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VOLUNTARY CLEANUP AND REDEVELOPMENT ACT
CHECKLIST AND INFORMATION COMPARISON TABLE

This table provides a checklist of information that may be included in a Voluntary Cleanup
Program application. Although not all information requirements apply to all sites, the applicant
should review this list carefully and include in the application any information that is relevant to
the property in question. The table should be submitted in the application, with the page numbers
in the application where this information can be found inserted into the last column. This is not an
application requirement, but it does greatly assist the reviewer.

This table may also be used to compare the information normally contained in Phase | and Phase II
Environmental Audits, with the requirements of the VVoluntary Cleanup Program application.
Since these audits are commonly performed, the table will assist owners in determining any
additional information that may be needed, if you have already performed a Phase | or Phase 11
audit.

DIRECTIONS FOR COMPARISON TABLE INTERPRETATION

The table that follows is organized like the one below.

[P [P | vC | 1. General Information | Page |

The first three columns provide the comparison between the information requirements of Phase |
(P1) and Phase Il (P 11) Environmental Audits and the VVoluntary Cleanup Program application
(VC). In each column you will either see a blank space, a zero (0), a plus sign (+) or a minus sign
(-). These can be interpreted as follows:

+ means requirements are more detailed than other documents
- means requirements are less detailed than other documents
0 means requirements are similar to other documents

a blank means that the requirement does not exist for that document
So, for example, if you saw a (+) in the VC column, it means that there are additional
information requirements for the Voluntary Cleanup Program application in comparison to the
audit reports for that item. If there was a (0) in the VC column, then the information contained in

the Phase | or Phase Il audit is adequate for the VVoluntary Cleanup Program application.

The fourth column provides the checklist of information items required in the Voluntary Cleanup
Program application.

The fifth column provides a place for you to insert the page number from the Voluntary Cleanup
Program application that pertains to this informational item. If the applicant fills this portion out
and returns the table with the application, it greatly assists the reviewer in finding information
within the application.
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I. GENERAL INFORMATION

Page

Name and address of owner

GI-1

Contact person and phone number

GI-1

o|o|lo|o

Location of property

GI-1

+ |O|O|O

Type and source of contamination

GI-1

Voluntary Clean-up (VC) or No Action Determination (NAD)

GI-1

Current Land Use

GI-1

+ |O|+ |+ OO |O

Proposed Land Use. Proposed future land use is not covered in a Phase | or 11
assessment. A voluntary cleanup approval is contingent upon this item.

Pl

Pl

VC

Il. PROGRAM INCLUSION

Is the applicant the owner of the property for the submitted VC or NAD? In a
Phase | assessment, the owner is not always the party preparing the
assessment. The Voluntary Cleanup Program requires owner/designated
representative to complete the submittal.

Is the property submitted for the VC or NAD the subject of corrective action
under orders or agreements issued pursuant to provisions of Part 3 of Article
15 of this Title or the federal RCRA 1976 as amended? Although Phase |
assessments review state records for RCRA corrective actions, the VVoluntary
Cleanup Program requires details of a corrective action for an eligibility
determination.

NO

Is the property submitted for the VC or NAD subject to an order issued by or
an agreement with the Water Quality Control Division pursuant to Part 6 of
Article 8 of this Title? Although Phase | assessments review state records,
detail is not discussed. If Water Quality has issued a permit, the applicant is
ineligible.

NO

Is the property submitted for the VC or NAD a facility that has or should have
a permit or interim status pursuant to Part 3 of Article 15 of this Title for
treatment, storage or disposal of hazardous waste? Although Phase |
assessments review state records, detail is not discussed. For the Voluntary
Cleanup Program, details of permits or interim status are necessary for an
eligibility determination. Based on the site specifics of the permitted facility,
the applicant may qualify for the program.

NO

Is the property submitted for the VC or NAD subject to the provisions of Part
5 of Article 20 of Title 8 (Underground Storage Tanks) CRS or of Article 18
of this Title (RCRA)? Although Phase | assessments review state records,
detail is not discussed. For the Voluntary Cleanup Program details of
Underground Storage Tank or RCRA requirements are necessary to make an
evaluation. In some cases (e.g., tanks were removed prior to 12/22/88), the
applicant may be eligible for the program.

NO

Is the property submitted for the VC or NAD listed or proposed for listing on
the National Priorities List of Superfund sites established under the federal act
(CERCLA)? Although Phase | assessments review state records, detail is not
discussed. For the Voluntary Cleanup Program, details of CERCLA action
are necessary to make an evaluation. In some cases, the applicant may not be
eligible for the program.

NO
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Qualified environmental professionals must submit environmental
assessments. The applicant must submit documentation, in the form of a
statement of qualifications or resume.

GI-1

The applicant should provide the address and legal description of the site and
a map of appropriate scale identifying the location and size of the property.

GI-1

The applicant should describe the operational history of the property in detail,
including the most current use of the property.

GI-1

A description of all business/activities that occupy or occupied the site as far
back as record/knowledge allows.

PD1

A brief description of all operations that may have resulted in the release of
hazardous substances or petroleum products at the site, both past and present,
including the dates activities occurred at the property and dates during which
the contaminants were released into the environment. Although Phase | & II
assessments may reveal the release of hazardous substances or petroleum
products, the exact dates and quantities may not be discussed. For the
Voluntary Cleanup Program, the dates of activities, releases, etc., are
necessary for an evaluation of eligibility.

PD1

A list of all site-specific notifications made as a result of any management
activities of hazardous substances conducted at the site, including any and all
Environmental Protection Agency ID numbers obtained for management of
hazardous substances at the site from either the state or the Environmental
Protection Agency. The Phase | assessment will reveal whether a facility has
an Environmental Protection Agency ID number, but will not list the
notifications made as a result of management activities of hazardous
substances. This information is necessary for a Voluntary Cleanup Program
evaluation.

NA

A list of all notifications to county emergency response personnel for the
storage of reportable quantities of hazardous substances required under
Emergency Planning and Community Right-to-Know statutes.

NA

A list of all notifications made to state and/or federal agencies, such as
reporting of spills and/or accidental releases, including notifications to the
State Oil Inspection Section (OIS) required under 8-20-506 and 507 and 25-
18-104 CRS 1989 as amended and 6 CCR 1007-5 subpart 280.50 Part 3 of the
OIS regulations, etc.

NA

A list of all known hazardous substances used at the site with volume
estimates and discussion of relative toxicities. A Phase | & Il assessment does
not require such detail, however, the hazardous substances used, volumes and
toxicities are important for a VVC in the overall evaluation of risk and sampling
efforts.

NA

A list of all wastes generated by current activities conducted at the site and
manifests for shipment of hazardous wastes off site. A Phase | & Il
assessment does not require such detail, however, the manifest information is
important for a VC evaluation, as in the above item.

NA

A list of all permits obtained from state or federal agencies required as a result
of activities conducted at the site. A listing of all permits is beyond a Phase |
or 1l assessment. These are important for the Voluntary Cleanup Program so
the Department can evaluate what potential sources may be at the site.

NA

A brief description of the current land uses, zoning and zoning restrictions of
all areas contiguous to the site.

PD-6
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The applicant shall describe the physical characteristics of the site, including a
map to scale, and an accompanying narrative showing and describing the
following, utilizing historic knowledge as well as current data:
0 0 0 e Topography PD-3
0 - 0 o All surface water bodies and waste water discharge points NA
0 - 0 e  Ground water monitoring and supply wells PD-3
0 - 0 e Facility process units and loading docks NA
0 0 e Chemical and/or fuel transfer and pumping stations NA
0 0 e Railroad tracks and rail car loading areas NA
0 0 o Spill collection sumps and/or drainage collection areas NA
0 0 e Wastewater treatment units NA
0 0 e Surface and storm water runoff retention ponds and discharge PD-3
points
0 0 e Building drainage or wastewater discharge points NA
0 0 e All above or below ground storage tanks NA
0 0 e Underground or above ground piping NA
0 0 e Air emission control scrubber units NA
0 0 e Water cooling systems or refrigeration units NA
0 0 e Sewer lines NA
0 0 e French drain system NA
0 0 o  Water recovery sumps and building foundations NA
0 0 e Surface impoundments NA
0 0 e Waste storage and/or disposal areas/pits, landfills PD-3
0 0 e Chemical or product storage areas .
0 0 e Leach fields NA
0 0 o Dry wells or waste disposal sumps NA
If ground water contamination exists or the release has the potential to impact
ground water, the applicant should provide the following information for
areas within a one-half mile radius of the site:
0 0 e The state engineers office listing of all wells within one-half mile
radius of the site, together with a map to scale showing the PD-4
locations of these wells.
0 0 o Documentation of due diligence in verifying the presence or
absence of unregistered wells supplying ground water for domestic
use, when the potential for such wells is deemed likely as in older APP-D
residential neighborhoods, or in rural areas.
0 0 e A statement about each well within the half-mile radius of the site,
stating whether the well is used as a water supply well or ground APP-D
water monitoring well.
0 0 o Lithologic logs for all on-site wells; copies of field log notes may NA
be appropriate.
0 0 e  Well construction diagrams for all on-site wells showing screened
interval, casing type and construction details including gravel pack, |Na

interval, bentonite seal thickness and cemented interval.
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e Description of the current and proposed use of on-site ground water
in sufficient detail to evaluate human health and environmental risk
pathways. In addition, the applicant will provide a discussion of
any state and/or local laws that restrict the use of onsite ground
water.

PD-4

The applicant should provide information concerning the nature and extent of
any contamination and releases of hazardous substances or petroleum
products that have occurred at the site, including but not limited to:

e Identification of the chemical nature and extent, both onsite and
offsite, of contamination that has been released into soil, ground
water or surface water at the property, and/or releases of substances
from each of the source areas identified, including estimated
volumes and concentrations of substances discharged at each area,
discharge point, or leakage point as per Section 25.16.308(2)(b).
Although Phase 11 assessments identify the nature of contamination,
the extent is not always fully defined. For Voluntary Cleanup
Program purposes, the source, nature, extent and estimated volumes
of the release are important in the overall evaluation of risk and
eligibility.

PD-4

e A map to scale showing the depth to ground water across the site,
direction and rate of ground water movement across the site using a
minimum of three measuring points.

APP A-G

e Adiscussion of all hydraulic tests performed at the site to
characterize the hydrogeologic properties of any aquifers onsite and
in the area.

APP A-G

o All reports and/or correspondence, which detail site soil, ground
water and/or surface water conditions at the site, including
analytical laboratory reports for all samples and analyses.

APP A-G

e Addiscussion of how all environmental samples were collected,
including rationale involved in sampling locations, parameters and
methodology, a description of sampling locations, sampling
methodology and analytical methodology and information on well
construction details and lithologic logs. All sample analyses
performed and presented as part of the environmental assessment
should be appropriate and sufficient to fully characterize all
constituents of all contamination that may have impacted soil, air,
surface water and/or ground water on the property. The applicant
should use Environmental Protection Agency approved analytical
methods when characterizing the soil, air, surface water and/or
ground water.

APP A-G

Pl
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IV. APPLICABLE STANDARDS/RISK DETERMINATION

Page

The applicant should provide a description of any applicable
standards/guidance (federal, state, or other) establishing acceptable
concentrations of constituents in soils, surface water, or ground water, for the
proposed land use. Although a Phase 11 assessment evaluates applicable
regulations for the current land use, it does not cover the proposed land use
that may be different (e.g., the current land use is industrial and the proposed
land use is residential, which likely has more conservative levels for
contaminant concentrations).

PD-8

5
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I\VV. APPLICABLE STANDARDS/RISK DETERMINATION

Page

The applicant should provide a description of the human and environmental
exposure to contamination at the site based on the property’s current use and
any future use proposed by the property owner, including:

A table or list for site contaminants indicating which media are
contaminated and the estimated vertical and areal extent of
contamination in each medium.

NA

A table or list of site contaminants, indicating the maximum
concentrations of each contaminant detected onsite in the area
where contaminant was discharged to the environment, and/or
where the worst effects of the discharge are believed to exist. A
Phase Il assessment will evaluate the extent of site contaminants,
not the maximum point or worst effects. The Voluntary Cleanup
Program requests this item so that an understanding of the source
and nature of the contaminants can be made as it relates to risk.

APP A-G

A table or list for site contaminants indicating whether the
contaminant has a promulgated state standard, the promulgated
standard and the medium the standard applies to. A Phase Il
assessment will not necessarily compare the site contaminants with
state standards. This is important to evaluate whether the remedy
will meet risk-based cleanup objectives.

APP A-G

A description and list of potential human and/or environmental
exposure pathways pertinent to the present use of the property. A
risk determination is not usually completed as part of a Phase Il
assessment; the VC will use risk as part of the overall evaluation.

NA

A description and list of potential human and/or environmental
exposure pathways pertinent to the future use of the property. (A
risk determination is not usually completed as part of a Phase Il
assessment; the Voluntary Cleanup Program will use risk as noted
above. Phase Il assessments also do not evaluate future use of the

property.)

PD-3

A list and map defining all source areas, areas of contamination or
contaminant discharge areas. Phase Il assessments do not always
show source areas. The Voluntary Cleanup Program requires that
these areas be defined to indicate the proximity of contaminant with
respect to receptors and sampling efforts.

PD-3

A discussion of contaminant mobilities, including estimates of
contaminants to be transported by wind, volatilization, or dissolution in
water. For those contaminants that are determined to be mobile and have
the potential to migrate and contaminate the underlying ground water
resources, the applicant should also evaluate the leach ability/mobility of
the contaminants. This evaluation should consider, but not be limited to
the following: leachability/mobility of the contamination, health-based
ground water standards for the contamination; geological characteristics of
the vadose zone that would enhance or restrict contaminant migration to
ground water, including but not limited to grain size, fractures and carbon
content; and depth to ground water. This evaluation, and any supporting
documentation, should be included in the plan submitted. A Phase Il
assessment usually does not include a risk determination. However, the
Voluntary Cleanup Program will evaluate the risk involved with the
proposed cleanup in order to evaluate the application.

PD-8
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+ The applicant should then provide, using the information contained in the
application, a risk-based analysis of all exposure pathways, which details how
the proposed remediation will obtain acceptable risk levels. A Phase Il PD 8.9
assessment usually does not include a risk analysis, however, the VVoluntary
Cleanup Program requires this analysis to show that the remediation propose
will attain an acceptable risk or break pathways.

+ The Voluntary Cleanup Program includes remediation whereas a Phase | or |1
assessment does not. Usually remediation is considered a Phase 11 PD 8-9
assessment. The following are the requirements for the clean-up proposal.

+ e A detailed description of the remediation alternative, or alternatives
selected, which will be used to remove or stabilize contamination D3
released into the environment or threatened to be released into the
environment

+ o A map identifying areas to be remediated, the area where the
remediation system will be located if it differs from the
contaminated areas, the locations of confirmation samples, the
locations of monitoring wells, areas where contaminated media will NA
temporarily be stores/staged and areas where contamination will not
be remediated.

+ e Remediation system design diagrams showing how the system will | .
be constructed in the field.

+ ¢ A remediation system operation and maintenance plan that
describes, at a minimum, how the system will be operated to ensure NA
that it functions as designed without interruptions and a sampling
program that will be used to monitor its effectiveness in achieving
the desired goal.

+ e The plan should describe the sampling program that will be used to
verify that treatment of the contaminated media has resulted in PD 8-10
attainment of the proposed cleanup goals.

+ e The plan should include a schedule of implementation PD 8

+ The cleanup completion report is necessary to demonstrate that the
remediation was completed according to the application. Again, since
remediation is involved, the report is beyond the scope of a Phase | or 1l
assessment. The following items should be included in the completion report.

+ e Afinal list of all site contaminants, along with the remaining D 8.10

concentrations, and any deviations from the original plan.

+ o A final list defining which media are contaminated and the
estimated vertical and areal extent of contamination to each PD 8-10
medium.

+ e Afinal list and map defining all source areas, areas of
contamination or contaminant discharge areas. PD3-10

Soil Contamination: Remediation by Excavation Only:

+ e One confirmation sample per 500 ft* as measured at the base on the

excavation OR two confirmatory samples, whichever method PD 5-10

results in the collection of the most samples.
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+ e One composite sample from each wall of the excavation. In
excavations of an irregular shape, one composite sample for every APP]
100 lineal feet of wall. For excavations grater than 5000 ft?,
preparation of a grid for randomization of sampling.

+ e Explanation of the sampling method in the narrative as well as any
modifications to 1 and 2 above used to better characterize the PD 3-10
remedial efforts.

+ o If contamination is to be left in place, an additional sample should
be collected from the area of the worst contamination, as verified or |pp3-10
with a field-sampling device.

+ o Depth of samples collected PD 3-10

+ e Provision of waste disposal manifests NA

In-Situ Soil Remediation

+ e Completion of a minimum of two soil borings, with at least one
completed in the area identified in the site assessment as the area of
highest contamination. For larger areas of contamination, one NA
boring per 10,000 ft* of plume area.

+ e Completion of the borings should employ a field-screening device NA
and borings should be logged.

+ o Soil sample submitted for analysis from each boring would be the
sample with the highest field screening or one located at the ground | ™*
water interface for each boring.

+ Ground Water Remediation

+ o Field testing should include aquifer and contaminant characteristics
such as gradient, partition coefficients, original contaminant levels, NA
etc.

+ e At each regular monitoring event, a map showing ground water NA
flow direction, depth to ground water and sampling locations

+ o Tabular presentation of data collected NA

+ Summary of Voluntary Cleanup Program participation PD 3-10

+ Summary of field activities, remedial activities, any deviations from original

plans PD 3-10

+ Pertinent figures and drawings of remedial system NA

+ Conclusions made after remedial activities are completed NA




Application for Voluntary Clean-up of Existing Landfill
Located within Mesa Valley Springs Property
Colorado Springs, Colorado

GENERAL INFORMATION

Property Owner: MVS Development, LLC
5300 DTC Parkway, Suite 270
Greenwood Village, CO 80111

Contact Person: Mr. Ted Waterman
(505) 248-1688

Property Location: Southwest Corner of Van Buren Street and Centennial
Boulevard; Section 1, Range 67 West, Township 14 South;
Colorado Springs, Colorado

Type and Source

of Contamination: Municipal Solid Waste and Construction Debris
Voluntary Clean-up: Yes

Current Land Use: Vacant Land

Proposed Land Use: Planned Unit Development; Residential Housing

Environmental

Professionals Utilized: Site Investigations and Soil Borings, 1986
Lincoln DeVore, Inc.
Colorado Springs, CO

Site Investigations and Soil Borings, 2005, 2006, 2007, 2011,
and 2018

Kleinfelder, Inc.

Colorado Springs, CO

Site Analysis, Reconsolidation Program, and Application
Preparation, 2006, Reapplication 2011, and Reapplication 2018
Engineering Solutions & Design, Inc.

Overland Park, KS

All individuals working on this project as a part of the environmental professional’s team each
possess more than 12 years of experience in site assessments, solid waste site analysis, and
the development of closure plans and site improvements.

2090/Waterman Folder/VCUP Application 2018 Folder/Final VCUP Document Folder/General Information VO1 10-22-2018 RSC

Engineering Solutions & Design, Inc.



PROGRAM DESCRIPTION

INTRODUCTION

MVS Development, LLC (MVS) purchased a 48-acre property within the limits of
Colorado Springs, Colorado, for the purpose of developing it as a residential community (see
location map provided in Figure 1). A portion of this property - approximately 17.9 acres -
is underlain by an old abandoned landfill. To allow for the optimal development of this property
and to limit the impact of this landfill on future homeowners, MVS desires to consolidate the
landfill into a smaller area and properly close it, which will significantly reduce any impact the

landfill may have on surrounding properties and the environment.

SITE HISTORY

The subject property is located in Section 1, Range 67 West, Township 14 South, within
the limits of Colorado Springs, Colorado (see site map provided in Figure 2). The entire parcel
is 48 acres, of which 17.9 acres is underlain by an abandoned landfill, which is located in the
middle to eastern portion of the property. The landfill appears to have been located within a
large gully or stream that ran north-to-south through the site. The natural terrain of the area
slopes to the south, southeast.

Numerous investigations have been performed at the site, with the first detailed
investigation occurring in 1986. These investigations have included various assessments of
the landfill and have included a number of soil borings into the landfill.

Aerial photographs of the site together with information from these investigations
indicate that the landfill was active from the 1950's to at least 1966. Soil borings taken in
1986 and 2005 indicate the landfill follows the general course of the gully described above.
The depth of solid waste appears to vary from less than 5 feet to over 40 feet. Cover over the
solid waste also varies, with soil cover on portions of the landfill being less than 1 foot to more
than 25 feet. The greatest depth of cover appears to be in the southern portion of the landfill.

Based upon a review of Colorado Department of Health and Environment (CDPHE)
records, the landfill was not registered or permitted by the state or county. Further, from the
types of materials found in the test pits and soil borings taken at the site, the landfill contains
both municipal and construction wastes. The test pits, soil borings, and surface conditions

indicate that the solid waste was not compacted or uniformly placed.

Engineering Solutions & Design, Inc. Page 1



FIGURE 1.
LOCATION MAP
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SITE CHARACTERIZATION
As indicated previously, numerous investigations have been conducted on the landfill

site. These investigative studies include:

“Landfill Site Assessment”, Lincoln Devore, Inc., August 12, 1986 (see Appendix A).

“Delineation and Evaluation of Existing Landfill”, Kleinfelder, Inc., August 26, 2005
(see Appendix B).

“Soil Boring Investigation”, Kleinfelder, Inc., November 30, 2005 (see Appendix C).

"Groundwater Sampling & Methane Gas Monitoring", Kleinfelder, Inc., April 3, 2006
(see Appendix D).

"Subsurface Investigation", Kleinfelder, Inc., January 17, 2007 (see Appendix E).

"Assessment Report", Kleinfelder, Inc. August 23, 2018 (see Appendix F).

A total of 50 soil borings, 5 test pits, 19 gas monitoring wells, and 20 groundwater
wells were completed as a part of these six investigative studies. The following paragraphs
describe the results of these investigations.

The soil borings and test pits excavated in 1986, 2005, and 2018 indicate the landfill
follows the general course of a gully that bisects the property from north to south. The depth
of solid waste appears to vary from less than 5 feet to more than 40 feet. Cover over the solid
waste also varies, with soil cover on portions of the landfill being less than 1 foot to more
than 25 feet. The greatest depth of cover appears to be in the southern portion of the landfill.

Groundwater depths vary at the site and appear to be related to drainage in the area
and the relatively shallow bedrock, which varies in depth from 11 feet to a little less than 60
feet under the landfill. Groundwater depth varies from 11 feet to over 40 feet. The occurrence
of groundwater appears to mirror the existing stream or gully channel through the existing
landfill. In addition to these groundwater depths, groundwater wells were located in the
sections of land that incorporated the site as well as those sections to the north, northwest,
and east. It is important to note that all residential, commercial, and industrial units within
the city limits must be connected to the city’s water supply system.

Fifteen gas monitoring wells were installed and sampled in 2005. These wells were
sampled for landfill gas over a two-day period and methane concentrations ranging from 2%
to 60%, by volume, were recorded in 8 of the wells. In 2006, another 4 gas monitoring wells

were installed and sampled. Methane was not detected in any of these 4 wells.
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Seven groundwater wells were sampled for landfill gas in July 2018 using a 4-gas
monitor. Kleinfelder, Inc. collected measurement of methane (CHa), hydrogen sulfide (H2S),
and oxygen (0O2) at these 7 wells. Methane and depressed oxygen levels were detected in 2
wells; therefore, air samples were collected from these wells and submitted to an accredited
laboratory for methane analysis. Analytical results indicate methane concentrations of 82.4%,
by volume, in one well; and, a second well had a methane concentration of 0.399%, by
volume. There was no detection of methane in the other five wells.

It is not surprising to find areas of high gas readings because of the shallow
groundwater and age of the landfill. Because of the soils utilized to cover the landfill and the
variance in the depth of the soil cover over the site, the generation of landfill gas may occur
and could be sustained for a number of years if the site remains in its present condition.
Landfill gas generation is likely occurring because proper final cover was not installed, surface
and groundwater is infiltrating into the solid waste, and the solid waste is poorly consolidated
or compacted.

Soils at the site are silty sand and clayey materials that vary in consistency dependent
on the amount of sand mixed with the clay. The clay material appears to be at the base of
the landfill and the soil borings indicate that the solid waste material is mixed with the silty
sands, which were also utilized to cover the landfill. The landfill material appears to consist of
woods, plastics, newspaper, glass, metals, rubber, and some construction and demolition
debris.

The properties around the subject property are mostly zoned for residential or planned
unit development (see Figure 3). The subject property is zoned for planned unit development
(see Figure 4). These zoning maps in Figure 3 and 4 include the project location and properties

within one-half mile of the project.
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FIGURE 3.
ZONING MAP OF AREA SURROUNDING THE PROJECT LOCATION.
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FIGURE 4.
ZONING MAP OF PROJECT LOCATION.
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REMEDIATION PLAN

The centerpiece of the remediation plan is the consolidation of the landfill to provide a
more environmentally-secure site that also allows for reclamation of a portion of the landfill.
Based on site investigations, solid waste deposited in the landfill consists of a large amount
of wood, paper, plastics, metals, and some construction and demolition debris. Because no
CDPHE records exist regarding this landfill, it is suspected that the site was utilized as an
open-dump site with limited or no supervision. Further, it is also likely that little, if any, effort
was made to compact the waste. Given these circumstances, it is probable a number of voids
exist within the landfill. In addition, because the site was not properly operated, it is expected
that a large amount of the fill at the site was soil from other construction sites. Because of
the amount of soil found in the various borings taken at the site, it is anticipated that a
significant portion of the landfill is comprised of soil.

The age, types of waste, and varying depths of the solid waste in the abandoned landfill
make it a prime candidate for consolidation. The consolidation process will involve exposing
and excavating the existing solid waste, relocating the waste, and consolidating the waste
into @ much smaller and more secure landfill cell. The drawings provided in Appendix H provide
a 15-step process for the consolidation and closure of the landfill. Consolidation will keep the
landfill footprint within the limits of the existing landfill and over the deepest portions of the
existing landfill. Solid waste in the shallower portions of the existing landfill will be relocated
to the new consolidated landfill area and the area of consolidation will be recompacted to
increase available air space.

The final cover for the consolidated landfill will meet the requirements of the State of
Colorado, Department of Public Health and Environment, Solid and Hazardous Waste
Commission/Hazardous Materials and Waste Management Division, “Regulations Pertaining
to Solid Waste Disposal Sites and Facilities, Part B, Section 3, Subsection 3.5, Closure
Requirements.” The final cover will be designed to address the control of surface water run-
off, water infiltration, and landfill gas generation. The final cover’s vegetation will be designed
to blend into the proposed development. An analysis of final covers and which are most
applicable for the consolidated landfill area is provided in Appendix I.

In those areas of the existing landfill where solid waste will be excavated, the
excavation will continue until clean soil has been reached. Procedures to be followed in
sampling the soil to determine if the soil is clean is provided in the Soil Sampling Program

found in Appendix J.

Engineering Solutions & Design, Inc. Page 8



If it is found that the source of water within the landfill is the result of water following
the old gully channel, a clay barrier will be installed between the solid waste and the channel
to control water flowing freely into the consolidated landfill. This barrier, in conjunction with
the compaction and consolidation of the solid waste, will reduce the introduction of water into
the landfill.

Throughout the relocation process the materials excavated will be monitored to
determine if any of the materials are potential harmful or hazardous. A Materials Management
Plan has been developed for this project and can be found in Appendix L.

Efforts to address future erosion problems associated with the consolidated landfill are
described in the Erosion Protection Program located in Appendix K. This program describes
the approach that will be followed to control erosion of the site once the final cover is installed.

Table 1 provides the estimated quantities of material to be relocated and consolidated
as a part of this project. These quantities are based upon available data and may vary based
on the actual amount of material discovered during the consolidation process. The final design
of the landfill consolidation will include systems to control groundwater infiltration from the
gully channel, landfill gas migration, and surface water infiltration. These systems will be
designed to function as simplistically as possible and with as little mechanical operation as
possible. By establishing these systems and consolidating the landfill, the potential risk to the

environment is substantially reduced.

TABLE 1.
ESTIMATED QUANTITIES OF MATERIALS

Existing Landfill Size 17.9 Acres

Consolidated Landfill Size 3.6 Acres

Area Reclaimed 14.3 Acres
Amount of Solid Waste Relocated 190,000 Cubic Yards
Amount of Solid Waste Compacted in Place 175,000 Cubic Yards
Minimum Amount of Soil Backfill Required 185,000 Cubic Yards

Engineering Solutions & Design, Inc. Page 9



In addition to relocating and consolidating the existing solid waste, the southern-most
portion of the abandoned landfill will be developed into a detention pond for the site as well
as for the new Centennial Boulevard. Appendix O provides information on the proposed
approach to develop the stormwater detention pond.

It is anticipated that work at the project location will commence as soon as possible
after acceptance of this application. Engineering work will begin as soon as the application is
submitted and should be completed within 45 days. The anticipated length of time for

completion of the remediation work is 90 to 120 days.

CERTIFICATION PROCESS
As a part of the project, all activities relating to the consolidation of the landfill will be
observed, confirmed as complete, and certified by a Professional Engineer registered in

Colorado, who will certify the:

. Area where solid waste is removed is clear of solid waste;

o Actual depth of the solid waste in consolidated sections of the landfill;
o Groundwater controls are properly installed;

o Landfill gas controls are properly installed and functioning;

o Drainage system around the consolidated landfill is properly installed;
o Detention pond liner system is properly installed;

o Final cover is properly installed; and

o Final cover is properly revegetated.

A report presenting these certifications will be provided to CDPHE with photographs of
the work and all test results. In addition to these certifications, the final design for the
consolidation project, the final cover, and any groundwater and landfill gas control systems

will be provided to CDPHE prior to commencing any work at the site.

2090/Waterman Folder/Waterman VCUP Application 2018 Folder/Program Description V01 10-25-2018 RSC

Engineering Solutions & Design, Inc. Page 10
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August 12, 1986

Mr. A. C. Nicholson, Architect
2893 Broadmoor Valley Road
Suite 200

Colorado Springs, CO 80915

RE: Landfill Site, Section 36, Twp. 13S., RE7W of the 6th P.M.,
near Van Buren and Centennial.

Dear Mr. Wicholson:

At your request, Lincoln DeVore has drilled six test borings on
the site of an existing landfill, covered and abandoned, on the
‘east flank of the Mesa, Colorado Springs, Colorado. The site of
the £ill is centered approximately 2000' west of Sage Street bet~
ween Madison Street and Mesa Valley Road in northwestern Colorado
Springs. This site lies along the route of Centennial Blvd. as
proposed.

Project Scope

The purpose of this explanation was to drill exploration borings
generally along the west and south edges of the fill. The
results of these borings were then to be added to the results of
previous borings in the fill to obtain an approximate depth of
fill pattern. The previously drilled borings did not cover the
west and south sides of the fill]. Types of materials found in
the fill were also to be reported.

Scope

The scope of our geotechnical exploration consisted of a surface
reconnaissance, a geophoto study, subsurface exploration, labora-
tory testing, analysis of field and laboratory data, and a review
of geclogic literature.

For the purposes of this study, the depth of uncontrolled £ill
was the only site factor to be determined at various points. No
further work was intended or ordered. Therefore, few samples of
the materials found were taken and no laboratory work was
completed other than laboratory examination of the material to
verify field classification.
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Site Description

The existing, abandoned landfill lies over a large gulley which
existed in the side of the Mesa prior to placing the fill. The
surface of the landifll is rough, but is reasonably level east—
west except for the grades constructed for drainage purposes.
This fill lies between two ridges east and west of the fill1,
which connect to the north of the fill, near Mesa Valley Road,
extended. The fill is bounded on the south by an unnammed inter-
mittent stream which discharges into Monument Creek near
Caramillo St. This stream was displaced slightly by the fill,
but a channel still exists and is open to carry the intermittant
flow across the toe of the fill.

Field Exploration

The field exploration was performed on August 1, 1986 and con-
Sisted of a site reconnaissance by our geotechnical personnel and
the drilling of 6 exploration borings over the fill. The loca~
tions of these borings were marked by others and the borings were
drilled as staked except for No. 5. This boring was moved + 30
feet southeast due to poor access of the marked pont. Boring
locations are shown on the attached location plan.

The borings were drilled to depths varying from 15' to 30' and
all borings were bottomed in the Pierre Shale formation. All
exporation borings were drilled using a CME 45 drill and-4 inch
solid stem auger. Samples were taken rarely, but both the
modified California sampler and Shelby tubes were used. Logs
describing the subsurface soils found are presented in the
attached figures.

The lines defining the change between soil types or rock
materials on the boring logs and soil profiles are determined by
interpolation and are therefore approximations. The transition
between soil types may be abrupt or may be gradual.

Findings:

General

Previous exploration borings were drilled on this landfill by
Lincoln DeVore and the approximate fill depths found have been
used in this report to supplement the information found by these
recent borings. Previous borings were drilled in 1968, 197s,
1983 and 1985. Those borings pertinent to the site were located
on the topographic map and the depth to the bottom of the fill
was recorded. In addition to the six exploration borings drilled
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for this report, the logs for 10 previously drilled borings were
used to estimate the depth of £ill material on the site.

The site area is largely undeveloped and appears not to have been
changed or disturbed appreciably since the landfill was covered
over. Topographically the site slopes to the south, draining
into an unnamed, intermittant stream. The oversite flow tends to
be concentrated in shallow swales due to the roughness of the
surface. At least two areas on the surface of the £ill are
depressed, allowing the ponding of some rain water. Erosion has
cut into the £ill at the sourtheast corner, leaving a depressed
area over the old stream bed caused by removal of the landfill
s0il and debris. If lack of maintenance continues, erosion will
increase by head cutting.

Fill Material and Bedrock

The £ill material in the landfill is predominately a lean, silty,
slightly sandy clay. It appears to have originated from the
weathering of the native local Pierre Shale and has been mixed
with some sandy soils. This mixing either is the result of
natural colluvial action in the borrow area or is the result of
mixing soils during the fill process. This fill material is
generally soft, moist to wet and generally of medium plasticity.
In place density is low, indicating that it was not properly com-
pacted when placed.

The types of debris found within the clay matrix consisted of
various kinds of household waste for the most part. Glass,
metal, plastics and tile were all found together with some pieces
of furniture and wood. The debris contained quite a bit of paper
and other rapidly degrading organic material also, although none
was found which could be recognized. The amount of decomposed
organics in lavers indicates this. Except in borings % and 6, no
evidence of garbage or gas producing material was found. In
these two borings however, the emission of detrimental gases
should be expected. Testing for gas was outside the scope of
work so that no tests were conducted. The amount of organics and
the odor indicate that gases will be produced in this area,
however. WNo definately toxic material could be identified
visually, but tests should be performed orior to removing the
£111 or constructing buildings on the fill to definitely verify
the presence or absence of such material.

Pierre Shale bedrock was encountered in the bottom of all
exploratory borings. The top foot to two feet of this bedrock
was found to be weathered and consists of a medium to high
plastic, stiff to very stiff clay. Below this weathered layer
the bedrock is hard to very hard and is dry. Due to itg plastic
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properties and low moisture content, the Pierre Shale should be
considered to be expansive. Other than the thin weathered zone,
no liner was found at the bottom of the landfill.

Groundwater

Groundwater was found in exploration borings 1 and 6. The other
borings encountered wet fill immediately above the claystone, but
no free water level was established. Since the landfill occupies
an old filled gully, it appears that seepage moves down the sur-
face of the claystone until it reaches a stabilized level near
the center (deepest portion) of the old gully. At this point, it
collects, forming a water surface. The level of this water sur-
face is primarily dependent on the speed it can exit from the
£ill into the intermittent -stream south of the fill.

The presence of groundwater in borings 1 and 6 thus indicates
that these points are near the deepest part of the filled gully.
Comparison with topographlcs taken before 1964 (USGS) verify
this. No direct comparison of topography can be made due to
scaling problems and the normal innaccuracies of air photos, but
careful measurements indicate that the lowest line of the old
gully follows a meandering line from a point about 8(' east of
borlng 1 to a point about 100' esast of boring 6. This lowest
line is not straight, but appears to be west of previous borings
2 and 6 and between previous borings 3 and 5.

The level of this groundwater is shown on the boring logs for the
date of measurement, August 1, 1986. This water level will vary
depending on outside environmental influences and may vary as
mach as 5 to 6 feet from the measured elevation. Maintenance
work on the eroded area of the fill at the southeast corner could
also change the water level considerably.:

Depth of Fill

The depth of the landfill material, as identified in the six
borings drilled, ranges from 7 feet to 26 feet. The average
depth of the fill found in these 6 borings is thus 14.9 feet.
This is misleading, however, since the site was once a relatively
"V" shaped gully. Combining all exploratory borings drilled in
the landfill and excluding those drilled outside its limits, the
depth of £ill was found to range from 4 feet (PTB4#7) tao 40 feet
(PTB#2). Simple averaging of the 17 borings shows an average
depth of 18.3' actually measured in borings.

The sides of the unfilled gully were relatively steep prior to
placing the landfill. As a result, the depth of fill is such
that the borders of the landfill cannot be encroached upon very
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far before the fill exceeds 8' depth - or basement elevation. In
most cases, edge encroachment is restricted to 50 or less. One

exception to this appears to be in the north portion of the land-
fill, near Van Buren Street extended. In this area, encroachment
exceeding 100' is possible around the endges of the landfill.

A very generalized topographic map has been prepared to show our
best estimate of subsurface contours. Since these have been
drawn on the basis of 17 exploratory borings and measured sec-—
tions from a 1947 topography of the site, these subsurface con-
tours cannot be fully accurate and should not be interpreted as
such. They will serve to give a general indication of landfill
depth, however, and can be used for preliminary estimating pur-
poses.

The topography shown on the attached approximate depth of fill
sketch was produc&d by aerial photographic methods. In working
with this topography, it was noted that the elevations given did
not match the USGS elevations by between 25%' and 30'. This is
about the difference between the USGS mean sea level datum and
the old City of Colorado Springs datum. It may well be that this
topography was based on the city datum. If so, modern topography
will not match the elevations shown, but the slopes and general
shape of the topography would be valid. Caution should be used
in transferring the elevation data on this sketch to any map of
the area. A full topographic survey, based on USGS datum should
be completed prior to using the area for any possible construc-—
tion.

Limitations

The findings of this report are valid as of the present date.
However, changes in the conditions of a property can occur with
the passage of time whether they be due to natural processes or
the works of man on this or adjacent properties. 1In addition,
changes in acceptable or appropriate standards may occur or may
result from legislation or the broadening of engineering
knowledge. Accordingly, the findings of this report may be inva-
1lid, wholly or partially by changes outside of our control.
Therefore, this report is subject to review and should not be
relied upon after a period of 3 years.

Lincoln DeVore makes no warranty, either expressed or implied, as
to the findings, recommendations, specifications or professional
advice, except that they were prepared in accordance with
generally accepted professional engineering practice in the field
of geotechnical engineering.

If you have any guestions after reviewing this letter report,
please do not hesitate to contact the undersigned engineer. This
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opportunlty to be of professional service is sincerely appre-
ciated. .

Respectfully submitted,

LINCOLN-DeVORE, LS ngefﬁ? 5N
Ay ‘21%-* SR Y

GDM/wp
LD Job No. 62841
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BORING NO. 1

ELEVATION:

DEPTH (FT|

DESCRIPTION

PENETRATION
RESISTANCE

“LUC —_
& lw =~
= |zt
= b EE
522z
|u_|OO
Zols 0

|
£ SAMPLE

i

/1/5///,/;7 /| smeod

I

.

L FILL, CL, clay, silty, medium plasticity, contr:u'.ns"_1
debris of plastic, ceramics, some metal, contains |
carbonaceous material, soft, moist to wet

N
| -tl|<|_

\,

=

. PIFRRE FORMATION, CL/(H, clay with some silts & |
minor sands, hard to very hard, iron staining,
& sulphate deposits, grey to black, moist to wet

TOTAL DEPTH OF BORING: 25
1 ™ GROUND WATER AT 15' AT TIME OF BORING

30 - —
LOG OF SUBSURFACE EXPLORATION
LINCOL N |GOLORADO: COLORADO SPRINGS , CENTENNIAL & VAN BUREN |
DEeVORE -| GRAND JUNCTION , PUESLO, C.NICHOLSON DATE  g/4/8¢
ENGINEERS - | GLENWOOD SPRINGS JOB NO.

GEOLOGISTS

62841

DRTILED 8/1/86




BORING NO. 2

ELEVATION:

DEPTH (FT)
SYMBOL
SAMPLE

DESCRIPTION

PENETRATION
RESISTANCE

IN-SITU
DENSITY [PCF]
MO!STURE
CONTENT %)

T
L

FILL, CL, clay, silty, with some sand layers,
madium plasticity, soft, moist, contains debris
-~ of plastics & household type trash, organic layers

L3
NN

15 ™

PIERRE FORMATION, CI/CH, clay, with some silts,§ -
~  minor sands, hard to very hard, brown, slightly
weathered, iron staining & sulphate deposits, moisd

-

TOTAL DEPTH OF BORING: 15°'
NO GROUND WATER ENCOUNTERED DURING DRILLING

LOG OF SUBSURFACE EXPLORATION

LINCOLN

l DeVORE"
ENGINEERS -
- GEQLOGISTS

GOLORAOQO: COLORADD SPRINES ,
GRANO JUNCTION , PUEBLD ,
GLENWOODO SPRINGS

CENTENNIAL & VAN BUREN
A.C, NTCHOLSON

OATE o /4/85

JOB NO. 62481

DRIILED 8/1/86




BORING NO. 3

ELEVATION:

DEPTH (FT]
SYMBOL
SAMPLE

DESCRIPTION

PENETRATION
RESISTANCE

IN-SITU
'DENSITY {PCF}
MOISTURE
CONTENT [#]

I

22

10+

d

7/

FiilL, (L, clay, silty, with some Sand layers,
medium plasticity, soft, moist, contains debris of
glass, metal, tile.& pipe, organie layers.

NN

PIFRRE, FORMATION, (L/CH, silty, with minor sand
layers, high plastieity, hard to very hard,
weathered near formational surfages, iron sta.uung,
sulphate de9031ts, grey to black, moist

20" B -
| - TOTAL DEPTH OF BORING: 20° _ h
] - NO GROUND #WATER FNCOUNTERED DURING DRILLING 7]
25" o : -
- — —
LOG OF SUBSURFACE EXPLORATION
LINCOLN [GOLORADO: COLORAOO SPRINGS , CENTENNIAL, & VAN BUREN
DaVORE- |GRANC JUNCTIOR , PUEGLOD , A C. NICHOLSON DATE 8/4/86
ENGINEERS - [ SLENWOOD GPRINGS JOB NO.

GEOLOGISTS

62481

DRIILED 8/1/86




BORING NO.-4

ELEVATION:

DEPTH [FT)
SYMBOL
SAMPLE

DESCRIPTION

PENETRATION
RESISTANCE

i _
8w
S|z
DEIE W
5 2|2z
15 O 0
ZaolZ o0

L

S!

4

7

FILL, CL, clay, silty, with some sand lavers, ™
medium plasticity, soft, moist, oontains household
debris of glass, metal, etc...

layers

s TRIMEYOUS Organic

-t

ond

=

N
N

PIERRE FORMATION, (TCP 2' WEATHERED)}, CIL/CH, -]
'silty, with sare sandy,areas, high plasticity, 5
hard to very hard, iron staining, sulphate deposits

grey to-black, moist,

TOTAL DEPTH OF BORING: 15'

NO GROUND WATER ENCOUNTERED DURING DRIIIING

LOG OF SUBSURFACE EXPLORATION

DeVORE-
ENGINEERG -
GEOLOGISTS

l LINCOL.N

COLORAOO:I COLORADO SPRINGS ,
GRAND JUNCTION |, PUEGLOD ,
GLENWOOO GPRINGS

CENTENNIAL & VAN BUREN
ALC. NICHOTSON

DATE g/4/88

10B NO.  go4g]

DRILIED 8/1/86™
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BORING NO. 5
LEVATION:

DEPTH {FT]
SAMPLE

DESCRIPTION

PENETRATION
RESISTANCE

IN-SITU
DENSITY [PCF]
MOISTURE
CONTENT [#]

.Ln

/ =0 1y
/ y SYMBOL
i ] I

i

/i/://

ot
wn
l_

FILL, (L, clay, silty, with some sandy layers,
medivm plasticity, fimm to soft, brown,moist to wet
distinct odor, contains debris of wood, glass, o
bricks, and household trash, organic

becomes moderately stiff at 15.5' ( still landfill)

A

el

Sy

25

PIERRE FORMATION, (TOP 2° WEATHERED), CL/CH, -
minor sands & silts; moderate to high plasticity, -
iron stained, sulphate deposits, hard to very hard,

grey to black, moist

TOTAL DEPTH OF BORING: 257

NO GROUND WATER ENCOUNTERED DURING DRILLING

30+ - —
LOG OF SUBSURFACE EXPLORATION
LINCOIL.N JcOLORADO: COLORADO SPRINGS, CENTENNIAL & VAN BUREN | 8/4/86
l) DeVORE .|GRANO JUNGTION , PUEBLO, A NTEOE OO DATE .
ENGINEERS - |[GLENWOOO GPRINGS JOB NO. N
GEOLDGISTS 62481 DRILLED 8/1/86".
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BORING NO. ¢
LEVATION:

DEPTH [FT)
SYMBOL
SAMPLE

DESCRIPTION

DENSITY [PCF]
MOISTURE
CONTENT (7]

PENETRATION
RESISTANCE
IN-SITU

b__&

i

i

707

}

227

Z

%

FILL, CL, clay, silty, slightly sandy, low to B
medium plasticity, soft, brown to black; very ~
organic & black in layers, strong odor, contains
debris of wood, glass, metal, etc...

PROBABLE FILL, CL, clay, silty, & minor sands, -
medium plasticity, soft to firm, wet, does rot B
contain debris or trash, but has strong odor &

is organic.

SN

PIERRE FORMATION, CL/(H, minor sands & silts, _
moderate to high plasticity, iron stained, hard to
very hard, sulphate deposits, grey to black, moist

. TOTAL DEPTH OF BORING: 30°'
- GROUND WATER AT 20' AT TIME OF BORING

P

LOG OF SUBSURFACE EXPLORATION

s LINCOLN

l DevORE
ENGINEERS -
GEOLOBGISTS

GOLORADO COLORADO SPRINGS ,
GRAND JUNCTION , PUEBLO,
GLENWOOD SPRINGS

| CENTENNIAL & VAN BUREN
A.C. NICHOLSON pate  8/4/86
JOB NO. 62481 DRILLED 8/1/86-~
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TABLE I .
SUMMARY OF TEST HOLE LOGS

Test Holes 1-4 from Jan, 1975 report.
Test Holes 5-7 drilled 11/18/83.

TH-1

H
o -

TH

1
ey

TH-5

TH-6

TH-7

13
25

[

1

ad L i
Lo BN I

37
40
47

13
25

- =7

30"

20

[P

b -

2 I

t

27!

30

t

Clay cover
Landfill
Residual clays

No water.

Clay cover
Landfill
Residual clays

Water at 37 feet.
Clay cover
Landfill
Residual Clays

No water

Residual clays and weathered bedrock.

NoO water.

Clay cover
Landf£ill

Water at 19 feat.
Gas probes set at 8 and 15.5 feet,

Clay cover
Landfill
Clay, possibly residual clays

Water at 15 feet,

Gas probes set at 8 and 13.5 feer.

Clay cover
Landfill

Water at 4 feet. _ _
No probe set due to shallow groundwater.



Appendix B

Soil Investigation
August 2005



BEE KLEINFELDER

Delineation and Evaluation of Existing Landfiii
) South of West Van Buren Street
Colorado Springs, Colorado

August 28, 2005

Copyright 2005 Kleinfelder, Ing,
All Rights Reserved

Unautharized use or copying of this document is strictly prohibited.




BB «ieiNFELDER

An rripliyes ouvnen CeTyany

August 26, 2005

Kleinfelder File No. 59292-1

Mr. Ted Waterman, President
Waterman, inc.

P.O.Box 27560 |
Albuguerque, New Mexico 87125

Subject: Delineation and Evaluation of Existing Landfill

South of West Van Buren Street
Colorado Springs, Colorado

Dear Mr. Waterman:

Kleinfelder is pleased to present the results of our delineation and evaluation of the

existing landfill located south of West

Van Buren Streest'in Colorado Springs, Colorado

(Subject Site). Our scope of work included; an investigation to delineate the boundary

of the fandfill area and estimate approximate depth of fill

a limited geotechnicai

evaluation of existing fill, methane testing within the fandfill area to evaiuate its potential
impact on the proposed park, and methane testing beyond the perimeter of the landfill
to evaluate potential impact of any methane migration outside the landfili limits on

proposed adjacent developments. This report presents the resulis of our investigation -

including analytical data and recommendations.

SUMMARY

This investigation was conducted on a vacant parcel of land located south of West Van

Buren Street in Colorado Springs, E! Paso County, Colorado.

During this assessmient the following tasks were completed:

- Review of existing data/site reconnaissance:
- Subsurface drilling; S
- Excavation of exploratory test pits;
- Evaluation of existing fill; o
- Instaliation of methane gas monitoring welis:
- Screening for methane gas; and,

Laboratory Anatysis for methane gas.

§9292/CSPSROS) - Page I of 9
Copyright 2005 Kleinfelder, Inc.

KLEINFELDER 4875 List Drive, Unit 115, Colorado Springs, CO 80919 (719) 632.3591

August 26, 20035
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——



EfE kieinreeLDER

Subsurface analysis provided the following information:
- - Excessive differential settlement of the solid waste landfill area;

. Large amounts of debris (wood, plastic, paper, cardboard, rubber, glass,
aluminum, and metal) exist from ground surface to varying depths throughout the
landfill area; and

» "Filt material that has the potential to be suitable for use in construction, from a
geotechnical standpoint, is only located within a small section of the southern
portion of the landfill area. Sampling.and testing of the fill material would be
recommended to evaluate for any environmental contamination concerns.

Methane gas field and taboratory analysis provided the following information:
- High methane concentrations were found within the boundary of the landfill; and,
- Within the footprint of proposed future development on-site,

SCOPE

This Limited Phase [I_LESA was condticted in general accordance with our proposat
dated June 23, 2005. The purpose of this ihvestigation was to delineate the tandfiil
‘boundaries, evaluate existing fill, and determine potential methane-related concerns
associated with the existing landfill, that have the potential to affect the site
development as planned. These concerns were evaluated through intrusive soil drilling,
exploratory test pits, and methane gas monitoring. This study did not include
investigating other environmental issues such as soit or groundwater contamination.

SITE LOCATION & HISTORY

The Subject Site is.a vacant parcel encompassing approximately 48-acres of land,
located south of West Van Buren Street in Colorado Springs, El Paso Courity, Colorado.
The site location is indicated on the Site Location Map {Figure 1). The proposed
deveiopment boundary, within which our investigation was performed, is shown on the
Site Pian (Figure 2). :

The Subject Site is generally located within the northwest % of the southeast % of
Section 1, Township 13 South, and Range 67 Waest of the 6" PM. The E| Paso County
Assessor’s parcel number is 7401200002, The Subject Site is approximately 6,230 feet
- above mean sea level (MSL) at the northern property boundary, falling to approximately
8,130 feet above MSL at the southeastem property boundary. The topography of the
Site and the surrounding area slopes down to the south towards the intermittent stream
that borders the Subject Site (Figure 2, Appendix A). The topography of the site is
irregular, but is dominated in the northeast by a prominent ridge, in the central portion
by a valley, in the northwest by a system of ridges. A ‘drainage forms the westerly and
- southerly side boundaries.

" Review of the 1947 ahd- 1966 aerial photographs indicate that a considerable amount of
site disturbance occurred between these periods of time. The 1947 photograph

59292/C8P5R05Y Page 2 of 9 Angust 26, 20035
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indicated that the site was essentially in its nétural condition. The 1966 photograph
indicated that most of the ground disturbance had occurred by this time. The historical
topography of the landfill area'is shown on Figure A-4 in Appendix A.

Previous work performed by Lincoin DéVore at the Subject Site includes the following
reports: :

- Geologic and Soils Hazard Reconnaiséahce, Proposed Park Place Development
Colorado Springs, Colorado, dated December 13, 1983, LD Job No. 51013,

- Geofechnical Report, Proposed Centennial Bivd. Project from Fontanero Street
. to Fillmore Avenue, Colorado Springs, Colorado, dated July 15, 1985, LD Job
No. 55148,

- Landfill Site, Section 36, Twp. 138, RE7W of the &" P.M., near Van Buren and
Centennial, Colorado Springs, Colorado, dated August 12, 19886, LD No. 62841,

FIELD INVESTIGATION

Prior to the commencement of fisld activities at the Subject Site, Kleinfeider prepared a
Site-Specific Health and Safety Plan as required by Occupational Safety and Health
Administration ("OSHA™, to inform our personnel of the potential hazards that may be
encountered and the retjuired procedures to protect worker heaith and safety. Also, as
required by law, Kleinfelder coordinated with utility companies to locate buried utilities in
the vicinity of the Subject Site. :

Subsurface Investigation

On July 14 and July 15, 2005, Kieinfelder mobilized to the Subject Site with a track-
mounted drilling rig equipped with 4-inch continuous flight augers to drifl fifteen (15)
subsurface borings to delineate the approximate boundary and size of the {andil and
also to evaluate what type of wastes were placed in the fandfill. A map indicating the
location of the borings is presented as Figure A-1 in Appendix A. Al borings were
drilied through the landfill material to bedrock. Bedrock depths are indicted on the boring
logs, which are inciuded in Appendix B. Samples were collected at regular intervals and
observed in the field to determine if the soil material was native, soil fill, or landfill. The
types of wastes encountered in the soil are also documentedon the boring logs. Waste
material observed in the landfill included solid wastes ranging mainly from wood, to
organics, plastic, glass, rubber, metal, aluminum, galvanized wire, cioth, newspaper,
and cardboard. Based on our observations and understanding of the history of the
landfill, we expect waste that was placed within the landfill included debris, rubbish, and

house‘hold waste.,

Kleinfelder returned to the site within 24 hours of driling to measure the static water
level in each boring.

392892/CSPSROS1 - . Page 3 of 9 August 26, 2005
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Table 1 summarizes the static water levels for each boring.

ESE cieiNFELDER

Boring iD Static Water Level (feet below grade)

B-1 *

B-2 : 110
B-3 ' *

B-4 ' 18.4
B-5 ' _ *

. B-6 _ 18.9
i '+ B-7 *
B-8 _ *

B-8 _ ' 15.3
B-10 | | ”

B-11 19.5

B-12 18.3

B-13 20.8

B-14 _ : 10.2

B-15 31.7

*DRY: Borings were dry ang=no groundwater was encountered,

During the period between 1947 and 1966, the site was apparently chosen for disposal
of waste. Waste encountered in the subsurface investigation indicated that the centra
portion of the Subject Site was the main area used as a solid waste landfill. It appears
that the drainage ang valley, in the central portion of the site, was filled with a
considerable amount of waste. The maximum thickness of this waste, based on our
subsurface investigation, is estimated to be about 40 feet. The borings indicate that the
surface soil cover ranges from about ground surface to 20 feet in thickness. Soil was
also found layered and mixed within the solid waste land#il layer, '

The Site is underlain by bedrock of the Pierre Shale. This formation consists of dark
gray to brown, clay shale with a few interbedded fine-grained sandstone and limestone
‘beds. The Pierre Shale is typically dense to hard where unweathered, thin-badded,
expansive and rich in sulfates. The depth to bedrock ranged from 11 feet at the
northwest corner to 57 fset in the central portion of the Subject Site,

The approximate boundary of the landfill was mapped using data compiled from this
investigation and previous reports compieted by Lincoln DeVore., This iandfill boundary

Is shown on Figure A-2 in Appendix A.

Methane Gas Assessment

The production of methane gas is a problem that is linked to abandoned landfills.
Methane gas is generated by the decomposition of naturat or man-made organics in a
aerobic environment. The production of methane can vary from point to point in a
landfill. Methane gas is explosive in concentrations between 52 and 15% by volume of
air, Concentrations greater than 15% may be flammable and methane is also toxic.

59292/CSP5ROSL - Page 4 of 9 August 26, 2005
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Methane is fighter than air and ten

surface.

On July 14 and July 15, 20085, Kieinfelder m
mounted drilling rig equipped with 4-
methane gas monitoring wells within
at the locations indicated on Figure
records (including depth and mater;

MW-15, are included in Appendix B.

Methane welis were constructed usin
with 10 feet of 0.010-inch siotted screen and
The slotted screen PVC was surrounded with 10/20 silica sand that prevents entry of
soil into the well. A 2 to 3-foot bentonite annular

near the ground surface,

On July 19 and July 20, 2005, Kleinfelder
methane wells installed on the Subj
GasTech Portable Gas Monitor.
methane (CH,), hydrogen sulfid

e

gases detected in the methane welis.

(H=8) and oxygen (O).

TABLE 2 -SUMMARY OF GAS MONITORING

ESE xieiNFELDER

ds to migrate vertically through the landfill to the

obilized to the Subject Site with a track-
inch continuous flight augers to instail fifteen (15)
the existing iandfill and also around the perimeter,
A-3. Boring logs and monitoring well installation
als used) for each methans well, MW-1 through

g factory cleaned 1-inch diameter, PVC weii casing
sufficient riser to reach the ground surface.

seal was placed at the top of the well,

performed gas monitoring at the fifteen (15)
ect Site. The gas in each well was analyzed using a
The meter is designed to measure concentrations of
Table 2 summarizes the

July 18, 2005 July 20, 2005
lomond | cHe | cH | s 0, CHe | CH, | My 0,
(BLEL) | (%GAS) | (ppm) (%) (%LEL) | (%GAS) | (ppm) (%)
MW-1 0.0 0.0 0.0 209 0.0 00 | 00 20.7
MW -2 28.0 2.0 0.0 93 | 290 2.0 0.0 48 |
MW-3 0.0 0.0 0.0 20.7 00 | 00 | 00 | 209
MW-4 100 | 620 | 20 00 | 100 | €00 | 20 | 00
MW-5 0.0 0.0 0.0 20.4 0.0 0.0 0.0 20.4
MW-5 28.0 20 0.0 13.3 230 | 2.0 00 | 154
MW-7 0.0 0.0 0.0 20.9 0.0 0.0 0.0 20.8
MW-8 0.0 0.0 00 |- 203 0.0 | 00 0.0 20.9
MW -9 1.0 0.0 0.0 20.2 00 | 00 0.0 18.7
MW-10 100 53.0 1.0 00 | 100 45.0 2.0 0.0
MW-11 83.0 6.0 0.0 7.8 75.0 7.0 0.0 0.0
MW-12 100 22.0 0.0 6.8 100 18.0 0.0 6.3
59292/CSPSROST
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T

2.0

MW-13 28.0 2.0 0.0 114 23.0 0.0 128
MW-14 0.0 0.0 0.0 18.3 0.0 0.0 0.0 18.9
MW-15 100 49 00 | 00 100 50.0 1.0 0.0
Notes:CHg (% LEL) = ‘Methane % of the lower explosive fimit (LEL)
CHy (% Gas) = % Methane Gas by volume _ -
HaS = Rydrogen Sulfide parts per million by volume
Q. = Oxygen % by volume

In the three monitoring wells that had the highest concentration of methane gas, an air
sample was collected that was sent to an dccredited laboratory to confirm the presence
and ilevel of methane gas. The three monitoring wells that were sampled were B-4, B-
10, and B-15. According to the laboratory analysis, high coacentrations of methane gas
existed in each of the three wells. The results of the laboratory tests were as foliows;
monitoring well B-4 consisted of 58.33 % methane gas, maonitoring well B-10 consisted
of 43.38 % methane gas, and B-15 had 48.77% methane gas. The laboratory data
sheets are included in Appendix C. . '

Existing Fill Evaluation/ Excavation of Exploratory Test Pits

On August 1, 2005, Kleinfelder mobilized to the Site with a John Deere 310G 4X4 #12
Backhoe to excavate exploratory test pits, labeled as TP-1 through TP-5, and to
evaluate existing fill for potential construction use. Test pits locations are mapped on
Figure A-1. All five-test pits were excavated to approximately fifteen feet beiow existing
grade. Significant amounts of debris were observed in four of the five exploratory test
pits. The waste generally included wood, plastic, paper, cardboard, rubber, glass,
aluminum, and metal. The thickness of the debris was greater than the total depth
excavated of fifteen feet in four of the five test pits (TP-2 to TP-5). These four test pits
did not contain material that could be used as construction fill during the developrment of

adjacent areas.

The first exploratory test pit (TP-1) was located at the southern end of the existing
landfili. The test pit was excavated to approximately fifteen feet as well. No waste was
observed within the test pit to the total depth investigated. The material observed in the
test pit consisted of a sandy lean clay with gravel and cobbles, However, based on the
borehole that was driled within ciose proximately to this test pit, debris was
encountered at that location at approximately 16 feet. Site photographs from the
excavation of the test pits are inciuded in Appendix D, except for TP-1.

CONCLUSIONS
Environmental Hazards

Environmental hazards, which exist on the Site; include methane gas and excessive
differential settlement of the solid waste iandfil! area. Significant ievels, based on Iocal
and federali guidelines, of methane exist in eight of the fifteen methane welis
constructed on site. This is consistent and anticipated with the placement of high

Page 6 of 9 August 26, 2005
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reports, Kleinfeider and CDPHE will be able fo provide gdidance as td compatible land
development and public safety considerations.

Since high methane concentrations wers found throughout the site, any development of
the site would have to address methane issues, including surface emission potential as
well as migration issues. In addition, CDPHE may or may not require additionial
assessment activities such as additional long-term methane monitoring wells and/or soil
and groundwater sampling as part of the site assessment. Additional work may include,
but would not be limited to, probing of the site perimeter tocheck for methane migration
on proposed areas of development. Also, by assessing the volume of solid waste that
has been placed on the site, or how .big the volumetric area of solid waste is on the
Subject site, the long-term production of methane gas could be calculated by using a
landfill gas emissions model. This would provide necessary information as to how jong
the site will continue to produce methane over the years. If buried utilities are instalied
across the solid waste landfill area, the utility trenches may provide additional avenues
for methans migration. As a result, methane venting may be required along the utitity
corridors.

It should be noted that presence of methane does not necessarily exclude the site from
future development. Many successful methane mitigation and remediation solutions,
both passive and active, have been developed and demonstrated on similar sites in the
- past. However, to adequately engineer appropriate remediation and management of

the known landfill area, a more extensive understanding of the methane gas production
potential, gas migration, permeability of soiis onsite and groundwater flow direction may
need to be assessed through additional investigation at the Site. This type of study
would also require a detailed knowledge of proposed deveiopment in order to provide a
thorough and meaningful evaluation/design.

Kieinfelder also recommends that fill material located within the boundary of the existing
landfili, with the exception of the soil found at the southern edge, not be used in the -
planned development of the Subject Site. Large amounts of landfill debris are
encompassed within soils throughout the landfilt area. Kisinfelder also recommends that
soil samples be collected and analyzed at an accredited laboratory for contamination,
prior to the excavation of any fill material from the southern portion of the landfill area.

LIMITATIONS

The limited sampling performed during this investigation was performed to provide a
generat indication of methane production within the study area. Limited assessments
such as this are. non-comprehensive by nature and will not identify all environmental
problems or eliminate all risk, associated with environmental issyes. The scope of work
on this project was presented in our proposal and subsequently approved by our client.
Please be aware our scope of work was limited to those items specifically identified in
the proposal. Environmental issuss not specifically addressed in the proposal or this
report is beyond the scope of our work and not included in this evaluation.

Although risk can never be eliminated, more detailed and exiensive investigations yield
more information, which may help you understand and better manage your risks., Since

592092/CSPSRO51 - Page 8of 9 August 26, 2005
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- such detailed services involve greater expense, we ask our clients to pél-rticipate in
identifying the level of service that will provide them with an acceptable level of risk.
Please contact-the signatories of thig report if you would like to discuss this issue of risk
further. '

Land use, site conditions {both on-site and off-site) and other factors will change over
time. Since site activities and regulations beyond our controt could change at any time
after the complstion of this report, our observations, findings and opinions can be
considered valid onty as of the date of this report. -

The -property owner is solsly responsible for notifying ail governmental agencies, and
the public at large, of the existence, release, treatment or disposal of any hazardous
materials or conditions detected at the project site. Kleinfelder assumes no
responsibility or liability whatsoever for any claim, loss of property valus, damage, or

injury which resuits from pre-existing hazardous materials being encountered or present

on the project site, or from the discovery of such hazardous materials.

If you have any questions regarding this letter or need additional information, please do
not hesitate to call our office at (71 9) 632-3593.

it

Respecifully submitted,
KLEINFELDER, INC.

(0.

Rickey L. i?l-.é :
Staff Envirgn tal Scientist

“William J. Barfiers, P.E.
Area Manager

RLJ.WJB:ss
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APPENDIX A

Boring Location Plan






e

Figur

T

A-2

A A T

., LT

o It

T

3 r.vti..vwll

LANDFILL LOCATION PLAN

T Wt
SR ot

Landfili Evaiuation-

West Van Buren
Colorado Springs, Colorado

MM
o ¥ ST T e e

» M.u.zﬂvv!M )

P
F o e o
ATt ’

e .

B < eiNFELDER

An gmployee ownad company

iy
i
S
ot
m..;r
|
2§
G
i3
o
0
=l
Sl
8l
—
[ Y}
[1-3

b
< b
Trey
o
Xin
w
]
e
al
@ §
MN
=
E
=i 2
Ola

t

Y

i

e e .
i T

Landf

. et 2«1:\... * a.ﬂﬂ.v k-
eridigo ooty G Tt dadii ]
D 3

ing

]
bl od
G
v E
5 X
& O
<

- {1,

oundary of
ist

X

: ..)fmmw.w.

-

e—————




B [ VR

.-
s,
L

S

b A
g

]

oo

”@&m_

- "t .
P VR

Figure

A3 _]

T

LT Ty
LU

o T O

i

IR,
|

e

te

fépp#ox
'Property Bounda

. BT Y
: Y i 3RS

_ . N

T . : T

mQ

Uw#f‘_i?..,x. .

-

e
- s g
At ..\\.‘_..“....N.,Hﬂ..

e ——

Vrar 7 T

X

ing

pproxinate
on of

: - i
Locat
Bor

e, o

RO e
. P, -

|

/@ethane:yf

-,

.M.I.

A

iy 3y

i

T

n.

e
o e QLU PPN
; mmwx.,‘ p “

g, T P A

FEFY. PAT
L aiaa

LOCATION PLAN

BORING VS LANDFILL

L.andfill Evaluation

West Van Buren
Colorado Springs, Colorado

S

T S
7

RS,

L §
g e
ot m gt n e, 3

e

_,,"
S
ek RS

ey
I

.rﬂ

b

B <.einFELDER

An employee owned company

Drafted By: R. Stump

July 29, 2005

Date:

R. Jones
58232-1

Checked By:

Project Number:




e e
e ATedn g

:.. b ; ..\.. .‘. wA_
Gl By

o

]

S 508

e A5

%

Sl ol Wit
m.,wmi NWWWFMWWR g ! o fww}..

- BB e B e ﬁu%&..?@}w o

SR

ki

e
S 53

i

4 i ,6?.&3 b m £
s 3evils TR, -5
% ey R Rl e
S O
o, e
c;.}(/é%o%%w«.wﬁ«is‘%gkf
t.e...«_s._a:;.s.v..:
v s
.c.w,,“,.avie\.wnw!{«i A Y

yuu. A
e

e
s aia s, e
o _\H}? ot

P s §
i
‘r“.,m:&:‘.
e e,

. PN
R L

R

.

oy, ™
AR g fo

imo. te

{Appféi

i -

T g

g s

g

andfil

L

y of
ﬂhg L

s

Boundaor
Ex

oW 1 et

e nes

:
e
!

] w»ii...._wv.m.
! i

[ oy
= "

¥ % 4
A '
T s SN

-

ORI o o R
£ S G

.s.
I .
2r ..5 \n
s e By
PP T Fhat eyt e
.;;.,.,..,,(:!__,.c.;..._..i..._».«._.\?& - N o

s A by
e e ™

O e i S0
sy
P
e st e
R :
s ey,

o, :

T A e,
-,

AT el #__..m,v;v..w; ORI X

.“” J‘%&

ey

m.i...smW L Pt

. S s
s AT L \...Fc......;.”vv.os

P it

e,

E

e

F

igur
A-4

HISTORICAL TOPOGRAPH VS
EXISTING LANDFILL MAP

Landfill Evaluation

West Van Buren
Colorado Springs, Colorado

‘m.KLEINF-ELDER

An employes owned canpany

R. Stump
August 1, 2005

Draffed By
Date;

R. Jones

Project Number: 58292-1

Chacked By:

RELTONEE Sy

P s

I

s

b, S
e, S E
7
,..3.?5..,....‘.

PN s pte |
iy !

sl 00

ey 3

oo, "
e

toae,

.—ff»afil;ltd*dw»' ~
g, 5.2:. .

l-m__l == rf|§i£,nw«<ﬁ;”«%

, "
i -,
R
200
,.F:__S.F.,.,.Jpr/..

o "
e

i =

R s

B

n lincoln DeVore 1986 Report #62841, 8—12—1986 and
—12—1386

8

H

| topography information based o
=ncoln DeVore Aerial Photograph Review

orica




ESE KLEINFELDER

- APPENDIX B

Logs of Test Borings
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LOG OF BORING 1

Vsneer 1 oor 1

DRILLING
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PROJECT NAME

Landfill Evaluation
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SEE TEST BORING
LOCATION PLAN
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592921 LOG OF BORING 2 serr 2 or 2

DRILLING PROJECT NAME LOCATION
EQUIPMENT . . SEE TEST BORING
YPE OF &I 4" AUG HAMMER DATa: W "1 40 t8s.  orop 3() mongs | SURFACE ' TOTAL DEPTH .
{ ER _ 0 30 | ELEVATON N/A OF HOLE S0
STARTED:  07/15/05 | ORLLING AGENCY  Specirum Exploration | SROUNDWATER NONE DATE AT DRILLING
Lot
g COMPLETED: 07 /15 /05 LOGGED BY - R. Jones
SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
. ~ & 5
el 2 21 ol El
G| = LOG OF MATERIAL 93 & & 4| @] NOTES
o »- _ o o g
& Z
30 _ _ - ' 2 >
- / | Sandy CLAY. stiff to very stiff. moist, brown to block :
3t : 5
M// {continued). 5 i
Semy /
/

g
AN N
NN
N

AN

™,

1
N
N\

AN
|

~

i

i
N

N

16
25

41—
36 P

dd
N\

NN
AMA

<
N

\
\

.
4
I
AN
AN

BEDROCK: CLAYSTONE, hard to very hard, slightly moist
to moist, brown to groy.

8G \
mws  JElkLEINFELDER




BROJECT WO, - .
592921 . LOG OF BORING 3 seer 1 o 1
DRILLING y
EoBMENT PROJECT f_’“;zn dfill Evaluahi OCATON SEE TEST BORING
CME_55_(w/ AUTOHAMMER) ‘ atuaiton LOCATION PLAN
3E OF BT 4" AUGER HAMMER 0aTA WI 140 185, oRoP 30 ivcries | SURFACE /s AL TP 20
STARTED:  07/15/05 | DRLLNG AGENGY  Spectrum Exploration | SRQUNDWATER NONE DATE AT DRILLING
[T
g— COMPLETED: 07 /15 /05 LOGGED BY R. Jones
SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
_ T "
2 5 |f
LOG OF MATERIAL g% é‘j% i NOTES
b3 %35 2
1" STICK UP
FILL, Sitty SAND, with gravel, debris (rubber, plastic, . I
glass, galvonized wire), dry, light brown, strong -organic ]
odor. 7
o
1
=
[
ik L
d 0/20 smn%
it ¥ R {
: o
5
50 - 2
BEDROCK: CLAYSTONE, hard to very hard, slightly moist M= o
to moist, brown to grcy {_:z, T
B '
50/6 »
29—
=30 . :
muwss Kk LEINFELDER




PROJECT NO.

592921 LOG OF BORING 4 sweer 1 or 2
DRILEING PROJECT NAME LOCATION
EQUIBMENT oy . SEE TEST BORING
CME 55 (w/ AUTOMAMMER) Landfill ‘Evaluation LOCATION -PLAN
TPE OF BiT 4" AUGER HAMMER OATA: wT. 140 t8s.  broP 30 iveres gﬁ%hf N/A {T)%T‘T_*LOSEEPTH 45
. STARTED: 07 /15/05 DRULING AGENCY - Spectrum Exploration ggggiwowmﬁ 1B.4 DATE AT DRILLING
g COMPLETED: 07 /15 /05 LOGGED 8Y R, Jones
SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
& w
0
5l 8 sz S8 |F
Lo s LOG OF MATERIAL 95 £ i NOTES
C)-‘:_L/ e [iige] D< o
in - O %m ;
— 0 % Y STIGK UP
] FILL, Silty SAND, with debris (plostic, wood), strong
':W organic odor, moist, Hght brown. &
2 . BENTONITE 5
o5 |
4 —_— ]
3 _ : -
s:% FILL, CLAY, with debris (wood, plastic), soft to medium i
_m stiff, moist, black to brown. o &
o
] 3
8— - 3]
- E
G > 10,20 SEND
wi

)

i
|

i

s
Ln
|

i

1 2 ed

16—

|

Ao

’———“10' ¢.010”

30
Fi: LOGS

NFELDER

B c<.e




PROMECT NO.

592921 _ LOG OF BORING 4 seer 2 of 2

32t o .
S // CLAY, stiff, moist, brown, no debris.

BEDROCK: CLAYSTONE, hord to very hard, stightly moist
te moist, brown to groy.

ORILLING PROJECT NAME L OCATION
EQUIPMENT . . SEE TEST BORING
CME 55 (w/ AUTOHAMMER) Landfili Evaluation LOCATION PLAN
YPE OF BIT 4" AUGER HAMMER OaTA: WT. 140 B,  DROP 3{) NCHES gf?ﬁ?g“ N/A g?ma—}s'm?sgp i 45
STARTED: _07/15/05 | ORLLNG AGENCY  Spectrum Exploration | SROUNCHATER 18.4 DATE AT DRILLING
Led
g COMPLETED: 07 /15 /05 LOGGED BY R, Jones
] SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
& B
£ [N
el 8 2| o4 3
D] = LOG OF MATERIAL S5 & 4| @ NOTES
R no G =3 £ F
i . . o %m §
30 16
_m FILL, CLAY, with debris (wood, plastic), soft to medium 28
3 X : . .
] // stiff, moist, black to brown {(continued). 45 il

&0

FN: LOGS g <




PROJECT NO.,

58292 —1 LOG OF BORING 5 sweer | o
DRILLING PROJECT NAME - LOCATION
EQUIRMENT . . "SEE TEST BORING
PE OF BT . 4" AUGER [ MuwmieR oaa: wr. 140 w85, oroP 30 mores | SRRy /a e 208 _
| (ST 07/15/05 | DRILING AGENCY  Spectrum Exploration SROUNDWATER NONE OATE _ AT DRILLING
g CONPLETED: 07 /15 /05 LOGGED BY R, Jones
_ SURFACE CONDTTIONS
BACKFILLED: Grass and Weeds
% i
: gg od £
LOG OF MATERIAL o3 % y NOTES
m o5 Y
9 W
CLAY, very stiff, moist, brown, no debris, no odor & ST upm
BENTOMTE 13
S
&
-
|
]
Lt
o
O
5]
10/20 SanbE
—_ =
3
2]
5.
S
16 e
33 =,

37

BEDROCK: CLAYSTONE, hord to ver

to moist, brown to gray,

y hard, stightly moist

50/8

29

Al

Fi: LOGS

B <ieinvFeLDER




PROJECT NO.

592921 LOG OF BORING 6 seer 1 o 2

DRILLING PROJECT NAME . LOCATION . ,
EQUIPMENT - . . ) SEE TEST BORING
CME 55 (w/ AUTOHAMMER) Landfill Evaluation __LOCATION PLAN
: " : RFACE TOTAL DEPTH
YPE OF BIT 4" AUGER HAMMER OATA: WT. 140 wes.  orop 30 icnes | SURAE /) o ot 58
STARTED:  07/15/05 | ORWANG AGENCY  Spectrum Exploration SECHHNDWATER 18,9 DATE AT _DRILLING
Lud
g COMPLETED: 07 /15 /0% LOGGED BY R, Jones
) SURFACE CONDIIONS
BACKFLLED: Gross and Weeds

& b
0| 3 ' xE o :
sl £ LOG OF MATERIAL 85 S8 L:: NOTES
okt > _ Do 0% E
v O . % o g
i X T SHER O |
™ FILL, SAND with gravel, fine to coarse groined, moist, sovonte
- fight brown. - 4
_..is‘jg% &
2— .
ottt ]
3——§ ;E ;E ;; N ¢
4 S
5__: : FILL, CLAY, with debris (glass, wood, plastic), soft to E &
. © medium stiff, moist, light brown. '&L: oo
6— ' 4o &
- e @A
7 =Lt o720 s
. - . et ==
8- - =4 e
9— : :
o] Dark clay layer ot 10 ;
—’ ‘5 5 >\: 2

'—-%10' o.010"

0 |

=30

mwos KL EINFELD ER




PROJECT MO, '
592921 LOG OF BORING 6 suEer 2 oF 2
DRILLING PROJECT NAME ' LOCATION
EQUIPMENT . . SEE TEST BORING
CME 55 (w/ AUTOHAMMER) tandfill Evaluation LOCATION PLAN
YE OF B 4" AUGER HAMMER DaTa: W1 140 8. oror 30 mcres | SURRAE - 7y [T DEFTH 58 |
STARTED: _07/15/05 | DRILUNG AGENCY  Spectrum Exploration | SROUNDWATER 18,8 OATE AT DRILLING
Lot
g COMPLETED: 07 /15 /05 LOGGED 8¢ R, Jones
_ SURFACE CONDTTIONS
BACKFILLED: Gruss and Weeds
> "
— = 72} 5]
25§ I P
SO = LOG OF MATERIAL S5 & G| @1 NOTES
in © D& %
3
=0 Z
3 FILL, CLAY, with debris (gloss, wood, plastic), soft to 13
_m medium stiff, moist, fight brown {continued). Lt
32—§ § >>é;§
0
Sitty to sandy CLAY, soft to medium densz, moist, light 4 E
brown. : 5 il

BEDROCK: CLAYSTONE, hord to very hord, slightly moist
to_moist, brown to gray.

=60

FN: 1OGS KLEJNFELDER




PROJECT NO.

- 59292-1 LOG OF BORING 7 sugir 1 o 1

DRILLING PR
Imu;mam . oJECT E’WE dfill Evalugt; : HOCKIN sEE TEST BORING
CME 55 (w/ AUTOHAMMER) anaviit wvaiuation LOCATION PLAN
(PE OF BT 4" AUGER | HAWMER DATA W 140 tBs. oRop 30 ncHES | SUREAE N /A I L P o
STARTED: O7/15/05 | DRULING AGENCY  Spectrum Exploration |  SEQUNDWATER NONE OATE AT DRILLING
i — :
g COMPLETED: 07 /15 /05 LOGSED BY R, Jones
_ SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
el o o] Ea
Fol 2 . -3 2 =S
L) 3 LOG OF MATERIAL 95 2L wig NOTES
a=i & no oF &=
O D5
%
N y . : o ] T STCK 0P ]
,‘m% FlLL,_SiEty SAF\{D, with some gravet, with debris (glass, aevome 5
_m plastic, golvanized wire, rubber), medium dense to &9
P s dense, moist, brown. &
3— ik !
4___% I=h
5 1t -
o i=F &
5——5%%? - &
e y :.'. “
7t)7&%\: A= 1 10720 sano D
8—] - : 1=K 5
5] ie: ®
: §§§§§ z S
G"’:ﬁ §§§ 24 = S
- 32 = @
] 42 - )
12—’758& = ]
13mw o ;
P %952 |
15T
16 R
17—
18—
19—

20__ 4
21X _ 20
| BEDROCK: CLAYSTONE, hard to very hord,. sfightly moist 3
22 T to moist, brown to gray.




PROJECT NO.

592921

LOG OF BORING 8

saeer- 1 oor

DRILLING
EQUIPMENT

CME 55 (w/ AUTOHAMMER)

PROJECT NAME

Landfill Evaluation

LOCATION

SEE TEST BORING
|LOCATION PLAN

YPE OF &iF

4" AUGER

. SURFACE
MAMMER DATA: WF. 140 wes.  prop 30 INCHES | o rvinon N/A

TOTAL DEPTH 20
OF HOLE

STARTED:

07/15/05

DRILLING AGENCY

Spectrum Exploration |  SROUNDWATER

NONE

DATE AT DRILLING

COMPLETED:

o7/15/05

LOGGED BY K.

Jones

DATE

BACKRILLED:

SURFACE CONDITIONS

Grass and Wee

ds

DEPTH
(FEET)
SYMBOL

LOG OF

MATERIAL

BLOW
COUNTS

LABORATORY
SAMPLES

SAMPLE TYPE
WELL

NOTES

.y
|

™
AN
N

Sandy CLAY, medium stiff, moist, brown, no debris or

2:/// odor.

Tt b

o

FN: 10GS

21—_'///
e

CLAY, with weothered claystone fragments, moist, groy. .| 22

BEBROCK:- CLAYSTONE, hard to very hard, slightly moist
to moist, brown to gray.

50/8

Y

I

RN RN I NN

LA T,

PH

A AT TR S e

[Ny

BEWTOMITE

10/20 SAND

1" STICK UP I

o
L
)
&

CRCEN h{ﬂm—uS’

i

107 0.010% SLOTYED $

B« .cinvreLper




PROJECT NO.

582921

SHEET

T oo 2

DRILLING
EQUIPMENT '

CME 55 {w/. AUTOHAMMER)

PROJECT NAME

LOG OF BORING 9

Landfill Eva!paﬁon.

LOCATION

SLE TEST BORING
LOCATION PLAN

'YPE OF BIT 4" AUGER

HAMMER DATA: WT. 140 18S. DbROP 3() INCHES

SURFACE
ELEVATION

N/A

TOTAL DEPTH
OF HOLE .50

STARTED: {)’7/_1 5/05

DRILLING AGENCY

Spectrum Exploration

GROUNDWATER
BEFPTH

15.3

COMPLETED: (7 /15 /05

DATE

LOGGED BY

R. lones

DATE AT DRILLING

BACKFILLED:

SURFACE CONDITIONS
Grass and Weeds

LOG OF MATERIAL

BLOW
COUNTS

LABCORATORY
SAMPLES

SAMPLE TYPE
Z
(o]
_._1‘
M
oy

]

i
%%% SYMBOL

LT

]

g FiLL, Sity SAND, with gravel, dry, brown.

S

1}

1G]

21—

DITILl%%iTiT

FILL, Silty SAND té CLAY, with gravel, with debris
- (plustic, wood, glass), dense (sand) to medium stiff
{clay)}. moist, brown, strong organic odar.

2

0" SLOTTED SCREEN

10/20 SAND

}

10" 0.0

R e SR AN e o

N LOGS -

BB« cinvFeLDER




PROJECT NO.

592921 LOG OF BORING 9 sweer 2 oF 2.

DRILLING PROJECT NAM TION ¢ -
CME S5 (w/_AUTOHAMMER) Landfill_Evaluation T SEETESY Bopwe
e or e 4" AUGER HAMMER DATA: WT. 1 40 185, DROP 30 INCHES | e N/A oF Mol 50
STARTED: 07/15/05 | ORLUNG AGENCY  Spactrum Exploration | SROUNDWATER 15.3 DATE AT DRILLING
g COMPLETED: 57 /15 /05 LOGGED BY R, Jones
BACKFLLED: SURFAGE CONDIIONS

Grass ond Weeds

DEPTH

e
&

%

g 9y
TEREREN
!

]

39t

o & W
— 457 W o
B8 _ 5z B4 g
wi = - LOG OF ‘MATERIAL S5 £ Wi g NOTES
o B ' Bnd o= g1 =
w & [y E
< &
— 2 3
37 FILL, Sitty SAND to CLAY, with gravel, with debris 3
_m (plastic, wood, glass), dense {sand} to medium stiff 3
32_:~:£\ (clay}, moist, brown, strang odor {cantinued).

:

Silty SAND, moist, gray.

s
[

S
L
Ll

B~
[

F
[

[

|

A

~
~d

BEDROCK: CLAYSTONE, hard to very hard, slightly moist
to rmoist, brown to groy.

80 \ : :
FN: LOGS EIKLEiNFELDER




PROJECT NO.

592921

LOG OF BORING 10

seer 1 oof 2

1 DRILLING
EQUIPMENT

Landfill Evaluation

PROJECT 'NAME . LOCATION

SEE TEST BORING
LOCATION PLAN

CME 55 (w/ AUTOHAMMER)

ibe of air £ AUGER HAMMER DT WT. 140 tes. 0RoP 30 cwes | SURFAE /s oo™ a4
STARTED: _07/15/05 | ORLLNG AGENCY  Spectrum Exploration | SROUNOWATER NONE DATE _ AT DRILLING
Lif
E“:‘: COMPLETED: (7 /15 /05 LOGGED H#Y R, Jones
SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
ot L érn iL{l
=5 g 2 8 .
Lol 2 LOG OF MATERIAL 95 £ 4| 81 NOTES
axl > nd .03 g
n © %m ;

O T SHCK UP
1;% FILL, GRAVEL, fine to medium groined, moist, brows, BENTONITE é
PR 5 =
B IR

N
FILL, CLAY, with debris {plastic, galvanized wire, pper, kfg 2
rubber), soft to medium stiff, moist, black, strong odor. S=i e E__.__
-HS @
e
i £ O.._..._..__..
Siiy ©
" -
2
4
5 ol
. g
Clayey SAND, dense to very dense, moist, fight brown. 12 E
17 il




PROJECT NG,

592921 LOG OF BORING 10

sHEET 2 ofF 2

DRILLING PROJECT NAME LOCATION
EQUIPMENT . . _ SEE TEST BORING
“ n . SURFACE TOTAL DEPTH -
fPE OF BT 4" AUGER HAMMER DATA: WY, 140 w8S, oRrRoP 30 INCHES Fevamon N/A OF HOLE 41
STARTED: _ Q7/15/05 | DRIUNG AGENCY  Spectrum Exploration | SROUNOWATER NONE DATE __ AT DRILLING
Ld g -
g COMPLETED: 07 /15 /05 LOGCED BY R, Jones
) SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
% w
%] 4] a
=k §5 = -
LOG OF MATERIAL 95 P wi @ | NOTES
no Q2 gl =
O §m %
14
Clayey SAND, dense to very dense, moist, light brown 18 _
{continued). . 23
50/6 »

BEDROCK: CLAYSTONE, hard to very hord, slightly moist
to moist, brown te gray.

/|

680

wwos Sk LEINFELDER




PROJECT HO.

592921

LOG OF BORING 11

seer 1 o 1

RILLING
E:GUIPM ENT

CME 55 (w/ AUTOHAMMER)

PROJECT NAME .
Landfill Evaluation

LOGATION

SEE TEST BORING
LOCATION PLAN

" _ ' ' SURFACE TOTAL DEPTH
PE OF BIT 4" AUGER HAMUER DATA: W 140 185, oRoP 30 meres | 2000 N/A OF HOLE 23.5
STARTED:  07/15/05 | ORILING AGERCY  Spectrum Exploration | SROUNDWATER 19.5 DATE AT DRILLING
|
g COMPLETED: 07 /15 /05 LOGRED 8Y R, Jones
. SURFACE CONBITIONS
BAGKFILLED: Gross and Weeds
% w
tend) B =2 o £
L o8 Gz <g o
Ll = LOG OF MATERIAL = xS “i i NOTES
okl = oo o= &)=
el %3] (& o0 o3 =
< &
-0 _% ] _ T _ T STCK UP
. FILL, GRAVEL, medium grained, rhoist, light brown. BENTONITE
2 &
5 1
4*‘% : lé'
SRS : f
6 zH =
7— 4= f om0 wn§
8 = B 2|
—m Ak =
9— o= ki g
s 3 ity °
o . 2 :: o
12‘— :P, -
14— \
1 5_ 4
1 By
17—
B
19— v
50 §§§§ =. _ .
FILL, CLAY, with debris {rubber, galvenized wire, canvas), 2
soft, wet, bleck, strong organic odor. i
BEOROCK: CLAYSTONE, hard to very hard; shght!y moist 30/
to moist, brown to gray. _ /

FN: LOGS m K

LEINFELDER




PROJECT NO

592-92-—1 | : LOG OF BORING 12 | sieer 2 oF 2

DRILLING PROJECT NAME LOCATION '
EQUIPMENT . . SEE TEST BORING
CME 55 (w/ AUTOHAMMER) Landfill Evaluation LOCATION PLAN

YPE OF BT 4" AUGER HANMER DATA WT. 140 tBs.  oRoP 30 mowes | SURFACE A DR 3

STARTED:  07/15 /05 DRILLNG AGENCY  Spectrum Exploration | SROUNDWATER 19.3 OATE AT DRILLING

COMPLETED: 07/15/05 | LOGGED BY  R.- Jones

SURFACE CONDITIONS
‘Grass and Weeds

DATE,

BACKFILLED:

NOTES

BLOW
COUNTS

LOG OF MATERIAL

DEPTH
{(FEET)
SYMBOL
LABORATORY
SAMPLES
SAMPLE TYPE
WELL

|- BEDROCK, CLAYSTONE, hard to very hord, wet, block 28
N {continued). A 50

4 Loes 'mK LEINFELDER




PROJECT NO.

592021 LOG OF BORING 12 sieer 1 oF 2

DRILLING PR NAM '

FQUIPMENT - | OJECT LAQE dfll Evaluati LOCKTION SEE TEST BORING
CME 55 (w/ AUTOHAMMER) n valuation LOCATION PLAN
PE OF BT 4" AUGER HAMMER DAT WE. 140 85, ORoP 30 mvoes | SURFAE /) G DERTH 7

STARTED: _07/15/05 | ORLUNG AGENCY  Spectrum Exploration | SROUNOWATER 19.3 DATE AT DRILLING

A . =

g COMPLETED: (07 /15 /05 LOGGED BY R, Jones

_ SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
= el , £33 ga N I
el 3 LOG OF MATERIAL 23 £L 4] B | NOTES
ok > mno Oz g ¥
% [ 42y =
% &

—0 . . - 1 STCK P §
1: _ - Fitk, SAND and GRAVEL, loose, dry, light brown. o
2— :5: 'z .n:
3— B

j— A [74)
RS 15 g
5— 18 5*
6~—: ; ,9
7—_~ g
B o *
g FILL, CLAY, with debris {oluminum, newspaper,

- cardboard), stiff, moist, biock, strong organic odor.

Ay

- 12
t— 8

o 6

12—

14_::2;2 >

15—

1&3—-\529-S

I 405530

15 TS

19-~<§;§§ A4

20—_§§§§ 3
21— 4

- 4

22~

23—

24_%‘

BEDROCK: CLAYSTONE, hard to very hard, wet, block

B« .cinFreLpeER




PROJECT NO.

LOG OF BORING 13

sieer 1 o 2

23— .
24— |
25—

26—

- 30

592921
DRILLING '
EGUIENENT PROJECT l“_*“gen dfill Evaluation LOCKION SEE TEST BORING
CME 55 (w/ AUTOHAMMER) valuation LOCATION PLAN
YBE OF B " ' . ' SURFACE TOTAL DEPTH
; 4" AUGER HAMMER DATa: wT. {40 u8s.  brop 30 weres | 2t N/A OF HOLE 31.5
L [SHRTER Q7/15/05 | DRULNG AGENCY  Spectrum Exploration | SRGUNDWATER 20.8 DATE AT DRILLING
g COMPLETED: 07 /15 /05 LOGGED BY R, Jones
_ SURFACE CONGIIONS
SACKFILLED: Grass aond Weeds
" & g
— . 1 Lt a.
FEl 8 xz | BY E
Gu| 2 LOG OF MATERIAL 95 £ 9| @ | NOTES
aky Do &= L) ¥
) O o5 3
— 0 3 z
"% FILL, Grovel, fine to medium groined, moist, Hght brown. e UPE}K
h— ) - BENTONTE
] o
i o :
| 5 -~
3_% Mg
R B
b e 7]
5— i ?
RS | IS
7__"% FILL, CLAY, with debris (newspoper, wood), medium stiff, g g oo
_m moist, dark block, strong organic odor. ’;{:f g 7
o] - bi=f o
_;8885 H=f &
g— :::‘ o
K] Y -
S b — 12|
| 4 s
s @ 2
12—
1 Fomm
14—> ? ;ésé :\SO
15—
1 Bl
18, -
19:;&% Possible FiLL, sandy CLAY, stiff, moist, brown, no odor
_W or debris.
20— : 8
_m b4 12
= 15

s RS KLEINFELDER



PROJECT NO.

592921

LOG OF BORING 13

sieer 2 or 2

BRILLING
EQUIFMENT

LEME 55 (w/ AUTOHAMMER)

PROJECT MNAME

-ILandfili Evaluation

LOCATION

SEE TEST BORING
LOCATION PLAN

SLRFACE

. TYPE OF B 4" AUGER ]HAMMER oATA: WT. 140 (8S. bROP 30 INCHES t cevaton N/A

ToTAL DEPTH
OF HOLE 315

STARTED:  07/15/05 | DRLLNG AGENCY  Spacirum Explorafion SROUNDWATER 20.8

DATE AT DRILLING

DATE

COMPLETED: 07/15/05 LOGGED BY R, Jopes

SACKFILLED:

SURFACE CONDITIONS

Crass and Weeds

DEPTH
(FEET)
SYMBOL

LOG OF MATERIAL

BLOW
COUNTS

LABORATORY
SAMPLES

NOTES

SAMPLE TYPE
WELL

i

Possible FILL, sandy CLAY, stiff, moist, browr:, no odor

or debris {continued).

52—

ey
BEDROCK, CLAYSTONE, medium hord, moist. /

. :ié
59

NERNEE.

60

s RERKLEINFELDER




PROJECT NO.

592921

LOG OF BORING 14

sEer 1 oF

1

DRILLING -
EQUIPMENT

CME 55 {w/ AUTOHAMMER)

PROMECT NAME LOCATION

Landfill Evaluation

SEE TEST BORING
LOCATION PLAN

yPE OF BT

4" AUGER

SURFACE

DROP 30 wCHES | o v N/A

HAMMER DATA: WT. 140 Las.

TOTAL DEFTH
OF HOLE 20.5

STARTED:

07/15/05

GROUNDWATER
ORILLING AGENCY BEFTH 10.2

Spectrum Exploration _

BATE AT DRILLING

DATE

COMPLETED: 07 /15 /05

LOGGED BY R. Jones

BACKFILLED:

SURFACE CONDITIONS

Grass and Weeds

DEPTH
(FEET)
SYMBOL

LOG OF MATFRIAL

Bi.Ow
COUNTS
LABORATORY
SAMPLES

NOTES

SAMPLE TYPE
WELL

1:<jf
2—:/;///’
3— //
4f:/;///’
5—, //
=g
[an%
E0
o— .~
,O_"__:/?/
.1i:/;///f
12—:,;////
’3f:/>///;
14f://///
15~ /" 7

e |

Sandy CLAY, with some grovel, stiff, moist, brown.

o Lh

BEDROCK: CLAYSTONE, hard to very hard, shightly moist
to motst, brown to gray.

30

1 SHEK UP
BENTONITE

1]
G b D A S T e T T

IRAREARARRE]

g ey sm:s?':a' kS R T S SR v e

HIIHIHI}IIIHIIHIIIIHIIII

L T Rl A i A O oW AR T T A

PR

10/20 SAND

5 RISER

CREEN

10" 0.010" SLOTIED S

Al

FN: LOGS

B« . cinvreLpER




PROJECT NO.

592921 LOG OF BORING 15

sieer | oo 2

D G
EGUPMENT FROECT e dfill Evaluati HOCKTION SEE TEST BORING
CME 55 (w/ AUTOHAMMER) a vaiuation LOCATION PLAN
YPEOF BN . 0" AUGER HAVMER DATa: WT. 140 185, oRop 30 mowes | SURFACE ) /) o DR 415
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YOE OF BT 4" AUGER HAMMER DATA: WI. 140 185, prop 30 iNCHES f Ay NJA A DEPT 4t s
STARTED: 07/15/05 | ORLLING AGENCY  Spacirum Exploration SEOMNTWAR 297 DATE _ AT DRILLING
L
g COMPLETED: 07 /15 /05 | LOCGED &  R. Jones
SURFACE CONDITIONS
BACKFILLED: Gross and Weeds
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365 5. MAIN 3T,
BRIGHTON, CO

NOTE: REFERENCE GPA 2261(ASTM D1343), 2145, & 2172 CURRENT PUBLICATIONS

80601
NATURAL GAS ANALYSIS

PROJECT NO. : ANALYSISNO.: ®1

COMPANY NAME: KLEINFELDER INC ANALYSIS DATE: JULY 22, 2005
"ACCOUNT NO. - SAMPLEDATE : JULY 20, 2005
PRODUCER TO:

LEASE NO. CYLINDER NO. :
NAME/DESCRIP:  WATERMAN LANDFILL EVALUATION #59292

B-4 TAKEN @ 3:30

#EXFIELD DATA*** o

SAMPLED BY : . RICKEY L JONES AMBIENT TEMP.;

SAMPLE PRES. GRAVITY

SAMPLE TEMP. : VAPOR PRES. :

COMMENTS

NORM. GPM @ GPM @

COMPONENTS MOLE% 14.65 14,73
HELIUM 0.00 - -
HYDROGEN 0.00 - -
OXYGEN/ARGON 0.84 . -
NITROGEN 25.36 - -

Cco2 15.47 - -
METHANE 58.33 - -

ETHANE 0.00 0.000 0.000
PROPANE 0.00 0.000 0.000
ISOBUTANE 0.00 0.000 0.000
N-BUTANE 0.00 0.000 0.000
ISOPENTANE 0.00 0.000 0.000
N-PENTANE 0.00 0.000 0.000
HEXANES+ 0.00 0.000 0.000.
TOTAL 100.00 0.000 0.000

BTU @ 60 DEG F 14.65 14.73

GROSS DRY REAL = 5883 5915
GROSS WET REAL = 5780 581.3
RELATIVE DENSITY ( AIR=1 @14.696 PSIA 60F) : 0.8135

COMPRESSIBILITY FACTOR : 0.99823
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PROJECT NO. :
 COMPANY NAME :
ACCOUNT NO. :
PRODUCER
' LEASE NO.
NAME/DESCRIP :

FAFIELD DATA***
SAMPLED BY
SAMPLE PRES. :
SAMPLE TEMP. :
COMMENTS

COMPONENTS

MPACT ANALYTICAL
rSYSTEMS e,

365 8. MAIN ST.
BRIGHTON, CO

HELIUM
HYDROGEN
OXYGEN/ARGON
NITROGEN
Co2
METHANE
ETHANE
PROPANE
ISOBUTANE
N-BUTANE
ISOPENTANE
N-PENTANE
HEXANES+

TOTAL

BTU @ 60 DEG F
GROSS DRY REAL =
GROSS WET REAL =

RELATIVE DENSITY { AIR=1 @14.696 PSIA 60F) :

COMPRESSIBILITY FACTOR :

NOTE: REFERENCE GPA 2261(ASTM.DI945), 2143, & 2172 CURRENT PUBLICATIONS

86601
b
NATURAL GAS ANALYSIS
ANALYSISNO.: 03
KLEINFELDER INC _ ANALYSIS DATE: JULY 22, 2005
SAMPLEDATE : JULY 20, 2005
CYLINDER NO. :
WATERMAN LANDFILL EVALUATION #5622
B-15 TAKEN @ 2:35
RICKEY L JONES AMBIENT TEMP.:
- GRAVITY
VAPOR PRES. :
NORM. GPM @ GPM @
MOLE% 14.65 14.73
0.60 . -
0.01 - -
0.82 - -
28.05 - -
22.35 - .
48.77 - -
0.00 0.000 0.000
0.00 0.000 0.000
0.00 0.000 0.000
0.00 0.000 0.000
0.00 0.000- 0.000
0,00 0.000° 0.000
0.00 0.000 - 0.000
100.00 0.000 0.000
14.65 14.73
4920 494.7
4834 486.1
0.8909
0.99811
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Appendix C

Soil Boring Investigation
November 2005
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Ars rrrdenes oL e GOy

November 30, 2005

Kleinfelder File No. 63249

Mr. Ted Waterman, President
Waterman, Inc.

P.O. Box 27560

Albuquerque, New Mexico 87125

Subjeet: Soil Boring Investigation

Mesa Valley Springs Property
Colorado Springs, Colorado

Dear Mr. Waterman;

ey

Kleinfelder is pleased to present the results of our soil boring investigation for the Mesa Valley Springs
Property in Colorado Springs, Colorado (Subject Site). Qur scope of work included the drilling and
logging of three sets of soil borings, determining the depth to the top and bottom of the solid waste
zone, performing groundwater measurements for each boring, recording the materials removed from
the soil borings, and preparing a report presenting the results of the soil boring investigation.

SUMMARY
This investigation was conducted on a vacant parcel of land located at the Mesa Valley Springs
Property in Colorado Springs, El Paso County, Colorado.

During this assessment the following tasks were completed:
1) The completion of three sets of soil borings. Set 1 included three borings that were equally

2)

3)

63249/CSP5R063 | Page 1 of 4

spaced at 150-foot intervals between Borings 14 and 15. Set2 included three borings that were
installed in a straight line, spaced at 200-feet intervals, in the vicinity of Boring 1 and Boring 4.

* Set 3 included three borings placed at 200-foot intervals from Boring 15 to Boring 2. These

borings were placed as shown on the drawing provided to Kleinfelder.

Each boring was drilled beyond the bottom of the landfili and extended to a depth of at least
three feet below the bottom of the landfill. Depths were determined for the top and bottom of
the solid waste zone. All measurements were taken from the ground surface. Additionally, the
depth to groundwater was measured for each boring, if encountered, during drilling operations.

The materials removed from the soil borings were recorded. Solid waste that was encountered
in each boring was classified as the following materials: (1) wood; (2) paper or paper
products; (3} concrete; (4) metal; (5) lumber; (6) asphalt.

November 30, 2005

Copyright 2005 Kleinfelder, inc.
KLEINFELDER 4815 List Drive, Unit 115, Colorado Springs, CO 80919 (719 6323393 (7191 6372-2648 fax



SCOPE,

This soil boring investigation was conducted in general accordance with our proposal dated Getober
31, 2005. The purpose of this study was to conduct a soil boring investigation to record the depths of
the existing landfill debris and to characterize the types of solid wastes observed. This study did not
include investigating other environmental issues such as seil or groundwater contamination. This study
included preparing a description of the materials observed in the borings based on visual observation
only. No testing or other methods were utilized to describe the subsurface conditions.

SITE LOCATION & DESCRIPTION

The Subject Site is a vacant parcel encompassing approximately 48-acres of land, located south of
West Van Buren Street in Colorado Springs, El Paso County, Colorado. The Subject Site is generally
located within the northwest Y4 of the southeast ¥ of Section 1, Township 13 South, and Range 67
West of the 6" PM. The El Paso County Assessor’s parcel number is 7401200002. The Subject Site is
approximately 6,230 feet above mean sea level (MSL) at the northern property boundary, falling to
approximately 6,130 feet above MSL at the southeastern property boundary. The topography of the
Site and the surrounding area slopes down to the south towards the intermittent stream that borders the
Subject Site. The topography of the site is irregular, but is dominated in the northeast by a prominent
ridge, in the central portion by a valley, in the northwest by a system of ridges. A drainage forms the
westerly and southerly side boundaries.

FIELD INVESTIGATION

Prior to the commencement of field activities at the Subject Site, Kleinfelder prepared a Site-Specific
Health and Safety Plan as required by Occupational Safety and Health Administration (“"OSHA™), to
inform our personnel of the potential hazards that may be encountered and the required procedures to
protect worker health and safety. Also, as required by law, Kleinfelder coordinated with utility
companies to locate buried utilities in the vicinity of the Subject Site. '

Subsurface Investigation

On November 22 and November 23, 2005, Kleinfelder mobilized to the Subject Site with a track-
mounted drilling rig equipped with 4-inch continuous flight augers to drill nine (9) subsurface borings
(Set-1, Set-2, and Set-3) to delineate the depth of solid wastes and also to evaluate what type of wastes
were present. A map indicating the location of the borings is presented as Figure 1.

All borings were drilled beyond the bottom of the landfill extending to a depth of at least three feet
below the bottom of the landfill. Landfill depths are indicted on the individual boring logs, which are
included in Appendix A. Samples of the subsurface materials were collected at S5-foot intervals and
observed in the field to record the type of solid waste present {e.g.. wood, paper or paper products,
concrete, metal, lumber or asphalt). The types of wastes observed are documented on the boring logs.
Waste material observed in the landfill included solid wastes ranging mainly from wood, to organics,
plastic, glass, rubber, metal, aluminum, galvanized wire, cloth, newspaper, and cardboard. Kleinfelder
returned to the site on November 28, 2005 to measure the static water level in each boring,

6324 CSP5R063 Page 2 of 4 November 30, 2005
Copyright 2005 Kleinfelder, inc.
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Table 1: Static Water Levels

__Boring ID Static Water Level (feet below grade)*
S1-1 24.5
S1-2 26.4
S1-3 27.6
S2-1 12.9
S2-2 14.7
S2-3 20.6
S3-1 16.5
S3-2 DRY
S3-3 DRY

*DRY: No free groundwater was encountered during or immediately after drilling activities. Water
levels shown above were measured 6 days after drilling,

FINDINGS

Nine (9) subsurface borings were drilled to delineate the depth of solid wastes and also to evaluate
what type of wastes were present within the landfill. Boring 1 through 3 of Set I was located along the
southern boundary of the property. Boring | through 3 of Set 2 was located in the northern portion of
the Subject Site. Boring 1 through 3 of Set was located in the central portion. The fmdmgs of drilling
and sampling activities are presented below in Table 2.

Table 2: Findings

Boring | Top Depth of | Bottom Depth Type of Wastes Approximate .| Northing/Easting
Solid Waste | of Solid Waste Observed Elevation {Based on Hand-
Zone (feet Zone {feet {Ground Held GPS)
below grade) | below grade) Surface)
S$i-1 21 29 Wood, Glass, Brick 6173’ 1,376,182.713/
3,187,162.646
S1-2 25 47 Glass, Wood, 6190’ 1,376,242.324/
Asphalt, Plastic, 3,187,011.835
Styrofoam
51.3 20 32 Paper, Plastic, Metal, 6187’ 1,376,271.58%/
Glass, Wood 3,186,861.445
82-1 0 17 Glass, Plastic, Metal, 6217 1,377,152.672/
Concrete, Brick, 3,186,986.535
woaod
82-2 0 20 Glass, Plastic, Wood, 6214’ 1,377,000.586/
Metal 3,186,943.180
52-3 3 20 Plastic, Wood, 6216° 1,376,838.383/
Galvanized Wire 3,186,896.896
§3-1 - - No Wastes 6202’ 1,376,911.084/
3,187,157.375
53-2 2 5 Wood, Glass 6214’ 1,376,648.805/
3,187,262.094
8§33 2 7 Glass, Wood, Plastic 6192’ 1,376,395.670/
3,187,232.289

¥__: No solid wastes were encountered during drilling or sampling activities

63245/CSP5RO63
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LIMITATIONS

The limited sampling performed during this investigation was performed to provide a general
indication of the depth and characterization of solid wastes. Limited assessments such as this are non-
comprehensive by nature and will not identify all environmental problems or eliminate all risk,
associated with environmental issues. The scope of work on this project was presented in our proposal
and subsequently approved by our client. Please be aware our scope of work was limited to those
items specifically identified in the proposal. Environmental issues not specifically addressed in the
proposal or this report is beyond the scope of our work and not included in this evaluation.

Although risk can never be eliminated, more detailed and extensive investigations yield more
information, which may help you understand and better manage your risks. Since such detailed
services involve greater expense, we ask our clients to participate in identifying the level of service
that will provide them with an acceptable level of risk. Please contact the signatories of this report if
you would like to discuss this issue of risk further.

Land use, site conditions (both on-site and off-site) and other factors will change over time. Since site
activities and regulations beyond our control could change at any time after the completion of this
report, our observations, findings and opinions can be considered valid only as of the date of this
report.

sy

The property owner is solely responsible for notifying all governmental agencies, and the public at
large, of the existence, release, treatment or disposal of any hazardous materials or conditions detected
at the project site. Kleinfelder assumes no responsibility or liability whatsoever for any claim, loss of
property value, damage, or injury which results from pre-existing hazardous materials being
encountered or present on the project site, or from the discovery of such hazardous materials.

If you have any quesﬁons regarding this letter or need additional information, please do not hesitate to
call our office at (719) 632-3593.

‘Respectfully submitted,

KLEINFELDER, INC.

LS .
Rickey L. fion

Environmental S¢ientist
_Zptl S niint,

William J. Bérriere, P.E.
Area Manager

RLI:WIB
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Date G leted:  11/22/2005
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xilling Company: Spectrum Exploration  Equipment: " CME-55 ATV Logged By: R. Jones
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Location: See Beoring Location Plan

[ate Started:

Groundwater (ff): None at Drilling

fFinal (53: 14.7 feet & days after drillisg.

Drilting Company. Spectrum Exploration  Equipment:

Auger Diameter {in). 4 Drilling Methad:

Hammer Type: Automatic

CME-55 ATV Logged By:

Sofid Stern Auger

Total Depth {fi):

Date Completed.

1112212005

11/22/2005

R. Jones

28.5

DESCRIPTION

FIELD

LABORATORY

Appx. Surface Elevation (ft): 6214.0
Surface Condition: Heavily vegetated

Elevation (feet)
Dapth (feel)
Graphicat Log

Sampie tnterval

Biow Counts
per B6” Interval

Sampie Type
UsCcs
SYMBOL
Dry
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Moisture
Content (%)
klquid Lirnit
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#4 Sieve (%) |

Passing
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moist, very loose to medium densa.

b
(3]
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Sandy CLAY {CL), brown, moist, medium
stiff to hard.
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BORING LOG
Soil Investigation
Mesa Valiley Springs Property
Coiorado Springs, Colorado
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Loeation:

See Boring Location Plan

Date Startad:

Groundwater (ft): None at Drilting

{Final {23: Nane feat 5 days after driling.

Diitling Company: Spectrum Exploration  Equipment:
Auger Diameter (n); 4 _
Harmmer Type: Automatic

Critling Methoed:

CME-55 ATV togged By:

Solid Stem Auger

Total Depth {ft):

Date Completed:

11/22/2005

11/22/2005

R, Jones

16.0

Elevation {feet)
Depth {feet)

DESCRIPTION

FIELD

LABORATORY

Appx. Surface Elevation (f): 6214.0
Surface Condition: Heavily vegetated
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Blow Counts

per 8" Intervat

Sample Type

Density (pcf}

USCS
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Plasticity Index
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#4 Sieve
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with silty SAND (SM}, brown, molst,
very joose.
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to hard.
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Date:

Drafted By: R. Stump } Project Number:

11/29/2005 632491

BORING LOG

Soil Investigation

Mesa Valiey Springs Property
Colorado Springs, Colorado
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Location: See Boring Location Plan Date Completed:  11/22/2005
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Auger Diameter (inj: 4 Dritiing Method: Solid Stem Auger
Hammer Type: Automatic Totai Depth (it~ 150
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GROUNDWATER SAMPLING &
METHANE GAS MONITORING

MESA VALLEY SPRINGS PROPERTY
WEST VAN BUREN STREET
COLORADO SPRINGS, COLORADO

3 April 2006
Co;:a{ri fht 2006 Kleinfeldes, Inc.
All Rights Reserved
Unauthorized use or copying of this document is strictly prohibited
hy anycne other than the client for the specific project.
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April 3, 2006

Kleinfelder File No. 66511-1

Mr. Ted Waterman, President
Waterman, inc.

P.0. Box 27560

Albuquergue, New Mexico B7125

Subject: Groundwater Sampling & Methane Gas Monitoring
Mesa Vailey Springs Property
West Van Buren Street
Colorado Springs, Colorado

Dear Mr. Waterman:

Kleinfelder is pleased to present the results of our groundwater sampling and methane
monitoring investigation for the above referenced property located south of West Van
Buren Street in Colorado Springs, Colorado (Figure 1), This report presents the results
of aur investigation including analytical data.

SUMMARY

This investigation was conducted on a vacant parce! of fand located south of West Van
Buren Street in Colorado Springs, El Paso County, Colorado.

During this assessment the following tasks were completed:

. Subsurface drilling,

. installation of two groundwater monitoring wells;

. Laboratory Analysis of groundwater samples;

. Instaliation of four methane gas monitaring wells; and,
« Screening for methane gas.

SCOPE

This investigation was conducted in general accordance with our proposal dated
February 20, 2006. The purpose of this investigation was to collect groundwater
samples from two separate locations and have the samples analyzed to determine if
groundwater is contaminated and to monitor methane levels from four separate
locations to evaluate if the methane is migrating beyond the perimeter of the landfill at

668511/CSP6R0O22 10f6 April 3, 2006
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B KLEINFELDER

these locations. This study did not include investigating other environmental issues such
as soil contamination.

SITE LOCATION & HISTORY

The Subject Site is a vacant parcel encompassing approximately 48-acres of land,
located south of West Van Buren Street in Colorado Springs, Ef Paso County, Colorado.
The site location is indicated on the Site Location Map (Figure 1}.

The Subject Site is generally located within the northwest % of the southeast % of
Section 1, Township 13 South, and Range 67 West of the 6" PM. The El Paso County
Assessor's parcel number is 7401200002. The Subject Site is approximately 6,230 feet
above mean sea level (MSL) at the northern property boundary, faliing to approximately
6,130 feet above MSL at the southeastern property boundary. The topography of the
Site and the surrounding area slopes down to the south towards the intermittent stream
that borders the Subject Site. The topography of the slte is irregular, but is dominated in
the northeast by a prominent ridge, in the central portion by a valley, in the northwest by
a system of ridges. A drainage forms the westerly and southerly side boundaries.

FIELD INVESTIGATION

Prior to the commencement of field activities at the Subject Site, Kieinfelder prepared a
Site-Specific Health and Safety Plan as required by Occupational Safety and Health
Administration ("OSHA"), to inform our personnel of the potential hazards that may be
encountered and the required procedures to protect worker health and safety. Also, as
required by law, Kleinfelder coordinated with utitity companies to locate buried utilities in
the vicinity of the Subject Site.

Groundwater Assessment

On February 22, 2008, Kleinfelder mobilized to the Subject Site with a track-mounted
drilling rig equipped with 4-inch continuous flight augers to install two (2) groundwates-
monitoring wells and to install four {4) methane moritoring welis. A map indicating the
focation of the monitoring wells is presented as Figure 2.

The groundwater monitoring wells were drilled to an appreximate depth of 30 feet.
Groundwater wells were constructed using factory cleaned 2-inch diameter, PVC weli
casing with 20 feet of 0.010-inch slotted screen and sufficient riser to reach the ground
surface. The slotted screen PVC was surrounded with 10720 silica sand that prevents
entry of soil into the well. A 2 to 3-foot bentonite annular seal was placed at the top of
the well, near the ground surface. Well construction specifications are indicated on the
logs, which are included in Appendix A.

One groundwater sample from each of the two monitoring wells was submitted via
Federal Express to ACZ Laboratories in Steamboat Springs, Colorado for chemical
analysis. The samples were analyzed for cations/anions and 47 volatile organics as
listed in Appendix {A and 18 of the Regulations Pertaining to Solid Waste Disposal Sites

86511/CSPER022 2of8 Aprll 3, 2006
Copyright 2006 Kleinfeldar, Inc.



A8 KLEINFELDER

and Facilities set forth by the Colorado Department of Public Health and Environment.
Laboratory analysis of the groundwater samples were performed using appropriate
methods described in EPA Publication SW-846, Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods. Table 1 summarizes the metals analysis of the
groundwater wells. Wet chemistry and volatile organics results are summarized in
Appendix B.

TABLE 1 -GROUNDWATER SAMPLE RESULTS

Sample ID GW-1 GW-2 Applicable Standards
Sample Date and Time 2/23/06 1:30 2/23/06 2:30
Sample Interval 10-13 ft (screen) 10-13 ft {screen)
Matrix Groundwater Groundwater Groundwater
Units {mg/l) {mg/l} (mg/)
Antimony 0.008 No Detect 0.006
Arsenic 0.0215 0.0071 0.01
Barium 0.863 0.056 2.0
Beryllium No Detect No Detect 0.004
Cadmium No Detect No Detect 0.005
Calcium, dissolved 145 338 N/A
Chromium 0.05 0.01 0.1
Cobalt 0.03 0.02 N/A
Copper 0.05 No Detect 1.0
fron 0.64 No Detect 0.3
Lead 0.14 No Detect 0.05
Magnesium, dissolved 1086 583 N/A
Manganese, dissolved 0.40 1.45 N/A
Nickel 0.03 0.03 0.1
Potassium, dissoived 53.1 21 N/A
Seleniim No Detect No Detect 0.05
Silver No Detect No Detect 0.05
Sodium, dissolved 408 3380 NIA
Thaliium 0.0009 0.0003 0.002
Vanadium 0.083 0.013 0.1
Zinc .34 0.04 5.0
References:

- Applicable standards are obtained from the CDPHE Regulation No. 41, Basic
Standards for Groundwater, Human Health Standards, 2001,

-Maximum Contaminant Levels promulgated under the Safe Drinking Water Act,
EPA 816-F-02-013, July 2002 {Arsenic standard effective 01/23/086).

-Applicable standards are obtained from the CDPHE Regulation No. 41, Basic
Standards for Groundwater, Ground Water Organic Chemical Standards, 2001.

6651 1/CSP6R022 3of8 April 3, 2008
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Methane Gas Assessment

On February 22, 20086, Kleinfelder mobilized to the Subject Site with a track-mounted
drilling rig equipped with 4-inch continuous flight augers to install four (4) methane gas
monitoring wells outside the existing landfill perimeter, at the locations indicated on
Figure 2. Monitoring well installation records (including depth and materials used) for
each methane well, MW-1 through MW-4, are included in Appendix A.

Methane wells were constructed using factory cleaned 1-inch diameter, PVC well casing
with 10 feet of 0.010-inch slotted screen and sufficient riser to reach the ground surface.
The siotted screen PVC was surrounded with 10/20 sitica sand that prevents entry of
soil into the well. A 2 to 3-foot bentonite annular seal was placed at the top of the wel,
near the ground surface.

On February 27 and February 28, 2008, Kleinfelder performed gas monitoring at the
four (4) methane wells installed on the Subject Site. The gas in each well was analyzed
using a GasTech Portable Gas Monitor. The meter is designed o measurg
concentrations of methane (CHs), hydrogen sulfide (H.S) and oxygen (Og). Table 2
summarizes the gases detected in the methane wells.

TABLE 2 —SUMMARY OF METHANE GAS MONITORING

o February 27, 2006 February 28, 2006
M&";;‘iig';g CH: | CHs | HS | Op | CHs | CHs | HS | Oy
(%LEL) {%GAS)| (ppm) | (%) | (%LEL)|{(%GAS) (ppm) | (%)
MW-1 00 | 00 | 30 | 202 | 00 | 00 | 0.0 | 201
MW-2 | 00 | 00 | 00 | 204 | 00 | 00 | 00 | 197
MW-3 10 | 00 | 00 | 172 | 20 | 00 | 00 | 133
MW-4 10 | 00 | 00 | 204 | 00 { 00 | 00 | 206

Notes:CHs (% LEL) =
CHa (% Gas) =

Methane % of the lower explosive limit (LEL)
% Methane Gas by volume

HzS = Hydrogen Sulfide parts per million by volume
0 = Oxygen % by volume

CONCLUSIONS

Groundwater Hazards

Laboratory analysis indicated that groundwater quality has been impacted by historic
activity at the Subject Site based on the limited data collected to date. For the analyses
listied above, there were four confirmed regulatory exceedances of analytes that indicate

6651 H/CSPoR022 40f6
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an environmental concern. Antimony, lron, Lead and Thallium all exceeded the
regulatory standards for groundwater.

Methane Hazards

Methane gas field monitoring provided the following information. No measurable
methane concentrations were found within the four monitoring wells and methane gas is
not migrating beyond the perimeter of the landfill. it is not likely that the site is subject to
CDPHE explosive gas requirements for solid waste disposal sites. These reguiations,
found in Title 6 of the Code of Colorado Regulations {CCR}, Section 1007-2, Part 1,
state that “The concentration of explosive gases generated by the facility for solid
waste disposal shall not exceed: At the boundary, the lower explosive limit which is five
percent (5%) by volume in air for methane.” Considering this rule, it is unlikely that any
future development of the Subject Site that is outside the perimeter of the landfili would
not need to consider monitoring of any structure developed on the Site.

RECOMMENDATIONS

Kieinfelder recommends that ihe Colorado Department of Public Health and
Environment (CDPHE) be contacted to review the conclusions of this investigation and
to further evaluate the results of the groundwater and methane analysis.

LIMITATIONS

Limited assessments such as this are non-comprehensive by nature and will not identify
all environmental problems or eliminate alt risk, associated with environmental issues.
The scope of work on this project was presented in our proposal and subsequently
approved by our client. Please be aware our scope of work was limited to those items
specifically identified in the proposal. Environmental issues not specifically addressed
in the proposat or this report is beyond the scope of our work and not included In this
evaluation.

Although risk can never be eliminated, more detailed and extensive investigations yield
mare information, which may help you understand and better manage your risks. Since
such detailed services involve greater expense, we ask our clients to participate in
identifying the level of service that will provide them with an acceptabie level of risk.
Please contact the signatories of this report if you would like to discuss this issue of risk
furiher.

{ and use, site conditions (both on-site and off-site) and other factors will change over
time. Since site activities and regulations beyond our control could change at any time
after the completion of this report, our observations, findings and opinions can be
considered valid only as of the date of this report.

The property owner is solely responsible for notifying all governmental agencies, and
the public at large, of the existence, release, treatment or disposal of any hazardous
materials or conditions detected at the project site. Kleinfelder assumes no

86851 1/CSPEROZZ 5o0fé April 3, 2008
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responsibility or liability whatsoever for any claim, loss of property value, damage, or
injury which results from pre-existing hazardous materials being encountered or present
on the project site, or from the discovery of such hazardous materials.

if you have any questions regarding this letter or need additional information, please do
not hesitate to call our office at (718) 632-3593.

Respectiully submitied,

KLEINFELDER, INC.

Rickey L. Jojies
Environmertal Sci

e

Jorg” William J. Barreire, P.E.
Area Manager

RLJ:WJB:ss

66511/C5PBROZZ ofb April 3, 2006
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Location:

Morth of Existing B-2 (See Boring/Well Logation Pian)
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Date Completed:  2/22/2008
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Location;

Southeast of Existing

Oata tnstallad: 212242006

B-14 {See Boring/Well Location FPlan)

Drilling Company:

Speclrum Exploratlon

Dale Compilsied:  2/23/2008

Equipment; Boart Longyear Track Logged By: R, Jones

Hole Diameler fin):

4

Drilling Melhod: Hollow Sterm Auger

Fotal Depth (R): 250
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AEZ Laboratories, Inc.

2773 Downhift Drive " Steamboat Springs, ©O 80487 (BOO} 334-5483

Masch 28, 2006

Report to; Bill to;

Ricky Jonas Brenda Anthony
Kieinfelder, Inc. Kieinfelder, Inc.

4815 List Drive, Unit 115 . 4815 List Drive, Unit 115

Colorado Springs, CO 80819 . - Colorade Springs, I} 80919

Project 1D: 868511
ACZ Project ID; L55388

Ricky Jones:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ} on Fabruary 24,
2006. This project has been assigned lo ACZ's project number, L55388. Please reference this number in alj
future inqulres,

All analyses were performed according to ACZ's Quality Assurance Plan, version 11.0. The enclosed resulls
relate only to the samples received under L55388. Each section of this report has bieen reviewed and approved
by the apprapriale Laboratory Supervisor, or & qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's cusrent NELAC certificate
lefter (#ACZ) meel all requirernents of NELAC,

This report shall be used or copied only n its entirety. ACZ is not responsible for the consequerices arislng
from the use of # partial report.

All samples and sub-5amples assoctated with {his project will be disposed of after April 28, 2006. If the
samples are determined to be hazardous, additional charges apply for disposal {typicaily less than
$10/sample). If you would ke the samples to be held longer than ACZ's stated pollcy or to be retumed, please

contact your Project Manager or Customer Service Representative for further detalls and associated costs.
ACZ retains anaiytical reports for five years, '

If you have any questions or othar needs, please contact your Proiect Manager.

irg ) % )2!"?'3 28/Mar/06

Sue Webber, Projeet Manager, has reviewed and approved this report in ils entirety,

REPAD.01.06.08.07

L33388: Page | of 32




AI:Z Laboratories, Inc.

2773 Downhilf Drive Steamboat Springs, CO 8048; (800) 334-5493

Kiginfelder, Inc. March 28, 2008

Project 10): 66511
ACZ Project ID: 155388

AN Gaboralaries, Inc. [ACZ) received 3 ground waler samples from Kleinfelder, Inc. on February 24, 2006. The samples
were received in good condition. Upon receipt, the sample cusladlan removed the samples fram the cooler, Inspacled the
contents, and logged the sampies into ACZ's computerized Laboratory informatlon Management System {(LIMS). The
samples were assigned AGZ LIMS project number L55388, The custedian varilied the sample information entered ints the
compuler against the chaln of custody {COC) forms and sample bottle labels.

Fivgtalyses excapt those qualified with an ACZ '+ flag were parformed within EPA recommended hq!ding limes.

Thed@:samples ware analyzed for inorganic and osganic paramaters. The individual methods are referenced on botf the
ACZ invoice and the analyfical reports. The extended quaiifier reports may contain fonincles quaiifying specific alements
dua to QC failures. In addition the following has been noted with this speciic project:

1. Suspec! analyles were reanalyzed o cenfirm Callon/Anion Balance.

2. For the Volalile Qrganic suirogale Toluene d-8 vatue flagged wilk an *51 ", Ihe recovery was above laboratory controj
timits, bui within methcd aceeptance {imits.

3. Forthe Volalile Organic surrogate Bromofluorobenzena value flagged with an "N1", the recoveries were low bul all other
internal standards and surrogates were within contrei fimits.

4. For Volatile Organic compounds (other than bromeflucrobenzene) Bagued with an "N1", Ihe respanse for Ihese analylag

was below 0.1 in lhe calibration. While this is still within method eritaria, the data may not be relizble near the PAL as a
resuit. Samples were rerun {o confirm. '

REPAD.03.06.05.01 L55388: Page 2 of 32




AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 {800} 334-5493

Kieinfelder, Inc. ACZ Sample ID.  L55388-01
Project ID: 66511 Date Sampled:  02/23/06 G0:00
Sampie 1D GW-1 Date Received: 02124106

Sampie Maitix. Ground Water

Melals Analysis

Antimony, total MBOZC ICP-M5 0.0008 B * mgiL 0.0004 0.002 G30106 20:53 ir
Arsenlo, total MBO20 ICP-M3 0.0215 mgil. (0.0085 0.003 0301406 20:53 ir
Barium, lotal ME01GE ICFR : 0.963 mpii. 0.803 001  G228/05 615 jie
Beryillum, total MEMHOB ICP U mgil b.0G2 001 0228/06 G115 Je
Cadmlum, lotal MEG16B ICP ¥ mgil G005 002 02428106 8:15 fe
Calclum, dissalved MB0108 ICP 145 mgil. 0.4 2 GA/07/0E 1318 fe
Chromium, lolal MB01GB ICP G.05 myil. 001 065 02028/06 6:15 ic
Coball, lolal MB01GE ICP G.03 B mglt 001 005 022806615 fe
Copper, iotal MEG10B ICP 0.05 ma/iL 081 0.05 0228106 615 ic
Iran, disscived . M&g1es IcP 0.64 * mail .04 0.1 QX076 1313 o
Lead, total MB010B ICP 0,14 B mgft. 604 D2 02428/06 5:15 e
Magnesium, dissolved MEG1GB ICP . 06 mgil G4 2 G376 1219 fe
Manganese, dissclved MSHDRE ICP 0.40 mgit 0.1 003 0AOTHE 1310 e
Nlcked, tolal MEG10B ICP 0.03 B mgik. 001 005 G228/06 6:15 Jii
Polassium, dissolved  MBOIGB ICP 5341 mgil. 08 2 03107106 13:18 fic
Selertum, letal 3M 3114 B, AA-Hydride ) mpil 0,001 0005 Q2806 15:36 djipre
Shiver, lotat MBG103 ISP u mgft 801 0482 0228088615 s
Sodium, dissalved MEGI0B ICP 408 mgiL .6 2 Q3fa7/06 13:19 e
Thalfum, lotal ME620 ICP-MS 0.8003 . mghl. 0.0081 0.0005 GUOI/06 20:53 gr
Vanadium, fotal MBO10R ICF 0.083 mgf. 0005 0.03 G22B/08 6:15 fle
2Zlne, 1iel MEGCR ICP 0.34 * mgil g.01 Q.05 OH28I08 615 o

Matals Pre;

M3 ICP 02/27/06 16:38 it

Totat Hot Plate

Digastion

Tolal Hot Plate M301) 1ICP-MS 02/28/96 13:36 i
Blgestion

REPIN.G2.06.05.01 * Flease refer to Extended Qualifier Report for detail
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AEZ Laboratories, inc.

2773 Downhflf Drive Steamboat Springs, CO BO4B7 (800} 334-54323

Kiginfelder, Inc. ACZ Sampie 1D:  L55388-01
Project iD: 66511 Date Sampled:  02/23/06 00.00
Sample 1D: GW-1 Dale Received: 02/24/06

Sample Malrix. Ground Water

Wet Chamlsi

Alkalinfty as CaCO3  3M23208 - Titration

Bicarboriale as 1610 H mglk 2 20 03/25/08 :00 Cx
CaCo3
Carhonale as CaC03 UH maofi 2 20 Q3/25/06 0:00 i
Hydroxide ge CaC03a UH mpf. 2 20 03/25/06 000 i
Tolat Akallnily 1510 H * gl 2 20 D3/25/06 000 i)
Carbon, lofal organic  M416.1 Combustion/iR 105 gl 5 30 O2{28/86 16:03 erf
{TOC)
Cation-Anlon Balance  Caleulation
Calion-Anlon Balance 8.5 % 03/27108 3:00 calc
Suen of Anions 428 megl. 8.1 0.3 0327106 0:00 cale
Sum of Callons 353 megiL, 01 4.5 D3IAV0E0:H0 calg
Chiotide M325.2 - Colorimelric 270 H * mgh, 10 50 03124106 17:31 b
Conductivily @25C  MIDSD - Meler 3600 umhosicm 1 10 0227105 1316 tam
Hardness a5 CaC03  SM23408 - Calzulalion 7oL mgil 1 7 D3f2A7HI6 000 calc
Lab Fillration SM3asing * D2/24/08 14:54 il
Lab Filtration & SMapac e ) " 0301166 1713 djl
Acidificalion
Nitrate as N, dissolvad Calculallon: NGINGZ minus NO2 0.49 mght. 002 0.1 03/27/06 G:00 cale
Nitrale/Nlirite as N, M353.2 - Aulomaied Cadmium 8.50 ‘ mgi 002 Dt 022405 17:52 pib
dissolved Reductian
Nilrite as N, dissolved M353.2 - Aulomated Cadmium .01 a ¢ mgit 001 0.05 02124406 1753 pits
Reducifon
pt {lab) MI045C/ME0408
pH . 7.6 H unils B 0. O2427/06 D:00 tam
pH measured al #3.0 c 01 01 D2V 000 1am
Residue, Fliterable M160.1. Gravimetsic 2170 gt H 20 D2/2BJ05 15:30 tam
{TDS) @1acc -
Sodium Absorptlon USGS - 11738-78 6.38 003 0518 C27/06 G40 calc
Ralio n Waler
Bulfale 5M4500 S04-D 240 ‘ tngil ) 0 50 D306 1797 tam
TDS {valculated] Calculation 2130 migik. 10 50 013/27/06 .00 ealc
TOS {ralio - Caleuialion 102 03427406 .00 cale
measuradicalcuialad}
REPIN.0Z.06.05.01 * Plaase refor to Extended Qualifier Report Tar detall
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AI:Z Laboratories, inc.

2773 Downhill Driva Stesmboat Springs, CO 80487 {800) 334-5483

Kleinfeider, Inc,

ACZ Sampie ID:  L553688-02
Project 1D: 68511 Date Sampled.  02/23/06 00:00
Sample i0: GW-2 Date Received: 02/24/06
Sample Matrix.  Ground Waler

Melals Analysis

Antimany, tolal
Arsenic, total
Basum, lotal
Baryllium, tolat
Cadmium, lolal

Calclum, dissolved

Chrgrmiumn, {olat
Cobalt, tolal
Copper, Iotal
[ran, dlssolved
Lead, iolat

Magnesium, dissolved
Manganase, dissolved

Mickel., lotal

Potassium, dissoived

Setentum, total
Silver, tofal

Sodium, dissoived

Thatllurmg, atal
Vanadlum, lolal
Zing, lala)

Melals Prep

Total Hot Plale

TMB020 ICP-MS

MBO20 ICP-MS 0.0071
MED108 ICP 0.056
MBO108 IGP

MBO108 (CP

ME0108 1ICP 338
MBO108 ICP 0.01
MED108 ICP 0.02
MBQ108 ICP

MBO108 ICP

MED108 ICP

MBO108 ICP 593
MBD108 IGP 1.45
MBO108 ICP .03
MBO108 ICP b3
SM 3114 B, AA-Hydride

MBOT05 ICP

MBO108 ICP 3380
MBO2C ICP-MS 0.0003
MEQ10B 1ICP 0.013
ME0108 1CP 0.04

M3010 ICP

o C

CCCoCom

mg/k.
mg/lL
mglk.
magfl.
mgil.
mgiL
mgiL
mgiL
mgfL.
mafl.
mgh.
gl
mgft.
mgil,
mgi.
mof.
mai.
mafl
mgil
maft.
mgsL

0.0004 0.002
0.0805 0.003
8083 o
0.002 6.0t
0.005 0.02
2 110G
0481 005
001 o405
0.01  00s
0.2 0.5
404 032
2 13
005 ¢a
DOt 085
3 10
o.o0t1 0.005
001 003
3 10
0.0001 0.5005
0.005 003
0.0t 005

03/0106 21:05
0/C1/86 29:05
02428108 6:19
02/128/05 5:19
02/28/0B 6:19
03/07/06 13:29
Q2128108 6:19
02/28/06 6:18
02/28/06 619
03/07/06 13:29
02/28/06 5:99
03/07/05 13:29
Q3/0T/08 13:29
02/128/08 619
03/07/06 13:28
B2/28/06 15:38
02/28/06 6:19
03/07/08 13:29

03/01/06 21:06 .

(2f28/06 6:19
02/28/08 §:18

1

Gl

-
AT - I T

0227106 19:00 dil
Digeslion
Tolal Hot Plale MI010 ICP-M8 G2128/06 14:24 {ir
Chgastion
REPIN.02.05.05.01

* Please refer fo Extended Qualifier Report for detail.
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AEZ Laboratories, inc.

2773 Dawnhill Orive Steamboat Springs, CO 80437 {800) 334-5453

Kieinfeider, inc.
Project D 66511
Sampie I GW-2

ACZ Sample 1D:  L55388-02
Dale Sampled: 02/23/06 00:00
Dale Received:  02/24/06
Sample Matrix:  Ground Water

Alkalinity as CaCO3  SM23208 - Titration

Blcarbonate as
Caco3a

Carhongte as Cal03

Hydroxide as CaC03

Tatal Alkalinity

Carbon, lolat srganic M415.1 CombustiondiR
{TOL)

Cation-Anlon Balance  Caltulalion
Callon-Anton Balance
Sum of Aniops
Bum of Calions
Chloride M325.2 - Colorimetric
Conduchivity @35C  M9050 - Meter
Hasdness as CaCO3  SM23408 .- Caloulation

Lab Fiitration SM 3038
Lab Flitralion & 8M 3030 B
Acicification

Nitrale as N, dissolved Calculalion: NOGINOZ minus NOZ
Nitrata/Nitrile as N, M353.2 - Automated Cadmium

dissolved Reduction
Nitrite as N, dissoived M353.2 - Aulomated Cadmium
Reduction
pit {lab} MOG450/MBD4GE
oH

pH measwed at
Resldue, Filterable M160.1 - Cravimatiic
{TDS) @180C

Sodium Absorption USG5 - 11738-78
Hatio In Waler

Sulfale SM4500 804-D
TOS (calculated) Caleufatinn
TDS (ratiz - Calgulation

measuredfcaloulated)

1310

1510
a7

1.7
208
215
480

15700
3280

0.4
410

7.8
238
15400

26.00

8030
13600
1.13

mgil 2 20 02/27/08 0:00 lasm
mgfl. 2 20 B2/27 104 000 lam
mall. 2 20 0227706 0:00 larn
mgfl 2 20 D2/27135 000 lam
mefl 5 30 GX2B/06 1:59 erf
% G326 60 cale
megil 0.1 6.5  D327/08 0:00 calc
megf. 0.1 85 02706 O:00 cale
mgi. 10 §Q - 03/02/05 1145 jag
urmhosfcm 1 10 822706 13:30 tam
mgh. 1 7 03/27106 0:00 cale
D2/24/05 14:55 jlt

D3/31106 17:14 dit

mail gH2 01 03/27/06 D:0G galc
mgiL 0.02 01 02408 1755 pib
mgit, 001 Q.05 C24/05 1755 b
uiits 0.1 .1 02/27/06 0:00 lam
c 0.1 0.1 Q27406 .00 lam
mgft. 10 20 022806 15:33 tam

0.G3 015 Q2706 0:00 cale

mgf. sQ 300 D3/01/06 12:03 ir
mgih. 10 50 03/27/06 0:00 cale
G320 00 cale

REPIN.02.06.05.01

* Please rafer to Exiended Qualifier Repart for detajl
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AL'.:Z Laboratories, Inc.

2773 Downhill Drive Sleamboal Spings, CO 0487 {80D) 334-58403

Baicir A dlslincl set ol samples enalyzed al a spacific time
Found Value of lhe QC Type al Inlares]

Linit Upper limil for RPE, in %,

Lower Lower Recovery Limi, in % {excepl for LOSS, my/Kg)

MOL btelhad Delesllon Limil. Same as Minimum Reporiing Limil. Aflows lor inslasment and annual fuclyalions,
PONISCN A number assigned lo reagenisistandards lo Irage |o he mandaclurer's cerlficale ol anelysis

POL Praclleal Quantllalion Limil, typically 5 limes tha MDL

ac Tnle Value of Ihe Conlrdl Sample or lhe amount sdded la Ihe Spike

Rec Amenl of Ihe Irue vahte or spike added recoverad, In % {excepl for LCSS, mofKa}

RFPD Relalive Percent Differance, calculalion usad for Duplicate QT Types

Upper Upper Recovesy Limll, In % {excepl for LCSE, mgiKo}
Sampla  Value of lhe Sampte of Inleres

AS Analyilcal Spike (Posl Digesiion) LOSWD Laberatory Conlrat Sample - Waler Duplicals
ASD Analylical Spike (Posl Digasllon} Buplicale LFE Laborzlory Foriied Blank

cca Conlinulng Cefibrakion Blank LFM Latisratory Fortified Malrix

ooV Conlinulng Callvalion Verification slandard LFMD Labomtory Fortiffed Malrix Duplicale

DuP Sampiz Duplicale LRE Laboralory Reagenl Biank

o] Inilial Catibralion Blank ' MS Matrix Spike

'y Iniliat Callbmlion Verlicetlon slandard MSD Malsix Bplke Duplicale

1CsAB inlar-glemenl Comeclion Standard - A plus B satullons ~ PRS Prep Blank - Soil

LSS Leboralory Contral Sample - Soll Faw Frep Blank - Water

LOsSD Laberalory Control Sample - Sait Duplicale AGY Pratlical Guanlilation Verificallon slandard
LoSW tabaralory Conlral Sampla - Watey SDL Sevfal Dilufion

Blanks Verifias thal thare Is na or minimal conlamination In Ihe prep methad or callbration procedurs.
Conlrc! Samples Verifias lhe eccuracy of ke methad, Including the prap procedure.

Dupllcales Verifles e preclsion of Ihe inslrumenl andfor melhod,

Spikes/Fardified Matix Belermines semple malrix Interferences, || any.

Slandad Verifins lhe validily of Ihe calibration.

Analyie concenlralion delecled al a valua helwean MOL and POL,
Anelysis exceeded method hald lime, pH is a field tesl wilh an Immadlalz hold lime,

Paor splke recovery atcepled beceuse [he olhat spike in lhe sel el within Ihe given limlls.

High Relative Percenl Difference (RPD) accapled because semple consenlrallons are less than 10x 1he MOL.
Analyte was analyzed lor bul nol delecled el Iha indicalad MDL

High blank dala actepled because sample concenlralion i 10 imes higher Ihan blank concenlmalion

Paor recovery lor Sliver qualily conliol Is accepled because Sliver afien precigilales wilh Chioride.

Qualily eenirel samgle is oul of control,

Poor spike recovery |s secopled because sample concenlralion Is lour limes yrealer lan shilke coneeniralion,

B
H
R
T
U
v
w
X
Z

(1) EFA §00/4-83-020. Melbiods lor Chemical Analysis of Water and Wasles, Mergh 1983,

{2} EFA S00/R-93-100. Methads lor Ihe Datarminalion of Inarganic Subslances In Environmenlal Samples, Augus| 1993,
{3) EPA 800/R-84-111. Melhods far he Delermingtion of Metals In Environmenial Samples . Suppiamenl |, May 1994,
{5) EPA SW-848, Tasl Melhaos far Evaluating Salld Wasle, Third &difion wilh Update 3, December 1595,

{8} Slandard Malhods for he Examinalian ol Walar and Waslawaler, 191h edition, 1995,

4] QC resulls calculaled Irom raw data. Resulls may vary shighlly if 1he rounded values are used I [he calsulatlons,
{2 Soi, Sludge, and Planl malrices for inorganic analyses are reporied on a dry welghl besls,
{3 Anima! malrices ler Inorgenic analyses ate reported on a0 "as recalved" HEL:S

REFINGZ. 11.00.09
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AEZ l.aboratories, Inc.

2773 Downhill Drive  Steamboat Springs, GO 90487 {800) 334-5433

Kleinfeider, Inc.

ACZ Project ID:  1.55388
Project 1D 86511

Alkalinity as CaCO3 BM23208 - Tiration

WG202932

WER02GA2LC8W2 LOSW  022T08 1203 WECHBDZ1043 820.0001 BBB.E mgil. g 80 120
L55368-020LF DUP  CRTI06 13:44 1318 13088 mgil 61 2
WE202830L BSWS LW GR2TIO6 14:45  WODEGZMD-3 8200001 BBG.7 mgik nys 5 120

WIEZ02533L Cowa LESW  O2IVG T35 WOIBOIFTL3 820,600 8851 mgil Hirg] 1] 120

wWa2n4008 .

WIS204000L CSW2 LOBW Q2506 942 WCO60210-1  R20.0004 B44.2 mgh. H1 a4 120
L5S7a8-030upP Bl C225/06 11:40 146 145.6 mgfi. 0.3 20
WE2LMODELOEWSE LCEW  C3/25M06 1250 wWCOslzioa §20.0001 B58 mgil. 104.6 BO 120
WG20400BLCSWE LO3W  D3f25106 16:34  WOOS0210-3  B20.000% B70.4 mgH. 106.2 B0 | 1:41]

Antimony, total MEO20 ICPMS

WGE263104

WGROIIDACY ol 00306 18:56 MBOE0152 02008 01978 mgil. 28.6 90 110

WE203104IC8 ICB Q0106 19:02 u maiL 30012 08612

WE0AH TRREW PEW U318 20.42 u my/t D00tz 0.0012

WCE203017LGSW LCSW  03/01/06 2046 MS0E0215-2 02008 L2105 gl 104.8 80 130

LAG3BR-02MS NS 03/04/B6 21:11 ME0B01163 00625 u 00462 mgi. 7i8 % 125 i
LSBIBB-02MSD MSD 0106 2117 MSOS04163 00625 u 045 mydh 12 75 125 263 2D We

Arsenic, total 'MGO2C ICP-MS

Wis203164

WRAFI0HCY oy 030406 18:56  MSDED215-2 05 0513 mgil 024 40 110

WE20M04ICE ica 030106 19:02 u mgil. .00t 0.0018
WE203MHM7PBW PBW 030106 2042 u mgi. 40615 00015
WG203017LCEW LOSW  DaM1/05 20048 MS080215.2 05 05274 mofl 1055 ae 120

L35388-02M5 NS Q301786 21:41 M5060118-3 05 D071 08584 mgt. W77 75 125
L5538B-02MS0 MBD Q30106 2147 MSDED1E3 05 L0671 DE3GA  mgA. 1132 75 125 348

Bagium, lotal MEB010B ICP

WGE202973

WGE202073:CY iwy U2/28/06 4:28  HOBO118.4 2 19086  mpit 84.5 50 110

W202973iCH ica 02120/05 4:20 U mgft -D.6ge 0.009
WE202524PBW PBW  02r2B/05 4:47 u il 2055 4.009
WIEZ02824L.CSW LCSW  D228/96 4:51 fioe0tte-1 1 : 165072 mgit 1007 2 120

L35275-11MS MS U2AW0E 500 JHOXWATE g 2.2 6.888 mgfL. 631 75 125
LEGATE1IMED MED 022805 512 OXAWATE & .23 8.473  mpiL 229 & 128 018 2

D e s
REPIN.01.06.05.01

L53388: Page 8 of 32




ABZ Laboratories, inc.

2773 Downhill Orive  Steambioat Springs, CO 80487 {BO0) 334-5493

Kieinfelder, Inc. ACZ Project 107 L55388
Project 1D; 68511

BarylHum, lotal MB31ER ICP

WG202973

WGEE020TIICY cv Q2128106 .28 10601454 2 1.890501 myél 85.3 90 110

WEETICE ica 02128104 430 u my/L -3.006 0.068

WiE202024 vy - PBW  D2/3BI0E 4:47 u mgil 0086 G.086
WG202824LCSW LOSW  B2R28108 481 0601481 % 1.0882 mgfh 100.5 j:n} 20

LE5278-110S NS 02128/06 5:08 {TDXWATE 5 U 4.915 moit, 8.3 78 126

L5758 s MBD 02128106 512 IHOXWATE U 4,861 fralh i 8 a7z - 74 125 1.3 20
Cadmium, tata? MB0108 ICP

WE202373 _

WE202073CY 12 02/26/08 4:28 HOB0110-3 2 1.86 mgiL 43 a0 110

WE202873108 1c8 U2128/06 4:30 u moll -3.015 0.015
_WG202924FBW PBW  0228/06 4:47 U mofl. 4.015 a.045
WGE202024LCSwW LESW 02120006 4:51 LijE0118-1 1 Bf22 mgilL - o2 a0 128

LEF279- IS M3 BH20/06 5:.08 IHDXWATE 5 u 4.842 mg/L 87 75 125

155278 41MSD MSD GZ2BI06 5:12 HAMXWATE 5 U 4818 mgA. 95.4 is 135 0.62 20
Caletum, dissolved ME010R ICP

Wi303294

WiG203204iCV oY Q30706 12:41 10503025 160 87.258 gl 57.3 40 11

WGE2032041C8 ica 03167106 12:45 u mgiL -0.8 0.6

LSS360-01A5 AS QY/A7/I06 1305 HeS0304.5 87.82102 152 21253 mglL 40,6 & 125
L55350.01AS8 ASD  B3/07/08 309 10803045 &7.52102 152 213.8 mgik 0.7 75 125 303 =z

Carbon, total organic {TOC} M415.1 Combuslion/IR

WE202953

WGE202855ICV ICV Q27108 15:47  WIBED216-5 74 73z mgil 8.8 50 110

WE2E2950108 (24 0237108 1544 Lt mgiL -3 k]

WG22958LF 8 LFB Q227106 17242 WIDB0215-3 ] 47.8 mgit. 05.2 80 Tig
L55388.01DUP Bip Q28106 11:01 1685 8.3 mgiL e m
LBE388-02A5 AS Q2806 12256 WIDGD215-3 258 47 2744 mgiL 81 g 113

L s

REPIN,01.06.05.0% L55388: Pagec9of32




AI:Z Laboratories, Inc.

2773 Downhi Drive  Sleamboat Springs. CO 80487  (800) 334-5453

Kieinfelder, Inc. ACZ Project ID.  L55388
Project iD: 86511

Chioride M325.2 - Colorimetiic

WG202129

WCR20T12510V 15y 0302108 1114 WIDEDRDY-2 i} 8558 g, a7.8 o0 10

WE2031 2608 iee= UAD206 1315 u mail -3 3

WE20M125LFB LFB 0VONOB 11:16  WIBS1216-3 30 0 mpiL 100 af 11

LSBIEE-01AS AS 13/02/08 11:94  WiD51215-3 a0 e 575 mgil. Wiy 80 110
LESIsR0US P O3HB2/06 11:45 480 484 mgil. 0 F:
WG284002

WE40021CY ot 03/24/06 1782 WIDGD20V-2 85 553 mgit,  100.6 & 110

WEIMOIHCE IcB 03424106 17.03 U moiL 3 3

WED40ULFE 32 ] 032408 17:64  VWLBDE2 14 30 30.7 Mgl 23 2% 116

L4S5673-010UP pUpP 03r24/06 17:08 a5 84.9 il .t 20
LE5388-01A5 AS DAU4BE 1732 WiDB0321.4 300 270 585 mgiL 185 a0 110

Chromtum, total MB010B iCP

Wi(E202973

WEZDATICY finY D2/2B/08 4:26 HOEDE 19-4 2 1.004 mgi 25.2 a0 116

WES7ICE B CAZBI06 4:30 u mall. -0.03 0.03

WG 202824PEW PEW  OZRABIOG 447 1} mgit. 0,03 0.03
WE02024LC5W LCEW QL2806 4:51 0601151 1 594 mgil. 2.4 a0 120

LESZIS-1IMS MS 02/28/38 508 HARXWATE g u 4.96 mgi. 28.2 75 125
LSE278-11MED MSD G228/08 5:12 IMEONATE 5 e 4.92 mgil 8.4 i1 135 am 20
Cabalt, tatal MB0108 ICP

WGE202973

WE20297 10 oV 02/2B/06 4:26 10601194 2 1.828 mgil 9.4 50 110

WGE2029731C8 iz ] 02/28/06 4:30 y moft -0 [+£4x]
WGE202824PBW PBW  D2f2B106 447 u mgt -0.03 602

WGE202924L. 05w LOSW  DZ28/06 451 16503181 1. 982 mgfL 8562 &0 120

L55278-11M8 NS O2R/06 508 IOXWATE 8 4] 4,78 migfL g58 - Fid 125
LeE278-11M50 MEO  028/06 612 MOXWATE 5 ks 4,76 mgit 5.2 75 125 063 20

Conductivity @25C MB050 - Metar

wia202832

WG202022PEW1 PEW 02706 11:52 1.7 smbosicn -0 10

WGER029325 CSwh LCBW D226 11:54  PCN23g1] 1409 1374 mhosion 8.5 BD 120

L55388-02DUP P Gaz7106 1344 16700 15540 mhosicn H 20
WGE202932FBW2 PEW D206 14:4 1.5 smhoslcn -10 10
WE2020321.08Ws  LGSW  DZ2M06 1436 PCNZI833 1409 1388 smhosfcn 8B4 80 120

WE2003A CEWF LCSW 02275 17:16  PCN23833 1403 13682 smbesicn 981 BA 120

REPIN.01.06.05.01
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AEZ l.aboratories, inc.

2773 Dowrhilt iive  Steamboa! Springs, CO BO487 {800} 334-5483

Kieinfelder, inc. ACZ Project 1D:  L55388
Project 10: 66511

Copper, totat MEB0108 iCP

WE202873

WezH2a73ICY [lm" (2128105 4:26 110501184 2 1.885 mgfi, 84.8 80 110

WEZ02STACE IC8 U2/28006 4:30 U mgi -0.03 0.03
WE2FENPAW PEW  D28/DG 4:47 U mgil .03 482
WE202824LC8W LCEW 0202806 4:51 0601151 * &7a mgit., 97,4 80 128

LES278-11MS ] (22p/05 5:08 FIOXWATE 5 U 4.85 mgil g7 73 125
LESZT9-1IMSD mMSh Q280G 5:12 JHEXWATE § u 4.81 g 98.2 75 125 [+ Ii|

fron, dissoived MEQ108 0P

wr

WG203294

WE2G3284CV icv 007G 12:41  1I0S0302-5 2 182 mgil. 86 8% 110

WG20IZB4TE IcB GLO708 12:45 5} mgi. Riki.] 4.0G

LES3BU-{HAS AS G3M0TI06 1305  HOSO304-5 i ] 1.067 mght. 10@.7 75 123
L55360-01ASD ABD O3T06 $3:09  [OB03G4-5 ] 08 1.068 mgih. 1008 75 125 89 20
Lead, fotal WMG010B ICP

WGR02873

WEZ0ZH73ICY ey 02/28/06 4:26 10601194 4 AT mpll 844 o0 10
WE02973C8 [lnl:] 0212806 4:30 M migdl -0.12 a.12
WEH2g2aPEW FEW  DN20/06 447 U mgil 412 012

WGE202924L CEW LCSW  Or28i06 4:31 HOBa118-1 1 org mgil g7.8 8D 120

LEg2PS- 115 =3 Q220008 5:.08 IHOXWATE I H U ] mydl ar.e k] 125
L55279-1IMED MED 0228406 512 HIOXWATE 10 U 853 mgfl. 85.3 5 125 155 20
Magneskhitn, dissolved Me2108 ICP

WGE203284

WE20284ICY v QUOVINE 1241 ADBO30ES 100 g7.53 mgil. 9.8 o0 110
WG203204i108 B PA0THIE 12:45 u L -E n6

L55380-MAS AS 024706 13:08  11080304-5 54.62926 48.3 86.95 mgil. 87.7 75 125
LEGE0-01ASD ASD  ONOTIO6 1309 LOS0I04-5 5402046 46,2 997 ng/l. 97.2 78 125 625 Z0

Manganese, dissnived MES LR ICP

WG203284

WE203234I0V oV H307/06 1241 IHSEI0R5 2 19046 mgit 85.2 50 110

WGE203204ICB 1%tz GAIO7/08 12:45 u mgit. ity 0.015
LADIGHIAS AS B3/07H06 12:05  IOBGA0A.§ .5 o7 52 mgil. 1006 IE 125
LES3EQ-DIASD ASD 0/07/06 13:06  10BD3A04-5 & Rk 5208 mgit. 106.7 Fi 126 012 20

REFIN.(1.08 05.01 1.55388: Papge [] of32




AEZ l.aboratories, Inc.

2773 Downhill Driive  Steamboat Springs, CO 80487 {B0D) 334- 5493

Kleinfelder, Inc. ACZ Project 1D: 155388
Project 1D: 66511

Nicket, totat M&0108 ICP

WG202973

WERGHTICV IOV OM2BDG 426 16601194 2 1862 mgh @2 80 12

wiz2i2973ICB i) Q2128105 4:30 4 mgit 003 .03
WGR02924PBW PBW  D2/2BA0G 447 ] mgfl -0.03 03

WOE2029241 5w LCSW  D22B08 4:51 HOEOT10-1 1 G858 moil a98.6 14} 120

L55279.11M5 M5 O22806508  H1OXWATE 5 A 487  mgi. 954 75 125
LS8278-11MED M50 OBA3BI06 5:12 IHOXWATE 5] i 4.51 migi. 4.2 75 125 1.24 20

Nitrate/Nitrlte as N, dissoived M353.2 - Aulomated Cadmium Reduction

WGEI02813

WE20281 00 oV Q2124108 17:47  WID512011 24083 2,388 mgit. 802 50 Ho

WGE2029131C8 i£8 Q22406 1748 L mgft. .08 i.0e

WE202HM3ALFB [25:) OA24106 17:52  WiG50914.3 2 2408 mgib  100.3 =) 110

L55388-01AS AS 022405 17254 WADE0914-3 2 5 2519 mL m 0 118

L55388-020DUF uF D224/06 17:56 A 17 mgit. 157 & fA

Mitrite as N, dissolved M353.2 - Automaled Cadmium Raduclion

WG202913

Wel2 3oy oV 022406 17:4¥  WI0S1201-1 6092 599 mgfl 283 86 116
wE202913IC8 e 02724108 17.48 1 meik .03 .03
W3E202913LF8 LF8 Q2124/08 17:62  WIDE0914-3 1 ' 1.003 mgik. 1083 59 110
LEB3IR-0TAS AS 0224/08 17:54  WIDBDS14-3 1 Riys 0 migfl 1013 af 110
L55388-3200)F pty 02124108 17,56 u 3] mail 4] 20 A

Ph MS045C/MB0408

WERD02832

WGEHIA.CEWI  LOSW 0202708 12068 PONZISM B 6.08 uitils 101.2 a0 0
155388-020UR P G2r27106 1344 7.8 7.82 unifls 0.3 20
WE2H29320.05WE6  LESW  D227/06 14:30 PCN23504 & BO% unils 101.5 a0 THh
WE202912L.C5WE  LOSW Q22706 1720 PON22504 g 81 unils 1mz 50 o

Potasstum, dissolved MB0108 1CP

WGE203294

WiE203268410V ICY G3/07/06 1241 HOBO302-5 20 18.78 gl 3B ] 110

WG20I2a110a ice 03107106 12:45 u mgfl. -0.9 0.g

L55380-01A5 AS 430706 1205 NI06G304-5 180. 1604 1.8 108.4 mgit. 1076 75 125
L58360-81A5D ASD 030788 12:00 - 110603045 1061604 1.6 10837 mgil 106.6 [t 125 a5 20

REFIN.U1.06.05.07 [L55388: Poge 120f32




ADZ Laboratories, Inc.

2773 Downhill Drive  Sleambos! Springs, CO 80487 (800} 334-5492

Klginielder, Inc,
Project 1D:

686511

ACZ Praject 1D:

L55388

WG2R3{36
WEZ0a036rPEW PEW
WE202036L.C5W LCSW
1.55426-020LP P

Rasldue, Filterable {TDS) @180C

QZI28/06 15:20
Q212806 15:22
02128136 1:51

PCNZ2926

280

M163.1 - Grovimetie -

1080

268
088

mgi.
mgil
gl

1.1

20
1482

325
0.4 20

Selenlum, total

SM 3114 B, AA-Hyiride

WG202938

WE202938LR8 ihg 22806 15:11 u mgL -0.083 0.003
WGE202536LFR iFg O2f2B/06 1513 HDBO237-3 02 0195 gl 9r.5 BS 115
L55326-10LFM LFM G2/28/86 1518 HOGD21T-3 02 [¥] L1198 mail a5 .11 115

L55326-10L FvD tRMD  D2/28/06 1920 11060237-2 02 u 0187 mgiL 3R.5 83 115 0.51 20
Silvar, total ME010B iCP

WwiG202973

WEIRITECY icV F2B/06 426 110601 1894 1 B38 mgil. 83.8 5G 110

WIGZ029T308 ICB G006 4:30 3] gL -0.03 0.03
WGR02024R8W PEW 0228445 4,47 1] mgi. 003 2.03
WE202924.08W LOSW  D2726106 4:51 o601 18-1 25 248 mgit 43,2 At 124

L5527 1 1S MS DZIZRI0G 5:.08 HGXWATE ] 1] 4.84 mgit 95.8 75 125
LAsZTe-11MSD M3D O2r28/408 5:12 HIOXWATE 5 1] 4.85 mgit @7 75 125 6.21 20
Sadium, dissolved ME010R ICP

WEGE203284

WEZRI2HICY IcV 032708 12241 14060302-5 0 T00.5 mgiL 100.8 80 110

WE20a28408 IC& BYGT/O6 12:45 u il -G8 6.9

LBOIE0 IAS AS BUONG 13:08  1IDG0304-5 §9.34137 1.7 11984 moll 1006 ki3 125
LAGIE0-0HARD ABD 030706 13:08  1060304-5 99.34137 187 116.86  mpfL 59,8 [t 25 65 20
Suifate SM4500 804-D

WGE203074
WE2a3074PEW PEwW
WE203074LESW LCSW
ER50HMDR oty
WG2Z03953
WEIGISEIPEW PEW
WG203953LCSW LCSW
LS5E57-010UR oty

B3101406 12:00
Q350406 12:01
G3{a106 1215

03/23/06 1734
03723106 1715
03123106 17:24

WwCoeo112:3

WCOE0112:3

186

100

a5
12

gl
migil.
myil.

mgit
mgil,
mgil

W0

=]

i)

-30
4]

30
120 .
g 20 RA
k4]
t20
00 20 RA

il
REPIN.U1.06.05.01
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AEZ Laboratorie.s, Inc.

27713 Downhiff Drive  Steambuos! Springs, GO BO48T (80U} 334-5482

Kleinfelder, inc. ACZ Project ID: 155388
Project 1D: 66511

ThaHium, totai MBUZ20 ICP-MS

WE23104

WWGE203104ICY oV 03/0/06 18:56  MSDEG15 2 {546 05592 mgil 1024 50 11D
WE20318IC8 ICB D3i01106 19:02 u mpil -0.0003  0.0003
Wazpali7Pew PRW  B3f01/00 242 u mgh. -0.0063 00022
WGE203017LC5W LCSW Q3006 20h48  MSOGDR215-2 548 05603 mgi. 1028 80 128

L56368-02MS s Q30406 2111 MS080116-3 .05 Q003 05978 mgit. 18 75 123
LA5388-02M3D MSD 0310108 2§17 MS0E01T15-3 b5 £003 05948 mpil. 11BM4 i 126 05 2

Vapatthim, total Meon ICP

WG202073

WGzD2aTACY icv 02128106 4.25 1i80119-4 2 868t mofl 5.4 0o 110

WGE202973ICR ice 0228106 4;30 i ot -0.015 0.ot5
WGZH2924PBW PEW  D228/08 4:47 U mail L£.015 .015
WG2D2824L0SW LCSW 022808 4.5% 1H160118-1 1 8934 mgil. 8.3 =141 120

| 55279-11M5 ] 022806 508 HOXWATE 3 18 S.088 ragil. 8.2 75 125
L55274-11MBD MS 028/06 512 HIDXWATE L i 5.048 mpgil 7.4 75 125 ore 20

Zlnc, total WS008 ICF

WG242873

WGE202TAHCY v 2128105 4:26 HOBG 134 2 1.80% mgil 8.1 ) Ll

WE2025THED ACB Ar28:86 4.30 u mgil 003 203
WiE212824PBW PHW  Q2ZB/DE 4:47 u mgih -84 4.3

WGEZEZE24L. CRw LESW 0208106 4:51 HOBOT1R-1 1 1.003 gt 003 80 120

LE6278-11ME MS O2/2E106 5:08 HIOXWATE 5 ] 5.22 mygil BE.4 75 125
L83275-11MED MED (2R2BI0E 5:12 HOXWATE 5 .3 5.18 gL 57.6 75 125 07 2

REMIN.01.06.05.01 . : L.55388: Pape 14 0f32




AEZ Laboratories, inc.

2773 Downhill Drive  Steamboat Springs, GO 80487

{860} 334-5493

Kleinfelder, Inc.

ACZ Project Il:  L.55388

{a5388.01 WE203104  Anlimony, lolal MEDZ2D ICP-MS M2 Malrix splke racovary was fow, The melhod contral sample
recovery was acceptahla,

WGE203484  lron, dissolved MEDOB ICP 22 Tha {CP Saral Dilukan was rot usad lor data validalion
because e sample concanlralion was l2ss Ihan 50 limes
Lhe WAL

WIEEI0II0A  Thatliuen, [obal MED20 ICP-M5 25 The ICP-MS Seriat Dilulion was nol used for data vatidallon
bacause lhe samgle coneanialion was less izn 100 lnes
iha MBL

WE2D2972  Zinc, ulsl MED1OR TP ZG  The ICP Sarfal Diulion was nal used for data velidafion
tecausa the sample toncenlmlion was 108 lhan 50 limes
the MOL.

WE04002  Chiodte 326.2 - Colorimeinc 4 Confirmalary analysis was pasl holding time.

WGE202913  NivalefNilrile s N, dissolved #4353.2 - Aulomaled Cadmium RA  Relalive Parcenl Dilarence {RPD) was nat used lor dala

Raguction vaildalion bacause Ihe sample conseclralion is Lo low lor
' acourale avalualion (< 10x MBL).
Nildle as N, dissolved MI53.2 - Aulomated Cadmium R&  Relalive Percenl Diflerance {RPD} was nol used lor dalz
Reduttion validalion because il sampla concenirallan [s oo fow for
seourale evaluation {< 10k MDL).

WE203653  Suilale SM4S00 S04-0 RA  Relative Famman| Diiference {RFD} was not used for data
validzllon because the sampls concaentration is loe low lor
aecurale evalualion [« 1x ML),

WE204008  Tolal Alkatiniy SM2I20B - Hlrstion €4 Conflirmatory analysls was pasl holding fime.

L55388-82  WG203104  Anlimony, lolal MEO2D ICF-ME M2 Nalrix sphie recovary wat low, The malhod conlral sample
raCOvery was accepiable,

WGE203204  Iran, dissobvad MEDDA TP G The ICP Serial Dilulion was nol used for dala vatidalion
because e sample conceniration was less han &0 imes
tha M,

W35203104  Thalium, telzl MEE0 ICPRME 28 Tha ICP-ME Seral Dikilon was nel used lor dale vaiidation
becausa Ihe sample concentrstion was lass han 100 mes
the MDL,

WE202073  Zine, Inlal MEI0E ICH ZG  The 12P Sgrigl Dilulion was nol used for data validation
pacause lha sampie concantration was {255 han 57 fimes
ihe MBL

WGE202313  MitraleiNlirile as N, dissolvad M353.2 - Auternated Cadmium RA  Relative Percent Dilferanca {RPD) was net used lor data

Raduclion validation bacavge the sample concenirallon is 100 low lor
accurale eveluallon [< 10x MEL),
hitrite as N, dissoivad M353.2 . Automatad Cadmium RA  Ralative Percenl Differance {RPD} was nal used for dala
Hadurtlon validalion bacauss thu sample cangenirslion is luo low for
actirale avaluation {< Hix MOL]

WGA0N38  Residua, Fillarsble (TDS) @600 $4160.1 - Gravimedrc Z0  TO8 eonconlralion is based oa a linal resfdus greater Ihan
200 mag.

WG20074  Sullele SMAS00 S04-0 FA  Raialiva Parcan] DHlerenes {RIPDY was nol usad fy dela
valdedlan because Ihe sempls concentraiiun s 100 law loe
accurala evaluation (< Hx MOL).

L

EPAD.15.06.05.01
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ADZ Laboratories, Inc.

2773 Downhill! Drive Slesmboal Springs, CO 80487 (8007 334-5493

Kleinfeldar, Inc.

L55388-01

ACZ Sample ID;
Project 1D: 866511 Date Sampled: 02/23/0€ 0.00
Sampile |11 GW-1 Date Recsived: 02/24/06
Locator: Sample Matrix:  Ground Wealer
Analyst. " jf
. o Extract Date:  03/05/06 23:06
Analysis Method: MB260B GC/IMS
i © Analysis Date: 0308106 23-06
Exiract Method: Method Dilutton Factor, 1

Compound

1.1,1,2-Telrachioroelhane {00630-20-5
1.1, 1-Trichloroethane JoeG71-55.5
1,1,2.2-Telrachloroalhane 00079-34-5
1,1,2-Trichlarcelhane 000075-00-5
1,1- Dichinreelhane gBo0675-34-3
t,1-Dichigreelhensg QGO0 S5 354
1,2,3-Trichicropropane 00009s-158-4
1,2-Bisromo-3- chloropropene 000028-12-8
1.2.Dibromosthang 000108-23-4
1,2 Dichiorobanzene (400085-50.1
1,2-Bichtoroelhane 00GH37-06.2
1,2-Bichloropropane oO0078-87-5
1,3 Dichlorobenzene 00G541-73-1
t.4-Dichlarcbenzene 000108-48.7
2-Bulanone Oon075-83-3
2- Hexunone Q430581-78-8
4-Methyl-2-Pantanone 000108-101
Acelone D0B0E7-64-1
Acrylonilrile PoR1e7-13-1
Banzene QoooT1-43 2
Bromochicremethane 030074-97-5
Bromadichioromelhane 000075-27-4
Sromoform 0000675.25.2
Bramamathane 000674-83-2
Carban Blsulfide 106875-15-0
Carbon Telrachioride QBA0s56-23-5
Chiarohanzens GCN108-9G-7
Chivroelhane asoovrs-60.3
Chioroform PO00ET-85-3
Chicromelhane QBC(ar4-87-3
cis-1,2- Dichivroethens 0RG156.58.2
cls-1,3-Dichioroprepene 0100B1-01-5
Dibromoehigromsthane 800124-48-1
Dibrememsthane DBG074-95.-3
Gichlorediflugromelhane 000075-71-8

¥
u
i
U
U
U
U
U
U
U
U
u
U
u
u
U
U
u
U
4.3
U
U
u
u
U
U
U
U
u
3
17.%
U
U
u
¥

ugil g.5
* ugil 3.5
gt 05
* o ugll 0.8
o unll 0.5
o ugfl 08
o ougll 0.5
* uglt 8.5
' uglh 8.5
' uglh 0.6
* ugfh 0.5

o ougit 0.5
vt 0.5

o uglh 0.8
* o ught 0.5
*ought 0.5

* upgit .5
tougi 0.5

o ugih 0.5
* o ugi. 0.5
v ughh 0.5
* gl 0.5
o ougih 0.5
* ugh 05.
* ughi 0.5
‘ ugh 0S5
* gl 0.5,
* ugll 0.5

" ought 0.5
o upfh 0.5

o N T S . N T ™ ™ it e e Y = N = T % O . U . S A Pov. N e N (it L T LY

¢ wit 0.5
foupi 0.5
o ougll 0.5
o ugll Q0.5
ougl 0.5

REPOR.02,06.05.1

* FPlease rafer to Extended Qualifier Report for delaifs.
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AEZ Laboratories; inc.

2773 Downhilf Drive Steambuoal Sprngs, 00 BO4BY  (80D) 334-5493

Kleinfelder, Inc. _ ACZ Sample ID:  L55388-01

Project ID: 66511 : Date Sampled:  02/23/06 0:00
Sample 1D GW-1 Date Received:  02/24/06

Locator: Sample Malrix.  Ground Water
Elnylbenzens 000190-41-4 123 gl 0.5 1
lodomethane 000074.88-4 U * ugih 1] 3
m p-Xylane 401336207 i * upl 0.5 1
Methylene Chioride 08a075-08-2 4 * ugil 0.5 1
o-Xylene i D0Ca9s5-47-6 3] * uglh 0.5 1
Styrene 0o0100-42-5 u * ugi 0.5 1
Tetrachioroathene 060427-18-4 y * ugh 05 1
Toluene 000108-88.-3 u * uglt 8.5 1
trans-1,2-Dichlarcethene 000156.60-5 U * gl o5 1
trans-1,3. Bichloropropens 210061-02.6 U * ugh 0.5 1
trans-1,4- Dichiora- 2-hutene o0o0n110-57-6 i * ugh G5 1
Trichloroathene 0007S-01-5 8.1 ' ugit 0.5 1
Trichiorofluoromethane 0000G75-68-4 u * o ugh 0.5 1
Vinyl Acetate 000108-05-4 i * ugil 6.5 2
Vinyl Shioride Go00T5-01-4 4.3 : * uglh 0.5 2

Surrogate Recovedes
LA

Bromafluorcbenzene C000460-00-4 1113 * % 86 115

Dibromofilioromethanes 001868-83.7 86.4 . % 88 118
Toluene-dB 002037-26.5 104, + oy 88 110
REPOR.02.06.05.00 * Please refer ta Extended Qualifier Report for details.
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AGZ Laboratories, Inc.

2773 Downhilt Drive Stesmboat Springs, CO 80487

{800) 334- 5453

Kieinfelder, Inc. AGCZ Sample [, L85388-02
Project 1D: 68511 Date Sampiad:  02/23/06 G:.00
Sample 1T Gw-2 Date Received: 02/24/06
Locator: Sample Matrix:  Ground Water
Anglyst jf
) Extract Date:  03/08/06 22:22
Analysis Method: 82608
nalysis Method:  M82608B GC/MS Analysis Date:  03/08106 22:22
Extract Method: Method Dilution Factor: 1
unid

1.1,1,.2-Telrachloroethane
1,1, 1-Trichioroethane
1,1,2,2-Tetrachloroethans
1,1,2-Trichlorpathane
1,1-Dichioroethane

1, 1-Dichioroethense

1,2, 3-Trchioropropane

1,2-Dlbremo- 3-chloropropane

1.2-Dibromoeethana
1,2-Dichitrobenzeng
1.2-Dichiorosthana
1.2-Dichioropropane
1,3-Dichiorobenzane
1,4-Dichlorobenzens
2-Bulanone
2-Hexanone

4-Melhyl- 2-Penlanans
Acatone

Acrylonitrila

Benzena
Bromochiorometiane
Bromadichloromathane
Bromoform
RAromomsthane

Carbon Olsullide
Carbon Telrachioride
Chlorgbenzeng
Chiarcethane
Chlarofosm
Chioremetthane

cig- 1,2-Dichioroethens
cls-1,3-Dichlaropropane
Dibramachloromethane
Dibromomethzana
Dichlorodifiucromethans

ek
£0OB30-20-6
000071-55-8
000078- 34-5
000079-00-5
000075-34-3
000075-35-4
D0OGSE- 18-4
000095-12.8
000108-83-4
000085-50-1
000107-05-2
000078.87-5
000541.73-1
000306-46.7
100078-93-3
000591-78.8
000108-10-1
BOO0E7-64- 1
000107-13.1
000071-43-2
000074-97-5
(80075-27-4
000075-25-2
100074-83.9
000075-15-0
000056-23-5
000108-90-7
000075-00-3
DO0067-66-3
000074-87-3
000156-59-2
010061-01-5
00124-48-%
000074-95-3
D0007571-8

CC oo L ocCo oo oo oo oo CoeoTo

298

o s i g

* ugih 0.5 4
v ugfl 0.5 2
' ugll 0.5 4
* ugfl a5 1
* ug/h 0.5 1
' ugil 0.5 t
* ugil 0.5 1
Y ougil 0.5

* ugl 0.4

Y ugil 0.5

* uglt 05
* ugll 0.5

* uglt 0.8
* uyit 0.5
* ugf 0.5
gl 0.5
* upft 0.8

* ugL 05
* uglk G5

* ugih 4.5
" ugt 0.5
* ugit 0.5
* ugit 05
* o ouglh 0.5
* ugil 0.5
* ugh 0.5
* ugll 0.5
* o ougil 0.5
* ugll 0.5
* ugil 0.5

Y ugil 0.5
' uglh a5
* uglt 0.5
* uwl 08
* ught 9.5

o T N T T T S | e e O % I L T L L T 8 e e e O T

KREPOR.02.06.05.01

* Please refar to Extended Qualifier Repart for datails.
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AEZ Laboratories, Inc.

2773 Downhiff Drive Steamboat Springs, CO BO487  (BOO) 3345493

Kieinfelder, inc. ACZ Sample’lD:  L55388-02
Project 1D 66511 Date Sampisd:  02/23/06 0:00
Sample 1D: GW-2 Date Received:  02/24/06
Logator: Sample Matrix.  Ground Waler
Ethylbenzene QoMM OQ0-41-4 1] o ougl 0.5 L
Iodomethans 000674-88-4 Lt Y oughh. 0.5 i
m,p-Xylene 00133020 7 %] * o ugfl, 0.8 1
Methyléne Chioride Q0an75.00-2 3] o ughh 05 1
o Xylene DOG055-47-6 u o ouglh 0.5 1
Siyrene 000106-42-5 u * ought 0.5 1
Telrachloroethene Q0M27-18-4 J * ugih 05 1
Taluane Q00308-88-3 U o ugl 0.8 1
lrans 1,2-Diclidorcelhena ) G00156-60- 5 U * ugit 0.5 1
' Irans-1,3 Dichioropropene 010061-02.6 U ¢ w05 1
tranz-1,4-Dichlore- 2- butene o0G110.57-6 3] *ougll 25 1
Trichloruethene {00079-81.5 12 * ugil 0.5 1
Trichiorofiuaromethane D00075-69-4 L o ougil o5 1
Vinyl Acetate ' 000100-05-4 U o+ ugh 05 2
Vinyl Chioride GOO0YE-01.4 u * ugil 0.5 2

Surrogaie Recoveries

Bromofiucrebenzene O30480-00-4 64.4 * % 85 18

Oiromofuoromethane 501868.53-7 104.2 . % 86 ii8
Toiuenz-di 002037-26-3 103.7 ¢ % 88 110
REFOR.{2.068.0501 * Piease rafor i Exiended Qualiftar Report for details.
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AI:Z Laboratories, Inc.

2713 Downhiit Orive Sleamboa! Springs, CO 80487

(800) 334-5453

Kleinfelder, inc.

Project ID: 66511
Sample ID; TED22106-02

Locator:

AGZ Sample IT:
Date Sampled:

Date Received:
Sample Matrix:

L55388-03
02123108 0:00
02124106
Ground Watar

Analysis Method:
Extract Method:

Compound

MB2608 GC/MS
Method

Analyst:
- Extract Datle:

Analysis Date;

Dilution Factor;

i
03/08/06 21:38
03/08/06 21:38

1,1.1,2- Tetsachinroelhane
- 1,1.1-Trichioroethana

1.3 2,2-Telrachloroalhane
1,1,2-Trichtoroathane
1,1-Dichloroethane
1,3-Dichiorosihense

1 ;2.3-Trich!ompropaae

1.2-Dibromo-3-chioropropane

1.2 Dibromoalhane

1.2 Dichiorobenzens
1.2:-Dlehloraeibane
1,2-Dichlorepropane
1,3-Dichlorobenzens
1,4-Dichlorobenzens
2-Butanong
Z-Hexanone
4-Melhyt-2-Pentanone
Acaione

Acrylonlisie

Benzens
Hromoshloromethang
Bromodichloomethane
Aromoform
Bromomethane

Carbon Disulfide
Carborn Telrachloride
Chlorobenzene
Chioroelhane
Chlaroform
Chlaromethane
cis-1,2-Dichiorosthens
cls-1,3-Dichioropropene
Dibromochioromelhane
Dibromomelhane
Dichlorodifiuoromelhans

000B30-20.8
Q00D71-55-6
00D078-34-5
000078-00-5
000075 34-3
00n0YS5-354
400088 18-4
000095-12-8
000106.854
0000as-50-1
Q00107-06-2
ooQoTe-87-5
000541-73-1
00006467
000p78-33-3
000591-78-5
000108-10-1
OO00GT-64-1
0C0107-13-1
000071432
00o074-87-5
000075 27-4
{00075-25-2
Q00074-893-9
000675150
080058-23-5
00oY08.80-7
000075-60-3
0g0067Y-656-3
0on074.87-3
000156 -59-2
0100861-01-5
000124-48-1
000074-55-3
400075 71-8

[l S o v o el vl g sl i anl ol o S vl el cull vl g ol vl o A w v el el o el el g i v e

Y uglh 0.8 1
' ugh 05 2
* uglt 0.5 1
Y uglt 05 1
Y uglk ta 1
* ugfl 05 3
Y ugfl 0.5 1
' wgit 05 1
gt 0.5 *
Y ougfl 0.8 1
Y ugh 05 1
* o ougib 0.5 1
* ugll 05 i
Ul 0.5 1
* ugil 1) 2
Y ough a5 2
* ugl 0.5 2
Y ougll o5 2
* wgih 0.5 2
' ugfl 65 1
* ugl 0.5 1
¢ ugfl 05 1
¢ ugfl 05 1
o ugi 05 2
* ugl (1133 1
* gl 0.5 1
* ugfl o5 1
v ugit 0.5 2
Y uglt 0.5 1
* uwgil . 0.5 1
* ugil 0.5 1
* gl 0.5 1
Y ught 0.5 1
* ugit a5 k]
' upil g.5 1

REPOR.02.06.05.01

* Pisase refer o Exiendet! Qualifier Repori for delalfs.
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AEZ Laboratories, inc.

2773 Downhili Drive Steamboat Springs, CO BO487  {B00) 3834-5493

Kieinfelder, Inc. ACZ Sample 1D;  L55388-03

Project 1D: 66511 Date Sampled:  02/23/06 0:00
Sample 1D T8022106-02 Date Recelved:  02/24/06

Locator: Sample Malrix: Ground Water
Ethythenzena 000100-41-4 u * gl 0.5 i
{odamelhang 000074-56-4 u *ugi 0.5 1
m,p-Xylsne ) 0651330207 u * ugl., @5 1
Methyiene Chioride 000a7Y5-09-2 4.8 * ugl 6.5 1
o-Xylens 0B0085-47-6 u Y ugil 0.5 1
Styrane 000100-42.5 u o ugll 0.5 1
Tetrachiorosthane 000127-18-4 U * ugil 0.5 1
Toluene £00108-88-3 u o ugil a.5 1
lrans-1,2-Dichloroalhens 0001586-680-5 [H * gl 0.5 1
kars-1,3-Dichloropropens 010061-02-6 u o ui 0.5 1
tranz-1.4-Dichioro-2-udene 000110.57-& U o ugfl 0.5 1
Trichloroethene N0R078-04-6 L * ougll 0.5 1
Trichtorolluoramethane 000675694 U *ougft 6.5 1
Vinyl Acelgte 000148-D5-4 (4 * ugit 0.5 2
Vinyt Ghioride oug0Ts-01-4 u Yoough 05 2

Surrogale Recovesles
¥

Bromofiuoretenzene 000460004 G2.5 % 46 115

Dibromofiueromethana 001888-53-7 871 * % B6 118

Toluane-d8 002037-28-5 107.1 . % 11 110
REPOR.02,06.08.01 * Please rafer to Extended Qualifier Report for delails.
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AEZ Laboratories, Inc.

2773 Downhill Drive  Steamboal Sprngs, CQ BD4B7 {800) 334. 5493

Batch A dlstinct sel of samplas analyzed ai a specific time

Found Value of the QT Typa of inlerest

Limit Uppar imit for RPD, in %.

Lower Lower Recovery Limlt, in % (except for LSS, mofg)

ict Lower Control Limit .

MDL Method Deteclion Limil, Same as Minimum Repoding Limil. Allows for Insfrument and enauat fuctualions.

PCMISCN A number assigned to reegenisistandards {o trace io the manufaciurer's cerdificate of analysls
AOL Practical Quantilation Limil

ac True Value of the Conlral Sample or the amount addad (o the Spike

Rec Amaunt ot the true value or splke added recovered, in % {excepl for LCSS, mg/Kg)
RPD Relaflve Parcent Difference, cafvulation used for Duplicate QC Types

Uppar Upper Recovery Limit, In % {except for LCSS, mofiu}

LGL Upper Controf Limit

Sample Value of the Samgple of Inlerest

SURR Surregate LFM Laboratosy Forifiad Matrix

INTS taternal Standard LFMD Leboratory Fortified Matrix Dupllicale
DUP Sample Duplicate LRE Leboratory Reagent Blank

LCSS Leboratory Conlrol Samgie - Sail MEIMSD Matrix SpikefMatrix Splke Ouplicale
LCSW Laboratory Conlrel Sampla - Waler . PaS Prep Blank - Soit

LFB Laboratary Forlifted Blank PEW Prap Blank - Watar

Blanks Varifies Ihat there Is no of minimal conlamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, Including the prap procadure,

Dupllcates Verfies the precislon of the instrument andfor melhad.

SplkasfFortified Matrix Detgrmines sample mairix Imerferences, if any.

Analyle defected in dally blank
Analysis exceaded method hold tme.
Analyte conceniration detected al 6 value between MDL and POL

Poor splke recovery accepled because the other spie In the sel fall within the given limils.

High Relative Percent Difference (RPD) acceptad because sample concentrations are less than 10x the MDL.,
Analyte was analyzed for but nol delected at the indicated MOL

High blank data accepted bacause sampla concentratlon Is 10 tmes higher than blank concentration

Poor recovery for Silver quatily control Is accepted bacatise Sliver ofien pracipitales with Chloride.

Cuality contreol sample |s out of condral.

Poor snike recovery is accepted because sample concentration |s four imes grealsr than spike concentration.
Analyle concentration differs from second detector by mare than 40%.

Analyte concentratinn is eslimated due (o resuit exceeding cafibratlon range.

Anglyle i atad due te malix Inarfe

B
H
d
R
7
u
v
W
X
Fi
=3
E
M

{1 EPA 600/4.83-020. Methods for Chemical Analysis of Waler and Wasles, March 15883.

(2} EPA B00/M-80/020. Methods for the Determinatinn of Qrganic Compounds In Drnking Water {1), July 1950,
(3) EPA G00/R-82/129. Mslhads for the Delernination of Grganic Compounds in Drinking Water {11}, July 1930,
{8} EFA SW-B46. Tasl Malhods for Evatuating Solid Waste, Third Edition with Update {ll, December, 1896,

(6) Standard Methods for the Examination of Water arnd Wastewetar, 18th edition, 1985

{1 Q0 results caleutated from raw dats. Results may vary slightly If the rounded values are used in the cafculalions.
{2) Organic analysas are repored on an "as recalved” basls.
REPINGI.11.00.0%
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AI:Z Laboratories, Inc.

2773 Downhillf Drive  Steamboat Springs, CO 80487  (B00) 334-5493

Kieinfelder, inc. ACZ Project I, 1.55388
Projeat 1D: 86511 '
Volatife Organics by GCIMS MB260B GCMS
WGE203412
LCSW Sampls ID; WG203412LCSW PCN/SCN: BCNDOU2155 Angiyzed:  030B/0G 26:10

1,1, 1-TRICH_ORCETHANE ] 878  uglL  109.8 70 130
1,122 TETRACHLORDETHANE 8 A71  uglL 1083 70 130
1,12 TRICHLOROETHANE B 882  ugll 1078 ' 70 139
1, -EHCHLOROETHANE 8 766 ugh 858 70 130
1. - DICHLOROBENZENE B B.od ugfh. 100 T4 134
1,2-DICHLOROETHANE B T.57 it 848 m 138
1.2- DICH,OROPROPANE 8 797 ugt 935 70 130
1.3-DICHLORORENZENE 8 7ES ugh @54 75 130
1,4-BICHLOROBENZENE 8 751 ugh 5.4 70 130
BROMODICHLOROMETHANE 8 853 gL 106§ 70 120
BROMOFORM a .06 ugfL 851 Fiil 130
CARBON TETRACHLORIOE g 8.1 ugll 1013 70 130
CHLOROBENZENE 8 886 ugl {083 9t 121
CHLDROFORM :] T7.15 Ligfl 8.4 70 130
C15-1, 3 DICHLOROFROPENE B 7.68 ugfl. 5.8 70 130
DIBRCMOCHLOROMETHANE a B.5  wugl 1083 15 130
METHY{ENE CHLORIDE 8 7.22 ugil 890.3 70 130
TETRACHLORDETHENE a 8.25 ugi 1031 iq 110
TRANS-1,2- DICH QROETHENE g 748 wugll a5 76 130
TRANS-1,3DICHLOROPROPENE 8 .16 gl 4.5 s 130
TRICHLOROETHENE ;] 7.82 ugi 85.0 a7 135
BROMUFLUCROBENZENE {surr} % 58.3 87 113 N
DIBROMOFLUCROMETHANE {sur) % .6 Be 108
TOLUENE.-D8 (sun} % 19 g2 107 51
LTSWOD Sample iD: WG203412LC5WD

PCN/SCN: SCN0G02165 ___ Anafyzed: _ 03/08/06 20:54

1,31 TRICHLORCETHANE 833  ugh WA 70 B 53

-} ki)
1,12 2 TETRACHLOROETHANE ] 7.B ugil 4.5 Fivi 133 " 30
1, 1,2 TRICHLOROETHANE 8 B.32 ugil 104.0 0 130 a5 0
+HEDICHLOROETHANE ] 7.22 ugil a5 70 130 4.5 k]
1.2 THCHLOROBENZENE ] 7.83 appil, 5r.4 Ei 136 31 30
12 DICHLOROETHANE ] V.75 ugil 87.0 70 130 25 i
1.2-DICHLOROPROPANE L} 828 ugil. 103.3 70 130 16 n
13-DICHLOROBENZENE ] 7.35 vl 1.8 ki 130 a7 ks
1.4-DICHLOROBENZENE B 7.25 g, a1.9 0 130 a7 n
BROMOGICHLOROMETHANE ] 8.41 ugit. 117.8 Fil 130 4.8 n
BROMOFORM L] 7.88 ugft. 43,2 [ 130 s A
CARBON TETRACHLORIDE ] BAY ughil 142.1 kit 130 0.8 kio
CHLOROBEMNZENE B 8.53 ugil 106.6 n 1 1.8 3
CHLOROFORM B8 .03 ugil ara 70 132 1.7 ki
CI5-1, 3 DICHLOROPROPENE B B2 ugfl 1.5 ¥l 130 5.8 a
CIRROMOCHLOROMETHANE ] 877 ugit. 108,86 o 130 11 o
METHYUENE CHLORIDE [ 737 gl 421 70 130 2.1 o

EPCOR.01.06.05.01

L55388: Page 23 0f 32




AEZ L.aboratories, Inc.

2773 Downhiff Drive  Steambost Springs, CO 80487 {800} 334-5493

Kieinfelder, Inc, ACZ Project 1D: 155388

Project 1D: 68511
TETRACHLOROETHENE [} B.63 ugiL 075 0 130 4.3 hels]
TRANS,2OICHLORORETHENE B 7.3 ugil g3.2 70 130 2.4 ao
TRANE-1,3-DICHLORDPROPENE 4 6.B ugil 35.0 0 130 82 30
TRICHLORCETHENE 8 8,66 gl 1081 87 195 &8 3 Ri
BROMOFLUDROBENZENE (sur) % 604 By 113 Ni
OEROMOFLHORTMETHANE {sun % 2.0 A% 108
TOLUENE DB {sur} % 155 g2 it &
PEW Sampie i) WE203412PBW . Analyzed:  O370B/06 49:10

11,12 TETRACHLOROETHANE

) ngil - 1
1,1, -TRICHLOROETHANE u ugiL 2 2
1122 TETRACHLOROETHANE 1] ugfL 1
41,2 TRIGHLOROE THANE 1] ugiL -1 1
1,4-DICHLOROETHANE U v, -3 1
1,1-DICHLOROETHENE u ugiL A 1
1,2 4 TRICHL CROPROPANE 1] ugfL -t 1
1 2-BIEROMG-3-CHLOROPROPANE 3] g, - 1
1,2-DISROMDETHANE U ugilL -1 1
1.2 DICHEOROBENZENE u ugil 1 1
1,2-DICHLOROETHANE u ugi, 1 t
1,2-DICHLOROPROPANE u ugil -1 1
1,3 DICHLOROBENZENE u ugil -t 1
1,4-DICHLORGEENZENE T} vgh. B 1
2RLITANONE 1] ugit -2 2
DHEXANONE 3] gL -z 2
AHETHYL 2 PENTANONE U ugit B} 2
ACETONE U upiL -2 2
ACRYLONITRIE u ugit .z 2
BENZENE ¥ ugit. 1 1
BROMOCH OROMETHANE U ugiL 1 1
BROMODICHLORDMETHANE u ugiL. - 1
BROMOFORN U ughl. 1 1
BROMOMETHANE ¥ gt -2 2
GARBON [HSULRDE T} ugfl. - 1
CARBON TETRACHLORIDE u upil. 1 1
CHLOROBENZENE u ugiL -4 1
CHLORDETHANE U Lo/t .2 2
CHLOROFGRM i ugll | 1
CHLOROMETHANE u ugit. 1 i
Ci5-1,2 DICHLOROETHENE 1] ugil. 1 1
CIS-1,3 DICHLOROPRORENE L ugiL 1 1
DIBROMOCHLORDMETHANE U ugiL -1 1
PHEROMOMETHANE 3] ugit =1 1
DICHLORODFLUOROMETHANE ’ u ugil a1 1
ETHYL BENZENE 1] ugfl 1 1
ODOMETHANE u ugit. 1 1
MPXYLENE u ugtl B H
METHYEENE CHLORIDE i upiL 4 1

REPGR.07.06.05.01
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AEZ Laboratories, inc.

2773 Downhill Drive  Steambast Springs, CO 80467 {800) 334-5493

Kieinfelder, Inc. ACZ Project ID: 155388
Project 1D: 66511
O-XYLENE 1] upiL -1 t
SYYRENE U ueL -1 1
TETRAQHLOROETHENE u ugil -3 1
TOLUENE 0] upit, -1 4
TRANS-1.2-DICHLOROETHENE U gl ] 1
TRANS-1, 3 BICHLOROPROPENE u ugi, 4 1
TRANS-1,4-DICHLURC-2-BLITENE u ugiL -t 1
TRICHLOROETHENE u ugh. - 1
TRICH:, OROFLUGROMETHANE U ugh. -1 1
VINYE. AGETATE u ugiL 2 2
VINYL CHLORIDE U ugik. 2 2
BROMOFLUOROBENZENE {zum} b £5.5 86 14 M1
DIBROMOFLUGROMETHANE {aum) ' % 10.8 85 118
TOLUENE-DR {sum} %% 10h.4 &8 ha [4]

REPOR.01.08.05.01
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AEZ Laboratories, Inc.

2773 Downhifl Drive  Steambas! Springs, CO 60487 (B00) 334-5493

Kiginfelder, Inc. : ACZ Project I 155388

LSS2RE.H  WE203412  1,1.2.2-Talrachioroelhane MEZGOB GOMS Wi The % HSD lor s cormpound was above 15%. The
gverage % RED for all compounds In the ealibration mal
the 15% crileda as spacliied in £FA melhod A0DOB.

1. +-Eichigraethane ME2E08 GOMS Wt The % RSO for this compound was abave 15%. The
avergge % RS0 lor all cornpounds I the calibration mel
. the 15% crileds as speciiet in EPA melhod §3008.
1.2, 3-Trichlamprupans MEZE0R GCAMS Nt Sec Case Naralive.

1,2 Digmme- 3-chiaropropane MAZEOR GOMS Mt  Bes Ce<a Namative,
2-Bulanong MEIGGS [0S Nt Spe Csse Namslive.
2-FHaxanone MA2B08 GOME Ml Sees Cose Narmlive.
MHZGOB GCMS Wi The % RSD for this compound was abova 15%. The

average % RSD jor al compausds in lhe catbration mel
Ihe 15% criteda as spatilled In EPA mathod 80GOS,

4 Methyl 2-Feniznone LMB2E0B (WS Mt See Case Namalve,
Acetone MB2608 GOME Nt See Case Namaiive,
MBZENA GCMS Wi The % RSD for his eompound was sbove 15%. The

everage % RS0 for 21 compounds in Iha calibration mel
Ihe 45% erileria as spacifiad in EPA malhod BBO0B.

Asrylonilrile nMB260B GOMS Wi See Case Narative.

Carbon Disulfide IMB2508 GRS Wi The % RED for Ihis compound was sbova 15%. The
average % REN for 2l compounds In the catibration met
the 1§% crileria Ry specified In EPA melhod S0008.

L p-Xylenie MB2E0E8 GRS Wt The % RSD for this compaund was abova 15%. The
average % RS for 2l comipounds kt the cafbralion met
Ihe 15% crilarta as speciliad in EPA malhad 80003,

Malfiylene Chiaride MB2008 GCS W Tha % RSD for this compound was shave 15%. The
average % RSD for all compounds in he calibralion mel
the 15% crilerie as specified in EPA mulhod BB0DB.

o-Xylens ME2E0R GOMS Wt The % RED (ar Inis compound was above 35%. The
average % RSO for all compounds in he calthrafion met
the 15% critania as speciied i EPA meihod A0O08,

lrans-1,4-Dichion- 2-bulgne : MB2E0R GOMS Nt See Case Namative,

Trichisroathene MA2608 GEMS R} LGSACSD RPD exceadad the melhod of iaboratery contrl
timi. Racgvary mat method acceplance ctifeds.

REPAD.15.06.05.01
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AI:Z Laboratories, Inc.

2773 Downhifl Drive  Stesmboat Springs, CO 80487 {800} 334.54593

Kleinfalder, Inc. ACZ Project ID:  LE5388

£55388-02  WGEA412  1.1.2.2 Tetrechloroolhans Ma2608 GGAMS Wi Tha % RED for this campound was shove 15%. The
ayerage % RED for 2k compounds in the calibration met

Ihe 13% crileria as specified in EPA mathod BOGOB,

1.1-Dichlomelharte MEZE08 GCMS Wt Tha % RED lor this compound was above 15%. The
average b RS0 for 8l compounds In Lhe ealibratinn mat

{he 15% criteriz as spacifiad in EPA method 80008,

1,2.3- Trictiloropropane MBZGOR GCMS Nt Bas Case Warrative,
1.2-Dibromo-3-chloropopane MEASET SOMS Nt Ses Case Nanaive.
2-Hutanone MAZEOE GLMS MY See Case MNamativa,
*Faxanona Ma2e05 GOME N1 See Cesa Namstive.
MEZE0R GOMS W1 The % RED for s compound was abova 15%. The

averuge % RS0 for alt compounds |n the calibralion met
Iha 15% crilarla 25 specified n £FA melhag 80008,

4 Methyl-2-Panlanone MBZE0R GOMS NI See Cose Namalive,
Acelong MEZEDR SOMS N1 See Case Namalive,
ME2808 GOMS Wt The % RED lor this pompound was sbove 15%. The

average % RSO lor all compounds in lha cafbralion mel
Ihe 15% rileda s specified in EPA methor 80008,

Acrylontila MB250B GOMS NI Sep Case Natative.
Bromoffuorabenzena MB2608 GOMS Nt See Case MNomalive,
Carbon Ehisullide WB2E08 GCMS Wi The % RS lor this compound was above 15%, Tha

averagn % RSD lor all competinda In tha calitrstion mel
the 5% witeria as spatified in EPA methad KOONE.
m,p-Xylana MBZE0R GUEMS W1 The % RSD for Wis compaund was ebove 15%. The
average % RS0 for all compountds In the cabbration met
lhe 15% crileria a5 speciied in EPA method SODOB.
Malhytena Chioide MB2ZE08 GOMS Wi Tha % RED for this compound wos above 15%. The
avorage % RS0 for all compounds i (ko calibralion mel
tha 5% criteria a5 specifisd In EPA melhod 800D8.
o-Kylane MAZE0E GOMS Wt The % RED for this compound was above 15%, The
average % RSD for all compounds in ihe catibration mal
lhe 155 crleda as spacified in £EPA mathod B000B.
Iz 1.4 Dlctiom-2-hulene MERG0E GOMS Wt Bee Case Namatva,

Trchiamathena MA2EGE GLMS R LCSALCSD RPD exceeded tha mathod o¥ lzharatory contrl
bl Recovery mel method atceplance crilediz.

HEFAD.15.06.05.01
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B KLEINFELDER

At employee onened company

January 17, 2007
Kieinfelder Project Number: 77810

Engineering Solutions & Design, inc.
4848 Tramway Ridge, NE, Suite 222
Albugquerque, New Mexico 87111

Attention:.  Mr. Jack Chappelie

Subject: Subsurface investigation for
Mesa Valley Springs Property
Existing Landfilt Consolidation Project
Colorado Springs, Colorado

- Mr. Chappelle:

This letter transmits 3 copies of our subsurface investigation for the above referenced
property. Our services consisted of a subsurface exploration, laboratory testing, and
preparation of the attached report.

We appreciate this opportunity to be of service to you, and look forward to future
endeavors. i you have any questions regarding this report or need additional
information or services, please contact our office.

Respectfully submitted,

KLEINGELDER, INC.
. Hunyadi, E.L.T. William J. Barreire, P.E.
eotechnical Engineer Senior Geotechnical Engineer
JEH/IMS/hg
Enclosures
77810/CSP7RO03 Page 1 of 1 January 17, 2007

Copyright 2007 Klginfelder, Ine.
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Hunyadi, E.LT.

Staff GeotechBitahEngineer
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Willianh 3
Senior

Copyright 2006 Kieinfelder, Inc.

All Rights Reserved

KLEINFELDER

EXPELY MORE®

SUBSURFACE INVESTIGATION FOR MESA
VALLEY SPRINGS PROPERTY
EXISTING LANDFILI. CONSOLIDATION PROJECT
COIL.ORADO SPRINGS, COLORADO

January 17, 2007

Unauthorized use or copying of this document is strictly prohibited. Contact
Kleinfelder, Inc., if use or copying is desired by anyone other than the Client and

for the project identified above,
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KLEINFELDER

EXPECLT MORE*

1 INTRODUCTION

1.1 GENERAL

This report presents the results of Kleinfelder's subsurface investigation performed at

the Mesa Valley Springs Property in Colorado Springs, Colorado. An attached Vicinity
Map (Figure A-1) shows the general location of the subject site.

in addition to presenting the resuilts of our subsurface investigation, this report includes
our preliminary opinions relating to the geotechnical aspects of project design and
construction.  The preliminary opinions stated in this report are based on the
subsurface conditions found at the locations of our exploratory borings at the time our
exploration was performed for this and the previous investigation. They also are
subject to the provisions stated in the report sections titled Additionai Services and
Limitations. Qur findings, and preliminary opinions should not be extrapolated to other
areas or used for other projects without our priorreview. Furthemore, they should not
be used if the site has been altered, or if a prolonged period has elapsed since the date
of the report, without Kleinfelder's prior review to determine if they remain valid.

1.2 PROJECT DESCRIPTION

Based on conversations with Engineering Solutions & Design, inc. {ESD)
representatives, we understand that the existing landfill must be consolidated to allow
more area for future development. The exact type and layout of future development is
not explicitty known at this time, but we understand that it will involve residential
housing, roadway, and general infrastructure construction.

1.3 PURPOSE AND SCOPE
The purpose of our services was two-fold; -

1} To evaluate on-site materials for suitability for support and containment of the
landfill consolidation project. Specificalty, we performed subsurface explorations
to evaluate on-site soil/bedrock type and condition, and performed on-
site/downhole permeability tests on in-situ materials as weli as laboratory
permeability testing of remolded on-site materials.

77R10/CSP7RO03 Page 10of 15 January 17, 2007
Copyright 2007 Kleinfelder, Inc.



KLEINFELDER

EXPELT MORE"®

Our opinion as to the suitability of the on-site materials to physically support the
loads of the landfill are provided herein. The results of our permeability testing
are provided as well. This information is provided solely for the purpose of aiding
others in the design of the landfiil consolidation project.

2} To provide preliminary opinions related to development of the site including:
a. Geotechnical/Geologic issues
i. Expansive clay soils. _
ii. Slope stabitity issues (to be addressed under a separate geologic
hazard evaluation).
b. Preliminary opinions related to design and construction of various features
of the development as follows:
i. Design/construction of structure foundations.
. Design/construction of roadway pavements.
iii. Considerations related to earthwork operations.

iv. Providing resuits of limited corrosion {esting performed on the on-
site subgrade materals.

Kleinfelder's scope of services included:

« A review of selected published geologic and geotechnical data pertinent to the
project site;

« A visual reconnaissance o observe surface and geologic conditions at the
project sites and to locate the exploratory borings,

¢ ldentification of utilities in the public right-of-way through the one-call Utility
Notification Center of Colorado (UNCC),

« Drilling of ten (10) exploratory borings at the propdse_d site;

« Laboratory testing of selected samples obtained during the fieid exploration to
evaluate relevant physical and engineering properties of the soll;

« Evaluation and engineering analysis of the field and iaboratory data collected to
develop our preliminary opinions related to site soils;

» Preparation of this report, which includes:
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- A vicinity map and site plan showing the approximate location of the
site and borings.

- Logs of the test borings.
- Results of the laboratory tests.
- Preliminary opinions pertaining to feasibility of the proposed

development, including impacts of geotechnical and geologic features
on the proposed project.
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2 FIELD INVESTIGATION AND LABORATORY TESTING

2.1 FIELD INVESTIGATION

We performed our field investigation in two phases. The first phase was performed on
November 30, 2006 and included drilling a total of six (6) exploratory borings at various
locations throughout the proposed site. The second phase was performed on January
3 and 4, 2007 and inciuded drilling a total of four (4) borings. The second phase
involved down-hole pressure meter testing to obtain permeability vaiues of in-piace

soi/bedrock units. The locations of all exploratory borings are indicated in the Boring
Location Plan (Figure A-2).

Phase | borings were advanced to depths ranging from approximately 20 to 35 feet
below the existing ground sun‘ace'using a truck-mounted CME-55 drili rig equipped with
a 3-inch outside-diameter, continucus-flight, solid-stem auger. Phase !i borings were
advanced to similar depths using a track-mounted CME-55 drill rig equipped with both a
mud-rotary bit and a continuous-flight, solid-stem auger. Drive samples were taken with
a standard split-spoon sampler and a modified California sampler. The number of
blows of a 140 pound hammer falling 30 inches were recorded for each drive sample.
Baring elevations were estimated from the topographic map prbvided by ESD.

Appendix B to this report includes the individual boring logs describing the subsurface
conditions encountered within our borings at the site. A legend to the boring logs
summarizing the notes and the Unified Soil Classification System (USCS) used to
describe the soils is located at the beginning of Appendix B. The lines defining
boundaries between soil and rock types on the logs are based upon drill behavior and
interpolation between samples, and are therefore approximate. Therefore, the
transition between soil and rock types may be abrupt or may be gradual.

2.2 LABORATORY TESTING

Laboratory tests were performed on selected soil samples to estimate their relative
engineering properties. The following tests were performed in general accordance with
the standards set forth by the American Society for Testing and Materials (ASTM):

» Description and Identification of Soils {Visual-Manual Procedure),
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. Classification of Soils for Engineering Purposes;
. Particle-Size Analysis of Soils;

. Liquid Limit, Plastic Limit, and Plasticity Index of Soils;

. in-place moisture conient and unit weight determination;

. One-Dimensional Swell or Settlement Potential of Cohesive Soils;
. R-Vaiue of Compacted Soils;

. Maximum Laboratory Density {Proctor);

-' Permeability of remoided soils;

. Corrosion Testing.

Results of the laboratory tests are included in Appendix C of this report. Selected test
results are also shown on the boring logs included in Appendix B.
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3 SITE CONDITIONS

3.1 SURFACE

The Mesa Valley Springs Property has highly varied topography with hills and valleys
separated by as much as approximately 130 feet in elevation. The general surface
drainage pattern is to the south. Additionally there is a large streambed near the
southern and western edges of the property boundary. The streambed was running
several inches deep at the time of our investigation. The surface is covered in prairie
grass and some trees, with foliage becoming denser near the streambed.

3.2 GEOLOGY

Prior {o drilling, the geology of the site was evaluated by reviewing geologic maps,
including the Geologic Map of the Colorado Springs Quadrangle, &I Paso County,
Colorado (Carroll & Crawford, 2000). The mapping indicates the soils underlying the
proposed site consist of coliuvial materials deposited during the middle Pisistocene to
late Pleistocene. The colluvial materials are comprised of gravelly to silty sand. Plerre
shale deposited during the Upper Cretaceous was encountered. Additionally, landfill
material and mapped landslides are shown In the mapping.

3.3 SUBSURFACE
The subsurface profile encountered in our borings generally consisted of a thin layer of

topsoil overlying weathered claystone overlying Pierre Shale Bedrock, as described in
more detali below.

Weatherad Claystone

The top of the weathered claystone was encountered below the thin layer of topsolil,
between approximately 1 and 2 feet below existing ground surface. The weathered
claystone bedrock was generally sandy, light brown to brown, slightly maist, and
medium hard to hard in consistency. Ferric staining and fracturing were also
encountered in this zone.

Pierre Shale Bedrock
The top of the bedrock {Pierre Shale Formation) was encountered below the weathered
claystone or topsoil at depths between approximately 1 and 20 feet below the ground
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surface and extended o the maximum boring depths. The Pierre Shale Formation in
this jocation consists of a sandy claystone. The bedrock encountered was very hard,
dry to slightly moist, fissile, and dark gray in color.

The boring iogs, contained in Appendix B, should be reviewed for more detfailed
descriptions of the subsurface conditions encountered at each of the boring locations
explored.

3.3.1 GROUNDWATER

No free groundwater was encountered during our subsurface investigation. Based on
our experience in this general area and similar geologic conditions, it is not uncommon
to find groundwater seepage through fractures and joints in the bedrock at random
locations and elevations within the strata.

Soil moisture levels and groundwater levels commonly vary over time and space
depending on seasonal precipitation, irrigation practices, land use, and runoff
conditions. These conditions and the variations that they create often are not apparent
at the time of the field investigation. Accordingly, the soil moisture and groundwater
data in this report pertain only to the locations and times at which exploration was
performed. They can be extrapolated to other locations and times only with caution.
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4 RESULTS OF INVESTIGATION

4.1 LANDFILL CONSQLIDATION PRQJECT

4.1.1 SUPPORT CAPABILITY OF ON-SITE MATERIALS

The undisturbed weathered clayst{jne and Pierre Shale bedrock units are medium hard
to very hard in consistency and will be able to support the weight of the consolidated
landfill provided no additional construction is planned on the landfill itself. Similarly,
praperly moisture conditioned and compacted fill consisting of on-site materials that can

be broken down into a soil-like mass will provide suitable support for the landfill
materials.

4.1.2 RESULTS OF PERMEABILITY TESTING

Processed soil samples were remolded to 95% density of a standard Proctor density
and +3% of optimum moisture content and run in a triaxial compression permeability
machine. Downhole tests were performed using a packer type pressure meter system
in the representative native soil/bedrock units to quantify flow through potential fractures
and joints in the formations. The results of the permeability tests are as follows:

Dry Density {pcf] & | Percent Passing
Soil Type & Test Location & Depth | Moisture Content No. 200 and "
Conditions [feet] [%] of Processed Plasticity Index Permeability {cmis]
Samples {P1
Head Pressure %G pSi =
Sandy Claystone — R o 1.18 x 10
Downhole/ln-Sity | D2 @19-21 Head Pressure 25 psi =
3.83x 107
Sandy Claystone - B-1 &85 ' 9, -200 = 64.7% 8
Processed Combined @ 1g' | 62 Pof @ 26.2% Pl = 32 4.3x10
Bi sh Formation did nol take
erre aiesf B-2@ 21-30 - any water to accuracy of
Downhaole/in-Situ test method
Pierre Shale - B-1, B-8, & B-9 o -200=81% b
Processed Combined @ 20' 1018 pef@21.3% Pi= 35 2.2x10

4.2 PRELIMINARY GEOLOGIC/GEOTECHNICAL CONSIDERATIONS
Potential geologic impacts to the proposed development will vary depending upon
which portion of the site is selected for development and the type of development
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proposed. We believe the following geclogic constraints may impact the propbsed
development:

« The existence of relatively shallow expansive bedrock;

e Poorlong-term pavement subgrade support.

» Slope stability issues related to steep topography. The City of Colorado Springs
Zoning Map indicates that the subject site is part of the hiliside overlay zone.
Additionally, several mapped landslides exist in the vicinity of the subject site.
Placement of earth filis during overlot grading, construction of parking lots, and
other improvements located near the steeper slopes on the site will likely require
measures to preserve the stability of the improvements. Slope stability issues
should be addressed once a preliminary tayout of the facility is available. A
Geologic Hazard Study will be required by the City of Colorado Springs to

address these issues and will be performed as a separate study and presented
under separate cover.

« Possible groundwater seepage within fractures and seams of the bedrock,
although no free groundwater was encountered in our borings.

« Seasonal perched groundwater at the bedrock/sail interface.

While some of the above geologic constraints will ultimately depend on final site
development plans and proposed site grading, expansive soil/bedrock or potentially
expansive bedrock will be present regardless of development/grading plans. Mitigation
of expansive soil/bedrock and groundwater may be accomplished through standard
construction techniques to some degree.

Further discussion concerning geotechnical related issues are provided in the following
sections of this report.

4.2.1 STRUCTURE FOUNDATIONS

Due to the presence of moderately to highly expansive clay soil and ciaystone bedrock
at relatively shallow depths at this site, mitigation to limit damaging differential
movement to the structures will be required. A cormmon foundation system that is used
locally to mitigate such issues includes a drilled pier and grade beam foundation
system. The drilled piers would extend throtugh the weathered claystone material, and
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would anchor in the underlying Pierre Shale bedrock. The plers may also need to be
designed to impose minimum deadload pressures in order to resist potential uplift
forces of expansive bedrock zones. As an alternative, removal of the problematic soils
and replacement with more suitable material that would result in supporting foundations
on a significant mat of non-expansive structural fill is a possibility. Depending on the
nature of the actual materials encountered, removal and replacement of 3 to 10 feet of

material below foundations is common, depending on the magnitude of potential swell
and swell pressures,

4,22 FLOOR SYSTEMS

Similar to foundations on this site, expansive soils will likely be encountered at or near
siab elevations. With these types of conditions, it is common praclice {o over-excavate
the probiematic soils to depths on the order of 3 to 5 feet and replace this materiat with
an appropriate structural fill. if highly expansive soils are identified, over-excavation
and replacement of up fo 10 feet is possibie to properly mitigate potential movement.
As an alternative, and generally considered to be the more reliable alternative, to the
deeper over-excavation/replacement option, construction of a structural floor system
{crawlspace type system)} may be considered. This is particularly common when a
driled pier/grade beam foundation system is utilized as overexcavation of the
problematic soils beneath siabs and replacement with non or low expansive solls is
eliminated.

4,2.3 ANTICIPATED PAVEMENT SUBGRADE MATERIAL

A total of three (3) borings (designated B-4, B-5, and B-6) were performed in the
proposed southern extension of Centennial Boulevard to evaluate potential pavement
subgrade conditions. The pavement subgrade soil at this site is anticipated to consist
mainly of sandy claystone. An Hveem stabilometer test (R-Value) was performed on a
bulk soil sample comprising the average upper 10 feet of soil obtained in borings B-4, B-
5, and B-6. The resuiting R-value was less than 5. Therefore, a resifient moduius (Mg} of
less than 3,025 pst was calculated from the appropriate AASHTO R-Value conversion
formula. These subgrade support values would be used in pavement thickness
calculations. The low R-value of the on-site soils indicates that mitigation will be required
to provide proper subgrade support for the planned roadway. This typically involves
scarifying, moisture conditioning, and recompacting the subgrade. Thicker units of both
base course and asphalt concrete pavement will be required for pavement subgrades that
consist of these types of soil and bedrock.
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Pavement design should be performed based an the City of Colorado Springs Standards
Specifications for the above material and the anticipated traffic load.

4.2.4 DRAINAGE

The collection and diversion of surface drainage away from ali pavement areas is
extremely important to the satisfactory performance of pavement. Drainage design
should provide for the removal of water and snow from paved areas and prevent the
wetting of the subgrade soils. Possible water sources include but are not limited fo
storm runoff, irrigation of landscaping adjacent to the pavement, snow melt, and
localized groundwater seepage. Landscaping adjacent to the pavements requiring
supplemental watering shouid be avoided.

4.2.5 EARTHWORK OPERATIONS

It is likely that heavy-duty earth-moving equipment may be desired during grading,
excavation, or frenching operations in areas where shallow, very hard bedrock is
encountered. While we do not expect significant problems relaied to groundwater
during construction, it is possible that some groundwater seepage may be encountered
in isolated areas depending on the final grading planned. If groundwater seepage is
encouniered during earthwork operations, our office should be notified to evaluate the
situation and provide any necessary recommendations.

Use of on-site soils and weathered claystone as overlot grading fills will require special
consideration. Generally speaking, these types of materials will require the addition of
a significant amount of water to facilitate compaction and reduce long-term swell
potential. Typical recommendations for target moisture contents of compacted filis will
range from —1 to +4% of optimum depending on the application.

Due {o the nature of these materials, significant mixing will be required to obtain uniform
moisture conditioning. Use of equipment to properly scarify, moisture condition, and
mix water into these materials will be important. Use of an agricuitural disc is common
to aid in the mixing process. Moisture conditioning will also result in slick conditions that
can be problematic for conventional earth moving equipment. Therefore, consideration
should be given to use of low ground pressure and tracked equipment where {easible.
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4.2.6 CORROSION TESTING RESULTS

The results of these analytical laboratory testing are presented in Appendix C of this
report and are summarized below:

pH value and Resistivity Tests Resulis

Sample Location and Depth Resistivity
(Feet) pH Value {(uOhms)
8-4 @ 4 (Sandy Claystone) 84 410
B-8 @ 0-25 {Pierre Shale)} 7.4 790

Water Soluble Sulfate Test Resulis

Water Soluble
Sample Location and Sulfates
Depth {Feet) (percent)
B-4 @ 4’ (Sandy Claystone)} 0.129
B-8 @ 0-25' (Pierre Shale) 0.162

The concentrations of water-soluble suifates measured on subsurface soils submitted
for testing ranges from 0.128 to 0.162 percent. In accordance with AC! Building Code

318, the requirements for concrete exposed to suifate - containing solutions are
presented in following table.

Requirements For Concrete Exposed to Suifate-Containing Solutions

Water solubie sulfate
(SQ4) in soil, percent by

Sulfate Exposure | weight Cement Type

Negligible 00010 0.10 e
I, IP(MS), IS(MS},

Moderate 0.1010 0.20 P{MS ) {{PM)(MS),

HSMYMS)
Severe 0.20 10 2.00 V
Very Severe Over 2.00 V plus pozzolan
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The concentration of water-soluble suifates measured on subsurface soils submitted for
testing represenis a moderate degree of sulfate attack on concreie exposed to the
nafive soils. As our experience in this type of geologic unit would indicate highly
variable sulfate contents, we recommend a final geotechnical study include additional
testing prior to recommending concrete type.
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5 LIMITATIONS

Recommendations contained in this report are based on our field observations and
subsurface explorations, limited iaboratory tests, and our present knowledge of the
proposed construction. It is possible that soil conditions could vary between or beyond
the points explored. If soil conditions are encountered during construction that differ
from those described herein, we should be notified immediately in order that a review
may be made and any supplemental recommendations provided. i the scope of the
proposed construction, including the proposed loads or sfructural locations, changes
from that described in this report, our recommendations should also be reviewed.

“We recommend that a final geotechnical investigation be performed for this project
once the final site selection has been performed, and the development/construction
plans have been prepared to better refine the foliowing conclusions and opinions and to
provide “design-level” geotechnical recommendations. A "design-level” report would
require additional borings and laboratory testing once the final site layout, final grading
plans {cut and fill depths), type of building construction, and estimated building loads,
etc., are known.

We have prepared this report in substantial accordance with the generally accepted
geotechnical engineering practice as it exists in the site area at the time of our study.
No warranty, either express or implied, is made. The recommendations provided in this
report are based on the assumptlion that an adequate program of tests and
observations will be conducted by Kleinfelder during the construction phase in order to
evaluate compliance with our recommendations. Other standards or documents
referenced in any given standard cited in this report, or otherwise relied upon by the
author of this report, are only mentioned in the given standard;, they are not
incorporated into it or “included by reference”, as that latter term is used relative to
contracts or other matters of law. -

This report may be used only by the Client and only for the purposes stated within a
reasonable time from its issuance, but in no event later than one (1) year from the date of
the report.

Land or facility use, on and off-site conditions, regulations, or other factors may change
over time, and additional work may be required with the passage of time. Based on the
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intended use of the report, Kleinfelder may recommend that additional work be performed
and that an updated report be issued. Non-compliance with any of these requiremenis by
Client or anyone else will release Kieinfelder from any liability resulting from the use of
this report by any unauthorized party and Client agrees to defend, indemnify, and hold

harmless Kleinfeider from any claim or liability associated with such unauthorized use or
non-compliance.

Kleinfelder has conducted subsurface exploration and provided recommendations for
this project. We recommend that Kieinfeider be given the opportunity to provide final
design for this project, if required. In the event Kieinfelder is not, at a minimum, retained
to review the final project plans and specifications o evaluate if our recommendations

have been propery interpreted, we will assume no responsibility for misinterpretation of
our recommendations.

- We recommend that all earthwork during construction be monitored by a representative
from Kleinfelder, including site preparation, installation of piles, and placement of
structural fill and trench backfill. The purpose of these services would be to provide
Kleinfelder the opportunity to observe the actual soil conditions encountered during
construction, evaluate the applicability of the recommendations presented in this report
to the soil conditions encountered, and recommend appropriate changes in design or
construction procedures if conditions differ from those described herein.
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APPENDIX A

Vicinity Map and Boring Location Plan’
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APPENDIX B

Boring Logs
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Location; See Boring Location Plan Date Slarted: 11/30/2008
Groundwater (), None at Diiling Date Completed: _11/30/2006
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| 2' Topsoil -
L, _ i,
SANDY CLAYSTONE, fighl brown, siighlly 8| MCAL 11761 191 .
3 3 maisl, hard, some fesic staining present. 5043 ]
4 L 1% | SPT ]
473 35 3| —
6210 5 N ]
6 ]
- 7 .
- 8 o
i 25| MCAL ]
6305 10 iyl 1119} 145 o
i ]
= 12 -
= 13 -
[ 1 20| ST o
2 24 —_
6264 15 0 )
- th ~
s 17 ]
. 1% ]
19 PIERRE SHALE BEDROCK, dark gray, dry TN T —!
- 1o siinphily moisl, very hard fissile ST ;
61495 20 - —_
- Boring terminaled at approximatety 19.5 feet below ground surface. ]
_— Groundwaler was not encounlered dyring drilfing. -
- Baoring was backfilled with auger cuttings on 11/30/2006. .
2 23~ ™
L 24 - -
-6190 25 - -~
- 26 - -
- 27 - ]
- 28 - -
- 29 - ]
~6185 30~ —
- 3~ .
32- "
: 34 - -
6180 35 - 7
BORING LOG BORING
KLEINFELDER Mesa Valiey Soprings Property
Existing Landfill West of W. Van Buren St B4
Colorade Springs, Colorado B
afied By  J. Hunyadi | Projecl Nuombaer Springs,
Date: January, 2007 77810 Page t of 1
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CEPRINGS_GEQ_A

STM 77810 _GINT GPJ jhunyedifikleinfeicer com 17187200

Location: See Boring Location Plan Dale Started: 132007
Grountwater (R): Nong at Driling Date Completed: _1/3/2007
Drilling Company: Spectrum Exploralion  Egquipmenl: CME-55 Logged By: J. Hunyadi
Auger Diameter {in); 3" Drlling Method;  Salid Stem Auger
Hammer Type: Aidomatic
FIELD LABORATORY
DESCRIPTION
= = " s -
& o 5 Sl =% | g sl o 18] o E
g 3 B Appx. Surface Elevalion (ft): 6158.0 E g g Fal iy & o El g1 2 = g
= = E Surface Condition: Grass 8 Weeds, Snow  [8] O | 2 . 21581 21 8123 B o
i 5§ El 221 8| 35 | EiEEl %) gigmlEg 2
o B 5 al dd | 8] 8% 58181 F£ifglsg o5&
| ﬁ/ Sandy Lean CLAY (CL), lighl hrown, maisl, )
T 7 stilf. -
[ i .: / N
6155 3 % =
i 47 / & | 5T ]
s - 6 -
3 ) M 4
L {' el
’ SANDY CLAYSTONE, light brown, siighily ;
melst o moist, weathered to medium ™
6150 hard, some famic stalning and gypsum _;
presert, ,
i 7 N § | 5PT "
i [ .
ia - 1
L. | I —
L | 2 .-.:
0145 13 -
14 i | sPT o
X 11 ]
15— ) ]
L. | 6 —
e | 7 —
014G 18 _
F’iERRI_Z SHALE BEDRQCK, dark gray, dry .
- 19 to skghily mielst, very hard, fissie. T672 anT -
- 20 JR—
21 o
22 1
6135 23 N
24 —
L. 15 —
26 .
- 27 -
F6130 28 1
i 29 - 5011 SPT "~
- 30 - o
. 3t - Boring lerminated al approximately 28 feet below ground surface. -
- Groundwaler was not encounlered during drilfing. .
- 32 - Boring was backfilled with auger cuttings an 1/3/2007. -
F6125 33 - I
- 34 - ]
- i3~ —
BORING LOG BORING
KLEINFELDER Mesa Valley Springs Property .
Existing Landfill West of W. Van Buren St B-6
Drafled By, ) Hunyadl | Projecl Number Colorada Springs, Calorada .
Dale: January, 2007 77810 Pape 1 of 1

Copynghi Klmntesidar, inc. 2007



Date Siarted: 11/30/2008

l_ccation; See Boring Location Plan
Groundwater (fi): None st Drilling Date Completed: 11/ 30;20_05
Drilling Company: Custom Auger Equipment: CME-55 Logged By J, Hunyadi
Auger Diameter {iny 3" Drifling Method:  Solid Stem Auger
Hammer Type: Cathead
FIELD LABORATORY
DESCRIPTION
ﬁ g g K| @ P §
1] o % — =
— o = 2 & = o B )
P 3 % Appx. Surface Elevation {R): 5226.0 2| § g | & » g | E i £ 3
= =] £ Surface Condilion: Grass & Weeds, Snow |2 87 | £ | D = 58] 21 figd o5 N
= Q. Wi o 2 = -3
s g ¢ Sl BR 0 E | B |-ElEf| 2| Hj8%5y  Eg
i a] & wi 81 & | 35 1681281 J| & (|f30y G
1' Topsoi. :
6225 1 P : _
, SANDY CLAYSTONE, light brown, slightly .
3 = maist, hard, some ferdc stalnlng present, 35 | MCAL ]
3 3 35 ]
L N 51T alm| | -
i > 24 L ]
6220 6 -
[ 7 .
5 8 p_—
3 ¥ 30 | MCAL R
= 10 S0 —
~6215 1) s
. 12 -
3 i3 -
- 4 WA -
A 15 4 ]
6210 16 -
n ; ? —_—
L Ig p—
- l 9 -
PIERRE SHALE BEDROQCK, dark gray, dry E
1 20 to slightly moist, very hard, fisske. -
6205 21 -
- 22 -
L 23 ..:
g L 5074 | MCAL] 124 | 19 ]
- _",l_s —
-6200 26 : ~
- 27 -
- 28
- 29
SLe105 31 -
3 - .
48 k%) -
= |
gk 33 -
i
Ef 34 4 5z BT =
§F 35- T
g ~6{90 36 ~ Boring {erminated al approximately 34 feet below ground surface. =1
31 17 - Groundwater was not encountered during dniling. ]
£ 382 Boring was backiilled wilh auger cutlings on 11/30/2006. .
el R "
or 39- ~
z . q
5t A0« ]
o
8
P~
=
BORING LOG BORING
o KLEINFELDER Mesa Valley Springs Property
g‘ Existing Landfill West of W. Van Buren St B.7
w - Colorado Spri Colora "
E| Dratted By. J. Hunyadi §{ Project Number prings, Colorada
1.4
%l Dater  January, 2007 77810 Page 1 of 1

Copyright Kleinfeider, inc, 2007



Lotation:

See Boring Location Plan

Date Started: 1173012006

Groundwaler (fth:

Kone at Dilling

Date Completed:  11/30/2006

Drilling Company:

Cusiom Auger Equipment:

Auger DHameter {in);

3 Drifling Mathod:

Hammer Type:

Calhead

CME-55

Lagged By: J. Hunyardi

Solid Stem Auger

FIELD

LABORATORY

BESCRIPTION

Efevation (feaf)
Cepth {zet}
Graphicat Log

Appx. Surfave Elavalion {f): 62332.0
Surface Condition: Grass & Weads, Snow

Sample Interval

Hiow Counts
per 6” Inlerval
Sample Type

Censity (pef}
Plasticity Index
#200 Steve (%)

Malsture
#4 Sieve (%}

USCS
SYMBOIL.
Content %)
Lguld Lirmit
Passing
Passing

Dry

Other
Tesls

1
L.

1 Topsoi.

G230

(= R v I T~ T ¥, B R UV S ]

e
o]
¥
I
P

PIERRE SHALE BEDROCK, datk gray, dry
to slighly maist, very hard, fissite.

BME | MCAL

34 SPT
50

oL 47 130 1 89 { 76

A | MCAL

50/3 BPT

b

N R PRI P

R e

T T
[FER
[~

T
=3
-1

t
L
=]

I T T DU 2 2 N R B SN B T N

T
1ot
o

' Iy
bt}
=

W t
-3 - pl=]

T
L
1ad

T
Lt
in

sfd MUAL

Baring terminated al approximately 24 feat below ground surface,
Groundwater was not encounlerad during drilling.
Buoring was backfiled wilh auger cutlings on 11/30/2006.

PR

| L1

KLE

INFELDER

Drafted By. .. Hunyadi
Date: January, 2007

GSPRINGS_GEC_ASTM 77810_GINT GPJ jhunyadi@iieintalder.com 11812007
-3‘ g
R
=]
L
et
ey

Projecl Number:
77810

BORING LOG

Mesa Valley Springs Property
Existing Landfill West of W. Van Buren St.
Colorado Springs, Colorado

BORING

B-8

Paga 1 of 4

Copyright Klaintelder, ine. 2007



Location: See Boring Logation Plan Dale Stared: 1”30;2025
Groundwater {ft: Hane at Drilling Dale Compleled: _11/30/2006
Oritting Company: Custom Augar Equiprnen: CME-55 Logged By: J4. Hunyadi
Auger Diameler (iny: 3" . Drilling Melhod: Solid Stern Auger
Hammer Type: Cathaad
FIELD LABORATORY
DESCRIPTION
= . B 5 &
\ﬁ = 3 E 2 g g T El o= § £ o
p 8l 5 Appx. Surface Elevallon {il): 6206.0 E % £ = O g, TLEL SIS 2
= =l 2 Surface Condilion: Grass & Weeds, Snow (2] 02 | 2 | 9 255 ol 812220 I
A Sl 3% | | 85 |=25|85 3 E(B%48 £3
b ol & W oel oW St |00l20l S5 aladiagy [agid
Siniiid 1 Topsoil, 1
6205 1 - —
SANDY CLAYSTONE, {ighl brown, slighliy :
o 2 muolsl, harg, some ferric stalning present. 0 SAT -
[ 3 1 ..,.
& :
L 4 ]
14 MCAL
] 5 % 107.1] 223 ]
6200 6 ]
L "‘r .
L 8 —]
i 9 12| &P7 ]
. o ;g ]
=O105 1 -
PIERRE SHALE BEDROCK, dark gray, dry -
- 2 1o slighily meist, very hard, fissila. .
- i3 -
- 14 5003 | MCAL E
- 13 -
6190 16 -
L | 7 -
s ig -
- 9 MT50m | SPT P
- 2{) . —
~0183 2% ol
s 23 _
N 23 -
- Pl ~
- 25 ]
6180 26 ~
5 1
gt 27 —
g ]
13 28 -1
: §
ol 20 1 L TS R T E
gt 30 - ]
§}~ﬁt75 31~ Boring terminaled at approximately 29.5 feet below ground suifaca. .
| ) Groundwaler was not eacountered during drifing. A
gr 3z - Boring was backfiled wilh auger cuttings on 11/30/2006. 1
ua .
&l i3 - 7
o -
ak 34 - -
z : :
at 35~ —
=]
: BORING
5 BORING LOG
3 KLEINFELDER Mesa Valley Springs Property
& Existing Landfill West of W. Van Buren St B.9
a - - Colorade Springs, Colorado -
Z| Brafted By: J. Hunyadi | Project Number
o
% Date;  Janvary, 2007 77810 Page 1 of 1

Copyagh Kicinfetder, Inc. 2007
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ASTM 7TRID_GINT.GPY

£

CEFLABSIEY

3Il

e

SIEVE SIZE
#4

l-}iﬁ" 3,'; " #8 H10 b HIG H40 #SG #1600 #2464
- T TR
90 \ N
: N
\ N
R0 \
70 »
\“O
O
Z60
[
[V
=
5_50
=
i8]
&
240
e
A0
20
10
0
iD § 4.1
PARTICLE S1ZE [N MILLIMETERS
GRAVEL SAND
Coarse l Fine Coorse Medium Fine
LLEGEND SOURCE DEPTH GRAVEL SAND FINES L Pl DESCRIPTION
{nm (%) ) G (%) (%)
® B-1 & 1.5 COMBINED 10,0 .2 331 6,7 47 32 SANDY CLAYSTONE (CL)
KB & B8 & B-YCOMBINED2).0 0.0 19.¢6  81.0 50 33 PIERRE SHALE BEDROCK (CL)

Note: Additional testing performed on these snmples incinded maxium aborntory density (Proctor) and Permenbility Testing,

KLEINFELDER

Drafted By
Dale: Janwary, 20067

Project Number:
77810

SIEVE ANALYSIS & ATTERBERG LIMITS

Mesa Valley Springs Property
Existing Landfill West of W. Van Buren St.
Colorado SBprings, Colorado

Figure
C-2

Copyright Kleirdelder, ing. 2007



Dry density, pcf

COMPACTION TEST REPORT

Project No.: Date: 12/1/06
Project: Mesa Valley Springs
Location: Bulk - B-1 & B-5 Combined
Elev./Depth:  Avg. 10¥ Sample No. 6193
Remarks:
MATERIAL DESCRIPTION
Description:  Sandy Claysione (Processed)
Classifications - USCSs: CL AASHTO:
Nat. Moist, = S5pG.=
Liguid Limit = Plasticlty Index = 32
%>Nod= 02% Y% < N0O.200= 64.7%
TEST RESULTS
Maxboum dey deasity = 1083 pef
Optimum moisture = 23.3 %
140 ; Test specification:
ASTM D 698-00a Method A Standard
130 .
120 100% SATURATION CURVES
""""""" FOR SPEC. GRAV. EQUAL TO:
e 2.8
S i 27
110
100
80
80
701 : F 5 - |
0 5 10 15 20 25 30 35 40
Water content, %
C-3

KLEINFELDER




Dry density, pcf

140

130

120

110

100

a0

80

70

COMPACTION TEST REPORT

Curve No.: 6193

Project No.: 77810 Date: 12/4/06
Project: Mesa Valley Springs
Location: B-1, B-8, B-9 Combined
Elev.iOepth: Avp. 20 : Sample No. 6193
Remarks:

MATERIAL DESCRIPTION
Oescription:  Pierre Shale Bedrock (Processed)
Classifications - USCS: CL AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit= 50 Plasticity Index = 35
%>Nod= 0.0% % <No.208= Ri{%

TEST RESULYS

Muaximum dry density = 107.3 pef '
Optimum moisture = 18.3 %

Test spacification:
b ASTM D 698-91 Procedure A Standard
100% SATURATION CURVES
S . FOR SPEC. GRAV, EQUAL TO:
T 5 10 45 TR 26 a6 35 20
Water content, %
4

KLEINFELOER




R-VALUE TEST REPORT

100
80 |-
80 |-
R sS than|5
P Value less than|5.
- N
2 -
40 |
20
Gzillf!fiilli? XA E!l-i1llliilillli PR b b e g A d bt ke d v i didatlilig
700 600 500 400 300 200 140 1]
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - Cat Test 301
Compact, Density Moist. Expansion Horizontal Sample Exud. R
No.; Pressure Pressure Press. psi Height Presstire Value
. pcf % ) X . ) Value
psi psi @ 160 psi in, psi Corr.
1 -
2 )
3
Test Results Materia! Description
R-value at 300 psi extsdation pressure =n/a
l.ocation: Bulk B-1 & B-5 Combined
Depih:
R-VALUE TEST REPORT Figure
B KLeINFELDER |
An empioyes owngd compony Mesa Vallay Springs Property C 5

Checked By, J, Hunyadi

Drafled By: 5. Hysielt

Project Number. 77810

Dale:1/15/07

Existing Landfill Wesi of W. Van Buren St.
Colorado Springs, Colorado




TGP jhumyadiEkieinfeier com 1202772008

ZOONIDLID 77

Expanslon under constant

surcharge pressure of 1.0ksf =
1.8% when wetied

SWELUSETTLEMENT (%)
t

Dratted By: J. Hunyadi | Project Number:
Dale: $recember, 2006 77810

Existing Landiit West of W. Van Buren St
Colorado Springs, Coiorado

-5
~3
% .
,,, ‘\\
-8 \\
-9 \\
-8 \‘h
-11
-12
-13
-14
0.1 i 10
STRESS (ksf)
SOURCE: B-1 Total Unit Weight {pcf} = 139.9
At a depth of approximatety 9.0 feat Muoisture Conlant {%) = 14.8
Dy Unit Weight {pcf) = 1A
KLEINFELDER SWELL/SETTLEMENT Figure
Mesa Valley Springs Property
C6

Copyright Hieinfeioer, Inc 2006




T.GPJ hunyadiBkleinietder com 122772008

ZCONSOLID 778

1% .
g
8 Expansion under constant
surcharge pressure of 1.0ksf =
7 0.8% whan watied
6
5
4
3
2
g 1
E o
Ak
;.a: . e
= T
o -2 tﬁ“““"*&- \
g 1 T
g =
n A
-5
-6
-7
-B
-9
-10
-1
-12
-13
14
0.1 1 i
STRESS (ksf)
SOURCE: B4 Total Unit Weight {pch = 143.8
At a depth of approximately 15.6 fest Moisture Conlent {%) = 14.8
Dry Unit Weight {pcf} = 125.3
§
KLEINFELDER SWELL/SETTLEMENT Figure
Mesa Valley Springs Property
, C-7
Drafted By: ). Hunyad! [ Project Number. Existing Landfill West of W. Van Buren St,
Date: December, 2008 77810 Colorado Springs, Colorado

Gopyripht Kigintelder, InG, 2006




TGP T jhunyadigiikieinietder com 13R27/2008

ZCONEOLID 7784

10

Expanslon undar constant

surchargs pressure of 1.0kef =
0.4% whoen wetted

Draftad By J. Hunyad?
Dale: December, 2006

Projecl Number:
77810

Existing Landfill Westof W. Van Buren St.
Colorado Springs, Colorado

.
z
= . R — $—_
£ e
i N
&
J 3
5
-5
-b
-7
-8
-0
.16
-1l
-12
-13
~14
G.1 l Ht
STRESS {ksf)
SOURCE: 841 Total Unit Weight {pcf) = 148.0
Al a deplih of approximately 29.0 feel Matslure Content (%} = 13.8
Dy Unit Weight {pel = 131.2
KLEINFELDER . SWELL/SETTLEMENT Figure
Mesa Valley Springs Property
C-8

Copyright Kisinlelder, inc. 2006




IT.GFJ fhunyedigkleledoider.com 12272006

ZUONSOLID T8

HH
9
" Expansion under consiant
surchar‘ga pressure of 1.0ksf =
7 0.4% when welted
b
5
4
3
1
) I
E
rad __—""'"—"'w-—-..........________‘_‘_
% .1 ‘___“H_—'““—‘———m-—'. ‘k\
= \‘
E -2 l\"‘“\.
]
= \L\
s ™~
7 o o
e
-5
-6
-1
-8
-9
=10
-1
-12
-13
-14
(A} t 10
STRESS {ksh
SOURCE: B4 Total Unit Weight {pch) = 138.8
At 3 deplh of approximately 2.0 feat Moisture Coment (%) = 18.1
Dry Unil Weight {pef) = 1175
KLEINFELDER SWELL/SETTLEMENT Figure
Mesa Vatley Springs Property
. C-8
Drafled By:  J. Hunyadi | Project Number: Existing Landfill West of W, Van Buren St
Date: December, 2006 77810 Colorado Springs, Colorado

Capyright Kisinfeider, Ine. 2006



TGP J jhunyadighktelnielder com Y22TI2006

ZCONSOLID 118

Project Number:
77810

Orafled By: . Hunyadi
Date. December, 2008

Existing Landfilt West of W. Van Buren 5t.
“ Colorado Springs, Colorado

)
3 Expansion undar constant
surcharlga pressure of 1.0ksf=
7 ~t 0.6% when wetted
G
5
4
k!
2
a’:: |
b il
ﬁ b e e SR "\‘
5 -1 .\._
E
-3
2 h
g -3
s
-3
-6
-7
-8
-8
10
S H
-12
-13
-14
.4 I ¢
STRESS (ks
SOURCE: B-4 Total Unit Weight (pef) = 1337
Al a deplh of approximately B.0 fest Moistire Content (%) = 19.5
Dry Unit Waight {pch) = i11.8
! KLEINFELDER SWELL/SETTLEMENT Figure
= Mesa Valley Springs Property
C-10

Copyrighl Kiainfeider, Inc. 2006
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ZCONSOUL 778

Colorado Springs, Calerado

10
9
8 E;papsiqn under constant
surcharge pressure of 1.0ksf=
7 0.5% when wetted.
6
5
4
3
2
g@ 1
E ¢
j41]
& -
s
= ") \.L
ul \
\
:—31 -3 \
=
-5 \'\\
;
8 \-*\
9 \«.\
-10
-11
12
-13
14
0.1 ¥ Y
STRESS (ksf)
SQURCE. B-5 Total Unit Weight {pchy = 138.2
At a dapth of approximately 9.0 feet Moisiure Content {%) = 15.3
Dry Unit Weight {pch = 119.8
KLEINFELDER SWELL/SETTLEMENT Figure
Mesa Vatley Springs Property
: . . C-11
Drafled By:  J. Huayadi | Project Number: Existing Landfill West of W. Van Buren St
Date: December, 2006 77810

Copyrighl Kieinfeldur, ne. 2006




T.GPJ Jhunyadi@iisinieldar com 1202772008

ZCONSOLID 778~

H

Expanslon under constant

surchsrlge pressure of 1.0ksf =
C.2% when wetted

Date:

3
=
g
=
% -l
E -2 \.‘\
] ]
4
|
2
-5
-0
-1
-8
-9
-0
-1
-12
-13
=14
0.1 I 16
STRESS (ksf)
SCURCE: B-7 Tetat Unil Weight {paf) = 141.2
At a depih of approximalely 24.0 leat Moisture Content (%) = 13.9
Dry Unit Welght (pcf} = 124.0
KLEINFELDER SWELL/SETTLEMENT Figure
Mesa Valley Springs Property
C-12

Drafted By:  J. Hunyadi | Project Number;

Uecamber, 2005 77810

Existing Landfill West of W. Van Buren St.
Colorado Springs, Colorado

Copyright

Kieardeldar, Inc. 2008




T.GPJ jhunyedifkisinielter com 122712006

ZOONSOLHD 7787

Comprassion under constant

surcharge pressura of 4,0kst =
-0.1% when wetted

Drafled By, J. Hunyadi | Project Number

{Jale: December, 2008 77810

Existing Landfill West of W. Van Buren St.
Colorado Springs, Colorado

E o
1L
LEU _I 4’\\\‘
|
L2 B NG
2 e
et
-3
-6
-7
-8
-0
-10
-t
-12
<13
-14
.1 i 16
STRESS (ksf}
S0URCE: B9 Total Unit Weight {pch = 128.8
Al a depth of approximately 4.0 feet Moisture Content (%) = 20.3
Ory Unit Weight (pcf) = 107.1
KLEINFELDER SWELL/SETTLEMENT Figure
Mesa Valley Springs Property
C-13

Copyright Kiginfelder, Inc. 2006




§310 Elfon Deve, Suite A
Codortdt Springs, CO HO9G7

Test/\merica N

ANALYTICAL TESTING CORPORATION Wi, ICatA I . o

13 December, 2006

John Hunyadi

Kleinfelder - C/5

4815 List Drive, Unit 115
Colorado Springs, GO 80918

RE: nv/a
Work Orden AB12012

Enclosed are the results of analyses for samples received by the laboratory on 12/04/08 15:34. if you have
any quesiions concerning this report, please feel free {o contact me,

Sincerely,

Tom Fowler
QA Manager/Lab Director

CAELAP Cerfificate # 2000

Poge 1 of 7



Test/America

ANALYIICAL TESTING CORPORATION

3110 Eleion Drive, Suie A
Colorda Sgnings, CO 36307
(718} 300-9505

FAN (719} 5929911

Calorado Springs CO, BO9IS

Project Manager; John Hunyodi

l\f\\w.hﬂl{lm%‘lkﬂilll‘ (41133
Kivinfilder - G/ Project: 1 ABI20I2
4883 List Drive, Unit 113 Praject Numbes; 17810 Repuried:

12/33/06 1243

ANALYTICAL REPORT FOR SAMPLES

Seitpiv iR

Laburotiry 1D Mutriz Diste Suingilesd Diete Necrived
Bgnd' AB12012-(1 Soil 12404706 G0:00 P2H006 1334
B8 Combined AB12012-02 Soi 12784406 D000 12A01706 §5:34

TestAmeriea - Coforado Springs

Tl reanits i thils repart ippdy e e sumples anolyzadin necvrdsnce with the

chitiis i cuxtandy duenment. Undeas wifienvise shaled, resifix uee repartod ano wit

witigght hiaris, Thix asalyiiond repon sinst fe reprodigad in s cidiriv.

Fuge 2 of 7




Test/America

ANALYTICAL TESTING CORPORATION

1150 Etiaen Diive, Saie 4
Culasado Spring, TO 8G507
{719} 3039495

FAX {719 5930011

WV tes e ne. Col
Kieinfelder - Cf8 Project: VA ABI2012
4413 List Prive, Unit 13 Project Number: 77810 Repoied:
Colorudo Springs COQ, 80919 Project Mumper: folin Hunyodi 1313406 1243

Wet Chem Preparation

TestAmerica - Colarado Springs

Acpnling
Anolylz Hesch Lirmiy Units Diluties Gaich Micpaicd Analyzal Alethod Males
BHID4' (AO12012-01) Sedl  Snmpled: 12/44406 $0: 88 Receives 12014006 15: 4
nH B4 0.8 pH Units t ALO04ES  ap0/66 1 2/84/84 EIrA 90458
$3:0
[Reststivity 410 0.0 aChus " ALGIMEG 135040 12184406 EFA 90430
16;U3
B8 Combined {AG12112-02} Soil  Swupled; 1270486 NG Reccived: 1270406 15134
i 7.4 0.0 pH Units | ALBHOS  amine LG G EPA MR
13abt
Rusislivily m 0.0 uDtuns - ALGHBE  yyg40n 1304 /06 EPh 284358
14:03

TestAmerica - Colorado Springs

The resiedis 01 this repuey apply ha dhe seanpfes enabyzed i acorndinee wad vhe
chain uf cuombrdicmed, Lfiess mAenidse staiad, resnhis are repustad un o et

weiyht Anxfe. Thia anofyiarf repmlaeey be repanduged i i ealirely.

Page 3 of 7



1130 Eliton Brive, fuile A

Test/America cHenssCo o

FAAX {72%) 593959 |
ANALYTICAL TESTING CORPORATION | oxiam s

Kicinfelder - C/8 fojec; 1 A612012
4813 List Drive, Unit 115 Project Number,  T7B1G Heparied:
Colorade Sprinps CO, 80919 Frogect Manages: Joba Hunyadi F2/13/06 12:43

General Chemistry Parameters
TestAmerica - Nashville, TN

Wepeeling
Anlyle Resul Limil Units Difulion Falch Pripatit Aty zaed hiethod Nules

B@H’ (AGI2012-01) Soll - Sampled, E2/04/66 00; G0 Recelved: 2704806 15:34

Sulfute 1250 200 wigky o] G121424 1 LG0E 1271 404 S\VB46 9050
118 Combined (AG12012-42) Soil  Sumpled: 12/04/06 60:00 Received: 12404406 15:31

Sullate 1620 200 mpfky 0 G124 124u9/06 1271146 SWHID M50

TestAmerica - Colorade Springs The rexutts i this repirt opply n the smaples mndy=ed i vecundnee with the

chainn uf eostmiy slacinen. Undess uienwive sionnd, reondty ore reportal v et
swelght aana. Ty andytivnt repare ad fe reprociead it dee entire

Page 4 ol'7




1110 Elbien Diive, Suilz &

* Colorade Springs, 0 80957
est/America
: . FAN (119} 591.990)
ANALTRCAL TESHHG CORPORATION A oS peing Co
Rivinfelder - C/f8 Project; B/ AGIZOT2
4813 List Drive, Unit H13 Mroject Number: 77810 Repried:
Cotorndo Springs O, 80919 Psoject Manager: Jobn Hunyodi 12413106 12,43
Wet Chem Preparation - Quality Control
TestAmerica - Colorado Springs
Reporting Spife Saurce RREC P
Analyn Rasull Liml Units Level flasuit YREC L.imits RrD Limit Nattes
Dol ALGMES - Wet Chetn prepuration / EPA 90458
Buplicale (ALGH-'IIIS-DUI' )] Sanree: AGI2011-41 repared & Anofyzed: {2/04/06
pH .30 48 i Ui 43 # 2¢
Bntch ALGDHGG - Wet Chem prepuration / EPA 9045C
Duplieate (ALAIEG-DE 1) Source: AGI2012-02 Prepared & Anatyzed: 1/04/08
Resiztivity Kit 00 ullns 90 2 20
TestAmericn - Colorado Springs The resnidts b this repnrt opple tn e sunpler enshzedd i ucenrdumnes \with e

clnitatf enstmfy hacmngtest, {fas oftenitoe stated, rexafty ure reporiod s wet
wedpdn fasts, Thiswmdytical seport st A reprmducen (i its etinely

{fage 3of 7



Test/America

LEED Riion hive, Suite A
Columdo Springs, CO w0947
{719] 59205403

FAX {TI%] 593,951
AMHALYTICAL TESTIME CORPORATION W LA mIEHCT IR, EBIn
B leinfetder - C/5 Projec; /0 ABI2Q12
4813 List Drive, Unit 113 frojea Ninpber: 77810 Repried:
Colerada Springs CO, 80519 Frojecl Masager, John Husyadi F2/13/06 1243

Genersl Chemistry Parameters - Quality Control
TestAmerica - Nashville, TN

Reporiing Spike Somee LREC RPD
Anaiyie Hesuh Limnd Linitx Level Renufi i Lhmits g4 Limi¢ Naies
Batch 6121424 - METIHOD PREV 7 SWE46 M54
Blwsl (n121424-BL1K4) Propareds 12/09/G6 Anolyzed: 12/10/06
Sulfue ND 89 inphy
Ladurenlory Conlrol Sninple {6121424- BS1) Prepored: 12/09/06 Analyzed: 12/10/06
Sulfisne 151 164 kg 150 it -0
Duglicale (121424, DUPY} Sunree; NPLHI-IE Prepared: 13709706 Annlyzed: £3/10/06
Snlfue 79 Hri yphg kol | 2 ] R2
Natrlx Spihe {G121424-M31) Souree: NPLOTES-8T Prepored: 13/0%/06 Annlyzed: 12/10/06
Sulfaie .03 18.8 mky 154 [[2] 83 .20
Mutrix Spike Dug (G12942:4858D1) Spurce: NPLOTIE- (1} Preposed: 12/09/06 Analyzed: | 10/06
Sutfie 248 3.8 mgtky 150 164 56 81130 15 pil} A2

TestAmerica - Colorado Springs

Thee rexfis i s repurt upnly to the somples snalyzad to neenrdunce with the

chain af eostody (inemmend, Ynduss ofieneive sated, resndisnre repietecd on g e

weigd hurts, This anafitical repasinnen be reprnduced o ay enirerp,

Pape Gof ¥



1il4i Elkien Dove, Sule A

Test/\merica o e

FAX {119) 593991
ARALYTICAL TESTIMG CORPORATION

W ISR NG, Con
Kiginfeider - C/S Project: T AGII2
4813 List Drive, Unit 115 Project Nurtbier: TIRG Reporied:
Colornde Springs CO, 80919 Project Manager:  Jobm Hunyadi 271346 1241
Nutes nned Definitions
R2 The RPD excecded the seceptonce limit.
M2 The M8 andfor MSD were below i aceeptance fimils due to sampie matrix interference. See ienk Spike {LCS)
BET Aunbyte DETECTED
N Amdyie NOT BETECTED m or mlaove 1he repaning il or MDL, if MOL is specified
MR Kot Reponied
dey Swipde wseils reproned on o dry weigh Insis
RPD Retmtive Percent Bifference
TestAmerica - Cotorade Springs Fine et this repant apple et samples analyzest i sccundmce it te

chnin yf cusandp ducmaend, Unfess athenrise stuted, resofts ane repansed ana wel
sreigla baxin, Thix cealptical reprt amst be reprosiced in v cintrely.
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Appendix F

Assessment Report
Mesa Valley Landfill

Investigation
2018






At 7 boring locations, temporary 1-inch PVC wells were installed in the 4-inch diameter horeholes
at a depth of 15 feet for the purpose of landfill gas monitoring. The methane wells were
constructed with 10 feet of 0,010-inch stotted screen and sufficient riser to reach approximately 2
feet above the ground surface to allow for future sampling. The slotted screen was surrounded
with 10/20 sitica sand to two feet above the screen. Bentonite was placed in the annular seal from
the top of the filter pack to the ground surface.

Three groundwater monitoring wells were constructed using factory cleaned 2-inch diameter, PVC
well casing with 20 feet of 0.010-inch slotted screen and sufficient riser to reach the ground
surface. The slotted screen PVC pipe was surrounded with 10/20 sifica sand. A 2- to 3-foot
bentonite annular seal was placed at the top the filter pack. Grout was placed atop the bentonite
annular seal to the ground surface. The State of Colorado groundwater well permit and
construction Jogs are attached.

Boring logs, including well construction details, are attached.
Subsurface Conditions

A summary of the subsurface conditions encountered at the exploration locations is presented in
the following table.

Boring 1D Boring Depth of Cover Depth to Welt Type Groundwater Depih
Depth ifeet) Bedrock {(fest)!
{feet) (feet)
B-16 41.5 20 41 Methane 27
B-17 45.5 20 45 none 35
B8 46.5 15 45 Methane 28
B-19 46.5 20 45 none 20
B-20 26.5 15 36 Methane 19
B-21 18.5 o 10 none NGWE
B-22 11 * 3 none NGWE
B-23 21.5 5 14 Methane NGWE
B-24 11.5 - 5 none NGWE
| B-25 215 10 17 none NGWE
B-26 11.5 o 5 Methane NGWE
B-27 21.5 o 5 none NGWE
~_B-28 11.5 e 3§ none NGWE ]
" B-29 115 - 5 Methane NGWE
B-30 21 ** 5 none NGWE
B-31 365 * 10 Methane NGWE
B-32 31 _ 5 30 none NGWE
GW-1 | 465 35 45 Groundwater 31 (18.86)
GW-2 515 5 45 Groundwater 23 {18.52)
GW-3 38.5 5 35 Groundwater 29 (19.87)

Notes: ** No debris encountered to maximum depth of boring
1. At completion of drilling, (7/25/18)

NGWE = no groundwater encountered

20191069.001A /CSP18L83172 Page 2 of 4 August 23, 2018
© 2018 Kleinfelder

KLEINFELDER 4815 List Drive, Unit 115, Colorado Springs, CO 80918 p{719.632.3583 | 719.632.2648



Groundwater and Methane Sampling and Testing

On July 25, 2018, Kleinfelder coliected measurement of methane (CHa), hydrogen sulfide (H.S)
and oxygen (O2) using a 4-gas monitor at the seven methane wells instailed on the site. Methane
and depressed oxygen levels were detected in wells B20 and B23; therefore, air samples were
collected from the wells and submitted to an accredited laboratory for methane analysis. Analytical
results show methane concentrations of 82.4% by volume in the sample collected from 820 and
0.399% by volume in the sample collected from B23.

Depth to groundwater was measured and groundwater samples collected approximately one
week following drilfing. Three casing volumes were removed from each well and general water-
guality parameters (e.g., temperature, pH, and electrical conductivity) were collected and
documented. A groundwater sample was cotlected from each well and sent to ACZ Laboratories,
Inc. in Steamboat Springs, Colorado under standard chain of custody procedures. The
groundwater samples were analyzed for the following constituents:

Antimony

Arsenic

Barium

Beryllium

Cadmium
Caicium-dissolved
Chromium

Cobalt

Copper

Iron

l.ead
Magnesium-dissolved
Manganese-dissolved
Nickel
Potassium-dissolved
Selenium

Silver
Sodium-dissoived
Thallium

Vanadium

Zinc

The results of the groundwater laboratory testing are attached.

LIMITATIONS

{imited assessments such as this are non-comprehensive by nature and will not identify all
environmental problems or eliminate all risk, associated with environmental issues. The scope of
services on this project was presented in our proposal and subsequently approved by our client.
Piease be aware our scope of sefvices was limited to those items specifically identified in the
proposal. Environmentat issues not specifically addressed in the proposal or this report are
beyond the scope of our services and not included in this evaluation.

Although risk can never be eliminated, more detailed and extensive investigations yield more
information, which may help you understand and better manage your risks. Since such detaited

20191065.001A /CSP18L83172 Page 3 of 4 August 23, 2018
© 2018 Kleinfelder

KLEINFELDER 4816 List Drive, Unit 115, Colorado Springs, CO 80918 p|719.832.3593 | 7189.632.2648
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J Date Begin - End:  7/11/2018 Drilting Company: Wine Laboratonias, Inc. BORING LOG B-i6
"1 Logged By; J. Brown Drifl Crew: N. McVay
Hor.-Vert, Datum: Mot Available Drilling Equlpment: CME-750 Hammer Type - Drop: 140 Ib. Auto - 30 in,
.+ | Plunge: -80 degrees Drilling Method: Solig Stem Auger
.. | Weather: Clear, 82°F Exploration Diameter: 4 in. O.D.
: FIELD EXPLORATION LABORATORY RESULTS METHAME MONITORING
- WELL CONSTRUCTION®
& g &£ *)
= - Northing: 3766896740 K g ¢ 2 ¥ g 5E
g .18 Easling’ 168058 3470 gl of g &1 igl |25
s Bz Surveyed Ground Surfaue Elevation (f.): 6,166.73 S 2 2l  $181E|TE
o 5 £ 8 Sudace Condition: Thick grasses, weeds, and shrubs X i sl ®l = R % 9
g‘g £15 é Sy 2% g:E: 5 & 5 318 B el @—— 1" SCH 40 Soiid
g o £ « kS 3 :
Ay OO Lithologic Description 3 EE iz\83|881 5|8 iR PVC Riser
i FiLL i
7 Sitty SAND: fine sand, non-plastic, brown, mioist,
6165 - ) ] e
_ loose, no sigrificant topsoil, no debris
A i (%% i
1 Clayey SAND: fine sand, medium plasticity, brawn, K b
5 moist, stitf, no depris FTea e - b E— Sitica Sand -
A | o . i
—a1e0 B AT E
- — 1" SCH 40 E
B i FILL Stotted 0.01¢ E
R Lean CLAY. medium plasticity, dark brown, slight PG Soraen
107 odor, noist, stiff, no debris BG4 Y 7
" E 1 ]
6155 N & ] _
] 157 BT i
4 2 3
6150 o3 :
1 20__ - frace glass B{:’:‘é " |
—6145 } 8
i 1 - black
I 25 i =7 12" ]
i R 1
_51@ | 4 J
i 30__ . with debris (charred woot} (o 10-20% by valums, BC=% 18 o
S b 8135 ) odor F:] _JI
35~ BC=3 i ]
- - 5
i P2 S
L BC=E 15 ]
L = CLAYSTONE: grey, modsrately weathersd, weak i ;gfs" pR—
F J GROUNDVWATER LEVEL INFORMATION:
‘L The boring was terminated at approximately 41.5 f, ¥ Groundwater was observed at approximately 27 f. balow ground
. 1 tielow ground surface. *Monitoring Well instalied to 2 surface during drilling.
: 45 depth aof 15" HERAL NOTES: :
E The exploration location and elevation were surveyed by
. 8120 ] Ridgatine Survey.
: PROJECT MG 20191088 BORING LOG B-16 BORING
/-\ DRAWN BY: MAP
F R CHECKED &Y L -
K L E l N E L D E Mesa Valley Landfil Investigation 2018 B-16
Bright Feople. Right Solutions. | pare Mesa Valley Landfill {(Waterman project)
\\\___y Cotorado Springs, CO
s REVISED: PAGE: 101




Date Begin ~End:  7/11/2018 DeitHing Company: Vine Laboratories, Inc. BORING LOG B-1Y

1 Logged By. J. Brown Drilf Crew: M. MeVay
Hor.-Vert. Datum: Not Available Dritflng Equipment: CME-750 Hammer Type - Drop: 140 ib. Auto - 30 in.
wop Plunge: -90degrees = Drittlng Method: Solid Stem Auger
Weather: Parfly Cloudy Exploration Diamster: 4 in. 0.0,
FIELD EXPLORATION LABORATCRY RESULTS
f —— —
-y b o @

= Northing: 3767 120340 . g Sl xg 2

g 18 Easting: 1881046560 g &S 8 5118, 88 g

. E - Surveyed Ground Surface Elevation {ft.): 6,166.45 = %t 2 R - B S < el % v

§ 5 £18 Surface Condition Thick grasses, weeds, and shrubs & £ &q 3 21 = | o] 3 %‘g &

& R -t [+t 2| woq = a2 s =

¢ &8 €l 5% I8LiQEIfEI R 418 3 3d 35

58 3B . . e @ 44 e {nzifar = a m| §ie= & &

o oo |d Lithologic Description @] &5 eZ|{S@ISCI 6 a6 |aldas £

T i ERLL i

— 5165 | Silty SAND: fine sand, low plasticity, reddish brown. ]

- RO odor, moist, loose, no significant organics §

) {topsail’, no debris i

' 5__ - with ciay, trace fine gravet BGC=6 I ]

5160 ! g ; ]

: 197 FLL BC4 T ]

6155 SAND with Clay: coarse sand, trace fine grawvel, 6 |
medium plasticity, brown, no odor, motst, medium = 4

L T dense, no debris i

s 57 . foose below 16 foet BC=3 5 §

L6150 | h g T

3 2 FiLL 8= 18" ]

-6 145 ) Lean CLAY: medium plasticity, black, no odor, h 7 f b

- i moist, stiff, trace debris {glass and charred wood)

- 25—_ - with debris (woad, plasiic) 15-25% by volume, no E i3C=’:*1 1T i

5140 ador 1 JI ]

s %7 . very stff ao=S e 7

6135 | 1 ]

BEES g n
i3 .
1 i}
al=18 18" a
23 "
1 32 f §

- P ]

8120 E The boring was terminated at approximately 45.5 ft. o CROUNDWATER FEVEL INFORMATION:

1 - balow ground surface. The boring was backfilled z fjﬁ:zgv;?ﬁ :;rsitﬁr?gsewed at approximately 35 ft. below ground
s ] with grout on Juby 11, 2018, ¥ Groundwater was observed at approximately 35 fi, below ground
=1 50— surface at the end of drilling.

g Wy SEMERSL MOTES:

The exgloraiion kocation and alevation were surveyed by

Ridgeline Survey.

. PROJECTNO.: 20191069
/-\ DRAVWN BY: hEAR
KLEINFELDEFR |cecensr
. Bright People. Right Solutions. | pa1e.
v
REVISED:

BORING LOG B-17

Mesa Valley Landfill investigation 2018
Mesa Valley Landfilt (Waterman project)
Colorado Springs, CO

BORING

B-17

PAGE. tof 1




Date Begin - End: _ 7/12/2018 Dritting Company:

Ving Laboratories, Inc.

BORING LOG B-18

Logged By: B. Lykins Drill Crew: 3. Wright
Hor.-Vert. Datum:  Not Avaitable Drilling Equlpment: CME-75(0 Hammer Type - Drop: 140 ib. Auto - 30 in.
Flunge: -90 degrees Drifling Method: Solid Stern Auger
Weather: Clear, 75° F Exploration Diameter; 4 in. O.D.
FIELD FXPLORATION LABCRATORY RESULTS WMETHANE MONITORING
. - WELL CONSTRUCTION®
& 5y
= Northing: 376739.1400 . E g [ =
g . 8 Easting: 182142.3570 2i &= g 1&g igl g8
T § i3 Sunveyed Ground Surface Elevation (L) 6,167.09 S 2y g SERESR IR
< 5 = 2 Surface Condition: Thick glasses. weeds. and shrubs g ts E a — gl = = gj v} %‘ g
=1 = 2 c - = By
€8 g ~§ g ‘2‘8' éf[: gé g:g Stalal® G| @ v SCH40 Soid
£ = B . L 4] 2] 3 "
Am 516 Lithalogic Description Al &5 S2i851281 81818 Ziaz BVC Riser
i i FiLL ] [ |
] Silty SAND: non-plastic, brown, moist, loose, ] Grout i
~8186 ) significant organics (topsail} to 47, na debris RS |
- 5 FILL 5ETT " {=J-- Sitica Sand -
- q Lean CLAY: with medium-grained sand, medium 5 X b
| 5180 . plasticity, reddish brown, moist, medium stiff, no Vo4 ] = E
- g debris M 1 SCH 40 E
L J =] Sietedooio ]
10 VG Screen B
BC=4
J 5 i
ST W | |
- 15__ - with bace coarse glavet (<5% by volume) below 15 l BC=@5 ]
" feet
6150 s .
20— BC=2 j
_ i 3 i
6145 o6 E
L 25— . o . - -
k . with debris {wire bits, glass shards, wout chips, k BC—% |
] 1, brick fragments} <20% by volume, ador
bow ] naps g } o by 5 f i
201 BC= 7
B 4 3 ]
L6135 w i
5C=2 B
% J
6 i
ESC B
10 b
2 1
BC=4 B
SHALE: dark grey, mode:ately weathered, weak 3y -

[y 50 depth of 15"

‘The boring was terminated at approximately 46.5 ft.
below ground surface. *Monitoring well installed to a

GROU ATER LEVEE N MATION:
¥ Grolndwater was abserved at approximately 28 ft. befow ground

surface duiing drilling.

GEMERAL NOTES:

The exptoration location and eevation
Ridgsline Swvey.

were suivayed by

KLEINFELDER

Bright People. Right Solutions.
v

PROJECT NO.. 20191089
DRAWN BY. MR
CHECKED 8Y:

DATE:

REVISED:

BORING LOG B-18

BORING

Mesa Valley Landfill investigation 2018
Mesa Valley Landfill {(Waterman project)
Colorado Springs, CO

B-18

PAGE: tofd




Date Begin -End:  7/11/2018 Drifting Company: Vine Laboratories, Inc. BORING LOG B-19
i lL.ogged By: B. Lyking Dritt Crew: 8. Wright .
Hor.-Vert. Datum:  Not Avallable Dritting Equipment: CME-850 Hammer Type - Drop: 140 Ib. Auto- 30 in,
Plange: _-80 degrees Drifting Method: _Solid Stem Auger
Weather: Ciear, 80° F Exploration Diameter. 4 in. 0.0
FIELD EXPLORATION LARORATORY RESULTS
= Northing; 375766.6990 5 5 e g x 8 2
= o : 1 . & i i
3 -1 % Easting, 188185,1310 - A g 1 Ei2ig] 88 K3
= W Surveyed Ground Surface Elevation {1.): 8, 166,96 = %’g £ #1 x| & $§1EiT € —
g_‘ § &1 48 Surface Conditior: Thick grasses, weeds, and shvubs o ] Ea 3 =] = o) o %g g g
o < | & G Bt A=W 5&1 5 & i 2 = d
cs §l3 s 53 15ci8sisE 2 B Ble 8 38
dm ald Lithedogic Description ®] =5 FZINFIZEO 6 la el ZIER i
e i Sy SAND: fine-grained sand, low plasticity, brown, i
i maist, foose, roots to 4", no debris §
- FlLL -
= HO=4
- Lean CLAY: with coarse sand, medium plasticity, & Billng grinding at 5 foet
6160 redgish brown, moist, medium stiff, no debris N4 b
3 BC=3 B
3 5 ;
5155 5 f E
BC=t | B
2 i
R 1 i
P i .
o FILL BC=12
| Fat CLAY high plasticity, black to datk grey, wet, 5 3
N 6145 very soft, debiis (glass, wood) to 15% by volurne L*-—Jr 3
1 - with debris (wood chips to 2 in length, plastic) BC=53 T ]
5140 4 f k
i &¢=2 T
" a E
6135 3. :
j - with dabris {glass shards) to 5% by volume, odot BC:% i
L3 ] i
B=3 3
o E
7 1
| SHALE: dark giey, moderately weathered, weak BC’%% i B
G120 4 \L S0
= o The boring was terminated at approximately 46.4 ft. GROUNDWATER LEVEL INFORMATION:
. : helow ground surface. The beting was backfilled S Grﬁ:ﬁdwaw was observed at approximately 20 ft. bslow ground
1 . with grout on July 11, 2018, TG g diting.
3 1 The exploration location and elevation were surveyed by
| 5115 4 Ridgeline Survey.
: PROJECT NO.. 20191088 BORING LOG B-19 BORING
/\. DRAWN BY: MAP
F R CHECKED BY: _— -
K L E , N E L D E Mesa Valley Landfill Investigation 2018 B 1 9
Bright People. Right Solutions. } pare Mesa Valley Landfill {Waterman project)
V’ Colorado Springs, CO
REVISED: FAGE: 3o




| Date Begin-End: _7/11/2018 Drilling Company:  Vine Laborstories, inc. BORING LOG B-20
" | Logged By: 8. Lykins Drill Crew: B.wiight
Hor.-Vert. Datirn.  Not Available Brilling Equipment: CME-850 Hammer Type - Drop: 140 1b. Aufo- 30 in,
Piunge: 80 dagrees Drilling Method: Solid Stem Auger
Weather: Clear, 88° F Exploration Dlameter: 4 in. 0.8,
FIELD EXPLORATHON LABORATORY RESULTS METHANE MOMTORING
— — WELL CONSTRUCTION"
F= Northing: 376744.5500 § F e £ ]
2 |8 Faskng; 166250.7800 gl &5 8 - 21218, |88
- w | = Surveyed Ground Surface Elevabon () 6,156.75 = bt & g1 g iEi1% 2= o
il .% g o Surface Condition: Thick grasses. weeds, and shrubs @ ‘Eﬁ g‘ o _ oo ™ [« 3 S £5
% £ | & al & 2z a8i581 5 | £ 51 g {25 M — 1"50H40 5000
ce B |8 —— - El 33 (8¢ |@Elg5iz 3|8 838 PVG Riser
an o |G Lithologic Description w] =5 EEIDFEIEOI A8 fa oD e
- FiLL R
T Sitty SAND: fine-grained sand, fow plasticity, brown, Y W — oot 7
6165 . moist, joose, roots to 4%, no debris :f‘ 2 .
G Fiti - = Sitica Sand -
] CLAY: with fine-grained sand, brawn. moist, BC"‘; NR .
G150 medium stiff, no debris 5 = i
i 1" 5CH40 ]
] Slotted 0.010 i
i b PV Screen
0 BL=1 5 7
- 2 -
<6145 | 2 ]
1 157 - with debris fwood chips to 3", brick fragments), dark BC=2 ra B
T grey, odor g 3
6140 i i
- Y
1 o - wet 8C=i T ]
6135 | 4 .
] 25 B0 15 ]
3 E 4
-6t30 5 i
= with debris (brick fragrments) BG=§I 7
5 A RE ¥
e |
T 3 ac=18 i
B — 6 : E
3 - beg120 ] SHALE: dark grey, moderalely weathered, weak L s i
3 ] _ _ . GROUNDWATER LEVEL INFORMATION:
The bonng was terminated at approximately 36.5 fl, ¥ Groundwaler was observed at approximately 19 f. below ground
f 1 Relow ground sudace. “Monitoring Well installed to 3 surface during drilling.
- a0 depth of 15, GENERALNOTES:
The exploration location and efevation were sunveyed by
h Ridgelire Survey.
. : BORING
/_\ PROJECT O 20191069 BORING LOG B-20
DRAWN BY: MAP
CHECKED 8Y: o -
K L E / N F E L D E R Mesa Valley Landfill investigation 2018 B 20
Bright People. Right Solutions. | jaxe Mesa Valley Landfilf (Waterman project}
..... \\“_“‘7 Colorado Springs, CO
REVISED PAGE: 1081




Date Begln - End: _7/11/2018 Drilllng Company: _Vine Laboratories, Inc. BORING 1.0G B-21
Logged By: K. White Drilt Crow: N. McVay
Hor.-Vert. Datum:  Not Available Drilling Equipment: CME-750 Hammer Type - Drap: 140 lp. Auto - 30 in,
Plunge: -90 degrees Drliling Method: Solid Stem Auger
Weather: Clear, 81°F Exploration Diameter: 4 in. 0.D.
FIELD EXPLORATION LABORATORY RESULTS
= 3 T =
i Narthig: 3768621810 . g Tliat® x & g
L Easting: 198430.6100 gl 5 g 1&g §§ &
N Surveyed Ground Surface Elevaton (RL): 5,188 94 ey : Fglgl ¥ EIE =
] g 244 Surface Condition; Thick grasses, weeds, and shrubs o €2 E‘ a 35 =] = ol o3 %‘é £ g
e = = o EX-a Rl = = = = 2 | L4
s 518 Eo%E |SEigcisE| B2 R 55
aum o ld Lithologic Description Fi 2E 1FZiIZFIEC| & jala S|aZ T
TE1] Sitty SAND {SM). fine-grained sand, non-plastic, Easy drilting
brown, no odor, moist, no debris
— 5185 R
80=5 12
5
5 R
—g§180
CLAYSTONE: grevish: brown, maist, highty BCwg i N
weathered, weak, {Lean Clay, medium plasticity) ;g
L5175
I ~dark grey . 8C=12 16" B
21
3 22
] The boring was terminated at approximately 16.5 #. CROUN TER LEVEL | EMATION:
below ground surface. The boring was backfiled Groundwater was not observed during drilling or after
.+ 1 . completion.
= with grout on Juby 11, 2048, GENERAL NOTES:;
The exploration location and elevation were surveyed by
" R-BYT0 i Ridgeting Survey.
a0
G965 E

/\ DRAWN BY:

KLEINFELDER |cecesy

. Bright People. Right Solutions. | pae
v
REVISED:

PROJECTND.. 20791069

MAP

BORING LOG B-21

Mesa Valley Landfill investigation 2018
Mesa Valley Landfill (Waterman project)
Colorado Springs, CO
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Date Bagin - End:  7/11/2018 Drilling Company: vine Laboratories, Inc. BORING LOG 8-22
" { Logged By: K. White Drili Crew: N. McVay
% | Hor-Vert Datum: _Not Available Drifling Equipment: CME-750 Hammer Type - Drop: 140 ib. Auto - 38 in.
1 Plunge: -80 degrees Drilling Method: Sotid Stem Auger
o | Weather: _Clear, B3°F Exploration Dlameter: 4 in. 0.D.
i FIELD EXPLORATHIN LABORATORY RESULTS
Northirigy: 3768466740 ? o ey T 2
= Fasling: 1868572.9580 0 v g g.; by > = =
g 18 Surveysd Ground Surface Elevation (ft.): 6,197,410 ¢ Ug 3 = T2 = 'g = R
< E = Location Oftsst: -3¢ easi due o sieep siope = 2z 2 2E I F{REITE =
[y o] " - ] -4 - = =T ® uw
a8 =10 and avartgad powertine a ta E* o - 2] = o wi J1Eg £ X
§% £ | & Surface Condition: Sparse grasses, weeds. and shrubs &l &% £Zin RisEl 518151} w¢ |82 &%
= 2 2 g =
58 &8 S Bl 23 (S:IREIEBI -1 8§ 8i8% 35
am a|d Lithologie Description ;1 =S FE|SFHFIzoi o ial 3ia2 q
3 Silty SAND {SM): fine-grained sand, fow plasticity,
Brown, moist, Joose, no significant organics {fopsoit),
no debris, no ador
CLAYSTONE: dark grey 1o reddish brown,
maoderately waathered, weak, moist (Lean Clay,
medlum plasticity}
BC=12 14"
9
22
BC=32 T4
g
The boring was terminated at approximately 11 ft., CROUNDWATER LEVEL IFORMATION
6185 B befow ground susface. The boring was backfilfed Grcupa;rd:iva:er was not obsarved during drilling or afler
N completiorn,
with grout on July 11, 2018, GENERAL NOTES;
3 7 The exploration focation and elevation were surveyed by
Ridgefine Survey.
B 15—
G180 '
L 20-
5175 T
PROJECT NO.. 20191069 BORING LOG B-22 BORING
/\ DIRAWT BY: MAF
F R CHECKED BY: . i -
K L E , N E L D E Mesa Valley Landfili Investigation 2018 B 22
_ Bright People. Right Solutions. | naye. Mesa Valley Landfill (Waterman project)
\\y Colorado Springs, CO
REVISED: i PAGE: 1att




Date Begin - End: 7TH12018 Drifling Company: Vine Laboratories, Inc. BORING £OG B-23
Logged By: B.lyking Driii Crew: N. McVay
Hor.-Vert. Datum: _Not Available Drilling Equipment: CME-850 Hammer Type -Drop: 1401, Auto- 30 in.
Plunge: -90 degrees Drilting Mesthod: Solid Stem Auger
Weather: Clear 80° F Exploration Diameter: £ in. 0.D.
FIELD EXPLORATION LABORATORY RESULTS METHANE MONITORING
e - WELL CONSTRUCTION®
77495.16 g g 2 )
= Morthing: 3774951580 . == &
g 18 Easting: 155204.1460 gl &f 8 S SIEI8 . ‘QEJE —— 1" SCH 40 Soiid
= g Surveyed Ground Surfaca Elevation (fL): §,202.89 - & Pt I B O VR R L g 173CH :
§ & :é_‘—’, o Surface Condition: Thick grasses, shrubs, and weeds @ gg E‘ & E =1 = o o o gé’ PV Riser
= = = a™ Ziw . =4 £ = b
P G Lithologic Descriplion S 25 (#Zi2FHE231 6 4 jdianE
HEYOFILL
3 Silty SAND: fine-grained sand, iow plasticity, brown,
mwaisl, inose, significant organics {topsoil) to 4", no b
detbris
5200 i
5 Lean CLAY' brown, meist, vety soft, iron oxide BOad Iz E‘_ Silica Sand
staining, debris {metal scraps to 34 up ¥ 15% by 2 . ]
3 b volume 3 b
5195 1 8CH 40 |
| ‘1 Shotted 0010
3 PYVC Screen
i 10~ - with calcareaus nodules BG=8 16" N
17
- b 20 .
5150 4 i
] CLAYSTONE: reddish brown. highly weathered, i
very weak, iron oxide staining
BC=10 [FS
17
20 R
BC=10 N
18
22 i
T he biering was terminated at approximately 2.5 ft. GROUNDWATER LEVEL INFORMATION,
s below ground surface. “Menitoring Well installed to a Groundwater was not observad during drilling or after
= 8180 i deoth of 15° completion.
: 4 : GENERAL NOTES:
The sxploratian iocation and elevation were sutveyed by
P ‘ Ridgeline Survey,
PROJECT NO.. 20191069 BORING LOG B-23 BORING
/\ DRAWRN BY: MapP
F R CHECKED BY: o, -
K L E l N E L D E Mesa Valley Landflll Investigation 2018 B 23
Bright People. Right Soilutions. | oaxp. Meosa Valley Landfit (Waterman project)
\_/ Colorado Springs. CO
REVISED: PAGE: 1of 1




Pate Begln - End: _ 7/10/2018 Driiting Company: Ving Labaratories, Inc. BORING LOG B-24
| Logged By: . Brown Drilt Crew: S Wrighl
Hor.-Vert. Daturm: _Not Available Drilling Equipment: _CME-750 Hammer Type - Drop: 140 th. Auto - 30 in.
st Plunge: -90 degrees Drikting Method: _Solid Stern Auger
. | Weather: _Sunny, Clear Exploration Diameter: 4 in. 0.D.
7 FIELD EXPLORATION {ABORATORY RESULTS
Bt _ % s " _;; 5 2
= Noriing: 377450.0180 b ol B =
2 - g Easting: 188537 1250 2 g g | =i gl _ §§ §
oz B o Surveyed Ground Surface Etevation {fty. §,240.18 > ‘%g 2 S TR EITE g
3 5 €18 Surface Condition: Thick grasses, weeds, and shrubs - E2 o 5 el =gl 3 g‘ 3 g $
b = E e Z o aa £ ‘& = = S =W
£5 518 I IR AR AR T t5
AW o | @ Lithologic Description B 85 IRZISHIZ0l 8 iaid| 3B 2
G240 111 Sy SAND {SM): fine-grained sand, low plasticity,
brown, moist, leese, no significant arganies, Ao
1 debris |
CLAYSTONE: reddish brown, highly weathered, B
6235 waak BCA10
20
] 504" i
6230 e -
20
16 ]
- : The bering was terminated at approximately 11.5 ft. GROUNDWATER LEVEL INFOR L M
below ground surface. The boring was bacifiled Ground;\eatsr was not chserved during driffing or after
1 with grout on July 10, 2018, %"E’%p%? j:{j NOTES:
The exploration iocation and elevation were surveyed by
b Ridgeline Survey.
6225 107
20
; . PROJECT NO. 20191068 BORING LOG B-24 BORING
/-\ DRAWN BY: MR
F F? CHECKED BY! . . w
K L E l N E L D E Mesa Valley Landfilf Investigation 2018 B 24
Bright People. Right Sclutions. | pate. Mesa Valley Landfilt (Waterman project)
\\*j Colorade Springs, CO
REVISED: -
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: | Date Begin-End:  7/11/2048 Drilling Company: Vine Laboratories, Inc. BORING LOG B-26
Logged By: B.iykins Drifl Crew: 5. Wright
Hor.-Vert. Datum. _ Not Available Drilling Equipment: _CME-850 Hammer Type - Drop:  1401b. Auto-30in.
Plunge: -90 degrees Drilling Method: Solig Stem Auger
Weather. Clear, 80" F Exploration Diameter: 4 in, 0.0,
FIELD EXPLORATION LABORATORY RESULTS
A ;.,9':‘ —~— —
o o Nodthing: 377421,6940 ng 5 g Fia é 2 &
g2 18 Easting: 1883088550 gl Ca g i I - R -5 &
— E - Burveyed Ground Surface Elevation {ft.); 6,203.77 S =1 & ® g A1 & £iT% B
@ % g1 8 Surface Copdition: Thick grasses, weeds, and shrubs @ T;‘Eﬂ; E‘ = E =1 = g @ = %"g g =
= = g% Ziw 5w O I = =
AL O |6 Litnologic Descriptian Sl 2E izinelESi & la e 3EZ 2o
3 FiLL
L Silty SAND (SM): fine-grained sand, fow plasticity,
brown, maist, significant organics (topsoil) with roots 3
1 o 4" no dehbris
— 5200 4
5 FILL 8C=6 T 7]
X {ean CLAY (CL): medium plaslicity, brown, maist, 9
; , L i o . g E
mediumn stiff, iron oxide slaining, no debris
-Ges | / ]
] . wilh medium sand, very sof, debiis [brick, glass Bi=2 1 N
1 fragrments, wood chips to %5 thick) to 10-15% by f
) woivme, edor 4
5180 i i
L BG=1 0 ]
B
L 1 i
CLAYSTONE: brownish red, iighly weathered, very i
weak, iron oxide staining, calcareous noduies |
&C=10 18" N
14
22 4
The boring was terminated at approximately 21.5 ft. GROUNOWATER LEVEL iINFORMATION.
helow ground surface. The boring was backfillad Graundwaler was not chserved during drillirg or after
b with grout on July 11, 2015 co; EﬁmpEé%th-NOTES:
L g0 The exploration localion and stevation were surveyed hy
4 Ridgeting Survey,
PROJECT NO.: 20191069 BORING LOG B-25 BORING
/_\ DRAWN BY: MAP
F R CHECKED BY: " -
K L E , N E L D E Mesa Valley Landfill Investigation 2018 B 25
Bright People. Right Solutions. | naqe. Mesa Valley Landfill (Waterman project)
\.._.._// Colorado Springs, CO
REVISED: PAGE: 1of 1




Date Begin - End:  7/11/2018 Drittlng Company: Vine Laboratories, Inc. BORING L.DG B-26
Logged By B. Lykins Driil Crew: N. McVay
Hor.-Vert. Datusm:  Not Avallabie Drilling Equipment: CME-850 Harmmer Type - Drop: 140 1. Auto- 30in,
Plunge: -90 degrees Drllling Method: Solid Stem Auger
Weather: Clear, 85° F Exploration Diameter: 4 in. 0.D.
FIELD EXPLORATION LABORATORY RESULYS METHANE MONITORING
— - WELL GONSTRUCTION"
Norhing: 377348.9550 § g £ %2
o ing: . : 2 [5} ey g =
3 g Easiing: 188328.7920 gl &5 8 - %E . ,
== ¥z Surveyed Ground Surface Elevation {ft} 6,202 &1 29 & 2lg 219 E =k 1 85CH 40 Sofid
25 £ 18 Surace Conditlon: Thick grasses, weeds, and shrubs @ K] Ts = =] = ol ol 5 iE8 PVE Riser
&% £ 1&g a] 8% szimBisal 515 £lnid%
cs §1 8 El 35 |32 RElSs| | 81% 2i8e
A @@ Lithologic Description & 85 FE|SFEISolalaialuaies
Slity SAND: fine-grained sand, low plasticily, brown, r;"g.
3 moist, loose, roots to 4", ho debris =5
& Grout
- 4 R
i)
o
o0 | &
CLAYSTONE. dark grey o reddish brown, BC=16 T - Silica Sand a
moderately weathered, very weak gg E
-~ 1 sCH 40
CFer0] Sletted G010
. PV Sereen 7
- with calcarecus nodutes below 10 fest BC=15 18" 7
26
32 E
The baring was terminated at approximately 11.5 1 GROUNDWATER LEVEL INFORIMATION
below ground surface. *Moniforing Well installed fo a Groundwater was not abserved diring drilling or aftsr
| 4 1 COny
6190 depth of 15 pletion,
: GENERAL NOTES:

3 The expioration jpcation and slevation were surveyed by
Ridgeline Survey.

BORING

A‘ PROJECT NG 20191069 BOR‘NG LOG B-26
DRAWN BY: MAP

KLEINFELDER |orxeos. Mesa Valley Landfil Investigation 2018 B-26

DATE: Mesa Valley Landfil (Waterman project)

Bright Peaple. Right Solutions.
\\\_j Colorado Springs, CO
REVISED: .
PAGE: tof ¥




i | Date Begin-End: _7/10/2018 o Drifling Company: Vine Laboratories, Inc. BORING LOG B-27
“ | Logged By: J. Brown Bril Crew: S. Wiignt
Hor.-Vert. Datum:  Not Available Dritling Equipment:  CME-850 ,_ Hammer Type - Drop: 148 Jb. Aulo - 30 in,
Plunge: -90 degiees Drifling Method: Solid Stem Augel
Weather: Sunny, Clear Exploration Diameter: 4 in. 0.0,
FIELD EXPLORATION LABORATORY RESULTS
z 2 T 3
5 Northing: 377304,3850 y g S|z = o] 2
§ — ”8; Easting, 198518.6880 g c'-ré § I I N = » % 8 E
=%z Surveyed Grownd Surface Elevation (L.} 6,217.88 = e 2 g | F IR ETL -
88 21 % Surtace Condition- Thick grasses, waeds, and shrubs ol i %o gl gl g2 g 4 %8 34
3% & 1 £ b= 2= fztw s df 5 B ] 2 2%
s 58 I SRR A Al § i
dm o |6 Lithologic Desaliption 3 & (Ezin@izol s jadiald|ng e
Sily SAND: fine-grained sand, low plasticity, brown,
B maoist, very lonse, no debris, no odot
—5215 N
F—— CLAYSTONE: dark grey to reddish brown, highly
weatheled, waak BC=14% MR
38
48
BO=45 NR
. e 56/2
The poring was terminated at approximately 10.7 #, CROUNDWATER § EVEL iNFORMﬁ.TlOf\iI
below ground surface, The boring was hackfilled Gfo”f:‘i:,'"mef was not observed during drilling of after
i completion.
with grout on July 10, 2018, GENERAL NGIES:
- G305 4 The exploration focation and slevation were surveyed by
Ridgeline Survey.
B 13
201
4 b-6198 J
. : BORIN
/_\ PROJECT NO.. 20191069 BORING LOG B-27 NG
DRAWN BY: WAL
F R CHECKED BY: - -
K L E I N E L D E Mesa Valley Landfill Investigation 2018 B 27
Bright People. Right Solutions. | e Mesa Valley Landfill (Waterman project)
\..// Colorado Springs, CO
WVESED: .
REVISED PAGE: 1af1




Date Segin - End: _ 7/11/2018 Drilfing Company: Vine Laporatories, inc. BORING LOG 8-28

Logged By: B. Lykins Dritt Crew: 5. Wiright
Mor..Vert. Datum:  Not Available Drilting Equipment: CME-750 Hammer Type - Drop: 140 Ib. Auto - 30in.
Plunge: -30 degrees Drilling Method: Solid Stem Auger
Weather: Clear 85°F Exploration Diameter. 4 in. 0.0,
FIFLD EXPLORATION LABORATORY RESULTS
T g ) 3
- Nodfing: 377276.9560 » g Sl T x & £
g .18 Easting: 188340.6840 e &S g JeiZigl {38 B
o Bz Surveyed Gound Surface Elevation [it): 8,201.87 = 9t 2 flE LTI EITE -
) § &1 8 Surface Condition: Thick grasses, weeds, and shrubs ® = g‘ @ - =l = @ o = -63‘2 g g
= = - & . = k=1 A= =y s
$: 2% o & |ciafleizidle) g al g8
2 i - . e g g fnd T o @
Au oo Lithologic Description & &5 2zi8Fi28  §i1818 3 ige 2
Silly SAND; fine-grained sand, low plasticity, brown,
dry, no debris, no odor )
5200 b g
CLAYSTONE: dark grey to reddish brown, highiy BC=11 14" -
weathered, weak 20
8 _
~with iron oxide staining B8C=11 18" n
17
18 ]. E

The boring was terminated at approximately 11.5 ft. MDA EVEL BEORMATION
nelow ground surface. The boring was backfitied Groundwater was not observed during drifling or after
- R ; . 4 completion,

with grout on July 11, 2018, GENE TES:
The exgloration location and etevation were surveyed oy
Ridgeline Survey.

BORING

A— PROJECT NO.. 20191069 SORING LOG 828
DRAWN BY: MAP

KL E/NFEL DEF? CHECKED BY: Mesa Valley Landfill Investigation 2018 8'28

Mesa Vafley Landfill (Waterman project)

Bright People. Right Solutions. | pare
\\*"j Colorado Springs, CO

REVISED: . PAGE: ot




Date Begin - End:  7/11/2018 Drilllng Company: Vine Laboratories, Inc. BORING LOG B-29
Logged By: B. Lykins Prill Crew: S. Wright
Hor.-Vert. Datum:  Not Available Drilling Equipment: CME-850 Hammer Type - Drop: 140 Ib. Auto - 30 in,
Plunge: -80 degrees Drilting Method: Solid Stem Auger
Weather: Clear, 85" F Exploration Dlameter: 4 in. 0.0
FIELD EXPLORATION LABORATORY RESULTS METHANE MONITORING
.y - WELL CONSTRUCTION®
Merthing: 377204 6970 g g g 5 )
oy orthing: ) " e ;; o 2
£ .18 Easting. 188372.6080 2 55 8 1 =1E18| 188 . -
we 1% Surveyed Ground Surace Elevation it} ,202.10 - & gleg i3] &] EiTE @)~ 1" 5CH 40 Solid
“;’.,.5 = _5 Surfave Condition: Thick grasses, weeds, and shrubs o =2 E o E €| = g|=2]3 g‘g PYC Riser
AL 4O | Lithalogic Description A &5 (fz|zaisdisidiaeldias
3 SiHy SAND: fine-grained sand, low plasticity, brown,
dry, loose, no debris, no oot
Groat
6200 ] 1
CLAYSTONE: dark grey, highly weathered, very BC=4 12" =i Sifica Sand B
weak 8 o
- 10 =g ]
1 soH 40
LT Stotted 4010
5195 EF.] PVC Sereen 1
i H -
C E
. E 4
S
] - with iron oxide staining, calcareous nodules BC='1L_ E 1
1 B . 3 i
] 18 % ;
BI85 The boting was terminated at approximately 11.5 #, GROUNDMWATER LEVEL PF ORMATION:
below ground surface. “Monitoring Well installed to a Groundwater was not observed duting drilling or after
- 1 depth of 18", cornpletion. .
el AL NOTES:
The exploration iocation and elevation were surveyed by
N 3 Ridgeline Survey.
B 15—
5185
- 20
...6 Ia{) T
- PROJECT NO.: 20151068 SORING LOG B-29 BORING
/-\ DRAWN BY: MAP
F CHECKED 8Y:
K L E / N E L D E R Mesa Valley Landfill investigation 2018 8'29
Bright People. Right Solutions. | pape Mosa Valley Landfill (Waterman project)
\\\___y Colorado Springs, CO
REVISED:

PAGE. tof1




Date Begin - End:  T/)8/2018 Drilting Company: Ving Laboratories, Inc. BORING LOG B-30
Logged By: B. Lykins . Drill Crew: 5. Wright
Hor.-Vert. Batum: Mot Available Dritting Equipment:  CME-850 Hammer Type - Drop. 140 |b. Auto- 30 in.
Plunge: -9 degrees Drilling Method: Scolid Stermn Auger
Woeather: Clear, 82" F Exploration Dlameter: 4 in, 0.D,
FIELD EXPLORATION LABORATQRY RESULTS
z & 3 @ 2
= Northing: 377607 4630 . b4 T rsl T % %
g .| ¥ Easting. 137805.0570 gl &S 8 12l i8)_ 188 2
oo @ = Surveyerd Ground Surface Elevalion (R} §,220.91 = =T 2 - 181 E = T =
8 5 &8 Swface Condilion: Thick grasses, weeds, and shrubs o £g oy =] =i = o o4 %‘ g s b4
2 2 2 . = £ i€ . =
e £ |5 2l 8¢ sx I IERE AR RN EE
3.2 gl e ; ) . T a8 o wExidgl & 1 © ZiI8= =)
@i o | Lithalogie Pescription & A rE|{S@lzol diatanl 3IEAS g
Silty SAND: fine-grained sand, jow plasticity, brown,
om0 | dry. loose, roots o 3", no debris, no odor |
I GLAYSTONE: dark grey to reddish brown, highty BC=8 y
waalhered, exremely weak, iron oxide staining, 2
—6218 5 4
calcareous nodules
] - moderately weathered, very weak below 10 feel ac=12 B
18
--E210 25 ;
_ i i
BC=15 N
: 26
6205 50/G" 1
SHALE: dark grey, moderately weathered, very Hard dnitling at 16 fac!
i E=—— hard, no debriz
1 Ry = =26
= B ;
{6200 4
TFhe boring was terminated at approximately 20.9 ft. LMDWA, EVEL INFORM M
3 - nelow ground surface. The boring was backfilled chur:d;_*’ater was not cbserved dunng drilling of after
: completion,
with grout on July 08, 2018. GENERAL NOTES:
3 B The sxploration ocation and elevalion weare surveyad by
Ridgeline Sucvey.
; SCTNG. 20191 BORING
/-\ PROIECTNG.: 20161089 BORING LOG B-30
DEAWN B8Y: MAR
F R CHECKER BY: " -
K L E l N E L D E Mesa Valley Landfill Investigation 2018 B 30
Bright People. Right Sofutions, | jaqe Mesa Valley Landfii (Waterman project}
v Colorado Springs, CO
REVISED: - PAGE: 1of 1




Date Begin - End. 7/09/2018 Britling Company: Vine Laboratories, Inc. BORING L.OG B-31
l.ogged By: 8. Lykins Drill Crew: 8. Wright
Hor.Vert. Datum: _WGS 1984 - Not Awailable  Drllling Equipment: _CME-850 — Hammer Type - Drop: 140 ib. Auto- 301in,
Plunge: S0degrees Brilling Method: Solid Stem Auger
Weather: Clear, 84° f Expioration Diameter: 4 in, O.D.
FIELD EXPLORATION LABORATORY RESULTS METHAME MOMTORING
ﬁ - WELL CONSTRUCTIINY
= Northiag: 377444.0160 5 i P - 3 )
8 .18 Easting: 187795 0600 gf &= % ~1 1218 _ |E8
o Bz Surveyed Ground Surface Elevation () 6.215.52 = % 2 Tl 31§ EITE
DG 2 e Surface Condition: Thick grasses, weeds, ant shrubs o ta E o ane 21 = e =N B 5
8% £ 12 zl a8 2zlwBics § 1 £1 5% 22 @—scrasdd
=z g E 1] SREIQEIET h @ =R RN .
50 5|8 X - T & ] sZiaziggl = I PV Rises
i o | & Lithologic Description wi  as =R S TN RSN BT G A W S g
—6215 Silty SAND {SM): fine-grained sand, low piasticity, g
i 7 brown, dry, ioose, roots to 3%, no debris H_ Grout 7
az0 //// Lean GLAY (CL}: medium pasticity, ight grey, BC=5 W . [ Sifca Sand 7
A 73 moist, siff, no debris M
= -_..Nww.._._.___._ua . =
i w/ b §° SCH 40 ;
- Siotted 0,010 )
B B PVC Screen
6205 O ELAYSTONE. medium to high plasticity, gray, BC‘—'12:{!} 8" -
revoist, very stiff . 30 E R— b
- dare RC=20 18 B
8200 are grey 6 i
- = T A J
-6195 - with iron oxide staining BC=11% 18" —3
- ' N ]
—&190 oz 18 A Grow ]
L 26 TE— i i
3185 - with calcareous nodules BC‘—'13% I B
25 3
| 5180 SHALE dark biuish grey, hard, moderately BC=40 | 4 T
B 7 \ weathered B NP0 g
1 GROUNDWATER LEVEL !NFORMATIOIN':
. The boring was terminated at approximatety 35.9 . so?nwl‘ggoaf:a was nat obsenved during drifiing of after
1 J below ground surface. *Monitoring Welf installed to a GEl pEB AL NOTES:
2 40| depth of 157 The expiaration location and elevation were surveyed by
L5175 Ridgefine Surwey.
' An iPad integrated GPS unit was used to focate the exploration
T i with an accuracy of 5 meters.
. PROJECT ND.: 20491088 BORING LOG B-31 BORING
/-\ DRAVWN BY: MAP
CHECKED BY: "
KL EINFELDER Mesa Valiey Landfill Investigation 2018 B 31
Bright People. Right Solutions. | nae. Mesa Vailey Landfll (Waterman project)
\\\_—//_ Colorade Springs, CO
REW :
EVISED PAGE: Toft




Date Begin - End:  7/10/2018 N Drilling Company: Wine Laboratories, Inc. BORING LOG B-32
Logged By: 4. Brown Drlll Crew: N McVay
Hor-Vert, Datum: _NotAvaflable Drilling Equipment: CME-B50 Hammer Type - Urop: 140 Ib. Auto - 30 in.
Plunge: -90 degrees = Drilling Method: Solid Stem Auger
Weather: Sunny, Clear Exploration Dlameter: 4 in, O.D,
FIELD EXPLORATION LABORATORY RESULTS
3 £ Xl 2
= Norting: 377295.2400 Y g T izl ® 58 2
3 .18 Easting: 187797.0820 g &5 % 21 E g1 . B3 8
S 3| Surveyed Ground Surface Elevation (it ): £.212,22 > By & E T =
s 218 Suwface Condition: Thick grasses, weeds, and shrubs b; B Z‘% —| = % i T; .EJ 5 g2¢
T8 s | £ 1 - $5{pw8i-51 E | E1 &} 5182 g%
= uE i [T = 73 I kN =
5 &8 : S| 3 I8zin5iss x84 8 8s 85
hit 0O} Oo Litholagic Description & =5 gZisZmigol d o jacidind Lo
- FiLL
L Sty SAND: fine-giained sand, low plasticity, brown,
J no odos, dry, oose, roats to 3", no debris
L6210
7] - with trace glass EC:%
- ] 10
6208 b
10 - with lean clay BC=E§2
! 18
6200 7
2 15 T
J 18
M 4
—3135 T
1 20 a8c=18
] 25
3 A,
6190
3 #5 - with trace glass BC'—'11§M"“
3 1 2 A
8185 )
i
3 3 = CLAYSTONE: dark grey to reddish brown, BG=37
5 ' moderately weathered, very weak L5 g
515 ] GROUNDWATER LEVEL INFORMATION.
| The boring was terminated at apps oximately 30.6 & Sro U st was not obisarved during difling o atter
below ground surface. The boring was backtiled GEN%ERAL-NOTES:
N b with grout on July 10, 2018, The exgloration location and elevation wese surveyed by
35 Ricdgetine Survey.
8175 )
: PROJECT NO.. 20191068 BORING LOG B-32 BORING
/_\ DRAWN BY: AP
F R CHECKED BY: ] o -
K L E / N E L D E Mesa Valley Landfilt Investigation 2018 8 32
Bright People. Right Solutions. | pare Mesa Valley Landfill (Waterman project)
v Colorado Springs, CO
REVISED: - PAGE: 1of1




Date Begin - End:  7/{2/2018 Drifling Company:

Vine Laboratories, inc.

BORING 1.OG GW-1

i.ogged By: B, Lykins Drill Grew: 5. Wright
Hor.-Vert, Datum: _ Not Available Drllling Equipment:  CME-750 Hammer Type - Drep: 140 b. Aulo-30in,
Plunge: -90 degrees Drilling Method: _Sotid Stem Auger
Woeather: Owvercast, TO°F o Exploration Dlameter: 4 in. 0.5,
FIELD EXFLORATION LABORATORY RESULTS GROUNDWATER
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Date Begin - End:  7/12/2018 Dritting Company: Vina Laboratories, Inc. BORING LOG GW-2
L.ogged By: B. Lykins Drill Crew: 5. Wright
Hor.-Vert. Datum: Mot Available Drilling Equipment: CME-750 Hammer Type - Drop: 140 1b, Auto - 30 in.
Plunge: -90 degrees Drilling Method: Solid Stem Auger
Woeather: Overcast, B8° F Exploration Diameter: 4 in, G.D.
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Date Begln -End:  7/12/2018

Logged By:
Hor.-Vert, Datum: Not Avallable

B, Lykins Driii Crew:

Drilling Company:

S. Wright

BORING LOG GW-3

brifling Equlpment: CME-750

Hamimer Type - Drop: 140 Ih. Auto-30in.

Plunge: -90 degrees Drilling Method: Hollow Stem Auger
Weather: Clear, B0° F Exploration Diameter: 4 in. O.D.
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ALS ENVIRONMENTAL

PETALL SUMMARY REPORT

Client: Kleinfelder Service Request: PI803928
Project iD: Mesa Valley Landfilt/ 20191069
Date Reccived: 7/30/2018 P
Time Received: 09:15 g
=]
p4
[F 5
3
=
2
Date Time Container  pjy il Pz
Client Sample iD Lab Code  Matrix  Collected  Collected 18] {psig)  (psigh i3
Sg-l - ?1303??_3—001 Adr N ?."’25}'2018. E_ X
' 18030280002 . AdrH2SE01B: R

40f8

PISUIHER Ikt Summary 150R131032 RG xls - DETAIL SUMMARY






ALS Environmental
Sample Acceptance Check Form

Client: Kieinfelder Work order: P1803928
Project: Mesa Valley Landfill / 20191069
Sampie(s) received on: 7/30/2018 Date opened; 7/30/2018 by: AARON GONZALEZ

Nore: This form is used for all samples reveived by ALS. The use of this form for custady seals is siticlly meant to indicate presence/absence and not as an indication of

compliance ar nonconformity. Thermal preservation and pH will only be evalualed either al the request of the client and/or as required by the method/SOP.

Yes No NA
{ Were sanmiple containers properly marked with client sample 137 O O
2 Did sample containers arrive in good condition? O O
3 Were chain-of-custody papers used and filled out? O O
4  Did sample container labels and/or tags agree with eustody papers? o O
s Was sample volame received adequale for analysis? O O
6  Aresamples within specified holding limes? O O
7 Was proper temperatire (thermal preservation) of cooler al receipt adhered t0? O O
8 Were custody seals on outside of cooler/Box/Container? O O
Location of seat(s)? SealingLid? O O
Were signature and date included? O O
Were seals intact? O O
S Do containers have appropriate preservation, according 1o method/SOP or Client specified information? O O
1s there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O ]
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
10 Tubes: Are the fubes capped and intact? O O
i1 Badges: Are the badges properly capped and intact? O O
O O

Are dual bed badges separated and individually capped and intacl?

Pi803028.001.08  15.0L Source Can
P1803928-002.01 401 Sowee Can
P1803928-003.01 6.0 1. Source Can

Explain any discrepancies: {include lab sampie 1D aumbers):

RSK - MEEPP, HCL, {phl<2), RSK - C0O2, {pH §-8), Sutlur (pH4)

Gof8
P1803978_Kleinfidder_Mesa Vailey Landfill _ 26191069 xis - Page § of 1 B132018 1240 PM



ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Pape | of |
Client; Kieinfeider
Client Project ID:  Mesa Vailey Landfill / 20191069 ALS Project 1D: P1B03928
Methane
Test Code: EPA Method 3C Modified
Instrument H: HPA890 I1/GCLITCD Dateis) Collected:; 7/25/18
Analyst: Gitbert Gutierrez Date Received: 7/30/18
Sample Type: 6.0 L Summa Canister(s) Date Analyzed: 8/1/18
Test Notes:
Container  Injection
Client Sample 1D ALS Sample 1D Dilution Volume Result MRL Data
Factor ml(s} %, ¥iv %, viv Gualifier
8G-1 P1803928-001 3.36 0.10 $.399 .34
5G-2 P1803928-002 4,16 .10 B2.4 0.42
Mgethod Blank P18080L-MB 1.00 0.10 ND 0.10

ND = Compound was analyzed for, but not detected above the iaboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

Tof8 :
Pi8G30M 30U _ 1508061441 B0 xds - 30 IC_ALL_G.XIS - Page Moo



ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1ol |
Client: Kicinfelder
Client Sample iD: Lab Contrel Sampie ALS Project {D: PLB03928
Client Project 1D:  Mesa Valley Landfill / 20191069 ALS Sample I[: P180801-1.CS
Test Code: ERa Method 3C Modified Date Coflected: NA
instrument 1D HP5890 11/GC1/TCD Date Received: NA
Analyst: Gilbert Guiierrez Date Analyzed: 8/01/18
Sample Type: 6.0 §. Summa Canister Volume(s) Analyzed: NA mlis}
Test Notes:
ALS
CAS# Compound Spike Amount Resuit % Recovery Accepiance Data
ppmV ppmV Limits Qualifier
74-82-8 Methane 40,000 39,600 99 98-110
8ot8

PES(G25 30 _IROBOGI04] SC s - LUS

3C_ALL B.XLS - Page No.
















































ACZ

2773 Downhill Drive Steamboat Springs, CO 80467 (800) 334-5433
Report to:

Name: } ,’l
Company; l 2N R
E-mail: \7‘0 2 {0 (o @ 1\ 2 m éwe\c[xe (

Copy of Report to:

Laboratories, Inc. L.H 5886

CHAIN of CUSTODY

Address:;

Teiephone: "7 2| 5 72.Y 'S“[L}

H NG™ then ACZ wil canbiel ctanl fan furthar instrection, I neither " YES aon "NO™ Ik Indicated, ACE wilt procead wilh the raquostod anatysea, aven i HT iz explisd, end data will be quallfed

Name. E-mail: .
Company: V\\ $0: Le\é R Telephone:

Name: S AV L A% da P Address:

Company:
fE-mail: Telephone:
llf eample{s) received past holding time {HT), or if insufflclent HT remains to complete YES

analysis before expiration, shall ACZ pr d with requested ehort HT anaiyses? NO

PROJECT tNFORMATION

Are samples for SDWA Compllance Monltoring? Yas l I No [ ]
If yes, please include state forms. Resuits will be reported to PQL for Colorado.
ampier's Site Information State Zip code Time Zone

i attast ta the authenticlty end velidily of tite sampie. | i
* iampariag with the sample in anyway, le considersd frand and puniahairie by State L«lw

ing the 1

ANALYSFS RECUESTED (atfach 181 o7 lese grole ruimiee

Quote #: g
o 201941 0 GH £ ,.ﬁhg'n
lReparting state for compliance testing: g ____“g -TE
o \
Check box if samplas include NRC Heensed material? %5 2 '-[j-
it Q
2 | Al
(-2 KUST | 2 | < >
C— U - 2 5 w2 | <
C— v —4 Nag | Wi 2|7 152
, e et [ r——
e ] ] e HM#L
e - /"\ Fs -
[_7[,_‘_.._.4—77*4/
[ VA
3, C;/:_:_',______ T -
S :
g Y Matrix SW (Sudace Watery™ GW (Ground Water) 3WWW (Waste Water) - DW (Drinking Waler) - SL {Sludge) - 50 (Sl - OL (O#) - Olher (Specify)
e u

hain

;D;c;go\w" e maﬁ.\\—u“

ﬁ

!
i

LT -
ﬁ"‘, Please refer to ACZ's terms & condifions located on the reverse side of this COC.
= LA '+ B A
- RVt A AL QUMD A~ ]’ 303
e Lﬁ&o ubs Tae/l¥ 330 8OO [Rariy %

8680808161400

While - Return with sampie.

Yelhow - Retain for your records.

Page 16 of 16



Appendix G

Groundwater Sampling
Results 2011 and 2018






Appendix H

Drawings
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FOUND 1" O.D. P HILLS VILLAGE PLAT
PIPE
< S % SEC 36
OLD LANDFILL 1
LIMITS

GRUB
5,000 CY/ <

PROPERTY LINE ® \
TOPSOIL |
20,850 CY
STEPS:
STEP 1: CLEAR/CHIP TREES IN AREA B
AND STOCKPILE IN AREA A
STEP 2: GRUB THE VEGETATION IN AREA
: B AND STOCKPILE VEGETATION IN AREA C
STEP 3: EXCAVATE ALL TOP SOIL WITHIN
LIMITS OF AREA B.
STEP 4: STOCKPILE SOIL FROM AREA B IN
AREA D.
DESIGNED BY: JPC f N\ ENGINEER'S STAMP PROJECT/FILE NO.
o o Fingineering Solutions & Design, Inc. MVS Development, LLC
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FUTURE CENTENNIAL BOULEVARD

FOUND THE NORTHEAST
CORNER OF THE NORTHWEST

/.‘/ QUARTER PER THE INDIAN
— HILLS VILLAGE PLAT

S %SEC 36

FOUND 17 O.D.
PIPE

®

NOTE: THE EAST LIMIT OF
THE NEW LANDFILL WILL
BE 10 FEET WEST OF THE
WEST RIGHT—OF—-WAY LINE
OF CENTENNIAL
BOULEVARD.

® \/\ /\

STEP o: EXCAVATE AREA E AND PLACE
AND COMPACT CLEAN SOIL IN AREA F.
PLACE ANY SOLID WASTE THAT IS
EXCAVATED IN TEMPORARY STORAGE
AREA G. SOLID WASTE PLACED IN
STORAGE AREA G TO HAVE DAILY
COVER PLACED EACH DAY NEW SOLID
WASTE IS ADDED.

&

TEMPORARY
TRASH
STORAGE

PROPERTY LINE ® F \

CLEAN FILL AREA

STEP 6: INSTALL 5 DEWATERING WELLS
IN EXISTING WASTE AREA. WELL
COORDINATES ARE:

WELL NORTHING EASTING

13 377723.5150 188195.0932
121 577523.5480 188191.4608
134 377127.2464 187984.2290
141 577023.6305 188182.3798
151 576823.6635 188178.7475

- STEP 7: AREA E SHALL BE EXCAVATED
TO MATCH SUBGRADE OF FUTURE
CENTENNIAL BOULEVARD. THE

B PROPOSED ELEVATIONS (24 INCHES
OVER—EXCAVATION OF THE SUBGRADE
CENTERLINE ARE PROVIDED IN THE
FOLLOWING TABLE:

| PONT ELEVATION
6018

6013

6008

6003

5998

DEWATERING WELL, TYPICAL OF
FIVE, SEE COORDINATES IN
TABLE, THIS SHEET

5993
5988
5983
5978
5973
5968
5963
5958
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FOUND THE NORTHEAST
CORNER OF THE NORTHWEST

/.‘/ QUARTER PER THE INDIAN
— HILLS VILLAGE PLAT

S %SEC 36

FOUND 17 O.D.
PIPE

Com.
A\ >4

®
>

LIMIT OF
: 2 iy P o ) LIMITS OF
a _ - TRITNG EXISTING
PROPERTY LINE s \ \ LANDFILL
\/ ¢ \\\
\ \ NOTE: THE EAST LIMIT OF
) THE NEW LANDFILL WILL
\ BE 10 FEET WEST OF THE
) WEST RIGHT—OF—WAY LINE
o \ G OF CENTENNIAL
. ) BOULEVARD. STEP 8: EXCAVATE AREA H UTILIZING
\/ SCRAPERS.
\
/\ EXCAVATION SHOULD BE CONDUCTED AS
: SHOWN IN THE CROSS SECTION BELOW.
\/ AREA HA SHOULD BE EXCAVATED FIRST.
CLEAN FILL AREA \ THERE SHOULD BE NO SOLID WASTE IN THE
/\ AREA LABELED HA. THE SOIL FROM AREA HA
> SHOULD BE PLACED AND COMPACTED IN THE
5 \/ CLEAN FILL AREA. OMCE AREA H HAS BEEN
o \/ EXCAVATED, MOVE SOLID WASTE FROM
TEMPORARY STORAGE AREA G AND FROM
THOSE PORTIONS OF AREA H THAT CONTAIN
- SOLID WASTE INTO AREA H .
| NOTE:
= THE GRADE OF EACH TERRACE
SHOULD BE SET BY THE CUT
SUBGRADE OF ADJACENT
CENTENNIAL BLVD.
- EASTERN LIMIT OF
CONSOLIDATED
LANDFILL ~
1o 0
30’ 10’ 10’ 30’
| 30’ 100 10| 30
30’
VCUP PIT #1 SECTION
SECTION
DESIGNED BY: JPC f N\ ENGINEER'S STAMP PROJECT/FILE NO.
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\ STEP 9: MOVE WASTE FROM AREA I TO TRASH
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/ LANDFILL (AREA H).
CLEAN FILL AREA \
\ STEP 10: EXCAVATE AREA I UTILIZING STEP
; METHOD SHOWN BELOW.
/\/
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\15’ 15,/
30 o 10| 30
300 100 10| 30
30’
SECTION
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STEP 11: MOVE WASTE FROM AREA NORTH OF
i CONSOLIDATED LANDFILL AND PLACE IN AREA
H.
WHEN PLACING WASTE IN NEW LANDFILL AREA
PLACE IN MAXIMUM OF THREE FOOT LIFTS.
—e COMPACT EACH LIFT WITH A MINIMUM OF SIX
PASSES, THREE EAST—WEST AND THREE
NORTH—-SOUTH.
AT THE END OF EACH DAY'S WORK, PLACE
6—INCHES OF SOIL OVER ALL EXPOSED WASTE
WITHIN THE LIMITS OF THE CONSOLIDATED
LANDFILL.
DESIGNED BY: JPC f N\ ENGINEER'S STAMP PROJECT/FILE NO.
o o Fingineering Solutions & Design, Inc. MVS Development, LLC
|  _ G d Vill , Colorad
e Bk e tion seris [ (1 CenEbor Toes omrem® SITE CLEANUP PROCEDURES
o T e o0 ESD) Mesa Valley Springs Property |
I?\IEC;/ DATE REVISIONS EQJEEFS \ 1.800.2’98.1851 ) 5
I I I I I I I




Com.
A\ >4

A ————
—

FOUND 17 O.D.
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S %SEC 36

PROPERTY LINE

CLEAN FILL AREA

OLD LANDFILL
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FOR LANDFILL LIMIT AND
CENTENNIAL BLVD ROW

ASH FILL

NOTE: CONSTRUCT
VCUP LINER WITH
CLEAN CLAY SOIL
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.| SHEET

LIMITS

FOUND THE NORTHEAST
CORNER OF THE NORTHWEST

— QUARTER PER THE INDIAN
HILLS VILLAGE PLAT

4

-,

STEP 12:

REMOVE WASTE FROM DASHED AREA AND
PLACE IN AREAS H AND I. PLACE WASTE IN
MAXIMUM OF THREE FOOT LIFTS. WHEN THE
WASTE REACHES THE SURROUNDING GRADE
ELEVATION, BEGIN FILLING THE LANDFILL AT
A 25% GRADE. SEE DRAWING BELOW.
CONTINUE FILLING INSIDE THE LIMITS OF THE
CONSOLIDATED LANDFILL UNTIL ALL WASTE IS
WITHIN THE LIMITS OF THE CONSOLIDATED
LANDFILL.

TOP OF WASTE 1
CJVOQ
Sl

RELOCATED
/ SOLID WASTE
SURROUNDING GRADE

LANDFILL LINER /

ENGINEER’S STAMP

DESIGNED BY:

-
Engineering Solutions & Design,Inc

Specializing in Solid Waste

SHEET CHK’D BY: ) - ) )
Planning, Design & Construction Services

APPROVED BY:

OCTOBER 2018

porate Woods
9393 West 110th Street, Suite 500
Overland Park, Kansas
1.800.298.1851

MVS Development, LLC
Greenwood Village, Colorado

66210

Mesa Valley Springs Property

SITE. CLEANUP PROCEDURES

PROJECT/FILE NO.

o

SHEET NO.




——————— - .
s
§\-- S
—

1" =100’
e e e ——
50 0 100 200
|
\ /j>\\ FOUND THE NORTHEAST
Y &;J CORNER OF THE NORTHWEST
. N = T __— QUARTER PER THE INDIAN
Eﬁgyo 1" 0.D. 4 o P HILLS VILLAGE PLAT
& A Kl sﬁ}SEc 36
.- S
VCUP COVER

PROPERTY LINE

STEP 13:

| WHEN ALL WASTE IS WITHIN LIMITS OF THE

| CONSOLIDATED LANDFILL, CONTOUR THE AREA
THAT IS ABOVE GRADE AT A SLOPE OF 2957%.
THE SLOPING SHOULD BEGIN AT THE SOUTH,
NORTH, EAST, AND WEST EDGES OF THE
LANDFILL AND SLOPE UPWARD. BASED ON THE
INITIAL CALCULATION OF WASTE AT THE SITE,
THE FINAL ELEVATION SHOULD BE 6230 BUT
THIS ELEVATION MAY BE LESS OR MORE
DEPENDING UPON THE EFFICIENCY OF
PLACEMENT AND COMPACTION OF THE WASTE

| AS WELL AS THE ACTUAL QUANTITY OF THE
WASTE.

ONCE THE LANDFILL IS SHAPED INSTALL THE

D

OLD LANDFILL
LIMITS

FINAL COVER. THE FINAL COVER WILL BE
INSTALLED AS PROVIDED IN THE FINAL
DESIGN FOR THE LANDFILL.

ENGINEER'S STAMP PROJECT/FILE NO.
DESIGNED BY: JPC é )
e o Engineering Solutions & Design, Inc. MVS Development, LLC
_ Greenwood Village, Colorado

SHEET CHCD BY. JPe E’?:I?Illailﬁgn]%e;?gr?oécldczvr?ss’ffuction Services j / g ’ SITE CLEANUP PROCEDURES
APPROVED BY: JPC - W51t Cﬁglt)ﬁrastte Wt""gs-t . ESD MeSO VO”e S rin S Pro er—t SHEET NO.
DATE: OCTOBER 2018 Overleasnd Park, Kraexfsés l615162610 N y p g p y 7

FIQ\IES/ DATE REVISIONS CLE. \ 1.800.298.1851 y

: XREFS:




——————— - .
s
§\-- S
—

1 M
i L STEP 14:
» 2.k B \ \ | | R e A LANDFILL GAS MONITORING SYSTEM WILL BE
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- o Psec = WILL UTILIZE 3—INCH PVC SCHEDULE 40
u + PERFORATED PIPE THAT WILL BE INSTALLED
NOTE: THE EAST LIMIT OF AT EACH CORNER OF THE LANDFILL AS WELL
THE NEW LANDFILL WILL _ AS AT POINTS ALONG THE EDGE OF THE
WEST RIGHT—OF—WAY LINE LANDFILL. THE PIPE WILL BE INSTALLED
oL A VAL ALONG THE SIDES OF THE LANDFILL AND
WILL BE PLACED AS SHOWN IN THE DRAWING
BELOW. THE TOP OF THE PIPE WILL HAVE A
SECURED CAP WHERE A SAMPLE PORT WILL
GAS MONITORING BE INSTALLED

SYSTEM

PROPERTY LINE

SAMPLE PORT\

A

BOTTOM OF LANDFILL

LANDFILL GAS MONITORING SYSTEM

STEP 195:

IN THE SOUTHEAST CORNER OF THE
PROPERTY A STORMWATER DETENTION POND
WILL BE CONSTRUCTED. THIS POND WILL
OVERLAY SOLID WASTE THAT IS PRESENTLY
BURIED UNDER 25 FEET OF SOIL. THE
CONTRACTOR WILL REMOVE THE OVERBURDEN
AND WHATEVER WASTE MAY BE IN THE SOIL

| TO EXPOSE THE SOLID WASTE AT DEPTH. THE
SOLID WASTE WILL BE COMPACTED AND THEN

STORMWATER
DETENTION POND

COVERED WITH SOIL. A LINER SYSTEM WILL
BE INSTALLED TO PROTECT THE SOLID WASTE
FROM MOISTURE AS WELL AS RETAIN THE
STORMWATER WITHIN THE POND. APPENDIX O
PROVIDES FURTHER DETAILS REGARDING THE

ﬁ\ STORMWATER DETENTION POND.
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FINAL COVER ANALYSIS

INTRODUCTION
After the solid waste is properly consolidated, the landfill will receive a final cover
designed to protect the landfill and allow for the area to be used as open space. This document

addresses options and analysis of final covers for the proposed consolidated landfill.

FINAL COVER OPTIONS

For this site, the final cover must be capable of supporting native vegetation and,
possibly foot traffic. Because of this anticipated use, it will be important to select a final cover
that provides protection as well as flexibility to accommodate future uses of the site.

There are a number of final covers that could be utilized for this site: (1) prescribed
cover; (2) composite cover; (3) monolithic cover; (4) evapotranspiration cover; and (5)
capillary barrier cover. A description of each cover is provided in the following paragraphs.

The prescribed cover is comprised of two layers: (a) an infiltration layer typically at
least 18 inches thick and (b) a vegetative layer that is a minimum of 6 inches thick. The first
layer, which must be a minimum of 18-inches thick, is an infiltration layer that is comprised
of material that has a permeability of no greater than 1 x 10> cm/sec. This first layer is
covered by a 6-inch vegetative layer. Based on the geotechnical testing conducted at this site
(see Appendix B, C, D, E, and F) the on-site soils have the potential to meet the permeability
requirements for this type of final cover.

The composite cover consists of a 6-inch soil base (on-site soils can be utilized)
overlain by a geomembrane with a minimum thickness of 30 mil. A minimum 12-inch soil
layer is placed over the geomembrane to protect it and allow for vegetative growth. This
protective layer would be a minimum of eighteen inches thick. Based on geotechnical analyses

of the on-site soils, these soils would be acceptable for use in this cover.

ALTERNATIVE FINAL COVERS
The monolithic, evapotranspiration, and capillary barrier covers are all considered
alternative final covers. Each of these covers must be capable of providing equivalent

protection as the prescribed or composite cover.
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The monolithic cover consists of one layer of soil and is typically utilized in low
precipitation areas or where there is a significant amount of soil available. The soil layer has
a thickness of at least 30 to 48 inches. The actual thickness is based on the results of computer
modeling that identifies the thickness of the soil needed to be equivalent to the prescribed
cover. Based on the laboratory testing conducted on the on-site soils, the soils have a
hydraulic conductivity of 1.18 x10°® cm/sec or greater. This result indicates that the on-site
soils, when properly compacted, can provide sufficient protection for final cover.

The evapotranspiration cover is comprised of one layer that is capable of supporting
significant vegetative growth which is placed over a compacted subgrade. The utilization of
vegetation is critical to the function of the cover as the vegetation is utilized to absorb
precipitation that infiltrates the cover. A silty or loam type of soil is best for this type of cover,
although sandy or clayey soils can be utilized if they are mixed with compost or other materials
that will allow for vegetative growth. The type of vegetation used for this cover should be
carefully considered because roots that have been left by vegetation that has died off due
frost can become conduits for precipitation.

The capillary barrier cover is a variation on the evapotranspiration cover. This cover
utilizes vegetation to absorb precipitation that infiltrates the cover and also includes a coarse
and sand layer that creates a barrier to the migration of precipitation from the vegetative soil

to the sand. A disadvantage to this cover is availability of sands or similar materials.

DETERMINATION OF FINAL COVER

It is important to identify the optimal cover for this consolidated landfill site. As noted
previously, the landfill will be utilized as open space. Walking trails and certain native
vegetation may be established on portions of the consolidated landfill. Because of these uses,
it is necessary that the final cover can support vegetation, allow for foot traffic, be flexible in
its ability to respond to these uses, and be easily repaired. In addition to identifying the proper
cover, it is important to establish a maximum slope for the landfill area to better control the
impact of erosion on the final cover. To accomplish this, the maximum slope should be 25%
or4:1.

Given the proposed use of the site and the slope criteria, the recommended optimal
final cover should be either the evapotranspiration or capillary barrier final cover. These two
covers offer the best potential for vegetative growth, can respond to foot traffic, and will be
the most flexible given the soil circumstances at the site. More importantly, given the low
permeability of the on-site soils, any precipitation that reaches the bottom of the final cover

will be retained on the surface of the subsoil.
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The cost of installing the final cover and the estimated level of effort to maintain it
should determine which final cover is selected for use on the consolidated landfill area.
Considering the cost to import the fine and coarse sand, the capillary barrier cover would be
more expensive to install due to material, hauling, and placement costs.

As noted earlier the evapotranspiration final cover may have maintenance issues due
to potential impacts from certain vegetation. By choosing the proper vegetation and
conducting regularly scheduled inspections of the cover, the impact of unacceptable
vegetation can be controlled. It is anticipated that the cost for these maintenance efforts

would be less than the costs for installing the capillary barrier final cover.
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SOIL SAMPLING PROGRAM

INTRODUCTION

Once properly consolidated, the landfill will receive a final cover designed to protect
the landfill and allow for the area to be utilized as open space. To ensure the soils that are
directly adjacent to and below the existing landfill are clean and free of any contaminants,

these soils will be sampled as outlined in the following program.

SOIL SAMPLING PROGRAM

To confirm that all solid waste and contaminants associated with the solid waste have
been removed during the excavation of the existing landfill, the soils directly adjacent to and
below the existing landfill will be sampled. Samples will be taken at the side walls and bottom
of the excavation once all of the solid waste is removed.

The sampling procedure involves two steps. The first step is to insert a 1-inch probe
into the side wall and bottom of each excavation, which will penetrate the side wall and bottom
at least 2 feet. The probe will be removed and the resulting hole will be checked for landfill
gas and other volatile organics utilizing a gas/vapor meter. If the test is positive, the
excavation will be allowed to ventilate to remove the vapors including VOCs.

Once the vapors have diminished or if the test results indicate the vapors/gases are
below minimum concentration levels, then a sample of the soil will be taken. This sample will
be placed in a container of adequate size to allow for testing the soils for all metals listed on
the following page.

Once the results of the soil samples are obtained and the samples are found to contain
no contaminants, the area sampled will be backfilled. If any contaminants are found, the
excavation will be further expanded until clean soil is found. Once clean soil is encountered,
the sampling process is ended and the next area of concern will be tested.

It is anticipated that there will be a minimum of four excavations — one on each side
of the landfill. A minimum of four different locations within each excavation will be randomly
selected for sampling. If there are significant contamination issues within an excavation, more
samples will be taken.

As a part of the final design for the consolidated landfill, a detailed specification will be
prepared for this sampling procedures. The specification will be submitted to CDPHE and
results of all sampling tests will be provided in the Engineer’s Report which will be submitted

to CDPHE when the landfill consolidation is completed.
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Magnesium
Sodium
Potassium
Calcium
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Copper

Engineering Solutions & Design, Inc.

Metals to be Tested for From Soil Samples Gathered
from the Bottom and Side Walls of the Excavations

Cobalt
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Sulfate
Nitrite
Nitrate

Vanadium
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EROSION PROTECTION PROGRAM

INTRODUCTION
A continual issue with any landfill site is the control of erosion. This document

addresses the issue of erosion on the consolidated landfill.

STORMWATER POTENTIAL

The Colorado Department of Public Health and Environment requested that the landfill
site be capable of controlling the impact of a 100-year, 24-hour storm event. The greatest
impact to the site from a 100-year, 24-hour storm event would be erosion. Data from the
National Oceanic and Atmospheric Administration (NOAA) Atlas 14, Volume 8 indicates the
anticipated precipitation of a 100-year, 24-hour storm event, at this location, is 5.25 inches
(see NOAA map on following page). This type of rainfall event can create an overland flow
event which has the potential to create small rivulets, which can create gully erosion
depending upon the side slope of the site. The other impact that can occur from this rainfall
intensity is the mass movement of the face of the side slope soil.

A 5.25-inch rainfall occurring over the 3.6-acre consolidated landfill site would
generate a maximum of 69,000 cubic feet of water. If it is assumed that the rain falls
uniformly over the site, then the maximum amount of stormwater that falls on any one acre
is less than 19,200 cubic feet. Assuming an infiltration rate of 0.15, the maximum amount of
stormwater discharging over the 25% slopes is less than 16,320 cubic feet over a period of
24 hours with an anticipated peak of 9 cubic feet per second for a duration of less than 0.5
hours. These rates of flow and duration would result in limited erosion depending upon the

erosion control methods.

EROSION CONTROL METHODS

Many factors affect the rate of erosion. The most important of these are vegetative
cover, artificial or temporary cover, soil type, and land slope. Because of the erosive impact
of raindrops falling on soil, vegetation provides significant protection against erosion by
absorbing the energy of the falling drops and generally reducing the drop size that reaches
the ground. Vegetation may also provide mechanical protection to the soil against gully
erosion.

Another advantage of vegetal cover is the improved infiltration capacity given the
higher organic content of the soil. This infiltration is also complimented by the uptake

capabilities of the vegetation.
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Artificial or temporary covers include gravels, rip-rap, and straw. These covers create
an armoring effect that resist splash erosion. By reducing splash erosion, the impact of major
storm events is minimized.

Soil types affect the potential for erosion. Sandy soils have a larger granular structure
and take more energy to be moved. Clayey soil binds together better than sandy soil but the
clay particles are much smaller and lighter and thus can be dislodged easier.

The most significant impact on soil type is the slope of the surface. Typically, overland-
flow velocities are greater on steeper side slopes and the potential for mass movement

increases significantly as the slope increases.

METHODS TO ADDRESS EROSION AT THIS SITE

Two erosion control methods will be implemented at this site. The first is to utilize a
soil mixed with a good organic component. This soil mix will be utilized on all bare areas of
the site. The mix will be comprised of on-site soils mixed with a minimum of 20% compost or
similar material to ensure the soil can support and maintain vegetation.

The second will address the protection of the final cover on the consolidated landfill.
Once the final cover is installed it will be seeded utilizing a spreader system that is also
capable of spreading gravel. The gravel/seed mix (gravel size is 1/4 inch minus with no fines
smaller than a #4 sieve) will be hydrated to allow for rapid germination. Native vegetation
will be selected for seeding. The site will also be covered with blown-on straw.

The final cover will be sloped at 25% or 4:1 to minimize side slope erosion. The final
lift of the vegetative layer or surface lift will be textured to reduce the potential for stormwater
to accelerate on the side slopes. A shallow swale will be located at the toe of the final cover

to capture stormwater and move it away from the landfill.
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MATERIALS MANAGEMENT PLAN

INTRODUCTION

The process of consolidating the landfill will require relocating wastes at the site. To
ensure the materials uncovered during the consolidation process are properly handled and any
materials uncovered that are determined to be hazardous or suspected of being hazardous are
properly segregated and removed from the site for proper disposal, the following materials

management plan has been developed.

RELOCATION PROCESS

The relocation process will involve: (1) removing the cover materials presently in place
over the existing landfill; (2) consolidating the landfill material, using a compactor, within the
limits of the consolidated landfill footprint; (3) excavating solid waste outside the footprint of
the consolidated landfill; (4) observing the excavated materials and checking for unacceptable
materials; (5) placing and compacting the excavated solid waste; and (6) placing a final cover
over the consolidated landfill. This process will be accomplished in distinct phases.

The excavated solid waste will be removed utilizing either backhoes, scrapers, or large
loaders. The solid waste that is excavated will be processed to remove soil from the solid
waste. The solid waste will then be moved to the consolidation area utilizing trucks or loaders,
depending on the distance to the consolidation area. The solid waste will be placed in the
consolidation area and compacted. All solid waste that is excavated and processed will be
placed in the consolidation area and, all solid waste placed and compacted during the day will

be covered at the end of the work day.

OBSERVATION PROCEDURES

The solid waste that is excavated and processed will be observed throughout the
process. Observations will be made by the equipment operators and on-site construction
quality assurance personnel. Materials will be monitored as they are excavated and any
anomalies (such as 55-gallon metal drums, discolored waste, any noxious or inconsistent
odors, or the presence of liquids) will be cause the excavation process to stop and the identified

problem waste will be segregated.
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Problem waste will be collected in a loader bucket and sent to a designated retention
area, outside of the consolidation limits and the excavation limits. The retention area will be
fenced and will have a minimum two-foot berm around it to control any liquids. Further, the
area will be gated, and the gate will be locked at all times except when problem waste is
brought to the retention area or when the problem waste is inspected and/or tested by trained
personnel.

Once a problem waste is inspected and/or tested and its characteristics are determined,
removal of the waste material will be coordinated with a company specializing in the handling
of the specific waste. If it is determined the problem waste is not hazardous and it is
acceptable, it will be removed from the retention area and placed in the reconsolidation area.

A record of observed materials will be made on a daily basis. The location of the
excavation will be noted each day. In addition, an estimate of the quantity of material removed
will be determined.

Observations will also be conducted at the processing area. Any material that is
determined to be a problem waste will be removed from the area and sent to the retention
area. If a problem waste is identified all processing activities will stop until the problem waste

is removed.

PROBLEM SOLID WASTE PROCESSING

As noted in the previous sections, problem solid waste will be placed in a retention area
for assessment and final disposition. Problem wastes will be tested for their characteristics and
the materials that comprise the problem solid waste. If the material is determined to be
hazardous, a company that specializes in disposing the specific material will be contacted.
This company will come to the site, stabilize the material for transport, and remove it from the
site. A list of companies that specialize in determining the type of waste and/or processing and
disposing of the waste will be assembled for use during the consolidation process. Companies

specializing in handling the following types of materials will be compiled.

Asbestos

e Petroleum Contaminated Soils
e PCBs

e Acids and Alkaline

e Hazardous Chemicals

e Animal Waste

e Tires and Contaminated White Goods
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If it is determined that the problem waste can be disposed within the consolidation
area, it will be moved to the consolidated area for final disposal. No problem solid waste will
remain on-site for more than 24 hours unless it is stabilized and controlled to eliminate its

potential of becoming air borne or liquid is not being discharged from the problem waste.

SITE PROTECTION
To protect the site and surrounding properties from potential contamination, a number

of steps will be taken including:

1. The area around the landfill will be graded to keep all run-off within the landfill

limits throughout the consolidation process.

2. The problem waste area soil will be compacted to minimize any absorption of
liquids into the soil. When the consolidation project is complete, the retention
area will be excavated to a depth of at least five feet or as deep as any liquids
may have penetrated and this soil will be removed from the site and sent to a

disposal facility that can process this material.

3. The retention area will be fenced and bermed. The fence will be utilized to
segregate the site and also control blowing debris. The berming will be utilized
to keep all liquids and stormwater within the retention area. The soil that
comprises the berm will be removed from the site when the consolidation efforts

are complete and taken to a facility that can treat contaminated soils.

4, The area around the consolidated landfill will be fenced to control access to the
site by animals and non-authorized personnel. The fence will also be utilized to

capture any blowing debris.

5. Daily cover, either temporary or permanent, will be placed over the exposed
solid waste in the consolidated area as well as exposed solid waste in the

excavation area.
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Implementing these steps will address site controls as well as reduce the impact to
surrounding properties. The measures taken will be checked on a daily basis to ensure each
step is functioning properly. Corrections will be instituted as soon as corrective action is needed
or if improvements are warranted. All of the site protection measures will remain in place until
the final cover is installed, the cover is vegetated, and the long-term erosion controls are in

place.
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RESPONSE TO DISCOVERY OF ASBESTOS

INTRODUCTION
This project involves excavating waste from an abandon landfill site that was utilized
during the 1950's and 1960's. A list of materials that may contain asbestos that may have

been disgarded at the landfill site follows.

e Cement Pipes e High Temperature Gaskets
e Elevator Brake Shoes e Caulking/Putties

e Cement Wallboard e Table Tops

¢ Cement Siding ¢ Adhesives

e Boiler Insulation e Laboratory Gloves

e Asphalt Floor Tile e Wallboard

e Breaching Insulation e Fire Blankets

e Vinyl Floor Tile e Joint Compounds

¢ Vinyl Sheet Flooring e Fire Curtains

e Flooring Backing e Vinyl Wall Coverings

e Acoustical Plaster e Elevator Equipment Panels
¢ Decorative Plaster e Spackling Compounds

e Textured Paints/Coatings Ceiling e Electrical Panel

e Tiles and Lay-in Panels e Partitions

e Spray-Applied Insulation e Electrical Cloth

e Blown-in Insulation o Electric Wiring Insulation

e Fireproofing Materials e Chalkboards

e Taping Compounds (thermal) e Roofing Shingles

e Thermal Paper Products ¢ Roofing Felt

e Fire Doors e Base Flashing

Engineering Solutions & Design, Inc. Page 1



e Ductwork Flexible Fabric Connections
e Pipe Insulation (corrugated air-cell, block, etc.)
e Construction Mastics (floor tile, carpet, ceiling, heating and electrical ducts, tile)

e Packing Materials (for wall/floor penetrations)

This project involves excavating an exisitng landfill which includes the exposure and
processing of solid waste. Although the various site investigaitons conducted during the past
32 years have not discovered any asbestos at the site (see Appendix A, B, C, D, E, and F), it

is possible that asbestos may be discovered during the excavation project.

DISCOVERY OF SUSPECT MATERIAL

It is important to observe the current condition of any suspected asbestos materials
encountered to determine whether they are friable or non-friable. Determinations regarding
the type of asbestos material encountered and its friability must be made by a Certified
Asbestos Building Inspector.

More specific efforts to be taken when sbestos is discovered during active construction
activities is presented below. Further, the information presented below outlines procedures
for minimizing the potential release of airborne asbestos when suspect asbestos material is

discovered.

1. Stop work when discovering material that is suspected of containing asbestos.

2. Segregate the area suspected of containing asbestos with barrier tape, or other

means, and provide site access control.

3. Disturb soil as little as possible to perform any initial characterization activities.

4, Water area immediately prior to performing any characterization activity that
will disturb the material. Maintain wet conditions throughout site

characterization activities.

5. Cover the disturbed soil with a layer of 6-mil polyethylene material, tarps, or
spray with magnesium chloride solution in sufficient amounts to wet the soil to

prevent drying and dust generation.

Engineering Solutions & Design, Inc. Page 2



6. Utilize a layer of 6-mil polyethylene material to prevent contamination to clean
soils during initial characterization activity. This can be accomplished by
placing the 6-mil polyethylene material on the ground and then placing the

contaminated soil on the material.

7. Maintain complete dust control to eliminate any emissions.

8. Have a list of asbestos Building Inspectors (with a minimum of six (6) months
experience conducting asbestos-contaminated soil inspections and certified in
accordance with Colorado Department of Public Health and Environment Air
Regulation No. 8, Part B) on site in order to ensure prompt response to any
asbestos issue. Allow Building Inspector to properly conduct on-site
assessmsnet as described in the “Asbestos-Contaminated Soil Guidance
Document” prepared by the Colorado Department of Public Health and
Environment, dated April 2007.

9. Decontaminate workers by removing any visible soil and dust with damp wipes
or cloths, or by the use of a HEPA (high efficiency particulate air) filter equipped
vacuum. Place wipes and cloths in a plastic bag and label as "Investigative
waste" along with the date, company name, and your name. If additional
clothing is available, clothes should be changed and potentially contaminated
clothes should be bagged separately from wipes and cloths (it may be possible

to clean these clothes if it is determined that asbestos is not present).

10. Decontaminate equipment by removal of gross soils and dust, then washing
the equipment. Decontamination of equipment should be conducted by a
certified asbestos worker wearing proper personal protective equipment (PPE).
Materials used for decontamination should be bagged and labeled as above.
Decontamination rinse water should be collected and filtered to 5 microns prior
to disposal off site, or prior to use for wetting of asbestos contaminated areas
that will be removed (this decontanination rinse water cannot be used for

worker decontamination).
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If areas where decontamination water has been applied are not going to be
excavated prior to drying, the surface must be covered or stabilized until
excavation occurs to prevent the emissions of any asbestos fibers that were
not removed during filtration. If disposal of decontamination water to the
sanitary sewer is anticipated, rinse water should be filtered to 5 microns, or in

accordance with local requirements if such requirements are more stringent.

11. Based upon analytical results of suspect materials, if asbestos is present (or
assumed to be present if sampling is not conducted), dispose of bags by double
bagging and disposing of as asbestos waste in a properly permitted landfill. If
analytical results indicate that no asbestos is present, bags can be disposed of

as non-asbestos solid waste.

12. Notify the Colorado Department of Public Health and Enviornmentt, Hazardous
Materials and Waste Management Division (Division) by calling (303) 692-3320
as soon as possible, but no later than 24 hours after discovery of visible
material containing asbestos in the soils or asbestos-contaminated soil. In
accordance with Colorado Departmrnt of Public Health and Environment Air

Regulation No. 8, Part B the notification must, at a minimum, include:

e Property location

e General site description

e Description of activities involved in discovering asbestos

e Description of type and amount of material containing asbestos

e Description of any access and emission controls implemented at the site
e Property representative's name and phone numbe.

e Contact name and phone number for the party performing soil-

disturbing activities

All verbal notifications must be followed up by a written notification. Written

notification can be submitted via e-mail to comments.hmwmd@state.co.us or

by any other means that will ensure that the notification is received by the

Division within 24 hours.
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13.

Submit a Soil Characterization and Management Plan, in accordance with
Section 5.5.4(B) of the Colorado Departmrnt of Public Health and Environment

Air Regulation No. 8, Part B, to the Division for review and approval.

INTERIM PROCEDURES

Depending on the goals of the project and the nature of the asbestos material

encountered, site characterization may be as simple as determining the extent of visible

material and its friability, or may involve a more thorough investigation of the nature and

extent of material present. Prior to and during the site characterization, and until final actions

are taken in accordance with an approved Soil Characterization and Management Plan or

approved standard procedures, the following interim actions should be implemented, as

necessary, based on the nature and friability of material and the size and location of the

project, to prevent release of and/or exposure to asbestos fibers.

1.

Maintain adequately wet conditions on the site until the material is stabilized.
Apply stabilizing agents to the material as needed.

Take measures, as necessary, to address asbestos-contaminated soil that may
have been tracked to other areas by contaminated equipment. These measures
include stabilizing or covering these areas until they can be addressed under
an approved Soil Characterization and Management Plan, or by conducting
immediate spill response activities.

Construct wind fences or other wind barriers as appropriate.

Construct barriers around activity areas.

Cover soil with polyethylene, or similar material, or spray the soil with a
stabilizer.

Reduce traffic speeds for equipment, trucks and cars through adjacent exposed

soil areas.
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8. Clothing and equipment that have come into contact with the asbestos-
contaminated soils should be considered contaminated. Workers and
equipment should be decontaminated on site, and dirt and debris should not
leave the immediate work area. Decontaminate workers as described in Section
6 of the “Asbestos-Conyaminated Soil Guideance Document”, preapred by

Colorado Department of Public Health and Environment, dated April 2007.

9. Place equipment on a plastic barrier to collect decontamination water for
filtering prior to disposal. Decontaminate equipment by removal of gross soils
and dust, then wet wash equipment. Materials used for wiping should be

bagged and labeled (see labeling specification as previously delineated).

10. Dispose of bagged decontamination waste materials as asbestos waste in a

properly permitted landfill.
11. Decontamination water should be processed as described in Sections 5and 6 of

the “Asbestos-Contaminated Soil Guidance Document” prepared by the

Colorado Department of Public Health and Environment, dated April 2007.

2090/Waterman Folder/VCUP Application 2018/Final VCUP Document/Appendix M-Asbestos Plan V01 10-22-2018 RSC
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LANDFILL GAS GENERATION ANALYSIS

POTENTIAL FOR LANDFILL GAS GENERATION

The generation of gas by a landfill results from the decomposition of organic materials
deposited in the landfill. Organics decomposition is most frequently through anaerobic
digestion. The rate of gas generation as well as the period of the time gas will be generated

is dependent upon a number of factors, including the:

e Amount of liquid entering the landfill;
e Quantity of organics;
e Daily cover characteristics; and

e Final cover characteristics.

For the abandoned landfill located on the MVS property, it is very likely landfill gas has
been and may continue to be generated. The materials covering the waste are comprised of
local soils that vary in depth from less than 1 foot to over 5 feet. There are numerous cracks
and gouges in the cover materials that allow for liquids to enter the landfill. Because the
landfill was not operated by anyone, but rather was a local dumping area, if any daily cover
was placed at the landfill it was placed infrequently and haphazardly.

It is difficult to exactly determine the quantity of solid waste that was placed in the
landfill; however, given the time period in which the site was utilized as a landfill (1950's to
1966), it is likely there are organic materials in the landfill. This assessment is based on the
limited waste characterization studies conducted during this time period as well as the lack of
a number of household appliances, garbage disposals, and large refrigerators available during
this time period that would either capture organic wastes or reduce the number of organics

that spoiled.

COMPUTER MODELING

The potential for landfill gas generation exists at this site. The LandGEM computer
model was utilized to determine the amount of landfill gas that would possibly be generated
as well as the time period over which the landfill would generate this gas. This computer
model was selected for use because it allows for maximum flexibility when determining the

characteristics of the landfill and its waste components.
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The LandGEM model is based on a first-order decomposition rate equation for
quantifying emissions from the decomposition of landfilled waste in municipal solid waste
(MSW) landfills. The software provides a relatively simple approach to estimating landfill gas
emissions. Model defaults are based on empirical data from U.S. landfills. Field test data can
also be used in place of model defaults when available. LandGEM is considered a screening
tool — the better the input data, the better the estimates. Often, there are limitations with
the available data regarding waste quantity and composition, variation in design and
operating practices over time, and changes occurring over time that impact the emissions
potential. Changes to landfill operation, such as operating under wet conditions through
leachate recirculation or other liquid additions, will result in generating more gas at a faster
rate.

The model was run three times to identify various characteristics of the landfill. The
first run was based on the climate that occurs at the landfill site. The Methane Generation
Rate and the Potential Methane Generation Capacity were selected based on a dry climate.
For the second run the Methane Generation Rate and the Potential Methane Generation
Capacity were selected based on a wetter climate. This wetter climate was selected given the
bottom of the landfill was a creek bed and that a significant portion of the waste was likely in
contact with water during various times of the year. The final computer model run was a
composite of the first two runs. This composite allowed for a slightly higher Methane
Generation Rate and lower Potential Methane Generation Capacity. The results of all three
runs are provided in Appendix 1, 2, and 3 respectively, at the end of this analysis report.
Based on the computer model runs, it appears the landfill will be generating some landfill gas

for at least the next 25 to 70 years.
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First Computer Model Run

The following chart provides the results of the first computer model run. As can be
seen, the landfill gas generation peaked in 1970 and has decreased significantly. Based on
the model results the landfill is estimated to be generating 198,500 cubic meters of methane

a year and 1,588 cubic meters of Non-Methane Organic Compounds (NMOC).
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Second Computer Run

This second computer model run reflects a much wetter environment which may have
happened with this landfill given that the landfill bottom was an active creek bed. The following
chart presents the results of this model run. In this run, the landfill gas generation peaked in
the late 1950’s and sustained that peak until the mid 1960’s. This extended peak results in a
larger amount of gas being generated over a short period of time. With the extended peak,
the fall-off of the amount of landfill gas generated is abrupt and quite significant.

For methane, the peak period ended in 1967 with an annual estimated generation rate
of 970,000 cubic meters of landfill gas. By 2011 it is estimated the landfill is generating
0.00000004079 cubic meters of gas annually. The amount of NMOC generated in 2011 is
estimated to be 0.0000000003263 cubic meters per year. This model run indicates that a
minimal amount of gas is being generated and likely little gas is being discharged from the
landfill.
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Third Computer Model Run

As indicated previously, it is unlikely that neither of the first two computer model runs

accurately reflect the actual conditions within the landfill. That is why the third computer

model run combines elements of the two previous runs. The chart below presents the results

of the third computer model run. The peak of landfill gas generation occurs in or about 1970,

similar to the first computer model run, and the amount of gas generated decreases more

rapidly, similar to the second computer model run.

For methane, the peak period ended in 1968 with an annual generation of 952,300

cubic meters of landfill gas. By 2018 the landfill is estimated to be generating 75,500 cubic

meters of gas annually.
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POTENTIAL LANDFILL GAS MIGRATION AND METHODS TO MITIGATE LANDFILL GAS

As indicated in the Final Cover Analysis, Appendix I of this application package, the
final cover for the consolidated landfill will be designed to control the infiltration of liquids into
the landfill and will act as a deterrent for landfill gas to migrate from the landfill area. In
addition, the Remediation Plan Section of the Final Cover Analysis describes how the landfill
will be consolidated, any water that is still following the old creek bed will be removed, and a
soil barrier will be installed to deter water from continuing to flow along this creek bed. Thus,
significantly reducing the amount of moisture in the solid waste. In addition, soils at the site
are mostly lean, silty, slightly sandy clay. This soil type, when properly compacted, can
become very dense and limit the migration of gases through the soil. Finally, the amount of
methane estimated to be generated in 2018 is 198,500 cubic meters. This is a very small
quantity of methane and would likely not be capable of migrating through compacted clayey
soils.

Because a completely impervious liner or final cover is not practical for this situation,
there is a limited potential for landfill gas to migrate from the landfill. Although, as described
previously, the possibility of the landfill gas migrating through the on-site soils is relatively
small and added measure of precaution will be utilized.

A passive landfill gas monitoring system will be installed to detect any landfill gases
generated by the consolidated landfill. The system will incorporate a series of perforated PVC
pipe laid along the side of the consolidated landfill at strategic locations. Each pipe will have
a sampling port which will be utilized to test for landfill gas. These perforated PVC pipes can
be fitted with wind turbines to vent the landfill gas is it is detected. If significant quantities of
landfill gas are detected over a significant duration, the wind turbines can be removed and
the perforated PVC can be connected to a blower system that will collect the gas and transport

it to a flare system.

2090/Waterman Folder/VCUP Application 2018 Folder/Final document Folder/Appendix N-Landfill Gas Analysis VO1 10-22-2018 RSC

Engineering Solutions & Design, Inc. Page 6



Appendix 1

First Computer
Model Run






Landfill Gas Results

input Review
LANDFILL CHARACTERISTICS

Landfilt Open Year 1950
Landfiff Closure Year {with 80-year limit} 1966
Actual Closure Year {without Hmit) 1366
Have Model Calculate Closure Year? No
Waste Deasign Capacity 182,500 short tons
MODEL PARAMETERS
Methane Generation Rate, K 0.020 year’’
Potential Methane Generation Capaciy, L, 170 m?* g
NMOC Concentration 4,000 ppmv as hexane
Meathane Content 50 % by volume
GASES t POLLUTANTS SELECTED
Gas / Poflutant #1: Total landfili gas
Gas / Poliutant #2: Methane
Gas / Poliutant #3: Carbon dioxide
Gas / Poliutant #4: NMOC
WASTE ACCEPTANCE RATES
Year Waste Accepted Waste-In-Place

fMg/year) {short fons/year) Mg) {short tons)
1950 §,789 10,735 6
1951 9,759 10,735 8,759 10,735
1952 9,759 10,735 19,518 21,470
1953 9,759 10,735 28,277 32,205
1954 9,759 10,736 39,036 42,940
1855 9,759 10,735 48,795 53,675
1956 9,759 10,735 58,585 64,410
1957 5,759 10,735 68,314 75,148
1958 9,759 10,738 78,073 85,680
1959 9,759 10,735 87,832 98,615
1960 4,759 10,735 97,591 107,350
1961 8,759 10,735 107,350 118,085
1962 4,759 10,735 117,109 128,820
1083 9,759 10,735 126,868 139,566
1964 9,759 10,736 136,627 150,250
19585 9,759 15,736 146,388 161,028
1966 8,758 10,735 156,145 171,760
1967 0 o 165,905 182,495
1968 ¢ )] 165,905 182,495
1969 g ¢ 165,905 182,485
1970 0 0 165,905 182,495
1971 0 0 165,905 182,495
1972 0 g 165,905 182,495
1973 0 o 165,905 182,495
1974 0 0 165,805 182,495
1975 ¢ 0 185,508 182,495
1976 g ] 165,905 182,495
1977 0 0 165,905 182,495
1978 0 6 165,905 182,495
1979 )] D 165,905 182,485
1980 0 0 165,905 182,495
1981 G G 165,905 182,495
1982 ] th 165,905 152,495
1983 ¢ 0 165,905 182,495
1984 g ] 165,905 182,495
1985 o )] 165,805 182,495
1586 ¢ [+ 165,905 182,455
1987 0 0 165,905 182,495
1938 g ¢ 165,905 182,495
1989 4] Y 168,505 182,485
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Landfil Gas Results

WASTE ACCEPTANCE RATES (Continued)

Year Waste Accepted Waste.n-place
(Ma/year} (short tons/vear) {Mg) (short tonsj

1990 0 0 165,505 182,405
1991 0 0 165,905 182,485
1992 0 0 165,905 182,495
1993 0 0 165,905 182,495
1954 0 0 165,905 182,495
1995 ¥] c 165,905 182,485
16596 0 i 165,905 182,495
1897 0 0 165,905 182,495
1908 [ 0 165,905 182,495
1988 g 0 165,905 182,495
2000 0 G 165,905 182,455
2001 0 o 165,905 182,495
2002 o 0 165,905 182,495
2003 0 o] 165,805 182,495
2004 0 0 165,905 182,495
2006 0 0 165,905 182,495
2006 0 i} 165,905 182,495
2007 0 0 165,905 182,495
2008 0 0 165,906 182,495
2009 0 0 165,905 182,495
2010 G 0 165,905 182,485
2011 Q 0 165,905 182,495
2012 0 0 165,805 182,495
2013 0 0 165,905 182,495
2014 ¥] 0 165,905 182,485
2015 0 0 165,905 182,495
2016 g 0 165,905 182,495
2017 0 0 165,905 182,495
2018 g Y 165,905 182,495
2019 0 4] 165,905 182,495
2020 0 0 165,905 182,495
2021 ¥] o 165,905 182,495
2022 0 g 165,905 182,495
2023 0 0 165,905 182,495
2024 0 0 165,905 182,485
2025 o 0 165,905 182,495
2028 0 4 165,905 182,485
2027 it 0 165,905 182,495
2028 0 ¥ 165,905 182,495
2025 0 g 165,905 182 495
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Landfill Gas Resuits

Poilutant Parameters

Gas / Pollutant Defaulf Parameters.

User specified Pollutant Paramelers:

Concentration

Concentration

Compound Molecular Weight Molecular Weight
» |Totallandfil ges 0.00 T
@ Methane 16.04
& |Carbon dioxide 44.01
NMOC 86.18
1.1, 1-Trichloroethane
{methyl chioroform) -
HAP 0.48 §133.41
1,122
Tetrachloroethane -
HAPNOC 1.1 167.85
1,t-Dichiorcethane
(ethylidene dichloride) -
HAPNQC 24 $8.97
1.4-Dichloroethene
{vinytidene chipnde) -
HAPNOC 0.20 96.34
1,2-Dichloreethane
{ethylene dickloride} -
HAPANOC 0.41 4895
1.2-Dichloropropang
{propytene dichloride} -
HAPNOC 0.18 112.99
2-Propanol {isopropy!
alcohot} - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HAPA/GC 63 53.06
Benzene - No or
Unknown Co-disposal -
HAPNVOC 1.9 78.11
Benzene - Co-disposal -
# HAPNOC 11 78.11
€ |Bromodichloromethane -
g jvoc 34 163.83
S |Butane - VOC 5.0 58.12
& {Carbon disulfide -
HAPANOC 0.58 76.43
Carbon monoxide 140 28.01
Carpon tetrachioride -
HAPNOC 4 DE-03 153.84
Carbony! sulfide -
HAPNVOC 0.49 60.07
Chlorobenzene -
HAPNGC 8.25 112.56
Chiarodiftuoromethans 13 85.47
Chiaroethane (ethy
chloride) - HAPAOU 13 §4.52
Chioroform - HAPNVOC 0.03 119.39
Chioromethane - VOC 1.2 50.49
Dichlorgbenzens - {(HAF
for para isomerNVOC) .21 147
Dichiorodlﬁuoromethane‘ 16 120.91
Dichteroffuoromethane -
VOO 28 102.92
Bichloromethang
{melhylens chloride} -
HAP 14 84.94
Dimethy! sulfide (methyl
suffide) - VOC 78 52,13
Ethane 890 .07
Ethanol - VOC 27 46.08
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Poliutant Parameters (Continued}

Landfii Gas Resuits

Gas / Pollutant Default Paramelers:

User-specified Pollutant Parameters:

12

Concentration Conceniration
Compound {ppmv} tolecular Weight {ppmv} Maolecutar Weight
Ethyl mercaptan
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene -
HAPNOC 4.6 106.16
Ethylene dibromide -
HAPANOC 1.0E-03 187.88
Fluorctrichioromethans -
felw 6.76 137.38
Hexane - HAPNVOC 6.6 86.18
Hydrogen suifide 35 34.08
Mercury (total} - HAP 2.9E-04 20061
Methy! ethyl ketone -
HAPNGC 7.1 72.11
Methyl isobuty! ketons -
HAPAQC 1.9 100.18
Methyl mercaptan - VOO 25 4811
Pentane - VOO 33 72.15
Perchioroethylene
{tetrachioroethylens) -
HAP 37 165.83
Propane - VOC it 44.0%
t-1,2-Dichioroethene -
VGOC 28 96.94
Totuene - No or
Unknown Co-disposal -
HAPAOC 39 82.13
Toluene - Co-disposat -
HAPNOG 170 $2.13
Frichloroethylene
2 (trichioroethene) -
£ IHAPAOC 28 131,45
g Vinyl chioride -
T [HAPANOC 7.3 62.50
& Ixylenes - HAPNVOC 106.16
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Landhll Gas Resuits

712014

Resuits
Year Total iandfil gas Methane

(Mgiyear} {m? /year} {av H*3min) {Mg/year} (m‘*/year) {ay R 3/min}
1950 0 o 0 0 N o
1951 8.213E+01 8.577E+04 4.419E+00 2 194E+01 3.288E+04 2.200E+00
1852 1.626E+02 1.302E+05 8.750E+00 4.344E+01 6.512E+04 4.375E+00
1853 2.41BE+02 1.934E+05 1.300E+01 6.452E+01 9.671E+04 5.498E+00
1854 3.480E+02 2 554E+05 1.716E+01 8.518E+01 1.277E+05 8.579E+00
1955 3.947E+02 3.1G1E+05 2.124E+01 1.054E+02 1.580E+05 1.062E+01
1956 4.690E+02 3.75B8E+05 2.524E+01 1.253E+02 1.878E+05 1.262E+01
1857 5419E+02 4.338E405 2 915E+01 1 A47E+D2 2.170E+05 1. 458E+01
1958 6.133E+02 4.811E+05 3.300E+0t 1.638E+02 2 455E+05 1.650E +01
1959 6.833E+02 5471E+05 3.676E+01 1.825E+02 2.736E+05 1.838E+01
1980 7.519E402 6.021E+05 4 045E+01 2.008E+02 3. 010E+05 2.023E+01
195t 8.191E+02 6.559E+05 4 407E+01 2. 188E+02 3.280E+05 2.204E+01
1962 8.850E+02 7.087E+05 4.762E+0t 2.384E+02 3. 543E+05 2.3B1E+01
1663 9.496E+02 7.604E+05 5.100E+01 2 537E+52 3.802E+05 2.555E+01
1064 1.013E+03 8.111E+05 5.450E+01 2. 70BE+02 4.056E+05 2. 725E+01
1965 1.075E+03 8.60BE+05 5.784E+01 2. 872E+02 4.304E+05 2.892E+01
1966 1136E+03 9.086E+05 6.111E+01 3.034E+02 4.548E+05 3.056E+01
1967 1.196E+03 8.573E+05 6.432E+01 3.193E+02 4 787E+05 3. 216E+e1
1968 1.172E+03 §.384E+05 6.305E+0t1 3. 130E+02 4.692E+05 3.152E+01
1969 1.148E+03 9.198E+05 6.180E+01 3.068E+02 4.599E+05 3.090E+01
1870 1.126E+03 8.016E+05 6.058E+01 3.007E+Q2 4.508E+05 3.028E+01
1971 1.104E+03 8.837E+05 5, 938E+01 2 948E+02 4.419E+05 2.969E+01
1872 1.082E+03 8.662E+05 5.820E+01 2.850E+02 4.331E+05 2.910E+01
1973 1.060E+03 8 491E+05 5.705E+01 2.832E+02 4.245E+05 2.852E+01
1974 1.039E+03 8.323E+05 5.592E+01 2. 7?65+02 4.161E+05 2.796E+01
1975 1.019E+03 8.158E+05 5.481E+01 2.721E+02 4. 0?9_E+05 2.7HE+01
1976 0.988E+02 7.986E+05 5, 373E +01 2, B67E +02 3.998E+05 2.686E+01
1977 9.788E+02 7.838E+05 6 266E+01 2.615E+02 3.915E+05 2 B33E+01
1978 9.534E+02 7.683E 405 5 162E+01 2.562C+02 3.841E+05 2.581E+01
1878 9._404E+02 7.531E+05 5.060E+01 2. 512E+02 3.765E+05 2.530E+01
1980 8.218E+02 7.382E+05 4 860E+01 2.4B2E+02 3691E+05 2.480E+01
1981 0.036E+02 7.235E+05 4.861E+01 2. 4_14E+0_2 31618E+05 2.431E+01
1682 8.857E+02 70928405 4.785E+01 2.386E+02 3.546E+05 2.383E+01
1983 8.681E+02 6.952E+05 4 571E+01 2319402 3.476E+05 2.335E+01
1984 8.500E+02 B.814E+05 4,.578E+01 2. 273E+02 3 407E+05 2.288E+01
1985 8.341E+02 8. 67IE+05 4.488E+01 2.228E+02 3.340E+05 2. 244E+01
1988 8.176E+02 6.547E+05 4.399E+01 2, 184E+02 3.273E+05 2. 199E+01
1687 8.014E+02 6.417E+05 4 312E+01 2.141E+02 3.209E+05 2 156E+01
1988 7.855E+02 6.290E+05 4.226E+01 2.088E+02 3.145E+05 2. 113E+01
1989 7.700E+J2 B.166E+05 4 143E<D 2.057E+02 3.083E+05 2.071E+01
1990 7.547E+02 6.043E+05 4.061E+04 2. 016E+G2 3.022E+05 2.030E+1
1991 7.308E+02 5.924E+05 3.980E+01 1.978E+02 2.962E+05 1.990E+01
1992 7.251E+02 5.B0BE+D5 3 9HE+N 1.937E+02 2.903E+05 1 851E+01
1953 7.108E+02 5.692E+405 3.824E+01 1.899E+02 2, 846[-1*05 1.912E+01
1994 6.957E+02 6 579E+05 3,748E+01 1.861£+02 2.789E+05 1.874E+01
1995 6.820E+02 5.468E+05 3.674E+01 1.824E+02 2 734E+05 1.837E+01
1996 6.684E+02 5.360E+05 3.601E+01 1.788E+02 2.680E+05 1.801E+01
1997 6.561E+02 5.254E+05 3. 530E+01 1. 753E+02 2 B62TE+05 1.765E+01
1808 6.431E+02 5. 150E+05 3.480E+01 1.718E+02 2 575E +05 1.730E+0%
1989 6.304E+02 5.048E+05 3.382E+01 1.884E+02 2 524E+05 1.696E+01
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Landfili Gas Resulis

312011

Results {Continued)
Year Total landtill gas Methane

{Myg/year) m* fyear) {av ft*3/min) (Mg/year} (m” fyear) {ay fi*3/min}
2000 6.179E+02 4 G4BE+05 3.325E+01 1.661E+02 2474E+05 1.662E+01
2001 6.057E+02 4.850E+05 3.259E+01 1.518E+02 2.425E+05 1.629E+01
2002 5.937E+02 4.754E+05 3.194E+01 1.586E+02 2.377E+05 1.597E+01
2003 6.819E+02 4.660E+05 3.131E+01 1.554E+02 2 330E+05 1.565E+01
2004 5.704E+02 4.568E+05 3.069E+01 1.624E+02 2.284E+05 1.634E+01
2005 5 591E+02 4477E+05 3.008E+01 1.493E+02 2.239E+05 1.504E+01
2006 5.480E+02 4.3B8E+05 2.943E+01 1.464E+02 2.194E+05 1.474E+01
2007 5,372E+02 4,302E+05 2.850E+01 1.435E402 2.161E+05 1.445E+01
2008 5,266E+02 4. 216E+05 2 833E+01 1.406E+02 2.108E+05 1 416E+01
2009 5161E+02 4.133E+05 2.777E+01 1.379E+02 2.066E+05 1.388E+01
2010 5,059E+02 4.051E+05 2.722E+01 1.351E+02 2.026E+05 1,361E+01
2011 4 959E+02 3.971E+06 2 BBBE+01 1.325E+02 1.985E+05 1.334E+01
2012 4.861E+02 3.892E+05 2615E+01 1.298E+02 1.946E+05 1.308E+01
2013 4.764E+02 3.815E+05 2.563E+01 1.273E+02 1.908E+05 1.282E+01
2014 4.670E+02 3.740E+05 2.543E+01 1.247E+02 1.870E+05 1.256E+01
2015 4 578E+02 3.666E+05 2.463E+01 1.223E+02 1.833E+05 1.231E+01
2016 4.487E+02 3.593E+05 2.414E+01 1.199E+02 1,796E+05 1.207E+01
2017 4.398E+02 3.522E+05 2.366E+01 1. 175E+02 1.761E+05 1.183E+01
2018 4.311E+402 3.452E+05 2. 319E+01 1.182E+02 1.726E+05 1.160E+01
2019 4.226E+02 3.3B4E+05 2.274E+01 1.129E+02 1.692E+05 1.137E+01
2020 4.142E+02 3317E+05 2.229E+01 1.106E+02 1.658E+05 1.114E+01
2021 4.060E+02 32516405 2.1B4E+01 1.084E+02 1.626E+05 1.082E+01
2022 3.980E+02 3.187E+05 2.144E+01 1.063E+02 1.693E+05 1.071E+01
2023 3.801E+02 3.124E+05 2.099E+01 1.042E+02 1.562E+05 1.040E+01
2024 3.824E+02 3.082E+05 2.057E£401 1.021E+02 1.631E+05 1.028E+01
2025 3.748E+02 3.001E+05 2.016E+01 1.001E+02 1.501E+05 1.008E+0}
2026 3.674E+02 2.942E+05 1.977E+01 9.813E+01 1.471E+405 9.883E+00
2027 3.601E+02 2.883E+05 1.937E+01 9.618E+01 1.442E+05 9.687E+00
2028 3.530E+02 2.826E+05 1.899E+01 9.428E+01 1.413E+05 9.495E+00
2029 3.460E+02 2. 71T0E+05 1.861E+01 9.241E+01 1.385E+05 9 307E+00
2030 3.391E+02 2.71BE+05 1.825E+01 9.058E+01 1.358E+05 9. 123E+00
2031 3.324E+02 2.662E+05 1.788E+01 8.879E+01 1.331E+05 8.942E+00
2032 3 258E +02 2.609E+D5 1.763E+01 8.703E+01 1.305E+05 8.765E+00
2033 3.184E+02 2.557E+05 1.718E+01 8.531E+01 1.279E+05 8.581E+00
2034 3.130E+02 2 507E+05 1.884E+01 8.362E+01 1.253E+05 8.421E+00
2035 3.068E+02 2 457E+05 1.851E+01 8.196E+01 1.226E+05 8.255E+00
2036 3.008E+02 2.408E+05 1.818E+01 8.034E+01 1.204E+05 8.091E+00
2037 2.948E+02 2.361E+05 1.586E+01 7.875E+01 1.180E+05 7.931E+00
2038 2.BO0E+02 2.314E+05 1.565E+01 7.719E+01 1.157E+05 7.774E+00
2039 2.833E+02 2.268E+05 1.524E+01 7 666E+01 1.134E+05 7 620E+00
2040 2.776E+02 2.223E+05 1.484E+01 7.416E+01 1.112E+05 7.469E+00
2041 2.721E+02 2.179E+05 1.464E+01 7,269E+01 1.090E+05 7.321E+00
2042 2.668E+02 2.136E+05 1.435E+01 7.125E+01 1.068E+05 7.176E+00
2043 2.615E+02 2.094E+05 1.407E+01 6.984E+01 1.047E405 7.024E+00
2044 2.563E+02 2.052E+05 1.379E+01 6.846E +01 1.026E+05 6.895E+00
2045 2.512E+02 2.012E+05 1.352E+01 6.710E+01 1.006E+05 6.758E+00
2046 2.463E+02 1.972E+05 1.325E+01 5.578E+01 9.859E +04 6.624E+00
2047 2.414E+02 1.933E+05 1.299E+01 8.447E£401 9.664E+04 6.493E400
2048 2.366E+02 1.895E+05 1.273E+01 6.320E+01 §.473E+04 8.365E +00
2049 2.319E+02 1.867E+05 1.248E+01 6.195E +01 0.285E+04 6.239E+00
2050 2.273E+02 1.820E+05 1.223€+01 6.072E+01 9.10tE+04 6. 4156400
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Landfilt Gas Resuits

3712011

Results {(Continued)
Year —_ Total fandflil gas Methane

(Mg/year) {m 3/year) (av f#*3/min} {Mg/year} {im ¥ iyear) {av fA3/min}
2051 2.228E+02 1. 784E+05 1.188E+01 6.952E+01 5.921E+04 5.984E+00
2052 2.184£+02 1.7T49E+05 1.176£+401 § §34E+01 8.744E+04 5.875E+00
2083 2.144E+02 1.714E£405 1.162E+01 5.748E+01 8.571E+04 5,759E+00
2054 2.09BE+02 1.880E+05 1.120E+01 5.605E+01 8 402E+04 5.645E+00
2055 2.057E+02 1.847E+05 1.107E+01 5.494E+01 §.235E+04 5.533E+00
2056 2.016E+02 1.614E+405 1.085E+01 5.385E+01 8.072E+04 5.424E+00
2087 1.976E+02 1.682E+05 1 063E+01 5.279E+01 7.912E+04 4.316E+00
2058 1.937E+02 1.551E+05 1.042E+01 5. 174E+01 7.756E+04 5241E+00
2059 1.899E+02 1.520E+05 1.022E201 5.072E+01 7 802£+04 5.10BE+00
2060 1.864E+02 1.480E+05 1.001E+01 4.971E+01 7.451E+04 5.007E+30
2061 1.824E+02 1.461E+05 9.815E+00 4 873E+01 7.304E+04 4 908E+00
2062 1.788E+02 1.432E+05 9.621E+00 4.778E+0% 7.158E+04 4.8510E+00
2083 1.753E+02 1.404E+05 8.430E+00 4.682E+01 7.018E+04 4.7158+00
2064 1 ?18E+02 1.376E+05 9.243E+00 4.589E+01 6.879E+04 4.622E+00
2085 1.684E+02 1.34BE+D5 9.060E+00 4.498E+01 6.742E+04 4. 530E+00
2066 1.651E+02 1.322E+05 §.881E+00 4.409E+01 6.609E+04 ,4_41E+DO
2067 1.618E+02 1.286E+05 B.705E+00 4.322E+01 §.478E+04 4.383E+00
2068 1.586E+02 1.270£+05 §.533£+00 42366101 6.350E+64 4.268E+00
2069 1.555E+02 1.245E405 B.364E+400 4.152£+01 6. 224E+04 4.182E+00
2070 1.524E+02 1.220E+05 §.198E+00 4.070E+01 6.101E+04 4.099E+00
2071 1.494E+02 1.196E+05 8.036£+00 3.890F+01 5, 980E+04 4.0%18E+00
2072 1.464E+02 1.172E+05 7.877E+00 2 911E+01 5,862I_E_+04 3.938E+00
2073 1.435E+02 1.143E+405 7.721E+00 3 833E+01 5.746E+04 3.860E+00
2074 1.407E+02 1.126E405 7 568E+00 3.757E+01 5.632E+04 3,784E+00
2075 1.379E+02 1.104E+05 7.418E+00 3.683E+01 5.820E+04 3.708E+00
2076 1.351E+02 1.082E+05 7.271E+00 361 GE+01 8.411E+04 3.636E+0D
2077 1.325E+02 1.061E+05 7.127E+00 3, 538E+01 5. 304E+04 3.564E+08
2078 1.298E+02 1.040E+05 8. 986E+DD 3.46BE+01 5. 199E+04 3.4935+00
2079 1.273E+02 1.016E+05 6.848E+00 3.400E+01 5,096_E+04 3. 424E+00
2080 1.248E+02 9.990E+04 6.712E+00 3, 332E+01 4.985E+04 3.356E+00
2084 1.223E+02 9.792E+04 6.579E+00 3.286E+01 4 896£+04 3.290E+00
2082 t.199E+02 8.598E104 6.449E+00 3.202E+01 4799404 3.224E+00
2083 1.175E+02 9.408E+04 6.321E+00 3.138E+01 4.704E+04 3.161E+00
2084 1.152E+02 9.222E+04 8. 196E+GD 3.076E+01 4.511E+04 3.098E+00
2085 1.129E+02 8.038E+04 6.073E+00 3.015£+01 4 520E+04 3.037E+00
2088 1.106E+02 §.860£+04 5.953E+00 2.986E+01 4 .430E+04 2. 977E+00
2087 1.085E+02 8§ .6B5E+04 5.835E+00 2.897E+01 4.342E+04 2.918E+00
2088 1.063E+02 8.513E+04 5.720E+00 2.840E+01 4,256E+04 2.860E+00
2089 1.042E+02 8.344E+04 5.606E+00 2.783E+01 4.172E+04 2.803E+00
2080 1.021E+02 8.179E+04 5,495E+00 2. 728E+01 4.088E+04 2.748E+00
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Landfil Gas Results

372041

Results (Continued)
Year Carbon dioxide NMOC . ]
(Me/vear} {rm ? /year} (av ft*3/min} {Mg/year} {im ’/year} {av A*3/min)
1850 0 0 0 o 0 0
1951 5.018E+0 1 3.288E+404 2.208E+00 9.430E-01 2.631E+02 1.768E-02
1952 1192E+02 8.512E+04 4.375E+00 1.867E+00 5.208E+02 3.500E-02
1953 1.770E+02 9671E+04 8. 488E+00 2773E+00 7.73VEHD2 5198E-02
1954 2337E+02 1.277E+05 B.579E+00 3.661E+08 1.021E+403 8.863E-D2
1955 2.893E+02 1.580E+05 1.062E+01 4.532E+00 1.264E+03 B.495E-02
1958 3.438E+02 1.878E+05 1.262E+01 5,385E+00 1.502E+03 1.009E-01
1957 3971E+Q2 2.170E+05 1.458E+01 §.221E+00 1.736E403 1.166E-01
1958 4 495E+02 2.455E+05 1.650E+01 7.041E+00 1.864E+03 1.320E-01
1959 5.00BE+02 2.736E+05 1.838E+01 7.B45E+0Q0 2,189e+03 1.470E-01
1960 5.510E+02 3.010E+05 2.023E+01 B.832E+00 2.408E+03 1.618E-01
1961 8.003E+02 3.280E+05 2.204E+01 9 404E+00 2 624E+03 1.763E-01
1962 8.486E+02 3.543E+05 2.381E+01 1.016E+01% 2.835E+03 1.905E-01
1963 §.960E+02 3.802E+05 2.555E+01 1.090E+01 3.042E+03 2.044E-G1
1964 7A24E402 4.056E+05 2.725E+01 1.163E+01 3.245E+03 2.480E-01
1965 7.879E+02 4.304E+05 2 892E+M1 1.234E+01 3.443E+03 2.314£-01
1966 B8.325E+02 4.548E+05 3.056E+01 1.304E+01 3.638E+03 2 445E-01
1967 8.762E+02 4.787E+05 3.216E+01% 1.373E+01 3.820E+03 2.573&-01
1968 B8.58BE+02 4.692E+05 3.152E+04 1.345E+01 3.753E+03 2.522E-01
1969 8.418E+02 4.599E+05 3.090E+01 1.319E+01 3.8679E+03 2 472£-01
1970 B.252E+02 4 508E+085 3.029E+01 1.293E+01¢ 3.606E+03 2.423E-01
1971 8.088E+02 4 419E+05 2.989E+01 1.267E+01% 3.535E+03 2.375E-01
1972 7.928E+02 4 331E+05 2.910E+01 1.242E+01 3.465E+03 2.328E-01
1973 7ITIE+Q2 4 245E+05 2.852E+01 1.217E+01 3.396E+03 2.282E-1
1974 7 617E+02 4.161E405 2.796E+01 1.193E+01 3. 329E+03 2.237E-1
1975 1.466E+02 4.079E+05 2 741E+01 1.170E+01 3.263E£+03 2.192E-01
1976 7.319E+02 3.998E+05 2 .686E+01 1.1486E+01 3.198E+03 2 149E-01
1977 7.474E+02 3.919E+05 2833E+01 1.124E+01 3.135E+03 2.107E-.01
1978 7.032E402 3 841E+05 2.581E+01 1.102E+01 3.073E+03 2,065E-01
1879 5.892E+02 3.765E+05 2.530E+01 1 0B0E+(1 3.012E+03 2.024E-01
1980 §.756E+02 3 691E+05 2.480E+01 4.058E+01 2.983E+03 1.984E-01
1881 6.622E+02 3. B18E+05 2.431E+01 1 037E+01 2.894E+03 t.945E-01
1982 6.491E+02 3.546E+05 2 .383E+01 1. 017E+01 2.837E+03 1.908E-01
1983 8.362E+02 3.476E+05 2.335E+01 8.867E+00 2.781E+03 1.868E-01
1984 6.236E+02 3.407E+05 2.288E+01 9.770E+00 2.728E+03 1.831E-01
1985 6.413E+02 3.340E+05 2.244E+01 9.576E+00 2.872E+03 1.795E-01
1985 5 992E+02 3.273E+05 2.199E+01 9.387E+00 2619E+03 1.760E-01
1987 5 873E+02 3.209E+05 2.156E+01 9.201E+0Q0 2 567E+03 1.725E-01
1988 5.757E+02 3.145E+05 2.113E+01 9.019E+00 2.516E+03 1.691E-04
1989 5.643E+02 3.083E+05 2.871E+D4 8.840E+00 2.466E+03 1.657E-01
1990 5.531E+02 3.022E+05 2.030E+01 8.665E+00 2 417E+03 1.624E-01
1491 5.422E+02 2.962E+05 1.990E+01 8.493E+00 2.37QE+03 1.592E-01
1892 5.314E+02 2.903E+05 1 951E+014 8.326E+00 2.323E+02 1.561E-01
1993 5.209E+02 2.B48E+Q5 1.912E+1 8.160E+00 2.277E+Q3 1.530E-01
1994 5.106E+02 2.7T89E~+05 1.874E+01 7.998E+00 2.232E+03 1.499E-01
1995 5.005E+02 2.734£405 1.837E+01 7.840E+00 2 187E+03 1.470E-01
1986 4. 906E+D2 2 BEOE+05 1.80tE+01 7.685E+00 2.144E+403 t.441E-01
1997 4.809E+402 2.627E+05 1.765E+01 7 533E+00 2.102E+03 1.412E-01
1998 4.743E+02 2 575E+05 1.73CE+01 7.384E+00 2 DB0E+03 1.384E-01
1999 4.820E+02 2.524E+05 1.696E+01 7.23BE+00 Z.019E+03 1.357E-01
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Landfili Gas Results 372011

Results (Continued}

Vear Carbon dioxide NMOC
{Mg/year) {m? tyaar) fav ft*3/min} {Myg/year) (m’ fyear) (av ft*3min)

2000 4.529E+02 2474E405 1.662E+01 7.084E+00 1.979E+03 1.330E-01
2001 4.430E+02 2 425E+05 1.629E+01 6.954E+00 1.940E+03 1.303E-01
5002 4.351E+02 2.377E+05 1.597E 401 6.816E+00 1.802E+03 1.278E-01
2003 4.265E+02 2.330E+05 1.5865E+01 _6.681§+_{_)0 1.864E+03 1.262E-01
2004 4 180E+02 2.284E+05 1.634E+01 §.548E+00 1.827E+03 1.228E-01
2005 4.098E+02 2.239E+05 1 504E+01 8.419E+00 1.791E+03 1.203E.01
2006 4 017E+02 2.194E+05 1.474E+01 6.202E+00 1.755E+03 1.179£.01%
2007 3.9378+02 2 151E+05 1.445E+01 §.168E+00 1.721E+03 1.156E-01
2008 3.859E+02 2.108E+05 1.416E+01 6.045E+00 1.687E+03 1.133E-01
2009 3.783E+02 2 088E+05 1,388E+01 5.926E+00 1 653E+03 1 111E.01
2010 3.708E+02 2 026E+05 1.361E+01 5.80BE+00 1.620E+03 1 089E-01
2011 3.534E+02 1.985E+05 1.334E+01 5.693E+00 1.588E+03 1.087E- 04
2012 3.562E+02 1.946E+05 1.308E+01 5.581E+00 1.557E+03 - 4.048E-01
2013 3.4926+02 1.908E+05 1.262E+01 5 470E+00 1.526E403 1.025€-01
2014 3.423E+02 1.870E+05 1 256E+01 5.362E+00 1 498E+03 1,005E-01
2015 3,355E +02 1.833E+05 1.231E+01 5.256E+00 1.466E+03 9.851E-02
2016 3.288E+02 1.796E+05 1.207E+01 5.162E+00 1.437E+03 9.656E-02
2017 3.223E+02 1.761E+05 1.183E+01 5.050E+00 1.409E+03 9.465E-02
2018 3.160E+02 1. 726E+05 1.160E+01 4.950E+00 1.381E+03 9.278E-02
2019 3.097E+02 1.692E+05 1.437E+01 48526400 1.353E+03 9.094E-02
2020 3.036E+02 1 658405 1.114E+01 4.755E+00 1 3276403 8.914E-02
2021 2. 976E+02 1.626E+05 1.092E+01 4 8B1E+00 1.300E+03 8.737E-02
2022 2.917E+02 1.593E+05 1.071E+01 4 569E+00 1275E+03 8.564E-02
2023 2,859E+02 1.662E405 1.048E+01 4.479E+00 1.249E+03 8.395E.02
2024 2.802E+02 1.531E+05 1.029E+01 4.390E+00 1.225E+03 8.220€-02
2025 2.747E+02 1.501E+05 1.008E+01 4.303E+00 1.206£+03 8.066E-02
2026 2 6926402 1.471E+05 9.883E+00 4.218E+00 1.177E+03 7.908E-02
2027 2639E+02 1 A42E+05 9.887E+00 4.134E400 1.183E+03 7.748E.02
2028 2.587E+02 1 413E+05 9.495E+00 4.052E+00 §131E+03 7.596E.02
2029 2 536E+02 1.385E+05 9.307E+00 3.972E+40 1.408E+03 7 446E-02
2030 2. 485E+02 1.358E+05 9.123E+00 3.893E+00 1.088E+03 7.298E-02
2031 2, 436E+02 1.331E+05 8.942E+00 3.816E+00 1.085E+03 7.454E-02
2032 2, 338E+02 1.305E+05 8.765E+00 3.741£+00 1.044E+03 7.012£.02
2033 2.341E+02 1.279E+05 8.591E+00 3.867E+00 1.023E+03 6.873E-02
2034 2.284E+02 1.253E 405 8.421E+400 3.594E +00 1.003E+03 6.737E-02
2035 2.249E+02 1.229E+05 8.255E+00 3.523E+00 8.828E+02 6.604E-02
2036 2 ?_04E+02 1.204E+05 8. 091E+00 3.453E+00 2.634E+02 8.473E-02
2037 2.161E+02 1.180E+05 7.931E+00 3.385E+00 0 443E+02 8.345E.02
2038 2. 418E+02 1.157E+05 7 774E+00 3.318E+00 9.266E+02 6.219E.02
2039 2.076E+402 1.134E405 7.620E+00 3.252E+00 § 073E+02 6.096E-02
2040 2.035E+02 1.112E+05 7 4G9E+00 3.188E+00 8.893E 402 5.975E-02
2041 1.895E402 1.090E+05 7.321E+00 3.125E+00 8.717E+02 5.857E-02
2042 1.955E+02 1.068E+05 7.A76E+00 3.063E+00 8 544E402 5.741€-02
2043 1.916E+02 1.047E+05 7.034E+00 3.002E+00 83756402 5.527E-02
2044 1.878E+02 1.026E+05 6.895E+00 2 943E+00 8.209E+02 5.516E-02
2045 1.841E+02 1.006£+05 8.758E+00 2 884E +00 8.047E+02 5 407E-02
2048 1. 805E+02 2. 859E+ﬁ4 6.624E+00 2.827E+00 7 .887E+02 5.300E-02
2047 1 759E+02 9.664E+04 6.493E+00 2.771E+00 7.73 E+02 5 195E-02
2048 1.734E+02 9.473E+04 5.365E+00 2.716E+00 7. 578E+02 5.002E.02
2049 1.700E+02 9.285E+04 6.239E+00 2.863E+00 7.428E+02 4.991E-02
2080 1.666E+02 8. 101E+D4 6.115E+00 2 610E400 7.281E+02 4 892E.02

REPORT - 11



Landfill Gas Results

Results (Continued)

IR0

Year Carhon dioxide NMOC
{Mg/year) (m*fyear) {av ft*3¥/min) (Ma/yvear) {im 3/‘v'ear‘,I {av fi*3/min)

2051 1.833E+02 8.921E+04 5.994E+00 2.558E+00 7.137E402 4.795E.02
2052 1.601E+02 8.744E+04 5.875E+00 2.508E+00 6.886E+02 4.700E-02
2053 + 569E+02 8.571E+04 5.758E+00 2.458E+00 6.857E+02 4 607E-02
2084 1.538E+02 8.402E +04 5.645E+00 2.408E+Q0 6.721E+02 4.516E-02
2055 1.507E+52 8.235E+04 5.533E+00 2.361E+00 6.588E+02 4.427E-02
2056 1.478E+02 B.O72E+04 5.4245+00 2.315E+00 6.458E+02 4.338€-02
2087 1.448E+02 7.8126+04 §.316E+00 2.269E+00 6.330E+02 4.253E02
2068 1.420E+02 7.756E+04 5211&+00 2.224E+00 6.204E+02 4.169€E-02
2059 1.392E+02 7.602E+04 5.108E+00 2.180E+00 6.082£+02 4.086E02
2060 1.364E+02 7 451E+04 5.007E+00 2.137E+00 5.961E+32 4 Q05E-02
20861 1.337E+02 7.304E+04 4.908E+00 2.094E+0D 5.843E+62 3.926E-02
2062 1.311E+02 7.159E+04 4.810E+00 2.053E+00 5 727E+02 3.B48E-02
2063 1.285E+02 7.018E+04 4 715E+00 2.012E+00 5.614E+02 3.772E-02
2064 1.259E+02 5.870E+04 4.622E+00 1.972E+Q00 5.503E+02 3 B97E-G2
2065 1.234E+02 6.742E+04 4.530E+00 1.933E+00 5.384E+02 3.624E-02
2066 1.210E+02 £ BO9E+Q4 4.4431£+00 1.885E+00 5.287E+02 3.552E-02
2087 1.186E+02 6 478E+04 4.353E+00 1.858£+00 5.182E+02 3.482E-02
2068 1.162E+02 6.350E+04 4.266E+00 1.821E+00 5.080E+Q2 3.4138-02
2069 1.139E+02 6.224E+04 4.182E+00 1.785E+00 4.979E+02 3.346E-02
2070 1. 117E+02 6. 101E+04 4.DY9E+00 1.7480+00 4.88tE+02 3.276E-02
2079 1.095E+02 5.980E+04 4,018E+00 1.715E+00 4.784E+02 3.214E-02
2072 1.073E+02 5 862E+04 3.9238E+00 1.681E+00 4 689E+02 3151E-02
2073 1.052E+02 5.745E+04 3.860E+00 1 64BE+00 4.596E+02 3.088E-02
2074 1.031E+02 5.632E+04 3.784E+00 1.615E+00 4 505E+02 3.027E-02
2075 1.010E+02 5.520E+04 3.708E+00 1.583E+00 4.416E+02 2 967E-02
2076 9 905E+01 5411E+04 3.636E+00 1.552E+00 4 325E+(2 2.908E-02
2077 9.709E+01 5.304E +04 3.564£+00 1.521E+00 4 243E+02 2.851E-02
2078 9,516E+01 5.199£ +04 3.493E+00 1.491E+00 4.150E+02 2.794E-02
2078 9.328E+01 5.096E+04 3.424E+00 1.461E+00 4.077E+02 2.738E-02
2080 9.143E+01 4 995E+04 3.356E+00 1.432E+00 3,996E+02 2.685E-02
2081 B.962E+01 4.895E+04 3.290E+00 1.404E+00 3.917£+02 2.632E-02
2082 8.785E+01 4.799E+04 3. 224E+00 1.376E+00 3.839E+02 2580E-02
2083 se1E+ 4 704E+(4 3161E+G0 1.349E+00 3.763E+02 2.528E-02
2084 8.440E+01 4 611E+04 3.098E+00 1.322E+00 3.680E+02 2.478E-02
2085 B273E+01 4.520E+04 3.037E+00 1.298E+00 3B816E+02 2.429E-02
2086 B8.109E£+01 4.430E+04 2.977E+Q0 1.270E+00 3.544E+02 2.281E-02
2087 7.949E +01 4.342E+04 2 918E+00 1.245E+00 3.474E+02 2.324E-02
2088 7.791E+01 4 256E+04 2.860E+00 1.221E+Q0 3.405E+02 2.288E-02
2089 7.637E+01 4.172E+04 2 BO3E+0D 1.196E+Q0 3.338E+02 2.243E-02
2090 7 ABGE+D1 4.089E+04 2, 7T4BE+{}{}) 1.173E+QQ 3.272E+02 2. 188E-02
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Landfilt Gas Results

Input Review

LANDFILL CHARACTERISTICS
Landfilil Open Year

Landfill Closure Year (with §0-year limit)
Actual Closurs Year {withoul kmil}

Have Model Caicuiate Closure Year?
Wasle Design Capacily

MODEL PARAMETERS

Methane Generation Rate, &

Potential Mathane Generation Capacity, L,
NMOC Conceatration

Methane Content

GASES / POLLUTANTS SELECTED

Gas / Pollutant #1: Totaf landfiH gas
Gas / Pollutani #2. Methane

Gas f Pollutand #3: Carbon diowide
Gas / Pollutant #4; NMOC

WASTE ACCEPTANCE RATES

1980
1866
1466
No
182,500

0.700
84
4,000
&0

shiort fons

year’!

m’ Mg

ppmy as hexahe
% by volume

Year Waste Accepted Waste-In-Place
{My/year) (shart tons/year} {My) {short tons}

1950 8,759 10,735 G g
1951 9,759 10,735 9,759 10,735
1952 9,759 10,735 19518 21,470
1953 8,758 0,735 29,277 32,205
1954 9,759 10,735 39,036 42,940
1855 9,759 10,735 48,795 53,675
1956 9,759 10,735 58,555 84,410
1957 9,75¢ 10,738 68,214 75,145
1958 9,755 10,736 78,073 85,880
1959 8,758 10,735 87,832 98,615
1960 9,75¢ 10,735 97,591 107,350
1961 9,759 10,735 107,350 118,085
1952 9,759 10,735 197,109 128,820
1983 9,759 10,735 126,868 139,555
1984 9,759 10,735 136,627 150,280
1965 9,75 10,735 148,385 161,025
1968 9,759 10,735 156,145 171,780
1967 Q ¢] 165,9051 182,485
1958 0 0 165,905 182,495
1969 0 0 165,905 182,495
1970 0 0 165,805 182,485
ig71 0 0 165,905 182,495
1972 0 0 165,905 182,495
1973 0 0 165,905 162,495
1674 6 0 165,905 182,495
1975 vj o 165,905 182,485
1976 0 0 165,906 182,495
1977 0 0 165,905 162,495
1978 i 0 165,905 182,495
1979 0 0 165,905 162,485
1980 G 0 165,905 182,495
1981 0 g 165,905 182,495
1982 G 0 165,905 182,485
1983 g v 165,805 182,495
1984 Q o 165,905 182,495
1985 0 0 165,905 182,495
1988 vj 0 165,905 182,495
1987 0 0 165,805 182,485
1988 ] 0 165,805 182,495
1889 o g 165,905 162,495
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Landfili Gas Results 3771201

WASTE ACCEPTANCE RATES (Continued)

Year Waste Accepted Waste-In-Place
Mgiyear) {short tans/year} My} {shart tons}

7850 0 0 165,905 182,435
1981 0 o 166,905{ 182,495
1992 0 g 165,905 182,495
1993 & )] 165,505 182 485
1994 o ] 165,905 182,495
1885 g 0 165,905 182,495
1986 4] 0 165,905 182,495
1997 0 0 165,605 182,495
1968 0 0 165,805 182,495
1989 0 0 165,905 182,495
2000 0 0 165,905 182,495
2001 0 0 165,905 182,495
2002 0 0 165,905 182,495
2003 0 o 166,508 182,495
2004 Q 0 165,905 182,495
2005 0 g 165,905 182,485
2008 0 0 165,905 182,485
2007 0 0 165,905 182,495
2008 4] 0 165,905 182,495
2009 8] 0 165,905 182,485
2010 0 0 165,805 182,495
2011 0 0 165,908 182,485
2012 0 0 165,905 182,495
2013 0 0 165,905 182,405
2014 0 4] 165,905 182,485
2015 0 0 165,905 182,485
2016 0 0 165,905 182,495
2017 i¢] 0 165,905 182 495
2018 9] ] 165,805 182,405
2019 ] it} 165,805 182,495
2020 0 0 165,905 182,495
2021 0 ¢ 168,805 182,495
2022 g 0 165,905 182,495
2023 0 o 165,805 182 465
2024 0 o 165,805 182,495
2025 )] 0 165,205 182,495
2026 0 0 165,905 182,495
2027 o 0 165,905 182,495
2028 0 o 165,908 182,495
2029 0 2] 165,905 182,495
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Landfi! Gas Resulls

Pollutant Parameters

Gas / Pollutant Default Parameters.

User-specified Poflutant Parameters:

Concenlration

Conceatration

Compound my Molecular Weight
Tota! fandfilt gas 0.00
§ Methana 165.04
& [Garbon dioxide 44.01
NMOC 4,000 86,18
1,1, 1-Trichlorcelhang
{methy! chicroform -
HAP 0.48 123414
t.1.22-
Tetrachlorosthane -
HAPINOC 11 167.85
1,1-Dichlcroethane
{elnyfidene dichloride} -
HAPNOC 2.4 98.47
1. 1-Dichlaroethene
{vinylidene chlorids) -
RAPNQC 0.20 96.94
1,2.Dichloreethane
{ethylene dichloride) -
HAPNOC .41 08 .66
1,2-Dichtoropropane
{propytene dichioride) -
HAPNVOC 0.8 112.99
2.Propano} {isopropyl
alcoholy - VOC 50 80,11
Acetone 7.0 58.08
Acrylonitrile - HAPAOG 6.3 5106
Banzene - No or
Unknown Co-disposal -
HAPNVOC 1.9 78.11
Benzene - Co-disposal -
® HAPNOC 11 7811
t [Bromodichicromelhane -
3 lvoe 3.1 163.83
o [Butane - VOC 50 58.12
& (Carbon disulfide -
HAPNQC 0.58 78.13
Carbon monoxide 140 28.01
Carbon tetrachloride -
HAPNOC 4.0E-03 153 84
Carbony! sulfide -
HAPNOC 0.49 8007
Chiprobenzene -
HAPNOG 0.25 112.56
Chiorodifluoromethane 13 86.47
Chilorcethane (elhy!
chioride) - RAPAOC 13 64 .52
Chloroform - HAPNVOC 0.03 119.39
Chloromethane - VOC 1.2 50.49
Dichiorobenzene - {HAP
for para isomeridOC) a 21 147
chhforodlfiuoromethana_ i6 120,91
Dichoroflucromelhane -
voo 26 102.92
Dichlorome!hane
tmethylene chloride} -
HAP 14 84.94
Dimethy! sulfide (methyl
sylfide) - VOC 78 62.13
Ethane 690 30.07
Elhanoi - VOO 27 46.08
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Pollutant Parameters (Continued}

Landfil Gas Resulls

Gas / Pollutant Default Parameters:

User-specified Pollutant Paramelers:

Concentration Concentration
Compoung fopmv} Molecuiar Weight {pomvy Molecular Weight
Ethyl mercaptan
{ethanethiol} - VOC 23 62.13
Ethyibenzene -
HAPNOC 4.6 106,18
Ethylens dibromide -
HAPNOC 1.0E-03 187.88
Fluorotrichloromethane -
VOC 0.76 137.38
Hexane - HAPNVOC B.& §86.18
Hydrogen sulfide 36 34.08
Mercury {total) - HAP 2.9E-04 200.61
Methy! ethyl ketone -
HAPNOC 71 7211
Methyt isobutyl kelone -
HAPAOC 1.8 100,16
Methyl mercaptan - YOO 25 48.19
Pentane - VOC 33 7215
Perchloroethylene
{tetrachloroethylene} -
HAP 3.7 165.83
Propane - VOC " 44.09
t-1,2-Dichloroathene -
VOGQ 28 06 o4
Toluene - No or
Unknown Co-disposat -
HAPNGC 39 9213
Toluene - Co-disposal -
HAPNOC 170 9213
Trichloroethylene
f {trichloroethene} -
& HARNDC 28 131.40
S |vinyi chloride -
B |HAPNVOC 73 62.50
& Ixylenes - HAPVOC 12 106.16
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Landfill Gas Results

72011

Results
Yoar Tatal landhilt gas Methane

(Mg/year) (m® ryean) (av R*3min} (Ma/year) (m* /year) (av f°3min)
1930 g 0 0 .0 0 0
1951 1 220E+03 9.767E 405 6.5626+01 3258402 4.883E405 3.281E+01
1952 1.825E+03 1.462E+06 9.821E+01 4.876E+02 7.308E+05 4.910E+01
1853 2.126E+03 1.703E+06 1.144E+02 6.679E+02 8. 513E+05 5.720E+01
1854 2 275E+03 1.822E+06 1.224E+02 6.078E+02 911 §E+05 6. 121 E+01
1955 2.380E+03 1.882E+06 1.264E+02 6. 27GE+02 0.408E+08 6. 321E+01
1956 2 387E+03 1.911E+06 1.284£+02 8.376E 402 $.555E+05 6.420E+01
1967 2 4056403 1.926E406 1.204E402 6.423E+02 9.678E+05 6.AB9E+01
1958 2.414E+03 1.933E 406 1 299E +02 6 448E+02 9 665E+05 6.494E+01
1950 2.418E+03 1.937E406 § 30TE+02 6.460E+02 9.683E+05 6.506E+01
1960 2.421E403 1.936E+06 1.302E+02 6.466E+02 3.692E+05 6.512E401
1961 2435E+03 1.939E+06 1.303E+02 6.469E+02 9.696E+05 6 515401
1962 2 422E+03 1.940E+06 1.303E+02 8.470E+02 $ 698E +05 5.516E+01
1963 2423E+03 1,940E+06 1.303E+02 6.4TIE+02 9.699E+05 6.517E+01
1964 2 423E+03 1.840E+06 1.303E+02 B.4TIE+02 9.700E+05 6.517E+01
1965 2.423E+03 £ 940E+06 1.304E +02 6 471E+02 9. 700E +05 6.518E+01
1966 2.423E+03 1.940E+06 1.304E+02 6.472E+02 3 700E+05 6.518E+01
1967 2.423E+03 1.840E+06 1.304E+02 6.472E402 9.700E+05 6.518E+01
1968 1.203E+403 9.634E+05 6.473E+01 3.214E+02 4 817E+05 3.237E+01
1969 5.975E+02 4.784E+05 3.214E+01 1 596E+02 2 302E+05 1.607E+01
1970 2.967E+02 2 376E+05 1.696E+01 7.925E+01 1.188E+05 7.981E+00
1971 1.473E+02 1.180E+05 7.927E+00 3.935E +01 5.809E+404 3.963E+00
1972 71.316E+01 5. 35954'04 3.936E+00C 1. 9_§4E+01 2.828E+04 1.868E+400
1973 3.633E+01 2.909E+04 t. 955E+00 9.70BE+0C 1. 45554'04 9.774E-01
1974 1.804E+01 1.445E+04 9. 7075 01 4.81 SE+00 1. 22354-03 4 853E-01
1875 8.959E+00 7A74E+03 4.820E-01 2 383E 400 3.587E+03 2.410E-01
1976 4 449E+00 3.563E+03 2.394E-01 1.188E+00 1 781E403 £ 197E-04
1977 2.209+400 1.769E+03 1.189E-01 5 901E-0t 8.846E+02 5.943E.02
1978 1.087E+00 8.785E+02 5.903E.02 2. 93“.:. 01 43935402 2951E-02
1979 5.448E-01 4.363E+02 29002 1.455E-01 2.181E+02 1 466E-02
1680 _2.7055-01 2.166E +32 1.486E-02 73227E-02 1.083E+02 7.278E 03
1981 1.343E-01 1.076E402 7.228E.03 3.589E.02 5.379E+01 3.614E-03
16982 6.672E-02 5.342E+01 3.580E-03 1.782E-02 2.8671E+01 1.795E-03
1983 3.313E-02 2 653E+01 1.782E.03 8.849E.03 1.326E+01 8.912E-04
1984 1.645E .02 1.317E+01 8.852E.04 4.384E-03 6.587E+00 4.426-04
1985 8.170E-03 6.542E+00 4.396E-04 2 182E-03 3.271E+00 2 198E.-04
1986 4.057E-03 3.249E +00 2.183E-04 1.084E-03 3 624E+00 1.091E-04
1987 2.0156-03 1.643E+00 1.084E-04 5.381E.04 8.066E.-01 5 420E-05
1988 1.000E-03 8.011E-01 5.383E.05 2.672E-04 4.006E-01 2 691E-05
1986 4.963E-04 3.978E.01 2 673E.05 1.337E-04 1.989E 01 1 336E. 05
1990 2.467E-04 1. 9765-01 1.327E-05 6. 59{35-05 9.878E- 02 6.637E-06
1991 1.225E-04 9.810E-02 6.591E-08 3.272E.05 4 905E-02 3.206E 06
1992 6.0B4E-05 4.872E-02 3.273€-06 1.625E.08 3 436E-02 t 637E-06
1993 3.021E-05 2 419E.02 § 625E-06 8 O70E-06 1.210E-02 8.127E.07
1594 1.500E-05 1.201E. 02 8.0726-07 4.007E-06 6.007E.03 4.036E-07
1995 7 450E-06 5 S66E-03 4.008E-07 1.990E.06 2.983E-03 2 004E-07
1996 3.699E.06 2.962E.03 1.990E-07 9.882E.07 1 437E.03 9.952E.08
1997 1.837E.06 1.471E-03 9.884E-08 4.907E-07 7.355E-04 4.942E-08
1908 8. 123E o7 7.305E-04 4 508E-08 2A437E-07 3653E-04 2 454E-08
1995 4.530E-07 3.628E-04 2437E-08 1.210£-07 1.814£-04 t.219E-08
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Landfili Gas Resuilts

Results {Continued)

7o

Year Total landfil gas Methane
(Mg/year) (m*/year) (ay f*3/min} (Mg/year) {m> tyear) {av B 3/min}

2000 2 250E-07 1B01E-04 1210E-08 6.009E-08 9.007E-05 6.052E-09
2001 1.117E-07 8.946E-05 6.611E-09 2.984E-08 4.473E-05 3.005E-09
2002 5.548E-08 4.442E-05 2.985E-09 1.482€-08 2221E-05 1.492E-09
2003 2.755E-08 2.206E-05 1.482E-09 7.355E-09 1.103E-05 7TA11E-10
2004 1.368£-08 1.095E-05 7.360E-10 3.654E-09 5477E-06 3.880E-10
2005 6.793E-09 5.440E-08 3.655E-10 1.815E-09 2.720E-06 1.828E-10
2006 3.374E-09 2701E-08 1.815E-10 9.011E-10 1.351E-06 9.075E-11
2007 1.675E-09 1341E-06 9.013E-11 4.475E-10 6.707E-07 4.507E-11
2008 8,319£-10 6.661E-07 4.476E-11 2.222E-10 3.331E-07 2.238E-11
2009 4131E-10 3.308E-07 2223E-11 1.103E-10 1.854E-07 1.111E-11
2010 2.051E-10 1.643E-07 1.104E-11 5480E-11 8.213E-08 6.519E-12
2011 1.019E-10 8.157E-08 5481E-12 2721E-11 4.079E-08 2.740E-12
2012 5.089E-11 4.051E-08 2.722E-12 1351E-11 2.025E-08 1.961E-12
2013 2.812E-11 2.012E-08 1.352E-12 6.710E-12 1.008E-08 6.758E-13
2014 1.247E-11 9.989E-09 6.712E-13 3.3326-12 4.995E-08 3.356E-13
2015 6.1956-12 4.960E-09 3333613 1.655E-12 2.4B0E-09 1.666E-13
2016 3.076E-12 2.463E-09 1.655E-13 8217E-13 1.232E-09 8275E-14
2017 1.628E-12 1223E-09 8.219E-14 4.080E-13 6.116E-10 4.109E-14
2018 7.586E-13 6.074E-10 4.081E-14 2.026E-13 3.037E-10 2.041E-14
2019 3.767E-13 3018E-10 2027614 1.006€-13 1 508E-10 1.013E-14
2020 1.871E-13 1.498E-10 1.006E-14 4.997E-14 7.490E-11 5.0326-18
2021 9.289E-14 7.439E-11 4.988E-15 2481E-14 3.719E-11 2.499E-15
2022 4.613E-14 3.694E-11 2.482E-15 1.232E-14 1.847E-11 1.241E-15
2023 2291E-14 1.834E-11 1.232E-15 6.119E-15 9.172E-12 6.162E-16
2024 1.138E-14 9.109E-12 6.120E-16 303DE-15 4.554E-12 3.060E-16
2025 5,649E-15 4523E-12 3.039E-16 1.509E-15 2262E-12 1.520E-16
2026 2.805E-15 224BE-12 1.509E-16 7.493E-16 1.1236-12 7.546E-17
2027 1.393E-15 1415812 7495E-17 3721€E-16 5577E-13 3747E-17
2028 6.917E-16 5.539E-13 3722617 1.848E-16 2770E-13 1.861E-17
2029 3.435E-16 2.751E-13 1.848E-17 9ATEE-1T 1375E-13 9,241E-18
2030 1.706E-18 1.366E-13 9.178E-18 4.556E-17 6.830E-14 4.589E-18
2031 8ATIE-17 6.783E-14 4.558E-18 2.263E-17 3.392E-14 2279E-18
2032 4,207E-17 3.368€-14 2.263E-18 1124E-17 1.684E-14 1_132E-18
2033 2089817 1673614 1.124E-18 5.580E-18 8363E-15 5.619E-19
2034 1.037E-17 8.308E-15 5581E-19 2711E-18 4.153E-15 2.790E-19
2035 5.151E-18 4.125£-15 2771619 .1.376E-18 2.062E-15 1.386E-19
2036 2558E-18 2.048E-15 1.376E-19 6.833E-19 1.024E-15 6.884E-20
2037 1.270E-18 1.017E-13 6.834E-20 3.393E-19 5.086E-16 3A17E-20
2038 6 308E-18 5051E-16 3.304E-20 1.685E-19 2.526£-16 1697E-20
2039 3.132E-19 2.508E-16 1.685E-20 8.367E-20 1.254E-16 8.427£-21
2040 1.556E-19 1246E-16 8.369E-21 4155E-20 6.228E-17 4.185€-21
2041 7.724E-20 6.185E-17 4.156E-21 2.063E-20 3.093E-17 2.078E-21
2042 3.836E-20 3.072E-17 2.064E-21 1.025E-20 1.536E-17 1.032E-21
2043 1.905€-20 1.525E-17 1.025E-21 5.088E-21 7.626E-18 5.124E-22
2044 9.459E-21 7.574E-18 5.089E-22 2 527E-21 3787E-18 2.545E-22
2045 4.697E-21 3761E-18 2527E-22 1.265E-21 1.881£-18 1.284E-22
2046 2.333E-21 1.868E-18 1.265E-22 6.231E-22 9.339E-19 6.275E-23
2047 1.158E-21 9275E-19 6.232E-23 3.094E-22 4.638E-19 3.116E-23
2048 5.752E-22 4 BOBE-19 3.095E-23 1.536E-22 2.303E-19 1.547€-23
2049 2 B56E-22 2.287E-19 1.537E-23 7.630E-23 1.144E-19 7.684E-24
2050 1.418E-22 1.136E-19 7.632E-24 3.789E-23 5.679E-20 3.816E-24
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Landfill Gas Resulls

Results (Continued)

720

Yoar Total fandfil gas Methane
(Ma/year) (m’ fyear) (av {2 3/min) (Mglyear) (m” fyaar} {av ft"3/min)

2051 7.044E-23 5.640E-20 3.790E-24 1.881E-23 2.820E-20 1.895E-24
2052 3.498E-23 2.801E-20 1.882E-24 9 343E-24 1.4G0E-20 9.410E-25
2053 1.737E-23 1.391E-20 9.345E-25 4.640£-24 6,954E-21 4.673E-25
2054 8.626E-24 6.907E-21 4641E-25 2.304E-24 3.453E-21 2.320E-25
2055 4.283E.24 3.430E-21 2.305E-25 1.144E-24 1.715E-21 1.182E-25
2056 2.127E.24 1.703E-21 1.144E-25 5.682E-25 8.516E-22 5.722E.26
2057 1.056E-24 8.458€-22 5.683E-26 2.821E-25 4.229E-22 2.841E-26
2058 5.245E-25 4.200E-22 2 822E-26 1.401E-25 2 100E-22 1.411E-26
2059 2.605E-25 2.086E-22 1.401E-28 6.957E-26 1.043E-22 7.007E-27
2060 1.293E-25 1.036€-22 6.959E-27 3.455E-26 §.179E-23 3.480E-27
2061 6.423E-26 5.143E-23 3.456E-27 1,716E-26 2.872€-23 1.728E-27
2062 3.190E-26 2.554E-23 1.746E-27 8.520E-27 1.277E-23 8.580C-28
2083 1.584E-26 1.268E-23 8.522E-28 4231E-27 6.342E-24 4261E-28
2064 7.865E-27 6.298E-24 4.232E-28 2.101E-27 3.149E.24 2.116E-28
2065 3.906E-27 3.128E-24 2.101E-28 1.043E-27 1.564E-24 1.051E-28
2066 1.940E-27 1 .553E-24 1.044€-28 5.181E-28 7.766E-28 5218E.29
2067 9.632E-28 7.713E-25 5.182E-29 2.573€-28 3.856E-25 2.594E-29
2068 4.783E-28 3.830E-25 2 573E-29 1.278E-28 1.915€-25 1.287E-28
2089 2.375E-28 1.902E-25 1278E-28 6.344F-29 8.510E-26 6.390E-20
2070 1.179E-28 9.445E-26 6.34BE-30 3.151E-29 4722E.28 3ATIE-30
2071 5.857E-29 4.690E-26 3451E-30 1.584E-29 2.345E-26 1 576E-30
2072 2.909E-29 2.329E-26 1.565E-30 7 769E-30 1.165E-26 7.824E-31
2073 1.444E-29 1.457E-28 7.771E-31 3.858E-30 5.783E-27 3.885E-31
2074 7.172E-30 5.743E-27 3.859E-31 1.916E-30 2.872E-27 1.929E-31
2075 3.562E-30 2.852E-27 1.916E-31 9.614E-31 1.426E-27 9.581€.32
2076 1.765E-30 1.418E-27 9.816E-32 4.724E-31 7.081E-28 4.758E-32
2077 8.783E-31 7.033E-28 4.726E-32 2 346E-31 3.517E-28 2.383E-32
2078 4.362E-31 3.493F.28 2.347E-32 1.4B5E-31 1.746E-28 1.173E-32
2079 2.16BE-31 1.734E-28 1.165E-32 5.785E-32 8.672E-28 5.826E-33
2080 1.076E-31 8.612E-28 5.787E-33 2.873E-32 4 306E-29 2.893E-33
2081 5 341E-32 4.277E-29 2.874E-33 1.427E-32 2.138E-29 1.437E-33
2082 2.652E-32 2.124E-29 1.427E-33 7.084E-33 1.062E-29 7.135E-34
2083 1.317E-32 1 065E-29 7.086E-34 3.518E.33 5.273E-30 3.543E-34
2084 6.540E-33 5237E-30 3.519E-34 1.747E-33 2.619E-30 1.759E-34
2085 3.248E-33 2.601E-30 1.747E-34 8.675E-34 1.300E-30 8.737E-35
2088 1.613E-33 1.291E-30 8.677E-35 4.308E-34 6.457€ -3 4.339E-35
2087 8.009E-34 §.413E-31 4.300€-35 2.139E-34 3.207E-31 2 155E-35
2088 3.977E-34 3.185E-31 2.140E-35 1.062E-34 1 582E-31 1.070E-35
2088 1.975E-34 1 .582E-31 1.063E-35 5,275E-35 7.908E-32 5.313£.36
2090 9.808E-35 7.854E-32 5 277E-36 2.620£-35 3 927E-32 2.638E-36
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Results {Continued)

3172011

Year Carbon dioxide NMOC
{Mg/year) (m° /year) {av §#*3/min) Mg/year) (m® syear) (av ft*3/min)

1950 0 a o 0 ™D 0
1951 8 930E+02 4.883E+05 3.281E+01 1 400E+01 3 SO7E+03 26256-01
1952 1338E+403 7 308E+05 4.910E+01 2 09BE+01 5 B4TE+03 3 928E-01
1953 1.558E+03 8 513E405 5.720E+01 2.441E+01 6.810E+03 4 576E-01
1954 1,668E+03 9.111E+05 6.121E+01 2 513E+01 7.288E+03 4.897E-01
1955 1.722E+03 9.408E+05 6321E+01 2 698E+01 7.5266+03 5.067E-01
1856 1.749E+03 9_555E+05 6.420E+01 2.740E+D 7644E+03 5.136E-01
1957 1.7626+03 9.528E+05 5 469E+01 2.761E+01 7.703E+03 5.175E-01
1958 1.769E+03 $.665E+05 6 494E+01 2.771E+01 7.732E+03 5_195E-0'1
1959 1.772E+03 9.683E+05 6.506E+01 2.777E+MN 7. 746E+03 5205E-01
1960 1.774E+03 9.692E+05 8.512E+01 2.779E401 7 753E+03 § 209E-01
1961 1.775E+03 9.696E+05 6.545E+01 2 780E+01 7 75TE+03 5.212E-01
1962 1.775E+03 $.59BE+D5 6.51BE+D1 2.781E+01 7 75QE+03 5 213E-01
1963 1775E+03 9.509E+05 6.517E+01 2781E+01 7.759E +03 5 214E-08
1964 1.776E+03 9.700E+05 6.517E+01 2.782E+01 7.760E+03 5 214E-01
1965 1 776E+03 $.700E+05 6.518E+07 2.782E+01 7 760E+03 5.214E-0
1966 1.776E+03 9 700E+05 6.518E+01 2.782E+01 7.760E+03 5214E-0f
1967 1 776E+03 9.700E +05 6.518E+01 2.782E+01 7.760E+03 5.214E-01
1968 8.818E+02 4.817E+05 3 237E401 1.381E+01 3.854E+03 2.589E-01
1969 4379E+02 2.392E+05 1 BOTE+01 B.859E+00 1.914E+03 1286E-01
1970 2174E+02 1.188E+05 7.981E+00 3.406E+00 9.503E+02 £.385€-02
1971 1.080E+02 5.899E+04 3.863E+00 1 692E+00 4 7 19E+Q2 3171E-02
1572 5 362E+01 2.829E+04 1.968E+00 8.400E-01 2343E+02 1.575E-02
1973 2.663E401 1 455E+04 9.774E-01 4174E01 1164E+02 7.816E-03
1974 1.322E+01 7 223E+03 4853E-01 2 071E-01 5.779E+01 3.883E.03
1975 6.566E+00 3.587E+03 2 410E-01 1.029E-01 2.870E+401 1 §28E-03
1976 3261E+00 1781403 1.197E-01 5 108E-02 1 425E+01 9.575E-04
1977 1 B1GE+00 8.846E+02 5 943E-02 2 537E-02 7 076E+00 4.755€-04
1978 8.041E-Gt 4393E+02 2.851E02 1260E-02 3514E+00 2.381E-04
1979 3 993E-01 24B1E+02 1.466E-02 6.255€-03 1.745E+00 1.172€-04
1980 1.983E-01 1.083E+02 7.278E-03 3.108E-03 8.666E-01 5822E-05
1981 9.846E-02 5.379E+01 3614E-03 1.542E-03 4.303E-01 2891E-05
1882 4 890E-02 2 87T1E+{(1 1.7958-03 7.660E-04 2A37E-DT 1.438E-05
1883 2. 428E-02 §.326E+01 8912£-04 3B04E-04 1.061E-Ct 7.130E-06
1984 1.206€-02 6.587E+00 4.426E-04 1 889E-04 $270E-02 3.541E-06
1985 5.988£-03 3. 271E+O0 2 198E-04 9.380E-05 2817E-Q2 1.758E-06
1986 2.973E-03 1.624E+00 1.091E-04 4 B58E-05 1.299E-02 8.731E-07
1987 1 477E03 8.066E-01 5.420E-05 2.3136-08 5A53E-03 4.336E-07
1988 7.332E-04 4.008E-01 2.691E-05 1.149E-06 3.204€-03 2.153E-07
1989 3.641E-04 1 989E-01 1.336E-05 5 704E-06 1 51E-03 1.069E-07
1990 1.808E-04 9.878E-02 6 637E06 2.8326-06 7 S02E-04 5.308E-08
1891 8 879E-05 4,905E-02 3.296E-06 1.407E-06 3.924E-04 2.837E08
1992 4.459E-05 2.436€.02 1.637E-06 6.985€-07 1.949E-04 1.309E-08
1993 2.214E-05 1210E-02 8.127€-07 3.469E 07 9.677E-05 6.502E-09
1994 1 099E-05 6.007E-03 4.036E-07 1.722E-07 4.805€-05 3.229E-09
1985 5.460E-08 2.983E-03 2.004E-Q7 8.553E-08 2.3B6E-05 1.503E-09
1996 2711508 1.481E-G3 §.952E-08 4247E-08 1.185E-05 7.962E-10
1997 1.346E-0B 7 355E-04 4 842E-08 2.109E-08 5.884E-06 3.954E-10
1998 6 686E-07 3.653E-04 2 454E-08 1.047E-08 2.922E-06 1 963E-10
1998 3.320E-07 1814E-04 1.219E-08 5201E£-09 1.451E-06 9.750E-11
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Results (Continued}
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Year Carbon dioxide NMOC
(Mo/year) {m” fyear} (av ft"I/min) (Mo/year] {m” fyear) {av #*3/min)

2000 1.645E-07 9.007E-05 6.052E-09 2.583E-09 7.206E-07 4.842E-11
2001 8187E-08 4.473E-05 3.005E-09 1.283E-09 3.578E-07 2.404E-11
2002 4.066E-08 2.221E-05 1.492E .09 6.359E-10 1.777E-07 1.194E-11
2003 2 019E-08 1.103E-05 7411£-10 3.163E-10 8.824E-08 5.829E-12
2004 1.003E-08 5.477E-06 3.680E-10 1.571E-10 4 382E-08 2.944E-12
2005 4.879E-09 2.720E-08 1.828E-10 7.800E-11 2.176E-08 1.462E-12
2006 2.472E-09 1.351E-08 9.075E-11 3873E-11 1.081E-08 7.260E-13
2007 1.228E-09 8.707E-07 4.507E-11 1.923E-11 5.366E-09 3.605E-13
2008 6.097E-10 3.331E-07 2,238E-1% 8.551E-12 2.685E-09 1.790E-13
2009 3.028E.10 1.654E.07 1141E-11 4.743E-12 1.323E-08 8.890E-14
2010 1.503E-10 8.213E-08 5.619E-12 2355E-12 6.871£-10 4.415E-14
2011 7.468E-11 4.079E-08 2.740E-12 1.170E-12 3.263E-10 2.192E-14
2012 3708E-11 2.025E-08 1,361E-12 5.808E-13 1.620E-10 1.089E-14
2013 1.841E-11 1.006E-08 6.758E-13 2.884E-13 8.046E-11 5.406E-15
2014 9.143E-12 4.995E-09 3.356E-13 1.432E-13 3.986E-11 2.685E-15
2015 4.540E-12 2.480E-09 1.666E-13 7112E-14 1.984E-11 1.333E-15
2018 2.285E-12 1.232E-09 8.275E-14 3.532E-14 9.853E-12 6.6208-16
2017 1.920E-12 6.116E-10 4_109E-14 1.754E-14 4.893E-12 288E-15
2018 5.560E-13 3.037E-10 2.041E-14 8.708E-15 2430E-12 1633E-16
2019 2.761E-13 1.508E-10 1.013E-14 4.325E-15 1.207E-12 8.107E-17
2020 1.371E-18 7.490E-11 5.032E-15 2.148E-15 5.992E-13 4.026E-17
2021 6.808E-14 3.719E-11 2.499E-15 1.067E-15 2.975E-13 1.999E-17
2022 3.3B1E-14 1.847E-11 1.241E-15 5.296E-16 1.478E-13 9.928E.18
2023 1.679E-14 9.172E-12 6.162E-16 2 630E-16 7.337E-14 4.930E-18
2024 8.337E-15 4.554E-12 3.060E-16 1.306E-16 3844E-14 2.44BE-18
2025 4.140E-15 2.282E-12 1.520E-16 6.486E-17 1.809E-14 1216E-18
2026 2.056E-15 1.123E-12 7.546E-17 3.2218-17 8.985E-15 6.037E-19
2027 1.021E-15 5577E-13 3.747E-17 1.599E17 4.462E-15 2.998E.19
2028 5.070E-16 2.770E-13 1.861E-17 7.042E-18 2.216E-15 1.483E-18
2029 2.518E-18 1375613 9241E-18 3.944E-18 1.100E-15 7.393E-20
2030 1.250E-18 6.830E-14 4.589E-18 1.658E-18 5.464E-16 3671E-20
2031 6.208E-17 3.392E-14 2.270E-18 9.725E-19 2713E.16 1.8238-20
2032 3.083E-17 1.684E-14 1.132E-18 4.830E-19 1.347E-16 9.053E-21
2033 1531E-17 8.363E-15 5819E-19 2.398E-19 6.691E-17 4.496E-21
2034 7.602E-18 4.153E-15 2.790€-18 1.191€-18 3.323E-17 2.232E-21
2035 3.775E-18 2.062E-15 1.388E-19 5.914E-20 1.650E-17 1.109E-21
2036 1.875E-18 1.024E-15 £.881£-20 2.937E-20 8.193E-18 5.506E-22
2037 9.310E-19 5.086E-16 3.417E-20 1.458F-20 4.069E-18 2.734E-22
2038 4.623E-19 2.526E-16 1.697E-20 7242E-21 2.020€-18 1.358E-22
2039 2296E-19 1.254E-16 8.427E-21 3.696E-21 1.0038-18 6.741E-23
2040 1.14DE-19 6.228E-17 4.185E-21 1.786E-21 4.982E-19 3.348E-23
2041 5.661E-20 3.093E.17 2078E.21 8.868E.22 2.474E-19 1.662E-23
2042 2.811E-20 1.536E-17 1.032€-21 4.404E-22 1.229E-19 8.255E-24
2043 1.386E-20 7.626E-18 5.124E-22 2.187E-22 8.101£-20 4_099E-24
2044 8.932E-21 3.787E-18 2.545E.22 1.086E-22 3.030E-20 2.036E-24
2045 3.443E-21 1.881E-18 1.264E-22 5.393E-23 1.508E-20 1.011E-24
2046 1.740E-21 9.339E-19 6.275E-23 2678E-23 7AT1E-21 5020E-25
2047 8 489E-22 4.638E-19 3.116E-23 1.330E-23 3.710E-21 2.483E-25
2048 4.218E-22 2303E-19 1.547E-23 6.604E-24 1.842E-21 1.238E-25
2049 2.093E-22 1.144E-19 7.684E-24 3.279E-24 9. 149E-22 5.147E.26
2050 1.040E-22 5.679E-20 3.816E-24 1.829E-24 4.543E-22 3.0538-26




Landfill Gas Resulls

3701

Resuits {Continued)
Year Carbon dloxide NMOGC
(Ma/year) {m 3/year) fay f*3/min) {(Mg/year) {m” fyear} {av ft*3/min}

2051 5162E.23 2.820E-20 1.895E-24 8.087E-25 2.256E-22 1516E.28
2052 2564E-23 - 1400E-20 9.410E-25 4.016E-25 4+.120E-22 7.5288-27
2053 $273E-23 6.954E-21 4.673E-25 1904E.25 5. 564E-23 3.738E-27
2054 6322E-24 3 453€-21 2 320E-25 9.803E-26 2.763E.23 1.856E-27
2055 3.139E-24 1.715E-21 1.152E-25 4.918E-26 1.372E-23 9.218E-28
2056 1.559E-24 8.516E-22 5.722E-26 2.442E-26 6.813E-24 4 578E-28
2087 7.741E.25 4. 229E-22 2 BA1E-26 1.213£.28 3.383E-24 2273E-28
2058 3.844E-25 2_100E-22 1.411E-26 6.022E-27 1.680E-24 1.129E-28
2058 1 900E-25 1.043E-22 7.007E-27 2.990E-27 8.343E-25 5.606E-28
2080 9.480E-26 5.179E-23 3.480E-27 1.488E-27 4,143E.25 2_784E-28
2081 4.707E-25 2.572E.23 1.728E-27 7 374L-28 2.067E-25 1.362E.20
2062 2.338E-26 1.277E-23 8.580E-28 3662E-28 1022E-25 8.864£-30
2083 1.161E-28 6.342E-24 4.261£-28 1.810E-28 5073E-26 3.409E-30
2064 5§ 765E-27 3.149E.24 2.118€-28 9.030E-29 2.519E.26 1.893E-30
2065 2.863E-27 1. 584E.24 1051E-28 4.484E-29 1 251E-26 8.4086E-31
2068 1422E.27 7. 766E-25 5.218E-29 2227E-29 6.2138-27 4. 174E-31
2067 7.059£-28 3.856E-25 2 591E-29 1 106E-29 3.085E-27 2.073E-31
2068 3 505E-28 1.915E-28 1.287E.29 5491€-30 1.532E-27 1.029E-31
2069 1.741E-28 9.510E-26 6.390E-30 2.727E-30 7.608E-28 5.112E-32
2070 8.644E-29 4722826 3.173E-30 1.364E-30 3.778E-28 2.538E-32
2071 4.293E-29 2.345E-26 +.576E-30 6.725E-31 1.876E-28 1.261E-32
2672 2132E-29 1.165E-28 7.824E-31 3330E-31 9.316E-28 6.259E.33
2073 1.059E-29 5,783E-27 3.885€-31 1.658E-31 4 526E-29 3.108E-33
2074 §.257E.30 2.872E-27 1.928E.31 §235E-32 2.207E-29 1 544E-33
2075 2.810E-30 1.426€.27 9.581E-32 4.089E-32 t.141E-29 7 B65E-34
2076 1.296E-30 7.084E-28 4.758E-32 2031E.32 5 685E-30 3.806E-34
2077 6.437E-31 3517E-28 2.363E-32 1.008E-32 2.813€.30 1.890E.34
2078 3.197E-31 1.746E-28 1.173E-32 8.008E.33 1.387E-30 $.386E-35
2079 1 587E-31 8.872E-29 5.826E.33 2.487E-33 5.937E-31 4661E-35
2080 7.883E-32 4.306E-29 2.893E-33 1235E-33 3 445E.31 2.315E-35
2081 3.914E-32 2.138E-29 1,437E.33 6.132E-34 1.741E-31 1.149E-35
2082 1.944E-32 1.062E-29 7.135E-34 3.045E-34 8§.495E-32 5708E-36
2083 9.653E-33 5273E-30 3.543E-34 1.512E-34 4 219E-32 2 834E-36
2084 4793E.33 2 618E-30 1.759E-34 7 509E-35 2098E-32 1 408E-36
2085 2.380E-33 1.300E-30 8.737E-35 3.729E-35 1.040E.32 6.890E-37
2086 4_182E-33 6.457E-31 4339E-35 1.852E-35 5. 166E-33 3474E-37
2087 5.870E-34 3.207E-31 2.165E-35 9.195E-36 2.565E-33 1. 724E-37
2088 2.915E-34 1.592E-31 1.070E-35 4 568E-36 1.274E-33 8.550E-38
2089 1.447E-34 7.908E-32 5.313E-36 2.2B8E-36 6.326E-34 4 250E-38
2080 7.188E-35 3 927E-32 2.638E-36 1.126E-36 3441834 2.111E-38
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Landfill Gas Results

Input Review
LANDFILL CHARACTERISTICS

Landfili Open Year 1950

Landfill Closure Year {with 80-year limit} 1966

Actual Closure Year {without fimit) 1966

Have Model Calculate Closure Year? No

Waste Design Capacity 182,500 short tons
MODEL FARAMETERS

Methane Generation Rats, K 0.050 year™
Potential Methane Generation Capacity, b, 170 m Mg
MMOC Concentration 4,006 ppmyv as hexane
Methane Content 50 % by volume
GASES / POLLUTANTS SELECTED

Gas f Poliutant #1; Total landfill gas

Gas { Pollutant #2; Methane

Gas / Pothutant #3: Carbon dioxide

Gas / PoYutant #4: NMOC

WASTE ACCEPTANCE RATES

Year Waste Accepted Waste-n-Place
(Mg/year} {short tons/year) (Mg) {shor tons]

1950 9,759 10,735 0 ¢
1951 9,759 10,735 9,759 10,735
1952 9,759 10,735 19,518 21.470
1853 8,769 10.735 29,277 32,205
1954 9,759 10,735 39,036 42,940
1955 9,759 10,735 48,705 53,675
1956 9,759 10,735 58,655 64,410
1857 9,759 10,735 68,314 75,145
1958 8,759 10,736 78,073 85,880
1959 8,759 10,735 87.832 96,615
1960 8,758 10,735 97,591 107,350
1961 9,759 10,735 107,350 118,085
1962 8,759 10,735 117,109 128,820
1963 9,759 10,735 126,868 139,555
1964 9,758 10,735 136,627 150,280
1965 9,75¢ 10,735 146,386 161,025
1966 9,750 10,735 156,145 171,760
1967 G g 165,906 182,485
1968 6 0 165,505 182,495
1969 0 0 165,905 182,495
1970 o ] 165,905 182,495
1871 4] v 165,808 182,485
1572 0 o 165,906 182,495
1973 4] o 165,905 182.495
1974 0 0 165,905 182,498
1975 o 4] 165,805 182,495
1978 0 ] 165,905 182,495
1977 ¢ 0 165,805 182,495
1878 G ] 165,905 182,485
1979 0 0 165,905 182,495
1980 G 4] 165,905 182,495
1981 ¢ G 165,905 182,495
1862 g 0 165,905 182,495
1983 G ] 165,905 182,495
1984 G ¢ 165,905 182,485
1885 & 1 165,905 182,495
1986 0 v 165,905 182,495
1887 0 0 165,905 182,495
1988 ¢ v 165,906 182,495
1889 G G 165,805 182,485
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Landfilt Gas Resulls ; 37742011

WASTE ACCEPTANCE RATES {Continuad}

Yoar Waste Accepted Waste-In-Place
{Mg/year) {shiort tans/year) {Mg) {short tons)

1890 0 0 165,905 182,495
1991 0 o 165,905 182,495
1992 0 0 165,905 182,495
1593 0 0 165,905 182,495
1994 0 0 165,905 182,485
1985 8 0 165,805 182,495
1906 0 0 165,505 182,495
14907 0 8 165,905 182,496
1998 0 0 165,805 182,495
1998 8 o 165,805 182,485
2000 o 0 165,905 182,495
2001 0 0 165,505 182 455
2002 6 0 165,505 182,495
2003 it 0 165,905 182,495
2004 0 o 165,505 182,495
2005 0 0 165,908 182 495
2006 i 0 166,805 182,495
2007 ] it 165,905 182,495
2008 i o 165,905 182,485
2009 0 4] 165,90% 182,495
2010 8 0 165,905 182,495
2011 0 ] 165,905 182,495
2012 0 0 165,905 182,495
2013 8 0 165,805 182,495
2014 8 0 165,905 182,495
2015 0 0 165,508 182,495
2016 o 0 165,905 182 485
2047 o 0 165,905 182,498
2018 o 0 165,905 182,495
2019 i 0 165,908 182,495
2020 i 0 165,805 182,495
2021 0 0 165,905 182,495
2022 0 0 165,505 182 495
2023 0 0 165,905 182,495
2024 0 0 165,905 182,495
2025 0 0 165,905 182,495
2026 0 i 165,906 182,495
2027 0 0 165,905 182,485
2028 0 0 165,805 182,495
2029 0 0 165,805 182,495
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Landfilf Gas Results 372011

Pollutant Parameters

Gas / Pollutant Default Paramelers: User-specified Pollutant Parameters.
Congcentration Concentration
Compotind Motecutar Weight v Molecuiar Weight
Total fandfil gas 0.00
$ IMethane 16.04
8 Carbon dioxide 44.01
NMQC 86.18
1,1.1-Trichloroethane
{methyl chioroform} -
HAP 0.48 133.41
1,1,2.2-
Tetrachloroethane -
HAPNOC 1.1 167.85
1,1-Dichigroethane
{ethylidene dichioridej -
HAPNGC 2.4 98.97
1,1-Dichioroethene
{vinylidene chioride} -
HAPNOC .20 95.94
1,2-Dichloroethane
{ethylene dichloride} -
HAPAQC (.41 98.96
1,2-Dichloropropane
{propylene dichlotide) -
HAPNOC 018 $12.99
2-Propanoi {isopropyl
aleahol) - VOO 50 66.11
Acetone 7.0 5808
Acrylonitrile - HAPANOC 6.3 53 06
Benzene - Noof
Unknown Co-disposal -
HARNVOC 19 78.11
Benzene - Go-disposal -
g HAPNOC 14 7811
Bromodichloromethans -
£ jvoc 3.1 163.83
e |Butane - VOC 5.0 58,12
& itarmon disulfide -
HAPNVOC .58 7813
Carbon monoxile 140 28.M
Carbon tetrachioride -
HAPNOC 4 QE-03 153.84
Carbonyt sulfide -
HARPNGC 0.49 60.07
Chlorobenzene -
HAPNOC 0.25 112.56
Chiorodifluoromethane 13 86.47
Chioroethane {ethyt
chioride) - HAPNOG 1.3 64.52
Chioroform - HARNOC 0.03 115.39
Chisromethane - VOC 1.2 50.49
Dichlorobenzene - {(HAP
for para isomet/VOC) 0.01 147
Dichlorodifluoromethane 8 120.91
Bichivroflioromethane -
YOG 26 162,92
Dichloromethane
{methylene chloride) -
HAP 14 84 94
Dimethyl sulfide {methyl
sulfide) - VOC 7.8 6213
Ethana 880 30.07
Ethanot - VOC 27 4608
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Landfili Gas Resulls

Pollutant Parameters {Continued}

Gas / Polliutant Default Parameters: User-specified Poliutant Parameters:
Goncentration Concentration
Compound {(pprov } Molecular Weight {ppmv} Molecutar Weight
Ethyl mercaptan
{ethanethiol} - VOC 23 52.13
Ethylbenzene -
HAPNOC 45 106.16
Ethylene dibromide -
HAPNGCC 1.0E-03 187.88
Fluorolrichloromethane -
vOUC .76 137.38
Hexane - HARNOC 68 86.18
Hydrogen sulfide 36 34.08
Mercury (tolal) - HAP 2.8E-04 20081
Methyt ethyl ketone -
HAPMNOG 7 72.41%
Methy! isobutyl ketone -
HAPNOC 1.8 100.16
Methyt @ercaptan -VGOC 25 48.11
Pentane - VOO 3.3 7215
Perchioroethylene
{letrachioroethylene) -
HAP 37 165.83
Propane - VOC 11 4409
t-1,2-Dichioroethene -
VOO 2.8 96.04
Toluene - No or
Unknown Co-disposal -
HARPNOG 39 9213
Toluena - Co-diaposal -
HAPNOC 170 92,43
Trichioroethylene
a {trichioroethene) -
© THAPNOC 28 131.40
S |vinyl ohtoride -
3 JHAPNVOC 73 62.50
2 IxXylenes - HAPANCC i2 106.16
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Landfill Gas Resudls

3712011

Results
Year Total landfili gas Methana

{Mg/vear) ' fyear) {av "3/ minj (Ma/year} {m 3 /ivear) {av ft*3/min)
1950 ) 0 0 0 0 0
1951 2.026E +02 1.622E+05 1.090E+01 5.412E+01 8.112E+04 % .450E+00
1952 3.853E+02 3.165E+05 2.127E+01 1,056E+02 1.583E+08 1.063E+01
1953 5.786E+02 4.633E+05 3113E+01 1.548E+402 2.317E+05 1 557E+01
1954 7.530E+02 6.030E+08 4.851E+01 2.011E+02 3.015E+05 2.026E+01
1935 9 189E+02 7.358E+05 4 944E+01 2.454E+02 3.679E+05 2.472E+01
1956 1 077E+03 8 621E+05 5.793E+01 2.876E+02 4 311E+05 2.896E+01
1957 1.227E+03 9 823E+05 6.600E+01 3.277TE+02 4.912E+05 3.300E+01
1958 1.370E+03 1 097E+06 7.368E+01 3.B858E+02 5.483E+05 3.684E+01
1059 1.505E8+03 1.205E+06 8.099E+01 4.021E+02 6.027E+05 4.050E+01
1980 1.635E+403 1.309E+06 8.794E+01 4.366E+02 6.544E+05 4.397E+01
1961 1.757E+03 1.407E+06 9.455E+01 4 694E+02 7.036E+05 4.728E+01
1962 1.874E+03 1,501E+06 1.00BE+02 5.006E+02 7.504£+05 5.042E+01
1963 1.985E+03 1.590E+06 1.088E+02 5.303E+02 7.949E+05 5.341E+01
1964 2.091E+03 1.675E+06 1.125E402 5.586E+02 8.373E+05 5.626E+01
1965 2.192E+03 1.755E+06 1.179E+02 5 855E+02 8.776E+05 5.896E+01
1966 2.288E+03 1.832E+08 1.231E+02 6.110E+02 9.159E+05 6.154E+01
1867 2.379E+03 1.905E+06 1.280E+02 6.353E+02 9.523E+05 6.389E+01
1668 2.263E+03 1.812E408 1.217E+02 6.044E+02 9.059E+05 §.087E+01
1969 2.152E+03 1.723E+06 1.158E+02 5.749E+02 8 B17E+05 5 790E+01
1970 2.047E+03 1.639E+06 1.101E+02 5 46BE+02 8.197E+05 5 507E+01
1971 1.847E+03 1.559E+06 1.048E+02 5.202E+02 7.797E+05 5.230E+01
1972 1.852E+03 1.483E+08 9.96TE+01 4.948E+02 7.417E405 4.983E+01
1973 1.762E+03 1.411E+06 9.480E+01 4.707E+02 7.055E+05 4.740E+01
1974 1,676E+03 1.342E+06 8.018E+01 4 47TE+02 6.711E+G5 4.509E+01
1975 1.594E+03 1.2775+08 8 578E+01 4.259E+02 6.384E+05 4,280E+01
1976 1.517E+03 1.214E+06 8.160E+01 4.051E+02 6.072E+05 4.080E+01
1977 1.443E+03 1.155E+06 7.762E+01 3.854E+02 5.776E+05 3.881E+01
1978 1.372E+03 1 099E+06 7.383E+01 3.666E+02 5.494E+05 3.692E+01
1979 1.305E+03 1.045E+05 7.023E+01 3 487E+02 5.226E+05 3.512E+01
1980 1.242€+03 9.943E+05 8.6B1E+01 3.317E+02 4.972E+05 33406401
1981 1.181E+03 9 458E+05 5.365E+01 3.155E+02 4.729E+05 3.177E+01
1982 1.124E+03 8 997E+05 5. 0458401 3.004E+02 4.498E+05 3.023E+01
1983 1.069E+03 8.558E 105 5.750E+01 2.855E+02 4.279E+05 2.875E+01
1984 1.017E+403 8.141E+05 5 470E+01 2.716E+02 4.070E+05 2 735E+01
1985 9.671E+02 7.744E+05 5.203E+01 2.583E+02 3.872E+05 2.601E+01
1986 9.999E+02 7.366E+05 4.949E+01 2 457E+02 3.683E+05 2.475E+01
1987 8.750E+02 7.007E+05 4.708E+01 2.337E+02 3.503E+05 2.354E+01
1988 8 323E+02 6.665E+05 4.478E+01 2.223E+02 3.333E+05 2.239E+01
1989 7.918E+02 6.340E+05 4.260E+01 2.115E+02 3 170E+05 2.130E+01
1990 7.531E+02 6.031E+08 4.052E+01 2.0128+02 3.015E+05 2 026E+01
1991 7.164E+02 5.737E+05 3.854E+01 1.914E+02 2.868E+05 1.927E+01
1992 B.815E+02 5 457E+05 3.666E+01 1.820E+02 2 728E+05 1.833E+01
1993 6.4B2E+02 5181E+05 3 48BE+01 1.732E+02 2 595E+05 1.744E+(1
1964 6.186E+02 4,938E+05 3.3188+01 1.847E+02 2.469E+05 1.659E+01
1495 5.865E+02 4.B97E+05 3.156£+01 1.567E+02 2.348E+05 1.578E+01
1946 5 579E+02 4.468E+05 3.002E+01 1.490E+02 2.234E+05 1.501E+01
1497 5.307E+02 4.250E+05 2.855E+01 1.41BE+02 2.125E+05 1.428E+01
1998 5.048E+02 40435408 2 716E+01 1.348E+02 2 021E+05 1.368E+01
19989 4.802E+02 3.845E+05 2 584E+01 1.283E+02 1.823E+05 1.202E+01
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Landfilt Gas Resuils

Results (Continued)

3742011

Yeari— Total landiill gas Methane |
(Mg/year) (ra* fyear) {av ftA3/min) (Mg/year) {m*/yean) (av H*Ymin)
2060 4.56BE+02 3.658E+05 2 458E+01 1220E+02 {829E+05 1 226E+01
2001 4,345E+02 3479E+05 2.338E+01 1.161£+02 1.740E+05 t 189E+01
2002 4.133E+02 3.310E+05 2.224E+01 1.104E+02 1.655E+05 1.112E+03
2003 3.832E+02 3.148E+05 2. 115E+01 1.060E+02 1.574E+05 1.058E+01
2004 3.740E+02 2.995E+05 2.0128+01 9.990E+01 +.497E+05 +.006E+01
2005 3.558E+02 2.849E+05 1.914£+01 9.503E+01 1.424E+05 9.570E+00
2008 3.384E+02 2.T10E+05 1.821E+01 9.039E+01 1.355E+05 9.t04E+00
2007 3.299E+02 2.578E+05 1.732E+01 8.50BE+01 1.280E+0% 8.660E+00
2008 3.062E+02 24526405 1.647E+01 8.179E+01 1.226E+05 8.237E+00
2009 2.813E+02 2.332E+05 1.567E+01 7.7680E+01 1.166E+05 7 836E+00
2010 2.771E+02 2. 219E+05 1.491E+01 7.401E+01 1.109E+05 7.453E+00
2011 2.636E+02 2 110E+05 1.418E+01 7.040E+01 1.055E+05 7.090E+Q0
2042 2.507£+02 2.007E+05 1.349E+01 6.696E+01 1.004E+05 6.744E+00
2013 2.385E+02 1.910E+05 1.283E+01 6 370E+01 9.548E+04 8.415E+00
2014 2.268€+02 1.816E+05 1.220E+01 6.059E+01 9.082E+04 6.102E+00
2015 2.188E+02 1.728E+05 1.161E+01 5.764E+01 B.B3GE+04 5,805E+00
2016 2.063E+02 1.644E+05 1.104E+01 5.483E+01 8. 218E+04 4.522E+00
2017 +.952E+02 $.563E+05 +.050E+01 5.215E+01 7.817E+04 5.252E+00
2018 1.857E+02 1.487E405 9.992&+00 4 961E+01 7 436E+04 4.995E+00
2018 1.T6TE+02 1.415E+05 9.505E+00 4 719E+01 7.073E+04 4.752E+00
2020 1.680E+02 1.346E+05 9.041E+00 4.489E+01 6.728E+04 4 521E+00
2021 1.599E+02 1.280E+05 8.600E+00 4.2T0E+01 6.400E+04 4.300E+00
2022 1.521E+02 1.218E+05 8.181E+00 4.062E+01 6.088E+04 4.091E+00
2023 1.446E+02 1.168E+05 7.782E+00 3.864E+01 5.791E+04 3.891E+00
2024 1.376E+02 1.102E+05 7.402E+00 3 675E+01 5.509E+04 3.701E+00
2025 1.309E+02 1,048E+05 7 041E+00 3.496E+01 6.240E+04 3.521E+00
2026 1.245E+02 9.969E+04 6.698E+00 3.325E+01 4.9B4E+04 3.349E+00
2027 1.184E+02 $.483E+04 B8.371E+0D 3.163E+0 4. 741E+04 3.186E+00
2028 1126E+02 9.020E+04 6.061E+00 3.009E+01 4 510E+04 3.030E+00
2029 1.072E+02 8.580E+04 5.765E+00 2.862E+01 4, 290E+04 2.883E£+00
2030 1 019E+02 8.162E+04 5484E+00 2.723E+01 4.081E+04 2. 742E+00
2031 9.696E+01 7.764E+04 5 216E +00 2.590E+01 3.882E+04 2.608E+00
2032 9.223E+01 7.385E+04 4.952E+00 2.463E+01 3 693E+04 2.481E+00
2033 8.773E+01 7.025E+04 4.720E+00 2 343E+01 3.512E+04 2.360E+00
2034 8.345E+01 5.682E+04 4. 490E+00 2.229E+01 33ME+O4 2.245E+H)0
2035 7 938E+8 6.356E+04 4.2T1E+00 2.120E+01 3ATBE+04 2.135€+00
2036 7.551E+01 6.046E+04 4.063E+00 2.017£+01 3.023E+04 2.031E+00
2037 7.183E+01 5.752E+04 3.864E+00 1.919E+01 2.876E+04 1.932E+00
2038 6.832E+01 5.471E+04 3.676£+00 1.825€+01 2.736E+04 1.838E+00
2039 6.499E+01 5 204E+04 3.497€100 1.736E+01 2.602E+04 1 748E+00
2040 6.182E+01 4 950E+04 3.326E+00 1.851E+01 2.4T75E+04 1.663E+00
2041 5881E+01 4.709E+04 3.164E+00 1 571E+01 2.354E+04 1.582E+00
2042 5.594E+01 4. 479E+04 3.010E+00 1.494E+01 2.240E+04 1.505E+00
2043 5.321E+04 4.2681E+04 2 863E+00 1.421E+01 2.130E+04 1.431E+Q0
2044 5.062E+01 4.053E+04 2.723E+00 1.352E+01 2.027E+04 1.362E+00
2045 4 B15E+01 3.855E+04 2.590E+00 1.266E+01 1.928E+04 1.285E+00
2046 4. 580E+01 ' 3.867E+04 2.454E 400 1.223E+01 1.834E+04 1.232E+00
2047 4.356E+01 3.4B8E+04 2.344E+00 1.164E+01 +.744E+04 1.172E+00
2048 4144801 3.318E+04 2.230E+00 1.107£+01 1.659E+04 1.115E+00
2049 3.842E+01 3.157E+04 2AZTE+D0 1.053E+01 1.578E+04 1.060E+00
2050 3.750E+01 3.003E+04 2.017E+00 1.002E+01 1.801E+04 1.009E+00
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Landfili Gas Results

Results (Continued}

72011

Yoar Total landfill gas Methane
(Mag/lyear} {m* fyear) {av fi*3/min) {Mag/year} {mn ? fyear) {av f*3/min)

2051 3.567E+01 2.856E+04 1819E+00 9.527E+00 1.428E+04 9.595E-01
2052 3.393E+01 2.717E+04 1.825E+00 $.063E+00 1.358E+04 9,127E-01
2053 3.227E+01 2 584E+04 1.736E+00 8.621E+00 1.292E+04 8.582E-01
2054 3.070E+01 2.458E+04 1.552E+00 8.200E+00 1.229E+04 8.259E-01
2055 2.920E +01 2 338E+04 1.571E+00 7.800E+00 1.169E+04 7.856E-01
2056 2778E+01 2.224E+04 1.495E+00 7.420E+00 1.112E+04 7.473E-01
2057 2642E+01 2.118E+04 1.422E+00 7.058E+00 1.058E+04 7.108E-01
2058 2.513E+01 2.013E+04 1.352E+00 6.714E+00 1.008E+04 6.762E-01
2058 2.391E+401 1.915E+04 1.286E+00 6.386E+00 9.573E+03 6.432E-01
2060 2. 274E+01 1.821E+04 1.224E+00 6.075E+00 9 106E+03 6.118E-01
2061 2.163E+01 1.732E+04 1.164E+00 5.779E+00 8.662E+03 5.820E01
2062 2.058E+01 1.648E+04 1.107E+00 5.497E+00 8.239E+03 5.536E-01
2063 1.957E+01 1.567E+04 1.053E+00 5.229E+00 7.837E+03 5.266E-01
2064 1.882E+01 1.491E+04 1.002E+00 4.974E+00 7.455E+03 5.009E-01
2065 1771E+01 1.418E+04 9.530E-01 4.731E+00 7.092E+03 4.765E-01
2066 1.885E+01 1.349E+04 9.065E 01 4.500E+00 6.746E+03 4.532E-01
2087 1,.603E+01 1.283E+04 8.623E-01 4.281E+00 6.417£+03 4.311E-01
2068 1.525E+01 1.221E+04 8.202E-01 4 07 2E+00 6.104£403 4.101E.01
2089 1.450E+01 1.161E+04 7.802E-01 3.874E+00 5.806E+03 3.901E-1
2070 1.379E+01 1.105E+04 7 422E-01 3.685E +00 5.523E+03 3T MEH
2071 1.312E+01 1.051E+04 7.060E-01 3.505E+00 5.254E+03 3.530E-01
2072 1.248E+01 9.995E+03 6.715E-01 3.334E+00 4.997E+03 3.358E-01
2073 1.187E+01 9.507E+03 .388E-01 3.171E+00 4.754E+03 3.194E-01
2074 1.129E+01 9.044E+03 6.076E-01 3.017E+00 4.522E+03 3.038£-01
2075 1.074E+01 B8.602E+03 5.780E-01 2.870E+00 4.301E+03 2.890E-01
2076 1.022E+01 8.183E+03 5.498E-01 2.730E+00 4.091E+03 2.749€-01
2077 9.721E+00 7.784E+03 5.230£-01 2.598E+00 3 892E+03 2.B15E-01
2078 9.247E+00 7.404E+03 4.975E-01 2.470E+00 3.702E+03 2.487E-01
2079 8.796E+00 7.043E+03 4.732E-01 2 349E +00 3.522E+03 2.366E-01
2080 8.367E+00 8.700£+03 4.501E-01 2.235€+00 3.350E+03 2.251E-01
2081 7.959E+00 6.373E+03 4.282E-01 2.126E+400 3.186E+03 2.141E-01
2082 7.570E+00 6.062E+03 4.073E-01 2.022E+00 3.031E+03 2.037E-01
2083 7.201E+00 5.766E+03 3.874E-01 1.924E+00 2.883E+03 1.937E-04
2084 6.850E+00 5.485E+03 3.885E-01 1.830E+00 2.743E+03 1.843E-01
2085 6.516E+00 5.218E+03 3.508E-01 1.740E+00 2.609E+03 1.753E-01
2086 6.198£+00 4.963E+03 3.335E-01 1.656E+00 2.482E+03 1.667E-01
2087 5.896E+00 4.721E+03 3.472E-01 1.575E+00 2.361E+03 1.586E-01
2088 5.608E+00 4.491E+03 3.017£-01 1.498E +00 2.245E+03 1.509E-01
2089 5.335E +00 4.272E+03 2.870E-01 1.425E+00 2.136E+03 1.435E-01
2080 5.075C+00 4.084E+03 2.730E-01 1.355E+00 2.032E+03 1.365E-01
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Landfill Gas Results

Results {(Continued}

372011

Year Carbon dioxide NMOC
{Mg/vear) {m? fyear) (av ft*3imin) {Myg/year) {n” fyear) {av A*3/min}

1950 0 0 a @ 0 0
1951 1.485E+02 8.112E+04 5 450E+08 2.326E+00 6.488E+(2 4 360E-02
1952 2.897E+02 1.683E+05 1.063E+01 4 539E+00 1.266E+03 8.508E-02
1953 4,24 1E+02 2.317E+05 1.557E+01 6.643E+00 i 883E+03 1.245E-01
1954 5 H19E+02 3.015E+05 2.026E+01 8.645E+00 2.412E+03 1.621E-01
1955 6.734E402 3679E+05 2.472E+01 1.055E+01 2.943E+03 1.978E-01
1956 7.891E+02 4 311E+05 2.8965+01 1.236E+01 3.449E+03 2.317E-01
1957 8.991E+02 4 912E+05 3.300E+01 1.408E+01 3.929E+03 2. G40E-01
1958 1.004E+03 £ 483E+05 3.684E+01 1.572E+01 4 3BTE+03 2.947E-04
1959 1.103E+03 6.027E+05 4.050E+31 1.7128E+01 4 822E+03 3.240E-01
1860 1.488E+03 6.644E+05 4.397E+01 1.877E+01 5.235£+03 3.518E-01
1661 1.288E+03 7 036E+05 4.728E+401 2.018E+01 5.629E+03 3.782E-01
1962 1.374E+03 7.504E+05 5.042E+01 2.152E+01 8.003E+03 4 034E-{}1
1962 1.455E+03 7.949E+05 5.341E+01 2.280E+01 6.359E+03 4.273E-01
1964 1.533E+03 8.373E+0% 5.626E+01 2.401E+01 6.698E+03 4.501E-01
1965 1.606E+03 8.776E+05 5.886E+01 2.516E+01 7.020E+03 4.717E-01
1865 1677E+03 9.158E+05 6.154E4+01 2 .626E+01 7.327E+03 4.923E-01
1657 1.743E+03 9 523E+05 6.399E+014 2.731E+01 7.619E+03 5119E-01
1968 1.858E+03 9.059£+05 6.087E+01 2.598E+ 7.247E+03 4 869E-01
1969 1.577E+03 8.617E+05 5.790E+01 2.4T1E+DT 6.884E+03 4832E-N
1970 1.500E+03 8.197E+05 5.507E+01 2.350E+01 6.557E+03 4.408E-01
1871 1.427E+03 7.797E+05 5.239E+01 2.236E+01 6.238E+03 4.191E-01
1972 1.358E+03 7.417E+405 4 983E+01 2.127E+01 5933E+03 3.987E-01
1973 1.291E+03 7.055E+05 4. 740E+01 2.023E+01 5.644£+03 3.792E-01
1974 1.228E+03 6.711E+05 4 509E+01 1.824E+01 5.369E+03 3.607E-01
1975 1.169E+03 G.384E+05 4.289E+01 1.831E+01 5.107E+03 3.431E-01
1576 1.112E+03 6.072E+05 4.080E+01 1. 741E+DY 4 858E+03 3.264E-01
1977 t.057E+03 5. 776E+05 3.881E+01 1.656E+01 4621E+03 3.105E-¢1
1978 1.006E+G3 5 494E+05 3.692E+01 1.576E+01 4, 398E+03 2.953E.01
1979 9.567E+02 5.226E+05 3.512E+01 1.499E+01 4. 181E+03 2.808E-01
1980 9,100E+02 4.972E+05 3.340E+01 1.426E+01 3977E+03 2.872E-01
1981 8.657E+02 4.729E+05 3A7TE+O1 1.356E+01 3.783E+03 2.542E-01
1982 8. 234E+02 4,488E+05 3.023E+01 1.200E+01 3.599E+03 2.418E-01
1983 7.833E+02 4.279E+05 2.875E+01 1.227E+01 3.423E+03 2.300E-01
1984 7.451E+02 4. 070E+05 2.735E+01 1.167E+01 3.256E+03 2.188E-01
1585 7.087E+02 3.872E+05 2.601E+01 {1 110E+01 J.007E+03 2.081€-01
1986 6.742E+02 3.683E£+405 2.476E+01 1.056E+01 2.946E+03 1.980E-01
1987 6.413E+02 3.503E+05 2.354E+01 1.005E+01 2.803E+03 1.883E-01
1988 6.100E+02 3.333E405 2.239E+01 9.556E +30 2.666E+03 1.791E-01
1988 5.803E+02 3.170E+05 2.130E+@1 9.090E+00 2.53B8E+03 1.704E-0%
1890 £.520E+02 3.015E+05 2.026E+01 8.647E+00 2.412E+03 1.621E-01
1991 5.250E+02 2.868E+05 1.927E+04 8.225E+00 2.205E+03 1.542E-01
1992 4 994E+02 2.728E+05 1.833E+01 7.824E+00 2.183E+03 1.467E-01
1993 4 751E+02 2.595E+05 1.744E+01 7.442E+00 2076E+03 132501
1994 4.519E+02 2 469E+05 1.659E+01 7.079E+00 1.975E+03 1.327E-01
1995 4 299E+02 2.348E+05 1.578E+01 8.734E+00 1.879E+03 1.262E-01
1986 4.089E+02 2.234E+05 1.501E+01 6.406E+00 1.787E+03 1.201E-01
1997 3.890E+02 2.125E+058 1. 428E+01 6.093E+00 1.700E+03 1.142E-01
1998 3.700E+02 2.021E+05 1 358E+01 5.796E+00 1.617E+03 1.086E-01
199¢ 3.520E+02 1.923E+05 1.292E+01 5.513E+00 1.538E+03 1.033E-01
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Landfil Gas Resulls

Resuits {Continued)

TR0

Year Cariron dioxide NMOC
(Mgtyear) (m? fyear) (av ft*3/min} {Mg/year) (m° /year) {av ft*3/min}

2000 3.348E+02 1.829E+05 1.220E+01 5.245E+00 1 463E+03 9.831E-02
2001 3.185E+02 1.740E+05 1.169E+01 4,989E+00 1.392E+03 9.351£-02
2002 3.028E+02 1 655E+05 1.112E+01 4,748E+00 1.324£+03 8.895E-02
2003 2.882E+02 1 574E+05 1.088E+01 4 514E+00 1.259E+03 8.462E-02
2004 2.741£402 1.497E+05 1.008E+01 4, 204E+00 1.198E+03 8.048E-02
2005 2.807€+02 1.424E+05 9.570E+00 4.084E+00 1.139E+03 7.656£-02
2006 2.480E+02 1.355E+05 9.104E+00 3.885E+0D 1.0B4E+03 7.283E-02
2007 2.350E+02 1.289E +05 8 660E+G0 3.696E+00 1.031€+03  6.928E-02
2008 2.244E+02 1.226E+05 8.237E+00 3.516E+00 9.808E+02 5590E-02
2009 2.135E+02 1.166E+05 7.835E+00 3.344E+00 9.329E+02 6.268E-02
2010 2 031E+02 1. 109E+05 7.453E+00 3.181E+00 8 874E+02 5.963€-02
2011 1.932E+02 1.055E+05 7.090E+00 3.026E+00 8.442E+02 5.672E-02
2012 1,837E+02 1.004E +05 6.744E+00 2.878E+00 8.030E+02 5.395E.02
2013 1.748E+02 9 548E+04 6.415E+00 2.738E+00 7.638E+02 5.132E-02
2014 1.862E+02 9.082E+04 6.102E+00 2.604E+00 7.266E+02 4. 882E-02
2015 1.581E+02 8.639E+04 5.805E+00 2A77E+0Q 6.811E+02 4.644E-02
2016 1.504€+02 8.218E+04 5.522E+00 2.357E400 6 574E+02 4.417E-02
2017 1.431E+02 7.817E+04 5.252E+00 2.242E+00 6.254E+02 4.202E-02
2018 1.361E+02 7 436E+04 4 G95E+00 2.132E+00 5.949E+02 3.997E-02
2019 1.285E+02 7.073E+04 4.752E+00 2 028E+00 5.859E+02 3.802E-02
2020 1.232E+02 6.728E+04 4 521E+00 1.920E+00 5,383E+02 3617E-02
202t 1.172E+02 6.400E+04 4 300E+00 1.835E+00 5.120E+02 3.440E-D2
2022 1.114E+02 6.088E+04 4.091E+00 1.746E+00 4.870E+02 3.272E-02
2023 1.060E+02 5.791E+04 3.891E+00 1.661E+00 4.633E+02 3.1138-02
2024 1.008E+02 5.509E+04 3.701E+00 1.580E+00 4.407E+02 2.961£-02
2025 9.592E+01 5.2408+04 3.524E£+00 1.503E+00 4.192E+02 2817802
2026 9 124E+01 4.984E+04 3.349E+00 1.429E+00 3.988E+02 2.679E-02
2027 8.679E+01 4,741E+04 3.186E+00 1.360E+00 3.783E+02 2.549E-02
2028 8.256E+01 4.510E+04 3.030E+00 1.293E+00 3.608E+02 2.424E-02
2029 7.853E+01 4,290E+04 2.883E+00 1.230E+00 3.432E+02 2.306E-02
2030 7.470E+01 4.081E+04 2.742E+00 1.470E+00 3.265E+02 2.184E.02
2031 7.108E+01 3.882E+04 2 80BE+00 1. 113E+00 3.105E+02 2.087E-02
2032 6.759E+01 3.693E+04 2.481E+00 1.059E+00 2.954E+02 1.885E-02
2033 6.430E+01 3.5126+04 2 360E+00 1.007E+00 2.810E+02 1.888E-02
2034 6.116E+01 3.341E+04 2.245E+00 9.581E-01 2.873E+02 1.796E-02
2038 5.818E+01 3178E+04 2.138E+00 9.114E-01 2.543E+02 1.708E-02
2036 5 534E+01 3.023E+04 2031E+00 8.669E-01 2.419E+02 1.625E-02
2037 §.264E+01 2.876E+04 1.932E400 8.246E-01 2301E+02 1.546E.02
2038 5 00TE+01 2.736E+04 1.838E+00 7.844E-01 2.188E+02 1.470E-02
2038 4. 76AE+01 2.602E+04 1.748E+00 7.462E-01 2.082E+02 1.389E-02
2040 4.531E+01 2.475E+04 1,663E+00 7.098E-01 1.98DE+02 1.330E-02
2041 4.310E+01 2 354E+04 1.582E+00 6.752E-01 1,884E+02 1.266E-02
2042 4 100E+01 2.240E+04 1.505E+00 6.422E-0% 1. 792E+02 1.204E-02
2043 3.900E+01 2.130E+04 1 431E+00 6.109E-01 1.704E+02 1.1458-02
2044 3 710E+01 2.027E+04 1.362E+00 5.811E-01 1.621E+02 1.089E-02
2045 3.528E+01 1.928E+04 1.285E+00 5.528E-01 1.542E+02 1.036E-02
2046 3.357€+01 1.834E+04 1.232E+00 5 258€-01 1.467E+02 9 856E-03
2047 3.193E+01 1. 744E+04 1.172E+00 5.002E-01 1.395E+02 9.376E-03
2048 3.037E+01 1.659E+04 1.118E+00 4.758E-01 1.327E+02 8.918E-03
2049 2.880E+01 1.578E+04 1.060E+00 4,526E-01 1.263E+02 8.483E-03
2050 2.748E+M 1.501E+04 1.009E+00 4 305E-0t 1.201E+02 8.07CE-03
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Landfili Gas Resuils

Results {Continued)

372011

Year Carhon dicxide NMOC
{Mo/year) {m ’/year} {av fR*3/min} (Mg/year) (m > /year) {av ft*3/min)

2051 2 B14E+071 1.428E+04 9 595E-01 4.095E-01 1.142E+02 7.676E-03
2052 2.487E+01 1.358E+04 8.127E-01 3.895E-01 1.087E+02 7.302E-03
2053 2.365E+01 1.292E+04 8.682E-01 3.705€-01 1.034E+02 8.946E-03
2054 2.250E+01 1.229E+04 8.259€-01 3.525E-01 9.833E+01 &.507E-03
2055 2 140E+01 1.169E+04 7.856E-01 3.353E-01 9.354E+01 §.285E-03
2056 2.035E+01 1.112E+04 7.473E-04 3.189€-01 8.897E+01 5.978E-03
2057 1.9376+01 1.058E+04 7.108E-01 3.034E-01 8.463E+01 5887E-03
2068 1.842E+01 1.006E+04 8.762£-01 2.886E-01 BOSTE+Ot 5.409E-03
2059 1.752E+01 9.573E+03 5.432E-01 2.745E-01 7.658E+01 5.145E-03
2060 1.667E+01 9.108E+03 5.118E.-01 2611E-01 7.Z285E+1 4 894E-03
2061 1.586E+01 3.662E+03 5.820E-0t 2.484E-01 5.929€E+(1 4 BS6E-03
2062 1.508E+04 8.238E+03 5.536E-01 2.363E- 01 5.591E+01 4.429E-03
2063 1.435E+04 7837E+03 5.266E.01 2.247E-01 8.270E+(1 4.213E-03
2064 1.365E+01 7.465E+03 5.009E-01 2.138E-01 5.964E+01 4.007E-03
2065 1.288E+01 7.082E+03 4.765€-01 2.034E-01 5.673E+01 3.812E-03
2066 1.235E+01 5.746E+03 4 532E.01 1.934E-01 5.397E+01 3626E-03
2067 1.1 7SE+01 B 417E+G3 4311801 1.840E-01 5. 133E+04 3.44B£.03
2068 1.117E+01 5.104E+03 4.101E-01 1.750E-01 4.883E+01 3.284E.03
2069 1.0863E+01 580BE+33 3.901E-04 1.665E-01 4.645E+01 3.121E-03
2070 1.0{1E+D1 5.523E+03 3.711E-01 1.584E- 01 4.418€+01 2.969E-03
2071 9.617E+00 5.254E+03 3.530E-0% 1.506E-01 4.203E+01 2.824£-03
2072 9.14BE+00 4,997E+03 3.3658E-01 1433801 3.998E+01 2B86E.03
2073 8.701E+00 4.754E+03 3.194£.01 1.363E-01 3.803E+D1 2.555E-03
2074 8.277E+00 4.522E+03 3038601 1.297€E-01 3.B1TE+01 2.431E-03
2075 7.873E+00 4 301E+03 2.890E-01 1.233E-01 3.441£+01 2.312E-03
2076 7.489E+00 4.081E+03 2.749E-01 1173601 3.273E+0t% 2.188E-03
2077 7. 124E+00 3.892E+03 2.815E-01 1. 116E-01 3.414E+01 2.052E-03
2078 6.777E+00 3.702E+03 2.487E-01 1.062E-01 2.982E+01 1.980E-03
2079 5.446E+00 3.522E+03 2.366E-0% 1.010E-01 2817E+(1 1.893E-03
2080 5.132E+30 3.350E+03 2.2561E-079 9.B0O6E-Q2 2.6B0E+01 1.801E-03
2081t 5.833E+00Q 3.186E+03 2.141E-01 9.137E-02 2 549E+01 1.713E-03
2082 5.548E+Q0 3.031E+03 2.037E-01 8.692E-02 2 425E+01 1629E-03
2083 5.278E+00 2.883E+03 1.937E-G1 B.268E-02 2.307E+01 1.560E-63
2084 5.020E+0C 2.743E+03 1.843E-01 7.865E-02 2 194E+01 1.474E-03
2085 4. 775E+00 2 B09E+D3 1.753E-01 7.481E-02 2.087E+01 1.402E-03
2086 4.543E+00 2.4B2E+03 1.667E-01 7.11BE-02 1.985E+01 1.334E-03
2087 4.321E+00 2.361E+03 1.586&.01 5.768E 02 1.888E+O1 1 269E-03
2088 4, 110E+00 2.245E+03 1 508E-01t 5.438E.02 1.796E+01 1.207E-03
2089 3.910E+Q0 2.138E+03 1.435E-01 §.125E-02 1.709E+01 1 148E-03
2030 3,719E+00 2.032€+03 1.365E- 01 5 826E-02 1.525E+01 1.092E-03
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STORMWATER DETENTION POND

SITE CONDITIONS

The property that encompasses the abandoned landfill slopes from northwest to
southeast. This natural slope has resulted in a series of channels that direct stormwater flow
to the southwestern and southeastern portion of the site. Specifically, these channels direct
stormwater to the streams that border the western and southern portions of the property.
These streams have allowed soils as well as other materials to discharge randomly from the
property.

As a part of the voluntary clean-up efforts, drainage on the site will be refined to allow
for better control of stormwater. An integral part of this will be to establish a stormwater
detention pond at the southeastern end of the property. As can be seen in the site plan on
the following page, the area in the southeastern portion of the property is contoured to
accommodate a possible detention pond. There is solid waste in this area that is buried at
depths varying from 5 feet to more than 25 feet. Given this circumstance, it is proposed to
accommodate both the stormwater detention pond and the solid waste that is at depth in this

area.

PRESENT SOLID WASTE PLACEMENT

As can be seen on the drawing on page 3, solid waste in the southeastern portion of
the site at two levels. As noted in cross-section 1 there is a layer of solid waste that is located
at depths as shallow as a few feet and in cross-section 2 there is solid waste located at depths
of 25 feet or more. These two conditions create difficulties in removing the waste. First, the
shallow waste varies in location and thickness. This will likely result in an over-excavation of
soil which will impact the capacity of the consolidated landfill and could require a higher or
wider landfill footprint. Solid waste buried at depths of 25 feet or more will result in the
extensive excavation of soil to reach the solid waste. Developing a stormwater detention pond

in this area will address these issues.
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STORMWATER DETENTION POND DEVELOPMENT

A stormwater detention pond, by description, is designed to receive and contain
stormwater from a prescribed area. For this site, the stormwater detention pond will be sized
to receive all the stormwater that falls on the site plus a portion of the stormwater that is
generated by the future Centennial Boulevard. This stormwater detention pond will have a
liner system designed to contain the stormwater until it evaporates, is discharged from the
pond, or is pumped into a truck that takes the water for use in the construction of buildings,
roadways, parking areas, or similar activities. The area around the pond will be vegetated to
reduce erosion and any outlet from the pond will be armored with rocks and an impervious

sublayer.

SOLID WASTE LOCATED AT THE PROPOSED DETENTION POND SITE

As noted previously, the location of the proposed stormwater detention pond is
situated over solid waste. Those portions of solid waste that are relatively shallow will be
excavated and placed in the consolidated landfill. The portion of the solid waste that is at
depth will be left in place. The stormwater detention pond will be excavated to a depth that
accommodates the stormwater flow from a predetermined stormwater frequency.

As the pond is excavated, it is anticipated that some solid waste may be encountered.
If solid waste is encountered, it will be relocated to the consolidated landfill. When excavation
reaches its prescribed depth, if any solid waste is exposed it will be covered with soil and
compacted in acceptable lifts that result in a permeability of 1 x 107 cm/sec or greater. Once
the soil is properly compacted, a synthetic liner will be placed over the compacted soil liner
and a protective layer of soil will be placed over the synthetic liner. This liner system will

contain the stormwater stored and protect the solid waste below the pond.

QUALITY CONTROL OF THE POND LINER

The compacted soil liner and the synthetic liner installation will be overseen by on-site
quality assurance personnel who will monitor the operation and record all activities related to
the liner system installation. This individual will report to the Site Engineer, who will have
overall responsibility for the stormwater detention pond. In addition, the liner system will be

inspected annually.
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