has submitted all of the appropriate paperwork
and a representative sample, the WCD is reviewed by the
Laboratory Manager or a CSI chemist. The CSI chemist will
scrutinize the WCD to ensure that all of the pertinent
information required by CSI is present, and that the generator
has signed the WCD. If all of the information has been provided,
the CSI chemist will review the chemical composition and
characteristics of the waste stream to ensure tha*% the material
is a non-hazardous waste and that it is within CSI's capabilities
to dispose of the waste. Based on the results of the review, a
detailed analysis plan will be developed. The analysis plan will
normally be completed by CSI, but may require the services of an
outside lab on occasion.

If, based on the information provided by the generator, the waste
is determined to be unacceptable for disposal at the CSI
facility, a notice of rejection will either be verbal or will be
delivered to the generator. CSI will document waste streams that
have been rejected.
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Analyses

once the waste stream has been found acceptable in the review
process, an analytical program will be instituted to ensure that
the information provided on the WCD is accurate. If the profile
sheet indicates the presence of a substance which may not be
acceptable at the CSI facility and CSI is not equipped to
guantify the substance, an outside lab will be used to determine
the exact concentration of the material.

CSI will review the following analyses on all samples submitted
for waste acceptance and disposal:

*

Corrosivity -~ pH - A pH meter is used to measure the pH
of ligquids and one percent solutions of solids to
determine whether the sample is basic or acidic.

Ignitability - flash point - The Pensky-Martens closed
cup flash point tester and stirrer is used to determine
the flash point of liquids. Solids are also tested
with the Pensky-Martens closed cup flash tester to
evaluate the ability of the solid to sustain
combustion, but solids do not have "flash points" per
se.

Reactivity - sulfides and cyanides - The Matheson/Kitagawa
toxic gas analyzer is used to measure the concentrations of
various gases, such as ammonia, hydrogen sulfide, and
cyanide. Further tests are performed using ASTM standard
methods to more completely quantify the concentration of
these materials in the waste, or the sample is sent to an
outside laboratory for testing.

Total Metals - Ba, As, Cr, Pb, Cd, Hg, Se, Ag - The
HACH spectrophotometer and HACH digesdahl are utilized
for the detection of trace metals. Only total metals
are run. When a problem metal is detected in
sufficient gquantity, the sample is sent to an outside
laboratory for the Toxicity Characteristic Leaching
Procedure (TCLP) metals test.

Bielstiens - halogenation - The "Bielstiens" analysis
is a spot test for chlorides. If the chlorides are
from chlorine, the chlorine is measured on the HACH
spectrophotometer. If chlorides could be from the
presence of halogenated organics, the sample is sent to
an outside laboratory for testing.
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The tests for total metals, halogenation and organics are
qualitative tests. If the analysis indicates a potential for the
waste to be hazardous, as defined in Section 5.1 above, the
sample will be sent to an outside laboratory for additional
testing. On organic samples where halogenated organic
constituents are suspected, the samples will be tested for TOX
and/or Volatile Organic Hydrocarbons (Method 8260 or its
successor) to determine that it is not a hazardous waste.

Each sample will have a detailed description of its physical
characteristics completed including:

Solubility
Percent moisture
Suspended solids
Odor

Color

Viscosity
Density

* % ok % * % *

If any of the results from these tests demonstrate a significant
deviation from the information provided on the WCD, the waste
will regquire further analysis as recommended by CSI.

Prior to unloading the material, the following procedures will be
followed:

* The transport manifest is checked. CSI does not accept
any shipments of waste without a manifest properly
completed and signed by the generator of the waste or an
authorized representative. The incoming material must
meet the descriptions on the manifest. The manifests
are retained in CSI's records with the analytical
results from the waste screening process and the waste
profile data sheets.

* CSI checks to ensure the waste has a Waste Characterization
Data Sheet and is assigned a Waste Code Number (WCN).

* Waste streams are sampled as outlined in Section 5.1.4.3
by, or supervised by, on-site laboratory personnel.

* The waste is screened for compliance with appropriate
CSI guidelines and to ensure the waste arriving at the
site for disposal is the same as that which was analyzed
at the laboratory and listed on the manifest and WCN.
(Section 5.1.4.2 and 5.1.4.3)
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* The truck is directed to the proper unloading areas.

Unloading is directed according to the type of shipment container
and the treatment process recommended by the CSI chemist.

Drummed materials will be unloaded at the mixing basin or drum
storage area and marked with a WCN and a shipping date. The
drums will also be labeled as non-hazardous waste. The drums are
then segregated in the storage area according to the client and
source of the material. Drums without adequate lids will not be
accepted prior to shipment to CSI. All drums on-site are
required to be covered or have the bungs closed. If bungs are
missing, the drum will be covered with a plastic 1lid. All
barrels or drums containing liquid waste that is to be solidified
will be processed within 15 working days of receiving the waste.
Typically, drums are recycled to a steel scrap yard after they
have been emptied. Drums that are placed in the disposal cell
will be crushed prior to disposal.

Materials transported in tanker trucks or vacuum trucks will be.
unloaded to the tank farm for future disposal or they are emptied
directly into the mixing basin for solidification and disposal.

Mixing of the materials will be completed in concrete mixing
basins designed expressly for this purpose (Section 5.2.2.2).
The solidifying agent, usually cement kiln dust, is stored on-
site in a metal building open on one side. The CSI tests run on
samples of incoming materials to determine the ratio of
solidification agent to liquid required to properly solidify the
mixture when placed in the disposal cell. This ratio will be
used when bulk-mixing of the material is completed in the basin.
Additionally, CSI will perform a Paint Filter Test on each mixed
load prior to removal from the basin to determine whether free
ligquids are present. Each load is required to pass this test.

The solidification agent will be added to the liquid in the
mixing basin and mixed by a track-mounted backhoe until only a
cement-like mixture remains. The backhoe will place the mixed
material in a dump truck that will transport the material to the
cell. The placement and compaction of the material in the cells
is discussed in Sections 5.2.3.5 and 5.2.3.6.

Each sample submitted to the CSI laboratory is tested to
determine its optimum mixing ratio with the solidification agent.
This test is simply called a solidification test and is
documented in the Laboratory Worksheet. The solidification test
is also used to estimate the amount of reagent needed to solidify
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the waste and any volume increase expected once the waste is
solidified. This ratio is then used in the bulk mixing
operations to ensure a liquid-to-solidification agent mixture
that will result in an optimum pozzolanic process in the disposal
cell.

If the waste stream submitted passes the WCD reviewing process
and the test results confirm the information provided by the
generator, the waste stream is accepted and assigned a WCN. The
WCN differs from the LCN as the LCN is a 5-digit number assigned
to each incoming sample, while the WCN is a number assigned to
accepted waste streams. (Example: LCN - 01501, WCN - CO-02-
072187-01501.)

5.1.4.3 Waste Screening

Each approved waste stream arriving at the CSI facility is
screened by a properly trained chemist or lab technician to
ensure that the material profiled and accepted matches the
material arriving at the facility for disposal.

When a waste arrives, the transporter must submit the appropriate
paperwork (manifest, WCN) which is then reviewed by CSI to ensure
that all the necessary information is present and that the
generator has signed the manifest.

Sampling of the waste stream is performed by, or supervised by,
CSI personnel who have been trained in the appropriate sampling
protocols. One representative sample will be taken from bulk
solids, bulk liquids, and drummed wastes.

Each sample will be submitted to the laboratory for a screening
test, prior to unloading. The tests that will be run on each
sample are as follows:

Corrosivity
Ignitability
Reactivity
Radiocactivity

* % % *

In addition to the above tests, the physical characteristics of
the sample will be compared to those of the sample submitted for
approval.

On projects where several shipments from the same source are
being delivered in the same day, at least 10 percent of the loads
will be screened.
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If any of these tests deviate significantly from the original
results, the generator will be notified and the load will be
rejected. If the load is rejected, the waste stream approval
will be cancelled until the deviation can be explained by the
generator or additional analytical work is completed.

CSI is performing a High Organic Content Waste (HOCW) study as a
condition of the CD (see Section 7.3) to determine the
effectiveness of the solidification process on HOCW. The HOCW
study entails chemical analysis of the HOCW. Results of this
study will be evaluated to verify that the screening tests are
adequately characterizing the waste.

I1f, through analysis of a high organic content waste stream
performed by CSI, it is determined by the appropriate regulatory
agencies that the screening tests are inadequate for detecting
waste that is hazardous due to its organic content, the waste
analysis plan will be ammended and approved by the appropriate
regulatory agencies to ensure that no hazardous waste is
accepted.

CSI clients often dispose of the same waste stream at the
facility continuously. For wastes that are received on a
continual basis, the generator will be required to sign a notice
verifying that the waste stream has not changed. The notice will
include the following questions:

* Has the waste stream changed? If so, explain the
changes.

* Is there any new analytical information regarding the
waste stream that has been completed during the past
year?
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5.2 Non-Hazardous Liquids Solidification and Disposal

Wastes that meet the requirements for disposal at the CSI
facility and have proven amenable to CSI's treatment processes
are accepted for treatment and solidification. The CSI chemist
will assign the waste a WCN and recommend procedures for
handling, treatment, and disposal of that particular waste
stream. No waste will be accepted without a WCN.

5.2.1 Process Description and System Capacity

A WCN will be assigned only after sampling and analysis of each
waste by CSI chemists. More detailed information regarding the
waste analysis plan is contained in Section 5.1 of this report.
Following assignation of a WCN and acceptance, transport of the
waste to the facility will be scheduled. Either CSI or another
gqualified transporter will deliver the waste to CSI for
solidification and disposal.

Solidification has been used at various other facilities to
stabilize liquid materials. The mixing of cement kiln dust with
the liquid waste creates a pozzolanlc process that is tested in
the laboratory prior to mixing the bulk material. The pozzolanic
process consumes free liquids therefore prohlbltlng the creation
of leachates when the material is placed in the cells. The bench
test, previously completed during the waste characterization
phase, determines an adequate liquid to kiln dust ratio to use
when mixing. 1In addition, CSI will perform a Paint Filter Test
(EPA Method 9095) upon completlon of mixing to determine whether
free liquids are present in the material prior to removing it
from the basin. If the material fails the test, CSI will add
additional solidification agent until the material passes. The
waste can then be placed in the disposal cells.

It should be noted that CSI intends to use cement kiln dust as
its solidification agent. Table 5.2 is an actual analysis of
kiln dust used at the facility and is typical of other kiln dusts
that will be used. With future changes in technology and
enhancements of techniques used at CSI, it is possible that new
agents may be used if they prove fea51ble. CSI will notify the
appropriate agencies on the proposed change and any variations
from the use of kiln dust will require approval by the
appropriate agencies prior to its use.

The facility will be able to process a maximum of approximately
23,000 gallons of liquid in each half of the mixing basin at one
time for a total of 46,000 gallons. The process requires
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TABLE 5.2

CONSERVATION SERVICES, INC.

CONSTRUCTION TECHNOLOGY LABORATORIES, INC. SKOKIE, ILLINOIS

Sample No.: 83

Report of Chemical Analysls

'Samp1e Type: Kiln Du;;i

pH of TCLP Extract:12-13

Analvte
Antimony (Sb)
irsenic (As)
2irium (Ba)
Zeryilium (Be)
~aémium (Cd)
hromium (Cr)
ead (Pb). |
ercury (Hg)
{lver (Ag)
Rallium (T1)

~EPA max, TCLP ICLP Results (mo/L) Total Resylts (mqg/ka)
concentration Solid
na/\ Leachate  HDL ML Sample  MDL Mol
(none) 1,17 0.10 0.15 151 15 25
5.0 <0.16 0.10  0.16 10.9 5 8.4
100.0 1.21 0.1 0.2 323 10 20
(none) 0.013 0.002 0.003 3.58 0.7 1
1.0 0.051 0.0091 0.015 44.0 0.6 0.9
5.0 0.082 0.008 0.01 35.6 1.3 2.2
5.0 0.624 0.091 0.15 146 3 s
0.2 0.000756  0.0003  0.0005 <0.006  0.005  0.01
5.0 0.062 0.005 0,009 9.55 0.40 0.67
(none) 0.70 0.07 0.1 86.1 4.7 7.8

. Te

— 2> A& e

is performed in accoerdance with EPA TCLP protocois.
procedure 3050 used for total metals digestion, except Sh (3005) and Hg (7471).

(minimum detectien 1imit) calculated from this analytical batch according to
procedure,

MDL = three sigma divided by slope of calibration curve.

- Hue (minimum quantification Timit) caleulated from this analytical batch according to
EPA procedure, MQL = five sigma divided by slope of calibratien curve.

The number of significant figures in each result varies depending on the absolute

absorbance read from the spectrometer,

Les Anpeles Comp e ™o e s
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approximately 110 gallons of liquid waste solidified with kiln
dust to yield one cubic yard of material for disposal in the
cells; therefore, approximately 209 cubic yards of solidified
material can be mixed in each half of the mixing basin. During
current peak operations, 3 loads (per half of the mixing basin)
can be mixed per day, totaling 627 cy of solidified material per
day. Initially, CSI will construct only the first mixing basin.
The second basin will be constructed as the market warrants,
allowing them to process 1254 cy of solidified material per day
during peak operations.

5.2.2 Solidification Area

The CSI solidification area is located in the northcentral
portion of the site and includes the mixing basins and auxiliary
structures. The auxiliary structures and layout are shown in
Figure 2.3 and include the laboratory, kiln dust storage, tank
farm, water process area, drum storage area, equipment storage,
and truck wash bay located in the two-story operations building.

5.2.2.1 Location and Surface Water Control

The solidification area is arranged to minimize the effects of
the wind and surface-water runon. Surface-water runon to this
area will be controlled through the use of berms that will route
water away from the area. Precipitation falling directly on the
area will be routed off-site or will be collected and disposed of
or used for dust control. Water in the mixing basin that is a
direct result of precipitation will be minimal because of the
raised walls of the basin. Precipitation on the mixing basin and
primary drum storage apron will drain through seep holes located
on the sidewalls of the mixing basin directly into the basin for
solidification. The water that falls in the basins will be
solidified and placed in the disposal cell with the other wastes.
The drum storage pad and tank farm area will be bermed to route
surface water runoff around these areas. Any direct
precipitation onto the drum storage pad or into the tank farm
diked area will be allowed to evaporate or will be collected and
solidified. More detailed diversion information for the entire
site is included in Section 5.4.

5.2.2.2 Mixing Basin Design

The mixing basins at the CSI facility will be used to mix the
non-hazardous liquids with the solidification agent. Also, the
mixing basin may incorporate the drum storage area as shown on
Figure 5.l1a. Initially, one mixing basin will be constructed
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although a second basin may be constructed at a later date to
allow increased mixing capacity, if the market warrants. The
location of the mixing basins are shown in the facility
configuration in Figure 2.3. Each basin is capable of mixing two
23,000 gallon batches of material. The original basin
specifications are included in Plates 9 and 10. These
specifications may be utilized for the second basin (Basin B), or
if a different design is utilized, the specifications will be
designated as Plates 12 and 13. The exterior dimensions of the
basin will be approximately 100 feet by 20 feet, with a depth of
8.5 feet from the top of the basin walls to the basin bottom.
The basin walls will be 6 inches above grade and 8 feet below
grade. The excavated substrate beneath the basin bottom will be
sloped from the longitudinal center to each end to ensure
positive drainage to the leachate detection underdrain while the
actual concrete basin bottom will be constructed at a level
grade. The basin will be divided in the center by a concrete
wall to allow CSI to more efficiently mix wastes. A 20-foot
surface slab apron will surround the basin. All slabs and walls
of the basins will be constructed of steel reinforced, 9-inch
thick concrete. The concrete apron surrounding the basin will
slope to the basins as described in Section 5.2.2.1. Curbs will
be constructed around the mixing basin aprons to ensure drainage
into the basin. All runoff collected in the basin will be
solidified with other materials.

The entire mixing basin excavation will have the substrate
prepared to ensure the synthetic liner will not be punctured.
The base layer of material will consist of compacted
solidification agent, if necessary. Otherwise, the excavated
ground will act as the substrate. Above it, a synthetic High
Density Polyethylene (HDPE) liner with a minimum thickness of 30
mils will be keyed into the ground surface beneath the concrete
apron as shown in Plates 9 and 10. The synthetic liner will then
be overlain with a minimum 6-inch, clean-sand drainage blanket.
The entire underdrain system will be sloped to the underdrain
wells located at each end of the basin, at minimum 1 percent
grades to allow drainage and detection of potential leaks in the
concrete basin.

Underdrain leachate detection wells will be located at the
eastern and western ends of the basin. The underdrain leachate
detection wells will consist of 6-inch, schedule 40, PVC pipe
with the bottom 2.5 feet slotted, and will be protected with a
steel cover and steel cap to be selected by the contractor and
approved by a Registered Professional Engineer in the State of
Colorado. The underdrain leachate detection wells are used as a
leak detection and collection system for the basin.
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5.2.2.3 Mixing Basin Construction

One of the two mixing basins (Basin A) has been constructed as
per the specifications and drawing details in Plates 9 and 10.
The construction of the basin has been documented in the Mixing
Basin Construction Report. A second mixing basin (Basin B) will
be constructed of an equal or better design than the existing
mixing basin and may 1ncorporate sloping walls and steel lining.
If a different design is utilized, it will be designated as
Plates 12 and 13. The base dimensions for the second basin will
be approximately the same as the existing basin. The underdrain
system will be separate from the underdrain system in the
existing basin. Excavation for the existing mixing basin was to
an approximate depth of 10 feet in order to place the underdrain
system. The base dimension of the excavation is approximately
102 feet by 22 feet with a minimum 1 percent slope to the east
and west from the center. At the edges of the excavation the
slopes are 1 to 1, up to 6 inches below the ground surface to key
the HDPE liner and minimize the potential for leaks. Areas at
each end of the excavation are cut out to install the surface
drainage sumps. The drainage sumps are also underlain by the
HDPE liner.

Following excavation for the basin, the underdrain system was
installed. The first layer of the underdrain system will be
compacted kiln dust, if necessary. Compaction was completed by
passing a smooth- drum roller a minimum of three times over the
kiln dust. A HDPE liner, with a thickness of 30 mils, was then
placed atop the prepared substrate sloping to the east and west
at a minimum 1 percent grade and on the 1 to 1 slope to within 6
inches of the surface.

The base of the excavation was backfilled using clean sand as a
drain material. The sand will form a base for the concrete basin
bottom and was placed at a level grade. The sand material should
have a maximum size of No. 4 sieve and a minimum size of No. 6
sieve and was placed at a minimum thickness of 6 inches to
provide an adequate base for the concrete slab. No heavy
equipment was allowed to operate on the liner or the sand above
the liner, except for compaction purposes.

The mixing basin base slab was formed atop the sand layer using
the specifications stated in Plates 9 and 10. All formwork
conforms to these spec1f1cat10ns and no stakes were driven into
the sand to hold the forms in order to prevent potential
penetration of the liner. The base slab was constructed to
include a 2-inch deep by 4-inch wide key around the outside edge.
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A PVC waterstop was placed continuously around the slab and the
vertical walls were centered on a key. Also formed into the base
slab was reinforcing steel to strengthen the vertical basin walls
as shown in Plates 9 and 10. Immediately prior to pouring the
concrete for the base, the sand layer was saturated with water to
allow the concrete to cure at a slower rate.

After pouring the concrete, a white pigmented liquid curing
compound was applied to the base slab within 30 minutes of
finishing. A second coat was applied within 30 minutes of the
first coat at a 90 degree angle to the first coat. The base slab
was covered with 6 mil polyethylene film for a minimum of 48
hours after pouring to protect the "green" concrete from
potential adverse weather conditions and allow it to cure at a
slower rate. Construction joints in the slab were placed as soon
as possible without causing the concrete to ravel. The joints
were cleaned and filled with joint compound.

The basin walls were formed and cast in one pour to reduce the
potential for cracking. Reinforcing bar (as per the specifications
on Plates 9 and 10) was used to strengthen the walls. The walls
were centered on the key constructed around the perimeter of the
base slab. The concrete was placed in lifts not to exceed 15
inches and each 1ift was vibrated mechanically. Upon completion

of pouring, the walls were covered with burlap and kept wet for a
length of time adequate to ensure proper curing of the concrete.

Control tests for the base slab and the vertical walls were made
by an independent concrete testing firm. The control tests for
the floor slab consisted of 6 standard 6-inch test cylinders cast
and cured in accordance with all standard testing procedures.

The control tests for the walls include the same tests for the
slab with the addition of 6 standard field cylinders that are
field cured.

The area around the outside of the vertical walls and inside the
liners was filled with a clean sand compacted in intervals not to
exceed 8 inches. The sand was compacted to 95 percent of the
maximum dry density as per ASTM D698 (Standard Proctor).

The aprons skirting the mixing basins were 8 inches in thickness
and reinforced with steel. The apron slabs were be built atop a
base of clean sand with a minimum thickness of 6 inches that is
saturated immediately prior to placement of the concrete. Also
prior to placement of the concrete, the surface drainage sump and
the underdrain leachate detection wells were installed. Details
of the surface drainage sump were provided by the contractor and
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approved by the engineer. The underdrzin wells consist of 6-inch
PVC, schedule 40, pipe with 2.5 feet of slotted pipe at the
bottom, extending to the synthetic liner. Both wells reach
ground surface. The surface drainage sumps will be protected
with heavy duty manhole gratings and the underdrain sump
protected using a steel grate at the surface of the concrete.

The concrete surface around the underdrain wells will be
gradually sloped up to minimize the addition of surface water to
the underdrain well. All slabs are formed to slope to weep holes
in the walls of the basin to allow liquid to drain directly into
the basin.

The finishing and curing of the aprons conform to the
specifications set on Plate 9.

5.2.2.4 Auxiliary Structures

The auxiliary structures and designated areas in the facility
operations area include the laboratory, administrative office,
disposal office and maintenance shop, mixing basins, the sampling
station, solidification agent storage building, truck wash bay,
drum storage area, and tank farm. Additionally, there is an area
set aside for equipment parking and employee parking. These
structures and areas are shown in Figure 2.3.

Initially, the site was open only for cell disposal of solidified
special wastes and asbestos wastes. The construction of the
facility buildings and mixing basins and auxiliary structures
followed at a later date. Permanent water and sewer facilities
were placed at the site during construction of the buildings and
operations area. Sewer facilities were constructed as an
individual system with a septic tank and a leach field. Design
of this water and sanitary system was approved by the proper
state and county agencies and all necessary permits were obtained
prior to their construction. All initial temporary buildings and
sanitary facilities were taken out of commission as permanent
structures were completed and will be removed from the site
within 2 years of facility start-up. Excess drum storage is
located east of the mixing basin area (Figure 5.1) and may be
enclosed inside a building in the future. A diesel fuel tank
inside a concrete vault is located south of the excess drum
storage area.

The administrative office, disposal office and maintenance shop
and wash bay are located in two buildings. The administrative
offices houses CSI employees involved in overseeing the day-to-
day affairs of the company including the invoicing, marketing,
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and overall project management work. The disposal office is used
to track incoming shipments of waste, schedule sclidification of
the waste and keep records of the various customers, types of
materials received, and amounts of materials solidified and
disposed of. Screening of the incoming waste shipments is also
performed in the disposal office. The maintenance shop and wash
bay are part of the administrative office and is located north of
the kiln dust storage building. The maintenance shop will house
equipment and site-maintenance tools.

The sampling station is to be located inside the fenced facility
and south of the offices to allow a convenient stopping point.
The station is used to sample incoming waste streams previously
analyzed and accepted by the CSI facility. Currently, the
samples are collected on the mixing basin apron. The samples
collected are screened to match the originally submitted sample.
The sampling procedures and screening procedures are discussed in
detail in Section 5.1.4.3.

The solidification agent storage area is an open-sided building
located approximately 100 feet west of the mixing basins. The
building will protect the solidification agent (kiln dust or
future approved agent) from precipitation and wind. The building
will be approximately 101 feet by 41 feet and is 24 feet in
height. It is open at the front to allow unimpeded access with
heavy equipment, and is sided on the remaining three sides. The
storage building is sized large enough to hold approximately 300
tons of the agent. The solidification agent is restocked in the
building on an as-needed basis.

The truck wash will be located in the northwest portion of the
operational area in the administrative building. It concists of
a concrete pad with a floor drain and underground holding tank to
collect the wash water. All wash water collected will be placed
in the mixing basin and solidified for disposal in the cells.

The primary concrete drum storage area is not yet constructed.
It will be adjacent to the mixing basin on the west side. It
will be designed to contain any releases or precipitation and to
drain directly onto the mixing basin pad and into the mixing
basin as shown on Figure 5.1. Drums will be stored on a bermed
pad approximately 140 feet by 20 feet in area. The pad will
overlay a synthetic liner similar to that used for the mixing
basin and be directly and permanantly tied to the mixing basin
pad underdrain system. The drum storage pad is expected to be
able to hold approximately 500 drums. Drums stored in the
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eastern 25 feet of the storage pad will be required to be set on
pallets in the event there is standing water. Precipitation or
released liquids which collect in the mixing basin will be
solidified within 72 hours of its accumulation if it has not
evaporated. Ramps will be built over the berms to allow access
to the pad. As noted in Section 5.2.1, drums are required to
have lids during transport to CSI and storage at CSI. The lids
can be plastic or steel but will prevent precipitation from
entering the drum. Drums that are emptied will be either
recycled or crushed and placed in a cell. <Crushed drums will not
be placed within two feet of the bottom, side slopes or final cap
of the cell. In the event a drum (or drums) 1is spilled, the
material and soil will be immediately removed and the soil will
be replaced. Removal of the soil will be supervised by the
Facility Manager or Chief Chemist. The incident will be fully
documented and reported to CDH/TCHD within 7 days. A copy of the
incident report will be kept at the site. Care will be taken to
protect the HDPE liner but if it should be damaged it will be
repaired prior to placement of any other drums within 10 feet of
the damaged area. If material is spilled on the berm, that
portion of the berm will be removed and rebuilt. In the case
where the adjacent properties are developed for uses other than
agricultural, a three-sided building will be erected around the
drum storage pad as a visual screen.

A diesel fuel tank enclosed in a concrete vault allowing easy
inspection is located southeast of the mixing basins.

The tank farm will be located south of and in close proximity to
the mixing basin. Tanks are of polyethylene construction and sit
inside individual polyethylene surround containment systems. The
tanks have a capacity of 6500 gallons each with a containment
system capacity of 6600 gallons each. The tanks will sit on a
level compacted sand bed. The containment system will be
translucent and designed for ease of leak detection and
corrective action measures. A Spill Prevention Control and
Countermeasures Plan (SPCC) will be prepared and reviewed by the
proper agencies.

An earthen berm will be constructed that will extend nearly the
length of the site along 88th Avenue and also alcong the eastern
boundary of the facility operations area (Plate 1). The berm
adjacent to 88th Avenue will be set back 65 feet from the
northern property line to allow for the future expansion of 88th
Avenue. The berm will be an aesthetic feature as well as a
runoff diversion berm and will be used to screen the operations
at the site. It will be approximately 8 feet in height and will
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have 1 to 1 side slopes. Following construction of the berm, it
will be revegetated using trees and natural grasses and plants as
outlined in Section 9.0. Upon closure of the site, the berm may
be removed to blend with the topography of the site.

5.2.3  Solidified Waste Disposal Area

The solidified, non-hazardous liquid waste is removed from the
mixing basins and transported to the waste disposal area where it
is placed for final disposition. The solidified waste disposal
area consists of individual disposal cells that cover
approximately 115 acres of the site. Actual cell configuration
may change in the future following approval by the appropriate
regulatory agencies. In the southeast corner of the site cells
are situated to remain a minimum of 50 feet from the Colorado
Interstate Gas Company pipelines. As a condition of the permit,
the solidified waste disposal cells are designed so that a
minimum of 30-feet separation is maintained between the lowest
point in the cell (top of clay liner) and ground-water beneath
the cell. The hydrogeological characterization of the site has
been used to design the cell depths.

5.2.3.1 Cell Quantities and Site Life

The CSI disposal area consists of individual disposal cells
located to the south and west of the operational area. The cells
vary in depth and dimension. The depths of the cells range from
8 feet to 40 feet following construction of the liner and
leachate collection system. The side walls of the cells are
constructed at a 3 to 1 slope. Plate 1/2 show the overall layout
of the facility and the cell locations.

Cells range in volume from a low of 40,150 cubic yards to a high
of 679,700 cubic yards. The total volume of disposal airspace is
estimated to be 2,977,850 cubic yards. Based on the volume
received since opening the facility, the total site 1life is
approximately 20 to 25 years. Table 5.3 includes cell volumes.
If further individual cells are requested by clients, cells may
be divided and redesigned in conformance with the standards in
this plan as confirmed by approval of regulatory agencies. An
additional cell may also be added in the area shown on Plate 1 if
a cell can be designed in conformance with standards in this plan
as confirmed by approval of regulatory agencies.

Plate 1 shows the overall layout of the facility and the cell
locations.
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TABLE 5.3
CONSERVATION SERVICES INC. LANDFILL
APPROXIMATE CELL VOLUMES

SOLIDIFICATION DISPOSAL CELLS VOLUMES

CELL NUMBER CELL VOLUME (cubic vards)
1 131,200
2 134,900
3 83,000
4/5/8 302,200
6/7/9 273,700
10/11/12 269,200
13% 40,150
14% 164,250
15% 165,700
16%* 77,100
17% 69,500
18/21/22/23 679,700
19/20 321,450

TOTAL - . [ ° . ° [ e ° . ° L] - . ‘. @ ® e 3 L] - e . L] 2’712’050

*****************************************************************

ASBESTOS CELL voLm L L] L] . - . - L . L) L4 L] . . . L] L L ] 16 9 I 1 0 0

khkkkhhkhhkkhkkhhkhhkhhkhhkhkkhhhhkhkhkhkhkhhkhhhkhhhhkkhkkkhkhkhhkkhkhkhkkkhkkkkkkikkk*®

TOTAL DISPOSAL VOLUME . . . +. ¢ « « « o o « s« « « o « « 2,881,150

* These cells may be combined into one or more larger cells.
If combined, the single cell volume for the combined cell
is 611,000 cubic yards which increases the Total Solidified
Cell Volume to 2,806,350 cubic yards and a Total Disposal
Volume of 2,975,450 cubic yards.
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5.2.3.2 Cell Surface Water Control

surface water runon to the disposal cell area will be directed
through the use of temporary berms. The surface water diversion
system will be phased in to allow the unused portion of the site
to continue to be farmed during facility operations. Berms will
be constructed around the open cell and also around subseguent
cells as construction begins. Sections 5.2.3.7 and 5.4 includes
additional surface water control information. The berms are
trapezoidal in shape and are constructed to a minimum height of 3
feet. They are placed to divert water from the west and south of
the cells to areas away from the filling face as shown in Plate
2. This plate includes diversions for only the initial 40 acres
of filling area. As filling continues to the cells on the
southern boundary of the site, the temporary diversion berms will
be constructed to a minimum height of 3.5 feet.

The cells are constructed to allow direct rainfall into the cell
to drain from the perimeter of the cell into the sump. The cells
may be constructed in phases to allow segregation of runoff water
and to minimize the possibility of liner failure. Water touching
the working face will be collected and solidified. Water not
touching the working face will be collected and used for dust
control or will be solidified. 1If evaporation has not taken
place within 72 hours, the standing water will be pumped from the
cell to be used for dust control or solidified in the mixing
basin, as appropriate. Section 5.2.3.5 includes additional
information on the segregation and handling procedures of runoff.

5.2.3.3 Disposal Cell Design and Construction

Disposal cells will be constructed that will vary dimensionally
and in depth. This section is a general discussion of typical
designs and construction criteria--refer to the specifications in
Appendix Q for more specific information. Individual cell
dimensions may change. Prior to initiating cell construction, a
cell design will be submitted to Adams County for approval.
Depths will vary in order for the top of the clay liner in the
sump to remain a minimum of 30 feet from water located in perched
zones underlying the site. The average depth of the finished
filling area ranges from 8 to 40 feet. There are also 4
triangular-shaped cells in the southeast corner of the site.
Diagrams and construction details for the cell liners are
included on Plate 7 and Appendix Q. Cells may be constructed in
phases with the exception of triangular cells that will be
completely constructed.



Revised September 1991

The cell liner construction will be compatible with the types of
non-hazardous solidified wastes placed in the cells. Ethylene
glycol is a typical substance that is solidified and disposed of
at the CSI site. Ethylene glycol has not been shown to permeate
high density polyethylene and clay liners in a liquid state as
shown in the graph in Figure 5.2 (EPA, 1986). Compatibility
information is discussed in Appendix N. The mixed cation
kaolinite is a similar type of clay to that which will be used to
construct the liner. The permeability of ethylene glycol through
the clay actually decreases an order of magnitude from 1078 to
1077 In test data submitted to the Pennsylvania Department of
Env1ronmenta1 Resources (PDER), the effects of a waste comprised
of one part o0il contaminated soils and four parts water are shown
(EPA, 1986). All the results show permeabilities in the range of
107 or less (Appendix E). D'Appolonia Consulting Engineers,

Inc. also completed permeability tests on four waste leachates
used as permeants through a silty, clay 5011. The results showed
all permeabilities to be in the range of 1077 and are included in
Appendix E (EPA, 1986). Calculations included in Appendix M show
99.4 percent of the material reaching the liner draining to the
leachate collection system enhancing the compatibilities of the
solidified materials with the clay liner. If leachate is not
allowed to remain standing on the liner, the clay barrier will
not be penetrated and degraded. The use of the Paint Filter Test
prior to removing the waste from the basin will ensure free
liguids are not entering the disposal cells.

Each cell will be constructed with a low permeability clay liner
system that incorporates a high density polyethylene (HDPE)
synthetic liner and leachate collection system at the base of the
cell. The liner system includes a 2-foot compacted clay liner
underlain by a 3-inch sand blanket (defined in the
specifications) used as a capillary barrier. A 30-mil (minimum
thickness) HDPE synthetic liner will be placed on top of the 2-
foot clay liner in the base only. A 6-inch leachate collection
blanket will be placed on the synthetic liner material as per
specifications.

The cell will be initially overexcavated approximately 3 feet
deeper than the final filling depth to properly construct the
liner system. Varying volumes of soil will be removed from each
cell excavation and are approximately the same as airspace
volumes shown in Table 5.3. Again, these may change depending on
cell configuration. Of the soil excavated, topsoil will be



. JA.

- l
. '
i 1
H
- L
— 5— 5! Aaa &a
_ - O A s
= > S
- A
S 102 i
< (@)
= —
[88]
- Q
- = -
= 7 = F
jon| w_:\/ var Vir—
< - :
0= . A A
= - & pe)
= » =
|58 : A 2a O ~
o) T s
— 1D
- i ':,;Q
JAAA T NCNCALCARECUS sSM=ZCTim = 2
== = ‘ —
= CALZARECUS - SNMEZZTIT=Z -
= )
q A hendh | 1 E——
-~ MIXZD CATICN XAZUNIT= C
l L d —— ——
MIXZD CATION |LLIT= 3

5
B 5 11

8 == PR

Scurce: Anderson, 1981

FIGURE 5-2

Conservation Services, Inc.

CLAY LINER COMRATIBILITY
WITH ETHYLENE GLYCOL

Industrial Ccocmpiiance inc.
Sl Orzcherd Strewt
| Taldan o~ ey,

Nl A

_______ . s



Revised June 1991

stockpiled separately from the other soils for later use in the
final cap. An additional amount of clay material will be set
aside for use in the liner system as well as soils used to cap
and close cells filled to capacity at the time of excavation.
The side walls will also require excavation beyond the actual
filling area of the cell but only to a depth of 2 feet. The
excavation of the base of each cell will be sloped to ensure
positive drainage to the leachate collection sump. These slopes
range from approximately 1 percent to 3 percent throughout the
site. In addition, each cell base will be sloped laterally to
its longitudinal center at a minimum 1 percent grade to ensure
positive drainage to the leachate collection pipe. The lowest
portion of the base of each cell is overexcavated to incorporate
the leachate collection sump.

It should be noted that the topsoil removed during the excavation
process must be stockpiled for later use as a portion of the cell
cover. An ample amount of clay material with the proper
geotechnical properties is available to cap the filled cells as
each cell is filled to capacity. It may be necessary to
stockpile the specified soils only for construction of the final
cell cap and use soils from each subsequent cell excavation to
complete the cover of the finished cell. In this way, topsoils
will only require stockpiling for a short time period.

Excavated soils will exceed the need for lining materials.
Portions of this amount of excavated soil will be used to
construct berms on the north boundary of the site, and construct
temporary diversions for routing surface water runoff. Soil will
also be used to bring the portions of the site between the cells
up to the grade of the closed cells.

In addition, much of the excess soil will be placed on the
western third of the site and graded from the high point of the
site to the western site boundary. The western boundary will
also include a permanent channel to route runoff along the site.
The soils will be unspecified and will be placed in an
uncompacted state to allow revegetations and future uses as
approved. Erosion prevention measures will be applied to
excavated and stockpiled soils as detailed in Section 9.0 of this
document. Fertilizer requirements are included in Section 9.0.
Plate 11 includes a typical final grading plan for the site.
Actual final grading may be modified depending on the amount of
soils available.
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The bottom liner will consist of a layer of capillary material,
the compacted clay liner, the HDPE synthetic liner, and the
drainage bed with the leachate collection system (Plate 7). The
capillary bed at the base of the excavation will be the initial
layer placed. It is a minimum of 3 inches in depth and acts to
reduce the capillary action of the underlying natural materials
and maximize liner efficiency. The capillary bed will be placed
and graded to ensure a positive slope is maintained to the
longitudinal center and low portion of each cell.

The compacted clay liner will be placed on the sand bed to act as
a barrier to any infiltration of liquids from the cells. A sump
will be constructed to collect liquids accumulating in the cell
as a result of precipitation. A drainage pipe will collect
liquids from the edges of the cell and route the liquids to the
sump. A minimum of 1 percent slope will be maintained from the
edges of the cell to the drainage pipe. The base underlying the
drainage pipe will be sloped approximately 1 to 3 percent to the
sump.

The clay will be placed in lifts appropriate to the equipment
used (approximately 6-inches) and will be compacted until it
reaches a dry density equal to or greater than 95 percent of the
Standard Proctor Density, as per ASTM-D-698. The moisture
content of the material shall be maintained between optimum and
+4 percent of optimum using the same testing criteria. The
completed liner includes at least 2 feet of clay compacted to
these specifications.

The material used for the clay liner will have a Unified Soil
Classification (USC) of CL, CH, CL-CH, or SC and will have no
more than 20 percent plus=-200 mesh size material. In addition,
the soil used for liner construction will have a plasticity index
of no less than 10. Material which meets these specifications
will have a recompacted permeability of 1 X 107 cm/sec or less.

Based on the geotechnical testing completed on samples collected
from the site, there is ample material meeting these
specifications available to complete the clay liner in each cell.
Recompacted permeabilities on samples collected and tested were
found to be in the range of 2.71 X 108 to 5.12 X 10® at 95
percent of Standard Proctor Density at optimum moisture content.
Appendix E includes the geotechnical testing results of soil
samples collected from the site.
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The side walls of the cells will have approximately 3 to 1 slopes
and will be lined with clay materials meeting the same
spec1Flcat10ns as those of the bottom liner. There will not be
an underlying sand blanket, synthetic liner, or drainage layer
for a leachate collection system on the side slopes.

The liner may be constructed over the cell in phases and will be
protected from the elements by covering it with solidified waste
or unspecified soil. Section 5.2.3.5 includes additional
information regarding the phased construction of the cells. If
the liner is left exposed for a period exceeding 60 days, it will
be scarified, recompacted and retested.

A high density synthetic liner of minimum 30-mil thick
polyethylene (HDPE) will be installed over the base of each
disposal cell immediately above the compacted clay liner. The
manufacturer and installation contractor shall meet the specific
requirments as detailed in Appendix Q.

The clay liner will be graded and smoothed. This will assure
that no protrusions, sharp grade changes, or anomolous features
will interfere with the integrity of the synthetic liner.

The synthetic liner will be keyed into the side-walls of the
disposal cells through the use of an anchor trench. Details of
the anchor trench construction are found in the specifications in
Appendix Q. The clay liner material excavated from the trench
will be replaced on top of the synthetic liner, recompacted as
necessary to ensure a minimum of two feet of compacted clay liner
and brought up to grade.

Synthetic membrane panels will be visually inspected for tears,
punctures, and thin spots before final placement. The owner or
owner's agent shall have the right to reject any material deemed
unsuitable for the intended use.

Seaming of the synthetic liner panels will be kept to a minimum
and only approved field seaming methods will be accepted.



Revised June 1991

Stringent procedures will be followed during the installation of
the HDPE synthetic liner. Both destructive and non-destructive
tests will be performed on seams according to the methods and
procedures outlined in the specifications. All repairs will be
subject to non-destructive testing.

The entire facility operational area and opened cells will be
fenced to prevent unauthorized access. Multiple cells may be
enclosed within a single~fenced area. The fence may be removed
following cap construction completion in order to allow farming
to continue. If the land will not be farmed, the fence may
remain and the land will be revegetated as necessary. When
revegetation has been completed and healthy plantlife is growing,
the fences may be removed and the land may be used for grazing or
other approved uses by Adams County and the Colorado Department
of Health.

5.2.3.4 Leachate Collection System

This is a general discussion--refer to Appendix Q in the
specifications for more detail. The leachate collection systen,
installed on the top of the clay liner, will be constructed in
three phases, as outlined in Section 5.2.3.5, and will ultimately
drain any free liquids from the cell to a sump for removal. The
hydration and pozzolanic processes taking place during
solidification, much like that of concrete, results in the
absence of free liquids. Therefore, the leachate collection
system is designed to remove liquids that may be the result of
heavy rainfall or precipitation events. Appendix M includes
calculations used in determining the design criteria for the
systen.

The leachate collection system will be constructed on top of the
synthetic liner. The initial excavation of the cell includes
overexcavating the leachate collection sump in order to place a
clay liner to a depth of 2 feet under the sump. The clay and
synthetic liners will be sloped to drain leachate from the edges
of the cell to the drain pipe and on to the sump. Typically, the
sump is located at the eastern edge in the center of each cell as
shown in Plate 7, but may be located elsewhere depending on the
actual cell configuration. The collection system includes a 6-
inch drainage layer as defined in the specifications overlying
the entire synthetic liner. The drainage material was used to
fill the sumps in Cells #1 and #3 to an approximate depth of 2.5
feet. TFuture sumps will use an appropriate material as approved
by the regulatory agencies and as outlined in the specifications.
A perforated pipe(s) will extend underneath the drainage layer
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and be located according to the specific cell design. The pipe
will be capped at the upgradient end and will extend to the sump.
The sump itself is a drainage material-filled area approximately
3 feet by 3 feet and constructed to a depth of 2 feet. The
dimensions of the sunp may vary during construction but will meet
requirements stated in the construction specifications. In
addition, the pipe will be wrapped with a filter fabric to ensure
it does not become plugged.

A collector well will be placed in the center of the sump. The
well pipe will be slotted in the bottom portion of the sump to
detect and remove any free liquids in the sump. The well will be
placed to the ground surface following the 3 to 1 side slope or
as necessary to assure integrity of the well. Completion will
consist of securing the well stickup and placing steel protectors
around the pipe. The collector well will be monitored on a
periodic basis during filling of the cell and following capping
of the cell as per Section 7.1. The pipe will be covered with a
minimum of 3 feet of solidified material to protect it from heavy
eguipment.

The entire drainage layer will be overlain with a geotextile
fabric to ensure the drainage layer system remains open and does
not become filled with silt. The fabric material will be placed
atop the drainage layer prior to placement of the solidified
materials. In order to protect the fabric an appropriate amount
of material will be placed on the fabric prior to allowing
equipment on it.

The results of the calculations completed and presented in
Appendix M indicate that the liner and leachate collection system
described above will more than adequately protect the natural
materials and any ground water beneath the cell from infiltration
of liquids.

5.2.3.5 Phased Cell Construction

The liner systems of the cells may be constructed in a phased
manner depending on final cell design configuration. Phase One
of each cell will be in the upland portion of the cell and will
be constructed following excavation. The liner system, including
capillary bed, the clay and synthetic liners, and the leachate
drainage system, will be placed and feathered down to existing
natural materials at the base of the cell. A berm of appropriate
height will be constructed on top of the clay portion of the
liner system to collect any runoff that touches the working face.
The leachate collection piping will be left exposed to allow the
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next phase of the system to be constructed as Phase One nears
filling capacity. As Phase One nears filling capacity, the
construction of Phase Two will begin. Phase Two construction
will include placement of the liner system over the next portions
of the cell. This pha51ng will continue until the liner system
is placed over the remaining portions of the cell and sump area.
The leachate collection portion of the system will be constructed
and any temporary berm will be removed. Waters touching the
working face will be removed within a 72-hour period and
solidified in the mixing basin and will be analyzed two times per
year for RCRA hazardous characteristics (including TCLP List,
ignitability, corrosivity, and reactivity). Waters not touchlng
the working face will be removed within a 72-hour perlod and will
be either used for dust control or will be solidified in the
nixing basin. Plate 7 includes typical cell construction and
filling details.

5.2.3.6 Waste Placement (Not Including Non-Friable Asbestos)

Each of the cells at the site will be filled in basically the
same manner. The cells will be constructed as outlined in
Section 5.2.3.5 and Appendix Q and will be filled as appropriate
to the actual cell design. Plate 7 includes typical cell
construction details.

The waste will be transported by dump truck from the mixing
basins to the disposal cells for final placement. The dump
trucks will place the material in the cell at its edge and a
bulldozer or front-end loader will place it into the cells by
carefully pushing it into the cell in a manner that protects the
liner system. The pozzolanic process of the material allows
final solidification without using the typical compaction
technigues normally required at sanitary landfills. Instead, a
single pass over the material with the spreading equipment is
sufficient for compaction. Waste materials will be placed in
thies manner to the top of the clay liner on the sideslopes of the
cell. Waste may also temporarily be piled above ground level
while the next cell is being constructed. Proper berming or
routing will be performed to ensure any runoff is contained
within the limits of the cell boundary.

As filling progresses, additional phases of the cell may be
constructed as outlined in Section 5.2.3.5 and Appendix Q. As
filling nears the sump area, the collector well will be
constructed and the sump will be filled with drainage material.
The initial slotted portion of the riser pipe will be placed at
the time the sump is filled with drainage material and is
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completed at the surface of the cell. A cell is completed when
the waste material reaches the top of the clay 1liner.

The overall filling of the cells progresses from the cells in the
eastern portion of the site to the cells in the west. Plate 1
shows the typical cell layout. Cells may be opened for disposal
in order of necessity or as market conditions dictate. Temporary
surface water diversion berms will be constructed as needed.
Durlng the life of the site, topsoil will be stockpiled for use
in revegetation. Also, suitable soils for construction of the
cell liner will be set aside during excavation of the cell. The
remaining materials used for the final cap and cover may be taken
from the cell being excavated concurrently with the closure of
the prev1ous cell. The topsoil and other materials will be
placed in segregated areas to ensure an adequate amount of
topsoil for use in revegetating the cell caps. In addltlon, the
topsoil stockpile will be revegetated to reduce erosion from wind
and pre01pltatlon if it is expected to remain unused for a period
exceeding six months.

Non-friable asbestos may be placed in the solidified waste
disposal cells as per the CDH letter from Poul E. Poulsen, dated
December 10, 1990.

5.2.3.7 Cell Cap and Cover Placement

Each cell will be capped to minimize the infiltration of surface
water. The cells will be filled to the top of the clay liner and
capped with a low permeability clay-cap system. Final cover over
each cell will be a minimum of 4 feet in thickness, with the
bottom 2-foot cap consisting of a compacted clay cover meeting
the specifications presented in Appendix Q. The top 2 feet
consists of 18 inches of uncompacted and unspecified soils
overlain by 6 inches of topsocil. The final cover will allow for
runoff and revegetation without construction of a crown. The
topsoil will then be reseeded as per Section 9.1. As adjacent
cells are filled, the areas between the cells may be filled with
soil as necessary to smooth the site grades.

Clay cap construction may be completed in phases during the open
period of a cell to help prevent infiltration of surface water
into waste materials. Infiltration of surface water into waste
materials will be controlled through: 1) sequencing of cell-
filling; 2) covering areas filled to final grade with 6-inches of
compacted clay cap material to minimize infiltration and promote
run-off; 3) construction of temporary diversion berms to route
surface water away from the cell and working face; 4) placement
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of unspecified £ill material on the uncapped portion of the cell
to prevent trucks in transit to the waste unloading area from
picking up contaminated materials. Details of each of these
components follows.

1)

2)

3)

Filling shall begin in the topographically highest side
of the cell which is completely lined and ready to
accept waste. This will minimize the area of waste
exposed to precipitation.

Once approximately one-half of the area of the cell
approved for filling has been filled to final grade,
approximately 6-inches of clay cap material will be
compacted on top of the first one-third filled portion
of the cell area of the cell approved for filling. When
approximately three-quarters of that portion of the cell
approved for filling has been filled to final grade, the
next one-third of the filled portion of the cell area
approved for filling shall receive the 6-inch clay cap
material. In all cases sufficient working area in front
of the face (50'-100'%t) shall be left uncapped. As much
as possible, disposal truck and equipment traffic shall
be kept off such temporarily capped area. The thickness
of the clay cap material will be controlled and verified
with construction fill stakes. Material used for this
partial cap will meet the requirements for clay cap
material as presented in the construction specifications
in Appendix Q. Because this is a short-term water
control solution, compaction will be limited to the
energy transmitted by the scrapers and other equipment
during placement of the material. Specific compaction
and density testing is not necessary. When final
capping of the cell is started, this 6-inch layer will
be scarified, processed, recompacted, and tested to meet
the requirements for clay cap presented in the
construction specifications.

Temporary berms will be constructed as necessary around
the perimeter of the cell to prevent run-on to the cell
(Section 5.4). Temporary berms will also be constructed
on the cell to prevent precipitation that falls directly
on the cell from contacting the working face and to
promote run-off from the cell. The height and alignment
of the berms will depend on their location and
surrounding topography. Berms will be designed to route
the 5-year, 24-hour storm safely off the area.
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4) A minimum of 6-inches of unspecified soils will be
placed on top of the 6-inches of clay cap to protect it
from dessication. Unspecified soils will also be placed
as necessary on the uncapped portions of the cell to
minimize the potential for vehicles to pick up waste
materials on the tires and transport it to capped
portions of the cell. Vehicle traffic will also be
routed in such a way to minimize the potential for
vehicle damage to the temporary cap. The unspecified
soils will be removed prior to recompaction of the
underlying 6-inches of clay cap material for final

capping.

The size and configuration of partial caps and temporary berms
will be dependant on individual cell design and dimensions.

5.3 Asbestos Disposal Cell

The CSI facility is designed to include an asbestos disposal
cell. The asbestos cell is a separate cell from the solidified
non-hazardous waste cells and will be used only for the disposal
of asbestos-containing materials. As required by Colorado
regulations, all friable and uncontained non-friable asbestos
will be disposed only in this cell. BAll asbestos-containing
materials will be handled according to appropriate regulations.

A pad may be constructed for temporary storage of containerized
asbestos waste before placement into the disposal cell. Holding
times will not exceed regulatory time limits. The asbestos
disposal cell is located in the northeastern corner of the
operations area, immediately east of the facilities area and
immediately north of Solidified Waste Cell #1 (see revised Plate
1). The cell will be approximately 555 feet by 400 feet (surface
dimensions) with an average depth of approximately 27 feet to the
base of the cell (top of the clay liner). Although asbestos is
not a potential ground-water contaminant, a two-feet thick clay
liner will be constructed in the bottom of this cell to minimize
the potential for any water which may occur to migrate from the
cell. Revised Plate 1 shows the layout of all the cells at this
site and revised Plate 8 shows a generalized design and fill plan
for the cell.

The asbestos cell will have a total airspace capacity of
approximately 169,100 cubic yards. This cell will be capable of
containing approximately 326,120 55-gallon containers. The
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estimated life of this cell is dependent on the rate of disposal,
but will not exceed the proposed 20 to 25 year life of the site.

5.3.1 Asbestos Cell Design and Construction

The asbestos cell will be excavated to an average depth of
approximately 29 feet (approximately two feet below the finished
base of the cell). The bottom of the cell will be sloped to the
east at a grade of approximately three percent (3%) to facilitate
drainage toward a sump which will be constructed in the east end
of the cell. The sides of the cell will be sloped at
approximately 2 (horizontal) to 1 (vertical) (2:1, see revised
Plate 8). The cell may be expanded in the future with the
approval of Adams County.

A clay liner and a leachate collection system will be constructed
on the base of this cell (on top of the clay liner). After each
phase of the cell is excavated to grade, a three-inch thick
capillary barrier of sandy material will be placed in the bottom
of the excavation. A 2-feet thick clay liner will be constructed
over the capillary barrier. The clay liner will be constructed
to provide the minimum grades of one percent from the sides of
the cell toward the middle and one to three percent from the west
end of the cell toward the east end. Although asbestos is not
considered a potential ground-water contaminant and water is not
expected in the cell a 6-inch thick layer of drainage material
(permeablllty >1x10°% cm/sec) will be placed over the clay liner.
A drainage pipe will be placed in the center of the cell to
facilitate the transport of any collected liquids toward the east
end of this cell. A filter fabric will be placed over the
drainage layer prior to placing any waste in this cell.

Initially, any waters collected in the western (disposal area)
portion of this cell will be disposed as described for the
solidified waste cells (removed after 72 hours, solidified and
disposed in one of the solidified waste cells). 1In the future,
CSI may conduct studies which could determine if waters ponding
in the cell may be disposed in other ways. These studies could
include such things as:

* A study of the potential contaminants which may be
associated with asbestos waste materials (surfactants and
other products which may have been used for the application
and removal of asbestos-containing materials); and,
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* Chemical analyses of waters which accumulate in the cell to
determine if solidification is required.

The results of any studies supporting alternate disposal will be
submitted to the appropriate regulatory agencies. Alternate
methods for disposing of such waters will not be used without
approval by the appropriate regulatory agencies.

The cell will be excavated and filled in two phases. The cell
will be filled using approximately five to eight 1lifts, depending
on the shape and size of the rigid containers, if the containers
are buried on end or on their sides, and the amount of fill
placed between lifts. The first phase of excavation has been
completed and includes approximately the western two-thirds of
the cell. The clay liner and leachate collection system are
constructed over approximately one-half to two-thirds of this
first phase (see revised Plate 8). As Phase One fills to
capacity, the remainder of the cell will be excavated and the
rest of the clay liner and leachate control systems constructed
in the bottom of the cell. Phase Two filling will include the
remainder of the cell.

The asbestos cell's perimeter has been entirely fenced as per the
Colorado regulations. Access to the cell will be through a gate
at the southwest corner of the cell. A storage area will be set
in the southeastern corner of the fenced area (near the southeast
corner of the Phase Two excavation - see revised Plate 8) and
will be segregated with hazardous warning tape or a small fence
with signs or warning tape. The storage area will be moved from
the Phase Two area to the Phase One area when construction begins
on Phase Two.

5.3.2 Waste Placement

Friable and non-friable asbestos wastes will be accepted for
disposal at the CSI facility. The friable and uncontained non-
friable waste will be placed in the asbestos disposal area which
is in a permanently segregated area away from the non-hazardous
solidified waste disposal areas.

Non-friable asbestos waste will be accepted in either a contained
or uncontained state. If it .s contained in plastic 6-mil (or
similar) bags or in rigid containers, the non-friable asbestos
can be kept in the storage area prior to being placed in a cell.
Any uncontained non-friable asbestos accepted at the facility
will immediately be placed in the cell, covered with a minimum of
six inches of soil, and compacted. Bagged non-friable asbestos
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also will be covered with a minimum of 6 inches of soil. Rigid
containers will not be compacted. The handling of the non-
friable asbestos will be done in such a way as to minimize any
increase in friability of the waste.

Friable asbestos will be accepted only if the waste is packaged
in containers as required by the Colorado regulations. The
containers are to be labeled with the following words:

CAUTION
Contains Asbestos
Avoid Opening or Breaking Container
Breathing Asbestos is Hazardous to
Your Health

The containers will be covered with a minimum of six inches of
soil within three days of placement in the cell. The rigid
containers with friable asbestos will not be compacted.

All asbestos waste will be accepted on a pre-arranged schedule
only. The waste will be unloaded from the transport vehicle at
the storage area (see above). If the asbestos is non-friable and
uncontained, it will be taken immediately into the asbestos
disposal cell and covered with a minimum of six inches of soil.
If the non-friable waste is packaged for disposal, it can be held
in the storage area for up to 20 days before being placed in a
cell. If the waste is friable, it must be prepackaged in
containers such as required by the Colorado regulations. These
containers may be held in the storage area for up to 20 days
before being placed in the cell.

Wastes will be placed in the cell as shown on revised Plate 8.

* From the storage area, wastes will be transported down the
east side of the cell to the bottom of the cell.

* Ramps will be constructed over the water control berm and
over the drainage layer along the north and west sides of
the cell to the southwest corner of the cell. The "ramps"
along the north and west sides of the cell over the
drainage sand and filter fabric will be approximately
6 inches thick and will be constructed of common fill
material. These "ramps" will protect the filter fabric and
drainage layer from damage during the transport and
placement of asbestos waste in the first lift.
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* Asbestos wastes initially will be placed in the southwest
corner of the cell. A "pad", constructed of common fill
material to a thickness of approximately six inches, will
be built in this corner of the cell. Asbestos materials
will be placed on this "pad". As the "pad" is filled, it
will be enlarged to accommodate additional wastes.
Drainage fabric will be placed over the drainage sand only
as the "pad" is enlarged. This method of placing the
fabric will minimize the potential for the fabric to be
damaged by wind and weather.

Containers (usually 55-gallon drums) will be placed vertically;
vertical placement is expected to minimize the potential for
damage to the containers and to increase the potential for
filling any void spaces between the containers. All waste
materials and containers will be covered as required by Section 8
of the Colorado Waste Facility Siting Rules (CCR Title 6, Chapter
1007, Article 2). The fine-grained common materials used to
cover the asbestos wastes and containers will likely £iil much of
the space between the containers.

The first 1ift of waste materials will likely be completed before
the second 1lift is started. The ramp(s) will be elevated to
allow access to the second lift. Asbestos wastes and containers
will be transported over the first lift using smaller loaders and
other eguipment with low ground pressures to minimize the
potential for crushing containers placed in the first 1lift.
Construction of the second lift also will likely begin in the
southwest corner of the cell. Subsequent lifts will be
constructed in the same manner as the second 1lift.

5.3.3 Waste Placement Revisions

Revisions to the method of waste placement may be made based upon
on-site experience. Conditions which could result in changes to
the proposed method of placement include, but are not limited to,
excessive crushing of containers and excessive loss of air-space
due to ramp construction. Revisions which may be made include,
but are not limited to, constructing additional ramps to minimize
travel distances across previous lifts, reducing the number of
ramps to reduce loss of air-space, beginning placement of higher
lifts before a lower lift is completed, placing waste in several
areas (e.g., the northwest and southwest corners of a 1lift) at
the same time, and placing containers on their sides instead of
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vertically. Revisions to the proposed plan for filling the
asbestos cell will be discussed with the regulatory agencies
prlor to their implementation. A written descrlptlon of the
revisions will be provided to the regulatory agencies.

All cSI employees handling asbestos wastes within the fenced
asbestos area will be required to wear the appropriate
respiratory protection and required environmental and medical
surveillance as required by OSHA regulations 29 CFR, Parts 1910
and 1926. Asbestos wastes will be placed in the cell only by CSI
employees.

The asbestos cell will be capped following filling to capacity.
The cap will consist of two feet of compacted, unspecified soils,
an additional 1% feet unspecified soil, and six inches of
topsoil. The cap will be brought up to grades similar to those
across the site and revegetated as per the specifications used
for constructing the cells at this site.

5.4 Surface Water Control

Surface water will be controlled to ensure that runon is not
allowed to enter the cell's working face and to ensure that water
falling on the working face is not allowed to leave the site.
surface water runon to the site will be controlled through the
use of diversion berms. A permanent berm has been constructed on
the site adjacent to 88th Avenue. The berm begins a minimum of
65 feet from the property line adjacent to 88th Avenue and will
extend along the entire length of the site with the exception of
approximately 680 feet in the northwest corner of the site. The
berm will route runoff from the site and also act as a visual
screen.

CSI is proposing to use temporary berms during filling activities
to divert surface water from cells that are open (see Section
5.2.3.7). The use of berms, as opposed to the use of a permanent
diversion channel around the entire site, will allow the
undisturbed portions of the site to be farmed during operations.
This will allow the site to remain compatible with the
surrounding property uses. Temporary diversion berms will be
constructed prior to cell construction, and following completion
of the cell cap and cover, the berm will be removed so the area
can be farmed again. The berms will be constructed to route
water around all open cells. The berms to be constructed on the
initial 40 acres of filling area are shown on Plate 2. The
subsequent berms will be located to route runoff from the cells
in a similar manner. The berm used to route runoff from cells on
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the southern boundary of the site will be constructed to a
minimum height of 3.5 feet. This will control potential runon
from off-site.

It may be necessary to construct berms or ditches around waste
materials temporarily stockpiled above ground level on active
cells to contain runoff within the cell boundary.

A berm will also be constructed to route water from the askastos
cells. This berm will be maintained during the entire 1life of
the cells and will be removed following completion of capping the
cells. The berm will be constructed outside the fencing.

The berms will be a minimum of 3 feet in height with 2-to-1 side
slopes, with the exception of the berm used to route water from
the open cells on the southern portion of the site. It will be a
minimum of 3.5 feet in height with 2 to 1 side slopes. All
temporary diversion berms will be constructed of unspecified
soils. Before each subsequent cell is opened, a new berm will be
built or the present berm will be added to. The berms will be
inspected monthly and following each heavy rainstorm to ensure
their integrity. Berm construction and location will also be
noted in the as-built drawing required for each cell.

&)1
|
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6.0 FACILITY OPERATION
6.1 Site Management
6.1.1 Operations Schedule

The facility will generally operate and receive wastes between
the hours of 7:00 A.M. and 5:30 P.M., Monday through Friday.
There is the possibility that increases in incoming volumes may
require crews to work weekends or for extended hours during the
week, although this is not anticipated at this time. The
facility will be closed for all major legal holidays.

6.1.2 Personnel and Equipment Requirements

The CSI facility will employ approximately twenty people at the
site. A more complete job description for each of those listed
below is in Appendix L.

Facility Manager
Service Supervisor
Chemist

Lab Technician
Drivers/Operators
Laborers/Technicians

¥ % & % ¥ F

The facility has at its disposal the following equipment or
equivalent available for use in operational activities:

D8 Dozer Ripper

145 627 Scraper

155 627 Scraper

#16 Blade

815 Caterpillar Compactor
Kamatsu Backhoe

John Deere Loader/Backhoe

IT Loader 18 w/Fork lift, Boom, Blade, Bucket
Clark Loader

1 Water Truck - 3000 gallons
Welding Truck

G.D. Air Compressor
Generator Cat Set

Rome Disk

John Deere Disk

S % % O N N % ¥ N N X ¥ O X X
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* 3" Diaphragm Water Pump
* 6" Trash Pump Water

* Pump Master Watexr Pump
* 2 Dump Trucks

* R 30 Rock Truck

The personnel and equipment requirements may change as the amount
of material being disposed at CSI increases.

6.1.3 Facility Inspections and Daily Logs

Visual inspections of the facility will be done on a daily basis
with the results of the inspections recorded in a daily
inspection log. A copy of the daily facility inspection log is
included in Appendix K. The daily inspection will be done by the
Facility Manager and/or the Chief Chemist and includes:

General housekeeping

Site security

Fencing

Lighting

Warning signs

Mixing basins

Tank farm

Dust storage

Truck wash pad

Unloading and loading areas
Asbestos storage area
Treatment and solidification procedures
Special handling procedures

¥ % & % ¥ ¥ ¥ ¥ ¥ X F ¥ %

In addition to the daily inspections and written log, CSI
employees will inspect the safety equipment maintained for
personal and company use. The inspections for personal safety
equipment will be completed routinely by the owners of the
equipment. These include inspections of respirators and other
protective safety gear both before and after use. Supervisors
will periodically inspect employees' safety gear to ensure proper
maintenance.

The daily inspection logs will be kept at the facility for a
minimum of three years. The inspection parameters may change as
per the needs of the facility and requirements of state and
federal regulations.



Revised July 1991

6.1.4 Recordkeeping

The operations at the CSI facility require an increased number of
records as compared to a more typical sanitary landfill. This
is, in particular, because of the amount of analytical work
required prior to acceptance or rejection of a waste stream.
Additionally, adequate records must be kept to track the amount
of asbestos materials disposed of at the site. Oth~zr operating
records commonly kept at sanitary landfills are includad at the
¢SI facility. All records will be made available to the Adams
county Board of Commissioners, Tri-County Health Department
(TCHD) and CDH upon their request. These forms are included in
Appendix K.

6.1.4.1 Non-Hazardous Liquid Waste Recordkeeping

Records will be kept on the amounts of incoming non-hazardous
ligquid wastes to be solidified. These records will be kept on a
daily basis and will include the type of material (analysis
results), amount of material (gallons, tons or cubic yards),
amount of material following solidification (cubic yards), and
the cell the material was placed in. The records will also
include the date the material was delivered to the site,
solidified and placed in the cell, and the generator of the waste
stream. These records will be kept for a minimum of 3 years.

In addition to records of the wastes accepted at the site,
written documentation will be kept on wastes not accepted at the
site. This documentation will include the application date,
generator of the waste, analytical testing results, and reason
for the non-acceptance of the waste. The types of analytical
recordkeeping required are included in Section 5.1.

Each solidified waste disposal cell location will be surveyed and
documented into a permanent record that CSI will retain throughout
the life of the facility. A permanent benchmark will be placed

on the site in order to correctly locate and survey the cell
dimensions and accurately reproduce the results. The survey will
include an as-built drawing of each cell with the perimeter of

the cell at ground level, the slope of the side walls of the

cell, the cell liner construction details, the leachate ccllection
system details, and the total filling depth of the cell. As-built
drawings will be submitted to CDH, TCHD, and Adams County within 30
days of construction completion. The cell record will also include
the beginning filling date, the date the final load of material was
placed in the cell, and the date the cell cap and cover was conpleted.

6-3
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6.1.4.2 Analytical Recordkeeping

Recordkeeping requlrements for the analytical results of the
samples are included in Section 5.1.

6.1.4.3 Asbestos Waste Recordkeeping

Records of the asbestos disposal cells will be kept and retained
at the CSI facility for the life of the facility. The permanent
record will include:

* As-built drawing of the disposal cell with survey
coordinates

* Quantity of incoming waste

* Generator of the waste

* Date the waste was received

The cell depth, date of placement of the initial load, date of
placement of the final load, total amount of material placed in
the cell, and date of the cell cap completion will also be
recorded. The records will be submitted to the Adams County
Commissioners within 30 days after closure of each cell.

6.1.4.4 Miscellaneous Recordkeeping

Records will be kept at CSI for other miscellaneous operations
and occurrences at the CSI site such as:

* Personal injury on-site or during the course of work on
a CSI project

Spills of materials on-site in excess of 50 gallons
Detection of leachate in the cells

All monitoring records for ground-water sampling

Liner damage and all actions completed to repair the
liner

Liner integrity during facility inspections

* ok ¥ *

*

6.1.5 Site Security

The entire perimeter of the facility operations area and the
asbestos cells will be permanently fenced for the life of the
facility to prevent unauthorized access. The fence will be a
minimum of 8 feet. The main gate will be located on the access
road into the facility from 88th Avenue (Figure 2.3). The main
gate will be unlocked and kept open during business hours. Keys
to the gate will be given to the area fire department in the
event of an emergency. The facility operations area will be

6—-4
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lighted to provide additional security. Nighttime security
lighting will include a light pole in the northcentral portion of
the facility operations area, a light mounted on the north side
of the kiln dust storage shed, and lights mounted on the east and
west sides of the administrative office which illuminate the
entrance gate. Additional lighting is provided by four lights
mounted on the open side of the kiln dust storage shed and
flagpole lighting near the entrance gate. All cells opened and
available for disposal will also be within a fenced area for
safety and security purposes. The entire site perimeter will not
be fenced in order to allow the unused portions of the site to be
farmed during the life of the site. CSI will also remove the
fences from the closed cells if the land is farmed again. If
farming in the closed cells is not suitable, the cell will remain
fenced. Fencing specifications for the cells will be the same as
for the operations facility.

The asbestos disposal cell within the CSI site will be fenced off
from the remainder of the site for safety and security reasons.
The asbestos disposal areas barrier will include a portion of the
site perimeter fence along the north and east boundaries and
another fence that will be constructed and maintained around the
remaining perimeter of the cell. The asbestos storage area is
located within this secure area and as such, does not require a
separate barrier, however, when asbestos is stored in the area,
the containers are marked (as shown in Section 5.3.2) and the
storage area perimeter will be outlined using yellow caution tape
and placing warning signs. The fenceline outlining the asbestos
disposal area includes two signs on each of the boundaries. The
rectangular warning signs on the perimeter fencing will be
located within 300 feet of each other and have the minimum
measurements of 20 inches by 14 inches. The legend on each sign
will conform to standard regulations.

All spacing between any two lines must be at least equal to the
height of the upper of the two lines. The storage area is posted
on the caution tape with warning signs as outlined above with
exception that the posted sign says:

Asbestos Waste Storage

instead of "Asbestos Waste Disposal Area'.
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Access to the asbestos disposal area will be through a gate along
the western fenceline of the operations area. Asbestos materials
will not be stored in the facility operations area. The storage
area for asbestos is located in the northeastern corner of the
fenced cell area. CSI will accept friable asbestos only if it is
packaged in rigid containers and properly labeled. The gate is
open only during unloading and when CSI personnel are working in
the asbestos disposal area.

Additional security measures may be taken to protect employees,
visitors and equipment at the site as is deemed necessary by the
CSI Facility Manager.

6.2 Control of Nuisance Situations

The nuisance situations created by the type of disposal taking
place at the CSI facility are substantially less than those found
at typical sanitary landfills. There is no waste being disposed
of at the €SI facility which could cause a vector problem, and as
such, vector, bird and rodent control measures are not necessary.
thter problems are not addressed in this section for the same
reason. The conditions that are addressed in this section are
dust, odor, fire prevention, and controlling water in open cells.

6.2.1 Dust Control

Dust will be created at the site because of the use of gravel
access roads and the use of the solidification agents. Dust on
the site roads will be controlled by watering the roads with the
water truck. Water for dust control will either be purchased,
pumped from water collected in the "clean" portions of the cells,
or taken from a well (Sections 5.2.3.2 and 5.4). In addition to
the use of water, the site supervisor may also choose to place
calcium chloride on the roads for dust control. Application of
these materials is discretionary and dust control is the
responsibility of the Facility Manager.

The solidification agent dust is controlled by storing the agent
in a building enclosed on three sides. There will not be any
solidification agent stored outside the boundary of the building.
Care will be taken in transporting the solidification agent
between the storage building and the mixing basin to minimize
spillage of the agent. Any solidification agent that is spilled
and exposed to potential wind will be cleaned up and either
replaced in the storage building or put in the mixing basin. The
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area between the storage building and the mixing basin will be
watered as necessary to control dust. A fourth wall on the east
side of the storage building will be added if other controls
prove to be ineffective.

The winds at the site will not create the same types of blowing
litter problems as typical sanitary landfills. Therefore, there
is no wind speed parameter set for shutting down operations.
Should wind cause a dust problem at the site, it is the Facility
Manager's responsibility to determine whether operations will be
halted until the wind subsides. CSI will obtain a fugitive dust
emissions pcrmit from the CDH prior to beginning operations at
the site.

6.2.2 Odor Control

Odors are not a frequent problem at the CSI facility, although
control of odors is addressed in this section for the occasional
times the need arises. If a particular waste stream creates an
odor problem, it is immediately placed in the basin, mixed with
the solidification agent and removed to the disposal cell. If
for some reason the material cannot be solidified immediately, it
will be placed in an enclosed holding tank in the tank farm to
limit escape of the odors. Materials that are placed in the
disposal cell with a persistent odor will be covered with the
amount of soil necessary to alleviate the problem. The amount of
cover soil used is left to the discretion of the operator and may
vary with materials. Typically, cover soil is not required
during placement of material in the cells, and it is possible
that odor problems will be controlled through the placement of
additional solidified material over the odorous material. The
odors typical at the site are expected to dissipate within a few
hundred feet of the cell.

6.2.3 Fire Prevention

The CSI facility is within the boundaries of the Bennett fire
District (BFD). The BFD will be notified of the types of
services offered at CSI and the potential fire hazards involved,
prior to beginning operation of the facility. The BFD will also
be supplied with a blueprint of the facility showing the location
of the various offices, the laboratory, and maintenance shop as
well as being notified about the hazards associated with the
materials stored in each (such as lab chemicals and cleaning
agents). Keys to the facility gate will be kept with BFD to
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allow entry during the hours CSI employees are not on- -site. cCsI
will conduct a site tour to familiarize BFD firemen with the
facility and will make every effort to keep BFD informed about
the site's progress.

Although there will be no burning of waste on-site, each piece of
heavy equipment used at the site will have a fire extinguisher
on-board to use in the event a small fire occurs. Equipment
operators will be trained in the use of the extinguishers. Other
fires can be extinguished by excavating the burning area and
covering it with soil.

6.2.4 Controlling Water in Open Cells

Water will accumulate in cells from precipitation. This water
will be segregated into water touching the working face and water
not touching the working face (see Section 5.2.3.7). If weather
conditions permit, runoff from the working face will be
evaporated to the atmosphere. If water has not evaporated within
72 hours from the time it fell, it will be collected, solidified,
and disposed of into the cells. Water touching the Worklng face
will be analyzed 2 times per year for RCRA hazardous
characteristics including TCLP List, corrosivity, ignitability,
and reactivity. The results will be evaluated and may dictate
the disposition of the water. Clean runoff, that has not touched
the working face, will be pumped if it has not evaporated within
72 hours and will be used for dust control or will be solidified.

6.3 Health and Safety

The operation of the CSI facility and the services provided by
CSI make it necessary for the employees to have an understanding
of health and safety requirements. This understanding or
knowledge is gained in part by attending training programs and
through field experience. It is the intention of CSI to hire
gualified individuals to fill positions. When qualified
individuals are not available to fill a particular position, the
hiree will be trained for the position and closely supervised
during an initial probationary period.

CSI has in place formal Contingency Plans and Safety Rules and
Guidelines which cover emergency operations as well as everyday
operations at the site.

The Contirngency Plan is a preparedness and prevention plan
designed to minimize the possibility of fire, explosion, or
unplanned sudden or non-sudden release of potentially dangerous,
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hazardous, or environmentally threatening materials. The plan
describes the action which will be taken by company personnel in
response to an emergency. A list of emergency coordinators,
state and local authority contacts, responsibilities, and
procedures is included in the plan.

The Safety Rules and Guidelines are designed to prevent
accidents, emergencies, and unsafe conditions. CSI believes that
safety is essential for the smooth operation of any job and
expects employees to contribute to the program by knowing and
following all safety procedures.

Below are the training and health monitoring programs in place
for employees of CSI:

Operator Training:

40 hr. OSHA training

8 hr. OSHA update once a year

D.0.T. certification

Yearly physical

Yearly driving test

Monthly safety meetings: spill control procedures, SCBA use,
confined space entry procedures, etc.

Special classes: asbestos workers class, recognizing and
identifying hazardous materials, fire fighting training,
etc.

¥ % X & X %
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Field and Lab Technicians Training:

40 hr. OSHA training

8 hr. OSHA training update once a year
Yearly physical

Monthly safety meetings

Special classes

* % ¥ ¥ %

New Employees:

40 hr. OSHA training

D.0.T. certification

Physical

Driving test

3 months on-the-job training with experienced operator or
field tech

* % X ¥ %
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* Orientation on Safety Rules and Guidelines and Contingency
Plan

* New employee's role in emergency response and clean up
procedures

* Special classes

The yearly physical will include monitoring for exposure to
Polychlorinated Biphenyls (PCBs).

CSI employees are trained to use the proper safety gear according
to the particular hazard associated with the task being
undertaken. During many instances, CSI employees are required to
wear EPA-Level C safety gear. This consists of:

A half-face respirator with the proper cartridge
Tyvek or Saranex protective suit

Rubber gloves

Rubber boots

Hard hat with a face shield

Eye protection

* ¥ ¥ ¥ ¥ *

CSI employees are responsible to ensure that their safety gear is
adequate for the particular task and that the safety gear is in
working order at all times. Respirators will be initially fitted
by an individual experienced in the use and fitting of
respirators and the CSI employee will be shown the proper
techniques used to care for the equipment. Respirators are used
during many of the operations at the facility including:

Mixing kiln dust and liquids

Placing kiln dust in the mixing basin
Unloading asbestos waste containers
Placing asbestos containers in cells
Unloading liquids to the mixing basin
Handling hazardous waste and materials
Other tasks as required by supervisor

* % ¥ ¥ ¥ ¥ %

The overall health and safety of the employees is of prime
concern to CSI and is the responsibility of the Facility Manager.
Periodic inspections of safety equipment and health and safety
training programs will be completed by the Facility Manager,
Chief Chemist or Supervisor.

Personnel (including truck drivers) not trained in the handling
of hazardous materials will be excluded from participating in
cleanups or other operational activities which may pose a risk to
health and safety. CSI drivers and response personnel will
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cooperate fully with the local fire, police and environmental
agencies and their representatives.

Health and safety is the responsibility of the Project Supervisor
during a project being completed off-site. The Project
Supervisor must be trained and experienced in health and safety
procedures. A new hiree with little or no experience in the
field will not be sent to complete any field work without
adequate supervision.
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7.0 ENVIRONMENTAL MONITORING

Monitoring for leachate, ground-water contamination and overall
process monitoring will be completed at the CSI facility on a
periodic basis. Methane gas, although typically monitored at
sanitary landfills, will not be monitored at CSI because the
operation and the materials disposed of do not form the gas.
All monitoring is to be conducted to ensure the facility is
performing as designed.

7.1 Leachate Monitoring

The leachate collection system constructed in the base of the
solidified material disposal cells will be used to monitor the
formation of liquids in the cells. Each cell at the facility
will be checked for the formation of liguids on a monthly basis
following installation of the leachate collection well and
removal system but prior to final capping. The combination of
the liner system, and the fact that none of the solidified waste
disposal cells are closer than a minimum 30 feet from the top of
clay in the sump to any measured ground-water level, makes it
very doubtful that any leachate would ever impact the natural
system. If liquids are in a sump in a removable gquantity, they
will be pumped or bailed out and solidified. Monthly monitoring
for the presence of liquids will preclude the possibility of any
liguids remaining on the liner for any substantial length of
time. Monitoring of the leachate collection system will ke done
on a gquarterly basis, corresponding to the scheduled ground-water
monitoring quarters, following final capping of the cell. Final
capping is defined as the date that the 2-foot of compacted clay
and the 1.5-feet of unspecified soils has been placed on the cell
and verified. Prior to final capping of each cell it is 1likely
that water will be collected as a result of precipitation events.
Water found in the leachate collection system prior to, and
including, the two consecutive scheduled cround-water monitoring
quarters immediately following final capping of the cell will not
be defined as significant leachate (Section 7.4.1). The leachate
collection well and removal system is discussed in Section
5.2.3.4 and closure of the wells is discussed in Section 9.3.

The underdrain system for the mixing basin will be monitored on a
monthly basis to ensure that if leachate were to form, it would
not remain on the liner for any substantial period of time. The
underdrain system is shown in the mixing basin design
specifications on Plates 8 and 10.
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7.2 Ground-Water Monitoring

The ground-water monitoring system was installed prior to
placement of £ill at the site and includes 12 monitoring wells.
Plate 2 shows the locations of the monitor wells.

The wells are placed and constructed to monitor three situations
present at the site:

1) Perched ground water: Wells 101-108 were completed
into perched water zones on the edges of the site as
shown on Plate 2. The water in these zones are
hydraulically separated and chemically unequilibrated
from each other. The wells provide detection
information if a release from outer cells were to
occur.

2) Alluvial ground water: The western portion of the site
includes water at shallower depths related to an
alluvial system. Monitor wells 201 and 202 were
installed into this shallow ground water.

3) Denver Aquifer ground water: Well 301 was completed to
a depth of 78.4-feet. Since well 301 contained water
from the Denver Aquifer, well 302 was placed
approximately 2000 feet east and was also completed
into the Denver Aquifer at a depth of 89.8-feet.

The location of these monitor wells appears sufficient to
determine if a release has occurred. Because the materials CSI
disposes of are typically lighter than water or water soluble,
the wells will be screened to include the upper zone of saturated
material. In the perched zones, the saturated interval will
likely be less than 10 foot in thickness and in these cases the
entire interval will be screened. The slotted length of pipe was
placed to approximately 3 feet above the top of the uppermost
saturated interval in case of water level fluctuations. A
typical diagram of the construction of a ground-water monitor
well is included in Figure 7.1.

Temporal data was collected by sampling all wells a minimum of 4
times prior to beginning filling at the site. This data will be
used in statistical analyses of subsequent monitoring episodes.

The wells will be sampled in accordance with Environmental
Protection Agency (EPA) sampling protocols. Proper chain-of-
custody procedures will be followed during each sampling event.
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All water samples will be collected and analyzed for the
following parameters four times per year to gather background
water-quality data:

Arsenic

Barium

Cadmium

Calcium

Sodium

Chloride

Ammonia

Specific Conductance (field)
Total Organic Halogen (TOX)
Magnesium

Potassium

Sulfate

Total Dissolved Solids (TDS)
Chemical Oxygen Demand (COD)
Total Organic Carbon (TOC)
Lead

Iron

Alkalinity

Nitrate-Nitrite

pH (field)

Phenols

The operator of the facility shall make justifiable changes in
the monitoring plan as needed if the appropriate regulatory
agencies would like to amend the sampling parameter list. Once
background data is established using the above parameter list, a
reduced parameter list for quarterly monitoring may be
established with regulatory approval.

7.3 Operational Monitoring

Site inspections and the operational monitoring at the facility
are completed on a daily basis and the results are entered into a
logbook as outlined in Section 6.1.3.

As an additional set of operational monitoring criteria, CSI will
complete the following:

* Two times per year, for five years following approval
of the revised D & O, a sample of High Organic Content
Waste (HOCW) will be collected and analyzed to
determine the effectiveness of the solidification
process on HOCW. HOCW will be defined on a selection

7-4



Revised August 1991

process as follows: the sample selected will correspond
to scheduled deliveries of known waste streams that
contain approximately 2% to 50% oil, grease, or organic
materials. The onsite laboratory will notify the CSI
chemist when sufficient amounts of this waste stream
exist in the mixing basin. A sample will be taken from
the entire batch of this waste in the basin (app.
20,000-25,000 gallons) both prior to solidification and
after solidification. The samples will be analyzed for
TCLP (all compounds on the TCLP list), Oil and Grease,
Total Organic Carbons, and Total Organic Halides. This
HOCW study will be completed as a condition of the
Adams County Permit.

* A solidified waste sample will be collected and a
geotechnical analysis will be performed to determine
whether leachates are released under pressure. This
test will be completed annually during the first two
years of operations.

* A sample of solidified material will be collected from
a disposal cell and will be analyzed using the Toxicity
Characteristic Leachate Procedure (TCLP) test. This
analysis will be performed semi-annually during the
initial 5 years of site operations.

The results of these tests will be evaluated and forwarded to the
appropriate regulatory agencies.

In addition, the waste analysis may be amended to include other
analyses if required by the EPA. The waste analysis plan may be
further modified if it is determined by CSI, or appropriate
regulatory agencies that the proposed analysis is inadequate to
detect all hazardous materials.

The temporary berms constructed will also be inspected to ensure
they are effective. Monitoring will be done to check for
potential erosional damage and breeches in the construction.
This will be completed on a monthly basis and after any
substantial precipitation event.



Revised May 1992

7.4 Negative Monitoring Results
7.4.1 Definition of Negative Monitoring Results

Negative monitoring results for ground-water monitor wells at the
CSI facility are defined as two situations. The first situation
is if water is found in monitor wells that have previously been
dry.

The second situation defined as negative monitoring results is
taken from 40 CFR, Part 264.97(h). This section discusses
statistical determinations relating to background sampling
analytical results for hazardous waste facilities. Although CSI
is not a hazardous waste facility, these methods, or similar
methods of equal validity, is a generally accepted standard and
also a conservative measure for the CSI facility. Because there
is no up-gradient vs. down-gradient ground water system at the
site, the method listed under Part 264.97 (h) (1) (i) is not
appropriate. Part 264.97 (h)(1)(ii) and Part 264.97 (h) (2)
allows for the use of equivalent statistical methods to allow for
site-specific ground-water conditions. A statistical method
negotiated with, and approved by the appropriate regulatory
agencies will be used to define a negative monitoring event. The
background data used to analyze the parameters will be collected
from four monitoring episodes prior to filling operations at the
facility. '

Additionally, the leachate collection wells in the cells are
monitored and negative monitoring results are defined as the
detection of significant leachate in the wells. It is, however,
very likely that precipitation events will result in waters being
collected in the sumps before they are covered with solidified
materials. The removal of these waters will continue during the
life of the cell and the post-closure period but notifiable
monitoring will begin only after the sump can no longer be
visually inspected.

Leachate detected in the underdrain system of the mixing basin
also will be defined as negative monitoring results.

Any visible amounts of asbestos fibers released to the atmosphere
will be defined as negative monitoring results.
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7.4.2 Proposed Action in the Event of Negative Monitoring
Results '

If, at any time during the life of the site or during the post-
closure period of the site negative monltorlng results are
obtained, the appropriate regulatory agencies will be notified
within 5 working days of determination of negative monltorlng
results. The operator will reduest to meet with these agencies
to discuss the results. If necessary, confirmation sampling and
testing will be conducted. If the negative monitoring results
are confirmed, the operator will evaluate the data and present a
plan of action to the county and the state within 30 days. The
plan will include specific actions to be undertaken and a time
schedule required to correct the situation. The plan will be
implemented on approval by the appropriate regulatory agencies.
Any situations that pose an immediate threat to human health or
the environment will be corrected as quickly as possible.

If leachate is detected in the leachate collection system, the
appropriate regulatory agencies will be notified within five days
from the date of detection. The leachate will be analyzed and
probable source of origin will be interpreted. The suitability
for onsite solidification and disposal will be subject to
regulatory approval. Upon analysis, a plan of action will be
submitted to the appropriate regulatory agencies which will
include the amount of leachate, determination of whether the
leachate represents a long-term or short-term problem, and
corrective action to be taken. Regardless of formal requests by
the regulatory agencies, Subtitle C corrective action procedures
may be used if applicable.

If leachate is found in the underdrain system of the mixing
basin, the basin will be immediately emptied and 1nspected for
cracks or leaks. The cracks or leaks will be sealed prior to
returning the basin to use. County Zoning and Certificate of
Designation Regulations, State Health Department Rules and
,Regulatlons, Federal Rules and Regulations (including Subtitle C,
if applicable), and any other rules and regulations by
appropriate agencies that have jurisdiction at the time negative
monitoring results occur, shall all be consulted to determine the
appropriate procedures and corrective actions to be used.

Negative monitoring of the asbestos storage area or disposal cell
will be corrected immediately. Any leaking containers detected
in the storage area will be immediately placed in the cell and
covered with a minimum of 6 inches of cover material. If leaks
are detected emitting from the cell, an adequate amount of cover
will be placed over the containers to abate the release.
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8.0 CONSTRUCTION QUALITY ASSURANCE AND CONTROL

Construction quality control will be used to ensure that facility
designs are implemented and the cells are built in accordance
with the plan. This section will focus on the materials used to
construct the solidified waste disposal cell liners and the caps
for both the solidified waste disposal cells and asbestos waste
disposal cell. More specific details of the construction Quality
Assurance/Quallty control (QA/QC) are found in the construction
specifications in Appendix Q.

8.1 Material Specifications

Different materials are used to construct the liners in the
solidified waste disposal cells. These include clay for the base
and side slope liner and cell cap; a synthetic liner on top of
the base clay liner; material for a capillary barrier beneath the
clay liner; drainage material to ensure proper drainage to the
leachate collection system in each cell; a filter fabric to
ensure the drainage material remains open for drainage; an
unspecified soil to increase the potential for revegetation on
the cell caps and protect the clay cap; and topsoil for
revegetation of the cap. The spec1flcatlons for these materials
are outlined in Section 5.2.3.3 and in Appendix Q.

8.2 Excavation Inspections

To ensure that excavations for the cells are completed in
accordance with the design standards, and that conditions met are
consistent with those described in this Design and Operations
Plan, excavation inspections will be made for each cell. The
inspections will be conducted by an independent consultant who
will then produce a written report that includes all observations
made in each newly excavated cell. Copies of the excavation
report will be submitted to both Adams County and CDH. The
excavation inspections will be completed prior to placement of
the liner in the solidified cells and prior to placement of any
asbestos materials in the asbestos disposal cell. In addition,
the configuration of the cell will be measured by a registered
professional land surveyor, with the results included on an as-
built diagram.
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8.3 Clay Liner and Final Cell Cap Inspections

To ensure that the clay liners and cell caps for the solidified
waste cells are constructed in accordance with the specifications
contained in this report, an independent soils and testing firm
will be employed to observe and test the materials prior to
placement and following compaction. The program will consist of
initial material classification tests for every 3000 cy of clay
material placed in the liner and for every 2000 cy of clay
material placed in the cap. This type of testing will ensure
that the materials placed are suitable for their intended use.
In addition, compaction and moisture content testing will be
conducted on the compacted clay liners and cover. Specific
requirments for the construction and testing can be found in the
Specification in Appendix Q. Initial filling of the cells over
the lined portions will not be allowed without an engineering
report from the construction quality control contractor
indicating the materials have been placed in accordance with the
specifications noted in this report. Any portions of the clay
liner left exposed to the elements for more than 60 days will be
scarified, recompacted, and retested to ensure they meet the
specifications. Copies of the engineering reports will be
provided to Adams County and CDH.

The asbestos cells only require certification that a minimum of
1.5 feet of compacted, unspecified soils and 6 inches of topsoil
have been placed on the cap. Testing procedures specified for
the solidified waste disposal cells are not required to be met
when capping the asbestos cell.

8.4 As-Built Diagrams

Each cell will be required to have an as-built diagram completed
and submitted to the regulatory agencies within 30-days following
completion of construction. The diagram will include:

Total cell depth

Surface dimensions of the cell

Side slope grades

Cell base grades both laterally and longitudinally
Surface water diversion berms construction and location

* ¥ F ¥ ¥



Revised September 1991
9.0 CLOSURE AND POST-CLOSURE REQUIREMENTS

9.1 Closure

Closure at the facility will be completed during filling of the
final disposal cell and will conform to all State and Federal
regulations. CDH and the Adams County Commissioners will be
notified at least sixty days in advance of the final closure date
in addition to placing signs at the facility entrance to notify
the public of closure. The buildings at the site may be removed
or saved for reuse upon approval by the appropriate agenc1es.

The tanks at the site may also be removed for reuse. The mixing
basins at the site will be demolished and placed in the last cell
prior to closure or they will be decontaminated, demolished, and
placed in a suitable demolition landfill off- 51te. The
decontamination will be completed using a non-hazardous cleansing
agent and a high pressure wash. Any wash water generated will be
properly disposed of.

Foundations that may remain at the site will be removed and
placed in the final cell or, if they are not contaminated,
removed to a demolition landfill.

The drum storage area components will be excavated and placed in
the final cell, if contaminated. Uncontaminated components will
be properly dlsposed of or reused. This will include the sand
bed, synthetic liner and overlying soil bed. Any berms
surroundlng the tank farm will be removed. If there is visible
soil stalnlng, the soil will be placed in the final cell. If
there is no visible staining, the soils will be graded to match
the contours of the site.

The final cell will be capped and revegetated following removal
of the materials in the operations area. Water balance
calculations are included in Appendix 0. It is anticipated that
the final site configuration will be very similar to the area's
appearance prior to operations. The topography will approximate
the same contours and slope at similar grades to the existing
site, though the entire site elevation will be raised
approximately 4 feet from the initial elevations as noted on
Plate 1. Following capping of the final cell, the remaining
disturbed portions of the site will be brought to similar grades,
revegetated and post-closure maintenance procedures will begin.
Plate 11 shows the approximate topography of the closed site.

The soils excavated from the cells will be spread over the unused
portions of the site and feathered to meet the existing
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topography on the western site boundary. The fill will result in
grades being reduced from the steepest at approximately 6 percent
to 3 percent.

The total amount of soil that will be available after cell
construction is expected to be minimal. Any additional soil will
be sold or removed off-site during the life of the facility, or
placed in the area designated on Plate 1. If additional soil for
clay construction is needed, it may be imported from off site
from the adjacent property to the south or other property in the
area. Prior to such importation, the appropriate agencies shall
be consulted on what approvals are needed for such importation.
Final grading plans shown on the grading plan may be modified
depending on the availability of soils at closure and potential
post-closure uses. A final grading plan will be submitted upon
closure for review and approval of appropriate agencies.

Soils will be spread only after harvest has been completed so
interference with farming activities will be minimized. The
topsoil will be stripped and stockpiled prior to spreading the
excavated soil. After spreading is complete, the topsoil will be
replaced and the farming activities will continue. It is
possible that the additional soil will require a change from the
normal soil preparation. Soils will be tested by an agricultural
lab to determine the proper types and amounts of fertilizer to be
used for farming and revegetation prior to seeding.

9.2 Reclamation and Revegetation

All disturbed areas of the site will be reclaimed in accordance
with this closure plan. The cells will be capped and reclaimed
following completion of filling. In this way, the site will
remain as close as possible to its original state. The
reclamation process includes the procedures specified in this
section for topsoil storage, fertilization, seed bed preparation,
and seeding. CSI reserves the right to use the land for any uses
that may be approved by the appropriate agencies.

During the excavation of the cells, a minimum of 6 inches of
topsoil will be removed and stockpiled separately from the other
excavated materials. The stockpile location will depend on the
cell to be excavated, but it will generally be on undisturbed
ground in the vicinity of the excavated cell. It will be placed
as not to disturb the CSI or the farming operations. The topsoil
will be stockpiled for varying lengths of time per cell. Cells
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that are expected to remain open for periods exceeding six months
will require their topsoil stockpiles to be revegetated with
native grasses. This will minimize the potential for erosion.

Interim reclamation will be employed until all portions of the
property have been filled; final reclamation will be undertaken
once final grades are achieved for an area. The initial 40 acres
contains the facility area, the asbestos cell, and four waste
cells; the balance of the site, except for topsoil and
overburden stockpiles and excess overburden deposition area on
western portions of the property, will remain in agricultural
production. As other areas are excavated for cell use and taken
out of agricultural production, previously filled areas will
receive interim revegetation or final revegetation depending upon
whether final grades have been achieved. Generally,
approximately 40 acres of property will be disturbed at any one
time and will not be in crop production, lying fallow, and will
not be revegetated with either interim or final revegetation.

The balance will be in topsoil and overburden stockpiles, excess
overburden deposition area and previously filled areas which have
received interim or final revegetation, and in unexcavated and
unfilled areas still being farmed.

As areas are excavated, topsoil and overburden will be stored in
piles and receive interim revegetation if they will be left
undisturbed for more than 6 months. Overburden may also be
exported offsite in trucks that bring in waste, or sold off for
projects that need £ill material. Since the exact final grades
will be determined by the amount of overburden available, final
grading and revegetation may not occur until the end of the life
of the facility on all or portions of the property. Both interim
and final revegetation will be an ongoing process, and annual
evaluations and a final evaluation will be made to determine if
areas need to be revegetated during the site's operation and
prior to final closure.

Interim and final reclamation will proceed according to the
standards outlined below.

* TInterim revegetation will consist of seeding as follows:

Grass % of mix PLS/Acre Seeding Rate

Pubescent Wheatgrass 100 9.0

All rates above are for drill seeding; rates should be
doubled when broadcast seeding.
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All topsoil and overburden stockpiles that will be left
exposed for 6 months or more, all disturbed areas intended
for later grading prior to final grading, overburden
deposition areas that aren't at final grade, and all
temporary and permanent drainage channel areas shall be
seeded as outlined above. For areas larger than 10 acres in
size, 1/2 ton per acre of hay, straw, or barnyard manure
should be employed as mulch to protect the soil from
erosion.

For interim revegetation, all areas that were subject to
traffic, internal haul routes, or other compaction in excess
of natural conditions, shall be scarified to a depth of 4-6
inches prior to seeding. The same scarification shculd also
occur for final revegetation prior to topsoil replacement,
except that over fill areas the scarification should only be
undertaken after the minimum of 18 inches of overburden has
been placed over any filled areas where the clay cap is in
place.

Upon completion of any area where final revegetation is
proposed, topsoil will be replaced over an area at a minimum
thickness of 6 inches over a minimum 18 inches of unspecified
material, over a minimum 2-foot thickness compacted clay

cap. The ground surface beneath the topsoil will be

prepared prior to placement of the topsoil, although some
consolidation of the surface is to be expected due to the
equipment used for revegetation and to natural processes
during precipitation.

Final revegetation will consist of seeding as follows:

Grass Rate % of mix PLS/acre
Seeding Rate

Pastura Blue Grama 1.5 20 0.3
Vaughn Side Oats Grama 4.5 25 10/25
Arriba Western Wheat Grass 8.0 25 2.0
Goshen Prairie Sandreed 3.5 30 1.G65
Prairie Clover T

All above rates are for drill seeding; rates should be
doubled when broadcast seeded. Prior to final revegetation,
soil tests will be undertaken to determine fertilizer needs.
Barnyard manure may also be employed both for mulch and to
replace part of the fertilizer need.
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* If possible, prior to final revegetation, especially in the
overburden deposition areas and for all large areas (100+
acres) proposed for revegetation at one time, either milo or
sterile sorghum should be planted between May 15 and June 30
as a cover crop at a rate of 10 pounds per acre. Drill
seeding of the final revegetation seed should then occur
between November 1 and April 1 when the soil is not wet or
frozen. If a cover crop has not been employed for areas
larger than 10 acres in size, 1/2 ton per acre of hay,
straw, or barnyard manure should be employed as mulch to
protect the soil from erosion.

* Weed control to prevent undesirable plants such as Canadian
Thistle, Mush Thistle, Knapweed (all varieties), Leafy
Spurge and Russian Thistle shall be controlled by cutting
and chemical spraying. For interim revegetation areas,
mowing should be employed several times during the summer
months when weeds reach a height of approximately 18 inches.
For final revegetation, an initial application of "Glean" or
similar chemical shall be used, then mowing as needed until
a satisfactory stand of grass is established and is in the
5-leaf or larger stage of growth.

Upon completion of filling each cell, it will be capped and
revegetated. The cap will be constructed according to the
specifications included in Section 5.2.3.6 and Appendix Q of this
report. The entire cap, with the exception of the top501l nay
be placed immediately upon reaching cell capacity or in phases as
filling progresses. The topsoil will be placed immediately prior
to fertilizing and seeding.

This revegetation plan is according to guidance from the
Soil Conservation Survey. Modifications to these reseeding
specifications can be made, if necessary, following the
inspection of progress on the initial cell revegetation.
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9.3 Post-Closure Monitoring

The ground-water monitoring wells installed at the site will be
sampled and analyzed for the parameters specified in Section 7.2
for a period of ten years following site closure. Site post-
closure monitoring will take place following completion of the
final cap and cover of the last cell. If, at any time during the
post-closure period, negative monitoring results are confirmed,
the actions proposed in Section 7.4 will be undertaken.

In addition to the ground-water monitoring well sampling, the
leachate collection wells in each cell will be monitored on a
quarterly basis for a period of 10 years following cell closure.
If any leachate is found to exist, CSI will notify CDH and Adams
County within 5 working days of discovery and request a meeting
with the agencies. The leachate will be analyzed for the same
parameters as the ground-water monitor wells to determine a
potential source. A plan of action will be presented to the
state which may include increasing the frequency of monitoring
and a work plan which includes volumes to be pumped and
analytical results. The leachate will be pumped and transported
to the mixing basin for solidification and disposal with the
approval of the county. The county may determine that additional
analysis of the leachate is warranted to determine its
suitability for onsite disposal. If this determination is made,
the operator shall perform such additional analysis prior to
solidification. If leachate is continually being generated
following 6 months of monitoring, CSI will notify CDH and Adams
County and prepare a corrective action plan to remediate the
problem. The cells are not expected to produce any leachate
follow1ng placement of the final cap and a 10-year monitoring
period is sufficient to detect any potential problems with the
cell. If the cells remain dry during this monitoring period, the
leachate collection wells will be abandoned to allow
redevelopment of the site. Leachate post-closure monitoring
results will be submitted to the appropriate agencies.

9.4 Post-Closure Inspections and Maintenance

Post-Closure inspections at solid waste landfill sites are typically
conducted to detect possible settling of the refuse and cracking
occurrences in the clay caps. The solidified materials disposed

of in the cells at the CSI site have much less potential for
significant settling and therefore settlement inspections will be
maintained on an annual basis during the post-closure period.
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The caps of the cells will be 1nspected for cracking, erosion and
condition of the vegetation on a semi-annual basis with one of
the inspections being completed in the late spring when thaw and
runoff is most likely to cause damage. The erosion potential for
the area is minimal as evidenced by the soil loss calculations
completed and included as Appendix P. Any damage detected will
be promptly repaired.

9.5 Projected Post-Closure Land Use

Future land use at the CSI site will be determined with the
completion of a revised Adams County Comprehensive Plan. There
are no specific redevelopment plans existing at this time
although the type of disposal that has occurred at the site does
not preclude redevelopment, as is sometimes the case at typical
sanitary landfills. Geotechnical analyses completed on the
materials suggest that the materials are suitable to support
typical foundation loads of 1000 to 2000 pounds per square foot.
The materials placed in the cells will support loads typically
associated with construction of light commercial or 1ndustr1a1
buildings. Construction of buildings for open space and ]
recreational uses is also feasible. Methane gas generation,
severe slopes, and settling problems are not 11ke1y to occur at
this site, making it possible to develop the land in a number of
ways follow1ng the site closure. Adams County, TCHD, CDH, and
local governing bodies will be notified of post- closure land use
and will be involved in determining whether that use could impact
the integrity of the closed facility.
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1. Monitor Wells are located and Installed to monitor three sltuations:

Perched zones of water. — 100 Serlee Wells
Aliuvial ground water, — 200 Serles Wells
Denver aquifer water, —~ 300 Serles Wella.
See text for speclfice on each well.

2. Welis were sompled 4 times prior to fllling at the site to obtaln
representatlve background Informatlon regerding water quality.

3. Temporary berms will be used to route runoff from open calis.

4. Temporary berms will be constructed and graded to produce
runoff grades of approximately 1 percent.

S. Temporary berma will be revegetoted to reduce eroslion potentlal,

6. Typlcal temporary berm construction le shown In Detall A.

7. Temporary berme will be Inspected regulerly. If damage Is noted, the
temporary berma will be repaired by CSi.

8. = — Cells which may bs comblned into one or more larger celle. If comblned Into one
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DETAIL A
TYPICAL TEMPORARY DIVERSION BERM CONSTRUCTION
L) DRAWING NOT TO SCALE

BERM CONSTRUCTED OF UNSPECIFIED SOILS
BERMS PLACED TO DIVERT RUNOFF FROM CELLS

BERMS CONSTRUCTED PRIOR TO CELL CONSTRUCTION COMPLETION

BERMS MAY BE REMOVED UPON COMPLETION OF CAP/COVER CONSTRUCTION
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' PLATE 8 NOTES:
| - : : ; : | DETAIL D - TYPICAL CELL CAP CONSTRUCTION
! L. LlNER @ TOE - SIDE VIEW 1) There is one asbestos cell with a total air capacity of 169,100 cubic DETAIL C
1 DETA”_ A - TYPICA _ yards. The cell will be excavated to a depth of 25+ feet at the west end SlDE VIEW ¢ 55 TOPSOI
to 35+ feet at the east end. / ‘ :
: Sl 2) Asbes?os cells will be filled in three to f%ve phases according to whether GRADE BREAK = 5'_\ B Y |5' UNSPECIFIED COVER
=k containers are placed on their sides or upright. ; b i;
: = 3) The asbestos storage area will be located in the southeastern corner of < : !
C N AT
| FILTER FABRI . el the asbestos disposal area and as the new cell phases are excavated, it 8 2O ICOMEACTED [!1
i % 5 CLAY LINER i
i [-6" SAND DRAIN WITH LEACHATE PFPR [ s < o ooyt b moyed, forthe closed, phages: e |
i A R T AT BT ST E fe te P Sy et W P SRR P R et - -‘-—() 115 4) Cell designs on this plate is typical of the cell's construction. : . o '
!‘f St R e o 5) Asbestos wastes will be accepted only in rigid containers. 2.55 7.65 IL 19.0 FILL
| o> COMPACTED CLAY LINER 7 ". 9 6) Containers will be placed in the cells by trained CSI personnel only. NATURAL MATERIAL PT#
-l T NP T LI T EE LS DT s o o 43 7) Containers will be covered with 6 inches of soil following placement in the 2.
i B ISR }7;:‘~.£-‘:AND CAPILLARY BARRIER AT LRSS 05 , cells. The containers will not be compacted. GRADE BREAK-{\ /
| b 8) Precipitation waters will be collected in the.cell at the east-center of
‘ ATERIAL PT# 2
NATURAL M each filling phase. 1 .-@
‘: 9) The cells has been secured by placing an 8-foot chain link fence around 7.4° AT 34 3 4 AT 24
each cell as it is constructed. :
10) The asbestos cell will be excavated with 2 to 1 side slopes except for the
CTION road cut area where side slopes will be a minimum of 3 to 1.
T |L B TYPICAL LINER 8’ SUMP CONSTRU 11) The access road into the cell will be graded to an approximate 6% slope. [ o _
DE A vl TION 12) Warning signs will be constructed and placed as shown in the Design and N Y MYMINTC J | T A N B : N
LONGITUDlNAL SLOPE - CROSS SEC Operations Plan and on this plate. = A\‘ o, - \_, | l O ,“\. S ) | | .
13) The cell cap consists of a mimimum of 2.0 feet of compacted clay, 1.5 feet e = e o 2=
of unspecified fill and 6 inches of topsoil. Additional unspecified fill ® 2080 tr[i\:]]- lOfTHﬁYE;:E’?' cb(f;;l:; 308
| : may be placed over the cell to match the grades across the site. i TH RI'T":_'\'_; CU :,“} ";C‘%}“ e
| \?VEE[Y'?OCS?L‘}_A‘_!-'EACJEOR 14) Disposal of asbestos wastes will comply with all applicable state (303) 450-22C
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GENERAL NOTES

2.0-0
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1. LIVE LOADS USED IN DESIGN:
SEE SECTION 'C' FOR CUR® A.  EQUIVALENT FLUID PRESSURE ON OUTSIDE FACE OF WALLS ==--=n=oenne- 70 PCF
| PETAIL AT PERIMETER OF 2;@2 2;051_64;;&::A210H6 J B.  SURCHARGE (LATERAL LOAD) ==mmmmmmmmmmm s oo oo 100 PSF
DE,
[ QrRESH e 2. CONCRETE:
N A.  ALL CONCRETE SHALL DEVELOP 4000 PSI COMPRESSIVE STRENGTH IN 28 DAYS.
B.  CONCRETE MIX SHALL CONTAIN A MINIMUM OF 6 SACKS OF CEMENT PER CUBIC
YARD, EVEN THOUGH HIGHER STRENGTHS MAY BE ATTAINED WITH USE OF A WATER
REDUCING AGENT. USE ASTM C 150 TYPE 11 CEMENT
A {S C. ALL CONCRETE SHALL BE MADE WITH 3/4 INCH MAXIMUM SIZE AGGREGATE.
TOP OF WALL ELEV. D.  PLACE CONCRETE WITH A SLUMP OF 4 INCHES, WITH A MAXIMUM VARIATION OF
(00'-0, FOR REFERENCE PLUS OR MINUS 1 INCH. ALL CONCRETE IS TO BE CONSOLIDATED WITH
ONLY, . MECHANICAL VIBRATORS.
. MAXIMUM WATER-CEMENT RATIO TO BE 0.48.
F.  PROVIDE 6% AIR ENTRAINMENT IN CONCRETE, PLUS OR MINUS 2% BY VOLUME.
- - = : : ! _ N 6. CONCRETE SHALL NOT BE PLACED IF MINIMUM AIR TEMPERATURE IS EXPECTED TO
: 3 FALL BELOW 40°F IN THE 7 DAY PERIOD FOLLOWING PLACEMENT OF CONCRETE.
/ LEACHATE peTECTION N PROVIDE EXTERNAL HEAT AND INSULATION BLANKETS TO PROTECT CONCRETE IF
\ SUMP, SEE DETAIL "1 TEMPERATURES DROP BELOW 40°F. _
/AN H.  CALCIUM CHLORIDE ADDITIVE IN CONCRETE WILL NOT BE ALLOWED EXCEPT BY
\ / =) WRITTEN PERMISSION OF ENGINEER.
, ! - I.  THE OWNER WILL ENGAGE A CONCRETE TESTING COMPANY TO OBTAIN AND TEST
o CONCRETE SPECIMENS. THE CONTRACTOR MUST COORDINATE HIS SCHEDULES SO
' : ! 3 (¢ (v ¥ THE SPECIMENS MAY BE TAKEN DURING CONCRETE PLACEMENTS.
N \ .5 ‘ ; FOUR (4) SPECIMENS OR CYLINDERS SHALL BE TAKEN FOR EVERY 30 CUBIC YARD
o7/ — CONTROL JOINT — POUR, AND FOR EACH AND EVERY POUR MADE. BREAK ONE CYLINDER AT 7 DAYS,
o . gmg ng A(T) 232180,'\%. HOLD THE Fgugﬂ; CYLINDER IN C!\(SE TFIERE IS A
CONTROL QUESTION ON 28 DAY STRENGTH. REPORT TEST RESULTS TO ENGINEER WITHIN
BASIN OR TANES SLAB /)7{’ " lJoNT 2 DAYS AFTER BREAKS.
i ELEV. 92'-0, POR- e - Q J. DO NOT BACKFILL AGAINST WALLS UNTIL CONCRETE IN FIELD (NOT LABORATORY
/ ReFeRENCE ONLY, / 3 o 9 SPECIMENS) EXCEEDS 3000 PSI COMPRESSIVE STRENGTH, OR 7 DAYS, WHICHEVER
YRV ES IS GREATER.
RVIRY K.  CONCRETE JOINTS IN A HORIZONTAL PLANE WILL NOT BE ALLOWED, EXCEPT AS
DETAILED. ANY STOP IN CONCRETE WORK MUST BE MADE WITH VERTICAL BULK-
LEACHATE DETECTION ‘ B HEADS. ALL CONSTRUCTION JOINTS SHALL BE AS DETAILED OR APPROVED BY THE
Al SUMP, SEE DETAIL I, 5.1 ! %rt{GwI"HEEEfnJREASM WALLS MUST BE CAST IN ONE POUR. BASIN SLAB TO BE CAST
‘ L. APPLY WHITE PIGMENTED LIQUID CURING COMPOUND (CONFORMING TO ASTM €309)
a Vv TO SLABS WITHIN 30 MINUTES OF FINISHING. APPLY SECOND COAT OF COMPOUND
_W WITHIN 30 MINUTES OF FIRST COAT, APPLIED AT 90° TO THE FIRST. COVER
7 5 SLABS WITH 6 MIL POLYETHYLENE FILM FOR 48 HOURS AFTER POURING.
&7 M.  FORMWORK WILL CONFORM TO SHAPES, LINES, AND DIMENSIONS OF MEMBERS SHOWN
! ON THE DRAWING AND BE SUFFICIENTLY TIGHT TO PREVENT LEAKAGE OF MORTAR.
COAT ALL FORMMORK PRIOR TO PLACING REINFORCEMENT. FORMWORK WILL NOT
Q EMPLOY STAKES DRIVEN INTO THE SAND DRAIN MATERIAL, TO PREVENT
- - - = _ . ) B PENETRATING SYNTHETIC LINER.
Q N.  COVER TOP OF WALLS WITH ROURLAP, KEPT WET FOR 4 DAYS AFTER POURING.
\\ FORMWORK CAN BE REMOVED NO LESS THAN 4 DAYS AFTER POURING.
3. REINFORCING STEEL:
A.  ALL REINFORCING SHALL CONFORM TO ASTM 615(SI), GRADE 60.
B B.  NO SPLICES OR REINFORCEMENT SHALL BE MADE EXCEPT AS DETAILED OR
‘\ A I \ 5 AUTHORIZED BY THE ENGINEER. LAP SPLICES, WHERE PERMITTED, SHALL BE A
s y MINIMUM OF 36 BAR DIAMETERS.
\ . / S C.  STAGGER SPLICES A MINIMUM OF 4'-0" FOR ADJACENT HORIZONTAL CONTINUOUS
p e BARS. |
~coNTROL JOINTS — A PeNTROL JonlTe =2 D.  DETAIL BARS IN ACCORDANCE WITH A.C.1. DETAILING MANUAL AND A.C.I.
2, BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE, LATEST EDITIONS.
E.  PROVIDE ALL ACCESSORIES NECESSARY TO SUPPORT REINFORCING AT POSITIONS

SHOWN ON THE DRAWINGS.
F. SHOP DRAWINGS FOR REINFORCING MUST BE REVIEWED BY THE ENGINEER PRIOR TO

PLAN ‘ FABRICATION.
1/8"1'-0 G. THE ENGINFER MUST OBSERVE THE PLACEMENT OF REINFORCING PRIOR TO PLACING
5 CONCRETE. CALL A MINIMUM OF 24 HOURS BEFORE PLACING CONCRETE, AND
SEE SHEET 5-2 FOR LoNaITURINAL ANP TRANSUVERSE SECTIONS, S AN by S B ) I
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