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VOLUNTARY CLEAN-UP AND REDEVELOPMENT ACT
CHECKLIST AND INFORMATION COMPARISON TABLE

This table provides a checklist of information that may be included in a Voluntary Clean-up 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 11
Environmental Audits, with the requirements of the Voluntary Clean-up 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 I or Phase 11 audit.
DIRECTIONS FOR COMPARISON TABLE INTERPRETATION

The table that follows is organized like the one below.

P [Pl | vC | General Information | Page

The first three columns provide the comparison between the information requirements of Phase |
(P1) and Phase I1 (P Il) Environmental Audits and the VVoluntary Clean-up 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 Clean-up 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 Voluntary Clean-up Program application.

The fourth column provides the checklist of information items required in the VVoluntary Clean-up
Program application.

The fifth column provides a place for you to insert the page number from the Voluntary Clean-up
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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VOLUNTARY CLEAN-UP, ASTM PHASE I, ASTM PHASE 11 COMPARISON

P11

VC

1.. GENERAL INFORMATION

Page

Name and address of owner

1-1

Contact person and phone number

1-1

o|lo|lo|o

Location of property

1-1

+ |O|O|O

Type and source of contamination

1-1

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

1-1

Current Land Use

1-1

+ |O|+ [+ |O|O|O

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

1-1

Pl

P11

YC

1. PROGRAM INCLUSION

Page

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 Clean-up Program requires owner/designated representative to
complete the submittal.

1-1

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 Voluntary
Clean-up 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
Acrticle 8 of this Tide? 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
Clean-up 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 Clean-up 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 submitte4 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 Clean-up 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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YC

I1l. ENVIRONMENTAL ASSESSMENT

Page

Qualified environmental professionals must submit environmental assessments.
The applicant must submit documentation, in the form of a statement of
qualifications or resume.

3-1

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.

1-1

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

14

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

14

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 | & 11
assessments may reveal the release of hazardous substances or petroleum
products, the exact dates and quantities may not be discussed. For the
Voluntary Clean-up Program, the dates of activities, releases, etc., are
necessary for an evaluation of eligibility.

1-4

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 1D 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 Clean-up 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 Qil Inspection Section (015) 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 VC 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 | & 1l 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
Il assessment. These are important for the VVoluntary Clean-up 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.

1-3
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PT PIl | VC [lIIl. ENVIRONMENTAL ASSESSMENT Page
' 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 *» Topography 1-5
0 0 * All surface water bodies and waste water discharge points NA
0 0 * Ground water monitoring and supply wells 3-8
0 0 » Facility process units and loading docks NA
0 0 *» Chemical and/or fuel transfer and pumping stations NA
0 0 * Railroad tracks and rail car loading areas NA
0. 0 * Spill collection sumps and/or drainage collection areas NA
0 0 » Wastewater treatment units NA
0 0 » Surface and storm water runoff retention ponds and discharge 1-5
points
0 0 » Building drainage or wastewater discharge points NA
0 0 + All above or below ground storage tanks NA
0 0 » Underground or above ground piping NA
0 0 * Air emission control scrubber units NA
0 0 » Water cooling systems or refrigeration units NA
0 0 * Sewer lines NA
0 0 * French drain system NA
0 0 » Water recovery sumps and building foundations NA
0 0 * Surface impoundments NA
0 0 » Waste storage and/or disposal areas/pits, landfills 3-3
0 0 * Chemical or product storage areas NA
0 0 * Leach fields NA
0 0 * 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 » The state engineers office listing of all wells within one-half mile radius of | 3-5
the site, together with a map to scale showing the locations of these wells.
0 . Documentation of due diligence in verifying the presence or absence of 3-5
unregistered wells supplying ground water for domestic use, when the
potential for such wells is deemed likely as in older residential
neighborhoods, or in rural areas.
0 » A statement about each well within the half-mile radius of the site, stating 3-5
whether the well is used as a water supply well or ground water monitoring
well.
0 » Lithologic logs for all on-site wells; copies of field log notes may be NA
appropriate:
0 »  Well construction diagrams for all on-site wells showing screened interval, | NA

casing type and construction details including gravel pack, interval,
bentonite seal thickness and cemented interval.
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111 ENVIRONMENTAL ASSESSMENT

Page

» 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.

3-14

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:

» ldentification 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 25.1 6.308(2) (b). Although Phase 1l assessments identify the
nature of contamination, the extent is not always fully defined. For
Voluntary Clean-up Program purposes, the source, nature, extent and
estimated volumes of the release are important in the overall evaluation of
risk and eligibility.

3-11

* 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.

3-10

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

App.
E-G

» 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.
B-G

« Adiscussion 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.
B-G

Pl

P11

VC

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).

SEC 3

FIGURE 2




Pl

P11

VC

IV 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:

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

NA

» Atable 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
Clean-up Program requests this item so that an understanding of the source
and nature of the contaminants can be made as it relates to risk.

SEC4

« Atable 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 clean-up objectives.

SEC4

» Adescription 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 |1 assessment; the VC will use risk as part of the
overall evaluation.

NA

» Adescription 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 Clean-up Program
will use risk as noted above. Phase 11 assessments also do not evaluate future use
of the property.)

SEC4

« Alist and map defining all source areas, areas of contamination or
contaminant discharge areas. Phase 11 assessments do not always show source
areas. The Voluntary Clean-up Program requires that these areas be defined to
indicate the proximity of contaminant with respect to receptors and sampling
efforts.

SEC 3

« Adiscussion of contaminant nobilities, 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 vadoze
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 Clean-up Program will evaluate the risk involved with the
proposed clean-up in order to evaluate the application.

SEC4
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IV APPLICABLE STANDARDS/RISK DETERMINATION

Page

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
assessment usually does not include a risk analysis, however, the VVoluntary
Clean-up Program requires this analysis to show that the remediation proposed
will attain an acceptable risk or break pathways.

SEC3
SEC4

The Voluntary Clean-up Program includes remediation whereas a Phase | or Il
assessment does not. Usually remediation is considered a Phase 111 assessment.
The following are the requirements for the clean-up proposal.

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

SEC4

+ 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 temporarily be stores/staged and areas where
contamination will not be remediated.

NA

» Remediation system design diagrams showing how the system will be
constructed in the field.

NA

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

NA

» The plan should describe the sampling program that will be used to verify
that treatment of the contaminated media has resulted in attainment of the
proposed clean-up goals.

NA

» The plan should include a schedule of implementation

SEC4

The clean-up 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.

* A final list of all site contaminants, along with the remaining
concentrations, and any deviations from the original plan.

SEC4

* A final list defining which media are contaminated and the
estimated vertical and areal extent of contamination to each
medium.

SEC 3

« A final list and map defining all source areas, areas of
contamination or contaminant discharge areas.

SEC3

Soil Contamination: Remediation by Excavation Only:

»  One confirmation sample per 500 ft? as measured at the base on the excavation OR
two confirmatory samples, whichever method results in the collection of the most
samples.

SEC3
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Pl |PIl |VC]|IV APPLICABLE STANDARDS/RISK DETERMINATION Page
+ »  One composite sample from each wall of the excavation. In excavations of
an irregular shape, one composite sample for every 100 lineal feet of wall.
For excavations grater than 5000 square feet, preparation of a grid for SEC4
randomization of sampling.
+ « Explanation of the sampling method in the narrative as well as any
modifications to 1 and 2 above used to better characterize the remedial SEC4
efforts.
+ « If contamination is to be left in place, an additional sample should be
collected from the area of the worst contamination, as verified or with a SEC4
field-sampling device.
+ * Depth of samples collected SEC 3
+ * Provision of waste disposal manifests NA
In-Situ Soil Remediation
+ +  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 bores per 10,000 NA
square feet of plume area.
+ »  Completion of the borings should employ a field-screening device and
borings should be logged. NA
J+ » 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 | NA
for each boring.
+ Ground Water Remediation
+ + Field testing should include aquifer and contaminant characteristics such as
gradient, partition coefficients, original contaminant levels, etc. NA
+ * At each regular monitoring event, a map showing ground water
flow direction, depth to ground water and sampling locations NA
+ » Tabular presentation of data collected NA
+ Summary of Voluntary Clean-up Program participation SEC 4
+ Summary of field activities, remedial activities, any deviations from original
plans SEC 4
+ Pertinent figures and drawings of remedial system NA
+ Conclusions made after remedial activities are completed. NA
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EXECUTIVE SUMMARY

MVS Development, LLC (Owner) owns two parcels of land directly south of the intersection of
Centennial Boulevard and Van Buren Street in Colorado Springs, Colorado. Parcel 7401200009 is located
east of the Centennial Boulevard right-of-way and is 9.09 acres in size; and, Parcel 7401200008 is
located west of the Centennial Boulevard right-of-way and is 29.53 acres in size. Approximately 17.9
acres of the 29.53-acre property is underlain by an abandoned landfill. In order to recapture as much
of this 17.9 acres as possible for development, a Voluntary Clean-Up Plan (VCUP) has been developed
for submittal to the Colorado Department of Public Health and Environment (CDPHE).

The VCUP for this project site includes a variety of activities that determine the present
conditions at the property along with approaches to address these conditions. Essentially, the property
will be reconstituted from a site with little promise to a development that provides additional housing
for the City of Colorado Springs and returns to usefulness a significant piece of property in the center
of the city.

The Owner and its consultants have performed extensive subgrade investigations in order to
develop a detailed work procedure for relocating and consolidating the existing trash. The purpose of
this project is to relocate the existing solid waste, consolidate the waste into a designated four- to five-
acre area within the property, and conduct grading operations across the entire site.

With the approval of this VCUP application, a property with limited value can be redefined as an
essential part of the core of the City of Colorado Springs. The project offers the return of 17.9 acres of
land to useful function while eliminating a potential environmental hazard in the future.

Engineering Solutions & Design, Inc.
Page ES-1
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1.1

1.2

1.0 GENERAL INFORMATION

INTRODUCTION

MVS Development, LLC (MVS) purchased property within the limits of Colorado Springs,
Colorado, to develop as a residential community (see location map provided in Figure 1.1). 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. This will significantly reduce
any impact the landfill may have on surrounding properties and the environment.

GENERAL SITE INFORMATION

Size of Property:

Current Owner of Property:

Owners Representative:

How Many Homes Will be Built:

How Many Jobs Will be Created:

Parcel Number with Lat and Long:

Address (include zip code and county):

Contact Person (with telephone and email):

Type of Contamination:

Current Land Use:

Proposed Land Use and Zoning:

38.62 Acres on 2 Parcels

MVS Development, LLC

Ted Waterman

376 Apartments in 7 Buildings
on Parcel No. 7401200008

Not Applicable

Parcel No. 7401200008 (29.53 acres)
38°51'598"N, 104°50'399"W

Parcel No. 7401200009 (9.09 acres)
38°51'59.5"N, 104°50'27.8"W

Southwest Corner of Van Buren Street

and Centennial Boulevard, El Paso County
Colorado Springs, Colorado 80907

Section 1, Range 67 West, Township 14 South

Ted Waterman * (505) 553-4218
waterman@watermaninc.net

Municipal Solid Waste and Construction Debris

Vacant Land

Planned Unit Development (see Figure 1.2)
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13 PROJECT BACKGROUND

This project is located in Section 1, Range 67 West, Township 14 South, within the limits of
Colorado Springs, Colorado (see site map with property boundaries provided in Figure 1.3). Two parcels
totaling 38.62 acres comprise the property owned by MVS Development, LLC. Parcel 7401200009 is
located east of the Centennial Boulevard right-of-way and is 9.09 acres in size; and, Parcel 7401200008
is located west of the Centennial Boulevard right-of-way and is 29.53 acres in size.

Approximately 17.9 acres of the 29.53-acre property (Parcel 7401200008) is underlain by an
abandoned landfill. This landfill area is located in the middle to eastern portion of this property; and, it
appears waste was placed within a large gully or stream that ran north-to-south through the property.
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.
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FIGURE 1.3
SITE MAP WITH PROPERTY BOUNDARIES
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2.0 PROGRAM INCLUSION

The following criteria must be met for the project property to be eligible for CDPHE’s Voluntary
Cleanup Program (VCUP). An answer of “no” to Question 1 or “yes” to any of Questions 2 through 6
would disqualify the project property from the program.

1. Is the applicant the owner or owner’s designated representative of the property?
YES

2. Is the property listed or proposed for listing on the National Priorities List of Superfund
sites established under the Federal Act (CERCLA)?
NO

3. Is the property the subject of corrective action under orders or agreement issued

pursuant to provisions of Part 3 of Article 15 of this Title or the Federal Resource
Conservation and Recovery Act (RCRA) of 1976, as amended?

NO

4, Is the property subject to an order issued by or an agreement (including permits) with
the Water Quality Control Division pursuant to Part 6 of Article 8 of this Title?
NO

5. Is the property a facility that has or should have a permit or interim status pursuant to

Part 3 of Article 15 of this Title (RCRA Subtitle C) for treatment, storage, or disposal of
hazardous waste?

NO

6. Is the property subject to the provisions of Colorado Revised Statutes, Part 5 of
Article 20 of Title 8 (Underground Storage Tanks)?
NO

Based on these responses, the project property meets the VCUP criteria and the project should
move forward.
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3.0 ENVIRONMENTAL ASSESSMENT

3.1 QUALIFICATIONS OF PROFESSIONALS

Many individual environmental professionals have contributed to the investigative studies
conducted at the project site. Engineering Solutions & Design, Inc. (ES&D) has been working with the
property owner since 2005. During this period, ES&D has worked with Kleinfelder, Inc. (Kleinfelder) -
directing efforts to delineate areas of waste at the project site, obtain soil and subsurface information,
and gather groundwater and methane gas monitoring information. General overviews for ES&D and
Kleinfelder follow. Personnel qualifications can be found in Appendix A.

Engineering Solutions & Design, Inc., (ES&D) was founded in 1995 to specifically address solid
waste issues facing public and private entities. ES&D provides planning, design and construction
oversight services for clients throughout the Midwest and Southwest United States. ES&D is
headquartered in Albuguerque, New Mexico and operates offices in Colorado, Kansas and Missouri and
their body of work includes:

e Preparing solid waste management plans and feasibility studies.

e Assessing landfills, transfer stations, material recovery facilities, and solid waste systems.
e Siting solid waste facilities.

¢ Conducting waste characterization, recycling, and waste reduction studies.

e Preparing landfill and transfer station permit applications.

e Designing innovative solid waste facilities - landfills, transfer stations, MRFs.

e Conducting rate studies and conducting cost analyses.

e Providing environmental compliance services.

In 1961, Jim Kleinfelder founded Stockton Testing and Controls in Stockton, California to test
construction materials. Today, Kleinfelder, Inc. employs more than 2,000 individuals in 56 offices located
throughout the United States and another 6 international offices. Kleinfelder is headquartered in San
Diego, California and operates four offices in Colorado - Colorado Springs, Denver, Golden, and Pueblo.
Kleinfelder’'s major service areas encompass:

e Architecture & Design e Project Management

e Construction Materials Engineering & Testing e Strategic Planning

e Design Engineering e Risk Management

e Environmental Sciences & Engineering e Sustainability

e Facility & Operations Compliance e Water Science & Engineering

e Geotechnical Engineering
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3.2 PHASE I AND PHASE 11 FINDINGS

The project site encompasses two vacant parcels of land totaling 38.62 acres, located south of
Van Buren Street in El Paso County, Colorado Springs, Colorado. One of these parcels (9.09 acres in
size) is east of the Centennial Boulevard right-of-way. The other larger parcel (29.53 acres in size) is
west of the Centennial Boulevard right-of-way. Previous investigations identified an abandoned landfill
located in the center of the project site (see Figure 3.1), with all but a small amount of the waste located
on the larger parcel of land.

The first detailed investigation at the project site was performed in 1986. Additional
investigations were conducted in 2005, 2006, 2007, and most recently in 2018. However, formal
Phase I and II assessments were not conducted. These investigations include:

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

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

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

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

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

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

Previous studies 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 a gully that bisects the project
site from north to south. The depth of solid waste appears to vary from less than five feet to over 40
feet. Cover over the solid waste also varies, with soil cover on portions of the landfill being less than
one foot to more than 25 feet. The greatest depth of cover appears to be in the southern portion of the
landfill.

According to the Colorado Department of Public Health and Environment, the landfill was not
registered or permitted by the state or county. Based on the types of materials found in the test pits
and soil borings taken at the site, the landfill contains both municipal waste and construction debris. In
addition, the test pits, soil borings, and surface conditions indicate that the waste was not compacted
or uniformly placed.
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Readings taken in 2005 and 2006 found that landfill gas was detected in 11 of the 19 temporary
wells installed at the project site. According to lab analyses, concentrations of methane gas ranging
from 43% to slightly more than 58% existed in three of these wells. Seven methane gas wells were
installed at the project site in 2018. Analytical results indicate methane concentrations of 82.4% by
volume in one well and 0.399% by volume in another well. There was no detection of methane in the
other wells.

Landfill gas is occurring due to the lack of a proper final cover, infiltration of surface and
groundwater into the solid waste, and poor consolidation of the solid waste. Because the soils utilized
to cover the landfill and the variance in the depth of the soil cover over the waste, the generation of
landfill gas may be sustained for several years if the site remains in its present condition.

Groundwater depths vary throughout the project site (from 11 feet to over 40 feet) and appear
to be related to drainage in the area. In addition, the relatively high bedrock in the area, which varies
in depth from 11 feet to about 60 feet, can impact groundwater depths. The occurrence of groundwater
appears to mirror the existing gully channel through the landfill.

Active groundwater wells are located in the section of land that incorporates the project site, as
well as, sections to the north, northwest, and east (see Table 3.1). It is important to note that all
residential, commercial, and industrial units within city limits must be connected to the city’'s water
supply system.

Soils at the site include silty sand and clayey materials that vary in consistency based on the
amount of sand mixed with the clay. The clay material appears to be at the base of the landfill area,
and the soil borings indicate that the solid waste material is mixed with the silty sands which were
utilized to cover the landfill. Solid waste in the landfill area appears to consist of glass, metals,
newspaper, plastics, rubber, woods, and some construction and demolition debris.
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3.3 PHYSICAL CHARACTERISTICS OF THE SITE

The project site is approximately 6,230 feet above mean sea level (MSL) at the northern
property boundary of the larger parcel, falling to approximately 6,130 feet above MSL at the
southeastern property boundary. The topography of the project site and the surrounding area slopes to
the south towards an intermittent stream that borders the larger parcel of property. The larger parcel
of property (located west of the Centennial Boulevard right-of-way) is irregular and dominated by a
prominent ridge in the northeast, a valley in the central portion, and a system of ridges in the northwest.
Figure 3.2 presents a topographic map of the project site.

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

Since 1983, numerous studies and investigations have been conducted at the project site, with
the first comprehensive study being conducted in 1986. A total of 20 groundwater wells were completed
as a part of these investigations. Three monitoring wells were installed in 2018 to provide on-going
access to groundwater at the project site. These wells were located so that one well was upgradient and
two wells were down gradient. The location of each of these groundwater monitoring wells is provided
in Table 3.2; and, Figure 3.3 provides this information graphically.

Groundwater depths vary across the site from 11 feet to over 40 feet and are affected by the
shallow bedrock that underlies the site; and, it appears that groundwater mirrors the existing stream or
gully channel through the existing landfill, flowing to the south, southeast. Figure 3.4 presents the
measured depth to groundwater and groundwater flow direction at the project site.

Groundwater quality is impacted by the native soils and the existing, abandoned landfill that
covers a significant portion of the site. Laboratory analyses of groundwater at this site indicate there
are four confirmed regulatory exceedances of analytes — Antimony, Iron, Lead, and Thallium.

TABLE 3.2
LOCATION OF GROUNDWATER WELLS INSTALLED IN 2018
Well Number Northing Easting

GW-1 377857.67 188152.81

GW-5 376978.31 188111.21

GW-6 376955.23 188386.43
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3.4.1 Groundwater Monitoring Wells Installed in 2006

On February 22, 2006, Kleinfelder, Inc. installed two groundwater monitoring wells at the project
site. The groundwater monitoring wells were drilled to an approximate depth of 30 feet. These
groundwater 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 was
surrounded with 10/20 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.

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 IA and IB of the Regulations
Pertaining to Solid Waste Disposal Sites 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 the EPA Publication SW-846, Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods. Table 3.3 summarizes the metals analysis of the groundwater wells, while
Table 3.4 summaries the wet chemistry and volatile organics results (see Appendix E for the complete
report).

Laboratory analysis indicated that groundwater quality has been impacted by historic activity at
the project site based on the limited data collected. For the analyses listed above, there were four
confirmed regulatory exceedances of analytes that indicate an environmental concern - Antimony, Iron,
Lead and Thallium all exceeded the regulatory standards for groundwater.
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TABLE 3.3

METALS DETECTED GROUNDWATER

MONITORING WELLS INSTALLED IN 2006

Parameter Units (1 2006-GW1 2006-GW2 MCL(® PQL®)
Antimony mg/L 0.08 BDL
Arsenic mg/L 0.0215 0.0071 0.005 0.003
Barium mg/L 0.963 0.056 2 0.01
Beryllium mg/L BDL* BDL*
Cadmium mg/L BDL* BDL*
Calcium dissolved mg/L 145 338 10
Chromium dissolved mg/L 0.05 0.01 0.01 0.05
Cobalt mg/L 0.03 0.02 0.05
Copper mg/L 0.05 BDL
Iron mg/L 0.64 BDL 0.3** 0.5
Lead mg/L 0.14 BDL
Magnesium dissolved mg/L 106 593 10
Manganese dissolved mg/L 0.40 1.45 0.05%* 0.3
Nickel mg/L 0.03 0.03 0.1 0.05
Potassium dissolved mg/L 53.1 21 10
Selenium mg/L BDL* BDL*
Silver mg/L BDL* BDL*

Sodium dissolved mg/L 408 3380 10
Thallium mg/L 0.0009 0.0003 0.0002 0.0005
Vanadium mg/L 0.083 0.013 0.03

Zinc mg/L 0.34 0.04 0.05

(1) mg/L = Milligrams Per Liter
(2) MCL = Maximum Contaminant Level
(3) PQL = Practical Quantification Limit
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TABLE 3.4
CONSTITUENTS DETECTED GROUNDWATER
MONITORING WELLS INSTALLED IN 2006

Parameter Units (1) 2006-GW1 2006-GW2 MCL® PQL®
Alkalinity Bicarbonate mg/L 1510 1310 20
Total Alkalinity mg/L 1510 1310 20
Total Organic Carbon mg/L 105 47 30
Cation-Anion Balance % -9.6 1.7
Sum of Anions meq/L 42.8 208 0.5
Sum of Cations meq/L 35.3 215 0.5
Chloride mg/L 270 480 250%* 50
Conductivity umhos/cm 3600 15700 10
Hardness mg/L 7980 3280 7
Nitrate mg/L 0.49 0.10 10 0.1
pH units 7.6 7.8 6.5-8.5* 0.1
Filterable Residue mg/L 2170 15400 20
Sodium Absorption 6.36 26.00 0.15
Sulfate mg/L 240 8030 250% 300
TDS mg/L 2130 13600 500%* 50
TDS (ratio) 1.02 1.13
cis-1,2-Dichloroethene ug/L 17.5 29 .8 5 1
Trichloroethene ug/L 8.1 12 2000 1

(1) mg/L = Milligrams Per Liter
meg/L = Milliequivalents Per Liter

umhos/cm = Micromhos Per Centimeter

ug/L = Micrograms Per Liter
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3.4.2 Groundwater Monitoring Wells Installed in 2018

Three groundwater monitoring wells were constructed in July 2018 (see Figure 3.3 for well
locations) 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 silica sand. A 2- to 3-foot bentonite annular seal was placed at the top of the filter pack.
Grout was placed atop the bentonite annular seal to the ground surface.

Approximately one week following drilling, the depth to groundwater was measured (see Figure
3.4 for depth to groundwater and flow direction) and groundwater samples collected. Three casing
volumes were removed from each well and general water quality parameters (e.g., temperature, pH,
and electrical conductivity) were collected and documented. A groundwater sample was collected from
each well and sent to ACZ Laboratories, Inc. in Steamboat Springs, Colorado under standard chain of
custody procedures. Table 3.5 summarizes the metals analysis of the groundwater wells (see
Appendix G for the complete report).
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TABLE 3.5

METALS DETECTED GROUNDWATER
MONITORING WELLS INSTALLED IN 2018

Parameter Units () | 2018-GW1 | 2018-GW2 | 2018-GW3 | MCL® | PQL®
Antimony mg/L 0.011 0.016 0.006
Arsenic mg/L 0.0480 0.494 0.238 0.005 0.003
Barium mg/L 0.60 9.20 2.43 2 0.01
Beryllium mg/L 0.0014 0.0421 0.0141
Cadmium mg/L 0.004 0.064 0.009
Calcium dissolved mg/L 39.5 304 239 10
Chromium dissolved mg/L 1.16 0.36 0.01 0.05
Cobalt mg/L 0.45 0.20 0.05
Copper mg/L 0.08 2.09 0.34
Iron mg/L 63.2 1300 339 0.3* 0.5
Lead mg/L 0.257 4.98 0.354
Magnesium dissolved mg/L 485 258 547 10
Manganese dissolved mg/L 0.05 1.05 0.32 0.05* 0.3
Nickel mg/L 0.07 1.05 0.31 0.1 0.05
Potassium dissolved mg/L 57 32 35 10
Selenium mg/L 0.017 0.035 0.018
Silver mg/L
Sodium dissolved mg/L 4090 2570 4490 10
Thallium mg/L 0.010 0.004 0.0002 | 0.0005
Vanadium mg/L 0.11 1.95 0.74 0.03
Zinc mg/L 0.75 18.7 1.44 0.05

(1) mg/L = Milligrams Per Liter
(2) MCL = Maximum Contaminant Level
(3) PQL = Practical Quantification Limit

* Secondary (Non-Enforceable) Regulations
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3.5 HYDROLOGIC PROPERTIES

The project site is underlain by sandy claystone and Pierre Shale. A relatively thin layer of top
soil (typically one- to two-feet thick) at the surface covers the sandy claystone. Field sampling indicates
that the sandy claystone has a moisture content of 26.2% and a permeability of 4.3 x 108 cm/sec. The
underlying Pierre Shale, based on field sampling, has a moisture content of 21.3% and a permeability
of 2.2 x 107 cm/sec. These results indicate that the existing topsoil and sandy claystone have the
potential to be used as liner and final cover material for the consolidated landfill.

3.5.1 Subsurface Investigation Completed in July and August 2005

On July 14 and July 15, 2005, Kleinfelder mobilized to the project site with a track-mounted
drilling rig equipped with 4-inch continuous flight augers to drill 15 subsurface borings to delineate the
approximate boundary and size of the landfill and to evaluate what type of wastes were placed in the
landfill. All borings were drilled through the landfill material to bedrock. Samples were collected at
regular intervals and observed in the field to determine if the soil material was native, soil fill, or landfill.
Kleinfelder returned to the site within 24 hours of drilling to measure the static water level in each
boring. Figure 3.5 shows the location of the borings drilled in July 2005. Table 3.6 summarizes the static
water levels for each boring and lists the constituents found in these borings.

Waste encountered in the subsurface investigation indicated that the drainage and valley, in the
central portion of the larger parcel of land comprising the project site, was filled with 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 landfill layer.

Waste materials observed in the landfill included solid wastes ranging mainly from wood, to
organics, plastic, glass, rubber, metal, aluminum, galvanized wire, cloth, newspaper, and cardboard.
The types of wastes encountered in the soil are also documented in more detail in the boring logs (see
Appendix C).
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TABLE 3.6

STATIC WATER LEVEL AND CONSTITUENTS FOUND
IN BORINGS DRILLED IN JULY 2005

Static Top Depth of Bottom Total
Water Solid Waste Depth of Depth of Type of Wastes
Boring Level () Solid Waste | P€pth o YP
Zone Boring Observed
(ft below (ft below Zone f
grade) rade) (ft below (feet)
9 grade)
Rubber, Glass, Metal
- (2) ’ ’
B-1 Dry 0 7 30.0 Paper, Wire, Cloth
B-2 11.0 0 28 50.0 Glass, Plastic
Rubber, Plastic, Glass
- (2) 12 7 l;
B-3 Dry 0 11 30.0 Galvanized Wire
B-4 18.4 0 31 45.0 Plastic, Wood
B-5 Dry @ 0 0 20.5 No Waste
B-6 18.9 4 40 60.0 Glass, Wood, Plastic
Glass, Plastic, Galvanized
- (2) I I
B-7 Dry 0 21 25.0 Wire, Rubber
B-8 Dry @ 0 0 30.0 No Waste
B-9 15.3 8 41 50.0 Plastic, Wood, Glass
Plastic, Galvanized Wire
- (2) ’ 12
B-10 Dry 3 20 40.0 Paper, Rubber
B-11 19.5 20 23 23.0 Rubber, Galvanized Wire,
Canvas
Aluminum, Paper,
B-12 19.3 8 29 30.0 Cardboard
B-13 20.8 0 18 31.0 Newspaper, Wood
B-14 10.2 0 0 21.0 No Waste
B-15 31.7 16 41 41.0 Glass, Paper, Wood

(1) Water levels shown were measured 6 days after drilling.
(2) Dry: No free groundwater was encountered during or immediately after drilling activities.
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The project site is underlain by bedrock of Pierre Shale. This formation consists of dark gray to
brown, clay shale with a few interbedded fine-grained sandstone and limestone beds. Pierre Shale is
typically dense to hard where unweathered, thin-bedded expansive and rich in sulfates. The depth to
bedrock ranged from 11 feet at the northwest corner of the larger parcel of land to 57 feet in the central
portion of this parcel.

On August 1, 2005, Kleinfelder mobilized to the project site with a John Deere 310G 4X4 #12
Backhoe to excavate exploratory test pits. All five test-pits were excavated to approximately 15 feet
below 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 15 feet in four of the five test
pits.

The first exploratory test pit was located at the southern end of the existing landfill. The test pit
was excavated to approximately 15 feet. 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, debris was encountered at approximately 16 feet in the borehole drilled within close proximity
to this test pit.

3.5.2 Subsurface Investigation Completed in November 2005

On November 22 and November 23, 2005, Kleinfelder mobilized to the project site with a track-
mounted drilling rig equipped with 4-inch continuous flight augers to drill nine subsurface borings to
delineate the depth of solid wastes and to evaluate what type of wastes were present.

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 indicated on the individual boring logs, which
are included in Appendix D. Samples of the subsurface materials were collected at 5-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). 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.

Nine subsurface borings were drilled to delineate the depth of solid wastes and to evaluate what
type of wastes were present within the landfill. Borings 1 through 3 of Set 1 were located along the
southern boundary of the larger parcel of property on the project site. Borings 1 through 3 of Set 2 were
in the northern portion of this parcel; and, Borings 1 through 3 of Set 3 were located in the central
portion. A map that shows the locations of these nine borings is presented in Figure 3.6; while
Table 3.7 summarizes the static water levels for each boring and lists the constituents found in these
borings.
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TABLE 3.7
STATIC WATER LEVEL AND CONSTITUENTS FOUND
IN BORINGS DRILLED IN NOVEMBER 2005

Static Top Bottom
Water Depth Depth of i
Level ) | of Solid Solid Type of Ap||:roxu_11ate Northing/Easting
Boring | (ftbelow | Waste | Waste Wastes Elevation (based on hand-
grade) Zone Zone Observed “”;’““d held GPS)
(ft below | (ft below surface)
grade) grade)
} Wood, glass, , 1,376,182.713/
S1-1 24.5 21 29 brick 6173 3,187,162,646
Glass, wood,
) asphalt, , 1,376,242.324/
51-2 26.4 25 47 plastic, 6190 3,187,011.93.5
Styrofoam
Paper, plastic
) ’ ! , 1,376,271.587/
S1-3 27.6 20 32 metal, glass, 6187 3,186,861.445
wood
Glass, plastic,
i metal, , 1,377,152.672/
52-1 12.9 0 17 concrete, 6217 3,186,989.535
brick, wood
) Glass, plastic, , 1,377,000.586/
S2-2 14.7 0 20 wood, metal 6214 3,186,943.180
Plastic, wood
) - ! , 1,376,838.383/
S2-3 20.6 3 20 galvqnlzed 6216 3,186,896.896
wire
_ No No , 1,376,911.084/
$3-1 16.5 | \waste ® | Waste @ | NO waste 6202 3,187,157.375
1,376,648.805/
_ (2) ’ I I
S3-2 Dry 2 9.5 Wood, glass 6214 3,187,262.094
Glass, wood 1,376,395.670/
_ (2) I ’ I I
S3-3 Dry 2 7.3 plastic 6192 3,187,232.289

(1) Water levels shown were measured 6 days after drilling.
(2) Dry: No free groundwater was encountered during or immediately after drilling activities.
(3) No solid wastes were encountered during drilling or sampling activities.
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3.5.3 Subsurface Investigation Completed in November 2006 and January 2007

Kleinfelder completed subsurface field investigations in November 2006 and January 2007. The
first phase (Phase I) was performed on November 30, 2006; and, the second phase (Phase II) was
performed on January 3 and 4, 2007 (see Appendix F for the complete report).

Prior to drilling, the geology of the site was evaluated by reviewing geologic maps, including the
Geologic Map of the Colorado Springs Quadrangle, El Paso County, Colorado (Carroll & Crawford, 2000).
Mapping indicates the soils underlying the project site consist of colluvial materials, comprised of
gravelly to silty sand. Pierre Shale deposited during the Upper Cretaceous was encountered.

The subsurface profile encountered in these borings generally consisted of a thin layer of topsoil
overlying weathered claystone overlying Pierre Shale Bedrock, as described in more detail below:

Weathered Claystone: The top of the weathered claystone was encountered below the thin
layer of topsoil, between approximately one and two feet below existing ground surface. The
weathered claystone bedrock was generally sandy, light brown to brown, slightly moist, and
medium hard to hard 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 one and 20 feet
below the ground surface and extended to the maximum boring depths. The Pierre Shale
Formation in this location consists of a sandy claystone. The bedrock encountered was very
hard, dry to slightly moist, fissile, and dark gray in color.

Phase I included drilling six exploratory borings at various locations throughout the project site.
Borings were advanced to depths ranging from approximately 20 to 35 feet below the existing ground
surface using a truck-mounted CME-55 drill rig equipped with a 3-inch outside-diameter, continuous-
flight, solid-stem auger.

Phase II included drilling four borings and involved down-hole pressure meter testing to obtain
permeability values of in-place soil/bedrock units. Table 3.8 presents the results of this testing. Borings
were advanced to 20 to 35 feet below the existing ground surface 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.
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TABLE 3.8

PERMEABILITY TESTING RESULTS

Dry Density (pcf) Percent
. Location & & Moisture Passing No. -
Sm(l:;l'r\‘/g;if;nzest Depth Content (%) of 200 and P?;r::jaszl‘:')ty
(feet) Processed Plasticity
Samples Index (PI)
Head Pressure 30
D >
Sandy Claystone- , psi = 1.18 x 10
Downhole/In Situ B-2@15-21 o -
Head pressure 25
psi = 3.83 x 1077
Sandy Claystone- B-1 & B-5 o -200 = 64.7% 8
Processed Combined @ 10’ 96.2 pcf @ 26.2% PI = 32 4.3x10
Formation did not
Pierre Shale- ; ans o L take any water to
Downhole/In Situ B-2 @ 21-30 accuracy of test
method
Pierre Shale- B-1, B-8, & B-9 o -200 = 81% 7
Processed Combined @ 20° | 1019 pcf @ 21.3% PI = 35 2:2x10
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3.5.4 Subsurface Investigation Completed in August 2018

Kleinfelder’s 2018 field exploration program was performed using track-mounted and all-terrain
drilling rigs equipped with 4-inch solid continuous flight augers. Samples were collected at regular
intervals using standard penetration test (SPT) samplers. Table 3.9 summarizes data from this
investigation and lists the constituents found in the borings drilled for this investigation; Figure 3.7
shows the locations of these borings (see Appendix G for the complete report).

TABLE 3.9
DATA FOR AND CONSTITUENTS FOUND IN
BORINGS DRILLED IN AUGUST 2018

Top Bottom
Boring Depth Depth .
Depth of Solid | of Solid Type of A|:é|larox;r_nate Northing/Easting
Boring Waste Waste Wastes evation (based on hand-
Zone Zone Observed (ground held GPS)
(ft below | (ft below surface)
grade) grade)
, 376,689.6740
B-16 41.5 20 35 Wood, Glass 6166 188,058.3470
) Glass, Plastic, , 376,712.0340/
B-17 45.5 20 28 Wood 6166 188,104.6560
Wire, Wood 376,739.1400/
B-18 46.5 25 30 Chips, Glass, 6167’ 188,142.3570
Paper, Brick
Glass, Wood, 376,766.6990/
B-19 46.5 20 45 Wood Chips, 6167’ 188,185.1310
Plastic, Glass
Wood, Brick , 376,744.5500/
B-20 26.5 15 36 Fragments 6157 188,250.7800
No No , 376,862.1810/
B-21 165 | waste® | waste | NoWaste 6189 188,430.6100
No No , 376,846.6740
B-22 110 | waste® | wastew | NoWaste 6197 188,572.9990
] , 377,495.1590/
B-23 21.5 5 14 Metal 6203 188,294.1460
) No No , 377,450.0180/
B-24 115 | waste® | wastew | NoWaste 6240 188,537.1260

Application for Voluntary Clean-Up
Remediation of Existing Abandoned Landfill

Engineering Solutions & Design, Inc.

Page 3-24

Mesa Valley Springs Property
Colorado Springs, Colorado

FIGURE 2



TABLE 3.9
DATA AND CONSTITUENTS FOUND IN
BORINGS DRILLED IN AUGUST 2018 (continued)

Top Bottom
Borin Depth Depth .
Depth | Of Solid | of Solid |  Typeof | ApProximate |y, yping/Easting
Boring Waste Waste Wastes (e:_'::m“ (based on hand-
Zone Zone Observed sgrface) held GPS)
(ft below | (ft below u
grade) grade)

) Glass, Wood, , 377,421.6940/
B-25 21.5 10 17 o 6204 168,505,859
) No No , 377.348.9550/
B-26 1.5 | waste® | wastew | No Waste 6203 188,328.7920
) No No ) 377,304.3950/
B-27 215 1 Waste® | waste® | No Waste 6218 188,518.6980
No No , 377,276.9690/

B-28 115 | waste® | waste | No Waste 6202 188,349.6840
] No No , 377,204.6910/
B-29 115 | Waste® | waste | No Waste 6202 188,372.6080
) No No , 377,607.4690/
B-30 210 | waste® | waste | No Waste 6221 187,805.0570
] No No ) 377,444.0160/
B-31 36.0 | \aste® | wastew | No Waste 6216 187,795.9900
B-32 30.0 5 30 Glass 6212’ 377,295.2400/

187,797.0820

(1) No solid wastes were encountered during drilling or sampling activities.
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3.6 LANDFILL GAS

The methane gas generation 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 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.

The production of methane gas is a problem linked to abandoned landfills. The production of
methane can vary from point to point in a landfill. Methane gas is explosive in concentrations between
5% and 15% by volume of air. Concentrations greater than 15% may be flammable and methane is
also toxic. Methane is lighter than air and tends to migrate vertically through the landfill to the surface.

Landfill gas has been and may continue to be generated at the project site. The materials
covering the waste are comprised of local soils that vary in depth from less than one foot to over five
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.

Landfill gas testing was performed at the project site in July 2005, February 2006, and again in
July 2018. In addition, the LandGEM computer model was utilized to determine the amount of gas that
would possibly be generated as well as the time period over which the landfill would generate this gas.

3.6.1 Landfill Gas Assessment Completed in July 2005

On July 14 and July 15, 2005, Kleinfelder mobilized to the project site with a track-mounted
drilling rig equipped with 4-inch continuous flight augers to install 15 methane gas monitoring wells
within the existing landfill and around the landfill area perimeter. Boring logs and monitoring well
installation records (including depth and materials used) for each methane well, MW-1 through MW-15,
are included in Appendix C.

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 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 seal was placed at the top of the well, near the ground surface.
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On July 19 and July 20, 2005, Kleinfelder performed gas monitoring at the 15 methane gas wells
installed at the project site. The gas in each well was analyzed using a GasTech Portable Gas Monitor.
The meter is designed to measure concentrations of methane (CH4), hydrogen sulfide (H2S), and oxygen
(02). Table 3.10 summarizes the gases detected in these methane wells.

TABLE 3.10
SUMMARY OF JULY 2005 GAS MONITORING

Monitoring July 19, 2005 July 20, 2005
Location CH4 CH4 H2S 0> CH4 CH4 H>S 02
(%LEL) | (%Gas) | (ppm) (%) (%LEL) | (%GAS) | (ppm) (%)
MW-1 0.0 0.0 0.0 20.9 0.0 0.0 0.0 20.7
MW-2 28.0 2.0 0.0 9.3 29.0 2.0 0.0 4.8
MW-3 0.0 0.0 0.0 20.7 0.0 0.0 0.0 20.9
MW-4 100.0 62.0 2.0 0.0 100.0 60.0 2.0 0.0
MW-5 0.0 0.0 0.0 20.4 0.0 0.0 0.0 20.4
MW-6 28.0 2.0 0.0 13.3 23.0 2.0 0.0 15.4
MW-7 0.0 0.0 0.0 20.9 0.0 0.0 0.0 20.8
MW-8 0.0 0.0 0.0 20.3 0.0 0.0 0.0 20.9
MW-9 1.0 0.0 0.0 20.2 0.0 0.0 0.0 18.7
MW-10 100.0 53.0 1.0 0.0 100.0 45.0 2.0 0.0
MW-11 63.0 6.0 0.0 7.8 75.0 7.0 0.0 0.0
MW-12 100.0 22.0 0.0 6.6 100.0 18.0 0.0 6.3
MW-13 28.0 2.0 0.0 11.4 23.0 2.0 0.0 12.6
MW-14 0.0 0.0 0.0 18.3 0.0 0.0 0.0 18.9
MW-15 100.0 49.0 0.0 0.0 100.0 50.0 1.0 0.0

NOTES: CH4 (% LEL) = Methane % of the lower explosive limit (LEL)

CH4 (% Gas) = % Methane Gas, by volume
H>S = Hydrogen Sulfide parts per million, by volume
02 = Oxygen %, by volume

In the three monitoring wells that had the highest concentrations of methane gas (MW-4,
MW-10, and MW-15), an air sample was collected and sent to an accredited laboratory to confirm the
presence and level of methane gas. According to the laboratory analysis, high concentrations of methane
gas existed in each of these three wells: MW-4 had 58.33% methane gas; MW-10 consisted of 43.38%
methane gas; and MW-15 had 48.77% methane gas.
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3.6.2 Landfill Gas Assessment Completed in February 2006

On February 22, 2006, Kleinfelder mobilized to the project site with a track-mounted drilling rig
equipped with 4-inch continuous flight augers to install four methane gas monitoring wells outside the
existing landfill perimeter. Monitoring well installation records (including depth and materials used) for
each methane well are included in Appendix E.

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 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 seal was placed at the top of the well, near the ground surface.

On February 27 and 28, 2006, Kleinfelder performed gas monitoring at the four methane gas
wells installed at the project site. The gas in each well was analyzed using a GasTech Portable Gas
Monitor. The meter is designed to measure concentrations of methane (CH4), hydrogen sulfide (H2S),
and oxygen (Oz). From this monitoring, Kleinfelder concluded no measurable methane concentrations
were found within the four monitoring wells and methane gas is not migrating beyond the perimeter of
the landfill. Table 3.11 summarizes the gases detected in these methane wells.

TABLE 3.11
SUMMARY OF FEBRUARY 2006 GAS MONITORING
. February 27, 2006 February 28, 2006
Monitoring

Location CH,4 CH,4 H>S 0> CH,4 CH,4 H>S 0
(%LEL) | (%Gas) | (ppm) (%) (%LEL) | (%GAS) | (ppm) (%)

MW-1 0.0 0.0 3.0 20.2 0.0 0.0 0.0 20.1
MW-2 0.0 0.0 0.0 20.1 0.0 0.0 0.0 19.7
MW-3 1.0 0.0 0.0 17.2 2.0 0.0 0.0 13.3
MW-4 1.0 0.0 0.0 20.4 0.0 0.0 0.0 20.6

NOTES: CH4 (% LEL) = Methane % of the lower explosive limit (LEL)
CH4 (% Gas) = % Methane Gas, by volume
H2S = Hydrogen Sulfide parts per million, by volume
02 = Oxygen %, by volume
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3.6.3 Landfill Gas Assessment Completed in July 2018

In July 2018, Kleinfelder mobilized to the project site with a track-mounted and all-terrain
drilling rig equipped with 4-inch continuous flight augers to drill 17 borings and three groundwater
monitoring wells. At seven boring locations, temporary 1-inch PVC wells were installed in the 4-inch
diameter boreholes at a depth of 15 feet for landfill gas monitoring. Boring logs and monitoring well
installation records (including depth and materials used) are included in Appendix G.

The methane wells were constructed with ten feet of 0.010-inch slotted screen and sufficient
riser to reach approximately two feet above the ground surface to allow for future sampling. The slotted
screen was surrounded with 10/20 silica 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.

On July 25, 2018, Kleinfelder collected measurement of methane (CH4), hydrogen sulfide (H2S),
and oxygen (0O2) using a 4-gas monitor at the seven methane wells installed at the project site. Methane
and depressed oxygen levels were detected in two wells; therefore, air samples were collected from
these wells and submitted to an accredited laboratory for methane analysis.

The samples were analyzed for methane according to modified EPA Method 3C (simple injection)
using a gas chromatograph equipped with a thermal conductivity detector (TCD). 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.

3.6.4 Landfill Gas Computer Modeling

The potential for landfill gas generation exists at the project site. Consequently, 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.

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.
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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 H. 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.

3.6.4.1 First LandGEM Computer Model Run

The chart in Figure 3.8 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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3.6.4.2 Second LandGEM Computer Model 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 chart in Figure 3.9 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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3.6.4.3 Third LandGEM Computer Model Run

As indicated previously, it is unlikely that either 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 (see chart in Figure 3.10). 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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4.0 APPLICABLE STANDARDS/RISK DETERMINATION

4.1 ESTIMATED EXTENT OF CONTAMINATION

The project site consists of two parcels of land. The larger parcel is 29.53 acres in size and at
this time, it is approximated that 17.9 acres of this property is underlain by an abandoned landfill. Waste
material observed in the landfill includes solid wastes ranging mainly from wood, to organics, plastic,
glass, rubber, metal, aluminum, galvanized wire, cloth, newspaper, and cardboard. Data from soil
borings excavated at the site indicate the depth of solid waste varies from less than five feet to over 40
feet. Cover over the solid waste also varies, with soil cover on portions of the landfill being less than
one foot to more than 25 feet. The greatest depth of cover appears to be in the southern portion of the
landfill. Figure 4.1 delineates the extent of the existing, abandoned landfill on the project property.

4.2 EXPOSURE PATHWAYS AND MITIGATION

As described in previous chapters of this document, the contaminated soils and solid waste
currently underlaying the project site will be consolidated into a lined landfill and a final cover will be
designed to address erosion issues as well as burrowing animals. Once the solid waste and contaminated
soils are consolidated within the landfill, the risk of contamination from the landfill will be minimalized.
Any landfill gas that is generated will be collected through vertical gas wells and sent to an on-site flare
system. The only known exposure pathways to the soil or groundwater are through the groundwater
monitoring wells at the site, which have been installed as directed by Colorado Department of Health
and Environment and designed to protect the groundwater from contamination.

4.3 REMEDIAL ACTION 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.
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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 a much smaller and more
secure landfill cell. The drawings provided in Appendix I 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 CDPHE 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 J.

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 K.

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 potentially harmful or hazardous. A Materials Management Plan has been developed
for this project and can be found in Appendix L. In addition, a Response to Discovery of Asbestos Plan
has been developed and can be found in Appendix M.

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

Table 4.1 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.
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TABLE 4.1
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

In addition to relocating and consolidating the existing solid waste, the southern-most portion
of the abandoned landfill area will be developed into a stormwater 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 site will commence as soon as possible after acceptance
of this application. Engineering work will begin as soon as the application is submitted. The anticipated
length of time for completion of the remediation work is 180 to 210 days. MVS Development, LLC
estimates the cost to remediate the project site is $1,474,449.10

4.4 LONG-TERM MONITORING

Long-term monitoring and environmental testing will focus on the consolidated landfill area.
These inspections and testing will include:

e Groundwater sampling (three monitoring wells)
e Air sampling (landfill gas system and surface testing)

e Landfill final cover inspection

Groundwater sampling involves collecting water samples from the three groundwater monitoring
wells located on the project site and testing for a suite of potential contaminants as presented in the
CDPHE's "Suggested Sampling Protocol for Groundwater Monitoring Wells." Quarterly sampling and
testing will be undertaken during the first year after the landfill has been consolidated. Results from this
first year of monitoring will be evaluated and presented to CDPHE. Dependent upon the first year’s
results, reducing the number of annual monitoring events, adjusting the sampling procedures, and
reducing or modifying the number of constituents sampled for during each sampling event may be
considered.
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Each groundwater sampling event at this project site will encompass collecting water
samples from each of the three groundwater monitoring wells, laboratory testing of each sample,
preparing an analysis of the results of the testing, and submitting a report to CDPHE. All sampling and
testing will be conducted by field technicians trained to properly sample groundwater. The estimated
cost for these activities is $5,000.00 per event.

Landfills are subject to the Air Quality Control Commission's Regulations 1, 2, 3, 7, and 9. These
regulations address fugitive dust, odors, incineration, and exploration and production waste. The amount
of waste placed in the consolidated landfill will be monitored and it is unlikely that the size of the landfill
will exceed the Title V federal air quality regulations standards. Although the landfill does not meet a
number of levels of waste or types of waste addressed in the Title V regulations, the landfill may be
subject to general air emissions reporting and permitting requirements.

Quarterly air quality sampling and testing will be undertaken during the first year after the
landfill has been consolidated. Results from this first year of monitoring will be evaluated and presented
to CDPHE. Dependent upon the first year’s results, a request may be submitted to CDPHE to consider
the landfill in post-closure care and the level of reporting and testing minimized.

Each sampling event will involve collecting air samples from the landfill gas wells installed on
top of the landfill. The gas from each well will be captured in a separate canister and delivered to a
registered laboratory approved by CDPHE for analysis. The results of the analysis will be submitted to
CDPHE. All sampling and testing will be conducted by field technicians trained to properly sample landfill
gas systems. The estimated cost for these activities is $6,500.00 per event.

The landfill cover will be inspected annually by a Professional Engineer registered and licensed
in Colorado experienced with solid waste landfills and landfill cover systems. The results of each
inspection will be submitted to the CDPHE for review and acceptance. The inspection will include a
traverse of the cover as established by the engineer and will include; (1) observing the final cover
vegetation; (2) checking for indications of borrowing animals; (3) assessing any rivulets or other
erosion; and (4) evaluating the overall condition of the final cover. The engineer shall take photographs
and generate drawings or sketches, as needed, to provide a clear indication of the condition of the final
cover. The estimated cost for this annual inspection is $3,000.00.
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Engineering Solutions & Design, Inc.

SOLID WASTE PLANNING, DESIGN AND CONSTRUCTION SERVICES

Jack P. Chappelle, P.E.

EDUCATION

Bachelor of Science, Civil Engineering - University of Kansas, 1978

Master of Business Administration — University of New Mexico, 1989

PROFESSIONAL REGISTRATIONS

Registered Professional Engineer
Kansas #13086; Nebraska #E-11844; Colorado #19749; Missouri #PE-2017018587;
New Mexico #10065; Arizona #28001; Ohio #PE-68398

PROFESSIONAL WORK HISTORY

1995 - Present President and

Engineering Solutions & Design, Inc. Senior Solid Waste Engineer
1980 - 1995 Principal and

Camp Dresser & McKee, Inc. (CDM) Senior Solid Waste Engineer
1978 - 1980

City of Wichita, Kansas Construction Engineer

QUALIFICATIONS SUMMARY

Mr. Chappelle possesses more than 39 years of domestic and international engineering experience. He
has managed a wide variety of projects of varying size and complexity during his career, directing the
efforts of project teams varying in size from as small as two or three professionals to teams of more
than 75 professionals. Mr. Chappelle’s broad-based experience encompasses involvement in more than
50 large-scale civil engineering projects that range from planning and feasibility studies, financial
analyses, value engineering and design to construction services and operation and maintenance efforts.
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Mr. Chappelle’s technical project experience includes the planning, implementation, design, and
construction oversight for environmental projects in New Mexico, California, Arizona, Washington,
Kansas, Texas, Nebraska, Ohio, Missouri, and Cairo, Egypt. Highlights of Mr. Chappelle’s technical and
management expertise include:

= Project Manager/Technical Director for the Siting of Landfills in Central Kansas and
North Central New Mexico: These projects involved identifying and investigating potential
sites that would be suitable for a landfill facility. Utilizing existing information and mapping, a
number of sites within each project area were eliminated. A list of criteria to evaluate the
remaining sites was established which considered regulatory requirements and unique
characteristics of the sites. For example, sites were eliminated if certain activities or historical
areas would be adversely affected by the development of a landfill. More than 70% of the sites
were eliminated in this process. The remaining sites in each project area were then visited.
During these site visits, a site walkdown was conducted, the site was photographed, grab
samples of soil and foliage were collected, landmarks were identified, surface water and
groundwater indications were noted, and the distance to nearby residences and transportation
routes were ascertained. This process eliminated most of the remaining sites and three or four
potential sites in each project area were identified for further assessment and non-destruct field
testing.

. Project Manager/Technical Director for the pre-design, permitting, final design and
construction of the more than 20 solid waste landfills in New Mexico, Arizona,
Colorado, Kansas, Texas, and Washington. These projects included the preparation of
preliminary designs for each landfill site; preparation and regulatory approval of the landfill
permits; the final design of all aspects of the landfill site, including access road and on-site
roads, water supply systems, storm water structures, erosion control devices, wind barriers,
scale houses, maintenance facilities, and administration buildings. Mr. Chappelle was
responsible for directing all design and construction oversight efforts on behalf of the owner for
each facility. Important aspects of each facility’s construction included monitoring dust control
measures, maintaining a positive cash flow, and integrating the owner's needs with
requirements of the solid waste regulators.

. Project Manager/Technical Director for a Solid Waste Value Engineering Project for
the New Mexico Environment Department: This project included the evaluation of funding
proposals for solid waste systems from three separate entities in the Eastern Plains area of New
Mexico. Based upon the data available, a conceptual solid waste management plan was
developed for this seven-county area that addressed the efficient and cost-effective transport,
transfer and final disposal of the solid waste.
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Project Manager/Technical Director for landfill evaluations and site assessments for
solid waste facilities in Kansas, New Mexico, and California. Landfill evaluations included
assessing present operations and site conditions, potential landfill life, and the development of
recommendations and design requirements to improve the facilities' operation and longevity.
Site assessments considered both surface and subsurface conditions and also evaluated the
impact of surrounding properties. The result of the assessments was recognition of site
potentials and how to address any site deficiencies. These evaluations and assessments were
presented in formal reports to the client.

Project Manager/Technical Director for the analyses of existing landfills and the
development of landfill closure/post-closure plans and designs for public and private
clients in Kansas and New Mexico. These projects included meetings and discussions with
state regulators to identify criteria that would satisfy the environmental regulations at a
reasonable cost to the owner. Further, parts of these various projects included design and
construction to reroute an arroyo around an existing landfill; state approval for groundwater
monitoring exemption; and the design of gas monitoring plans.

Project Manager/Technical Director for more than 50 solid waste management plans
for clients in Texas, Kansas, Arizona, and New Mexico. These planning efforts involved
data coordination and collection, data analysis, development and utilization of computer models,
recognition of present and future study area problems, identification of recommendations, and
public education and awareness of the plan and its intentions. A key to the success of these
solid waste management plans was the facilitation of planning meetings with the various
government entities and concern groups. This facilitation (through both meetings and forms of
direct communication, such as newsletters) resulted in early and continual positive involvement
of those most impacted by the study. The final product of each project was a detailed planning
document that is functional and useable to the study area.

Construction Manager for 12 construction projects totaling over $160 million in
construction costs and a $100 million rehabilitation project in Cairo, Egypt. These
projects included the construction of waste and wastewater facilities. The projects encompassed
coordinating the efforts of Egyptian and expatriate engineers, interaction and coordination with
Egyptian government officials, interaction and coordination of Egyptian and American
contractors, and interaction with USAID officials.
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SELECTED PAPERS AND PRESENTATIONS

Mr. Chappelle has published and presented numerous technical papers to local, regional, national and
international audiences on a variety of solid waste issues. The following list includes selected technical
papers and presentations Mr. Chappelle has published and presented.

A Case Study: The Beneficial Use of Liquids for Waste Decomposition and Gas
Generation presented at the Solid Waste Association of North America’s annual conference in
Washington, DC.

New Mexico’s Solid Waste Infrastructure Assessment Process and Grade presented at
the American Society of Civil Engineer’s spring conference in Albuquerque, New Mexico.

Development of Computer Program to Monitor Landfill Air Space Usage and Estimation
of Need for Next Cell presented at the Arid Climate Symposium in Albuquerque, New Mexico.

The Development and Operation of a Materials Recovery Facility for McKinley Fiber
Company, Albuquerque, New Mexico presented at the Solid Waste Association of North America’s
Annual Waste Reduction, Recycling and Composting Symposium in Tempe, Arizona.

Discussion of Midwest Success Stories - Solid Waste Management Plan for North
Central Regional Planning Commission (Kansas) presented in Hays and Wichita, Kansas to state,
county, and municipal officials.

Impact of Regionalization on Small Communities presented at the Solid Waste Association
of North America's Annual Solid Waste Exposition in San Jose, California.

Comparison of Recycling Efforts in Selected Communities presented at the Solid Waste
Association of North America's 8th Annual Southwestern Regional Solid Waste Symposium in Oklahoma
City, Oklahoma.

Characterization of Waste Stream in the State of Nebraska presented at the Solid Waste
Association of North America’s Nebraska state conference in Omaha, Nebraska.

Impact of New Solid Waste Regulations on Small Communities presented at the Waste
Tech Conference in Toronto, Canada.
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August 12, 1986

Mr. A. C. Nicheolson, Architect
2993 Broadmoor Valley Road
Suite 200

Colorado Springs, CO 80915

RE: Landfill Site, Section 36, Twp. 138., R67W of the 6th P.M.,
hear Van Buren and Centennial.

Dear Mr. Nicholson:

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 fill 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 f£fill to ohtain 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 geologic literature.

For the purposes of this study, the depth of uncontrolled fill
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 Degcription

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 £ill,
which connect to thé north of the £ill, near Mesa Valley Road,
extended. The £ill 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 fili,
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 £ill. The loca~
tions of these borings were marked by others and the bhorings were
drilled as staked except for No. 5. This boring was moved + 90
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 profiies are determined by
interpclation 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 £ill depths found have been
used in this report to supplement the information found by these
recent borings. Previous borings were drilled in 1968, 1976,
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. 1In 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 fill 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 fill are
depressed, allowing the ponding of some rain water. Erosion has
cut into the fill at the sourtheast corner, leaving a depressed
area over the old stream bed caused by removal of the landfill
soil and debris. If lack of maintenance continues, erosion will
increase by head cutting.

Fill Material and Bedrock

The f£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 £ill 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 guite 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 layers indicates this. Except in borings 5 and 6, no
evidence of garbage or gas producing material was found. 1In
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. ©No definately toxic material could be identified
visually, but tests should be performed prior to removing the
£ill 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 drv. Due to its 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
borlngs encountered wet £ill 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
fill 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 gqully.
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 80' east of
boring 1 to a point about 100' east 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 out51de environmental influences and may vary as
much as 5 to 6 feet from the measured elevation. Maintenance
work on the eroded area of the f£ill 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 f£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 fill was found to range from 4 feet (PTBE7) to 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 £ill is such
that the borders of the landfill cannot be encroached upon very
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far before the f£ill exceeds 8' depth - or basement elevation. 1In
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 Coloradoe 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. In 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-~
1id, 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

FIGURE 2
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L.andfill Site - Van Buren & Centennial
August 12, 1985
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opportunity to be of professiocnal service is sincerely appre-
ciated.

Respectfully submitted,
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BORING NO. 1
ELEVATION:

DENSITY [PCF)
MOISTURE

DEPTH [FT|
PENETRATION
RESISTANCE
IN-SITU
CONTENT [#|

DESCRIPTION

£ SAMPLE

!

W SYMBOL

}

L FILL, (L, clay, silty, medium plasticity, contains
debris of plastic, ceramics, some metal, contains |
carbonacecus material, soft, moist to wet

107

NN 2 -, y

20

e -

7

PIERRE FORMATION, CL/CH, clay with some silts & |
minor sands, hard to very hard, iron staining,
& sulphate deposits, grey to black, moist to wet

]
i

ek

TOTAL DEPTH OF BORING: 25° :
1 T CGROUND WATER AT 15' AT TIME OF BORING B

304 : = -

LOG OF SUBSURFACE EXPLORATION

LINCOIL.N JCOLORADO: COLORADO SPRINGS, CENTENNIAL & VAN BUREN

DATE
DAVORE -|GRAND JUNGTION , PUEBLO, A .CNTCHCISON 8/4/86
l) ENGINEERS - GLENWOOD EPRINGS JOB NO.

GEOLOGISTS 62841 EICTIRE S |




b [ —

— BORING NO. 2 o O =¥
i . ez S e
=! _ [w] ELEVATION: gg SrXinz
L

2 & LalEgihE
Ll = [= izl &
wl S < g W 'UJOO
al & o DESCRIPTION A x|{£0(20

v

FILL, (L, clay, silty, with some sand layers,
medium plasticity, soft, moist, contains debris
of plastics & household type trash, organic layersi

[

AN

15t

PIERRE FORMATION, CL/CH, clay, with some silts,& -
minor sands, hard to very hard, brown, slightly
weathered, iron staining & sulphate deposits, moist

TOTAL DEPTH OF BORING: 15!

NO GROUND WATER ENCOUNTERED DURING DRILLING

I N

{

LOG OF SUBSURFACE EXPLORATION

LINCOLN [COLORADO: COLORADO SPRINGS,

- GRA!_‘D JUNCTION , PUEBLO ,
L) pevore: ferans wncrion . »

- GEOLOGISTS

CENTENNIAL & VAN BUREN
4.0, NTICHOISON

PATE o /4 /06

JOB NO. 62481

FIIREL 6




BORING NO. 3
ELEVATION:

DEPTH [FT!
SYMBOL
SAMPLE
PENETRATION
RESISTANCE
IN-SITU
DENSITY [PCF]
MOISTURE
CONTENT (]

DESCRIPTION

Z

..l
T
]

i

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

/f///

L
\7
i }

| S

PIERRE FORMATION, CL/(H, silty, with minor sand |
layers, high plastigity, hard to very hard,
weathered near formational surfages, iron stam;t.ng,
sulphate deposits, grey to black, moist

\xj\g\

TOFAL DEPTH OF BORING: 207
] © NO GROUND {WATER ENCOUNTERED DURING DRII&JING n

LOG OF SUBSURFACE EXPLORATION

T IL_INCOLN | cOLORADO: COLORADO SPRiNGS, {CENTENNIAL & VAN BUREN
DeVORE- | sranp sunction , puesio, AL C. NICHOLSON DATE 8/4/86
ENGINEERS. | GLENWOOD SPRINGS 108 NG

GEOLOGISTS " 52481 W.




BORING NO.:4

ELEVATION:

DEPTH {FT]
SAMPLE

DESCRIPTION

PENETRATICN
RESISTANCE

w —
£ lws
- |zt
=2 EE
’_—
5 2|2z
[] uz_l o0
ZAaiZ0

}

i

Sl

;

FI1L, CL, clay, silty, with some sand layers, ]
medium plasticity, soft, moist, contains householdH
debris of glass, metal, etc...

layers

» NUINErous organic J

\/////ISYMBOL

104

Y
F

AN

15;//--
205 é
4l
305 E

PIERRE FORMATION, (TOP 2' WEATHFRED)}, CI/CH,
silty, with same sandy,areas, high plasticity, ]
hard to very hard, iron staining, sulphate deposits

grey to-bilack, moist,

TOTAL DEPTH OF BORING: 15°'

NO GROUND WATER ENCOUNTERED DURING DRITLING

LOG OF SUBSURFACE EXPLORATION

DeVORE:
ENGINEERS -
GEOLOGISTS

l LINCOLN

GOLORADO: COLORADO SPRINGS
GRAND JUNCTION , PUEBLO ,
GLENWOOD SPRINGS

CENTENNIAL & VAN BUREN
AL NTCHOTSON

DATE g/4/88

JOB NO. 52481

486~




10

154 = .
- - becomes moderately stiff at 15.5' ( still landfill)
_\ . -

204 / - 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 A

oo ]
" b TOTAL DEPTH OF BORING: 25! B
N NO GRORND WATER ENCOUNTERED DURING DRITLING B

30 - -

DEPTH (FT]

BORING NO. 5

ELEVATION!

SYMBOL
SAMPLE

DESCRIPTION

PENETRATION
RESISTANCE

w —
Ol E
= (z5
Dp.:’z
A
5212z
t WO
2030

i

b}
T

//j/j//

- FILL, CL, clay, silty, with some sandy layers,
- medium plasticity, fimm to soft, brown,moist:to wed
distinct odor, contains debris of wood, glass, . -]
bricks, and household trash, organic

)

—

LOG OF SUBSURFACE

EXPLORATION

DevVORE .
ENGINEERS -
GEOLOGISTS

""l"_LINCOL.N

GOLORADO: COLORADO SPRINGS |
GRAND JUNGTION , PUEBLC ,
GLENWOOD 3PRINGY

CENTENNIAL & VAN BUREN
Ao NICHOLSON

DATE 8/4/ 8‘6

Jog NO. 62481

g




E

BORING NO. 5
LEVATION:

DEPTH {FT!

SAMPLE

DESCRIPTION

PENETRATION
RESISTANCE

IN-SITU
DENSITY (PCF]
MOISTURE
CONTENT {2]

i

227z,

W
| R

i

b
[
[

A

2
I

FILL, (L, 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...

i

[

PROBABLE FILL, (L, clay, silty, & minor sands, -
medium plasticity, soft to firm, wet, does not
contain debris or trash, but has strong odor &

is organic.

N7

PIERRE FORMATTION, 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

—

LOG OF SUBSURFACE

EXPLORATION

1= LINCOLN

l DeVORE
ENGINEERS -
GEOLOGISTS

COLORADO: COLUORADO SPRINGS ,
GRAND JUNCTION , PUEBLO,
GLENWOOD SPRINGS

1 CENTENNIAL & VAN BUREN

A.C. BICHOTSON

pATE 8/4/86

JOB NO. G248

DRILLED 8/1/86~—
[ VoI N _

LA A~ A |




TABLE I .
SUMMARY OF TEST HOLE LOGS

Test Holes 1-4 from Jan, 1976 report.
Test Holes 5-7 drilled 11/18/83.

TH-1 0
4.5

33

TH-2 0
3

40

TH~3 0
13

25

TH-4 0
TH-5 0
2.5

TH-6 0
2

27

TH-7 0
. 1.5

L L
Ut o s
- -

3 ]
40!
47

13
251
30"

20!

2.57

21
27
30!

1.5
9t -

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 pedrock.

No water.

Clay cover
Landfill

Water at 19 feet.

Gas probes set at 8 and 16.5 feet.

Clay cover
Landfill
Clay, possibly residual clavs

Water at 15 feet.

Gas probes set at 8 and 13.5 feet.
Clay cover

Landfill

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

FIGURE2
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Delineation and Evaluation of Existing Landfil}
) South of West Van Buren Street
Colorado Springs, Colorado

August 26, 2005

Copyright 2005 Kleinfalder, Inc.
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Unauthorized use or copying of this document is strictiy prohibited.
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An enydoyee mwned ennmany

August 26, 2005

Kleinfelder File No. 53292-1

Mr. Ted Waterman, President
Waterman, inc.

P.O.-Box 27560 _
Albuguerque, New Mexico 87125

Subiject: Delineation and Evaluation of Existing Landfili
S South of West Van Buren Street
Colorado Springs, Colorado

Dear Mr. Waterman:

g

Kleinfelder is pleased to present the results of our delineation and evaiuation of the
existing tandfill located south of West Van Buren Street in Colorado Springs, Colorado

(Subject Site). Our scope of work included; an investigation to
of the landfill area and estimate approximate depth of fil,

evaluation of existing fill, methane testing within the landfiil area
impact on the proposed park, and methane testing beyond the
to evaluate potential impact of any methane migration outsid

delineate the boundary
a limited geofechnical
io evaluate its potential
perimeter of the landfill
e the landfill fimits on

proposed adjacent developments. This report presents the results 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, £l Paso County, Colorado.

During this assessment the following tasks were completed:

+ Review of existing data/site reconnaissance;

- Subsurface drilling; o

- Excavation of exploratory test pits;
Evaluation of existing fifl; ,

- Installation of methane gas monitoring wells;

- Screening for methane gas; and,

- Laboratory Analysis for methane gas.

8§9292/CSP5RO51 - Page I of 9
Copyright 2005 Kleinfelder, Inc.
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Subsurface analysis provided the following information: _
- Excessive differential settlement of the solid waste landfil area;

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

- “Fill 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 southem
portion of the landfill area. Sampling.and testing of the fill material would be -
recommended to evaluate for any environmantal contamination concerns.

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

SCOPE

This Limited Phase IlLESA was conducted in general accordance with our proposal
dated June 23, 2005. The purpose of this investigation was to delineate the landfill
‘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 infrusive soit drilling,
exploratory test pits, and methane gas monitoring. This study did not inciude
investigating other environmental issues such as soit or groundwater contamination.

SITE LOCATION & HISTORY

The Subject Site is .a vacant parcet encompassing approximately 48-acres of land,
focated 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 proposed
deveiopment boundary, within which our investigation was performed, is shown on the
Site Plan (Figure 2). . .

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 Ei Paso County
Assessor's parcel number is 7401200002. The Subject Site is approximately 8,230 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 (Figure 2, Appendix A). The topography of the site is
irregular, but is dominated i 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 1847 ahd‘ 1966 aerial photographs indicate that a considerabie amount of
site disturbance occurred betwsen these periods of fime. The 1947 photograph

39292/CSP5R051 - Page 2 of 9 August 26 2 —_
Copyright 2005 Kleinfelder, Inc. I‘-LI%%E 2
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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 DeVore at the Subject Site includes the following
reports: :

- Geologic and Soils Hazard Reconnafséahce, Proposed Park Place Development,
Colorado Springs, Colorado, dated December 13, 1483, LD Job No. 51013.

- Geotechnical Report, Proposed Centennial Bivd. Project from Fontanero Street
. to Fillmore Avenue, Colorado Springs, Colorado, dated July 15, 1985, LD Job
No. 551486.

- Landiill Site, Section 36, Twp. 135, R67W of the 6" P.M,, near Van Buren and
Centennial, Colorado Springs, Colorado, dated August 12, 1986, LD No. 62841,

FIELD INVESTIGATION

Prior to the commencement of field activities at the Subject Site, Kleinfeldsr 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 focate buried utilities in

the vicinity of the Subject Site. :

Subsurface Investigation

On July 14 and July 15, 2005, Kleinfelder mobitized to the Subject Site with a track-
mounted drilling rig equipped with 4-inch continuous flight augers to drill fifteen {(15)
subsurface borings to delineate the approximate boundary and size of the landfill 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-1in Appendix A. Ali borings were
drilled through the landfill materia! to bedrock. Bedrock depths are indicted on the boring
logs, which are included in Appendix B. Samples were collected at regular intervals and
observed in the fisld to determine if the soil material was native, soil fill, or landfill. The
types of wastes encountered in the soil are also 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 wirs, cloth, newspaper,
and cardboard. Based on our observations and_understanding of the history of the
landfili, we expect waste that was placed within the landfilf included debris, rubbish, and

household waste.

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

59292/CSPSROST  ~- : Pagel3 of § Auguﬁt‘zﬁhE 2~
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Table 1 summarizes the static water levels for each boring.

Boring ID Static Water Level (feet below grade)

B-1 *

B-2 : 110
B-3 ' *

B-4 ' 184
B-5 ' . -

, B-6 _ 18.9
) - B7 *
B-8. _ ¥

B-9 _ ' 15.3
B-10 | | *

B-11 19.5

B-12 19.3

B-13 20.8

B-14 , : 10.2

B-15 317 _

*DRY: Borings were dry angsno groundwater was encountared.

During the period between 1947 and 1966, the site was apparently chosen for disposa
of waste. Waste encountered in the subsurface investigation indicated that the central
portion of the Subject Site was the main area used as a solid waste landfill. It appears
that the drainage and valley, in the centrai 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 landfil 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 limastone
beds. The Pierre Shale is typicaily dense to hard where unweathered, thin-bedded,
expansive and rich in suifates. The depth to bedrock ranged from 11 feet at the
northwest corner to 57 feet in the central portion of the Subject Site.

The approximate boundary of the landfili was mapped using data compiled from this

investigation and previous reports completed by Lincoln DeVors. This landiil 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 landfils.
Methane gas is generated by the decomposition of ratural ‘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 59, and 15% by volume of
alr, Concentrations greater than 15% may be flammable and methane is aiso toxic.

$9292/CSPSROST - Page 4 of 9 fePIGBRE 2+
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nds to migrate vertically through the landfill to the

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 fo install fifteen
methane gas monitoring wells within the e
at the locations indicated on Fi

records (including depth and
MW-15, are included in Appen

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

near the ground surface.

On July 19 and July 20, 2005, Kleinfelder
methane wells installed on the Subject Site,
GasTech Portable Gas Monitor. The meter
methane (CH,), hydrogen sulfide (H,S

gases detected in the methane wells.

TABLE 2 ~-SUMMARY OF GAS MONITORING

g factory cleaned 1-inch diameater, PVC well casing
d sufficient riser to reach the ground surface.

nular seal was placed at the top of the wall,

performed gas monitoring at the fifteen (1 5)
The gas in each well was analyzed using a
is designed o measure concentrations of
) and oxygen (Ogz). Table 2 summarizes the

July 19, 2005 July 20, 2005
oS T ohe | oMy | s 0, CH, | CH, | H,s 0,
(%LEL) | (%GAS) | (ppm) (%) (%LEL) | (%GAS} | (ppm) (%)
MW-1 0.0 0.0 0.0 120.9 0.0 20 | 00 20.7
MW-2 28.0 20 | 00 93 | 290 2.0 0.0 4.8
MW-3 0.0 0.0 0.0 20.7 0.0 - | 0.0 00 | 209
MW-4 100 | 820 | 20 00 | 100 | e0o | 20 0.0
MW-5 0.0 0.0 00 | 204 0.0 0.0 0.0 204
MW-6 280 | 20 0.0 13.3 230 | 2.0 06 | 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 06 |- 203 00 | 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 20 | 00
NW-11 63.0 6.0 0.0 7.8 75.0 7.0 0.0 0.0
MW-12 100 22.0 0.0 6.6 100 18.0 0.0 6.3
59292/CSPSRO51 °
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1

2.0

MW-13 28.0 2.0 0.0 11.4 230 0.0 12.6
MW-14 0.0 0.0 0.0 18.3 0.0 0.0 0.0 18.9
MW-15 100 .48 00 | o0 100 50.0 1.0 0.0
Notes:CHg (% LEL) = “Methane % of the lower explosive fimit (LEL)
CH4 (% Gas) = % Methane Gas by volume . :
H:S = Hydrogen Sulfide parts per miflion by volume
G, = 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 accredited laboratory to confirm the presence
and level of methane gas. The three monitoring wells that were sampled were B-4, B-
10, and B-15. According to the laboraiory analysis, high concentrations 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, monitoring well B-10 consisted
of 43.38 % methane gas, and B-15 had 48.77% methane gas. The jaboratory data
sheets are inciuded in Appendix C. . '

Existing Fill Evaluation/ Excavation of Exploratory Test Pits "
On August 1, 2005, Klsinfelder mobilized 1o the Site with a John Deere 310G 4X4 #12
Backhoe to excavate exploratory test pits, labeled as TP-1 through TP-5, and io
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 below existing
grade. Significant amounts of debris were observad in four of the five exploratory tast
pits. The wasie 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 fest 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 development of

adjacent areas.

The first exploratory test pit {TP-1) was located at the southern end of the existing
landfill. 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 .drilled within close proximately to this test pit, debris was
encountered at that location at approximately 16 feet. Siie photographs from the
excavation of the test pits are included 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 landfill area. Significant Isvels, based on local
and federal guidelines, of methane exist in eight of the fifteen methane wells
constructed on site. This is consistent and anticipated with the placement of high

~EEGURE 2
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reports, Kieinfelder and CDPHE will be able to provide guidance as to compatible land
development and public safety considerations.

-~ Since high methane concentrations were 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 additiorial
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 inciude,
but would not be limited to, probing of the site perimeter to check 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 long
the site will continue to produce methane over the years. If buried utilities are installad
across the solid waste landfill area, the utility trenches may provide additional avenues
for methane migration. As a resuit, methane venting may be required along the utility
corridors. '

It should be noted that presence of methane does not necessarily exclude the site from
future development. Many successful methane ritigation 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 managemerit of

the known landfill area, a more extensive understanding of the methane gas production
potential, gas migration, permeability of soils 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 evaiuation/design.

Kieinfelder also recommends that fill material located within the boundary of the existing
landfill, 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 landfill area. Kieinfelder 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 porfion of the fandfill area.

LIMITATIONS

The limited sampling performed during this investigation was performed to provide a
general indication of methane production within the study area. Limited assessments
such as this are. non-comprehensive by nature and will not identify ali environmental
problems or eliminate all risk, assoclated with environmental issues, The scope of work
on this project was presented in our proposal and subsequently approved by our client.
Piease 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 svaluation.

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

39202/CSPSROSL Page & qu Augl‘g'?é%E 2 —

Copyright 2005 Kleinfelder, Inc.
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~ such detailed services involve greater expense, we ask our clients to pélr’{icipate in
identifying the level of service that wil 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 repor, 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 existencs, release, treatment or disposal of any hazardous
materials or conditions detected at the project site. Kleinfelder assumes no
responsibility or fability whatsoaver 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 (719) §32-3593.

Respectfully submitted,

KLEINFELDER, INC.

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

RLJ:W.JB:ss
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PROJECT NO.

ENVIRONMENTAL BORING LEGEND

592921 s 1 or
DRILLING PROJECT NAME LOCATION
EGQUIPMENT . -
XXX Landfill Evaluation
- _
o i 43 &
) = fp) 2] R i
SR 52 |55 (22205] o
) el SOiL DESCRIPTION §§ gz |3 % gld N
o oo ‘ 9 4 =
-&%g FILL
B i CONTINUOUS
o 1i0i0i0lf GW  WELL' GRADED GRAVEL I SAMPLER
.7l 606 ) 6P POORLY GRADED GRAVEL
MRIEIEE GRAB
s lictlollo GM  SILTY GRAVFL oL XSAMF’LE
I
- /%O GC  CLAYEY GRAVEL iTe
5 "TE MODIFIED CALIF,
SW  WELL GRADED SAND 2= [swmga
o 3%, {00~3"}
SP  POORLY GRADED SAND tfo
rF.s T
SM SHTY SAND _a EE{-’ _:_ ggcgvgm'
SC CLAYEY SAND 388
N SHELBY
ML SHT 5~ 2 I[mas
EEE SAMPLER
CL  LEAN Cray N | gé‘ STANDARD
OL  ORGANIC GLAY or SILT, LOW PLASTICITY €2 E e TATIoN
89 {0p-2")
MM ELASTIC SILT BS
2T - .
CH FAT CiLAY £% Rgsi_gﬁ (2"1)NG-
: :
R A =
GW~GM  WELL GRADED GRAVEL w/ SILT | screenes
_ =k )
GW~-GC  WELL GRADED GRAVEL w/ CLAY 50/6 L INTERAL ()
GP-GM  POORLY GRADED GRAVEL w/ SILT T sano FiLTER
GP~GC  POORLY GRADED GRAVEL w/ CLAY L L PACK (8/12)
GC—GM  SILTY, CLAYEY GRAVEL Ry BENTONTE
2|
SW-SM  WELL GRADED SAND w/ SILT g S 3/8)
&
SW~SC WELL GRADED SAND w/ CLAY =
il : =
| SP—SM  POORLY GRADED SAND w/ SILT fs o U=tiquid Limit %
‘ ' FEs Ay Pl=Plastic Index %
] - En® AMPLE =Plastic Index
) /s /r/ SP-SC  POORLY GRADED SAND w/ CLAY . 3® e o
- Cavy ' : [T - =percent
Y A Wl CL—ML SHTY CrAy ;?Eg passing Ne. 200
« rA Y ] '
~L A4 | SC-SM SILTY, CLAYEY SAND 5,2 e
25 Aol | : SR Ex=percent
-~ SANDSTONE qt exponsion under
26— haied gg defined load
= CLAYSTONE Sy , .
i oo Exp=expansive
. : . : L= prassure
A W WATER LEVEL AT TIME OF DRILLING 35 o
<8 = EZ‘Z Col—percent
29— ) MEASURED WATER LEVEL ON DATE INDICATED 2 St o s
30 ,
moose MK LEINFELDER




FPROJECT WO.

592921

LOG OF BORING 1

sweer 1 oF

BRILLING
EQUIPMENT

CME 55 (w/ AUTOHAMMER)

PROJECT NAME .
Landfill Evaluation

LOCATION

SEE TEST BORING
LOCATION PLAN

YPE OF 81T 4" AUGER

HAMMER DATA: WT. 140 185 BROP 30 INCHES

SURFACE N / A

TN PTH :
Al DE 30

ELEVATION OF HOLE
| sTarTED: 07/15/05 BRILING AGENCY  Spectrum Exploration SROUNDWATER NONE DATE AT DRILLING
Lt
g COMPLETED: 07 /15 /05 LOGCED BY R, Jones
- SURFACE CONDIMONS
BACKFILLED: Grass and Weads
% L
2 3 £l
LOG OF MATERIAL S5 g8 uig| NOTES
| 58] 83 |3
] <
% @
. : 2" SHCK up
FILL, Silty SAND, with debris {rubber, glass, metal, BENTONTE é
poper, wire, cloth), stmng_ organic odor, dry, brown. : g?"
: in
pa ]
B z
- Lt
% - &
5 e 1 o
= @
; B 10/20 sanD
CLAY, stiff 1o very stiff, moist, brown. o= -
; o =
No debris or odor. =k &
1= o
N S
bl S
nd 7 ] ' )
e T
=) j
T
20
3G ’
35
BEDROCK: - CLAYSTONE, hord to very hard, stightly moist
to moist, brown to gray.
30/6
/ |_< TR A
FIGURE




PROJECT NO.

- 592921

LOG OF BORING 2 -

sweer 1 oof 2

DRILLING
EQUIPMENT

PROJECT NAME . LOCATION

SEE TEST BORING
LOCATION PLAN

ITYPE OF BT 4" AUGER

_CME 55 (w/ AUTOHAMMER)

Landfill Evaluation
SURFACE N/A

HAMMER 0aTA: WY, 1 4.0 1BS.  DROP 30 INCHES ELEVATION

TOTAL DEPTH N
OF HOLE S0

STARTED: 07/15,/05

ORLUNG AGENCY  Spectrum Exploration SROUNDWATER 11.0

COMPLETED: (07 /15 /05

DATE

LOGCED BY R. Jones

DATE AT DRILLING

BACKFILLED:

SURFACE CONDITIONS

Grass gnd Weeds

DEPTH
(FEET) |

7

to gray.

]

z L
| [#3] 44 o .
= LOG OF MATERIAL 95 =% Wig i NOTES
P ne oF &
[75] 2 o A
. < &
—0—R X _ - T STCK UP
: “m FILL, Silty SAND, with debris {plastic, gloss, rubber}, BENTONITE l
":m strong organic odor, moist, fight brown. &
3—§ §§>§ 1 T
o e T
] = z
7—_ ' §E' 1820 'smo§‘--
Bl - = a2
i £
Gl —f 9
0 . : =)
_ : 5
i1 ! ! : o
] FILL, CLAY, with debris {gloss, plastic), soft, moist, black 2 iy~ 1 o

13—

i

14—

1 B

Iclnl |

17—

b
¥,
|

IJIT’I

NN

7
N\

AN

Sandy CLAY, stiff to very stiff, moist, brown to black.

T,
JEXEIVELdL0ds
ST

30

mwos Ik LEINFELDER

T
@




PROJECT NO. _ '
59292~1 LOG OF BORING 2 sweer 2 of 2

DRILING PROJECT NAME ' LOCATION

EOQUIPMENT . . SEE TEST BORING

_CME 55 (w/ AUTCHAMMER) Landfiil EVCIIUO'I’[O!’I FOCATION PLAN

NPE OF BT 4" AUGER HAMMER DaTA: WT. 140 185, oRop 30 mewes | SURFREE - /) e SEPTH 5

STARTED:  07,/15/05 DRILLING AGENCY  Spectrum Exploration gsﬁlgafi{_:;mwm

DATE

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

BACKFHLLED:

SURFACE CONDITIONS
Gross and Weeds

NONE

DATE AT BRILLING

. & [
[+N
=el 8 =2 29  |f],
anif 2 LOG OF MATERIAL o5 %2 wig ! NOTES
al| > oo o= i
3] - [} %.‘}m §
R 4]
0= _ ' 4
- /} Sandy CLAY, stff to very stiff, moist, brown to block
31— - >
m// (continued). 5
.32—'7//
33, //
34-—///
35—, //
36—, //
37—, /-/
38—, // - N
39—'///
G /
O / 16 E
— e 25
41 ._../ 38 ol
4-2-—/ /
Ry
BEDROCK: CLAYSTONE, hard to very hard, slightly moist
to moist, brown to groy.
o —- ‘ IGURE2
mwos Kk LEINFELDER




PROJECT NO. , .

592921 LOG OF BORING 3 sweer 1 of

PO MENT FROVECT e dfill Evaiuat HOCATON SEE TEST BORING
CME 55 (w/ AUTOHAMMER) ndani cvaiuaiton LOCATION PLAN
56 OF &I 4" AUGER HAMMER OATA: WT. 140 185, oRop 3Q mowes | SIRACE - sy e 1)
STARIED:  07/15/05 | DRILING AGENCY  Specirum Exploration |  SROUNOWATER NONE DATE __ AT DRILLING
e
g COMPLETED: 07 /18 /05 LOGGED BY R, Jones
- SURFACE CONDHIONS.
BACKFILLED: Grass and Weeds
I - (,, & o 3
el 8 go | Y £
i LOG OF MATERIAL 95 £5 Y NOTES
[ Se] = oo o] o
_ & O o & g
—0 2 :

i 1" SHCK Up
FILL, Silty SAND, with grovel, debris (rubber, plastic, BENTONTEE !
glass, galvonized wire), dry, light brown, strong -organic &
odor. g

A
=
it
¥ L
10/20 saNDTS
3

- !
£
o
-
iy
32 °
50 @
BEDROCK: CLAYSTONE, hard to very hard, slightly moist =
to rnoist, brown to gray T

50/6 Z

29—
-30 : i
_ , FIGURE
wuwss Rk LEInFELDER .




PROJECT NO.

"59252-1 ~LOG OF BORING 4 v 1 7 2

ORILLING PROJECT NAME LOCATION
EQUIPMENT i . ~ BEE TEST BORING
CME 55 (w/ AUTQOHAMMER) Landfill Evaluation LOCATION PLAN
YPE OF BIT 4" AUGER HAMNER DATa: wT. 140 tes.  orop 30 wenes | SURFACE oy /s é?-"T?qLOEéEP M s
STARTED: Q7/15/05 | ORLUNG AGENCY Spectrum Exploration | SROUNOWATIR 18.4 DATE __AT_DRILLING
Lad .
g COMPLETED; 07 /15 /05 LOGGED BY R, Jones
SURFACE_CONDIIONS
BACKFILLED: Grass and Weeds
% L
5] 8 £ 24 2
Lo S LOG OF MATERIAL Q5 s& 'y NOTES
Qi““ - oo OE &
~| i : O B35 E
_ 3
S T STEK 0P
1_'_' FILL, Silty SAND, with debris (plastic, wood), strong
_m orgonic odor, moist, light brown. o
72— - BEMTONITE 5

- - ' . =B
6—% FILL, CLAY, with debris {wood, plastic), soft to medium o ;L
. stiff, moist, black to brown. o —H i
9 . o i
— K &
8— - E;:j E
9 4 =8 10720 5005
& ]
K 5 =i o
e . Z[ 6
s : s I
13- = ’
14— .
15— ;
16 s
17—
18—

}

T.T,?.%
AAA

|

i

24w

25—:\;\5\; '
'g'g_:iéﬁi&_
0B = FIGURE2-
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PROJECT NO.
59297 —1 LOG OF BORING 4 sHEET 2 OF 2
DRILLING PROJECT NAME LOCATION
EQUIBMENT . . SEE TEST BORING
CME 55 (w/ AUTOHAMMER) Landfill Evaluation LOCATION PLAN
YPE OF BT 4" AUGER HAMMER Data: wT. 140 1BS.  oROP 30 INCHES %&T%N N/A i E?‘T?-!LD&EPTH 45
STARTED:  07/15/05 | ORLLNG ASENCY  Spectrum Exploration |  CROUNDWATER 18.4 DATE AT DRILLING
T
*‘g* COMPLETED: (37 /15 /05 LOSGED BY R, Jones
o SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
z o
o 2 %) o o,
=518 2| 55 |%la
Bl = LOG OF MATERIAL = & & wul @ | NOTES
Skl 3 : : BO S3F £l =
30 =
] FILL, CLAY, with debris {wood, plastic), soft to medium 28 E
stiff, moist, block to brown {continued). - S 45

CLAY, stiff, rmoist, brown

, no debris.

to moist, brown to groy.

BEDROCK: CLAYSTONE, hard to very hard, slightly moist

60

Fa: LOGS mKLEi.f\E.FELDER




PROJECT NOC.

582921 LOG OF BORING 5 sweer § oo
ORILLING PROJECT -
EQUIPMENT f_"*;*: dfill Evaluati HOCATON SEE TEST BORING
CME 55 (w/ AUTOHAMMER) ndiit tvaivation LOCATION PLAN
P " . SURFACE TOTAL DEFTH
PE OF &8I 4" AUGER _ HAMMER DaTA: wT. 140 iBs. orop 30 mcres erevaion N/A OF HOLE 20.5
PRI 07/15/05 | BRLUNG ASENCY  Spactrum Exploration |  SROUNGWATR NONE DATE AT DRILLING
g,; COMPLETED: 07 /15/05 | LOGGED 8  R. Jones
_ SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
e~ A % £ 3
EE| 2 , -3 2 u £
Sui o= LOG OF MATERIAL e &g o NOTES
oLl Gife) o £
in 14 B 3
= b
CLAY, very stiff, moiel, brown, no debris, nho odor. ” UPti:
BENTGNITE 13
-
1.4
.
ra
b
Lot
o
o
: 1]
o 10720 sl
] . E 7]
] i
.
o
18 <
33 ©
3? i
SEnie
BEDROCK: CLAYSTONE, hord to very hord, stightly moist 50 -
to rmoist, brown to gray. . /e
29—
0 — GURE2
wos B kLEiINFELDER




PROJECT NO.

592921

LOG OF BORING 6

sueer T or

2

DRELING
EQUHPMENT

PROJECT NAME

Landfill Evaluation:

LOCATION

SEE TEST BORING
LOCATION PLAN

XPE OF BT

CME 55 (w/ AUTOHAMMER)
4" AUGER

HAMMER DATA: WT. 140 tBs.  Drop 3 meuEs

SURFACE
geevaon  N/A

TOTAL DEPTH
OF HOLE 58

STARTED:

a7/15/05

BRILLING AGENCY  Spactrum Exploration

DATE

COMPLETED: 07/1 5/05

LOGGED BY R. Jones

BACKRLLED:

SURFACE CONDITIONS
Grass and Wesds

GROUNDWATER
DEPTH

18.5

CATE AT DRILLING

If"‘\
=
B
bd i
o ot

SYMBOL

LOG OF MATERIAL

BLOW
COUNTS
LABORATORY
SAMPLES

SAMPLE TYPE
WELL
=z
o
_...i
[
v

— < FILL, SAND with
light brown.

grovel, fine to coorse groined, moist,

i

21—

22mm§§§§§§§

B RPN
e R 1R et
SEENEN

29-—§ § §§
- 30

FILL, CLAY, with debris
- medium stiff, moist,

{glass, wood, plastic), soft to
tight brown.

Dark clay loyer at 10

P Ot

1" STicK GP
SENTONITE

AT

T ST

10/20 SaND

b

SR AR

I T O T

R

10° 0.010" SLOTT

£D SCREEN

FN: LOGS

RR<.cinvre
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PROJECT MO,

59292 -1

LOG OF BORING 6

SHEET 2 oF 2

DRILLING
EQUIPMENT

CME 55 {w/

PROJECT NAME . _
Landfill Evaluation

AUTOHAMMER)

LOCATION

SEE TEST BORING
LOCATION PLAN

SURFACE

4" AUGER HAMMER DATA: WT. 140 18s. oroP 30 inores | 200A N /A

TOTAL DEFTH
OF HOLE 58

TYPE OF BIT

STARTED:  07/15/05 | DRLLING AGENCY  Spectrum Exploration | SROUNOWATIR

DATE

COMPLETED: (07 /1 5/05 LOGGED BY R. Jones

BACKFILL £

SURFACE GONDITIONS
Grass and Weeds

i8.9

DATE AT DRILLING

xr"\
=0
ﬂw.u
it}
O

LOG OF MATERIAL

BLOW
COUNTS

LABORATORY
SAMPLES

NOTES

WELL

FILL, CLAY, with debris (glass, wood, plastic), soft to
medium stiff, moist, fight brown (continued).

]

54.: //

Sitty to sopdy CLAY, soft to medium dense, maoist, light
browr. :

s

BEDROCK: CLAYSTONE, hard to very hord, sfightly moist
to _moist, brown to groy.

w SFAMPLE TTPE

50

FIGURE 2 |
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PROJECT NO.

- 59292—1

LOG OF BORING 7

seer 1 o

ORILLING
EQUIPMENT

CME 55 (w/ AUTOMAMMER)

PROJECY NAME
Landfill Evaluation

LOCATION

SEE TEST BORING
LOCATION PLAN

(PE OF BT 4" AUGER

HAMMER DATA: WT. 140 t8s.  pkor 30 mcaes

SURFACE N / A

A
TOTAL DEPTH 25

ELEVATON OF HOLE
STARTED: — 07/15/05 | DRLUNG AGENCY  Spectrum Exploration SEOUNDWATER NONE DATE AT DRILEING
Lt ;
g COMPLETED: 07 /15 /05 LOGGER BY R, Jones
" SURFACE CONDIIGNS
BACKFILLED: Grass and Weeds :
: >
£ 8 Ez| 52 154
o 2 LOG OF MATERIAL 95 £E w| g | NoTEs
Ak b BoO 0% ol
g O el =
5 t.n
9 5 p . - Z' SHCK UP |
PR FILL, Sity SAND, with some gravel, with debris {gloss, senronre 5
“% plastic, galvonized wire, rubber), medium dense to &
Do dense, moist, brown. o
- ; in
3— i i
4— <k
B = 4
& -k 3
] [y B
?_% 43 10720 sanpD
— - jmgn
8—; - ’j: 9
85— = °
. “."% A=) S
] 24 jE\ o
1 o 32 - |4 ©
i 42 q-15 in
12— 4ol
T iy
‘3__% e
o] e
15 R0
16T
P4
20
- 3
BEDROCK: CLAYSTONE, hard to very hard, siightly moist >
ta moist, brown te gray.
% FIGURE2
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592921 = LOG OF BORING 8 |sem 1o 1

LLING PROJECT NAME . HOCATON SEE TEST BORING

oR )
EQUIPMENT ) . .

CME 55 (w/ AUTOHAMMER) Landfill Evaluation . LOCATION PLAN
' SURFACE TOTAL DEPTH

YPE OF @i 4" AUGER ]Hmmsﬂ bata: wi. 140 18s. DROP 30 INCHES Eevaton  N/A 0F HOLE 30

STARTED: _07/15/05 | DRILING AGENCY  Spectrum Exploration SROUNDWATER NONE DATE __ AT DRILLING

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

SURFACE CONDITIONS
Gross ond Weeds

DATE

BACKFILLED:

NOTES

BLOW
COUNTS
SAMPLE TYPE
WELL

If“\ 5‘
g
ol 2 LOG OF MATERIAL
ol 5
93]

LABCRATORY
SAMPLES

T STICK OF I

odor,

] / A Sandy CLAY, medium stiff, maolst, brown, no debris or
t=— / :
/|

o
il
1o
BENTORNE 77
T
I

1

5 10/20 Sanp

CREEN

ol
L]
\
™~

IREN]

o
| |
\\
~
|il!IIHI!lF!fillefliiIHII
%A
167 0.010" SLOTTED 5

f
N
O

TR

PR CTE e ars

i . 10 E
2‘#w~// CLAY, with weothared cloystone fragments, moist, groy, . éz
Ve _ _

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

50/6 >

30 _',.___=i- C
Fr: LOGS mKLEgNFELDER




PROJECT MO,

sHeer 1 or 2

592921 | LOG OF BORING 9

ORILLING PROJECT NAM EOCATION
"CME 55 (w/ AUTOHAMMER) LC’;d“” Evaluation O LOCATION PLAN
¥PE OF & 4" AUGER HAVMER DATA: WI. 140 185, OROP 30 mcHes | SURTAE /4 S DRI g
STARTED:  07/15/05 | ORLUNG AGENCY  Spectrum Exploration | SROUNDWATER 15.3 BATE AT DRILLING
% COMPLETED: 07 /15 /05 LOGGED Y R. Jones
SACKFILLED: SURFACE CONDITIONS

Grass and Weeds

|

b m
) %) v i
o8 - B2l 520 %)z
ol £ LOG OF MATERIAL 95 2L 4] @] NOTES
ok | @O 5% i =
: & O & E-
.0 ' : 2
’ 1" STcK ue
: ”W Fiti, Silty SAND, with grovel, dry, brown. BENTGRDE 1
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&~ y 3
_.. 5 :)5 ;)5 2 n
7-—§§§§ 1 10/20 SANDTy
= _ 4] E"‘
8 = o
9__ FILL, Sty SAND to CLAY, with gravel, with debris @
L “{plastic, wood, glass), dense (sand) to medium stiff
* )] / {clay), moist, brown, strong orgonic odor. i
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: ]
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PROJECT NO.

59292-1 _LOG OF BORING 9 s 2 o 2.

DRILLING PROJECT NAWE LOCATION ¢ -
EQUIPMENT . . SEE TEST BORING
P OF BT 4" AUGER | HAMMER DAT wT. 140 185, 0Rop 30) oues | SURTRE - /) amAL BEPTH 59
STARTED: _O7/15/05 | DRRUNG AGENCY  Spectrum Exploration | SROUNDWATER 15,3 DATE _ AT DRILLING
Lad
g COMPLETED: 07 /15 /05 LOGGED 8Y R, Jones
SURFACE CONDITIONS
BACKFILLED: Grass ond Weeds
ol Zg g
LOG OF MATERIAL 95 &% Big i NOTES
A 7]
3
FILL, Silty SAND to CLAY, with gravel, with debris 3

(plastic, wood, glass), dense (sand) to medium stiff 3 : il
{clay), moist, brown, strong odor (continued).

O

Silty SAND, moist, gray.

BEDROCK: CLAYSTONE, hard to very hord, stightly moist
to meist, brown to gray.
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PROJECT NO.

LOG OF BORING 10

59292___1 SHEET } OF 2
T DRILLING PROJECT ‘NAME ‘ '
EUEMENT s E“;; dfill Evaluat LOCTON SEE TEST BORING
CME_55 (w/ AUTOHAMMER) vaiuarion LOCATION PLAN
PE OF BIT 4" AUGER HAMMER OATA: WT. 140 185, DRor 30 mowes | SURFKE -y E?Tﬁoffpﬁ* 43
STARTED: _07/15/05 | DRLUNG AGENCY  Spectrum Exploration |  CSQUNDWATER NONE DATE AT DRILLING
W
g COMPLETED: 07 /15 /05 LOGGEB BY  R. Jones
i SURFACE CONOTTIONS
BACKFILLED: Grass and Weeds
T = i g;m ¢
FE 3 sz 89 |54
Lo = LOG OF MATERIAL 85 £% 415 | NOTES
ot > mo o E| =
in [ C @& =
o 3 i
= T OSTICK uP
“W FILL, GRAVEL, fine to medium grained, moist, brows, Ua’:
e BENTOMITE bud
- > 2
P =t
i IR
3 ot
P FILL, CLAY, with debris {plostic, galvanized wire, pper, gfzg &
- rubber), soft to medium stiff, moist, black, strong odor. Stk E%
el i 3 =3
5 HS P
B ol et
- e
o bpeeid =
- . -
2
4
5
. T 3
Clayey SAND, dense to very dense, moist, fight brown. 12
17 |l
oLIRE 9
FIGURE2
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PROJECT NO.

592921 LOG OF BORING 10

sweer 2 oF 2

DRILLING PROJECT NAME LOCATION

EQUIPMENT . . _ SEE TEST BORING
CME 55 (w/ AUTOHAMMER) Landfill Evaluation COCATION PLAN
PE OF B 4" AUGER HaMMER DaTa: WE 140 18s.  proe 30 iNeGHES gfg?ggw N/A E?T?‘LDEEEPTH T4

COMPLETED: 07/‘] 5/05 L{JGéEﬁ a8y R. Jones

SURFACE CONDITIONS
Grass and Weeds

DATE

BACKFILLED:

STARTED:  07/15/05 | DRALING AGENCY  Spectrum Exploration | SRQUNOWATER

NONE

DATE AT DRILLING

For w
43 “n @
x5 25 &
LOG OF MATERIAL G5 g i@ NOTES
i) 04: % =
4
Clayey SAND, dense to very dense, moist, light brown 18
{continued). _ 23
BEDROCK: CLAYSTONE, hord to very hard, siightly moist | °°/% el
to rmoist, brown to groy. A
5 ferd
52—
53—
54—
55—
56—
.__,\.J"‘“"
5Gm
B0 ) AR T
FIGURE £
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PROJECT NO, .
592921 .LOG OF BORING 11 seer ] oo 1
RILLING PROJECT NAME LOCATION

ERbPMENT . ¢ . SEE TEST BORING

CME 55 (w/ AUTOHAMMER) Landfill Evaluation LOCATION PLAN

PE OF B 4" AUGER RAMMER DATA: WT. 140 185, dRoP 30 mones | SURFACS  y /a BRI 938
STARTED:  07/15/05 | ORLLING AGENCY  Spectrum Exploration | CROUNOWATER 19.5 DATE AT DRILLING
ad

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

‘ SURFACE CONDITIONS
BACKFILLED: Grass and Waeds
b w
~ i vl o,

EC 8 sB1 28 F

S| ¥ LOG OF MATERIAL 95 2% Y NOTES

DE} = m o o F a

in O B Z
4 b

0 - . i Lo , 17 STICK 4P |

. FiLL, GRAVEL, medium grained, rmoist, fight brown, —

RS ;
2
B Sososet .
(RS N/
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7— =5 o0 sl

— oL iy
e——& = I

- :: w

B 3 cH S
§ : 5 5 2

£ 2 2

13—

- ; ?; é%éi
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= )

FiLt, CLAY, with debris (rubbsr, galvenized wire, canvas), 2

soft, wet, block, strong crgonic odor. 1

BEDROCK: CLAYSTONE, hard to very hard: shghtiy moist 50/6 !
to .moist, brown to groy. /
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PROJECT NO.

592521 | LOG OF BORING 12 e 2 oF D

ORILLING PROJECT NAME LOCATION '
EQUIBMENT . . SEE TEST BORING
CME 55 (w/ AUTOHAMMER) Landfill Evaluation LOCATION PLAN
" ) SURFACE TOTAL DEPTH
NPE OF B 4" AUGER HAMMER DATA: WT. 140 185,  oroP 3(} INCHES cLevamon N/A OF HOLE 31
STARTED: 07/15/05 | ORUING AGENCY  Spectrum Exploration | SROUNDWATER g OATE AT DRILLING
et . -
g COMPLETED: 07 /15 /05 LOGGED BY R. Jones
SURFACE CONGITIONS
BACKFILLED: Grass ond Weeds
= i
o
z od el
LOG OF MATERIAL 95 EE wig| NOTES
=3| 8z |
0 13
- BEDROCK, CLAYSTONE, hard to very hord, wet, block 28 4;
{continued), A 0 —
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PROJECT NO.

592921 - LOG OF BORI_NG 12 IEER .

DRILLING | PROJECT NAME '
EQUIPMENT - Landfill Evalugf LOSKTON SEE TEST BORING
CME 55 (w/ AUTOHAMMER) vaiuation LOCATION PLAN
PE OF BiY 4" AUGER HAMMER DATA: WT. 1 40 165, pRoP 30 mekes | SURFRCE - 7x E?Tﬁoﬁgnm 3
L SRED: 07/15/05 | ORILNG ASENCY  Spectrum Exploration |  SEOUNDWATER 19.3 DATE _ AT DRILLING
:33 COMPLETED: 07 /15 /05 LOGBER BY R, Jones
. SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
T = 1 Ew e
Fol 8 . x5 24 El gl
aE| 3 LOG OF MATERIAL 95 &g wi@ | NOTES
o a oo Og g
&) o =
o . 3 &
1;&% C FILL, SAND and GRAVEL, loose. dry, fight brown. b UP%
o W 154
i Saoo%et P C
.,..E f 5 f 3 Ld <+
W )
3—§§§é ;Z g = x
— 3 W
4 — NS o
S SER
M %st0%s 5 E
6 4
B : |
7 2
8 e 7
g FILL, CLAY, with debris {aluminum, newspaper,
, cardboard), stiff, moist, block, strong organic odor.
ey
T 12
8
i

il

BEDROCK: CLAYSTONE, hard to very hord, wet, black.
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PROJECT NO.

582921

LOG OF BORING 13

sieer 1 ofF 2

BRILLING
EQUIPMENT

CME 55 (w/ AUTOHAMMER)

PROJECT NAME - _
Landfill Evaluation

LOCATION

SEE TEST BORING
LOCATION PLAN

PE OF BT 4" AUGER

HAMMER DATA: WI. 140 LBS. DROP 30) iNcHES

SURFAGE
ELevaton  N/A

TOTAL BEPTH
OF HOLE 31.5

STARTED: 07 /15/05

DRILLING AGENCY  Spectrum Exploration SROUNDWATER

COMPLETED: 07 /15 /05

DATE

LOGGED BY  R. Jones

BACKFiLED:

SURFACE CONODITIONS
Grass and Weeds

20.8

DATE _ AT DRILLING

If“\
=1
200
Tt

LOG OF MATERIAL

BLOW
COUNTS

LABORATORY
SAMPLES

SAMPLE TYPE

}

T
%%% SYMBOL

" FlILL, Grovet

. fine o medium grained, moist, light brown.

FILL, ClAY,
moist, dark
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L I |
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17 et
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with debris (newspaper, wood), rmedium stiff,

black, strong organic odor.
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Possible FILL, sondy CLAY, stiff, moist, browh, no odor
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PROJECT NG,

582921 LOG OF BORING 13 sweer 2 of 2

RN PROJECT NAME : LOCATON SEE TEST BORING

SURFACE TOTAL DEPTH 215
ELEVATION / OF HOLE -

TYPE OF BT 4" AUGER HAMMER DATA: wT. T A4() Les. broe 30 mewHEs

STARTED:  07/15/05 | DRALNG AGENGY  Spectrum Exploration |  SROUNDWATER 20.8 DATE AT DRILUNG

COMPLETED: 07 /15 /05 LOGGEE 8Y  ~ R. Jones

SURFACE CONDITIONS
Grass and Weads

DATE

BACKFILLED:

BLOW
COUNTS

LOC OF MATERIAL NOTES

LABCRATORY
SAMPLES
SAMPLE TYPE
WELL

Possible FILL, sandy CLAY, stiff, moist, brown, no odor
or debris (continued).

g
BEDROCK, CLAYSTONE, medium hard, moist. /

- .-_'ié
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BRNEREE

FIGURE 2
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PROJECT NO.

592921

LOG OF BORING 14

sueer 1 oF 1

DRILLING -
EQUIPMENT

CME 55 (w/ AUTOHAMMER)

PROJECT NAME LOCATION
Landfill Evaiuation

SEE TEST BORING
LOCAFION PLAN

g bF @i 4" AUGER HAMMER OATA: WT. 140 18S. DROP 30 INCHES ey NJA R ahs
STARTEC: _07/15/05 | DRLLING AGENCY  Spectrum Exploration | SROUNDWATER 10.2 DATE AT DRILLING
" 4 ©E :
g COMPLETED: 07 /15/D5 LOGGED BY  R. Jones
_ | SURFACE CONDITIONS
BACKFILLED: Grass and Weeds
N ol  Ea "
£l 8 gz | &4 Bl
aEl o= LOG OF MATERIAL S2 &% “fd | NOTES
ol - DO g3 &l =
in 4 %3(;, -
—0 ____// i ] ) TETGK UF
1__/ 4 Sandy CLAY, with some gravel, stff, moist, brown. -
P 5
= / 2
4”‘*/// ! :
5— " 2]
2 P - lg]gj 1
6-““-‘// i &
— 1 Iy i
7-—/// . M=l rere0 SAND§
8—1 / - {=f q -
] / e = E
8— ot ¥ 9
— - n
10—/?/ L4 ; E
d 8 = =
e E
1E et

BEOROCK: CLAYSTONE, hord to very hard, shightly moist
to moist, brown to groy.
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PROJECT NO.

592921

LOG OF BORING 15

sieer 1 oof 2

DRIEING
EQUIPMENT

PROJECT NAME LOCATION
CME 55 (w/ AUTOHAMMER] Landfill Evaluation

SEE TEST BORING
LOCATION PLAN

YFE OF B - 4" AUGER

. . SURFACE
HAMMER DATA: WT. 140 tBS.  DrROP 3 MCHES mevaton N/A

TOTAL DEPTH
OF HOLE 41.5

STaRTED: 07/18/05

DRILLING AGENCY  Sp actrum Exploration gégﬁ?ﬁwmea 11,7

BATE _ AT DRILLING

COMPLETED: 07 /15 /05

DATE

LOGGED 8Y R. Jones

BACKFILLED:

SURFACE CONDITIONS

| Grass and Weeds

DEPTH
(FEET)

LOG OF MATERIAL

BLOwW
COUNTS -

LABORATORY
SAMPLES

NOTES

SAMPLE TYPE
WELL

{
- o
L INdnd

%% SYMBOL
]
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L
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w o
b L

i]l?l

T FILL, GRAVEL, fine to coarse groined, medium dense,
moist, light brown, no debris or odor.
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FILL, GRAVEL, fine to coarse groined, with debris {(glass,
paper, wood), medium dense, maist, light brown.
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PROJECT NO.
59252~ LOG OF BORING 15 [swm 2 o 2
DRILLING PROJECT NAME LOCATION ’
EGUIPMENT - _ . . SEE TEST BORING
CME_55 (w/ AUTOHAMMER) Landfill Evaluation LOCATION PLAN
YPE OF 87 4" AUGER HAMMER DATA: WT. 140 1BS.  broP 30 INCHES g&m‘%ﬁ N/A égT‘LLO&EWH 41.5
STARTED: _ 07/15/05 | DRULING AGENCY  Spectrum Exploration SECHNOWARR 317 DATE _ AT DRILLING
L X
g COMPLETED: 07 /45 /05 LOGGED BY R. Jones
SURFACE CONDITIDNS
BACKFILLED: Grass and Weeds )
Z [
— =4 n
ol 8 - gzl 23 e
o) % LOG OF MATERIAL 95 g wl g1 NOTES
okt > =3 85 3
Ln L) Cﬂ_m x
[0 3 >
. . 2
31_: FILL, GRAVEL, fine to coarse grained, with debris 3
_W {glass, paper, wood), medium dense, moist, light brown 3
32-—;E§E§§§§?(Contiﬂued),
i5
0
32

to moist, brown to graoy.

BEDROCK: CLAYSTONE, hard to very hard, slightly rmoist /
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MPA

CT ANALYTICAD
SYSTEMS INC.

S AR 365 5. MAIN ST.
_ BRIGHTON, CO

80601

S A,

COMPRESSIBILITY FACTOR :

0.99823

NOTE: REFERENCE GPA 226I{ASTM D1943), 2145, & 2172 CURRENT PUBLICATIONS

NATURAL GAS ANALYSIS

PROJECTNO. : ANALYSISNO.: 01
COMPANY NAME : KLEINFELDER INC ANALYSIS DATE: JULY 22, 2005
"ACCOUNT NO. : SAMPLEDATE : JULY 20, 2005
PRODUCER TO:

LEASENO. : CYLINDER NO. :
NAME/DESCRIP:  WATERMAN LANDFILL EVALUATION #59202

' B-4 TAKEN @ 3:30

FERRTET D 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 -

Co2 15.47 - -
METHANE 58.33

ETHANE 0.00 0.006 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 0.060 0.600.
TOTAL 100.00 0.000 0.000

BTU @ 60 DEGF 14.65 14.73

GROSS DRY REAL = $883 5915
GROSS WET REAL = 578.0 5813
RELATIVE DENSITY ( AIR=! @14.696 PSIA 60F) : 0.8135

FIGURE 2 —
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APPENDIX C

Laboratory Data Sheets
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MPACT ANALYTICAL
' SYSTEMS NG .

N\ ML
NN

365 8. MAIN ST,
BRIGHTON, CC

NOTE: REFERENCE GPA 2261(ASTM DI8435), 2145, & 2172 CURRENT PUBLICATIONS

SRR 86601
th At mﬁg o hoi
NATURAL GAS ANALYSIS
PROJECTNO. : ANALYSISNO.: 63
COMPANY NAME: KLEINFELDERINC ANALYSIS DATE: JULY 22, 2005
ACCOUNTNO. SAMPLEDATE : JULY 20, 2005
PRODUCER TO:
- LEASE NO. CYLINDER NO. ;
NAME/DESCRIP:  WATERMAN LANDFILL EVALUATION #59202
B-15 TAKEN @ 2:35
*$+ETELD DATA***
SAMPLED BY RICKEY L JONES AMBIENT TEMP.:
SAMPLE PRES. : GRAVITY
SAMPLE TEMP. : VAPOR PRES. :
COMMENTS B
_ NORM. GPM @ GPM @
COMPONENTS MOLE% 14.65 14,713
HELIUM 0.00 -
HYDROGEN 0.01 - -
OXYGEN/ARGON 0.82 - -
NITROGEN 28.05 - -
co2 22,35 - -
METHANE 48.77 - .
ETHANE 0.00 0.000 0.000
PROPANE 0.00 0.000 0.000
ISCBUTANE 0.00 0.000 0.000
N-BUTANE 0.00 0.000 0.000
ISOPENTANE 0.00 0.000 0.000
N-PENTANE 1 0.00 0.000" 0.000
HEXANRES+ 0.00 0.000 0.000
TOTAL 100.00 0.000 0.000
BTU@60DEGE 14.65 14.73
GROSS DRY REAL = 492.0 4947
GROSS WET REAL = 483.4 486.1
RELATIVE DENSITY ( AIR=1 @14.696 PSIA 60F) : 0.890%
COMPRESSIBILITY FACTOR : 0.99811

FIGURE 2~
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Site Photographs
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Appendix D

Soil Boring Investigation
November 2005
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November 30, 2005

Kleinfelder File No. 63249

Mr. Ted Waterman, President
Waterman, Inc.

P.0O. Box 27560

Albuguerque, New Mexico 87125

Subject: Soil Boring Investigation
Mesa Valley Springs Property
Colorado Springs, Colorade

Dear Mr. Waterman:

-y

Kleinfelder is pleased to present the results of our soil boring investigation for the Mesa Valley Springs
Property in Colorado Springs, Colorado {Subject Site). Our 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 matertals 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
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 | and Boring 4.
Set 3 inciuded 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.

2) Each boring was drilled beyond the bottom of the landfill 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.

3) 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) asphait.

63249/CEP5R063 Page | of 4 November 30, 2003
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SCOPE

This soil boring investigation was conducted in general accordance with our proposal dated October
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 soil 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 generaily
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 1s
approximately 6,230 feet above mean sea level (MSL) at the northern property boundary, falling 1o
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 5-foot intervals and
observed in the field o 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
retumed to the site on November 28, 2005 to measure the static water level in each boring.

63249/CSPSR063 Page 2 of 4 November 30, 2005
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Table 1: Static Water Levels

Boring 1D Static Water Level (feet below grade)*
Si-1 24.5
S1-2 264
Si-3 27.6
S2-1 12.9
S22 14.7
S2-3 . 20.6
§3-1 16.5
S3-2 DRY
83-3 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 drilied 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 1 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 I through 3 of Set was located in the central portion. The findings 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)
befow grade) | below grade) Surface)
St-1 21 29 Wood, Glass, Brick 6173’ 1,376,182.713/
3,187,162.646
51-2 25 47 Glass, Wood, 6190’ 1,376,242.324/
Asphalt, Plastic, 3,187.011.935
Styrofoam
§t-3 20 32 Paper, Plastic, Metal, 6187 1,376,271.587/
Glass, Wood 3,186,861.445
§2-1 0 i7 Glass, Plastic, Metal, 6217 1,377,152.672/
Concrete, Brick, 3,186,989.535
wood
S22 0 20 Glass, Plastic, Wood, 6214’ 1,377,000.586/
Metal 3,186,943.180
§2-3 3 20 Plastic, Wood, 6216° 1,376,838.383/
Galvanized Wire 3,186,896.896
§3-1 - - No Wastes 6202 1,376,211.084/
3,187,157.375
53-2 2 9% Wood, Glass 6214 1,376,648.805/
3,187,262.094
§83-3 2 7% Glass, Wood, Plastic 6102’ 1,376,395.670/
3,187,232.289

*__- No solid wastes were encountered during drilling or sampling activities
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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 conact 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. -

e

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 condittons detected
at the project site. Kleinfelder assumes no responsibility or liability whatsoever for any claim, loss of
property value, damage, or injury which resulis 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 1o
call our office at (719) 632-3593.

Respectfully submitted,

KLEINFELDER, INC.

ANl
Rickey L. l[on

Environmental, S€ientist
PPl Ff pnnint

William J. Bfrriere, P.E.
Area Manager

RLJ:WIB
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Location: See Boring Location Plan

Date Started.

Groundwater (). None at Driking

fFinal (¥}: None faet 8 days afier drilting.

Drilling Company: Spectrum Exploration  Equipment:

Hammer Type: Autormatic
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R. Jones

6.0
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Groundwater
Sampling and Methane
Monitoring Report
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BYE KLEINFELDER

GROUNDWATER SAMPLING &
METHANE GAS MONITORING

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

3 April 2006
Ry ﬁht 20086 Kieinfelder, |
Aii ts Reserved
Unauthorized use or copying of this document is strictly prohibited
by anyone other than the client for the specific project.
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Aeanpliyee owned cumpiny

April 3, 2006

Kleinfelder File No. 66511-1

Mr. Ted Waterman, President
Waterman, Inc.

P.O. Box 27560

Albuquerque, New Mexica 87125

Subject: Groundwater Sampling & Methane Gas Monitoring
Mesa Valiey Springs Praperty
West Van Buren Street
Colorade Springs, Colorado

Dear Mr. Waterman:

Kieinfelder is pleased to present the resuits 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 resuits
of our investigation including analytical data.

SUMMARY

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

During this assessment the following tasks were completed:

» Subsurface drilling;

. Instaltation of two groundwater monitoring wells;

. Laboratory Analysis of groundwater samples;

. Installation 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 coliect groundwater
samples from two separate locations and have the samples analyzed to determine i
groundwater is contaminated and to monitor methane levels from four separate
jocations to evailuate if the methane is migrating beyond the perimeter of the landfill at

66511/CSPERG22 10f6 April 3, 2008
Copyright 2006 Klelnfelder, Inc.
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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 tand,
located south of West Van Buren Street in Colorado Springs, Ei 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 8 PM. The Ei Paso County
Assessor's parcel number is 7401200002. The Subject Site is approximately 6,230 feet
above mean sea leve! {(MSL) at the northern property boundary, falling to approximately
8,130 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 irreguiar, but is dominated in
the northeast by a prominent ridge, in the central portion by a valiey, in the norihwest 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 perscnnel of the potential hazards that may be
grcountered and the required procedures to protect worker health and safety, Also, as
required by law, Kieinfelder coordinated with utifity companles to locate burled utilities in
the vicinity of the Subject Site,

Groundwater Assessment

On February 22, 2006, Kieinfelder mobilized to the Subject Site with a track-mounted
drilling rig equipped with 4-inch continuous flight augers to install two (2) groundwater-
monitoring wells and to install four (4) methane monitoring wells. A map indicating the
location of the monitoring wells is presented as Figure 2.

The groundwater monitoring wells were drilied to an approximate depth of 30 feet.
Groundwater 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 was surrounded with 10/20 silica sand that prevents
antry 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
fisted in Appendix 1A and I8 of the Regulations Pertaining to Solid Waste Disposal Sites

§8511/C3PBRO22 20of6 April 3, 2008
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and Facifities set forth by the Colorade Department of Public Health and Environment.
i.aboratory analysis of the groundwater samples were performed using appropriate
methods described in EPA Publication SW-848, Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods. Table 1 summarizes the metals analysis of the

groundwater wells.
Appendix B.

TABLE 1 —-GROUNDWATER SAMPLE RESULTS

Wet chemistry and volatile organics results are summarized in

Sample iD

GW-1

GW-2

Applicable Standards

Sample Date and Time

2123106 1:30

2123106 2:30

Sample interval

10-13 ft {screen)

10-13 ft {screen)

Matrix Groundwater Groundwater Groundwater
Units (mgll) {mgll) {mg/l)
Antimony 0.008 No Detect 0.006
Arsenic 0.0215 0.0071 0.01
Barium 0.963 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
lron 0.684 No Detect 0.3
|ead 0.14 No Detect 0.05
Magnesium, dissolved 106 593 NIA
Manganese, dissolved .40 1.45 N/A
Nickel 0.03 0.03 0.1
Potassium, dissolved 53.1 21 NIA
Selenium No Detect No Detect 0.05
Silver No Detect No Detect 0.05
Sodium, dissolved 408 3380 N/A
Thallium 0.0008 0.0003 0.602
Vanadium 0.083 0.013 0.1
Zine 0.34 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 01/23/06).

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

66511/CSPER022

Copyrigitt 2006 Kleinfelder, inc.

Jofé

April 3, 2006

FIGURE 2




B¥E KLEINFELDER

Methane Gas Assessment

On February 22, 2008, Kleinfelder mobilized to the Subject Site with a track-mounted
drilling rig equipped with 4-inch continuous flight augers 1o 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 welis 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 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 seal was placed at the top of the well,
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 to measure
concentrations of methane {CHy), hydrogen sulfide (HzS) and oxygen (O). 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;’JE;‘;;?F GHe | CHs | HS | Op | CHs | CHy | HS | 0O
(WLEL) |(%GAS)| (ppm) | (%) |(CALEL)|(%GAS)| (ppm) | (%)
NV 00 | 00 | 30 | 2062 | 00 | 00 | 00 | 201
MW2 | 00 | 00 | 00 | 204 | 00 | 006 | 00 | 197
MW-3 10 | 00 | 00 | 472 | 20 | 00 | 00 | 133
MW-4 10 | 00 | 00 | 204 | 00 | 00 | 00 | 206

Notes: CHy (% LEL}
CHa (% GES)
H2S
Oz

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

Hydrogen Suifide parts per million by volume
Oxygen % by volume

Hou

[

CONCLUSIONS

Groundwater Hazards

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

6651 HCSPER022
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an environmental concern. Antimony, lron, Lead and Thalium all exceeded the
regutatory standards for groundwater.

Methane Hazards

Methane gas field monitoring provided the following information. No measurabie
methane concentrations were found within the four monitoring wells and methane gas is
not migrating beyond the perimeter of the landfill. it is not fikely that the site is subject to
CDPHE explosive gas requirements for solid waste disposal sites. These regulations,
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 sofid
waste disposal shalf not excead: At the boundary, the lower explosive fimit which is five
percent (5%) by volume in air for methane.” Considering this rule, itis unlikely that any
future development of the Subject Site that is outside the perimeter of the landfill would
not need to consider monitoring of any structure developed on the Site.

RECOMMENDATIONS

Kieinfelder recommends that the Colorado Department of Public Heaith 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

{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 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
evaiuation.

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 ievel 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.

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

668511/CSPER022 50f6 April 3, 2006
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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 (719) 632-3583.

Respectfully submitted,

KLEINFELDER, INC.

Rickey L. Joyies
Environmernital Sci

Lo A

/@-ﬁ/\?\?}ﬂia—m J. Barreire, P.E.
Area Manager

REJ:WJB:ss
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Lecation:
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200505F _ENV,_WELL_CORSTRUCTION 65311.GPJ rslump@ieinfelder com 31372008

Location: Southeast of Existing B-14 (See BodngMell Location Plany Date installed: 2/22/2006 '
Uate Compileled:  2/22/2008
Driling Company: Spegirum Exploration  Equipmant; Beoart Longyear Track t.egged By: R. Jopes
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Locatian:

Hale Diameater {in):

- . D : 122!
Nerh of Existing B-5 (See Barina/Weil Location Plan} e Instalied 2122/2006

Priling Campany;

Date Compleled:  2/22/2006

Spectum Exploration  Equipment: Boart Longyear Track Logged By: . _R. Jones

4 Drilfing Method:  Hollow Stem Auger

Total Daplh {ft): 18.0

2006C5P_ENV_WELL_CONSTRUCTION E6511.GR.) rstump @kleindeicsr, com 11132008
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{.ocalion;

Drifling Company:
Hole Diameter (in):

Northwest of Existing B-7 {See Boring/Wel Localion Piam

Date Installed. 2222006

_Spacirem Exploralion

4

Equipment; Boait Longyear Traclk Logoed By: R. Jones

Uate Completed:  2/22/2006

Driliing Method: Holiow Stem Auger

Total Depth {B): 5.0

SOUSCEP_ENV_WELL_CONSTAUCTION 68511.GRJ rstump@Kleinfelder.cam 1120606
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HAWCEP_ENV_WELL _CONSTRUCTION BES1 1 G estumpdBilainieder com 311312008

Location: Northwest of Existing 8-15 (See Boring/Well Location Plan) Date Instalisd: _2/22/2006
Oate Completed:  2/22/2006
Chitfing Cormpany: Speciium Exploration Equipment: Boart Longyear Tiack Logged By: R. Jones
Hole Diameter in)} 4 Diritling Method: Hollow Stem Auger
Total Depth {§): 150
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ZO0ACSP _ENV_WELL_ECRETRUCTION 66511.GPJ relumpdsieinfelder com 3132008

Location: East of Existing 8-13 (See Boring/Wel Losation Plan) Data Instalied: _2/22/2005
frate Compisted: 22272008
Dritling Company: Spectrum Exploration. Equipment: ~ _Boart Longyear Track Logged By: R, Jones
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AEZ Laboratories, Inc.

2773 Downhill Orive  Steamboat Springs, CO 80487 (800} 334-5403

March 28, 2006

Report to: Bill to:

Ricky Jones 8renda Anthony
Kieinfelder, Inc. Kiginfelder, Inc.

AB15 List Drive, Unit 115 . 4815 List Drive, Unit 115

Colorado Springs, CO 80919 . - {Colorado Springs, CO 80919

Projact ID: 66511
ACZ Project ID: 155388

Ricky Jones:

Enclosed are the analytical resulls for sample(s) submitted to ACZ Laboratorigs, nc. {ACZ) on February 24,
2006. This project has been assigned o ACZ's project number, L55388. Pleasa reference this number in all
future inguines,

All analyses were performed according to ACZ's Quality Assurance Plan, version 11.0. The enclosed results
relate only to the sampias received under L55388. Each section of this report has been reviswed and approved
by the appropriate Laboratory Supervisor, or a qualified substitute.

Except as nioted, the test results for the methods and parameters listad on ACZ's current NELAC cortificate
letter (#ACZ) meet all requirements of NELAC,

This report shall be used or copied only in its entirely. ACZ Is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project wifl be disposed of after April 28, 2008, If the
samples are determined to be hazardous, additional charges apply for disposal {typicsily Jass than
$10/sample). If you would Jike the sampies to be held Jonger than ACZ's slated policy or to be retumed, please
contact your Project Manager or Customer Service Representative for further detalls and associated costs.
ACZ retains anaiytical reporis for five years. '

If you have any questions or other needs, please contact your Project Manager.,

& and % 28/Marf06

Sue Webber, Project Manoger, has raviewed and approved this repont in its entirety,

‘REPAD.D7.06.05.01

1.55388: Page I of 32
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ADZ Laboratories, Inc.

2773 Downhilt Drive Steamboat Springs, CO 8048 {800} 334-5493

Kleinfelder, Inc. : ' March 28, 2006

Project 1D; 66511
ACZ Project ID; 55388

Aoz Labaratories, Inc. {AGZ) recelved 3 ground water samples from Kleinfelder, Inc. on February 24, 2006, The samples
were received in gocd condition. Upon recelpt, the sample cuslodian removed the sampies from the cooler, inspected the

conltents, and logged the samples into ACZ's computerized Laboratory Information Managemen! System {LIMS}. The
samples were assigned ACZ LIMS project number L55388. The custodian verified the sampfe information entered inta the
computer against the chain of sustody (COC) forms and sampie bottle labels.

Fibdkialyses excapt those qualified with an ACZ 'H' flag were performed within EPA racommendad hq!dEng times.

Thed:sampies were analyzed for inorganic and organic parameters. The individual mathods are referanced on both the
ACZ invoice and the analytical reports. The extended qualifier reports may cortaln footnoles qualifying apecific elements
due to QC fallures. In addition the following has been noted with this specilc project:

1. Suspect analytes were reanalyzed o confirm Catlon/Anion Balance.

2. For the Volatile Organic surrogate Toluene 4-8 value flagged with an *81%, the recovery was above |aboralary control
timits, bui within method accepiance limits.

3. For the Volatile Organic suwrregate Bromofluorobenzene value flagged with an "N1", the recoveries were low but all other
internal slandards and surronates were within conlrol limits. .

4. For Volatile Qrganic compounds {other than bramofiuorobenzene) flagged with an "N1", the response for these andlytes
was below 0.1 in the calipration. While this is stiil within method criteria, the data may not be reliable nearthe POL as a
rasuit, Samples wers rerun ta confirm. ' .

REPAD 53.08.05.01

L5538R; Page 2 of 32

FIGURE 2




AEZ Laboratories, Inc.

2773 Downhilf Orive Steamboat Bprings, GO 80487 (800} 334-5493

Kieinfelder, inc. ACZ Sample ID: L55388-01
Project 1D: 66511 Dale Sampled:  02/23/06 00:00
Sample 1D: GW-1 Date Recelved:  02/24/06

Sample Malrix:  Ground Waler

Matais Analysis

Anfimony, total MED20 ICP-MS €.0008 g8 * mgft. 0.0004 0.002 03/0%06 20:53 e
Arsenic, talal MBD20 1CP-MS G.0215 mglk. (G.0005 G003 Q3/01/D5 20:53 jir
Barium, {otal MaDt0B ICP : 0.863 mofl 6083 0.01 02/28/08 615 jo
Berylliam, lotal MEJ10B ICP U moil. 0002 081 Q2808 6:15 Ic
Cadmium, tolat MEQ10B 1CP t gt 0005 D82 OR/20/06 618 fc
Caiclurn, dissalved MBO108 ICP 145 mgil 0.4 2 03107406 1318 jii]
Chremlum, tatal MBO10R ICH 0.5 myik. 0.01 005 022806 6:15 fic
Cabatt, lotal MBR10R ICP 0.03 8 mglt 0.0¢ 0.08 02/28/05 6:15 jie
Coppar, lotal MED1OB iCP 0.05 ma/L Gt 005  02/28/086:15 e
ron, dissolved ~ MEO1B 1ICP .64 - mgll. Bo4 @t 0IOVOE 13:18 i
Lead, tolat Mea1as ICp 0.14 B mgil 0.04 02 022806615 fe
Magnasium, dissolved MBHOB ICH . e mgit. 0.4 2 03/07/05 13118 fie
Manganese, dissolved MEBD10B IGR 0.40 gil 0.0t 6.05 037061319 fic
Nlckel, tolal MED1DB ICP 0.03 B mgiL. 0.0 005 02428/08 615 e
Hotassium, dissoived MB010B iCP 831 mgil to 2 B3/07T/06 1310 fic
Setenium, tolat Sh 3114 B, AA-Hydride u mail 0001 00058 02/20/068 15:36  dji-pre
Sitver, tolal MEO10B ICP u magit. 0.01 003 0Z28/06 615 i
Sodium, dissoived MEQ10BICH 408 mgil 0.6 2 D3M7/05 13:18 ic
Thatliurm, lolal MBD20 ICP-MS 0.0009 v g 0.00010.6008 03f)1/06 20:53 i
Vanadiom, tal MEO1H 1ICP 0.083 mait. GO0 003  02/28/DB 6:15 jic
Zine, total MBO108 1GP 0.34 * mgfh 0.0% 005 02/28i06 6:15 Jo

Meatais Pre

Total Hot Piate M301C ICP 02127/08 18:38 dit

Digastion

Tolal Hot Plate M3D1C HCP-MS 02/28/06 12:36 fr

Digestion

RERiIN.G2.06.05.01 . * Pivage refer to Extendad Qualifier Repar for detail

L55388: Page 3 of 32
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A I:Z Laboratories, Inc.

2773 Downhill Drive Steambaat Springs, CO 80487 (800) 334-5493

Kieinfelder, Inc. ACZ Sample ID:  L55388-01
Project ID: 66511 Date Sampled:  02/23/06 00:00
Sample It GW-1 Dale Received:  02/24/08

Sample Matrix. Ground Water

Waet Chemisiry

Alkallnity as CaCO3  SM2320B - Titration

Bicarkonale g3 1510 H migil, 2 20 03/25/08 G:00 M
CaCoa
Carhonate as CaC03 UH mgit. 2 20 0325/06 0:00 Jir
Hydroxide as CaCQ3 {H mglh. 2 20 (0325/08 0:00 i
Tutal Alkalinily 1518 H " ot 2 20 032506 0:00 #
Carbon, lotal srgsnic M415.3 CambustiondR 108 mgit. 5 30 02/28/05 12:03 erf
{TOC)
Catlan-Anjon Balanee  Calculalion
Cation-Anior Balance -9.8 % 03/27/06 0:60 tale
Surn ol Anions 428 megfl. [t A ] i) 0327/08 0:00 calc
Sum of Catlens aza meg/lt 0.1 8.8  03/2708 5:00 calg
Chioride M325.2 - Colorimelric 270 H . migit, 10 S0 03f24/06 17:31 plb
Conductivity @325C  MAD50 - Meter 3600 umhosfcm 1 o 02/27/08 13118 tam
Hardness as CaCO3 SM23401 - Calculation 788 mgfl 1 7 03/27106 0:00 calc
Lab Filtration S 30308 » D2/124/08 14:54 it
Lab Fiitralian & SM 3030 8 ) * 03/04/06 1713 djt
Acidification
Nitrale as N, dissoived Calculation: NO3NG2 minus NO2 0.48 mgfl. a02 01 03f27/06G0n calc
Nitrate/NHrite as N, 1353.2 - Automnated Cadnium 0.80 * mgfl. 662 0.1 0224/6 1753 pib
dissalved Reduction
Nilrite as N, dlasolved M353.2 - Automated Cadmium o0t 8 * mgfl. 0.8t Q.05 Q224/06 17:53 pib
Reduclion
pH {lab} MI045C/M90408
oH . 7.6 H unfis B4 0.1 Q227106 0D lam
pH measured at 23.0 c &1 &1 02/27/06 5:00 tam
Residug, Fiiterable M160.1 - Gravimelrie 2170 mgit. 10 20 Q2/28/08 15:30 tam
{TOS) @180C
Sodium Absorption USGSE - 11738-78 .36 G603 045 O0¥27/06 O:00 cale
Ralic In Waler
Sulfale SM4530 304-D 240 . gl |H 50 03/23/08 1717 tam
TS {caiculaied) Calcutalion 2139 mgit. 10 50 03127/06 0:00 calc
TS {ratic - Caifculation 1.02 0327106 §:00 calc

measuredicalculaled)

REPIN.02,06.05.01 * Plaase refor to Extented Qualifier Report for delall
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AEZ Laboratories, Inc.

2773 Downhlll Drive Steamboat Springs, CO BO487 (800) 334-5483

Kieinfelder, lno.

AGZ Sample 1 155388.02
Project ID: 66511 Date Sampled:  02/23/06 00:00
Sample {D: GW-2 Dale Received:  02/24/06

Sample Matrix: Ground Waler

Antimony, tolal
Arsenie, lolg!
Barium, totaf
Beryitium, otal
Cadmium, latal

Calcium, dissoived

Chromiunm, total
Cobalt, lolal
Copper, lotal
o, dissolved
Lead, iolal

Magnesium, tissaivad
Manganese, dissoived

Nickei, lotat

Polassium, dissoived

Selenfum, tolal
Sitver, iolal

Sadium, dissoived

Thailium, total
Vanadlum, lotal
Zing, lolal

Melals Pre

Total Hol Plate
Digestion
Total Hot Plate
Digestion

Metals Analysis

" MB020 ICP-MS

MIDIGICP

MEG20 {CP-MS 0.0671
MBO108 TP 0.056
ME010B ICP

MEG10B ICP

ME0108 ICP 338
ME010B ICP 0.01
M&0108 ICP .82
ME010B ICP

MECT08 ICP

Ma0108 icP

MED10B ICP £93
MBO010B ICP 145
MGG108 iCP 0oi
MGED10R ICP 21
BM 3114 B, AA-Hydride

MES10B ICP

MEH OB ICP 3380
MEN20 {CP-MS 0.6003
MEO1OR ICP 8.013
MEDAB ICF 0.04

M3ID1GICP-MS

[ S

CcCoCcCom

mgfk.
mgft
mofk
mgfl,
mgil
gt
mgil
mgil.
mgil
mgfl.
mgl.
magil.
mgil..
myiL,
mglt.
magil
M
ot
mgil
mail
mgil.

.0004 0.002
0.6065 0.003
0.003 oMM
0002 0.0t
0.0058 G6.02
2 10
0.t 405
040t 0.0s
04%  0.05
0.2 8.5
004 02
2 10
005 0.3
0.01  pos
3 10
0.087 0.005
00t 0.03
3 10
0.0001 6.0805
0.005 oe3
001 008

03/01/06 21:05
03/24/06 21:05
D2/28/06 6:19
02/28/06 6:18
QA28/06 619
Q3H07/06 13:29
02/28/08 6:15
N2/28/06 5:15
02/2B/06 8:19
033706 13:20
G2f28{0E 6:19
B307/08 33209
QHOTI0E 13:28
02128/08 619
030T0E 13:29
U2/26/06 15:38
02/28/B6 6:18
{30708 1329

0301106 2105 .

02{28/08 6:18
D2428/06 6:18

O427108 19:00

C26/06 14:24

dji-pra

i3
e
Ic

1)1

REPIN.02.08.05.01

* Please refer to Extended Qualifier Report for detall.
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ABZ Laboratories, Inc.

2773 Downhifl Drive Steambost Springs, CO BD487 (800) 334-5493

Kleinfelder, Inc.
Project 1D: 60511
Sample ID: GwW-2

ACZ Sample ID:  L55388-02
Date Sampled: 02/23/06 00:00
Date Received:  02/24/06
Sample Malrix:  Ground Waier

Alkalinity as Ca $M23208 - Titralian

Bicarbonate as
CalC0oa

Carbonate a5 Cal(3

Hydroxlde as CaCO3

Tatat Alkallnily

Carbon, tolai organlc M4 15.1 Combustion/i
{TOC)

Cation-Anion Balance Calctiation
Calion-Anicn Balance
Stm of Anions
Surn of Catfons
Chilorids M325.2 - Colordmatic
Conduclivity @35C  MD050 - Meter
Hardness as CaC03 SMZ3408 - Calculation

Lab Filtration S 30308
Lab Filtralion & SM 36320 B
Acidification

Nitrgte as N, dissolved Caictlation: NOING2 minus NO2
Nilrale/Nitrita as N, M353.2 - Aulomaled Cadmium

dissobvad Reduclion
Nilrite as N, dissolved  M352.2 - Automated Cadmium
Reduction
pH (iab} MI046CMBDA0R
pH

pH measured at

Residue, Filtershie M158.1 - Gravimetric
{TDS) @180C

Sodhen Absorptian UBGES - 117358-78

Ratio in Water

Suifate SM4500 504-D
TOS (calculatea) Calculation
TDS {rali - Calculation

meastred/calculated)

1310

1310
47

1.7
208
215
480

15700
200

D1
g.10

7A
2390
55400

26.00

8030
13600
113

mgil 2 20 G2427406 0:00 tam

mgi 2 20 §2/27/08 G:00 tarn
mgi. 2 20 02/27106 600 {am
mgiL 2 20 O2/27/08 OG0 tamt
gl 5 A0 02£28/06 11:59 atf

%% 03/27/08 0:00 cale

megft. 0. 8.5  03/27/05 0.00 calc
meqfl 0.1 0.5  OH2706 (:00 cile

mgit. 1Y 50 - OMO2/06 11:45 Jag
urhosfcm 1 ¢ D2/27/06 13:30 fam
mgil. 1 7 0327106 0:00 calc
02124/06 14:55 i

030106 17:14 djt

maiL 002 o1 032708 0:00 cale
mgiL 0.02 8.1 02/24/06 1755 ab
mgl, 0.01 0.08 0224/05 17:55 pib
unils 0.1 i 02127108 0:06 tam
C 0.1 Ha Q2027106 000 tam
mgft. i 20 0228406 15:33 fam
043 015 0Y27/08 0:00 calc

mgil 89 300 gA1/08 12:03 il
il 10 50 03/27/06 0:00 caic
03427406 D:00 caic

REFIN.02.06.05.01

® Pleasa rafer o Extended Gualffier Report for delail
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A EZ Laboratories, Inc.

2773 Downhill Drive Steamboal Springs, CO 80487 (BG0) 334-5493

Baich A distinct se! of samples analyzed al a spacific ime
Found Value of the QC Type of inleres!

Limft Ugper limit for BPD, in %.

Lower Lower Recovery Limit, In % (except for LCSS, maiKgh

MO, Mathod Detection Limit. Same as Minimum Reporting Limil. Aflows for instrumend and annusl fuctuations,
PCMISCN A number asslgned o feagenis/standards la irace te the manulaclurer's ceriicate of analysis

PQL Pragiical Quantitation Lim, typicatiy 5 imes ths MBL.

A1 Trua Value of the Coniral Sample or the amount sdded o the Spike

Rec Amount of the true value or spike added fecovared, in % {except for LCSS, mgig)

RFD Retalive Percent Diference, cajculation psad lor Duplicate OOF Typas

Uppar Lipper Recavery Limit, In % {except for LCSS, ma/Ke}
Sample  Value of Iha Sampla of Interast

AS Analytical Spike {Pest Digestion) LOSWD Laberatory Contral Sampie - Water Duplicate

ASD Analylbical Spike (Posl Digastion) Dupticale LFE Laboratory Fartied Blank

ccB Cantinting Callbsalion Blank LFM Laboratory Forlilied Matrix

cGv Confinuing Calivation Verification standard LFMD Labomiory Farlified Malsix Duplicate

oup Sampla Duplicale LRE Laboratory Reagant Blank

%) Initial Calibralion Biank ME Matrlx Spike

oy Injiiad Calitration Veritication slandard MSD Mainx Spike Duplicate

1C8AB Infer-alemant Comection Stendart - A plus B solutions ~ PES Prep Blank - Soit

LCSS Laboratory Conirat Sample - Soil PEW Prep Blank - Walar

LCSSG  Labortary Condred Sampla - Soif Guplicale POV Praclical Quarditation Verificallon standand
LCsW Lahoralary Contro! Sample - Waler SO Saral Dilulion

Blanks Verilies thal thera is na or minimal conteminatien in the prep methad or calibralion procadure.
Control Samples Verifizs the accuracy of the methad, including the prap procedure.

Duplicates Verifles lhe precision of the insirument andlor method,

SpikesiFotified Matrix Detarmines sample mavix nlerfarercas, if any.

Standarnd Verilias lha validity of the calibration.

Analyle concentralion delected af a value betwesn MOL ang POL.
Analysis exceeded method hold time. pH Is 3 fiatd test with an immediale hold ime.

Poor spike recovery accepled bacatse the olher spike In the sel fedl within the given Hmils.

High Refalive Percent Diference {RPD) accepled because sample concentrations ars loss ikan 10x the MOL,
Anatyls was analyzed for but not delected at the indicaled MO

High biank dala accepled because samply concentralion is 10 timeas Higher thar blank concentralion

Poor racavery for Siiver qualily control is accepled because Silver aflen procipilates with Chiaride.

Gualily conlrot sample is qut of centrol.

Poor spike recovery is accepled because sampte concentralion is four times greater than spike concentration,

g
H
R
T
u
v
w
X
F4

{1 EPA E00/4-83-020. Methuds for Chemical Analysis of Water and Wastes, March 1983,

{2} EPA BOO/R-83-100. Mathods for the Detarmination of Inorganie Subslances In Envirommental Samples, Augus! 1063,
{3 EPA BODIR-94-111, Mathoos lor the Delenmination of Metals in Envirenmantai Samples - Supplement |, May 1984,
[55] EPA BW-B45. Tast Methods for Evaluating Solld Wasle, Third Ediion with Update ), Decamber 1356,

{6} Standard Malhods far the Examination af Water and Waslawaler, 19th adition, 1995,

{1} QC results calcuisted from raw dsta, Resuiis may vary skghlly if the roundad values are used In the calculations.
(% Soll, Sludge, and Planl marices for ingrganic analyses ave raporied on a dry weigh! basis,
{3} Animal mairices for Inorganic analyses are reported on an “as recelved” basis,
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AEZ Laboratories, Inc.

2773 Downhilf ODrive  Steamboat Springs, CO 80487 (800} 334-5493

Kleinfeider, Inc.

ACZ Project il}:  L55388
Project 1ID: 66511

Alkallnity as CaC03 EM23208 - Titration

WG202932

WGEZ202632L.C5wW2 LOSW  o2rETI06 12:03 WCOB0210-2 B20.o00t ash.G muil 1084 20 120
L55ABE-0AOLP ki) Q227106 13:44 1318 130889 migiL 0.1 20
WEA9I0 COWS LOSW 0227105 14:48 WCOE210a B30 06001 BRE.T mgil. 7.0 B0 120
WE202932L05Wa LOSW  D@E7I06 17:26 WODEDZAD-3 A280.0004 G854 mgil 167.9 Filid 120

WG204808

WE204008LCawWR LOSW  US25/06 G:47 WEOE021t5-3  8ZD.0004 Bda.2 mgit. 103 al 120

1557 58-030UP e 325106 1118 146 148.6 mgfh. .3 20
WE2MONBLCSWS LCSW Q25006 1250 wWoDsaMo-3 42,0001 B5B mgdft 104.5 80 120
WEACA0ALCSWE LOBW  [59/25/08 16:34 WCEOS0210-3  830.0004 B70.5 mgh, i06.2 ao 128

Antimeny, tatal MEQ20 ICPMS

WG203104

WE203104ICY oV 03/01/06 14:56  M3DAO2152 02008 01979 mpi. 4a.8 5o 1ie

WE2ZOH04ICE ica BI/01GE 18:02 i gl 482 oomz

WGE200017FPRW PBW 0100 20042 u migfl L2 00082

WGE202017L08wW LCSW  03/01/06 2048 MB0E02152  .0DOOR £2105 mgtt 1048 80 120

L.55388-02M3 MS G3U0B 24:11  MSDROTIE3  .00G25 u L0462 mgt. ria ] 125 M
155388-02M50 MSL  ODHNG 21117 MS0E04I6-3 00625 i RiLEY mgfl 12 k] 125 263 2 M

Arsenic, total ‘MEOZG 1CP-MS

WG203104

WEZOIDH0Y Iov DH/O1/0E 19:56  MSOGOA1S-Z 05 0513 myil 2.6 8% g

WGZ0IMITE ce J30E 902 u mgil 4ONS oS
WE3017FEW PaW  0301/06 20:42 M) mgit ALOBtS G008

WG 7LOSW LOSW Q30105 204 MS08D215.2 05 03274 mgit. 1055 a0 120

LBS3EB-02MS M3 0HGI08 2111 MSO60116-3 05 L0071 8BS mgl MY [:) 125
LSHIRR-02MED MSE 003106 2417 MSO60116-3 i) DG DE3GA mgn. 1132 75 125 348 o

Barium, totat MB3T0B ICP

WG202373

WG202973I1CY v D228/05 4:26 113604 15-4 2 19838 moit. 89.5 50 110

Ljeriirtinie:] jiesd GAZBAE 4:30 u it £.009 0.048
WE202924P8W PRW  QU2Bf0B 4:47 u magfl 0,009 8,008
WE202824LC8W LOBW  D28I08 4:51 fios0t18-1 i ' 10072 mgik 1007 & 120

LEEZ78-44MS S GZ28/08 5.06 IHOXWATE & 223 f.6H6 g, 831 73 125
LEBRTS-1iMSED M3D C22BH06 512 NIDXWATE 3 2.23 5.873  mptl azg 75 125 I8 20
i
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AGZ Laboratories, inc,

2773 Downhift Orive  Steamboat Springs, CO 80487 {800} 334-5493

Kieinfelder, Inc. ACZ Project ID:  L55388
Projest 1D 66511

Beryllium, totat ' MEQI0B jCP

WG202973

WOER0EGTACY oV T220/06 4,96 10804134 2 1,805t mail 5.3 56 110

WE20mRI0E ica 02120406 4:30 L} mgil .808 0.008
WG202824P8W  PBW  CY20/85 4:47 u mgil, 0035 0.006
WE2025824LC8W LCSW  DX2B/0E 4:51 HuE0T18-1 1 1.00092 mgdl. 100.9 ag 120

LESETS-11M3 MS D228/06 5:08 1!‘!0XWATE 5 U 4915 mgik 88.3 (i) 125
LSE2TE-1IMSD M50 DA26{BE 5112 WIBXWATE 5 U 4 869 gl 972 - 5 125 1.1 20
Cadmium, tofal ME010B ICP

WG202973 _
WEGRTHCY oW 022006 4:28 060118 2 1.88 mgfL a3 a0 110
WE2025873C8 [19:] DH28/06 4.30 u mgit 0,015 421355
_WGEC'2924PBW PEW  D22B0S 4:47 u moft. 015 4415
WE2D0034: SOV LCSW D286 4:51 H060118-1 1 8i22 mgil. - ed.2 e 120
LAF2re-1 s MS D22B0E 508 H1CEWATE 8 4] 4.4848 mafh. ar 75 125
L55278-11M50 S0 O20K8 512 HIBXWATE 5 t 4819 il 95.4 75 i2h 882 28
Caicium, dissalved MB010B iCP

WG203254

WGE2032041CV in OXOHDE 1241 HDBO3NZG 150 87.29 mpiL 97.3 a0 11

WGR203294iC8 €8 Q307106 12:45 3] mgf. 0.6 [R5

LS53E-1AS AS 207105 1305 HOG03D4-5 B7.82102 152 21353 mgh ELE:] 75 125
155360-01A50 ASD  D3/O7IOE 13:08  HH0BO2D4.5 E7.82102 152 2138 mgil. 86.7 75 128 bz =0

Carban, tetal organic (YOC) M415.1 CombuslionfiR

WG20235%

WwG202958Cy ey Q2029106 1547 WIDEDR1S-5 m 732 gL gr.8 20 110

WG202e59iCR w8 BLATIO6 6:44 L i, -3 3

WEzo2assLFe LFB B2A7106 17:42  WIDBD216-2 50 q7.6 mgft. 85.2 % 1140

L55388-010UP DUP parzaies 1181 165 87.3 mgfl 7.5 20

L58383-02A8 AS 028/GE 1256  WILE0216-3 250 47 2744 - mgil a1 80 110
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AEZ Laboratories, inc.

2773 Downhlt Drive  Stsambpat Springs, GO 80487  {B00) 334-5453

Kieinfelder, Inc, ACZ Project 1D: 155388
Project 1D: 86511

Chloride M2325.2 - Colorimetic

WG203128

WGER0129:10V v Q300G 11:14  WiBEG207-2 55 3.8 mghi. 87.8 90 110

WhHEI12008 v 030206 11:15 u gl -3 3

WE203125LF) LFB 30206 1:16  Wid51218-3 i+ a0 mgil wo a0 110

LSEIEB-01AS AT BHOZNH thad WID51219-3 el G 875 mgil WLy 50 10

LE53a842D0F [ENiy UHO206 11:45 488 480 il a 2
WG204002 .

WE04002CY v T324/68 17:02  WiDBD207-2 55 851 mgi. 1005 G 110

WEMONHCA ica 0324/06 17.03 U mgil -3 i

WGE2HD02LFB LFi 03724106 17:04  WIDBDAZ14 30 30.7 mgi 1623 o0 110

LESET3-0IBUP e 03424/06 17:08 o9 84.9 il 0.1 26
L5538R-01AS AS 03/24/06 1732 WHIED3214 liia] 270 585 mgit 105 a0 L3114

Chramium, total MEG10BICH

Wi202973

WGE202973CY ICv U2H20/08 4:25 IOES1158-4 2 1.904 mgfi. 45.2 80 1

WE2GZATII0R icB 02128/08 6:3D u mgit. 003 an3
WGE202020FPRW PBEW  O2208/06 4:47 u mail -3 8.03
WGE0E24LCSW LCSW  GA2BI06 4:51 10601 184 1 884 mgiL 2.4 8O 120

LS52T8- 115 MS G28/06 5:08 OXWATE -] u 496 g, g2 %5 128
L55275-11ME0 MBS0 O22B/06 512 HOXWATE 3 1] 4.92 mgiL 5.4 75 125 zai 2
Cobalt, tola} MGO108 ICP

wWG262973

WEZ0297 310y fim' 02128408 4:28 G631 154 2 ' 1820 mgil a4 40 19

WGEGTIHCR iCe (2128106 4:30 U mgiL 0.3 o003
WE202824Ppw PBW  DR/28i0E 4:aY u giL .03 0.03
WE202024L.CsW LEBEW  02/28/26 4:51 10607118-1 1. a2 gl 88.2 a0 120G

LE527R.11MS WS C28/06 5:08 HICXWATE 5 u 3,79 mgik, 9.8 5 125
LA5EV0-1IMED MSD 022846 512 HOXWATE, 5 H 4.78 mgil. 95.2 5 125 083 2

Conductivity @25G MI050 - Meter

WiG202832

WiG20291ZPEW PBW  02/27i06 11,52 1.7 smhosicn -10 10

WGEZ02932 C5W1 LCEW  D227/06 11:54  PCN23B33 09 1314 imhosicn 8.5 11} 120

L55308-0200P [n 32 Q22705 1244 15780 1584G mhosfcn 1 20
WiG202932PBW2 PEwW 02706 14:34 1.5 amhoskn -0 i0
WEDRRIACSWE  LCBW 0227106 14:35  PONZIRI3 o9 1388 smhosicn 984 it} 3

WE293% CoWr  LCSW  02RNIE 17116 PCN22623 1409 1382 umhoslen 981 1 120
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AEZ L_aboratories, Inc.

2773 Downhill Drive  Steamboat Springs, CO 80487

(800} 334-5493

Kieinfelder, Inc,
Project ID:

66511

ACZ Project 1D

L 55388

Copper, fntal '

MeG10B ICP

WG202373

WE200700V oy 0228106 4:26 10501184 2 1.885 mgit. 94.8 B 1o

WGEA0gTACE I8 O2/2Bi06 ¢:30 u mgfh. -0.03 0.03
WI20282408W PRW  D2/28/06 447 u gl 4.3 0.03
WGE202824LCEW LCSW  O2i28i06 4:54 0601 89-1 ] Arg mgil. g97.& B0 120

LE5278-11MS Ms 02/28/06 5.00 HIEXWATE 5 u 4.85 mgh. a7 75 128

L35272-1 S0 MSD D286 512 IHOXWATE 5 u 4.8% mga. 86.2 75 a5 063 20

lron, diseolved

WG203284

MBEQ 108 ICF

WGE2032840V 1oV QAOTI0E 12:41  HOED3DZ-5 2 182 mgil ] ji#] kit

WiG203254108 w3 0LTI06 12:45 5} mait -0.08 .08

LS5360-01AS AS CMDTI06 1305 HOGIA04-5 1 A6 1067 mgil, 007 75 15
LS5360-1AB0 ASD  QXOWOB 1303 HUGD3ID4-5 ] o 1.069 mgil i) 75 126 218 20
Lead, total Memos ICP

WE202973

WGE20207HCV iCV  0X28/054:26  NOS0119-4 4 3777 mgil. 884 ap 110
WGE20207HC8 A D286 4:30 u mgil. -0.12 0.12
WGE202924PBW PBW  D22BI0G 4,47 U myiL 12 n.i2
WG202024LCBW  LESW  OZ2B06 4:55 06011844 1 98 mgh  o7.B a0 120

LES275-11M5 MS 0228108 508 HIDXWATE 16 u 878 mgl. 978 75 125
L552FE-11MS0 MSD  02f2RI06 512 H1BXWATE 1+ U 263 mglt 5.3 -} 188 155 @
Magneslum, dlssolved ME108 0P

WG203204

WGE2032B41ICV cv Q310706 1241 HOBO302-5 100 §7.53 mgil. 87.5 &0 o

WGE203284108 lwiz) QUOTI06 12:45 u mgfL -0.6 2.5

Loo60-01AS AS ORGT06 1308 060304-5 54.92025 48.3 45.95 mgi B7.7 75 125
L55360-01A50 ASO Q3O7/06 13:09  {i0BN30CA-S §4.926826 46.3 2.7 mgil. 1.2 I 125 023 20

WE203294
WEZOIIS4ICY 164
WE2032941C8 ica
LE53G0-AS AS
LEAIEO-0IASD

ASD

Manganese, dissalved

03107/06 1241
Q30706 1245
D3OS 1309
00786 13,08

MED10B ICF

11060302-5 2 1.8046
u

{H3E0304-5 5 T 52

Tios0304-5 k] M7 SpE

i/l
myit.
mgit.
mait.

1086
107

40 11
Rili:) 0.01%
5 15
6 128 612

REPTN,01.06.05.01
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AEZ Laboratories, Inc.

2773 Downhift Drive  Steamboat Springs, OO 80487 (800} 334.5403

Kieinfeldar, inc. ACZ Project ID:  L55388
Project 1D: 66511

Mickel, total MEQ10B JICP

WG202973

WE02973I0Y oV Q2688 4,26 0B 19-4 2 1.863 mgft 63.2 a0 110

WEZB2473I0E e 02128158 4:30 i mgit -0.03 0.03
WE202024PBW PEW Q2120106 2147 u mgfl, 002 063

Wai2s24. CBwW LCSW 02128108 4:51 1061 151 1 885 mail 5e.6 BO 120

La5Z79-1IMS S 0228/08 5:08 IHIRWATE 5 A 4.87 mgil 95.4 5 128

L5%279.1 M5S0 MSC 022806 &:12 HIONWATE £ A 4.81 mail. 94,2 72 1258 ted 20

Nitrate/Nitrlte as N, dissolved M353.2 - Automated Cadmium Reduction

WGE202313

WE20291310V inY 02724106 1747 WID51201-1 2.4083 2,385 mgfk. 89,2 e 1

WOHZ02513108 ICH (224406 ¥7.48 i mgft. -0.08 005

WE202313LFD LFg Q220406 t7:52 WID50814-3 4 2.008 magid. 1003 90 i

L553B8-01AS AS BZ124/06 17:54 WIDS0214-3 a £ 2519 mgiL m 80 10

1.55388-020UR 3 Q24108 17:05 . 17 mgf. 157 20 RA

Nitrite as N, dissalved M353.2 - Automated Cadmium Reduclion

WG22313

WE202943iCY [ty Q@/24/856 147 WIDB120%-1 092 599 mail 8.3 e . 110

WGE2029M130R icB {2/24/08 1748 u migit <003 043

WE202013.F8 LFB U2f24/06 1782  WiD50934-3 1 1003 moit 003 g0 110

LERIHE-0TAS AS D206 1154 WIDS0514-3 ] Rix] .0 myfL, 1011 214} kR4

LER3BE-02DUF P CIN0E 1736 u u mafil a 0 RA

Ph ME045C/M50408

WG202832

WEARGILCSWS LOESW  R2R2TAG 1208 PON22504 ] 6438 units 101.3 ai 110

L EEIRA-020LIP Dup 02127108 13:44 7.5 7.2 urils a3 20
WGE2029320CSWE  LOSW  02/27/06 14:50 PON23504 8 609 uriits 1015 50 114G
WG202938,CWs  LCBW  O027/06 17:28  FON23504 6 8.1 unils 0.7 90 110

Potazsivm, dissolved MB010B ICP

WGE203294

WiG20320410V o GHOT0E 1241 HOBO3D2-5 20 19.76 ot 4.8 o0 i

WERIZICH iz OSIB7I06 12:45 1 mgit -hAa 4.9

LSS3G0-D1AG AS Q30706 12:05  HDBD3IG4-5 100.1604 1.8 108.4 migft, 076 5 123
L55366-0IASD ASD 03f07/06 1308 HDE030A-5 1001604 1.6 1083 mafl 106.6 75 128 085 20
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AEZ l.aboratories, Inc.

2773 Downhifl Drive  Steamboal Springs, CO BO4B7  (B00) 334-5493

Kieinfelder, inc.
Project HD:

ACZ Project HD:  L55388
66511

Resldue, Fiterable {TOS) @180C M160.1 - Gravimeldic

WG203036

WGE203036PEW POW 0228418 15:20 ] gL 20 268
WiGZO303SLCSW LCSW  (2/2Bf06 15:22  PON23926 260 268 mgil.  103.1 192 325
L55426-020UP PP Q2728106 15:51 1090 1088 mgfl, G4 0

Selenium, total

SM 3114 8, AA-Hydride

WG&E202938

WE202938LR8 [B2.2) F2ams 1511 u mgft -0.003 o003
WO202838LF8 LFB 02/28/08 315:13  1I080217-3 02 165 migfL 8.5 a5 115

L55326-10LFM LFM (2728106 1518 110662173 b2 u L1988 maf. iz} &5 115

LERI26-10L FMO LMD O2728008 15:20  1106021T-3 02 1] 167 mgil. 8.5 ;3 116 48 A
Silver, total 60108 IR

WG202973

WE2028T3ICY i) C2/20/06 4:2G B0 184 h] 838 mgiL 818 ) 5 11

WGE2025731C8 1) Q22870 4:30 [#] mgil. -8.63 G.03
WE202024P0wW PEW  0228/06 4:47 1] mgiL .03 0.03
WE2029243.CE8W LOBW  GEr2fiog 451 HOBDT 151 25 218 m/l. 89,2 B0 EriH)

{552719-11MS WS Q2128106 508 HHOXWATE 5 U 4.84 myfl. 96.8 75 125
LER2TS-1IMSD Ms0 G2/2806 532 HOXWATE 5 1] 4.85 magiL a7 ™ 125 a1 20
Sodium, dissolved MBD10B ICP

WE203294

WG20Eslcy IcY B3O7/06 1241 HOBOAOZ-S Lt 108.5 mgit B85 a0 110

WGE2032841C8 L) 03/07I05 12:45 U mgi. -0.9 0.8

LS53E0-C1AS AS Q¥07eE 13058  0O6D304-5 8034137 M7 11984 mgll 1006 15 128

L5EIBB-1ASD ASH  (3OFDS 4209 (0GDI0A-5 99,34137 18.7 11886 mgl 0.8 18 125 085 20
Suifata SM4500 S04-D

WG&203074
WE203G7PEW PaW
WE203074LCEW LGaW
ES5404-010LP BUP
WG203853
WGZ03953PBW PEW
WGZ0355LCSW LoEW
LSSEE7-1DUP ot

U3I0106 12:00
03101006 121
U30106 12:15

0323106 1714
Q236 17:15
03f23/06 17:34

wopsntiz-3

WCOB0112-2

100

a0

a5
12

gl
ol

. mgil

mgiL

mpil

<30
1034 BO
30
55 lita]

30
120 .
o 20 A
a0
120
W0 20 RA

v g i
REPIN.{1.05.85,01
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AEZ L.aboratories, Inc.

2773 Downhilt Drive  Sleamboat Sprngs, CO 80487 (BOG) 334-5493

Kieinfelder, Inc, ACZ Project 13: 155388
Praject 1D: 66511

Thaliium, total ME020 ICP-MS

WEG203104

WGE2031D3ICY oV 03108 1&:56  MS0E0215-2 548 LB592 mgih Mz 1] 110

WG2H3104108 Ic8 X006 19:02 i el 60003 00203
WGE2030Y7PEW PEW  O3(01/08 20:42 u mail 00003 446803
WEZDI0ITLCEW LCSW 030108 2048 MSDBEU215-2 0546 B5603  mgit 1026 80 120

LES388-0EMS Ms 0331408 21:1%  MS0BOY16-3 8 0003 D59TR gt 118 5 125
L55388-02MS0 MSD 0310106 21017 MSOEDM46-3 B35 4003 ohs48 mgik 1184 75 125 0.5 20

Vanadium, totat MER1ER ICP

WE202973

WE2029TH0Y oV DZ/28106 4:256  H0SM19-4 2 1.8681 mg, a5.4 a0 11

WGE2R297CE 8 {28106 4:30 i mgtt. 0048 0015
WG202824PBW FEW  D2RB0E 447 U mafi. 0015 0.015

WE202024L COW LCSW  D27Z0/06 4:51 0BG 1181 1 8934 mgli. 52.3 53 120

L55279-11M5 S Q2808 308 HIEXWATE 5 a8 5088 moi. 94,2 75 125
LERFTE-1IMSD MSD D226 5117 NIOXWATE 5 A8 G045 il g7.4 73 125 078 20
Zinc, total ME8108 1P

WG202873

WEDZITICY imt) 02128006 4:28 10601184 2 1.8901 Mg 85.% 25N 110

WG20257 306 B O/28/06 4:30 u mgh. .03 0.63

WG202024P8W PEW Q228106 4:47 5 mgfl 063 0.03

WGE202824L.C8W LCBW 02128106 451 IIRE0t 181 1 1.003 gt 0.3 a0 120

L.E6279-11MS MS Q2006 208 HINXWATE 5 3 522 mpfl 88.4 75 125

LEGATA-1IMED MSE 0238406 &2 BIOXWATE 3 5.48 mait 816 75 125 01T 20

I —————
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AEZ Laboratories, Inc.

2773 Downhill Orive  Steamboat Springs, GO BO487

{8G0) 334-5493

Kieinfelder, Inc.

ACZ Praject iD:  L55388

LES38E01  WGE203M04  Anlimony, totsl MEBD2D 1CPMT W2  Malriz splhe recovery was low, the mathatl contro} samyle
) recvery was acceptebia.

WE203284  {ron, dissolved MEDIOE ICP 2G  The ICP Sodal Difubion was nal used for dala validation
because ha sampla concentralion was less than 50 timas
the MDL.

WG Thathem, lotal MEQRY ICP-MS 2B The 1CP-MS Senal Ditution was nof used for dala valigalion
because the sample concaniration wes less than 100 fmes
the MOL

WOE2B2673  Zinc, (otal MB0108 TP 2G  The ICP Serial Diulion was nal used for dals validation
betause the sampie tnncentration was less ihan 50 tmes
tha MOL.

W3E204002  Chioride MA25.2 - Colodmelric £4  Coafirnalory analysis was past holding Yme.

WE202213  NilralafNitrte as N, dissoived M353.2 - Autornatad Cadmium R4 Relaliva Parcent Diffgrence (RPD) was not uted for dala

Retuction validalion bechuse the sample concentration is too low for
' aceurate evalualion {< 10« MOL}.
Nitrite a5 N, dissolved M353.2 - Auformatod Cadmivm RA Relalive Peren! Diferanca (RFPDY was tud used o dals
Raduction vilidalion because |w sample cancentration is tog low far
ucourate gvalualian (< 10x MOL)

WwGE203953  Suliale SM4500 S04-0 RA  iteialive Percint Ditterence (RPD) was nol wsed for dala
validalion because Ine sample concentralion is \op low for
accurate evaluation [< 10y MOLY,

WGE2I4008  Total Alkalinity SM2320B - Thraticn G4 Conlfirmalory analysis was gast hoiding frna.

L5532E-02  WGE203104  Astimony, lolat WMBOR0 ICPMS M2 Malrix sphe recovery was fow, the melhiod conlrot sample
ratovery was acceptabla,

WGE2032%4  fron, dissolved MER103 ISP G The ICP Serdat DHullon was not used lor dats valitalion
becawse the sample concenlratinn was less than 50 Gmes
Te ML

WGEIGI0A  Thaillem, lolat MEG2D ICPMS Z8  The iCP-MS Sanal Dilullon was nol usad for data vaidation
berause fhe sampla cancentralivn was less than 100 iimes
the MDL

WE02873  Zing, intal MEC10B ICP 73 The ICP Serial Dilwtion was not used for data validation
baceruse Ihe sampie conceniralion was less than 50 Umas
the MOL-

WEZ0EY3  Nilrale/Nirile as N, dissolved M353.2 - Autornatett Gadmium RA Helaliva Porcent Dilference (RPDY) wos not used for data

Reduetion validation bacause the sample contaalration is 100 low lor
accurile evaluation {< 10x MDL)
Nitrite B3 N, dissolved M353.2 - Autemaled Cadmium RA  Rolativae Percenl Diffarence (RPD) was not used for dala
Ratuciion vaiidation becauss iha sampls contentretion 18 oo low for
accurale evalualion (= 10x MOL),

WGZ03036  Residus, Filerable {TU5) @600 WIBD.1 - Gravimelric 3 TOS cancentration i based on a final residus greater ihon
200 £ngy.

W203074  Sullate BM45D0 504-D FA  Ralthve Percent Difference (RPD} was not usad for daia
validation because the sample concentratian is lot law for
accurata avakialion {< 10x MDL).

L

EFAD.15.08.95.01
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AEZ L.aboratories, Inc.

2773 Downhill rive Steambest Springs, CO BU87

{800} 334-5493

Kleinfelder, inc. ACZ Sample iD:  L55385-01
Project ID: 66511 Date Sampled: 02/23/08 0:00
Sample 1D: GW-1 Date Received: 02/24/06
L ocator; Sample Matrix:  Ground Water
Analyst " ji
Analysis Method:  M82608 GCIMS Extract Oate: - 03/06/06 23:05
. Anzlysis Date:  03/08/06 23:.06
Extract Method: Method Ditution Factor: 1

Compound

1.1,1,2-Tetrachiorosthane

1.1, 1-Trichloroelhane

1.1,2,2-Tetrachioroslhane
1,1, 2-Trichlorcelhane

1, 1-Bichiorogthane

1,1-Dichioreethene

1,2,3-Trichioropropang

1,2-Dibromo-3-chirapropane

1.2-Dibromasthane
1.2-Dichiorobenzene
1,2-Behloroglbane
1.2-Bichloropropang
1,3-Dichlorgbenzens
1.4-Dithiorobenzena
2-Butanons
2-Hexanone
4-Mathyl-2-Pentanone
Acatons

Acryionitiile

Benzena
Bromochiorormethane
Bramodichioromelhana
Bromoform
Hromomelhane

Carbon Disulide
Carbon Talrachiorids
Chigrabenzene
Chinraethane
Ciioroferm
Chioromethane
ctis-1,2-Dichinroathene
éls-‘l ,3-Dichlorapropens
Dibromochicramethane
Bibromomethans
Dichiorodifuoromelhane

DO0630-20-6
00G071-55-6
BO0s79-34-5
000679005
J00075-34-3
000075-35-4
0C096-18-4
ndjige-12-8
(00108-93-4
000093-50-1
oG07-06-2
000078-87-5
000541-73-1
0OD10B-46-7
0030078-83-3
oB0s9-78-6"
go00108-10-1
0008067-64-1
GOB1G7-131
0O00T1-43-2
opa0T4-47.5
000075-27-4
00007s-25-2
000874-83-8
Q00075-15-0
G000S6-23-5
060108-50-7
£00075-00-3
(00es7-68-3
04GG74-87-3
000156-59-2
0190B61-01-5
00(1124-48-1
004074-95-3
Qong7s-71-8

th
u
u
U
u
u
U
u
u
u
u
u
U
u
L
U
U
u
u
4.3
u
)
U
u
U
u
U
u
u
u
175
u
U
u
L

ufl 05 1
Y uglh 0.5 .2
* w05 1
* ughh 0.5
* ugil 0.5

" ugfh 0.5
T ugh 0.5
¢ ugih 0.5
*uglh 0.5
* o ugil 0.5
‘' ugll 0.5
Y wpl 0.8
o ugll 0.5

‘o ought 0.5
UGl 4.5
* ugil 4.5
* uglh 0.8
¢ ugh, 05
' ugh. 0.5
' ugfl 0.5
o ugil 0.5
Y gl 0.5
* ugih 0.8

' ugii 0.5,
*ougiL 0.5
* ugll DS
o ugh 0.5,
' uglt. 6.5
o uph 0.5
* ugil 058
v ough 0.5
* ugft 8.5

e o . o o N e I o T O I S T - T . T o o N N N N U

* uglt G5
* ugft .5
¢ ugil 0.5

REFOR.02.06.05.01

* Pigase rafor 1o Extended Qualifier Raport for defails.

1.55388: Poge 16 0f 32

FIGURE 2




ABZ Labo ratories,l Inc.

2773 Downhilt Drive Sleamboat Springs, CO 80487 (B00) 334-54893

Kleinfelder, Inc. _ ACZ Sample ID:  L55388-07

Project 1D 86511 : Date Sampled:  G2/23/06 0:00
Sample ID: GW-1 Dale Received:  02/24/06

Locator: Sampte Matrix: Ground Waler
Eihylbenzene o0 00-41-4 2.3 * upll 0.5 1
lxdomelhane 000074-08-4 i v ougil 05 1
m,p-Xylane 00133 207 u ' ugfl 0.4 1
Methyiene Chioride 08407 5-09-2 I8 ¢ uplh 8.5 4
o-Xylene ) D000B5-47-6 u * uwgih 08 1
Styrene D00186-42-5 ti gt 8.5 1
Telrachioroathens DoD1Z7-18-4 U * o ugll LG k]
Toluone 000108-88-3 u * ugfl 0.5 1
trans-1,2-Dichioroathene 000155-80-5 u * gl 0.5 1
{rane-1,3-Dichloropropene 210061-02-6 U " gl 0.5 1
trans-1,4-Dichiaro-2-bulene 000110-57-6 U * o ugit 0.5 1
Trichioroathene DOBOTS-01-8 a1 * ugll LR 1
Trichlerofhuaromethane P00G75-69-4 U * uglh 0.5 1
Vimyl Acelate 060108-05-4 3 * uplh 0.5 2
Vinyl Chioride 0o6075-01-4 4.3 : * ugll 0.5 2

Surrpgate Recoveries

Bromofluorobanzene C00450-00-4 111.2 - % a8 115

Dibramofiucrometbana 001868-53-7 85.4 M % a8 118
‘Toluene-d8 002037-26-5 104.6 r % B8 10
REPOR.02.06.05.01 * Please refar io Extended Qualifier Reporl for details.
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A EZ Laboratories, Inc.

2773 Downhill Drive Steambost Springs, CO 80487

(800) 234-54G3

Kieinfelder, inc. ACZ Sample 1D:  L55388-02
Project ID: 88511 Date Sampled: 02/23/06 0:00
Sample iD: Gw-2 Date Received: 02/24/06
Locator; Sample Matrix:  Ground Waler
Analyst:  jf
) Extract Date:  03/08/06 22:22
Analysis Method: MB8260B GCIMS
nalyss inetho d Analysis Date:  O3/08106 22:22
Extract Method; Dilution Factor: 1

| L

1.1.1.2-Tatrachloroelhane
1,1,1-Trichioroethane
11,2, 2-Tetrachloroethane

1.1.2-Trichlorpethane
1.1-Dichiorosthane

1, 1-Dichloroethane
1,2,3-Trichlorepropane

1,2-Dlbromae-3-chloropropana

1.2-Dibromoethane
1,2-Bichioroberizene
1.2-Oighivroelhane
1.2-Dichloropropane
1.3-Dichiorckenzens
1.4-Dichlaroberirens
2-Butarone
Z2-Hexanone
4-Meihyt-2-Ponianone
Acetone

Acrylopitrile

Banzene
Bromochivromethana
Bromodichloromethane
Bromolorm
Bromamethane

Carpon Disyifide
Carbon Tetrachioride
Chimohenzene
Chiorosthane
Chiarofosmn
Chigromelhane
cis-1,2-Dichlorasthene
gis-1,3-Dichloropropene
Dibromachioramethane
Dibromamethane
Dishlorodifiuoromethane

Method

060630-20-6
a0e671-55-
A00073-34-5
000079-00-5
0000675-34-3
000075-35-4
D00GYB-18-4
000096-12-8
000108-93-4
000095-50-1
100107-08-2
0O007E-87-5
060541-73-1
000106-46-7
500678-93-3
00O53-78-6
400108-10-1
DO0OBT-64-1
800107-13-1
800071-43-2
200074-97-5
060075-27-4
000075-25-2
DOG074-83-9
NRB075-15-0
000056-23-5
£00108-80-7
000076-00-3
UG00H7-66-3
000074-87-3
00156-59.2
010061-01-5
000124-48-1
800074-85-3
DO0075-71-8

CcCCcCCocE oo CcoocococC oo

o

T e CC o

20.8

s W i o

* ugll 0.5
¥ ugll 0.3

“ ugfl 0.5
* uglt 05
¢ ugil 0.5

* ugil a5
* ugh 08
“ ugit 0.3
* ugit 0.5
* uglh G5
* uglL 05

* uglh 0.5 1
* ugft a5 2
* ugil 0.5 k|
. ugit. a5 1
* ugil as 1
* ugll 0.5 1
Y ugh D5 1
* ugil 0.5 1
* it 0.5 1
* ugh 0.8 1
* ugil 0.8 1
* ugik 0.5 1
" gt a.5 t
* ugfl 0.5 3
* ugh D5 2
*ougiL .5 2
* ugih 0.5 2
o ouglh 0.5 2
o oumil 0.8 2
* uglh 0.5 1
o ougit 0.8 1
" ugil .o 1
* gl H] t
* ougiL o5 2
b
1
1
2
1
b
3
1
1
1
1

REPOR.02.06.05.01

* Piease refer o Fxtentied Qualifier Report for delails.
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AEZ Laboratories, Inc.

2773 Downlilf Drive Steamboa! Springs, CO 80487 (BOO) 334-5493

Kieinfelder, Inc. ACZ Sample'1D:  L55388-02
Project 10: 66511 Date Sampled: 02123106 0:00
Sampie [B: GW-2 Dale Received: 02/24/06
Locator: Sample Matrix:  Ground Water
Ethylberzena 200100-41-4 u * gl 0.5 1
iodomathane QCRO74-88-4 U Y ugh 0.5 t
m,p-Xyigne 01330207 U * ugfil 0.5 b}
Methylene Chiorida 000075-09-2 U * ul 05 1
o-Xylane 0000185-47-6 u * ugl 05 1
Slyrepe DO0103-42-5 1] * ugll 6.5 1
Telrachioroelhene Q0027-18-4 u * ugl G5 }
Toluene £00108-88-3 U * ugh 08 1
trans-1,2-Dichloroethens ) 00015B6-60-5 1] ' ugfl 0.5 1
' trans-1,3-Dickioropropena 010061-02-5 Ut ugl o8 1
trans+1 4-Dichloro-2-bulene 008110.57-6 u * uglhk 0.5 i
Trichioroethene 080078-01-8 12 * ugfl 6.5 1
Trichlorofiuoromelhane DB00Y 5-69-4 u * ugfh 0.5 ki
Viny! Acelate ' $00108-05-4 4 ¢ ugl oS 2
Vinyl Chinride D0a07S-01-4 u * ugh OS5 2

Sutrogate Recoveries
1

Brompfluorabenzene 0B0460-00-4 64.4 * % 86 118

Dibromollucromethana G0{1BRE-53-7 104.2 * % 45 118
Toluenz-¢8 002037-26-5 1837 * % 88 o
REPGCR.02.06.05.01 * Please rafer lo Extended Qualifiar Repon for delalls,
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AEZ i.aboratories, Inc.

2773 Downhill Drive Steamboal Springs, CC 80487

(800) 334-5493

Kleinfetder, inc,

ACZ Sampls 1D:  155388-03
Project 1D 66511 Date Sampled:  02/23/06 0:00
Sampie ID: TB022106-02 Date Received: 02/24/08
Locator: Sampie Mafrix:  Ground Watsr
Analyst: ji
Analysis Method:  MB260B GC/MS - Exiract Date: - 03/08/06 21:38
Analysis Dale:  03/108/06 21:38
Extract Method: Method DHution Factor: 7
Comphund

1,11, 2-Tetrachoroslhane
- 1L -Trichioraethane
1.1.2,2-Telrachiarcethane
1,1,2-Trichloroalhane
1,1-Dichioroethans
1,1-Dichiorgethene
1,2,3-Trichlarapropane

1,2-Dibroma-3-chloropropans

1,2-Bibromaathane
1,2-Dichiorobenzena
1.2-Dichlaroethane
1.2-Dichloropropane
1,3-Bichlorobenzens
1.4-Dichiorobenzene
2-Butanone
2-Hexangne
4-Methyl-2-Pentancne
Acetone

Acrylonlirila

Benzans
Bromochicromethane
Bromodichloromsthane
Bromaform
Bromomethane
Carbon Dlsulfide
Carbon Tetrachloride
Chiarabenzene
Chioroathane
Chloroform
Chioromethans
cis-1.2-Dichloroelhans
chs-1,3-Dichioropropens
Dibromochloromethans
Dibromomathane
Dichlorodifiuoromethane

0G0B30-20-6
0C0OT1-55-6
G00078-34-5
aono7e-00-5
006075-34-3
0Gn0YS-35-4
G0B0s8-18-4
DO00RE-12-8
000108.85-4
GoGoes-50-1
000t067-08-2
(Q000eTE-87-5
060541-73-1
000108-46-7
000078-93-3
000591-78-6
000108-104
00067-64-1
000107-13-1
000071-43-2
000074-97-5
Go0075-27-4
000075-25-2
000074-83-9
86075-15-0
000058-23-5
00010R-88-7
0oe075-00-3
(00067-65-3
000074-87-3
000158-59-2
010061615
00124481
000074-55-3
Q00075-71-8

C C L oCo oo o CocccomcococooCcoecgoomoooeosccc

* ugll 05

-

* ugll 05 2
Cunil 0.5 1
* ugit 3.5
o ugil 0.5
* gl 0.5
" ugih 0.5
' ugh 05

' ugh 0s
* vafh 0.5
' ugic 0.5

"ougil n5
* uwgh 0.5
*ough 05
" ugh 0.5
* ugh. 0.5
* uglk 0.5
* o uglh 0.5
* ool 05
'oouglt 0.5
o ugft G5
* ugh 0.5
o ugi 05
' ugih 6.8
v il 05
* uglt 9.5
Y g 0.5

" ugll 0.5
Y ugh 0.5

T v A N T Y . e ™ T S % B . O N I . T -, O L i R T T T 3

* ouglt . 08
* ugll 0.5
* ugil 0.5
*ougl 8.5
" ugih 0.5
o ugil 0.5

REPOR.D2.06.05.01

* Please refer to Exlandsd Qualifier Report for details.
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AEZ L.aboratories, Inc.

2773 Downhill Drive Sieambost Springs, CO BO4BT  {800) 354-54493

Kieinfelder, Inc. ACZ Sample \D:  L55388-03

Project 1D: 86511 Date Sampled:  02/23/06 0:00
Samgle 1O: 18022106-02 Date Received:  02/24/06

Locator: Sample Matrix; Ground Water
Ethylbenzene 000190414 U * ugfL 0.5 1
indomethans GO00T4-68-4 H * gl 05 1
m,p-Xylene ' 001330207 i * ugll. 05 1
Meathylene Chloside 000a75-09-2 4.8 * ugil 0.5 1
o-Xylene Qoonas-47-6 1] * uglh .5 1
Styrene 060100-42-5 i T ught 6.5 1
Tetrachioroethane 000127-18-4 i " uglt a5 1
Yotuense {400108-88-3 3] " ugfl 0.5 1
lrans-1,2-Oichicrosthene 000186-60-5 u * ugil 0.5 1
frans-1 .S-DIr_;hlompm pEne 010061-02-8 3] " ught s 1
trans-1,4-Dichlore-2-butene 000110-57-6 y * ugil L1R-] 1
Trichioroethena 006678-91-6 V] gt .5 1
Trichloroflucromethane 000aY5-69-4 u *ougiL 0.5 1
Vinyt Acglate 000148-05-4 ] * o ugil B8 2
Vinyl Chiotide QoanTE-01-4 3] ' ugll 0.5 2

Surrogate Recoveries

Bromeofluorobenzene DDG460-00-4 62.5 % 86 115

Dibromofiugromethane 001858-53-7 Q7.3 * % 86 118

Toluene-d8 002637-26-5 167.1 * Yo 8 110
REPOR.G2.06.05.01 " Please refer to Extended Gualifier Report for dalaiis.
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AEZ i.aboratories, inc.

2773 Bownhill Drive Steamboal Springs, OO BO487 (8003) 334-5493

Batch A distinct set of sampies analyzed at 2 specific time

Fountd Value of the QOC Type of Interest

Limnit Uppex limit for RPD, in %.

Lower Lower Recovery Limit, in % {except for LSS, mg/Kg)

Ler Lower Conliot Limit .

MOL Mathod Delection Limit. Same as Minimum Reporing Limil. Allows for instrumant and annual Auctualions,
PCNISCN A number assigned 1o reagents/standards to race lo the manufacturer's ¢erdificale of analysis
PQL Practical Quantitation Limit

aC True Valie of the Control Samiple or the amount added o the Spike

Rec Amoont of the true value or spike added recovered, in % {excep for LCSS, mgfKy)

RPD  Relalive Percent Difference, caloufation used for Duplicate QC Types

Upper Upper Racovery Limil, In % [excep! for LCSS, maika}

UcL Upper Contral Limi

Sample Value of the Sample ol interest

SURR Surrogate LRM i.aboratory Forified Malrix

INTE inlgrnal Standard LFMD Laboratory Forified Malsx Duplicate
DUFP Sample Dupiicate LRA Laboratory Reagerd Blank

LCSS Leboralory Control Sample - Soll MSIMSD Malrix Splke/Malrix Spike Duplicate
LoswW Laboratary Condrel Sample - Water . £85 Prep Blank « Sall

LFR {_aboratory Fostified Blank PawW Preg Blank - Water

Bianks Verifios that thete is na o minimal conlamination In the prep methad protedurg.
Control Samples Verifies the accuracy of ihe methad, including Lhe prep procedure.

Duplicates Verifies the precislon of the instriment antfor method.

Splkes/Fonlified Matrix Detprmines sample mairix interferences, if any.

Analyle delected in daily blank
Analysts excaeded method hold fime.
Anaiyle corcentralion delecled at a value between MDL and PQOL

Poor spike fecovery accepted bacalse the other spike in the sel falt within the given imils.

High Relative Percent Difference (RFD) acceptad becauss sample conseniralions are less than 10x the MBL.
Analyle was enslyzed for but not detected st the indicated MDL

High blank dala acceptad because sample concentration is 10 mes higher than blank conceniration

Poor racovery far Silver guality control {s accepted bacause Siiver ofien pracipitates wilh Chioride,

Cusalily contren] sample is out of cosntrat, )

Poar spike recavery is acceptad bacause sample concentration is four times grealer than spike concantration.
Analyle concentration differs from second detector by more than 40%.

Analyte concenlration ks asfimated due to resull exceeding calibration renge.

Analyl centration is estimaiad due to malrix imarferences

B
H
]
R
T
u
v
w
X
Z
P
E
M

i EPA 600/4-83-020. Methads for Chemical Analysis of Watar and Wasles, March 1883,

{2) EPA B00/M4-00/020. Melhods for the Determination of Organic Cormpounds n Drinkdng Watar (1}, July 1950,
(H EPA SC0/H.02/120. Methods for tha Delarmination of Organic Compourits In Cirnkirig Walse {11}, July 1390,
(5) EPA SW-B46. Tast Malhods for Evaluating Solid Waste, Third Edition with Update ilf, Decembar, 1936,

Standard Methads for the Examination of Waler and Waslewsler, 18th ediien, 1885

{1} Q0 resulls calcwlated from raw dala. Results may vary slightly If the rounded values are used in the calculations,
{2) Organlc analyses are reporied on an "as recelved” basls.
REPINDZ. 11.08.01
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ABZ L. aboratories, Inc.

2773 Downhill Drive  Steamboat Springs, CO 80487 (800) 334-5494

Klginfeider, inc, ACZ Project 10: 155388
Project iD: 66511 '
Volatile Organics hy GCIMS MB2Z80B GC/MS
WG203412
LCSW Sample ID: WG203412LC8W PCN/SCN: SCNO0D2165 Analyzad: 03/0B/OG 2{:10

14, -TRICHLORQETHANE

8 B.7H il 1084 7 130
1,4, 2.2 TETRACHLORDETHANE 8 a7 wgf,  10BS 7 130
1,1, 2 TRIGHLOROETHANE 8 862 ug. 1078 70 130
1. FCHLOROETHANE a 7.66 ugit. 85.6 70 130
1. 2-DICHLOROBENZENE B 8.08 ughl., j i X1} 70 130
1,2 BICHL.ORCETHANE B 787 [T 1N 4.6 70 132
1.2-DICHLOROPROPANE, 8 7.97 ugil 99,8 70 130
4 FDICHLORDBENZENE 1 7.63 ugh. 95.4 it 134
1 A-DICHLORDBENSENE 8 7.63 Uil 95.4 TG 130
BROMODICIHL OROMETHANE 8 853 ugll  106.6 Fie 140
BROMOFORM 3 1.058 ugfh 88.1 70 13
CARHON TETRACHLORIDE i} 8.1 uglt  108.3 T 130
CHLORCBEMZENE 8 B6E ug.  108.3 5t 124
CHLDOROFORM B 7.5 ugil 8%.4 il 130
Ci-1,3-DICHLOROPROPENE 8 7.68 ugh g5.8 70 130
CIBROMOCH OROMETHANE a B.5 ugll  108.3 70 136
METHYLENE CHLORIDE 3 7.22 ugit. 8.3 70 128
TETRAGHLORCETHENE 8 8.25 g, 1031 0 13
TRANS-1,2.DICHLOROETHENE 8 748 ugil. 83.5 70 130
TRANG-1 - DICHLOROPROPENE a8 716 ugit. a5 70 130
TRICHLOROETHENRE 4 .82 [Tai/ aq9.8 ar 135
BROMOFLUOROSENZENE (sum) % 58.% a7 113 N
DIHROMOFLUDROMETHANE {sur % 826 ag 108
TOLUENE-D3 {surr) % 110.1 a2 w07 Si
LCSWD Sample ID: WGZ63412LCSWD PCNISCN: Analyzed:

03/99/85 2(154

1,11-TRICHLOROETHANE B32  ugh 1044 v 11 53 30

[:}

1.1.2 2-TETRACHLOROETHANE a 7.8 ugfl, B7.5 w 130 3] an
1L ETRICHLORQETHANE [i} 832 upil. 4.8 70 130 5 cls)
1,1-DICHLOROETHANE i 192 gl oLg 70 130 4.5 30
1,2-DICHLQROBENZENE | 7.83 ugil. 818 7 130 A 3
1. 2-ICHLOROETHANE 8 7.75 g, 1.0 0 130 2.5 4]
1.2 DICHLGROPROPANE 8 826 ugfl. 163.3 70 13D 1.6 i
1.3-DICHLOROBENZENE i) 735 ugil. s9.g 70 130 a7 30
1L4-DHCH OROBENZENE & 135 ugfl 2.8 (¢ 130 37 30
BROMODICHLOROMETHANE ] 8.41 uagit 1.6 70 ki 2.8 3n
BROMOFORM a4 7.86 ugft 4.2 70 130 0.e 30
CARBON TETRACHLORIDE 8 a47 ugil 1821 7% 130 0.4
CHLOROBENZENE a B.53 gL 6.6 :H 21 1.5 3
CHLOROEORW 8 .03 gft. ars kit 130 1.7 o
Ci5-1.3-RICHLORUPROPENE i3 B2 ugft 101.5 EL 130 5.8 30
DISROMOCHLOROMETHANE 8 a.77 gl 10a.6 0 133 3.1 30
METHYLENE CHLORIE B 737 ugdl 821 ¥ 130 21 30

REPOR.01.06.05.0%
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AEZ Laboratories, Inc.

2773 Downhilf Drive  Stesmboat Springs, CO 80487 (800} 334-5493

Kieinfelder, Inc. ACZ Project I[: L55388

Project 10: BGS11
TETRACHLOROETHENE a B&1 ugih 107.6 0 13¢ 4.3 30
TRANS-1 2-DICHLORCETHENE B 7.3 ugl. i3 7 130 24 3
TRANS-1,3-DICHLOROPROPENE 1 6.8 ugit 85.0 m e 8.2 n
TRICHLOROETHENE 8 8.68 ugit, 1051 57 135 BB 3 1}
BROMOFLUOROBENZENE {sur) % &0.4 87 113 N1
CBROMOFLUCROMETHANE (sur) % 2.0 b9 108
TOLUENE-DE {Bur) % 1155 a2 107 1
Pew Sample ID: WG203412PBW . Analyzed: 03/08/06 19:18

10,42 TETRACHLORCETHANE ) gL " 1
1.4, FTRICHLORDETHANE u ugfe 2 2
112 2-TETRACHLOROETHANE L ugfi -i 1
14 TRICHLOROETHANE 5] ugit -% t
1, -DICHLOROETHANE Y vl -1 t
1 1-DICHLORGETHENE u ugiL -t 1
1.2 3-TRICHLOROPRDBANE U ugfl -1 1
1,2DIBROMD-3-CHLOROPROPANE 5] ugil «1 ]
1,2 DIBROMOETHANE u uglt. -1 1
1.2 DICHLGROBENZENE u ugifi. -1 1
1 2EHEHLORGETHANE U ugil -1 1
1,2-L0CHL OROPROPANE 3] ugfl. 4 1
1.3CHLOROBENZENE 3] vgfl. -1 H
14-GICHLOROBENZENE 1] ugf -1 i
2-BUTANONE u ugfl. -2 2
2-HEXANCNE L ugil. -2 2
ANETHYL-2-PENTANONE b uoiL 2 2
ACETONE u ul 2 2
ACHYLONITRILE u gL, 2 2
BENZENE u ugil. -3 i
BROMOCHLUROME THANE 1] ugil =% 1
BROMODICHLOROME THANE U LpE B H
BROMOFORM i g -1 1
BROMOMETHANE u ugfh -2 2
CARBON DISUILFIDE ] ugit -1 4
CARBON TETRACHL.ORIDE i ugfl -1 1
CHLOROBENZENE [ ugil -1 1
CHLORDETHANE U ugt -2 2
CHLORGFORM 13 ugd. -1 1
CHLORODMETHANE L¥] ugit -1 H
CiS1.2-DICHLOROETHENE u ugit -4 1
Ci-1 FDICHLOROPROPENE i ugil =¥ 1
CBROMOCHLOROMETHANE ] ugfl, -1 1
CIBROMOMETHANE u ugfk -1 3
DICHLOROIIFLUCROMETHANE u ugfl -1 ]
ETHYL BENZENE u il -1 1
IODOMETHANE 1] ugit. -1 1
MP-XYLENE u ugil. 4 1
METHYLENE CHLORIDE U L 4 1

REFOR.01.06.05.01
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2773 Downhil Drive  Steamboal Springs, GO 80487 {800} 334-5493

Kieinfelder, Inc.

ACZ Project ID: 155388

Project ID: 66511
G-XYLENE u ugh. - 3
STYRENE 1 ugik. -4 1
JETRACHL.OROETHENE u gl -1 1
TOLUENE u ugil ] 1
TRANS-1,2-DiCHLORCETHENE T} ugh. -1 1
TRANS-1,3-DICH_OROPROPENE u ugh -1 1
TRANS-1,4-DICHLORC-3-BUTENE u ugiL -1 1
TRICHLEOROETHENE u wgh. 4 1
TRICHLOROFLUSROMETHANE U ugh. - 3
VINYL ACETATE u ugi 2 2
VINYL CHLORIDE i ugit. -z 2
BROMOFLUDROBENZENE {sum) 2 65.5 B8 15 N
DIBROMOFLUOROMETHANE (sur) 5 101.5 88 18
TOLUENE-(38 {surr) % 105.4 B8 110
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2773 Downhii Drive  Steambost Springs, CO 80487 {800) 334-5493

Kieinfelder, Inc. : ACZ Project 1D:  L55388

L55388-01  wWG203442 1,12 2-Telrarhioroethane MBZBGE GGMS Wi The % RSD lor this compaund was above 15%. The
average % RSE for alt eompounds in the talitration mest

{he 15% criteria as specified in EPA mathog 80008,

1, 1-Dichioreegthana ME250B GOMS Wt The % RS0 for this compownd wag above 15%. The
gveraga % RED for ol compounds in the calibralion met

the 15% crilena ps specified In EPA meikod B000E.

1,23 Frichiropropane MBZB0B GLMS M1 See Case Narafive,

1.2-Dibmome-3-chioropropane MEZGOR GOMS Mt See Casa Namotive,
2-Hidmnong IMEZE0E BCMT N1 Sag Cate Namatve,
2-+axanone MAZEDB GRS Wi Soe Case Natrafive.
MEZEOR S0MS Wt The % RED for s comprund was above 15%. The ”

average ¥ RSD for sl compounds In the calloration met
Ihe 5% crileria &s specified in EFA methed BOGOS,

4-Mathyl-2-Panlanons - MBZE0B GCMS 1 See Case Namative.
Acglong MAZE0R GOMSE N1 Ses Case Mamalive,
MBZGDR GOMS Wt The % RSD for inie compound was above 15%. The

average % RSD for ail compourds in the calibation med
the 15% orileda 25 speeified in EPA mathad 80008,
Acrylonitiiis MB2G0E GOME Mi  See Case Nawalive
Carban Disuifide MA2008 GOAS W1 The % RS0 for ihis compound was abova $5%. The
gverage % RSD for alf compounds in the cafibralion ma!
the 15% criterin a5 speciflsd in EPA method BOQDS,
m,p-Xylane MB260B GCMS Wt The % RS for this compound wag abave 15%, The
avsrage % RS0 for all compounts in the calibrlion mat
the 15% criteriz as specifiod in EPA mathod BD0OS.
Mathyiane Chiorde WRZe0E QCMS W The % RSO for this compound was above 15%. The
average % ASD for alf compouads In iha cailbration met
lhe 15% criteria as specified In EPA melhod SG0B.
o-Xyleng MEZGORE GEMSG Wt The % RSD for this compaund was above 15%. Tha
average % RSD for alt compounds in the calibration me!
the 15% cnteria as spacifiad In EPA melhad BIOOS,

{frans-1,4-Dichioro-2-butere . MOZE0R GONMS Nt Ser Case Namative.

Trichiaroathane MEZ2E8 BEMS Rt LESACSD RPD excecdsd the mathed or fabarsiay control
limil. Racovary mel method acreptance critara,
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ABZ Laboratories, Inc.

2773 Downhiill Drive  Steamboal Springs, CO 80487 {800} 334-5493

Kleinfeider, Ine. ACZ Project 1): 155388

L553B8-02  WGZD3412  1,1.2.2-Telrachiorosihana MazenB GoMS Wt The % RSD for this compound was above 15%. The
average % RS0 lor all compounds in fhe caiibralion mat
the 15% crifers as specifiad in EPA mainpd Boans,

1. 1-Iehiorosthane 2608 GCME W1 The % RSO for this compound was sbove 15%., The
average F: RS0 for el compounds in the catibaton met
{hi 15% crileria a8 specHied in EPA melhod BDGDE,

1.2, 3-Trichioropropane MEZ60B GOMS Nt See Case Namzlive,
1.2-Dibgmn-3-chlorpropane MAZ60B GCMS Nt See Case Marralive,
Z-Bulanone MB2GUR GOMS Nt Gee Case Namativa,
2Hexsnone MB260B GCMS N1 See Cuse Narmalive.
MB260B GOMS Wi The % RED for this compound was above 15%. Tha

avarage % RS0 for all camnpounds It the calibration met
the 15% critads as spacified in EPA mathod BOODS.

4-Meihyl-2-Pentanona MEZEOR GOMS Wi Sen Case Namalive,
Aceione MEZEDB GOMS N1 Sue Case Narative,
MB2EOB GTMS Wt The % RSO for this compound was above 15%. The

average % RSD for all compoinds in the calibralion mel
the 15% nritens as specifiad in EPA mathod 80008,

Acrylonilkie MB2EIE GOAMS N1 Bes Case Mamalive.
Bramcluorobanzens MEZEOR GCMS N1 Sea Case Naruiive.
Cartmon Disulfide MB2608 GCMS Wi The % RSD for this compound was gbove 15%. The

average % RSO for all compounds in the calivralion met
{he 15% enieda as speciind in EPA method BOOE,

m,p-Xylane MEG0R GOMS W1 The % RSD for Ihis compound was above 15%, Tha
average % RS0 for it compounds In tha callbralion met
the 15% crileria as specified in EPA method BODAE,

WMethylena Chiorie MAZ60E GEMS Wt Ths % RED for this compaund was above $5%. The

avaraga % RED for all compounds in the cafibrallen met
the 15% crilenis a5 specifing in EPA mathog BO00B.

a-Xykme MB260B GOMS W1 The % RSD for this compount was abows 15%. The
average ¥ RED for alf compounds in (e caibration o)
the 16% crileria a5 specified in EFA methad BON0OE.

frang-1,4-Dichiore-Zbinene MA2608 GOUMS N1 Bee Caso Nawative,

Trichiomethene MB260B GOMS Rl LCSAGSED RPD exceaded the meathod or tatorslory contral
fimi. Recovery met melbod accepience critaria.

b
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B KLEINFELDER

An gmaployes owned company

January 17, 2007
Kleinfelder Project Number; 77810

Engineering Solutions & Design, Inc.
4848 Tramway Ridge, NE, Suite 222
Albuquerque, New Mexico 87111

Attention;  Mr. Jack Chappelle

Subject: Subsurface Investigation for
Mesa Valley Springs Property
Existing Landfill Consolidation Project
Colorado Springs, Colorado

- Mr. Chappelie:

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

We appreciate this opportunity to be of service to you, and look forward to future

endeavors, If you have any questions regarding this report or need additionat
information or services, please contact our office.

Respectfully submitied,

KLEINERLDER, INC.
. Hunyadi, E.LT. William J. Barreire, P.E.
ectechnical Engineer Senior Geotechnical Engineer
JEH/IMS/hg
Enclosures
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SUBSURFACE INVESTIGATION FOR MESA
VALLEY SPRINGS PROPERTY
EXISTING LANDFILL CONSOLIDATION PROJECT
COLORADO SPRINGS, COLORADO

u%ﬂ/

Hunyadi, E.1.7.
Sta eotechnzcéhEQ%;lneer

January 17, 2007

Copyright 2006 Kleinfelder, inc,
All Rights Reserved

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.

FIGURE 2



KLEINFELDER

EXPECT MORE"

TABLE OF CONTENTS
PAGE
1 INTRODUCTION. ot erinricncetninictiancas e sese s risavessrsssnasasssrases sosensanssessssssennes 1
T GENERAL ettt e e s 2o a e e 1
1.2 PROJECT DESCRIPTION (oot aen e 1
1.3 PURPOSGE AND SO PE ettt 1
2 FIELD INVESTIGATION AND LABORATORY TESTING .c.coevei et rer e 4
2.1 FIELD INVESTIGATION Lo 4
2.2  LABORATORY TESTING .oooiiiiieiec e aee s 4
3 SITE CONDITIONS. ... cceisecsisitsn e st e rs s r s e e s s e ssa e s s e sneassssnenns 6
Bl SURFACE L et )
3.2 GEOLOGY . e et b e e e s aaas e ranns 8
3.3 SUBSURFACE et ee s e e e 6
3.3.1 GROUNDWATER ..o et 7
4 RESULTS OF INVESTIGATION. ...t nvre s srecaeessns s sseas e eme et bt B8
4.1 LANDFILL CONSOLIDATION PROJECT (oo 8
4.1.1 SUPPORT CAPABILITY OF ON-SITE MATERIALS .o 8
412 RESULTS OF PERMEABILITY TESTING ..., 8
4.2 PRELIMINARY GEQLOGIC/GEOTECHNICAL CONSIDERATIONS ........ 8
4.2.1 STRUCTURE FOUNDATIONS (e, g
4,22 FLOOR SYSTEMS .t 10
4,2.3 ANTICIPATED PAVEMENT SUBGRADE MATERIAL .............. 10
4.2.4 DRAINAGE.......ccooiiii e e 11
4.2.5 EARTHWORK OPERATIONS .. oo, 11
4.2.86 CORROSION TESTING RESULTS ..o, 12
5 LIMITATIONS e citis ittt ecs sttt s mnesaea e e e s abas e s em re s e raneasnnnessane 14
APPENDICES
A Vicinity Map and Boring Location Plan
B Boring Logs
C Laboratory Test Results
77B10/CSP7RO03 - Page ij of # January 17, 2007

Copyright 2007 Kleinfetder, nc.

FIGURE 2



KLEINFELDER

EXPECT 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 results of our subsurface investigation, this report includes
our preliminary opinions refating 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 Additional Services and
Limitations. Our findings, and preliminary opinions should not be extrapolated to cther
areas or used for other projects without our prior'review. Furthermore, 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)
representalives, we understand that the existing landfill must be consolidated to aliow
more area for future development. The exact type and layout of future development is
not explicitly 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-foid:

1) To evaluate on-site materials for suitability for support and containment of the
landfill consolidation project. Specifically, 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 well as laboratory
permeability testing of remolded on-site materials.

77810/CSPTRE03 Page 10of 15 January 17, 2007
Copyright 2007 Kieinfelder, Inc.
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Our opinion as to the suitability of the on-site materials {o 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 landfill consolidation project.

2} To provide preliminary opinions related to development of the site including:
a. (eotechnical/Geologic Issues

i. Expansive clay soils.
ii. Slope stabilily issues (to be addressed under a separate geologic
hazard evaluation).
b. Preliminary opinions related (o design and consiruction of various features
of the development as foliows:

t. Design/consiruction of structure foundations.

i. Design/construction of roadway pavements.

ifi. Considerations related to earthwork operations.

iv. Providing results of limited corrosion {esting performed on the on-
site subgrade materiais.

Kleinfelder's scope of services inciuded:

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

» A visual reconnaissance {o observe surface and geoclogic conditions at the
project sites and to locate the exploratory borings;

s |dentification 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 proposed site,

« laboratory testing of selected samples obtained during the field exploration to
evaluaie relevant physical and engineering properties of the soil,

« Evaluation and engineering analysis of the field and laboratory data collected to
develop our prefiminary opinions related to site soils,

» Preparation of this report, which includes:

77B10/CSP7RO03 Page 2 of 15 Janvoary 17, 2007
Copyright 2007 Kieinfelder, Inc.
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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 iaboratory tests.
- Preliminary opinions pertaining to feasibility of the proposed

development, including impacts of geotechnical and geologic features
on the proposed project.

T7810/CSP7RO03 Page 3 of 15 January 17, 2007
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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 included drilling a total of four (4) borings. The second phase
involved down-hole pressure meter testing to obtain permeability values of in-place

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

Phase | borings were advanced {o depths ranging from approximately 20 to 35 feet
below the existing ground surface using a truck-mounted CME-55 dril rig equipped with
a 3-inch outside-diameter, continuous-flight, solid-stem auger. Phase H borings were
advanced to similar depths using a track-mounted CME-55 driil 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.
Boring elevations were estimated from the topographic map prbvided by ESD.

Appendix B to this report includes the individual boring logs describing the subsurface
canditions encountered within. our borings at the site. A legend to the boring logs
summarizing the notes and the Unified Soil Classification System (USCS) used fo
describe the soils is located at the beginning of Appendix B. The lines defining
boundaries between soll and rock types on the logs are based upon drill hehavior 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 Sociely for Testing and Materials (ASTM):

. Description and ldentification of Soils {Visual-Manual Procedure};

77810/CSP7R003 Page 4 of 15 ' January 17, 2007
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. Classification of Soils for Engineering Purposes;
» Particte-Size Analysis of Soils;

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

. In-place moisture content and unit weight determination;

. One-Dimensionat Swel! or Settlement Potential of Cohesive Soils;
. R-Value of Compacted Soils;

. Maximum Laboratory Density {Proctor);

-I Permeability of remolded 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.

77810ICEPTROD3 Page 5 of 15 January 17, 2007
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3 SITE CONDITIONS

3.1 SURFACE

The Mesa Vailey Springs Property has highly varied topography with hills and valieys
separated by as much as approximately 130 feet in elevation. The general surface
drainage paitern 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 sireambed.

3.2 GEOLOGY

Prior to drilling, the geology of the site was evaluated by reviewing geologic maps,
including the Geologic Map of the Colorado Springs Quadrangie, £l Paso County,
Colorado (Carroll & Crawford, 2000). The mapping indicates the soils underlying the
proposed site consist of colluvial materials deposited during the middle Pleistocene o
late Pleistocene. The colluvial materials are comprised of gravelly to silty sand. Pierre
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 fayer of

topsoit overlying weathered claystone overlying Pierre Shale Bedrock, as described in
more detail below:

Weathered Claysfone

The iop of the weathered claystone was encountered below the thin layer of topsoil,
between approximately 1 and 2 feet below existing ground surface. The weathered
claysione bedrock was generally sandy, light brown to brown, slightly moist, 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 encouniered below the weathered
claystone or topsoil at depths between approximately 1 and 20 feet below the ground

77810/CSPTRO03 Page 6 of 15  January 17, 2007
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surface and extended to the maximum boring depths. The Pierre Shale Formation in
this location consists of a sandy claystone. The bedrock encountered was very hard,
dry io slightly moist, fissile, and dark gray in color.

The boring logs, contained inl Appendix B, should be reviewed for more detailed
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 seascnal 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 {o the locations and times at which exploration was
performed. They can be extrapolated {o other locations and times only with caution.

17810/CSPTRO03 Page 7 of 15 January 17, 2007
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4  RESULTS OF INVESTIGATION

4.1 LANDFILL CONSOLIDATION PROJECT

4.1.1 SUPPORT CAPABILITY OF ON-SITE MATERIALS

The undisturbed weathered ciaystdne 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 landfil itself. Similarly,
property moisture conditioned and compacted fifl consisting of on-site materials that can

be broken down into a soilike mass will provide suitable support for the landfil
malerials.

41.2 RESULTS OF PERMEABHITY 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 foliows:

Dry Density [pcf] & | Percent Passing
Seil Type & Test Location & Depth | Moisture Content No. 200 and "
Conditions [feet] {%)] of Processed Plasticity Index Permeability fem/s]
Samples P
_ Head Pressure %D psi =
Sandy Claystone — ) . . 1.18 x 107
Downhote/in-Situ Bz@15-21 Head Pressure 25 psi=
3.83 x 107
Sandy Claystone - 8-1&B-5 ' o -200 = 84.7% A
Processed Combined @ 10 | 02 Pl @ 26.2% Pl = 32 4.3x10
P | Formation did not take
0 lerre Shf es"f B-2 @ 21 - 30" — —-- any water (o accuracy of
ownhole/tn-Situ test method
Pierre Shale - B-1, B-8, & B-9 o -200 = B1% K
Processed Combined @ 2¢' | 1019 pei @21.3% Pi=35 2.2 %10

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

77810/C5PTRO0A
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proposed. We believe the following geologic constraints may impact the propbsed
development:

+ The existence of relatively shallow expansive bedrock;

« Poor long-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 fills during overlot grading, construction of parking lots, and
other improvements located near the steeper slopes on the site will likely require
measures o 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 af the bedrock/soil interface.

While some of the above geologic constraints wilt ultimately depend on final site
development plans and proposed sife grading, expansive soil/bedrock or potentially
expansive bedrock will be present regardiess of development/grading plans. Mitigation
of expansive soil/bedrock and groundwater may be accomplished through standard
consiruction 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 claystone bedrock
at relatively shaflow depths at this site, mitigation to limit damaging differential
movement to the structures will be required. A common foundation system that is used
locally to mitigate such issues includes a drilled pier and grade beam foundation
system. The drilled piers would extend through the weathered claystone material, and

7TR10/CSPTROB3 Page S of 15 January 17, 2007
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would anchor in the underlying Pierre Shale bedrock. The piers may also need o be
designed to impose minimum deadload pressures in order fo resist potential uptift
farces of expansive bedrock zones. As an aiternative, rermoval 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 fo 10 feet of

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

422 FLOOR SYSTEMS

Similar to foundations on this site, expansive solls will likely be encountered at or near
slab elevations. With these {ypes of conditions, it is common practice to over-excavate
the problematic soils to depths on the order of 3 to 5 feet and replace this material with
an appropriate structural fill. If highly expansive soils are identified, over-excavation
and replacement of up to 10 feet is possible to properly mitigate potential movement.
As an alternative, and generally considered to be the more reliable alternative, o the
deeper over-excavation/replacement option, construction of a structural floor sysiem
{crawispace type sysiem) may be considered. This is particularly common when a
driled pier/grade beam foundalion system is utilized as overexcavation of the

problematic soils beneath slabs and replacement with non or low expansive scils 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 Hveam siabilometer test (R-Value) was performed on a
bulk soit sample comprising the average upper 10 feet of soil obtained in borings B-4, B-
5, and B-6. The resulting R-value was less than 5. Therefore, a resilient modulus {Mg) of
less than 3,025 psi 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
ta 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.

77B1CSPTREO3 Page 10 of 15 Jamrary 17, 2007
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Pavement design should be performed based on 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 all pavement areas is
extremely impontant 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 io
storm runoff, irrigation of landscaping adjacent to the pavement, snow meit, and

localized groundwater seepage. Landscaping adjacent to the pavements requiring
supplemental watering should be avoided.

4.2.5 EARTHWORK OPERATIONS

It is likely that heavy-duty earth-moving equipment may be desired during grading,
excavation, or trenching operations in areas where shallow, very hard bedrock is
encountered. While we do not expect significant problems related 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
encountered during earthwark operations, our office should be notified to evaluate the
situation and provide any necessary recommaendations.

Use of on-site solis and weathered claystone as overiot grading filis wili 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 fills will
range from ~1 {0 +4% of optimum depending on the application.

Due to 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 agricultural disc is common
to aid in the mixing process. Moisture conditioning will also resuit in slick conditions that
can be problematic for conventional earth maving equipment. Therefore, consideration
shouid be given to use of low ground pressure and tracked equipment where feasible.
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42.6 CORROSION TESTING RESULTS

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

npH value and Resistivity Tests Results

KLEINFELDER

EXFECT MORE"®

Sample Location and Depth Resistivity
{Feet) pH Value {uOhms})
B-4 @ 4 (Sandy Claystone) ' 410
B-8 @ 0-25' (Pierre Shale) 780

Water Seluble Sulfate Test Restlts

Water Soluble
Sample Location and Suifates
Depth (Feet) (percent)
B-4 @ 4’ {(Sandy Claysione} 0.129
B-8 @ 0-25' (Pierre Shale} .162

The concentrations of water-soluble suifates measured on subsurface soils submitted
for testing ranges from 0.129 to 0.162 percent. In accordance with AC] Building Code

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

Requirements For Concrete Exposed to Sulfate-Containing Solutions

Water soluble sulfate
(S04) in soll, percent by

Copyright 2007 Kleinfetder, inc.

Sulfate Exposure weight Cement Type
Negligible 0.0010 0.10 e
i1, IP(MS), IS(MS},
Moderate 0.10t0 0.20 P(MS),I{(PM){MS),
[(SM}MS)
Severe 0.20 t0 2.00 \
Very Severe Over 2.00 V plus pozzolan
77810/CSP7RO03 Page 12 of 15
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The concentration of water-soluble sulfates measured on subsurface soils submitted for
testing represents a moderate degree of sulfate attack on concrete exposed to the
native 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.

77810/CSPTRO03 Page 13 of 15 January 17, 2007
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5 LIMITATIONS

Recommendations contained in this report are based on our field observations and
subsurface explorations, limited laboratory 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 supplemenial recommendalions provided. If the scope of the
proposed construction, including the proposed loads or structural locations, changes
from that described in this report, our recommendations should also be reviewed.

We recommend that a final gectechnical 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 following conclusions and opinions and to
provide “design-level” geotechnical recommendations. A "design-level” report would
require additional borings and laboratary testing once the final site layout, final grading
plans (cut and fill depths), type of building construction, and estiméted building loads,
eic., are known.

We have prepared this repori 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 assumption that an adeguate program of tests and
observations will be conducted by Kieinfelder during the construction phase in order to
evaluate compliance with our recommendations. Otfher standards or documents
referenced in any given standard cited in this report, or cotherwise 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 repart 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.

L.and or facility use, on and off-site conditions, regulations, or other faclors may change
over time, and additional work may be required with the passage of time. Based on the

T7R10/CSPTROOZ Page 14 of 13 January 17, 2007
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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 requirements by
Client or anyone else will release Kleinfelder from any liability resulting from the use of
this report by any unauthorized party and Client agrees to defend, indemnify, and hold
harmless Kleinfelder 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 Kleinfelder be given the opportunity to provide final
design far this project, if required. in the event Kieinfelder is not, at a minimum, retained
to review the final project plans and specifications to evaluate if our recommendations
have been properly 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, instaliation of piles, and placement of
structural fill and trench backfili. The purpose of these services would be {o provide
Kleinfelder the opportunity to observe the actual soil conditions encountered during
consiruction, 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
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Location: Seeg Boring Location Plan Date Startad: ] 11/30/2006
Grundwater (i) Nona at Driling Date Completed: _11/30/2006
Dritting Company; Cuslom Auger Equipment: CME-55 Logged By: J. Hunyadi
Auger Mameter in); 3" Dritfing Method: _Solid Stem Auger
Hammer Type: Cathead
FIELD LABORATORY
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Location: See Boring Location Plan Qate Started: 14472007
Groundwater (RY: Nene at Drilfing Pate Completed: _1/4/2007
Drilitng Company: Spectrum Expioration  Equipment: CME-55 Logged By: J. Hunyadi
Auger Diameler {in): 3" Dellling Method: Mud Rotary
Hammer Type: AtHoratic
FigLD LABORATORY
DESCRIPTION
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Location; See Boring Location Plan Date Started: 114/2007
Groundwater {ft}: None t Drilling Date Completed: _1/4/2007
Diiling Company: Spectrum Exploration  Equipment: CME-55 Logged By: J. Hunyadi
Auger Diameter {in}: 3" Drilling Method: Mua Rotary
Harnmer Type: Automalic ’
FIELD LARORATORY
DESCRIPTION
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CEPRINGS_CED_ASTM 77810 _GINT.GPJ jhunyadi@keinfaider com 11182007

Location: See Boring Location Plan Date Started: 11/3012006
Groundwater (ft); Hons st Drifing Date Completed: _11/30/2006
Drifling Company; Custom Auger Equipment; CME-55 Logged By: J. Hunyadi
Auger Diameter (in): 3" Drilling Method:  Solid Stem Auger
Hammer Type: Cathead
FIELD LABORATORY
DESCRIPTION
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CEPRINGS_GED_A

HTM 77810 _GINT GPJ jhunyedi@kieinfekier com W18/200

: . . Date Started: 1732007
Location: See Boring Location Ptan .
Groundwater (ft): None al Brifling Date Completed: _1/3/2067
Driling Company: Spectrum Expioration  Equipment: CME-55 Logged By: J. Hunyadi
Auger Diameter (iny; 3" Drilling Method: Solid Stem Auger
Hammer Type: Automalic
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Location: See Boring Lecabion Pian Date Started: 11/30/2006
Groundwater (R): Nane &t Orifing Date Completed: ?1!30?2095
Ciilling Company: Custom Auger Equipment: CME-55 Logged By: J. Hunyadi
Auger Diameter (iny: & Brilling Method: Solid Stem Augsr
Hammar Type: Cathead
FIELD LABORATORY
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Location: Ses Boring Locallon Plan Date Started: 1113072005
Groundwater {8): None a1 Drifing Daie Completed:  11230/2006
Drilling Company; Custom Auger Equipment; CME-58 Logged By: J. Hunyadi
Auger Diameter (in; & Drilling Methag:  Solid Stem Auger
Hammer Type: Cathead
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CHSPRINGS_GEG_ASTM 77810, GINT GPJ jhunyadi@hieintaigar.com 11872007

Location: See Bering Location Plan Dals Started: 11/30/2008
Groundwater (ft): Nona st Driting Date Complated: _11/30/2006
Orifiing Company: Custom Auger Equipment: CME.55 Logged By: J. Hunyadi
Auger Diameter (in): 3" Brilling Method: _Solid Stem Auger
Hammer Type: Cathead
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COMPACTION TEST REPORT

Project No.: Date: 12/1/06
Project: Mesa Valtey Springs

{ ocation: Bulk - B-1 & B-5 Combined

Elev./Depth: Avg. 10 Sample No. 6193
Remarks:

MATERIAL DESCRIFTION

Description:  Sandy Claysione (Processed)

Classifications - USCS: CL AASHTO:

Nat. Moist. = Sp.G. =

Liquid Limit= 47 Plasticity Index = 32

% >Nod= 02% % < N0.200 = 64.7 %
TEST RESULTS

Maximum dry denéity = 101.3 pef

Optimum moisture = 233 %

: Test specification:
ASTM D 698-00a Method A Standard
100% SATURATION CURVES
. FOR SPEC. GRAV. EQUAL TO:
0 5 T 15 20 25 30 35 45

Water content, %

C-3
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Dry density, pof

COMPACTION TEST REPORT

Curve No.: 6193
Project No.: 77810 Date: 12/4/06
Project: Mesa Valley Springs
Location: B-1, B-§, B-9 Combined
Elev.fDepth: Avg 20° ' Sample No, 6193
Remarks:
MATERIAL DESCRIPTION

Description: Pierre Shate Bedrock {Processed)

Classifications - USCS: €L AASHTO:

Nat. Moist, = $p.G.=

Liquid Limit= 50 Ptasticity Index = 35

% >Nod= 0.0% % <No.200= 81.0%
TEST RESULTS

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

140 TN \\ Test specification:
LN : \ ASTM D 698-91 Procedure A Standard

180\
120 : 100% SATURATION CURVES
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110
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R-VALUE TEST REPORT
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11300 Efkton Orive, Seite A
Colorada Sqeings, C0O HODGT

Test/\merica e

AMNALYTICAL TESTING CORPORATION WWW, | IS . COR

13 December, 2008

John Hunyadi

Kleinfelder - C/8

4815 List Drive, Unit 145
Colorado Springs, CO 80919

RE: /a
Work Ordern AB12012

Enclosed are the results of analyses for samples received by the laboratory on 12/04/08 15:34. If you have
any qguestions concerning this raport, please feel free o contact ma.

Sinceraly,

Tom Fowler
QA Manager/Lab Director

CA ELAP Certificate # 2000
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Test/America

ANALYTICAL TESTIMG CORPORATION

1018 Ekton Dive, Spile A
Coloradp Sprinys, CO 38567
{719} 5915595

FAX (Ha) 593-991 )

WWW A LImEs RSN CRth
Kleinleidey - C/S Praject: R ABI30E2
4R35 List Drivc, Unit 115 Pruject Minber: 77810 Repuried;
Colorndo Springs CO, 30912 Praject Manager; Joha Hunyadi 1213/06 12:43

ANALYTHCAL REPORT FOR SAMPLES

Swaphe ID Latiwrutory ID Muiteis ate Hwmpled Dale Heeeived
B AG12042-1 Soif £ 2404406 00:00 F2H04006 13:M4
BE Cambins! AG12012-02 Soil 12/04/06 00:00 {21046 134

TesiAmerica - Colorado Springs

The rexsdts ity report upplie to she Saiuplex aafyzed in occordanee with the

chietin of custady ducirens. Lrdess apberoeise stitted, resilin oce cepirted oo el

sewight heavis. Thiv enafiticel report must fe repradicesd in fiy enirety.
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Test/America

AMNALYTICAL JEENMNG CORPORATION

1119 Efkton Brive, Suitz A
Colarzilo Springs, T 80007
{719 5939395

FAX {719 300.0911

WY ICS TR CHERINE R
Kleinfekdor - £/8 Projeci; /o AB12013
4813 List Drive, Unit 115 Project Nutnbes: T80 Reposivd:
Colorodo Springs CO, 80919 Project Mmmger: John Hunyudi 121306 12243

Wet Chem Preparation

TestAmerica - Colarade Sprinps

Reponitng

Analyle LEETT Limiv thnats Ditukion Bateh Prepared Anmalyzed Muthod Modes

D4 (AG12012-M) Soil  Sampded: $200-4006 60:00  Recedvedk: 12A44H6 15:34

pld i4 0.0 pH Uuits t ALGBIUS  y3m4006 1L EPA S045B
V3

Resistivity 418 00 uDiun ! ALBUIBE  yyp406 1240406 EPA UH45C
16:03

88 Cumbined {AG12082-02) Soif  Sampied; P2/04/06 608 Received: 12/04/06 15:34

mt T4 .0 pi Units I ALSIHIS  ya00 FL04/00 £rA 90450
Het 1]

Resistivity T4 0.0 uDhms " ALBBIIG 106 1310d/66 EPA 9845C
{iicna]

TestAmerica - Colorado Springs

The resdts e thiy report appli' to t samplex anolyzed bt oceerdmice witk the

chatn of ety documend, Unlexs athervine stoked, resifis are reported nhow wet

weight inesfe. Thiv avelyiicof repoed st de ceprodioed e it eolively.
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Test/America

ANALYIICAL JESTING CORPORATION

1118 Etkton Drive, Suite A
Colomla Speinygs, €0 80967
{719) 3930545

FAX{HY 3029041

www. lstamericelnc.con

ideinfelder - Cf8
4813 List Drive, Unit 115
Colorado Springs €O, 80319

AB2012
Reportzl:
JH1A06 12:43

Project: na
Projess Number: 77810
Project Meanges Joha Hunyadi

General Clremistry Parametoers
TestAmerica - Nashville, TN

Reportinyg
Anafyle Resul Limit Linits Diluion Boich Prepatl Anulyeet P uikiod Nolcs
B {ABIZE2.01) Soll  Sumpled; 12/04/06 00:00  Receivelk: (2404506 15:34
Sulfme {290 e mphg ] Gi31434 10006 i FWHREG 9056
BY Combliued (AGI12012-02) Sol  Sumpled: 1270486 00:00 Recelved: 1204706 15:34
Sullnte 1621 280 wpkip 20 0131424 129406 12/8306 SWRAG 9450

TestAmericn - Colorado Springs

The rexndts i thix repart opply to the sowphes anefyzed in ocoendanee with the
chain wf custody dacrmman, Utless otherwise xined, renddis are reporied v a wet
weipht huxis. Ty analytical eopurt it bie reprodiced In i sitivet,
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Test/America

AMALYTICAL TESTIMG CORFORATION

EE30 B Drive, Soie A
Colende Spings, CO 8907

£719) 593-950%
FAX {719 393-99H)

Colarndo Springs CO, 30919

Project hlaanger: John I-Iunyudi

wiww Al eitipc Com
Kieinfelder - {48 Froject; A/8 AS12812
4813 List Drive, Unit 113 Project Number; 77810 Heporied:

12/} 3/06 12:43

Wet Chem Preparation - Quality Control

TestAmerica - Colorado Springs

Reyorting Spike Source SHEC [

Anafyte el Limit Linita Level Mesuly SAEC Limiu iy L Nalws
Bateh ALGD4GS - Wet Chem prepurntion / EPA 90458
Buplicale (e\Lﬁ(l-iiIS-DUI‘!) Source: AGI20T -] Prepared & Annfyzed: 12/04/06
pH §.30 B0 pld Uniss 8.3 o 0
Bateh ALGOLUG - Wet Chem preparstion / EPA M45C
Dupliense (ALGMIG-DUPT} Souree: AGLHIF2-02 Prepared & Analyzed: {304/06
Rusistivily 114 4 wlMuns 50 2 n
TeslAmerics - Colorade Springs The resiides i this separt upply 10 the samples aealised e aceontanee with

chanits sif evestudy docienest, niless etftenyine sitiesd, reontin ere reported on i wet

swelphis hasix, Thiv analyticed report wsist e seproduced o dty entirely,
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Test/America

AMALYTICAL TESTIMG CORPORATION

1110 Ekcian Lirtve, Suite A
Catorada Springy, 0O SUSUT
{749} 5530505

PAN (719 583504

sy, s micliedine.com

Kicinfelder - C/8

Project: nfit ABIIE2
4813 List Drive, tnit 115 Project Nuisbur 77810 Reparted:
Colorado Springs £0, 80119 Projoct Manger: John Hunyndi 13213406 1243
Generad Chemistry Parameters - Quality Conirol
TestAmceriea - Nashvyille, TN
Reparting Spike Source taREC RI'D

Anolyle Result Lianit Units Level Resudt YAEDT Limits RPD Limit fiotes
Buich 6121424 - METHOD PRERP 7 S3WE46 2056
Blank (#121424-BLKE) Prepored: 12/09/06 Anslyzed: 12110/06
Sulfnie NE L2} inpfhy
Laburetory Conirol Sumple (6121424-B5§) repored: 12009706 Anntyzed: 13710406
Suclfiste £2] 0.4 ingky 150 161 B3-1i0
Duplicute {0121424-DUPE Source; NPLI3E- Prepared: 120906 Analyzed: [2/1D/06
Suifine 15 1G4 nyekg po R ] 33 H ks
Matrlx Spike (6131424-MS1} Sogrce: NPLOTIE-£1 Prepored: $3409/06 Analyzed: {27406
Suifue ;1] g mpky 158 bk 13 Bib- 130
Niutrix Spike Dup {6 120424-MSD) Sanrce: NPLETIR-H Prepared: 12/09/06 Anulyzed: 12/10/06
St fiic 248 [113] mpfky 150 ibd 56 K124 15 pii} .53

TestAmerica - Colorado Springs

i rexnfiy i1 0y repurt ipnly 1o the samplex unnlyzed in ncoardatee wii the

chaits of envtody document, Uidess athenvive guted, resdix are reported o o wel

wlphit hovis, Thix analvtical reportimiot be represtuced i is cintireny,
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1118 Efkton Lirive, Suie A

Test/A\merica B

AINALYTICAL TESTHIG CORFORATION

VA i eriCATRG conr
Ricinfeider - £/8 Project; nf AB12012
4815 List Drive, Unit 113 Projest Number: 77810 Repuricd:
Colorado Springs CO, 80914 Project Maonger, fobn Hunyodi 12¢13/06 1243
Nutes and Definiitans
R2 The RPD esceeded the ueceptonce Hmil.
M2 The M8 and/ar MSD were below the seceptones Hmils due to sample matrix interibrence, See Binnk Spike {LCS)
BET Analypne DETECTED
M2 Andyte NOF DETECTEDR of or above the tepooimg i or MBL, if MDL is speeified
MR Mot lepored
dry Smmphe results reponed oo s dey weigl basis
RPD Reltive Pereeat Difference
TestAmericn - Colornde Sorings Fhe reslrey i abis pepait upply do the samples anilizad in secordance with il

chutint of custocly docwment, Dalexsoaherwvise svied, visodls are repisried o o wot
welin baxis. Thix anelytieal report st b reprodireed i 45 enstredr.
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Appendix G

Assessment Report
Mesa Valley Landfill
Investigation
2018
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At 7 boring locations, temporary 1-inch PVC wells were installed in the 4-inch diameter boreholes
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 slotted 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 silica sand. A 2- to 3-foot
bentonite annular seat was placed at the top the filter pack. Grout was placed atop the bentonite
annular seat to the ground surface. The State of Colorado groundwater well permit and
construction logs are aftached.

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 D Boring Depth of Cover Depth to Well Type Groundwater Depth
Depth (feet) Bedrock {feet)?
(feet) (feet)

B-16 415 20 41 Methane 27
B-17 45.5 20 45 none 35 _
B-18 465 15 45 Methane 28 o
B8-19 48.5 20 45 none 20
B-20 26.5 15 36 Methane 18
B-21% 16.5 > 10 none NGWE
B-22 11 ** 3 none NGWE
B-23 245 5 14 Methane NGWE
B-24 11.5 > 5 none NGWE
B8-25 21.5 1C 17 none NGWE
B-26 11.5 - 5 Methane NGWE
B-27 21.5 * 5 none NGWE
B-28 115 ** 5 none NGWE
B-29 11.5 - 5 ~ Methane NGWE
B-30 21 * 5 none NGWE
B8-31 36.5 e 10 Methane NGWE

| B-32 31 5 30 fione NGWE
GW-1 - 465 35 45 Groundwater 31 (18.88)
GW-2 51.5 5 45 Groundwater 23(18.52)
GW-3 368.5 5 35 Groundwater 28 (19.87)

Notes:  ** No debris encountered to maximum depth of boring
1. At completion of drilling, (7/25/18)

NGWE = no groundwater encountered
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Groundwater and Methane Sampling and Testing

On July 25, 2018, Kleinfelder collected measurement of methane (CHy), hydrogen sulfide {H:5)
and oxygen (Q2) using a 4-gas monitor at the seven methane wells installed on the site. Methane
and depressed oxygen levels were detected in wells B20 and 823, therefore, air sampies were
coliected from the wells and submitted fo an accredited laboratory for methane analysis. Analytical
results show methane concentrations of 82.4% by volume in the sample collected from B20 and
0.399% by volume in the sample collected from B23.

Depth to groundwater was measured and groundwater samples collected approximately one
week following drilling. Three casing volumes were removed from each well and general water-
quality parameters {(e.g., temperature, pH, and electrical conductivity) were collected and
documented. A groundwater sample was collected from each well and sent to ACZ Laboratories,
inc. in Steamboat Springs, Colorado under standard chain of custedy procedures. The
groundwater samples were analyzed for the following constituents:

Antimony

Arsenic

Barium

Beryllium

Cadmium
Calcium-dissolved
Chromium

Cobalt

Copper

iron

fead
Magnesium-dissotved
Manganese-dissolved
Nickel
Potassium-dissolved
Selenium

Silver
Sodium-dissolved
Thallium

Vanadium

Zinc

® 9 # 9 & 8 & ¢ # & & B S ¥ & s 8 DH

The results of the groundwater laboratory testing are attached.

LIMITATIONS

Limited assessments such as this are non-comprehensive by nature and will not identify all
environmental problems or eliminate all risk, associated with envirenmental issues. The scope of
services on this project was presented in our proposal and subsequently approved by our client,
Please be aware our scope of services was limited to those items specifically identified in the
proposal. Environmental 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 detailed
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J. Brown ; Driil Crew:

Date Begin-End:  7/{1/2018 Drilling Company:

Logged By:
Hor.-Vert, Datum MNot Available

Vine { shoratories, ing. BORING L.OG B-16

N. Mcvay

Dritling Equipment:  CME-750

Hammer Type - Drop: 140 b, Auto - 30 in.

Plunge: -90 degrees Dritling Method: Solid Stem Auger
Weather: Clear, 82°F Exptoration Diameater: 4 in. 0.0,
FIELD EXPLORATHIN [ABQRATORY RESULTS METHANE MONITORING
—~ WELL CONSTRUCTION®
z ® @
= Nefthing: 376680.6740 . g SiFgly 5%
g |2 Easting 186058, 3470 al &% g ~ersigl g8
e B Suwveyed Ground Surface Eievation {R.): 6,986.73 &1 84 g ftE IR E(ISE
%’.,.5 & g Surface Condition: Thick grasses. weeds, and shrubs ™ £ 5 & =1 = 2! o = %‘ &
s £ 1§ 5 8¢ 27 03 58 S 1S 5] o [£F] g 1SCH40 Sokd
€ &8 : - — £ z8 Sei@EIES| 2181 3 &8s PG Riser
i o |3d Lithologic Description @] &5 FZinFi2S| aiafja ] 3RE
i FILL TR i
s 7 Silty SAND: fine sand, non-plastic, brown, moist, Y yo— i
| 7 {oose, o signifocant topaail, no debris Z::. 3
] il FlLL ]
1 Ciayey SAND: fine sand. medium plasticity, brown,
3 5 recist, stiff, no debris FTeET T 7
3 | A i
6160 o8 T _
- 11" SCH &0
5 | FHL Sioteed 0.00
Lean CLAY: medium plasticity, dark prown, sfight Py Seraen B
1 odor, moist, stff, no debris BC pr
i g 3
6155 . 5
] 15 BT 7
- 2 -1
5150 LB ’
- - - trace glass BC=45 14
G146 ] E
3 E - black
S g W B
. 1
*G@ i 4 f
] 307 « with debris (eharred wood) to 10-20% by volume, 863 18
C e adar B
35 BC=3 12 7
b 5
] 3 ]
- 4077 8C<5 1w 7
- 3
5125 B CLAYSTONE: grey, moderately weathered, weak 508" J —
3 i . GROUNDYWATER LEVEL INFORMATION;
The boring was terminated at approximately 41.5 ft Z Groundwaler was observed at approximatery 27 fi, below ground
7 below ground surface, *Monitoring Well installed to a surface during drifling.
i 451 dapth of 15" GENERAL NOTES:
- The expioration focation and elevation were surveyed by
| 6120 | Ridgeline Survey.
: PROJECT NG 20191069 BORING LOG B-16 BORING
/\ DRAWN BY: MAP
F F? CHECKED 8y L -
K L E , N E L D E Mesa Valley L andfil} investigation 2018 B 1 6
Bright People. Right Solutions. | nape Mesa Valley Landfill (Watevman project)
\\\_:_7 Colorado Springs, CO
REVISED ) PAGE:  1of1
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Date Bagin - End:  7/11/2018 Drifling Company: \ing Laboratories, Inc. BORING L.OG 817
Logged By: J. Brown Dritl Crew: N. Mevay
Hor.-Vert. Daturm:  Not Avaitable Drilling Equipment: CME-750 Hammer Type - Drop: 140 Ip. Auto - 30 in.
Plunge: -90 degrees Drilling Method: Solid Stem Auger
Weather: Fartly Cioudy Explioration Diameter: 4 in. 0.0,
FIELD EXPLORATION LABORATORY RESIHTS
& . g % B
= Northing: 378¥12.0340 o v I I B % b
E _18 Easting: 169104.6560 8 &5 ] &l g _ 128 8
s g = Surveyed Ground Surface Elevation (R.): 6,166.45 = Bt & g 1d HIIEiTe =
& 5 €18 Surface Condition: Thick grasses, weeds, and shrubs o g2 £% 3 =] = @ 3|3 %"20 g 2
BE £ | = = 3¢ T2l sg] § el 5 2%
¢ £ 18 e 3f |B2igtiEEl 2 B0 2B 85
AL o ld Lithologic Description B 85 [¥Zise|s0]lola 4 Silas 3
- i FiLL E
G168 ] Silly SAND: fine sand, low plasticity, reddish brown, 3
no acor, moist, lnose, no significant arganics E
L ] {topseil}, ne debris 1
3 -t - i
F 5 e - with clay, trace fine gravel BC=5 i ]
-ete0 | . ]
: 107 FILL 8C=4 i i
—5158 § SAND with Clay: coarse sand, trace fine gravel, h g f |
- i medium glasticity, brown, no odor, moist, medium - ]
2 dense, no debris i
: 17 -foose below 15 fast ‘ BC=3 & ]
56150 b
- . 4 ]
: 7 FILL ac=2 T )
145 ) Lean CLAY: mediuvm plasticity, black, no odor, ‘; |
3 ] moist, stiff, rrace debris (glass and charred wood} i
: 2] - with debris (wood, plastic) 15-25% by volume, no 6o=3 I 7
G140 | oder N ; i
- aaj - very stiff EG:?, 18" B
o (L
BC=15 3 B
13 -
1t f ;
BC=1233 18" §
32 / R
BLIRC=506" : I -
The boring was terminated at approximatety 45.5 B CROUNDWATER TION;
: below ground surface. The boring was backfilfed ¥ Groundwater was observed at approximately 35 ft. below ground
- ] with grout on July 11, 2018 surface during drifling.
K s ' i ¥ Groundwater was observed at approxmately 35 # below ground
i itk siirface at the end of diilling.
- - GEMERAL NOTES:
- 6118 E The exploration location and elevation were surveyed by
T i Ridgeline Survey.
. PROJECT NO.. 20191069 BORING LOG B-17 BORING
/-\ DRAWN BY; WA
F R CHECKED BY: S -
K L E / N E L D E Mesa Vafley Landfilt Investigation 2018 B 1 7
Bright People. Right Solutions. | 5. Mesa Valley Landfill (Waterman project)
\\\_// Colorado Springs, CO
REVISED: - of 1
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Date Begin - End: _7/12/2018 Drilling Company:  Vine Laboratories, Inc. BORING 1.0G B8
Logged By: B, Lykins Drill Crew: S. Wright
Hor.-Vart, Datum:  Not Availabie Driling Equipment: CME-750 Hamimer Type - Drop: 140 Jb. Auto - 30 in.
Plunge: 50 degrees Drilling Method: Solid Stem Auger
Weather: Clear, 75° ¢ Exploration Diameter: 4 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS METHANE MONITORING
.y WELL CONSTRUCTION"
% Northing: 276738.1400 g gl =18 e
2 .18 Easting: 188142.3570 gl & % I B - S A -3
o & = Surveyed Ground Surface Elevalion (.} 6.167.09 ES 5 S EIAIEEIZR
25 £ 8 Surface Conrition: Thick grasses, weeds, and shrubis © £l By s £l = gi @4 %‘ZC!
= = o e = i = =3
P8 £ | & B 8¢ z2i0oi58 5158 2igT 1" SCH 40 Soiid
cs g |8 : ; 5| 32 (Sz|oSishiz |88 5138 PG R
L QO Lithodagic Description by a5 #2134 ]2Gl 8 & fa] 3R isar
] FILL . ]
3 ] Sitty SAND: non-plastic, brown, muist, joose, o Gyt i
6165 significant organice {topsait) to 4", no debris |
- § FiLL T - Sitica Sand ~
5 - Lean CLAY: with medium-grained sand, medium [ E
5160 prasticity, reddish brown, moist, medium stiff, no 4 o E
- E dehris —+— 1" 5CH 40 b
| | | Sletted 0.010 b
PG Screen _
18- BCST
) 4 5 J
5155 S i
3 ‘5__ - with trace coarse gravel {<5% by voiume)} below 15 BC=23 __
] fest r
5150 b ¢ LS, |
- 20 BC=2 B
A ps ]
5145 o6 ] g
- 25— : N . — —
j - with debris (wire bits, glass shards, wood chips, 3‘3“36 ]
. aper, brick fragments) <20% by volume, odor
“ﬁ1§9 i pan 4§ } a By 5 f .
- 30 h Br=1 7
b 2
G135 o2 |
BC=3 B
s i
s [ 1
BC=B
10 E
\I 12 f B
BC=4
SHALE; dark grey, moderately weathersd, weak 3 b
568"
, ' - GROUNDWATER LEVEL INFORMATION.
i The poring was tarmlnafed a.t approxxma_teiy 465 ft ¥ Groundwatel was onserved at approximately 28 ft. below ground
- nelow ground surface, *Monitoring well instalied to a surface daring griling.
- 507 depth of 15 GENERAL NOTES:
b The explaration lacation and slevation were surveyed by
5115 - Ritdgeling Survey.
: PROJECTNO.: 20191088 BORING LOG B-18 BORING
/_\ DRAWN BY: AP
F R CHECKED BY: ) N -
K L E / N E L D E = esa Valley Landfill Investigation 2018 B 1 8
Bright People. Right Solutions. | natg. Mesa Valley Landfill (Waterman project)
\\\____._,// Colorade Springs, CO
REVISED: - PAGE: 1 oft
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Date Begin - End: _ 7/11/2018 Drilling Company: vine Laboratories, Inc. BORING LOG 8-19
Logged By: 8. Lykins Drilt Crew: S. Wiright
Hor.Vert, Daturn:  Not Avaltabie Dritiing Equipment: CME-850 Hammer Type - Drop: 140 1. Auto - 30
Plunge: 80 degrees Drilting Method: Solid Stemn Auger
Weather: Clear, 90° F Exploration Diameter: 4 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS
z g oy )
= Nortring: 376766.6990 ‘e g el %2 2
3 -8 Basting, 168165,1310 gl &S 8 1 ElEig] 188 ki
o Bz Surveyed Ground Surface Elevation {f.): 6,186.96 = 2 2 2l i d ¥ E T8 &
o 5 &1 K& Surface Condition: Thick grasses, weaeds, and shiubs o 22 Eo 3 2] = o 2|3 %—"g g 2
B £ G g =10 5 S 1 E G = =
2§l ISR BB AR A ST )
Am 510 Lithologic Description & 25 (#Z284186i6 ajad il i
3 Fitt i
155 Silty SAND: fine-grained sand, low plasticity, brown, |
i mcist, o0z, roots o 47, no debris )
—_ Bl=d i
- Lean CLAY. with coarse sand, medium plasticity, G Drit g gringiag at 5 foet
—G160 reddish brown, maist, medium st no debris Vo4 ]
i Bt=a B
L 5 g
6155 5 7
BC=1 n
. 5 i
6150 | 1 | -
v _
L fliL, 90=12 i
G145 Faf CLAY: high plasticity, black to dark grey, wel, \L 2 |
i very saff, debris {glass, woed) to 15% by wilurme - )
i 2 - with debris {waod chips to 2° in length, plastic) BC=53 ]
6140 4 i
i 30 BC2 7
A o .
6135 3 h
3 - with debris {glass shards) to 5% by velums, odor 50“33 B
s :
40~ ae=s 7
B 4
L] 1
: 45— / — -
| SHALE: dark grey, moderately weathered, weak BC=1;2?
Cbet20 - S
Lk The boring was terminated at approximately 48.4 ft. GROUNDWATER LEVEL BNEORMATION:
L pelow ground surface. The boring was bacidilied Z Groundwater was observed Bt approximately 20 £ below ground
; rfaca dusing drilling.
DL 50 with grout on July 11, 2018, SEUE;- NERAL NOTES D
Gr The explaration jocatian and elevation wers surveyed by
—6115 Ridgetine Survey.
. : BORING
DRAVN BY: MAZ
F R CHECKED BY: . -
K L E l N E L D E Mesa Vailey Landfill investigation 2018 B 1 9
Bright People. Right Sofutions. | naqe. Mesa Valley Landfili (VWaterman project)
v Colorado Springs. CO
REVISED: PAGE: of1
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Date Begin-End:  ¥/11/2018 Drifling Company: Vine Laboratories, nc. BORING LOG B-20
Logged By: B. Lykins DriH Crow: 3. Wiright
Hor.-Vert. Datum:  Not Available Dritling Equipment: CME-850 Hammer Type - Drop: 140 Ib. Aute - 30 in.
Plunge: -80 degrees brifting Method: Solid Stem Auger
Weather: Clear, 88° F Expforation Diameter: 4 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS METHANE MOMITORING
— — WELL CONSTRUCTION"
o Northing: 376744.5500 § Sig £ 52
2 - §’ Easting: 1982507800 8] of 8 - = Sigl -§ F4
o Bz Surveyed Ground Surface Elevation i} 6, 156.75 =1 B¢ g e X IE ] EiTe
o5 £ iR Surface Condition: Thick grasses, weeds, and shiuks > E2 E o — =] = mi @3 &6
% £ 1% al &2 zx waipd 51516 g 25 @1 scHs0
5 BIE S El 23 19z iRE 851 21815 3i8% PVC Fiser
o o b8 Lithologic Description @ &#5 cZIDFIEC] O o fa g ns
FILL
7 Silty SAND: fine-grained sand, low plasticity, brown, - Graut 7
—6155 . moist, loose, roots 1o 4", na debiis
2 5 FiLL — Sifica Sand
1 ] GLAY. with fins-grained sand, brown, moist, Bo=t MR ]
l_s150 medium stiff, no debris 5 E
] —- 1 5CH 40 i
] Slotted 0.010 ]
3 ] PVC Screen
10 S & B
1 5 k
6145 | 2 g
3 157 - with debris {wood chips to 3", brick fragrents), dark BC=3 ™ B
7 grey, ador 4 i
6140 § NI R §
| g |
- -wet 567 7 7
5135 ) 4 i
3 25+ BC=3 18" i
4 B
~5130 3 i
30— 5 ) ) -
3 - with debris {brick fragments) 30’5_:_
— 5 5
I ¥ BC=18 7]
- 26 b
SHALE: dark grey, moderately weathersd, weak BONE f
L i ) _ _ GROUNDWATER EEVE] INFORBAATION-
The boring was terminated at approximately 36 5 1. ¥ Groundwater was observed at approximatety 19 f, below groundg
I E befow ground surface, *Monitoring Well instalied to a surface during drifiing.
. 40— depth of 15, GENERA, NOTES: _
The exploration lacation and slevation ware surveyed by
- J Ricigeding Survey,
5115 4
: PROJECT N0, 20191069 BORING LOG B-20 BORING
/-\ DRAWN BY: MAP
CHECKED BY: ) L -
KLEINFELDER Miesa Valley Landfil Investgation 2018 B-20
Bright People. Right Solutions. | pare. Mesa Valley Landfill {Waterman project)
\_// Colorado Springs. CO
REVISED: - PAGE: 1of t
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Date Begin -End: _ 7/11/2018 Drilling Company: Vine Lahoratgries, Inc. BORING 1.OG B-21
“ | Logged By: K. White Drifl Crow: N, McVay
Hor.-Vert, Datum: Not Available Driliing Equipment: CME-750 Hammer Type - Drop: 140 Ib. Auto - 30 in.
¢ | Plunge: -50 degrees Drilling Methot: Solid Stem Auger
. | Westher: Clear, 81°F Exploration Diameter: 4 in. O.D.
K FIELD EXPLORATION LABORATORY RESULTS
B & £ g 2
= Nerthing: 376862.1810 y g sz x 4
2 18 Easling: 1884306500 g GCa % - g Tigl 88 E
o Bz Surveyed Ground Surface Elevation (). 6,158.94 St 2 SlEIRXITEE TR -
o & £ 8 Surface Condition: Thick grasses, weeds. and shrubs o e g 3 =l = i ol o %‘é g 2
gE £ |5 a 0§, 1zF1%s|eSi S5 iGiE] 8% =
ez nig Ef =% BRlGElEE 2| 9 81 3 124 BE
AL 401G Lithologic Deseription 3 & |12zi8pizgS8 A& 813 2Z Fx
1111 Siity SAND {SM). fine-grained sand, non-plastic, Easy drilling
3 brown, no ador, moist, no debris
6185 .
8C=5 12
5
_ 5 E
— 6160 -
CLAYSTONE: greyish hrown, moist, highly BC=3 15" 7]
weathered, weak, (Lean Clay, medium plasticity} ;g
6175 E
- —thark grey 8C=12 % | 7
23
fe 28 4
] The boring was terminated at approxdmately 18,5 1, GROUNDWATER LEVEL INFORMA IQ'[\T" .
helow ground surtace. The boring was backiilted Grfwr;dr_va*er was not observed during drifling or after
- i . COMpeton,
Y with grout on July 11, 2018, GENERAL NOTES:
The expioration ocation and etevation were surveyed by
E Ridgeiine Survey.
3 20—
T
. PROJECT NG 20191069 BORING LOG 8-21 BORING
/\ DRAWN 8Y: MAP
F R CHECKED BY: i L -
K L E , N E L D E Mesa Vailey Landfili Investigation 2018 B 21
Bright People. Right Sofutions. § 51 Mesa Valley Landfilt (Waterman project)
e Colorado Springs, CO
: REVISED: ) PAGE: toft
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% | Date Begin-End:  7/11/2018 Drilling Company: _Vine Laboratories, Inc. BORING LOG B-22
"1 Logged By: K. White Drill Crew: N, McVay
Hor.-Vert. Datum:  Not Available Dritting Equipmant: _CME-750 Hammer Type - Drop: 140 ib. Auto- 30 in.
Piunge: -90 degrees Bieilling Method: Sotid Stem Auger
Weatheor: Clear 83°F Exploration Diametar: 4 in. 0.0,
FIELD EXPLORATION LABORATORY RESULTS
¥ Northing: 376846.6740 = . ey 5 *
z Easting: 168572.9580 i 8 AR R ey 55 7z
& 1% Surveyed Ground Surface Etevation (.} 6,157.10 - g T8 L8 &
I i = Location Offset: ~30' east dua to stoep stope ST g Sl i §]E T -
8 &8 and overhead powerine @ E2 29 w1l = o] ol 5 IZ8 c ¥
qg“ﬁ g g_ Surface Conditior: Sparse grasses, weeds, and shrbs 'g ah zZ 8 E 581 5 £l £l g % = 2 g
: 518 IR EIE I SN AN A 2
g 816 Lithologic Description 3l & (2Zi8312851 8 & F g2 2
2 ‘£i7 Silty SAND (SM). fine-grained sand, {ow plasticity,
brown, moist, loose, no significant crganics {topsoil},
no debris, no ador E
CLAYSTONE, dark grey fo reddish brown, ’
moderately weathsred, weak, matst (Lean Clay,
medhim plasticity}
BO=12 1 B
i9
2 .
BC=32 1 o
S{¥E"
The boring was terminated at approximately 11 1L GROUNDWATER LEVEL INFORMATION,
6185 b below ground surface. The baring was backfiled Grour;d:valef was not observed duting drilling of after
i completion.
with grout on July 11, 2018, GEMERAL NOTES:
- 7] The exploration location and elevation were surveyed by
Ridgetine Survey.
15—
5180
N 7
. , PROJECTNO. 20131068 BORING LOG B-22 BORING
/-\ DRAWN BY: MAP
F R CHECKED BY: " -
K L E I N E L D E Mesa Valley Landfill Investigation 2018 B 22
Bright People. Right Sclutions. | pare: Mesa Vafley Landfill (Waterman project)
\\“;—/ Cotorado Springs, CO
REVISED: - PAGE: t1of f
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Date Begin-End: _7/11/2018 Drilling Company: _Vine Laboratories, Inc. BORING LOG B-23
| Logged By: B. Lykins Drill Crow: N. Movay
- | Hor.Vert. Datum:  Not Available Drifling Equipment: CME-850 Hammer Type - Drap: 148, Auto-30in.
5| Plunge: -90 degrees Dritling Method: Sofid Stem Auger
Weather: Ciear, 80° £ Exploration Diameter: 4 in. 0.0
FIELD EXPLORATION LABORATORY RESULTS METHANE MONITORING
& oy - WELL GONSTRUCTION®
= Northing: 377405.1590 § ¥z £ x
@ @ i - @ LE z 2| & % o
& = Easting. 186294.1460 5 — <1 2 G . )
sZ Bz Surveyed Ground Surtace Elevation {ft): 6,202.89 > 2% 5 Slglg g F |Sa) @ IscHdosdd
g _5 219 Surface Conditior: Thick grasses, shrubs, and weeds o 2 Eo 3 el = o o| 3 %‘ 2 PVC Riser
&% £ ]2 & 2% 2z lwm sag] E P E S o {2
s I8 IR S R AR AR
om o]0 Lithalogic Description At Es gZisGiell S 1883 RE
T OERL
1 Sitty SAND: fine-grained sand, low plasticily, brown,
meist, loose, significant arganics (topsail} fo 4, no b
debns
5200 i
i FILL =R
51 / Lean CLAY: Hrown, moisl, very soft, iron oxide BC=3 13 ) .1 Hea San
staining, debris (metal scraps to ¥4 up to 15% by 2 =5
" & / volume 3 : 7
-6195 1 / e 1" STH AQ |
/ Ghetted 0.G10
1 PV Screen
3 1051 . . "
- with calcarecus nodules BC=8 16
17
- 2[] o
CLAYSTONE: reddish brown, highty weathered, y
wary weak, ron oxide staining
BC=10 12"
17
20 b
BC=10 B
8
22 i
I 3 The boring was terrinated at approximately 21.5 4. GROUNDWATER LEVEL INFORMATION.
i below ground surface. *Monitaring Well instalted to a Groundwater was niol observed during driling or after
5180 . depth of 15 compietion,
' ) GEMERAL NOTES:
The exploration location and elevation were surveyed by
Ridgeline Survey,
PROJECT NO.. 20191069 BORING LOG B-23 BORING
/\ DRAWN BY: MAP
F R CHECKED BY: _ -
. K L E l N E L D E Mesa Valley Landfili investigation 2018 B 23
_ Bright People. Right Solutions. | pare Mesa Valley Landfill (Waterman projecty
\\__y Colorado Springs, CO
REVISED: ) PAGE: tef 1
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Date Begin - End: 71042018 Dritting Company: Vine Laboratories, Inc. BORING LOG B-24
Logged By: J. Brown Drifl Crew: 5. Wiright
Hor.-Vert. Datum:  Not Available Deilling Equipment: CME-750 Harmer Type - Drop: 140 Ib. Aute - 30 in.
Plunge: -S0degrees . Driliing Method: Solid Stem Auger
Weather: Sunny, Clear Expioration Diameter: 4 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS
= Northing: 3774500180 ‘05 iz g 58 L
82 _18 Easting: 1865371260 aj & g &8 ig| _ig& g
< Fiz Surveyed Grolind Surface Elevation () 6,240 18 =l 2% g ElE g8 E s =
§ 5 £ 8 Surface Condition” Thick grasses, weeds, and shinibs & ‘Eg g o =5 i x o o 5 %‘2 E J\c“f
e = kit = 5=ty =gl & £ = 2 2w
cc BB A A IR 55
AD o G Lithologic Description & 25 eZ|5F|2o{dtalal3nd 4
G240 1 Sitty SAND (SM} fine-grained sand, fow plasticity,
brown, moist. 100se, no significant organics, no
debris
CLAYSTONE: raddish brown, highly weathered,
—6235 weak BC=1%
20
- 506"
6230 BC=6
20
16
L 7 T he boring was terminated at approximately 113 fL el NOWATER LEVEL INFORMATION:
betow ground surface. The boring was backfiled m“f:dt\;\’atef was not observed during diiiiing or after
E . completion.
2 with grout on July 10, 2018 GENERAL NOTES:
The exploration focation and elevation were surveyed by
] A Ridgeline Survey.
5225 107
: PROJECT NO. 20131069 BORING LOG B-24 BORING
/-\ DRAWN BY: MAP
F R CHECKED 8Y: " -
, K L E , N E L D E Mesa Valley Landfill Investigation 2018 B 24
Bright People. Right Solutions. | nate. Mesa Valley Landfill (Waterman project)
\\j' Colorado Springs, CO
REVISED: - PAGE:

FIGURE 2




Date Begin - End:  7/11/2018 Brililng Company: Vine Laboratories, inG. BORING LOG B-25
Logged By: 3. Lykins Drili Crow: S.Wright o
Hor.-Vert. Datuny: _Nat Available Driling Equipment: _CME-850 Hammer Type - Orop: 140 1b. Auto - 3Gin.
Plunge: _ =80 degrees brilling Method: Solid Stem Auger
Weather: Clear, 80° F Exptoration Diameter: 4 in, 0.D.
FIELD EXPLORATION LABORATORY RESULTS
s g 3 2
= o Northing: 3774216040 u g g g Fila 5% %
3 Ei Easting; 1383088500 g1 Ga g = T P2t L |ER =
et kI et Surveyed Ground Surface Elevation (L) 6,203.77 S =1 2 T E T e |=¢ =
D 5 & |8 Surface Conditton: Thick grasses, weeds, and shrubs 2 2z Ea 3 2z oo %‘g g 2
5 & | £ = 3% EFxim c @i £ ElE]pid =
s Bl Eos 8dintidE 2 B1E) 28 g5
@Au a6 Lithologic Description B £ [PEin&ied S lajd| s EE -
EiLt
" Sitty SAND (SM): fine-grained sand, low plasticity,
brown, moist. significant organics {topsoll) with roots 7
3 te 4", ne debris
6200 i
FILL. 8C-6 E 7
_ Lean CLAY {CL}. medium plasticity, brown, moist, 9
T medium stff, iron oxide staining, no debris g E:
6195 )
103 - with medium sand, very soft, debris {brick, glass BC=2 10" "
77] fragments, wood chips to ¥ thick} to $0-15% by (1’
T volume, odor E
—E1%0 E
3 15 =
] o
CLAYSTONE: brownish red, highly weathared, very
weak, iren oxide staining, calcarecus nodutes
ac=10 18" -
4
22 b
The boring was terminated at approximately 21.5 ft. ROUMDWAT VEL INFORMATION:
3 below ground surface. The boring was backfilled Ground'.[vate.r was not ohserved during drilling or after
b with grout on July 11, 2018, EDmPEEtEOE-NOTES:
G The exploration location and slevation were surveyed by
! Ricigetine Survey.
PROJECT NO.: 20191068 BORING LOG B-25 BORING
/-\ DRAWN BY: MAP
g F R CHECKED BY: - -
wo K L E I N E L D E Mesa Valiey Landfill Investigation 2018 B 25
L Bright People. Right Solutions. | nare Mesa Valley Landfill (Waterman project)
. \\\___7 Cotorado Springs, CC
B REVISED. - PAGE: a1
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Date Begin - End: 7112018 Drilling Company: Vine Laboratories, Inc. BORING LOG B-26
Logged By: B, Lykins Drill Crew: M. Mcvay
Hor.-Vert. Datur:  MNot Avaitable Drilling Equipment: CME-850 Hammar Type - Drap: 140 b Auto- 30 in,
Plunge: -840 degrees Drifling Mathod: Solid Stem Auger
Weoather: Clear, 85° F Exploration Diameter: 4 in, O.D.
FIELD EXPLORATION LABORATORY RESULTS METHANE MONITORING
— - WELL CONSTRUCTION®
& : k)
o Nortiing: 3773489550 . g Siz1 & -
.18 Easting: 185326 7920 &5 ] PR B Lz -
o ‘ﬁ-' ® {2 Surveyed Ground Surface Elevation {ft): 8,202 81 |§ 95% E EA I I A E T2 .'[ 1" 8CH 40 Sofid
o E 21 & Surface Condition: Thick grasses, weeds, and shrubs - ts Fay 3 sl=letel S ,f;-gs [ PG Riser
= e | B = £ L= lw - c = £ o 18 L
5% £ % El 33 l8ligEifE 2818 3i8d
A A6 Lithologic Description S 85 [z ize|z0]{ S |a | S3iaf|l
Silty SAND: fine-grained sand, low plasticity, brown, EXn
| moist, {vose, roots o 4", no debris B
sl
3 5]
A i3 §
- G20 ) ;:. _
GUAYSTONE. dark grey ¢ reddish brown, BCa16 T S Sand ]
3 muderately weathered, very weak gg -
e 1 §CH 40
5 ‘| Sistedocte
PV Screen i
6195 4
- with calcareous nodules below 10 fast BC=15 18* He N
26 B =
3 32 v .
] The boring was terminated at approximately 11,5 ft. GROUNTWATER LEVEL !NFORMAT!ON;
betow ground surface. *Moritoring Well installed to a Groundwater was not observed during drilling or after
619 depth of 15 cornpletion,
: GEMERAL NOTES:
0 The exploration location and efevation were surveyed by
B Ricdgeting Survey.
3 15—
6185 i
201
G180
PROJECT NO.. 20191069 BORING LOG B8-26 BORING
/-\ DRAWN BY: MAP
F R CHECKED BY: ) . -
K L E , N E L D E Mesa Valley Landfilt investigation 2018 B 26
Bright People. Right Solutions. | pare. Mesa Valley Landfili (Waterman project)
\\\"‘"// Colarado Sgrings, CO
REVISED! } PAGE: 1of
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Date Begin - End: _ 7/10/2018

Drilling Company: Wine Laboratories, Inc. BORING LOG B-27

Logged By: J. Brown Drifl Crow: 8. Wright
Hor.-Vert, Datun: Naot Available Drilting Equipment: CME-830 Hammer Type - Drap: 140 Ib. Auto - 30 in.
Plunge: -90 degrees Drilting Method: Solid Stermn Auger
Woeather: Sunny, Clear Exploration Diameter: 4 in. O.D.
FELD EXPLORATION LABORATORY RESULTS
= Horthing: 377104.3550 :’é Tl % %2 ?'rh?
™ ' » ig a5 £ -
2 .18 Easting: 188518.6880 gl &% g I Ei1g1_ 188 =
= Surveyed Ground Surface Elevation (1) 6,217.88 S 2% g Slg13|§1E =2 ta
3 § g9 Surface Gaondition: Thick grasses. weeds, and shrubs - g8 g 3 =i = o @i %“ 8 g ¢
: = - 2t =1 - =4 1= = 2 28
£ 5|8 B st labieclEs 2B R 2B 85
AW B LA Lithologic Deseription & S5 (&8ziSpizS A& & o iaE e
Silty SAND: fine-grained sand, iow plasticity, brown,
i moist, very foose, ne debyis, no odor
218
1 CLAYSTONE: dark grey to reddish brown, highty
weathered, weak BC=15 MR
36
- 48
—5210
] BC=45 NR
50/2"
The boring was terminated at approximately 10.7 ft. ROUNDWATER LEVEL INFORMATION:
N below ground surface. The boring was backfitied Groundwater was nol observed during drilting or after
i ; - fetiah,
with grout on July 10, 2018, E;Oénz?ﬂeﬁ 2 OTES:
—E205 4 The explaration location and elevation were surveyed by
Ridgaline Survey,
15—
£ lgies |
. BORING
/-\ PROECTNG. 20191069 BORING LOG B-27
DIRAVWN BY: [
F R CHECKED 8Y: ) . -
K L E , N E L D E Mesa Valley Landfill Investigation 2018 B 27
Bright People. Right Sofutions. | naye. Mesa Valley Landfilf (Waterman project}
v Colorado Springs, CO
REVISED: PAGE: 1ef 1
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Date Begin -End: _ 7/{1/2018 Dritling Company: Vine Laboratoties, inc. BORING LOG B-28
i.ogged By: B. Lykins Drili Crew: S Weight .
Hor.-Vert. Daturm: _ Not Available o Drifiing Equipment: CME-750 Hammer Type - Drop: 140 fh, Auto - 30 in,
Plunge: -90 degrees Drifling Method: Solid Stern Auger
Weather: Clear, 85" F Exploration Diameter;: 4 in. 0.0
F{ELD EXPLORATION LABORATORY RESULTS
o Northing: 377276.9690 N g R x g 2
8 18 Eastiag: 189345.6040 e 5 g ~EiEigt 8% &
T T Surveyed Ground Surface Etevation (fL): 6,201.87 & B g Slg T E]ETL =
®S5 &8 Surace Conditian: Thick grasses, weeds and sorubs £5 = " =1 z wl x| 518 o
5% £ ‘g 3? ‘3‘2‘) w2 L.% = = & z | 2= §?ﬁ
s 58 AN E S IR AR A R 35
AL o | & Lithelagic Description St g5 (2z|8&s8i S a A agEE I
Silty SAND: fine-grained sand, low ptasticity, brown,
dry, no gebris, na odor
16200
i S CLAYSTONE: dark gréy to reddish brown, Highly =11 1"
weathered, weak 20
L 23
6195
i - with iron oxide staimng BC=11I 18
7
. 18
8190 4 The boring was terminated at approximately 115 ft GROUNDWATER LEVEL INFORMATION;
below ground surface. The boring was backfilled GTOU-';di“_\fafEf was not observed during drifling or after
— B COMReHDN.
with grout on Juby 11, 2018, GENERAL NOTES:
Tre explaration focation and elevation ware surveyed by
i h Ridgeline Survay,
- 15~
6185
- 20_
-gt80 A
= B BORING
A PROJECT NG 20191089 BORING LOG B-28
DRAWN BY: MaP
F F? CHECKED BY: _
K L E I N E L D E Masa Valley Landfill Investigation 2018 B 28
Bright People, Right Safutions. | na+c. Mesa Valley Landfill (Waterman project)
\\\"-_—‘/' Colorado Springs. CO
REVISED: -

FIGURE 2




Date Begln - End:  7/11/2018

Logged By:
Hor.-Vert, Datum: Nol Available

Dritling Company:

B. Lykins Brif Crew:

Drilling Equipmant:

Vine [ aboratories, he.

S. Wright

BORING LOG B-29

CME-850

Hammer Type - Drop: 140 [b. Auto - 30 in.

Plunge: -90 degrees Driliing Method: Solid Stern Auger
Woeather: Clear, 85° F Exploration Diameter: 4 in. 0.0,
FIELD EXPLORATHIN LABCRATORY RESULTS METHANE MONITORING
— - WELL CONSTRUCTION®
o # g
= Morthing: 377204.6970 2 Elxi T 5=
8 18 Fasting: 182372 6080 @ &5 ] P&zl 143 . .
= 32 Surveyed Ground Surface Elevation {R.1: 6,202.10 >l 24 5 2lE |21 EE =g 1" SCH 40 Sakid
§ 5 £1IR Surface Conditian: Thick grasses, wesds, and shrubs _g %g E o 5 el o= - %“g P Riser
= )8 3 =i = gF K £ = =
£ 518 Bl 38 |BEIQE|3E| 28|83 |8
AL ailao Lithalogic Description &l 25 £ZI3FIES S |aid S IEE
a Silty SAND: fine-grained sand, low piasticity, brown, &3
dry, loose, no debris, no ador ]
- T P T
X
—6200 ] e 1
B
5 t
CLAYSTONE: dark grey, highty weathared, very BU=4 12" Stca Sand 7
weak 8
G 1
— 1" SCH 40
Stofted C.010
-~ 5195 PWC Screen T
- with irpn cudde staining, cafcareous nodules aC=11 - N
1@ e
L 18 BV ; .
8180 The boring was terminated at appraxmately 11.5 ft, SR TER £1, INFORMATION:
below ground suface. *Moniloring Wil instalied o a Groundwaler was not observed during drifling or afler
- dept of 15 completion.
' GEMERAL NOTES:
The exploration lecation and devation were surveyed by
B FRidgatine Survey.
15—
5185 3
5 20
6180 7
: PROGECT NO.. 20151069 BORING LOG B-29 BORING
/\ DRAWN BY: MAP
CHECKED 8Y: _ -
K L E I N F E L D E R Masa Valley Landfifl Investigation 2018 8 29
Bright People. Right Solutions. | pae. Mesa Valley Landfill (Waterman project)
v Colorado Springs, CO
REMISED- -
PAGE: tof 1
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Date Begin - End:  7/09/2018 Drilling Company: Vine Laboratories, Inc. BORING LOG B-30

Logged By: B. Lykins Driil Crew: S. Wiright
Hor-Vert. Dature:  Not Avaijable Drilting Equipment: CME-850 Hammer Type - Drop: 140 Ib, Auto - 30in.
Plunge: 80 degrees o Drilling Method: Solid Stem Auger
Weather: Clear, 82° F Exploration Dlameter: 4 in, Q.0
FIELD EXPLORATION LABORATORY RESULTS
B £ T 3
= Narthing: 3776074695 . g iz 52 2
8 18 Easting: 187805.0570 AT 3 ~ izt 128 2
wo Bz Surveyed Ground Surface Elevation {fL): 6,220.91 > 9 3 gl 3|8 Eisg =
3 5 £ 8 Surface Condition: Thick grasses, weeds, and shrubs " g2 Eo 3 =1 = 2 %“_2 € ‘g
s o = k=1 8- 2= ol 5 = = = = = m
S5 38 e :f |BEigElsEiz | d18) 5 8L £5
A 4 id Litholegic Description @i 85 eZ|a@Fjgscid fa|ld It by
Siky SAND: fine-grained sand, low plasticity, brown,
H— i dry, lagse, roots to 3", no debris, no odor |
!
CLAYSTONE: dark grey to reddish brown, highly BC=E ”
weathered, extremely weak, iron oxide staining, Eé
calcarequs nodules i
- moderatejy weathered, very weak below 10 feet BG=12
18
25 i
i ;
SHALE: dark grey, moderately weathered, very Fard drfling at 16 feet |
nard, no debris
BC=26 ]
SIS
The boring was lerminaied at approxmalely 20.9 ft, GROUNDWATER LEVEL INFORMATION:
- - betow ground surface, The boring was backfiited Gr 0“’:@;"‘3*9? was not observed duting drifling or after
i completior.
. with grout on July 09, 2018, GENERAL NOTES:
3 b The sxploraticn location and elevation were surveyed by
Ridgetire Survey.

BORING

/_\ FROJECT NO. 20194069 BORING LOG B-30
DIRAWN BY: MAP

KLEINFELDER |cwoenr Mesa Valley Landfili investigation 2018 B-30

\\\___j Bright People. Right Solutions, | pare. Mesa Valley Landfilt (Waterman projech

Colorado Springs, CO

REVISED: - of 1
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Date Begin - End:  7/08/2018 Dritting Company: Ving Laborgtories, inc. BORING LOG B-31
Logged By: B. Lyking Drilt Crew: 5. Wright
Hor.-Vert. Datum:  WGS 1984 - Not Available  Driliing Equipment:  CME-850 Hammer Type - Drop: 140 Ib. Auto - 30 in.
Plunge: -90 degrees Driltling Method: Soiid Stern Auger
Weather: Clear, 84° F Exploration Biameter: 4 in, O.D.
FIELD EXPLORATION LABGRATORY RESULTS METHANE MONITORING
— T WELL CONSTRUCTION®
e & )
=y Northing: 377444.0160 . & R %
£ 18 Easting: 167795,5900 g 5E g ~1=1%18|_ 128
= w = Surveyed Ground Sudace Elevafion (L) 5,214.52 & %% K F g i & i b %
E 5 é B Surface Condition: Thick grasses, weeds, and shrubs © =5 gy — =1 = ™ o 5125
% £ | & 4 g8 a7 lwBisgdi 51§15 2 |EF M—1scHesic
o g I Bl ER |FxIBEIESi » % & 5 88 PVC Riser
[T S NG {.thologic Description %] il rE|DHIZO} & [P I W
5218 Siky SAND (SMY: fine-grained sand, fow plasticity, 8" _F'*__Tf-
3 brown, dry, loose, roots to 3", no debris x " Grout 7
’ 1 -
= N N 3 S d —
210 7771 "Lean CLAY [CLY. medium prastcity, hght grey. €C+5 w - {{@— Sifica San
3 T meist, stiff, no defbns b §
3 i / 1" SCH 40 E
¥ Shotied 0.610 |
| ) PV Screen
CLAYSTONE: medium to high plasticity, grey, BC:121{3] 8" 7
meist, very stiff 0 1
- dark gre BC=20 18" —
arey % i
A 4
- with iron oxide staining C=11% 18" "
18 ¢ 4
8C=12 18 Grout ]
24 -
E S, i
- with calcareous nodutes 80=13 % 18 i
36 |
SHALE: dark nluish grey, hard, modaratety BL=40 . 1 . B
i ] \weathgred A S0/ ;
- GROUNDWATER (EVEL INFORMATION.
e The boring was terminated at approximately 35.9 f. g&”&"g‘{i‘ﬁe’ was not observed duning drilling or after
T below ground surface. “Monitoring Wel installed to a EE. NERAL INDTES:
-7 40— depth of 13", The expioration location and elevation ware surveyed by
. aTs Hidgaling Suniey.
! b An Pad integrated GPS unit was used to tocate the explaration
B with an accuracy of § meters.
PROJECT NO.: 20191084 BORING LOG B-31 BORING
/\ DRAWN BY: MAP
CHECKED BY: ) L -
. K L E , N F E L D E R Mesa Valiey Landfill investigation 2018 B-31
Bright People. Right Solutions. | pare. Mesa Valley Landfill (Waterman project)
\\\_:7 Colorado Springs, CO
REVISED: -
I5E PAGE: Jof
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Date Begin - End: _ 7/10/2018 Drilling Cormpany: Vine 1 aberatories, inc, BORING LOG B-32
i.cgged By: J. Brown Drilt Crew: N, Mevay
Hor.-Vert. Datum: _Not Availabie Drifiing Equipment: CME-850 Hammer Type - Drop: 140 ib. Auto - 30 in.
Plunge: -30 degrees Driktlng Method:
Weather: Sunity, Clear Exptoration Dlameter: 4 in. O.D.
FIELD EXPLORATION LABORATORY RESLULTS
z = T B
= Northing: 377295.2400 - ¢ e X b
8 18 Easting 1877570820 gl s g ~ g gl 128 8
o §3 Surveyed Ground Surface Elevation (0,): 6.212.22 e < & FLE R EITE 5
25 =} 8 Suffane Conditior: Thick grasses, weeds, and shnubs - £3 = . == =t ol S I&5 2w
ve £ | & = 3@ VxiwQi.Gl € | £ | £ a2 2%
s £ {5 2 Se 2 g2 3 bR R i - =3
cg B8 £l 25 |§¢|BE{g8 = & 8|32 8% 5k
Rl o 18 Lithologic Description wi &5 gZi3m{zol 5 ala i 3EE b4
: FiLi,
N 7 Siltly SAND: fine-grained sand, low plasticity, brown,
3 na odor, dry, loose, rodts to 3, no debris E
6210
3 5— . _
- with trace glass BCﬁé
3 i 0 |
6205 7
107} - with lean clay i‘:i(:=31 ) T
] 2 i
5200 7 7
3 161 o -
g 18
3 2]
5105 b i
- 20 Tec=18
3 ] 25 .
32 p
—51on ] 7
] ] i
3 % - with race glass 3C=1119 7
3 ] 21 ]
~5185 ] 7
3 0 E-=—=| CLAYSTONE dark grey to reddish brown, ac=3z -
3 ] '\ moderately weathered, very weak LI
i A GROUNDWATER LEVEL INFORMATION
] The baring was terminated at approximately 30.8 ft. g?nu?g:ivoal:er was ot apsenied duing drling or afer
3 bedow ground suiface. The boring was backfilled GENpER Al -NQTES:
3 7 with grout on July 10, 2018, The exploration incation and elevation were survieyed by
15 Ridgeline Survey,
5175 7
. PROJECT NG 20151068 BORING LOG B-32 BORING
/_\ DRAWN BY: MAP
F R CHECKED BY: L -
) K L E l N E L D E Mesa Valtey Landfil Investigation 2018 B 32
Bright People. Right Solutions. |, rc Mesa Valley Landfilt (Waterman project;
\______/_/' Colorado Springs, CO
REMVISED: - PAGE  1ofd
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i | Date Begin-End: 7/12/2018 Drilling Company: Vine Laboratories, inc. BORING LOG GW-1
" | Logged By: B. Lykins Dril Crew: S. Wright
Hor.-Vert. Datum:  Not Available Drilling Equipment: CME-750 Haramer Type - Drop: {40 b, Auto- 30 in.
Plunge: -90 degrees Drifling Method: Soiid Stern Auger
Weather: Overcast, 70°F Exploration Diameter: 4 in. 0.0
FIELD EXPLORATION LABORATGORY RESULTS GROUNDWATER
— MONITORING WELL
= 5 3 T CONSTRUCTION®
3 Nerthing: 377815.3310 o e g AR RC e 5w Cormpletion Method:
$ .18 Easting: 188090.5130 gl & 8 ~t=i218 _ |88 Flush motnt cag in
e 1T Surveyed Ground Surface Elevation (i), 6.297.44 o g & gt TR Ei=R conerete
&5 =18 Surfae Candition; Bare Earth. 1o grass or shrebs £z [l _ =l = ml |5 (&8
F% £ % LI = 82 lwBigdi &S | £ | &} pi07
s 518 El SE (JEIREISEl ~ | 812|382
Gl o o Lithologie Description & 25 AT R-ASE NP I B N B 1
1 : £ ;
- . Silty SAND: Fne-grained sand, low plasticity. brown, i
—5215 ) dry, oose, no debris _
i 5 Fiil 5
1 E Lean CLAY: with fine to medium sand, tow A
, E plasticity, reddish brown, moist, medium dense, no E
— 5210 .
3 1 debris E
i 10 -
5205 ] = |4 }
- | i~ W— Senionite Chips
L 5 e — [ 7
L b 4 — | 7
— =1 ’” " -
6200 i
3 T M= 2" SCH 40 Solid
L 7 1 1T BWC Riser
20— = | -
L5195 ] S :
1 25 - grey BT 7
L 7 2 E
4 7 f E
8190 ] |
] 30
¥ o _
6185 ] ]
CoF 35—n X - with debris (wood chips. glass fragments} to 10% by BL=7 .’._~ Stlica Sand —_
" F ] vofume g fl = |
6180 ] 5 i
3 40— ’ ~
- b +—2'SCH40
b sirs ] Siotled 0.010 i
P 7 PWC Screen 7
o " == CLAYSTONE: light reddish brown, moderately Be=1
or weathered, very weak, iran oxide staining, calcarecus 2
] 4
6170 \nodu’les GRE TERLEVE FORMATION:
3 4 ¥ Groundwater was observed st approximately 31 #, below ground
3 50 The boring was terminated et approximately 48.5 1, surface during driling.
] ] below ground surface. ‘Monitoring Well instalied to a GENERAL NOTES: )
L depth of 46.5' T_he exploration location and elevation were surveyed by
G165 b - Riggeling Survey.
. PROJECT NC.. 20191068 BORING LOG GW-1 BORING
/\ DRAWN BY: AR
F CHECKED BY: . o -
K L E / N E L D E F? Mesa Valley Landfill (nvestigation 2018 GW 1
_ Bright People. Right Solutions. | paqe. Mesa Valiey Land8ili (Waterman project)
\\_:_7 Colorade Springs, CO
' REVISED: ) PAGE: 1 of 1
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Date Begln - End: _ ¥/12/2018 Drilling Company: Vine Laboratories, Inc. BORING [LOG GW-2
Logged By: B. Lykins Drili Crew: S. Wright
Hor.-Vert. Datum: _ Not Available Drilling Equipment: CME-750 o Hammer Type - Drop: 140 . Auto - 30 in.
Plunge: -80 degrees __ Drilling Methed: Solid Stem Auger
Weather: Owvergast, 66° F Exploration Diameter: 4 in. O D,
FIELD EXPLORATION LABQRATCORY RESULTS GROUNDWATER
" — RMONITORING YWELL
= = T CONSTRUCTION®
= Northing; 3769993850 " € Tigis %21 Complefon Method:
d 18 Easting. 1881295640 gl o 8 ~ =118 _ 8% Flush maunt cap in
T Bz Surveyed Ground Surface Elevation {fi.): 5,185.68 ES - & - P O B B ™ conceete
B &% Surface Conditiar: Thick grasses, weeds, and shrubs =5 E‘ — =] = ml m S I2E
Lc G i 28 L7} i E & & OZ
gy £ 1% SRR Ak T IR R RN T
& g : : T 3 xipEls & K
AL a6 Litholagic Desgription S & |dziBHzSI SR8 EZ
6185 g FiLL i
i Sitty SAND: fine sand, low plasticity, brown, moist, Concrate il
A foose, roots to 4" no debris it I i
s | Bk o :
5180 ] SAND with Clay: fine to medium sand, reddish k BC=2 -1 - j
- i brown, maist, very saft, debris (wire, plastic, plass) to i ; AR R
3 i 20% by volume Ed - i
8175 | 3‘3=11 F4 f i
! ] oz a8 -
3 15 . . : AR —
170 - with debris (concrete chunks to 1.5" diameter) BC=<; il i
! ] N 1 1
3 . f Benlonite Chips -
] 20 g -
G166 : 30‘22 9= 7 SCH40 Sofid |
: . i 1 & f -] _: PWC Risor 4
i 25 oy 4
G160 FiLL BC=3 = ]
- Lean CLAY: dark grey to black, moist, medium stilf, g 1
- B debris imetal scraps, wood chips, conorete chunks to i R
- E 1.5" diameter, glass shards) to 20% by volume - 4
- -
G155 BC"*S — 1 ]
I ; [ =i= :
- 351 h= .
6150 4 1 T i
i 40— .
—51aE 3‘3“73 i
i 2o ] 1
1 j Sifica Sanc
CLAYSTONE: dark grey, highly weathered, weak, Bcwg 1 senas 7]
iron oxide stainin T
9 s Stotted D.010
PVC Screen 7
- moderately weathered E‘-C‘""‘i . i
: Lz f
: The boring was terminated af approdmately 51.5 £ INFORMATION
4 betow ground surface, *Maonitoring Wefl ingtalled to a Z Groundwater was observed at appraxdmately 23 ft, helow ground
85 degth of 51.5' surface during drifling.
— £ 13 - GENERAL NOTES:
3 ] The exploration location and efevation were suveyed by
3 ] Ridgatine Survey.
. 26191068 BORING
/\ PROVECT NG BORING LOG GW-2
ORAWSN BY: htF
F CHECKED BY: o -
K L E I N E L D E F? Mesa Valley Landfil Investigation 2018 GW 2
Bright People. Right Solutions. | sare. Mesa Valiey Landfll (Waterman project
\\\____j Colorado Springs, CO
REW 3 -
EVISED PAGE.  1of1
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Date Begin«End:  7/12/12018 Drifting Company: Wine Laboratories, Inc. BORING LOG GW-3
Logged By: B. Lykins Drill Crew: 5. Wright
Hor.-Vert, Datum: _ Not Available Drilting Equipment: CME-750 Hammer Type - Drop: 1400b, Amto- 30dn.
Flunge: -90 degrees o Dritting Method: Hollow Stem Auger
Weather: Clear, 80° F Exploration Diameter: 4 in. O 0
FIELD EXPLORATION LABORATORY RESULTS GROUNDWATER
—_ MONITORING WELE
7 ey o CONSTRUCTION®
o Nerthing: 376887 5920 e < § PR Mg 50 Cornpfeton Method:
g 12 Easting: 188369,2310 g o 2 =~ Z1S1{87 _ g8 Flush maunt eap i
oz & - Surveyed Ground Surface Elevation (ft.): 6,191.33 I E Sl X4 E =& Goricrele
5 218 Swface Condition: Thick grasses, woeds, and shrubs @ 5 %‘ = — =1 = [+ o] 3 i&8
§5 = |2 & 32 |%2193]:8| 58| 8357
55 B8 Sl 33 |BxiBE|EE| =8 & 88
vk o |38 Lithologic Description »wi a5 FEISF|I2S] S jaia | I3EZ 3
- FILL lﬁ
atan E Silty SAND: fine sand, low plasticity, brown, dry, o Conrete
P E lonse, Toots to approximately 4, no debris, no odor
3 )
- FILL BC=3 ] ]
G185 7 Lean CLAY: medium plasticity, reddish brown, g 1]
B - micist, soft, dabris {wood chips, glass fragments) to - -1 W Bentonite Chips
Bl 18% py volume
10— - odor BC=3
o0 ] I
B b 3 BCH 40 Sokid
i N PWC Riser
F 71 / - with debtis {frace metal scraps) BC=¢;
SICE @
! o I
! V7
20—/ . N . a1
i Fat CLAY: high plasticity, dark brown, moist, soft, )
6170 / iran oxide staining 3
/ * %
i . / - Sifica Sand
25 , . . - -
3 / - with debris {wood chips) to 5% by volume BC=22
6185 |
é kﬂ _____ 5.
B=== "CLAYSTONE: reddish brown, highly weathered. ;
very weak, lron oxide stainin Bo=
v 9 80_23 — 2" SCH 40
6 . Statted 0.010
PG Screen
SHALE: dark biuish grey, moderately weathered, GL=28 6
5185 \weak i}’
N 1 N A LEVEL INFORMATION:
1 The boting was terminated at approximately 36 fi. ¥ Groundwater was observed at approximalely 29 ft. elow ground
4 hetow ground surface. ‘Momtoring Well instatied to 5 sutface during drﬂlmg.
B daoth of 36 & GEMERAL NOTES:
a0 2t R The exploration focation and slevation were surveyed by
i | Ridgeiing Survay.
—&150
. PROJECT N2 20181088 BORING
/‘\ BORING LOG GW-3
DRAVYM EY: Kap
F R CHECKED BY: l -
K L E l N E L D E Mesa Valley Landfift Investigation 2018 GW 3
Bright People. Right Solutions. | gaqe. Mesa Valiey Landfili (Waterman project}
\\\__y Colorado Springs. CO
REVISED - PAGE:
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ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT

Chient: Kleinfelder Service Reguest: PIBU3928
Praject [ Mesa Valley Landfili / 20191069 -
é
Date Recetved: 302018 p
Time Received: 0915 é‘
7
.é
z
Date Time Container  piy PrI =
Client Sample (D tab Code  Matrix  Collected  Collected 13] {psizy  {psig} &
50 F’ESUS?Z_&_—UG] AlF _ ?a"25r"2(_)]8 _ 3 5 '01_5_33" B _ kAl X

40f8

FIRO3YIE Protal Susmmary LEOR131033 ROk - DETALL SUMMARY
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ALS Environmental
Sample Acceptance Check Form

Client: Klginfelder Work order: P1803928
Project: Mesa Vatley Landfill / 20191069
Sample(s) received on: 7/30/2018 Date opened: 7/304#2018 by: AARON GONZALEZ
Nete; This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of
compliance or nonconformity. Thermat preservation and pH will only be evaluated either at the request of the client and/or as reguired by the method/SOP.

Yes No  NA

I Were sample containers properly marked with client sample 1D? g 0

2 Did sample containers arrive in good condition? W 4

3 Were chain-of-custody papers used and filled out? 1 O

4 Did sample container Iabels and/or tags agree with custody papers? o

5 Was sample volume received adeguate for analysis? O 0

6  Are samples within specilied holding times? O &

7 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O (W

8 Were custody seals on outside of cooler/Box/Container? | i
Location of seal(s}? Sealing Lid? L1 O

Were signature and date included? I

Were seals intact? O £l

9 Do conlainers have appropriate preservation, according to method/SOP oy Client specified information? 0 G

1s there a client indication that the submitted samples are pH preserved? 0o O

Were YOA vials checked for presence/absence of air bubbles? O o

Does the client/method/SOP require that the anaiyst check the sample pH and if necessary alter it7 o ]

10 Tubes: Are the tubes capped and intact? 8 O

11 Badges: Are the badges properly capped and intact? O o4
O

; capped and intact?

Are dual bed badges separated and individuall

]

P1803928-001.01 __ 16.0L Source Can _

Pi803928-002.01 6.6 1. Source Can
Pi80O3928-003.0t 6.0 | Source Can

Exphain any discrepancies: {include lab sumple 1D numbers):

RSK - MEEPP. HUL (pH=2); RSK - CO2, (pH 5-8% Sulfur {pH>4)

gof8
PIB03528_Kieinfelder Mesa Valley Landfill | 20141469 <15 - Page 1 of | BA132018 {2000 P
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page | of 1
Client: Klieinfelder
Client Project 1ID: DMesa Valley Landfill / 20191069 AlS Project LI): P18G3928
Methane
Test Code: EPA Method 3C Modified
Instrument 1D HPS8%0 H/GCHTCD Date(s) Collected: 7/25/18
Analyst: Gilbert Gutierrez Date Received: 7/30/18
Sample Type: 6.0 I, Summa Canisigr{s) Date Analyzed: 8/1/18
Test Notes:
Containe Injection
Client Sample LD ALS Sampie 1D Dilution Volume Result MRL Data
Factor ml{s} o, ViV o, wiy Qualificr
8G-1 P1803928-001 3.36 0.10 09.39% {1.34
5G-2 PLRO3928-002 4.16 0.10 B2.4 042
Method Blank Pi8ORGT-ME 1.00 0.10 G.10

ND = Compound was anatyzed for, but not detected above the faboratory reporting limit.

MRL = Method Reporting Limit - The minimum quaniity ol a target analyte that can be confidently determined by the referenced method.

Tofd

H_ALL_B.XLS - Page No-
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page | of |
Client: Kleinfelder
Client Sample ID; Lab Control Sample ALS Project 1D); P1803928
Client Project ID:  Mesa Valley Landfifl / 20191869 ALS Sample [D: Pi8080I-LCS
Test Code: EPA Method 3C Modified Date Collected: NA
instrument 13 HP 3890 (I/GCU/TCD Date Received: NA
Analyst: Giibert Gutierrez Date Analyzed: 8/01/18
Sampie Type: 6.0 L Summa Canister Volume{s) Analyzed: NA mi{s)
Test Notes:
ALS
CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppm¥Y ppmV Limits Qualificr
74-82-8 Methane 40,000 39,600 99 98-110
gofs

#I80302E_IC_IB0R061 043 SC.uls - LES

IC_ALL 6.XLS - Page No.
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ACZ Laboratories, Inc. L.H588%( CHAIN of CUSTODY

2773 Downhili Drive Steamboat Springs, CO 80487 (800) 334-5483
Report to:

Address:

Name: 1
Company: V.1 271 é‘?c\xr o )
E-mail: b‘o 2 (A 2 Ve m &'Q\({Q(

Copy of Report to:

Teiephore: 7 31 & 72 YST1Y

E-mail;

Telephone:

Name: S cavas ot z 949 Address:

Company:

E-mail: Telephone:
}¢ sample{s) received past holding time (MT), or if insufficlent HT remains to complete YES
lanalysis before explration, shall ACZ procesd with requested short HT anaiyses? NC

1 "HO" {har: ACE wAll contact client for lunlber instraction. F neither "YES™ nor "HO" iy indicared, AGZE wilt proceed with the rogquestod analynes, even if HT |a expirad, and duis will ke giallfied
Are sampies for SDWA Compliance Monitoring? Yos l I No [ I

Hf yes, please include state forms. Results will be reported to PQL for Colorado.

ter's Site Information State Zip code Time Zone

. . p *l attost to the authenticity end validity of thia samale. 1 that tanatly misiabaling the Yrmeaid; ar
Sampler S Signatu - = :  tamiparing with tha wample In anyasy, is conetaret fraud ard gunishabls by Stata Law.

BROJECT INFORMATION ANAL YSES REQUESTED [attach st or use quole dumber)

Sampler's Name:

Quote #: g ]
o 2 o019t O G E AE“
lReportlng state for compliance testing: g #"g WE
Check box If samples include NRC licensed materiai? &-; é 2 gs
SAMPLE IDENTIFICATION DATE:TIME Matrix R
2 | A
Crin - 2 HUSt (1 e | ><i><
C-Y -2 2261 wi2 | <l X
C—tw —Y Neo | Wi 4!
- e /‘,_‘ /w:ﬁﬁm

Tvtatrix SW {Surface Watery” GW (Ground Water) DWW {Waste Water) - DW (Drinking Water} - 5L (Sludge) - SO {Soily - OL {Cil} - Other {Specify)

il - 5 £

E——

= £\

ﬁ's D;Q; o\u@n) ey R At \—w“

=—

v———re

ﬂ, Please refer to ACZ's terms & conditions located on the reverse side of this COC.

F"":a..iNQ'”SHED ay: DATE:TIME RECEIVED BY: DATE.TIME

: N Pz /i YE SAMD A 1R DS
k‘\mmuu,‘\'c) up s Yablly 330 8 N oz =%

| ERIMABOSR08 185400 Whiite - Return with sample.  Yellow - Retain for your records. 1650f 16
FIGURE?



Appendix H

Landfill Gas
Generation Analysis
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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.

Engineering Solutions & Design, Inc. Page 1
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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.

Engineering Solutions & Design, Inc. Page 2
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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).

Megagrams Per Year
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RESULTS OF FIRST COMPUTER MODEL RUN
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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.

Megagrams Per Year
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Year
m— Total landfill gaz Methane — Carbon dioxide NKOC
RESULTS OF SECOND COMPUATER MODEL RUN
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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
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Appendix 1

First Computer
Model Run
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Landfil Gas Resuits

input Review

LANDFILL CHARACTERISTICS

Landfii Open Year 1950
Landfil Closure Year {with 80-year Emit) 1966
Actual Closure Year {without limit} 1366
Have Mode! Calculate Closure Year? No
Waste Design Capacity 182,500
MODEL PARAMETERS

Methans Generation Rale, k 0.020
Potentiai Methane Generation Capacity, L, 170
MNMOC Concentration 4,000
Mathans Content B0

GASES / POLLUTANTS SELECTED

short tons

vear’

m> g

phmyv as hexane
% by volume

Gas / Pollutant #1: Total landfill gas
Gas / Polutant #2: Methane
Gas / Potlutant #3: Carbon dioxide
Gas / Paoliutant #4: NMOC
WASTE ACCEPTANCE RATES
Year Waste Accepted Waste-In-Place

{Mgryeari {shart tons/year} (Mg {short tons}
1950 8,759 10,735 )
1951 8,759 10,735 - 9,758 10,735
1952 9,759 10,735 19,518 21,470
1953 9,759 16,735 28,277 32,205
1654 8,759 10,735 39,036 42,840
1955 9,758 10,735 48,785 53,675
1956 9,759 10,735 58,555 54,410
1957 9,759 10,735 68,314 75,145
1958 8,759 10,735 78073 85,880
1959 9,759 10,735 87.832 98,615
1960 9,759 16,735 g97.591 107,350
1961 9,759 10,735 107,350 118,085
1962 9,758 10,735 117,109 128,820
1963 9,75% 10,735 126,868 139,555
1964 9,759 10,735 136,627 150,280
1965 9,759 10,738 146,386 161,025
1986 9,759 10,735) 156,145 171,760
1967 0 0 165,905 182,495
1968 0 G 165,905 182,495
1969 0 0 165,905 182,495
1970 0 ¢ 165.905 182,485
1871 0 0 165,905 182,495
t972 g ] 165,905 182,495
1973 ¢ 0 165,805 182,495
1974 Ry Q 165,905 182,495
1975 o ¢ 165,905 182,495
1878 g & 165,906 182,495
1977 0 0 166,905 182,495
1978 0 0 165,805 182,495
1979 0 0 165,905 182,485
1980 4 G 165,905 182,495
1981 0 a 165,905 182,485
1882 0 4] 165,505 182 495
1983 Y 0 165,905 182,495
1684 g 0 165,905 182,495
1985 3 ¢ 165,805 182,485
1986 0 0 165,905 182,495
1987 o 0 165,905 182,495
1583 0 0 165,905 182,495
1989 ] 0 165,505 182,495

REPORT - 2
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Landfill Gas Resulls

WASTE ACCEPTANCE RATES {Continued)

Waste Accepled

Waste-ln-Place

Year {Mg/year) {short lons/year) (Mg} {shart tons}

1830 Q 4] 165,905 182,495
1891 0 0 165,905 182,495
1992 0 0 165,905 162,495
1693 0 0 165,905 182,495
1894 0 0 165,905 182,495
1995 0 ] 165,805 182,435
1996 0 o 165,805 182,485
1997 0 0 165,905 182,495
1948 0 0 165,905 182,495
1999 0 0 165,906 182,495
2000 ¢ o 165,905 182,495
2001 0 o 165,905 182,496
2002 0 0 165,905 182,485
2003 1] 0 165,908 182,495
2004 0 0 165,905 182,485
2005 ] 0 165,905 182,495
2006 Q ] 165,805 182,495
2007 o 0] 165,905 182,495
2008 & o 165,905 182,485
2009 0 0 165,905 182,495
2010 0 ¢ 165,905 182,495
2611 0 0 165,505 182,495
2012 G 0 165,905 182,495
2013 0 0 185,905 182,495
2014 ¢ s 165,905 182,495
2015 0 ® 165,905 182,495
2016 0 3] 165,505 182,495
2017 0 0 165,905 162,495
2018 0 0 165,905 162,485
2018 o o 165,905 182,495
2020 0 ] 165,905 182,485
2021 0 G 165,905 182,495
2022 0 0 168,905 182,495
2023 g ] 165,805 182,445
2024 0 0 165,905 182,408
2025 0 o 165.905 182,495
2028 0 0 165,905 182,495
2027 0 0 165,805 182,495
2028 0 0 185,905 182,495
2029 4 0 165,905 182,495
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Landfilf Gas Results P20

Pollutant Parameters

Gas / Poliutant Default Parameters. {ser-specified Pollutant Paramelars:

Conceriration Concentration

Compound Mategular Weight Motecutar Weight
Total fandfil gas 0.00 . S R
g Methane 16.04
® Carbon dioxide 44 (it
NMOC 86,18
1.1, 1-Trichloroethane
{methy! chitoroform) -
HAP D.a8 133.41%
1,1.2,2-
Teltrachloroethane -
HAPNOC 1.1 167.85
1.1-Dichloroethane
{elhylidene dichloride) -
HAPNOC 24 98.97
1,1-Dichioroethene
{vinylidene chiorige} -
HAPNGC 0.20 95.84
1,2-Dichioreethane
(ethylene dichioride) -
HAPNOC .41 98.96
1,2-Dichioroptopane
{propylene dichloride) -
HAPNOC 0.18 112.99
2-Propanot (isopropyt
alcohol) - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HAPNQC 6.2 5306
Banzene - No or
Unknown Co-disposat -
HAPNOC 1.9 78.11
Benzene - Co-disposal -
f HAPNOC 11 78.11
€ iBromodichioromelhana -
g voc 3.9 163.83
% iButane - VOC 5.0 58.12
& Carbon disulfide -
HAPNOC .58 76,13
Carbon monoxide 140 28.0t
Carbon tetrachioride -
HAPNOGC 4.0E-03 153.84
Carbony! sulfide -
RAPNOC 0.49 60.07
Chiorobenzans -
HAPAOC _ 0.25 112.56
Chicrodifluoromethane t3 £6.47
Chigrosthane (ethyl
chioride) - HAPNOC 13 64.52
Chloroform - HAPNOGC 0.03 119.38
Chigromethane - VOC 12 50.48
Dichiorobenzene - (HAP
for para isomerNVOC) 021 147
Dichiorodifivoromethane 185 120,01
Dichlorofivoromethane -
VOG 26 102.92
Dichlcromethane
{methylene chioride} -
HAP 14 84.84
Dimethyi sulfide {methyi
sulfide) - VOC 78 62.13
Ethane 890 30.07
Ethanof - VOC 27 46.08

FIGURE 2
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Landfill Gas Results

Poliutant Parameters {Continued)

Gas / Pollutant Default Paramaeters:

{Jser-specified Pollutant Parameters:

12

Concentration Concentration
Compound {ppmv} Melecular Weight {ppmv} Molegular Weight
Ethyt mercaptan
{ethanethiol} - VOC 2.3 62.13
Ethyibenzene -
HAPNOC 48 106.16
Ethylene dibromide -
HAPNOC 1.0E-33 187.88
Fluorotsichloromethane -
VO 0.76 137.38
Hexane - HAPNVOC 6.6 86.18
Hydrogen salfide 38 34.08
Mercury (tolal) - HAP 2.8E-04 20061
Methyi ethy! ketone -
HAPNGC 7.1 72.11
Methyt isobuly! ketone -
HAPNOC 1.8 106.16
Methyt mercaptan - VvOC 55 4811
Pentane - VOC 3.3 72.15
Perchioroethylene
{tetrachioroethyiene) -
HAPR 37 165.83
Propane - VOC 11 44 0%
t-1,2-Dichloroethene -
VOC 2.8 96.94
Toluene - No or
Unknown Co-disposal -
HAPNOC 38 92.13
Toluene - Co-disposai -
HAPANOC 170 g2.13
Trichioroethylene
@ (trichloroethens) -
& jHAPNOC 28 131.40
_g Vinyt chioride -
B |HAPNGC 73 62.50
& IXylenes - HAPVOC 106.16

3720114
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Landfill Gas Results

7201

Results
Year Total landfili gas Methane

{Mg/year) {(m” fyear) (av ft*3/min) (My/year} {m "/year) {av {73/ min}
18950 o 0 0 0 -0 0
1951 8.213E+01 6.577E+04 4.419E+00 2.194E£+01 3.288E+04 2.209E+00
1952 1.626E+02 1.302E+05 8.750E+00 4.344E+01 B.512E+04 4.375E+00
1953 2.41BE+02 1.934E+05 1.300E+01 6.452E+01 9.671E+04 6.498E+00
1954 3.189E+02 2.554E+05 1.7186E+01 8.518E+01 1.277E+05 8.579E+00
1955 3.94TE+02 3.161E+05 2.124E+01 1.054E+02 1.580E+05 1.062£+01
1956 4 680E+02 3.786E+05 2.524E401 1.253E+02 1.B7BE+D5 1.262E+01
1957 5.419E+02 4.339E+05 2.9158+01 1.447E+02 2470E+05 1.458E+01
1958 6.133E+02 4.911E+05 3.300E+01 1.638E+02 2.455E+05 1.650E+01
1959 6.833E+02 5.471E+08 3.676E+01 1.8256E+02 2.736E+05 1.53BE+01
1960 7.519E+02 B.021E+05 4.045E+01 2 00BE+02 3.010E+05 2.023E401
1951 B.19tE+02 6.559E+05 4.407E+01 2.188E+02 3.280E+05 2.204E+(1
1962 8.850E+02 7.087E+05 4.762E£+01 2.3B4E+02 3.543E+05 2.381E+01
1963 9.498E+02 7.604E+05 5.109E+01 2.537E+02 3.802E+05 2.555E+01
1964 1.013E+03 8111E+405 5 450E+01 2 705E+82 4 058E+05 2.725E+01
1965 1.075E+03 8.808E+05 5.784E+01 2.872E+02 4.304E+05 2.892€+01
1966 1. 136E+03 9.095E+05 8.111E+01 3034E+02 4,548E+05 3.058E+01
1967 1.196E+03 9.573E+05 6.432E +01 3.193E+02 4.787E+05 3.218E+01
1968 1.172E+03 9.384E+05 6.305E+01 3.130E+02 4.692E+05 3.152E+01
1969 1.148E+03 5. 198E+05 6.180E+01 3.068E+02 4.509E+05 3.0908+01
1970 1.128E+03 9.016E+05 6.058E+01 3.007E+02 4.50BE+05 3.020E+01
1971 1.104E+03 8.837€+05 5.938E+01 2.948E+02 4 419E+05 2.969E+01
1972 1.082E+03 8 BB2E+05 5.820E+01 2 BGOE+02 4.331E+05 2.910E+01
1973 1.060E+03 8.491£+05 5.705E+01 2.832E+02 4.245E+05 2.852E+01
1974 1.039E+03 8.323£+05 5.592E+01 2.776E+02 4.181E+05 2.796E+01
1978 1.019E+03 8.158E+05 5.481E+01 2.721E+02 4 Q7T9E+05 2.741E+01
1976 9.986E+02 7.996E+05 5.373E+01 2.667E+02 3.098E+05 2 GEBE+01
1977 9.788E+02 7.838E+05 8.266E+01 2.615E402 3.919E+05 2.633E+01
1978 9 B94E+2 7.683E+05 5.162E+01 2 583E+02 3.841E+05 2.581E+01
1979 9.404E+02 7.531E+05 5.060E+01 2.512E+02 3.765E+05 2.530E+01
1980 8 218402 7.382E+05 4 960E +01 2.462E+02 3 BO1E+05 2.480E+01
1981 9.036E+02 7.23BE+05 4.861E+01 2.414E+02 3.81BE+05 2.431E+01
1982 8.857E+02 7.092E+05 4 785E+01 2.366E+02 3.548E+05 2.383E+01
1983 8.681£+02 6.952E+05 4871E+01 2319E+02 3 A7BE+D5 2.335E+01
1984 8.500E+02 6.814E+05 4.578E+01 2.273E+02 3.407E+05 2 280E+01
1985 8.341E+02 B.679E+05 4.488E+01 2 228E+02 3.340E+05 2.244E+01
1988 8. 176E+02 8.547E+05 4.350E+01 2.184E+02 3.273E+05 2.199E+01
1987 8.014E+02 8.417€+05 4.312E+01 2.141E+02 3.209E+05 2.156E+01
1988 7 8556402 8.290E+05 4.226E+01 2.098E+02 3.145E+05 2.113E+01
1988 7.700E+02 6.168E+05 4.143E+01 2.087E+02 3.083E+05 2.071E+01
1890 7.547E+02 6.043E+05 4.0615+01 2.016E+02 3.022E+05 2.030E+01
1991 7.398E+02 5.824E+05 3.980E +01 1.976E+02 2.962E+05 1.990F +11
1992 7.251E+02 5.80BE+05 3.901E+01 1.937E+02 2. 903E+05 1.951E+01
1993 7.10BE+02 5.892E+05 3.824E+01 1.899E+02 2.846E+05 1.912E+01
1994 6.967E+02 5.579E+05 3.74BE+D1 1.861E+02 2.789E+405 1.874E+01
1995 6.820£+02 5.4B8E+05 3 674401 1.824E+02 2.734E+05 1.837E+01
1996 B6.694E+02 5.360E+05 3.601E+01 1 788E+02 2.680C+05 1801 E+01
1897 5.561E+02 5.254E+05 3.530E+01 1.753E+02 2.627E+05 1.7856+04
1998 8.431E+02 5.150E+05 3.460E+01 1.718E+02 2 575E+05 1.730E+01
1989 6 304E+02 5.04BE+05 3.392E+01 1.884E+02 2.524E+05 1.696E+01
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Results {Continued)
Year Tota langfhil gas Methane

{Ma/year) (m’/year} {av ft"Iminj} Myg/year) {m” tyear} {av ft*3/min}
2000 6.179E+02 4,848E+05 3.326E+01 1.651E+07 2.474E+05 1 BE2E+01
2001 6.057E+02 4.850E+05 3.259€+01 1.818E+02 2 425E+05 1.629€+01
2002 5.937E+02 4 754E+05 3.194E+01 t 5BGE+02 2.377E+05 1.597E+01
2003 5.819E+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 1.524E+02 2.2B4E+05 1.534E+01
2005 5.591E+02 4 4TTE+05 3.008E+01 1 493E+02 2. 239E+05 1.504E+01
2008 5.480E+402 4.38BE+05 2.949E+01 1 464E+02 2.194E+05 1.474E+01
2007 5.372E+02 4.302E+05 2 8808401 1.435E 02 2.151E+05 1.445E+01
2008 5.266E+02 4.216E+05 2.833E+01 1.406E+02 2.108E+05 1.41BE+01
2009 5.161E+02 4,133E+05 2.777E+01 1.37GE+02 2.066E+05 1.388E+01
2010 5.050E+02 4.051E+05 2,722E+01 1.351E+02 2.026E+05 1.361E+01
2014 4 958E+02 3.971E+05 2 868E+01 1.325E+02 1.985E+05 1.334E+01
2012 4.861E+02 3.892E+05 2.615E+01 1.298E+02 1.946E+05 1.308E+01
2013 4,764E+02 3.815E+05 2.563E+01 1.273E+02 1.508E+05 1.282E+01
2014 4.670E+02 3.740E+05 2.513E+01 1.247E+02 1.870E+05 1.256E+01
2015 4.578E+02 3.668E+05 2.463E+01 1.223E+02 1.833E+05 1.231E+01
2016 4.487E+02 3.593E+05 24145401 1.198E+02 1.796E+05 1.207E+01
2017 4.30BE+02 3.522E+05 2 366E+01 1.175E+02 1.761E+05 1.183E+01
2018 4.311E+02 3.452E+05 2.319E+01 1.152E+02 1,726E+05 1.160E+01
2019 4.226E+02 3.384E+05 2.274E+01 1.129E+02 1.652E+08 1.137E+01
2020 4 142E+02 3 317E+05 2.220E+01 1.108E+02 1 65BE+05 11146401
2021 4.060E+02 3.251E+05 2.184E+01 1.084E+02 1.626E+05 1.092E+01
2022 3.980E+02 3.187E+05 2.149E+01 1.063E+02 1.5Q3E+05 1.071E+01
2023 3.901E+02 3.124E+05 2.099E+01 1.042E+02 1.562E+05 1.049E+01
2024 3.824t+02 3.062E+05 20578401 1.021E+02 1.531E+05 1.029E£01
2025 3.748E+02 3.001E+05 2. 01BE+D1 1.001E+02 1.501E+05 1.008E+01
2026 3.674E+02 2.942E+05 1.977E+01 9.813E+01 1.47T1E+05 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 2.770E+05 1.861E+01 9 241E+01 1.385E+05 9.307E+00
2030 3.301E+02 2.718E+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 8.842E+00
2032 3,258E+02 2.808E+05 1.753E+01 8.703E+01 1.306E+05 8,765E+00
2033 3.104E+02 2 557E+05 1.718E+01 8.531E+01 1.279E+05 8.591E+00
2034 3.1308+02 2.507E+05 1.684E+01 8.362E+01 1.253E+05 8.421E+00
2035 3.068E+02 24B7E+05 1.651E+01 8.106E+01 1,229€+05 8.255E+00
2036 3.008E+02 2.408E+05 1.618E+01 8.034E+01 1 204E+05 8.091E+00
2037 2.948E+02 2.361E£+05 1.586E+01 7.875E401 1.180E+05 7.931E+00
2038 2.890E+02 2.314E+05 1.555E+01 7.718E+01 1 157E+05 7.774E+00
2039 2.833E+02 2.268E4+05 1.524E+01 7.566E+01 1.134E+05 7.620E+00
2040 2.776E+02 2.223E+05 1.494E+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 2.138E+05 1.435E+(1 7.125E+01 1.068E+05 7.176E+00
2043 2.615E+02 2.084E+05 1.407E+01 6.9B4E+01 1.047E+08 7.034E+00
2044 2.563E+02 2.052E+05 1.379E+01 5.846E+01 1,026E+05 6.895€+00
2045 2.512E+02 2.012E+05 1.352E+01 8.710E+01 1.006E+08 B.758E+00
2046 2.463E+02 1.972E+05 1.325E+01 8.578E+01 9.859E+04 B.624E+00
2047 2.414E+02 1.933E+05 1.299E+01 6.447E+01 9.664E+04 6.403E+00
2048 2.366E+02 1.895E+05 1.273E+01 6.320E+01 9,473E+04 6.365E+00
2048 2.319E+02 1.857E+05 1.248E+01 6.1956+01 9.285E+04 6.230E+00
2050 2.273E+02 1.820E+05 1.223E+01 6.072E+01 9 101E+04 5.115E+00
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Results {Continued)
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Year Tota! landfill gas Methane
{Mg/year} {m* iyear) {av ft*3/min} {Mcy/vear} {m* tyoar} {av #"3/min}
2051 2.228E+02 1.784E+05 1.199E+01 5.852E+01 8.921E+04 £.994E+00
2052 2.184E+02 1.749E+05 1.178E+01 5834E+01 8.744E+04 5.875E+00
20563 2 141E+02 1.714E+05 1.152E+01 5,718E+01 8.571E+04 5.759E+00
2054 2.098E+02 1.6BDE+05 1.128E+01 5 B05E+H 8.402E+04 5.645£+00
2055 2.057E+02 1.647E+05 1.107E+01 5 494F+01 B8.235E+04 5.533E+00
2056 2.016E+02 1.614E+05 1.085E+01 5.385E+01 8.072E+04 5,424E+00
2057 1.976E+(2 1.582E405 1 063E+01 §.279E+01 7912E+04 5.316E+00
2058 1.937E+02 1.551E+05 1.042E+01 8.174E+01 7.756E+04 5.211E400
2659 1.899E+02 1.520E+05 1.022E+01 5.072E+01 78026 +04 5.10BE+00
2060 1.861E+02 1.490E+05 1 00ME+Y 4.871E+01 7.451E+04 5.007E+00
2061 1.824E+02 1 4B1E+05 $.815E+00 4 B73E+01 7.304E+04 4 S0BE+0D
2062 1.788E+02 1.432E405 9.621E+00 4.376E+01 7 $58E+04 4.810E+00
| 2083 1.753E+02 1.404E+05 8.430£+00 4,682E+01 7.018E+04 4.715E+00
2064 1.718E+02 1.376E+05 9.243E+00 4 BBIE+01 6.879E+04 4.622E+00
2065 1.684E+02 1.348E+05 9.060E+00 4 498E+01 6.742E+04 4.530E+00
2066 1.651E+02 1.322E+05 B.881E+00 4. 409E+51 6.609E+04 4.441E+00
2067 1.618E+02 1.298E+05 8.705E+00 4.322E401 6 478E+04 4.353E+00
2068 1.586E£+02 1.270E+05 8.533E+00 4 238E+01 6.350E+04 4.286E+00
2069 1.655E+02 1.245E+05 8 364E+00 41626401 6.224E+04 4.182E+00
2070 1.524E+02 1.220E+08 8.198E+00 4.070E+01 6.101E+04 4 099E+0D
2071 1.494E+02 1.198E+05 8.036E+00 3.990E+01 5.980E+04 4.018E+00
2072 1.484E+02 1.172E+05 7.877E+00 3.911E+01 5.662E+04 3.938E+00
2073 1 435E+02 1.149E+405 7.721E+60 3.833E+01 5,745E+04 3.860E+00
2074 1.407E+02 1.126E+05 7.568E+00 3.757E+01 5 B32E+04 3.784E+00
2075 1.379E+02 1.104E+05 7.418E+00 3.683E+01 5.520E+04 3, 708E+00
2076 1.361E+02 1.082E+05 7.271E+00 3.610E+01 5.411E+04 3.636E+00
2077 1.325E+02 1.061E+08 7.127E+00 3.538E+01 $,304E+04 3.564E+00
2078 1.208E+02 1.040E+05 6.986E+00 3.46BE+01 5.198E+04 3.493E+00
2079 1.273E+02 1.019E+05 6.848E+00 3.400E+01 5.096E+04 3.424E400
2080 1.248E+02 9.890E+04 6.712E+00 3.3326+01 4. 995E+04 3.356E+400
2081 1.223E+02 9.792E+04 6.579E+00 3.266E+01 4.806E+04 3.260E+00
2082 1.198E+02 9.598E+04 6 448E+00 3.202E+01 4.799E+04 3.224E+00
2083 1.175E+02 9.40BE+04 6.321E+00 3.138E+01 4.704E+04 3.161E+00
2084 1.152E+02 9.222E+04 6.196E+00 3.076E+01 4 611E+D4 3.098E+00
2085 1.120E+02 $.039E+04 6.073E+00 3.015E+01 4 520E+04 3.037E+00
2086 1.406L+02 8.860E+04 5,953E+00 2 956E+01 4.430E+04 2.977E+00
2087 1.085E+02 8 B85E+04 5.835E+00 2 897E+01 4.342F+04 2.818E+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 41726404 2.803E+00
2090 1.021E+02 8.179E+04 5.405E+00 2 728E+01 4.0B9E+04 2.748E+00
FIGURE 2
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Resuits (Continued)
Year Carbon dioxide NMOC

{Mg/year) (m? 1year) {av ft*3/min} {Mg/vear) {m* fyear) (av ftrYmin}
1550 o D 0 0 0 0
1851 6.019E+01 3.288E+04 2.209E+08 9 A30E-01 2 B31E+02 1.768E-02
1852 1.192E+02 8.542E+04 4.375E+00 1.867E+00 5,209E+02 3.500E-02
1953 1.770E+02 9.671E+04 6 498E+00 2.773E400 7.737E+02 5.198E-02
1954 2.337E+02 1.277EH05 8.579E+00 3.661E+00 1.021E+03 6.863E-02
1955 2.883E+02 1.580E+05 1.062E+01 4.532E+00 1.264E+03 8.495E-02
1956 3.438E+02 1.878E+05 1.262E+01 5.385E+00 1.502E+03 1.009E-04
1857 3.971E+02 2.170E405 1 458E+01 5.221E+00 1.736E+03 1.166E-01
1958 4,495E+02 2.455E+05 1.650E+01 7.041E+00 1.964E+403 1.320E-01
1950 5.008E+02 2.736E +05 1.838E+01 7.845E+00 2.189E+03 1.470E-01
1960 5.510E+02 3.010E+05 2.023E+01 8.632E+00 2.408E+03 1.818E-01
1961 6.003E+02 3.280E+05 2.204E+07 9.404E+00 2.624E+03 1.763E-01
1862 B.486E+02 3.543E+05 2.384E+01 1.016E+01 2.835E+03 1.806E-01
1963 6.960E+02 3.802E+05 2.555E+01 1.080£+01 3.042E+03 2.044E-01
1964 7.424E+02 4,056E+05 2.725E+01 1.163E+01 3.245E+03 2.180E-07
1965 7.879E+02 4.304E+05 2.892E+01 1.234E+01 3.443E+03 2.314E-01
1966 8.325E+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 2.573E-01
1968 8.588E+02 4.B92E+05 3.152E+01 1.345E+01 3.753C+03 2.522E-01
1969 8. 41BE+02 4.599E+05 3.080E+01 1.318E+01 367IE+03 2.472E-01
1970 8.252E+02 4.508E+05 3 029E+01 1.293E+01 3.60BE+03 2423601
1971 8,088E+02 4.419E+05 2. 988E+01 1.267E+01 3.535E+03 2.375E-01
1972 7.928E+02 4.331E+05 2.510E+01 1.242E+01 3.465E+03 2.328E.01
1973 77T1E+02 4.245E+405 2.852E+01 1.217E+01 3,395E+03 2.282E-01
1974 7 617E+02 4.161E+05 2.796E+01 1.193E+01 3.329E+03 2.2376-01
1975 7.466E+02 A.079E+05 2.741E+01 1.170E+01 3.263E+03 2.192E-0t
1976 7.319E+02 3.998E+05 2 588E+01 1. 146E+01 3.199E+03 2.449E-01
1977 7.AT4E+02 3.919E+05 2.633E+01 1.124E+01 3.136E+03 2107E-01
1978 7.032E+02 3.841E+05 2 581E+01 1. 102E+01 3.073E+03 2.065E-01
1979 6.892E+02 3.765E+05 2.530E+01 1.080E+01 30126403 2.024£-01
1980 6.756E+02 3.691E+05 2.480E+01 1.068E+01 2 9R3E+03 1.984E-01
1981 6.622E+02 3.618E+405 2.431E+01 1.037E401 2.894E403 1.945E-01
1982 6.491E+02 3.546E+05 2.383E+01 1.1 7E+01 2.837E+03 1.806E-01
1983 6.362E+02 3.478E+05 23356401 9.967E+00 2.781E+03 1.868E-01
1984 6.23BE+02 3.407E+05 2 289E+01 9,770E+00 2.726E+03 1.831E-01
1985 6,113E+02 3.340E+05 2.244E+01 9.576E+00 2.672E+03 1.795E-01
1986 5.992E+02 3.273E+05 2.199E+01 9.387E+00 2.619E+03 1.760E-G1
1987 5.873E+02 3.200E+05 2.156E+01 9.201E+00 2.567E+03 1.725E-01
1988 5.757E+02 3.145E405 2.113E+01 5.019E+00 2.51BE+03 1.691E-01
1988 5 643E+02 3.083E+05 2.071E+01 8.640E+00 2.4B8E+03 1.657E-01
1990 5.531E+02 3.022E+05 2.030E+01 8.655L+00 2.417E+03 1.824E-01
1991 §.422E+02 2.962E+05 1.990E+01 8.493E+00 2.370E+03 1.592E-01
1992 5.314E+02 2.903E+05 1.951E+01 8.325E+00 2.323E+03 1.561E-01
1993 5.209E+02 2.846E+05 1.912E+01 8.160E+00 2.277E+03 1.530E-01
1994 5.106E+02 2. 789E+05 1.B74E+01 7.959€+00 2.232E+03 1.499E-01
1945 5.005E+02 2.734E+05 1.837E+01 7.840€+00 2.187E+03 1.470E-01
1986 4.906E+02 2.680E+05 1.801E+01 7.665E+00 2.144E+03 1.441E-01
1097 4.B09E+02 2.627E+05 1. 765€+01 7.533E+00 2.102E+03 1.412E-04
1998 4. 713E402 2.575E+08 1.730E+01 7.384E+00 2.0BOE+03 1.384E-01
1999 4.620E+02 2.524E+05 1.696E+01 7.238E+00 2.019E+03 1.357E-01
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Landfil Gas Resulls

Resuits {Continued)

KIEdP{R

Year Carbon dioxide NMOC
(Mg/year) {m 3/yearj {av Rt 3/min} {My/year) (m alyear) {av fi*3/min)
2000 4.529E+02 2474E+05 1.662E+01 7.084E+00 1.979E+03 1.330E-01
2001 4.438E+02 2.425E+05 1.629E+01 8.954E+00 1.940E+03 1.303E-04
2002 4.351E+02 2.377E+Gh 1.587E+01 6.816E+00 1.902E+03 1.278E-01
2003 4.265E+02 2.330E+05 1.565E+01 B.681E+00 1.864E+03 1.252E-01
2004 4.180E+02 2. 284E+08 1.534E+01 6.549E+00 1.827E+03 1.228E-1
2005 4 098E+02 2.23%E+05 1.504E+01 5.419E+00 1.791E+Q3 1.203E-04
2006 4.097E+02 2.184E+05 1.474E+01 6 292E+00 1.756E+03 1.179E-01
2007 3.937E+02 2.151E+05 1.445E+01 6.168E+00 1.721E+03 1.156E-01
2008 3.859E+02 2.10BE+05 1.416E+0t 6,045E+00 1.887E+03 1.133E-04
2009 3.783E+02 2.066E+05 1.388E+01 5.926E+00 1.853E+03 1. 111E-08
2010 3.TCBE+02 2.026E+05 1.361E+01 5.808E+00 1.620E+03 1.088E-01
2011 3 834E+02 1.985E+05 1.334E+01 5.693E+00 1.588E+03 1.067E-01
2012 3.562E+02 1.946E+05 1,308E+01 5.581E+00 1.557E+03 - 1.048E-01
2013 3.492E+02 1.808E+05 1.282E+01 5.470E+00 1.526E+03 1.025E-01
2014 3.423E+02 1.870E+05 1.256E+01 5.362E+00 1.49BE+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. 798E+05 1.207E+01 5.152E+00 1.437E+03 9.658E-02
2017 3.223E+02 1. 761E+05 1.183E+01 5.050E+00 1 400E+03 9.485E-02
2018 3.160E+02 1.726E+05 1.160E+01 4.950E+00 1.381E+03 8278E-(2
2018 3.097E+02 1 602E+05 1.137E+01 4 852E+00 1.353E+03 9.094E-02
2020 3.036E+02 1.658E+0% 1.114E+01 4.755E+00 1.327E+03 B.914E-G2
2021 2.976E+02 1.626E+05 1.092E+01 4 881E+00 §.300E+03 8.737E-02
2022 2.917E+02 1.583E+05 1.07T1E+01 4 566E+00 1.275E+03 8.564E-02
2023 2 BSSE+02 1.562E+05 t.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 8.229E-02
2025 2.747E+02 1.501E+405 1.008E+01 4.303E+00 1.200E+03 8.066E-02
2026 2.692E+02 1.471E+05 9 .883E+00 4218E+00 1A7TE+GS 7.908E-02
2027 2.639E+02 1.442E+05 9.687E+00 4.134E+00 1 153E+03 7.749E-02
2028 2.587E+G2 1.413E+05 9.495E+00 4.052E+00 1, 131E+03 7.886E-02
2029 2.536E+02 1.385E+05 9.307E+00 3.872E+00 1.108E+03 7.448E-02
2030 2.485E+02 1.358E+05 9.123E+00 3.893E+00 1.086E+03 1.298E-02
2031 2.436E+02 1.3316+05 8.942E+00 3.816E+00 1.065E+03 7.154E-02
2032 2.388E+02 1.305E+05 B.765E+00 3.741E+00 1.044E+03 7.012E-02
2033 2.341E+02 1.279E+05 B.591E+00 3.667E+00 1.023E+03 6.873E-02
034 2.294E+02 1.253E+405 8.421E+00 3.594E+00 1.003E+03 8.737E-02
2035 2.248E+02 1.228E+05 8.255E+00 3.523E+00 9.828E+02 5.604E-02
2038 2.204E+02 1.204E+05 8.091E400 3.483E+00 9.834E+02 6.473E.02
2037 2. 161E£+02 1.180E+05 7.93E+00 3.3856+00 9.443E+52 6.345E-02
2038 2.11BE+02 1.157E+405 7.774E+G0 3.318E+00 0.258E+02 §.219E-02
2039 2.076E+02 1.134E+05 7.620E+00 3.252E+00 9.073E+02 6 095E-02
2040 2.035E+02 1.112E+05 7.468E+00 3.188E+00 8.893E+02 §5.975E-02
2041 §.895E+02 1.090E+05 7321E+00 3.125E+00 8.717E+02 5.857E-02
2042 1.956E+02 1.08BE+05 7.176E+00 3.063E+00 3.544E+02 E741E-02
2043 1.916E+02 §.047E+05 7.034E+00 3.002E+0Q0 8.375E+02 5.627E-02
2044 1.878E+02 1.026E+05 5.895E+00 2.943E+00 8.209E+02 5.516E-02
2045 1.841E402 1.006E+05 6.758E+00 2.884E+00 8.047E+02 5.407E-02
2048 1.805E+02 9.859E+04 §.624E+00 2.827E+00 7.887E+02 5.300E-02
2047 1.768E+02 8.664C+04 6.493E+00 27TIE+) 7.731E+02 5. 195E-02
2048 1.734E+02 9. 473E+04 8 365E+00 2.716E+00 7.578E+02 5.0928-02
2049 1.700E+02 9.285E+04 6.239E+00 2.663E+00 7.426E+02 4.991E-02
2050 1.8B6E+02 9 101E+04 6.1 10E+00 25106400 7.281E+02 4 892E-02
FIGURE 2

REPORT - 11



Landfil Gas Resuls

Results {Continued)

3720

Yeoar Carbon dioxide "NVOC

(Mg/year) {m” fyear) {av ft*3/min) {Mg/year) {m? tyaar) {av ft*3/min)
3057 1633E+02 8.021E+04 5 GOAE+00 2 558E+00 7 137E+02 4795E-02
2052 1601E¢02 8.744E+04 58756400 3.508E+00 6.996E+02 4.700E-02
2053 1 5BOE+02 8.571E+04 5.759E+00 2 458E400 6.857E+02 4 807E-02
2054 1.538E+02 8 402E+04 5.645E+00 2.409E 400 5.721E+02 4.516E-02
2055 1.507E+02 8.235E+04 5.533E+400 2.361E+00 6.588E+02 4,427E-02
2056 1.478E+02 8.072E+04 5 424E+00 2.316E+00 6.458E+02 433802
2087 1.44BE+02 7.812E+04 5.318E+00 2.269E+00 8.330E+02 4.253E-02
2088 1.420E+402 7.756E+04 5.241E+00 2.224E+00 6 204E+02 4.169€-02
2059 1.392E+02 7.602E+04 5.108E+00 2.180E+00 6.082E402 4.086E-02
2060 1.364E+02 7 451E404 S007E+0D 2.137E+00 5 861E+02 4 B05E-02
2061 1.337E+02 7.304E+04 4.908E €00 2.094E+00 5.843E+02 3.926E-02
5062 1.311E+02 7.159E+04 4.310E+00 2.053E+00 5.727E+02 3.848E-02
2063 1.285E+02 T.018E+04 4 715E+00 2.1 2_E_+00 5.8614E+02 3772E-G2
2064 1,.250E+02 6.879E+04 4.622E+00 1.973£+400 5.503E402 3.697E-02
2065 1 234E402 6.7426+04 4.530E+00 1.933E+00 5.384E+02 3 624E-02
2066 1.210E402 6.609E+04 4.447E+00 1.895E+00 5.287E+02 3.552E-02
2067 1.186E+02 6.478E+04 4 353E+00 1.8586+00 5 182E+02 3.482E.02
2068 1.162E+02 6.350E+04 4.26BE+00 1.821E+00 5 080E+02 3.413E-02
2069 11398 +02 6.224E+04 4.182E+00 1.785E400 4.979E+62 3.346E-02
2070 14176402 B.1D1E+04 4.099E+00 1.749E400 4.881E402 3.276E-02
2071 1.095E+02 5.980E+04 4.018E+00 1.715E+00 4.784E+02 3.214E-02
2072 1.073E+02 5.882E+04 3.838E+H00 1.681E+0G 4 6BYE+O2 3.151E-02
2073 1.052E402 5.745E+04 3.860€+00 1 B48E+00 4.596E+07 3.088E-02
2074 1.031E+02 5 632E+04 3.784E+00 1.615E+00 4.505E+02 3.027E-02
2075 1.010£+02 5. 520E +04 3.709E+00 1 583E+00 4.416E+02 2.867E-02
2076 9.905E+01 5411E+D4 3.836E+00 1.952E+00 4.329E+02 2.908E-02
2077 9.709E+01 5.304E+04 3 5BAE+00 1.5216400 4.243E+02 2 851E-02
2078 9 516E+01 5.199E+04 3.483E+00 1.491E+00 4. 150E+02 2.794E-02
2879 Q. 328E+01 5.098E+04 3.424E+00 1.461E+00 4 077E+02 2. 736E-02
2080 9.143E+01 4.995E+04 3.356E+00 1.432E+00 3.996E+02 2.685E-02
2081 8 862E+01 4.8_95E+f_34 3 290E+00 1 404E+00 3.917E+0O2 2.632E-02
2082 8.785E+01 4.799E+04 3.224E+00 1.376E+00 3.839E+02 2.580E-02
2083 8.B11E+01 4 7D4E+04 JAG1E+0D 1.348E+00 3.763E+02 2.52BE-02
2084 8.440E +01 4.611E+04 3.088£400 1.3226+00 3.680E 402 2.478E-02
2085 3. 273E+(1 4 520E+04 3.037E+00 1.296E+00 3.616E+02 2.428E.02
2086 8.100E+01 4.430E+04 2.977E+00 1.270E+00 35448402 2.381E-02
2087 7.949E+01 43426404 2.918E+00 1,245E400 3.474E+02 2.3346-02
2088 7.791E+01 4.256E+404 2 860E+00 1.224E+00 3.405E+02 2.288E-02
2085 7.637E+01 4.172E404 2.803E+00 £ 196E+00 3.338E+02 2 243E-02
2090 7 486E+01 4.089E+04 2. 748E+00 1. 173E+00Q 3.272E+02 2.198E.02
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Appendix 2

Second Computer
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L.andfill Gas Results

Input Review
LANDFILL CHARACTERISTICS

L.andi Open Year . 1950
Landfill Closure Year {with 80-year limit} 1966
Actual Closure Year (without limit 1966
Have Modsel Calculate Closure Yeaar? No
Waste Design Capacity 182,500
MODEL PARSMETERS

Methane Generation Rate, k 0.700
Potential Mathane Generation Capacity. L, 96
NMOC Concentralion 4,000
iethane Content 60

GASES / POLLUTANTS SELECTED

short fonsg

year™

m Mg

ppimv as hexane
% hy volume

Gas / Poliutant #1; Total landfill gas
Gas / Pollutant #2: Methane
Gas / Poliutant #3; Carbon dioxide
Gas / Poliutant #4. NMOC
WASTE ACCEPTANCE RATES
Year Wasta Accepted Waste-In-Place

{Myg/year) (short tons/year) {My) (short tons}
1950 9,759 10,735 1]
1951 9,759 10,735 10,735
1952 9,759 10,735 19,518 21,470
1953 9,759 10,735 29,277 32,205
1954 9,758 10,735 38,036 42,840
1955 9,769 16,735, 48,795 53,675
1956 9759 10,735 58,555 64,410
1957 9,759 10,735 68,314 75,145
1968 9,759 10,735 78,073 85,880
1858 9,759 10,735 87,832 96,615
1860 9,759 16735 97 581 107,350%
1961 9.759 10,735 107,350 118,085
1962 9,759 10,735 117,108 128,820
1963 9,759} 10,735 126,868 139,655
1964 8,759 10.735 138,627 150,290
1965 9,759 10,735 145,388 161,026
1566 9,759 10,735 166,145 171,760
1867 o 0 165,905) 182,405
1968 0 0 165,905 182,495
1959 0 ] 165,905 182,495
1670 0 & 165,805 182,495
1571 0 o 165,905 182,495
1972 0 0 185,905 182,495
1973 0 0 165,906 182,495
1674 g 0 165,905 182,495
1975 4] 4 165,905 182,495
1978 4] 0 165,905 182,485
1977 6 0 165,906 182,495
1878 g 0 165,905 182 455
1979 0 0 165,905 182,495
1980 0 8 165,906 182,495
1961 0 [t 165,905 182,485
1982 0 O 165,805 182,485
1683 g ] 165,805 182,495
1884 0 4 165,805 182 455
1885 ¢ 0 165,805 182,495
1986 0 0 165,905 182,485
1987 ] 0 165,905 182,485
1588 v} o 165,805 182,495
1864 o by} 185,905 182,495
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Landhll Gas Resulls

WASTE ACCEPTANCE RATES (Continued)

Yeat

Waste Accepied

Waste-In-Place

{Mg/year) (short tons/year} (Mgl {short tons}
1990 3] 0 165,905 182,495
1991 o 0 165,905] 182,495
1992 0 v 165,905 182,495
1993 0 0 165,905 182,495
1884 v o 165,905 182,495
1998 g 0 165,505 182,485
1996 0 g 165,905 182,495
1997 0 0 165,805 182,495
1998 o it 165,905 182,495
1999 0 0 165,905 182,485
2000 0 0 185,905 182,495
2009 0 0 165,905 182,495
2002 0 0 165,905 182,485
2003 o [ 166,905 182,495
2004 0 0 165,905 182,495
2005 ¢ G 165,905 182,495
2005 ¢ g 165,905 182,495
2007 G a 165,805 182,495
2008 0 0 165,905 182,495
2009 0 0 165,905 182,495
2010 0 0 185,905 182,495
2014 0 0 165,905 182,495
2012 0 0 165,905 182,485
2013 0 0 165,905 182,495
2014 b o 165,905 182,495
2015 0 0 165,905 182,495
2016 4] 0 165,905 182,495
2017 0 @ 165,805 182,495
208 ¢ 4] 185,905 182485
2019 0 0 165,905 182,495
2020 it 0 165,905 182,495
2021 0 0 165,905 182,495
2022 5] 0 165,905 182,445
2023 0 0 165,505 182,485
2024 G 0 165,905 182,495
2025 G o 165,905 182,485
2028 0 o 165,905 182,485
2027 0 it 165,005 182,485
2023 4] 0 165,905 182,495
2029 0 0 165,905 182,495
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Landfil Gas Resuils

User-specified Pollutant Parametfers:

TR0

Concentration

Poliutant Parameters
Gas / Poflutant Default Parameters:
Concentration
Compound Molecutar Weight
Total landfill gas .00
g |methane 16.04
& |Carbon dioxide 44.01
NMOC 86.18
1,1.1-Trichloroethane
{methyl chiorcform) -
HAP 048 133.414
1,1,2,2-
Tetrachiorcethane -
HAPNOC 11 167.85
1,1-Dichloroethana
{ethylidene dichloride) -
HAPNOC 2.4 98.87
1,1-Dichlorcethene
{vinylidene chioride) -
HAPNOC .20 86,94
1,2-Bichloroethane
tethylene dichloride} -
HAPAOC 0.41 98.66
1,2-Dichloropropane
(propylene dichloride} -
HAPNVOG 0.18 112.88
2.Propanol (isopropyl
alcohol) - VOO 50 80,14
Acetone 7.0 58.08
Acrytonitrile - HAPAVOC 6.3 53.06
Benzene - No or
Unknown Co-gdisposal -
HAPNGC 18 78,11
Banzene - Go-disposal -
2 HAPNOC 11 78.11
c |Bromodichioromethane -
g voc 3.1 163.83
T |Butane - VOG 50 58.12
8 iCarbon disulfide -
HAP/NOC 0.58 76.43
Carbon monoxide 140 28.01
Carbon telrachioride -
HAPNVOC 4.0E-03 153,84
Casbony! sulfide -
HAPANCC 0.49 60,07
Chiorobenzene -
HAPNOG 0.25 112 56
Chiorodifiuoromethane 13 86.47
Chigrosthane {ethy!
chioride} - HAPVOC t3 64.52
Chioroform - HAPNVOC 0.03 119.39
Chloromethane - YOC 1.2 50.49
Dichlorobanzene - (HAP
for para isomerNOC) 0.21 147
Dichioredificoromethane 16 120.91
Oichiorofiucromethane -
vOU© 26 102.92
Dichiaromethane
{methylene chioride) -
HAP 14 84.94
Dimethyl sulfide {methy!
suffige} - VOC 7.8 62.13
Ethane 890 30.07
Ethanoi - VOC 27 46.08
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Landfill Gas Results

Pollutant Parameters {Continued)

Gas / Poltutant Default Parameters:

User-spacified Pollutant Parameters:

Concentration

Concentration

Compound {ppmyv '} Molecuiar Weight {ppmv} Molecular Weight
Ethyl mercaptan
{ethanethiof} - YOC 23 52.13
Ethylbenzene -
HAPNGC 46 106.16
Ethylene dibromide -
HAPNOC 1.GE-03 157.88
Fluorotrichloromethane -
VOC 0.76 137.38
Hexane - HAPNVOC 588 86.18
Hydrogen sulfide 36 34.08
Mercuey (total} - HAP 2.9E-04 20061
Methy! ethyt ketone -
HAPNOC 7.1 72.11
Methy! isobulyl ketone -
HAPAOQC 1.9 100.16
Methyi mercaptan - VOC 55 46,41
Pentane - VOO 33 7215
Perchloresthylene
{tetrachioroethylene) -
HAR 3.7 165.83
Propane - vOG 11 44.09
1-1,2-Dichloroethene -
VOGO 28 96.594
Toluene - No or
Unknown Co-disposal -
HAPNOC 38 92.18
Toluene - Co-disposat -
HAPMNGC 170 92.13
Trichloroethylene
f {trichlorpethens) -
& HAPNOC 2.8 131.40
g_ Vinyl chioride -
d [HAPNOC 7.3 62.50
B Ixyisnes - HAPVOC 12 106.16

3fvr2ei
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Landfill Gas Results

3712044

Results
Year —Total landfill gas Methane

{Mg/year) {m’ year) {av fi*3/min) (Mg/year) {m’ tyear) (av ft"3/min}
1950 0 0 0 .8 0 8
1951 1.220£+03 9.767E+05 6.5626401 3 258E+02 4,8B3E+05 3.281E+01
1952 1.825E403 1 462E+06 5.821E+01 4 B7BE+02 7.308E+05 4.510E+01
1953 2.126E+03 1.703E+06 1.144E+02 56795402 8.513E+05 57206+01
1954 2 275E+03 1.892E+08 1.224E402 §.078E+02 9.111E+05 6.121E+01
1955 2.350E +03 1.882E+06 1 264E+02 B.276E402 9.408E+05 6.321E+01
1956 2 387E+03 1.914E+06 1.284E+02 6.375E+02 9.555E+05 6.420E+01
1957 2 405E+03 1.926E408 1.294E+02 6.423E+02 9.628E+05 6.469E 40t
1958 24145403 1.933E+06 1.209E+02 6.448E+02 9.665E+05 6.494E+01
195% 2. 418E+03 1.837E+08 1 301E+02 6.4B0E+02 9.583E+05 8. 506E+01
1860 2.421E+03 1.93E+06 1.302E402 6.466E+02 $.6925+05 6.5126+01
1961 2.4226+03 1.939E+406 1.303E+02 6.469E+02 9.696E+05 6.545E+01
1862 2 4228403 1.940E+06 1. 3035"’02 6.470E+02 §.698E+05 6.516E+01
1963 2423403 1.940E+08 1.303E+02 6.4THE+02 5,600E+05 6.517E+01
1964 2 423E+03 1 940E+06 § 303E+02 6.471E+02 9.700E+05 6.517E+01
1965 2.423E+03 1 940E+06 1.304E+02 6.471E+02 9.700E+05 6.518E+01
1966 2.423E+03 1.940E+06 1.304E+02 6.4726+02 8 700E+05 6.518E+01
1567 2.423E+03 1.940E+06 1.304E+02 6.472_E+02 8. 700E+05 §.518E+01
1968 1.203E403 8 634E+05 6.473E+01 3.214E+02 4, 817E+05 3.237E+01
1068 5.975E+02 4 TB4E+05 3 214E+01 1. 595E+02 2.392E+05 1. 607E_+01
1870 2.967E+Q2 2.376E405 1.586E+(1 7.925E+01 1.188E+05 7. 981E+00
1971 1 473E+02 1.180E+05 7.927E+00 3.GA5E 401 5.896E+04 3.963E+00
1972 7.316E+01 5. 859E+04 3.936E+00 1.954E+01 2.829F +04 1.968E+00
1973 3.633E+0t 2. 909E+94 1.955E+00 9.705E+00 1.455E+04 9.77T4E-01
1974 1.804E+01 1445E+04 9.707E-01 4.819E+00 7.2236+03 A.853E-01
1975 8.959E+00 7.174AE+03 4.820E-01 2 3G3E+00 3,687E+03 2 410E-0t
1976 4.449E+00 3.563E+03 2.394E-04 1.188€+00 1.781E+03 1.197E-01
1977 2.209E+00 1.769E+03 1.189E-01 5.901E-01 8.84BE+02 5.943E-02
1978 1,097E+00 8.785E+02 5.903E-02 2631601 4.393E+02 2 951E-02
1979 5.448E-01 4.363E+02 2.831E-02 1.455E-01 2.181E+02 1.466E-02
1980 2.705E-01 2.166E+02 1.456E-02 7.227E-02 t. 083E+02 7.278E-03
1681 1.343E-0 1.076E+02 7. 228E 03 3.580E-02 5, 379E+01 3.614E-03
1862 §672E-02 5.342E+01 3 539[5~03 1.782E-02 2 .871E+01 1.785E-03
1983 3.313€-02 2.653E+01 1.7826-03 8.849E-03 1.326E+01 8.912E-04
1984 1.645€-02 1.317E+01 8.852E-04 4.394E-03 6.587E+00 4.426E-04
1985 8.170E:03 6.5426+00 4.396E-04 2.182E-03 3274E+00 2.198E-04
1986 4.057E.03 3.249E 500 2.183E-04 1.084E-03 1 624E+Q0 1.O1E-04
1987 2.0156-03 1.613E+00 1.084E-04 5.361E-04 8.066E-01 5 420E-05
1988 1.000E-03 8.011E-01 5 383E-05 2.6726-04 4.00BE-0' 2.691E-05
1889 4.968E-04 3.978E-01 2.673E-05 1.327€-04 1.989E 01 1 336E-05
1990 2.457E-04 1 976E-01 1.327E-05 8.590E-05 9.878E-02 6.637E-08
1691 1.225€-04 9.810E-02 6.591E-06 3.272E-05 4.905E-02 3.296E-06
1992 6.084E-05 4872602 3.273E-06 1.6256-05 2.436E-02 1 B37E-06
1993 3.021E-05 2 419E-02 1.625€-06 8.070E-06 1.210E.02 8.127E-07
1994 1.500E-06 1.201E-02 8.0726-07 4.007E-06 6.007E-03 4.036E-07
1995 7 450606 5 966E-03 4.00BE-07 1 930E-06 2.983E-03 2.004€-07
1995 3.698E-06 2 962E£-03 1.990E-07 9.882E-07 1.481E-03 9.952E-08
1697 1.837E-06 1.471E-03 9.884E-08 4.90TE-07 7355804 4.042E.08
1998 9.123E-07 7.305E-04 4.908E-08 2.437E-07 3.653E-04 2 454€-08
1988 4 530E-07 3.628E-04 2437E-08 1.210E07 1.814E-04 1.219E-08
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Landfil Gas Resvits

3Ti20H

Resuits {Continued)
Year Total landfilf gas Mathana
(Mg/year} (rr’ fyear) {av ft3/min} (Mg/year) {m” tyear) (av ft*3/min)
2000 2 250E-07 1.801E-04 1.210E-08 5.009E-0B $.007E-05 6.052E-09
2001} 1. 117E-07 B8.948E-05 G.0t1E-09 2.984E-08 4.473E-05 3.005E-0¢
2002 5.548E-08 4 442E-05 2.985E-09 1.482E.08 2.221E-05 1.492E-09
2003 2.755E-08 2.2068-05 1.482E.09 7.359E-09 1 103E-05 7.411E-10
2004 1 368E-08 1.095£.08 7.360E-10 3.654E-09 5.477E-DB 3.680E-10
2008 6.793E-09 5.440E-06 3.655E-10 1.815E-09 2.720E-08 1.828E-10
2008 3.374E-09 2.701E-06 1 815E-10 g.014E.10 1.351E-06 9.075E-11
2007 1.875E-09 1.341E-06 9.013E-11 4.475E-10 8.707E-07 4 507E-11
2008 8,318E-10 6.661E-07 4.476E-11 2.222E-10 3.331E-07 2.238E-11
2009 4.131E-10 3.308E-07 2.223E-11 1,103E-10 1.654E-07 1 HHE-11
2010 2.051E-10 1.643£.07 1.104E-11 5.4B0E-11 8.213E-08 5.519E-12
2011 1.018E-10 8.157E-08 5.481E-12 2.729E-11 4.079E-08 2.740E-12
2012 5.05GE-11 4.051E-08 2.722E-12 1.351E-11 2.025E-08 1.361E-12
2013 2.512E-11 2.012E-08 1.382E-12 6.710E-12 1.006E-08 6.758E-13
2014 1.247E-11 $.069E-09 6.712E-13 3.332E-12 4,.995E-09 3.356E-13
2015 6.195E-12 4.980E-09 3.3336-13 1.655E-12 2.4B0E-09 1.666E-13
2016 3.076E-12 2.463E-09 1.655E-13 8.217E£-13 1.232E-09 8.275E-14
2017 1.528E-12 1.223E-09 B.219E-14 4.0B0E-13 B.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 3.016E-10 2027E-14 1.006E-13 1.508E-10 1.013E-14
2020 1.871E-13 1 498E-10 1.005E-14 4.997E-14 7.490E-11 5.032E-15
2021 9.289E-14 7.439E-11 4.998E-15 2.481E-14 3749811 2.499E-15
2022 4.613E-14 3.6%4E-11 2.482E-15 1.232E-14 1.847E-11 1.241E-15
2023 2.281E-14 1.834E-11 1.232E-15 6.119E-15 §.172E-12 6.162E-16
2024 1.13BE-14 9.108€-12 6.120E-16 3039618 4.664E-12 3,060E-16
2025 5.649E-15 4.523E-12 3.039E-16 1.509E-15 2.262E-12 1.620E-16
2026 2.805E-15 2.248E-12 1.500E-16 7.493E.16 1.123E-12 7.646E-17
2027 1,393E-15 115812 7.495E-17 3.721E-16 5.577E-13 3.747E-17
2028 8.917E-16 5.539E-13 3.722E-47 1 BABE-16 2770643 1.861E-17
2028 3.435E-16 2.751E-13 1.848E-17 8.976E-17 1.375E-13 9. 241E-18
2030 1.708E-18 1.366E-13 9.178E-18 4.556E-17 6.830E-14 4 GB9E-18
2031 8.471E-17 .783E-14 4.558E-18 2.283E-17 3.392E-14 2.279E-18
2032 4.207€17 3.368E-14 2.263E-48 1.124E17 1.684E-14 1.132E-18
2033 2.089E-17 1673E-14 1.124E-18 5.680E-18 8.363E-15 5.819E-19
2034 1.037E-17 8.306E-15 §.581E-19 2.771E-18 4.153E-15 2.790E-19
2035 5.151E-18 4.425E-15 2.771E-19 1.376E-18 2062615 1.386E-19
2036 2.688E-18 2.048E-15 1.376E-19 6.833E-19 1.024E-15 6.881E-20
2037 1.270E-18 1.017E-15 6.834E-20 3.393E-19 5.086E-18 3.417E-20
2038 6.308E-19 5.051E-16 3.384E-20 { B85E-19 2.526E-15 1 897E-20
2039 3132643 2 508£-16 1.6856-20 8.367E-20 1.254E-15 8.4276.21
2040 1 656E-19 1.246E-16 8.369E-21 4.155E-20 6.228E-17 4.185E-21
2041 7.724E-20 6.185E-17 4.156E-21 2.083E-20 3.093E-17 2.078E-21
2042 3.836E-20 3.072E-17 2.084E-21 1.025E-20 1.536E-17 1.032E-21
2043 1 805E-20 1.525E-17 1.025€-21 5.088E.21 7.626E-18 5.124E-22
2044 $.459E-21 7.574E-18 5.089E-22 2.827€-21 3.787E-18 2.545E-22
2045 4,697E-21 3.761E-18 2.527E-22 1.2568-21 1.B81E-18 1.264E-22
2046 2.333E-21 1.868E-18 1.255E-22 6.231E-22 9.339E-19 8.275E-23
2047 1.158E-21 92756-18 6.232E-23 3.094E.22 4.638E-19 3.116E-23
2048 5.752E-22 4.806E-19 3.095E-23 1.536E-22 2.303E-19 1.547E-23
2049 2.856E-22 2 287E-19 1.537E-23 7.630£-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
FIGURE 2
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Landfil Gas Resulis 37201

Results (Continued)

Year Total landEll gas Methane
{Mg/year} {m 3/year} fav f*3/min} {Mgfyear) (m’/year) fav ft*3I/min}

2051 7.044E-23 5.840E-20 3.750E-24 1.881€-23 2.820E-20 _ 1.B95E-24
2062 3.498£-23 2.801E-20 1.882E-24 9.343E-24 1 400E-20 9.410E-25
2053 1737823 1.391E-20 9.345E-25 4.640E-24 6.954E-21 4.673E-25
2054 B.B26E-24 6.907E-21 4.641E-25 2.304E- 24 3.453E-21 2.320E-25
2055 4.283E-24 _ 3.430E-21 2.305E-25 1.144E-24 1.715€-21 1.152E-25
2068 2.127E-24 1.703E-21 1.144E-25 5.682E.28 8.516E-22 5.722E-26
2057 1.056E-24 8.458E- 22 5.683E-28 2821E-25 4.229E-22 2.841E-26
2058 5.245E.28 4.200E-22 2 B22E-26 1.401E-28 2 100E-22 1 4HE-26
2058 2.BOSE-28 2.086E-22 1.401E-26 £.957E-26 1.043E-22 7.007E-27
2060 1.293E-25 1.036E-22 8.959E-27 3.455E26 5.179E-23 3.4B0E-27
2081 6.423E-26 6.143E-23 3.456E-27 1.716E-26 2 872E-23 1.728E-27
2082 3.180E-26 2.554E-23 1. 716E-27 8.520E-27 1.277E-23 8.580E.28
2083 1.584E.26 1.268E-23 8.522E-28 4231E-27 6.342E-24 4261E-28
2084 7._885!5 -27 6. 298E 24 4 232E.28 2.101E-27 3.149E.24 2,116E-28
2065 3.908E-27 3.128E-24 21D1E-28 1.043E-27 1.564E-24 1 051E-28
2086 1.940E-27 1.553E-24 1.044E-28 5.181E-28 7.768E-25 § 218E-29
2087 9.632E-28 7.713E-25 5.182E-29 2.573E-28 3.858E-25 2.591E-29
2068 4.783E-28 3.830E-25 2 573E-29 1.278E-28 1.915E-25 1.287E. -29
2069 2.375E-28 1.802E-25 t.278E-29 8. 344E 29 9.510E-26 6.380E-30
2070 1.178E-28 4.445E-26 6.346E-30 3.151E-29 4722828 3473E-30
2071 5 857E-29 4 690E-26 3.151E-30 1.584E-29 2._345E -26 1.576E-30
2072 2. Q0QE-29 2.320E-26 1.565E-30 7.769E-30 1.165E-26 7.824E-31
2073 1.444E-29 1.187€.26 7. 771E-31 3. 858E-30 5.783E-27 3.885E-31
2074 7AT2E-30 5. 743E-27 3.859E-21 1.916£-30 2.872E-27 1.925E-31
2075 3.562E-30 2.852E-27 1.916E-31 9.514E-31 1.426E-27 9.581E-32
2076 1.769E-30 1 416E-27 9.516E-32 4.724E-N 7.081E-28 4.758E-32
2077 B.7B3E-3% 7.033E-28 4.726E- 32 2.346E-31 35176-28 2.383E-32
2078 4.362E-31 3.493E-28 2.347€-32 1.165E-31 1.746E-28 1.173E-32
2079 2.166E-31 1.734E-28 1.165€-32 5.785E-32 8.672E-29 5.826E-33
2080 1.076E-31 8.612E-29 5.787E-33 2.873E-32 4 306E-28 2.893E-33
2081 5 341E-32 4.277E-29 2.B74E-33 1.427E-32 2.138E-29 1.437E.33
2082 2.652E-32 2.124E-2% 1.427E-33 7.084E-33 1 062829 7.135E-34
2083 1.317E.32 1.085E-28 7.0B5E-34 3.518E-33 5.273E-30 3.543E-34
2084 8.540E-33 5.237E-30 3.519E-34 1.747E-33 2.619E-30 1. 759E-34
2085 3.24BE-33 2.8601E-30 1.747TE-34 8§675E-34 1.300E.30 8 737E-35
2086 1513E-33 1.281E-30 §677E-25 4.308E-34 6.457E-31 4.339E-35
2087 8.009E-34 6.413E-31 4 308E-35 2.13¢E-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 976E-34 1.582E-31 1.063E-35 5.275E-35 7.908E-32 5.313E-36
2080 8 508E-35 7.854E-32 5.277E-36 2 620E-35 3.827C-32 2.638E-36
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Landfili Gas Results

Results (Continued)

3172011

Year Carbon dioxide NMOC
{Mg/year) {m> /year) {av ft"3/minj {Mgyear) tm” tyear) {av ft*3/min)
1950 ) 0 0 ¢ 0 9
1951 8.930E+02 4 BA3E+05 3 281E+01 1.400E+01 3 007E+03 2.625E-01
1952 1.338E+03 7.308E+05 4.910E+01 2.096E+01 5.847E+03 3.928E-01
1953 1.558E+03 8.513C+05 5.720E+01 2.441E+01 6.810E+03 4.576E-G1
1954 1.668E+03 9.111E+05 6.121E+01 2.613E+01 7.288E+03 4.897E-01
1985 1.722E+03 9.408E+05 6.321E+01 2 G98E+01 7.526E+03 5.057E-01
1956 1.748E+03 §.555E+05 6.420E+01 2. T40E+01 7 G44E+03 5.136E-01
1957 1.762E+03 9 B28E+05 6.489E+01 27615401 7.703E+03 5.175E-01
1958 1.769E+03 9.665E+05 6.494E+01 2.771E+01 7 732E+03 5.195E-01
1959 1.772E+03 9.683E+05 B.506E+01 2.777E+O4 7.746E403 5.205E-01
1960 1.774E+03 9.692E405 6.512E+01 2.779E+01 7.753E+03 5.200E-01
1661 1.775E+03 §.695E+05 6.515E+01 2.780E+1 7.757E+0D3 5212E-01
18962 1.775E+03 9.688E+05 6.516E+01 2.781E+(1 7.759E+03 5.213-01
1963 1.775E+03 9.699E+05 6.517E+01 2.781E+01 7.759E+03 5,214E-01
1964 1. 776E+03 9. 700E+05 B.5T7E+O 2.782E+01 7.760E+03 5.214E-01
1965 1.776E+03 9.70DE+05 6.518E+01 2 782E+01 7.760E+03 5214E-01
1986 1.776E+03 9.700E+05 6.518E+01 2.782E+D1 7.760E+03 5.214E-01
1967 1.776E+03 9.700E+05 6.518E+01 2.782E+03 7.760E+03 5214E-01
1968 8.818E+02 4 817E+05 3.237E+01 1.381E+401 3.854E+03 2.389E-01
1969 4.379E+02 2.302E+05 1.607E+01 8.859E+00 1.914E+03 1,286E.01
1970 2.174E+02 t.188E+05 7.881E+00 3.406E+00 9 503E+02 6.385E-02
1971 1.080E+02 5 899E+04 3.963E+00 1.892E+00 4.719E+02 3. 171E-02
1972 5.362E+01 2.929E+04 1.968E+00 8.400E-01 2.343E+02 1.575E-02
1973 2 663E+01 1.455E+04 9.774E-01 4.171E-01 1.164E+02 7.819E-03
1974 1.322E+01 7.223E+03 4.853E-01 2.071E-01 5.779E+01 3.883E-03
1975 8.566E+00 3.587E+03 2 410E-01 1.029E-0% 2 B70E+01 1.928E-03
1976 3.261E+00 1.781E+03 1.187E-01 5.108E-02 1.425E+01 9.575E-04
1977 1.819E+00 8.846E+02 5.943E-02 2.537E-02 7.076E+00 4. 755E-04
1978 8.041E-01 4.383E+02 2.851E-G2 1.260E-02 3.514E+00 2.381E-04
1979 3.993E-01 2.184E+02 1.466E-02 6.255E-03 1.745E+00 1.472E-04
1980 1.983E-04 1.083E+02 7.278E-03 3.106E-03 8.666E-01 5.822E-05
1881 D.846E-02 5.379E+01 3.514E-03 1.542E-03 4 303E-01 2.801E-05
1882 4,880E-02 2. 671E+01 1.795E-03 7.B60E-04 2.137£-01 1.436E-08
1983 2.42BE-02 1.326E401 8.912€-04 3.804E-04 1 0B1E-01 7.130E-06
1984 1.206€-02 6.587E£+00 4.426E-04 +.889E-04 5.270E-02 3.541E-06
1985 5 988E-03 3.271E+00 2.195E-04 9.380E-05 2.617E-02 1.758E-06
1986 2.973E-03 1.624E+00 1 091E-04 4 658E-05 1.296E-02 8.731E-07
1987 1.477E-03 8.066E-01 5.420E-05 2.313E-05 6.453E-03 4.336E-07
1988 7.332E-04 4 B08E-01 2 631E-05 1.148E-05 3.204E-03 2153E-07
1989 3.641E-04 1.989E-01 1.336£.05 5.704E-06 1.591E-D3 1.0689E-07
1890 1.808E-04 9.878£-02 6 837E-05 2.832E-06 7.802E-04 5. 308E-08
1981 §.979E-05 4.8056E£-02 3.296E-08 1.407E-06 3.924E-04 2.637E-08
1662 4 459E-05 2.436E-02 1.837E-06 6.985E-07 1.949E-04 1.309E-08
1993 2. 214E-05 1.210E-02 8.127E-07 3.469E-07 9.677E-05 6.502E-09
1594 1.089E-05 8.007E-03 4.036E-07 1.722E-07 4 805E-05 3.228E-09
1995 5.460E.08 2 983E-03 2.004E-07 8.553E-08 2.386E-05 1.603£-09
1998 2711E08 1.481E-03 9.952E-08 4,247E-08 1.185E-05 7.962E-10
1997 1.346E-06 7.355E-04 4.942E-08 2.109E-08 5.884E-06 3.854E-10
1968 6.686E-07 3.853E-04 2.454E-08 1.047E-08 2.922E-08 1.863E-10
190949 3.320E-0G7 1 814E-04 1 218E-08 5.201E-D8 1.451E-06 9.750E-11
FIGURE 2
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Landfil Gas Resuits

Resuits {Centinued)

J2011

REPORT - 11

Year Carbon dioxide NMOC
{Ma/year) {m° tyear) (av ftrmin) (Kolvear) {m* fyear) {av fi*3/min}
2000 1.64GE-07 9.007E-05 6.052E-09 2.583E-09 7.208E£-07 4.842E-11
2001 8 187E-08 4.473E-05 3.D05E-089 1.283€-09 3.578E-07 2.404E-41
2002 4.066E.08 2.221E-05 1.492E-09 6.369E-10 1.777E-07 1.194E-11
2003 2.019E-08 1.103E-05 7411E18 3.163E-10 8 824E-08 5.920E-12
2004 1.003E-08 5.477E-08 3.580E-10 1571E-10 4.382E-08 2.944E.12
2005 4,679E-09 2.720E-06 1.828E-10 7.800E-11 2.176E-08 1.462E-12
2006 2.472E-08 1.3516.08 9,075E-11 3.873E-11 1.081E-08 7.260E-13
2007 1.228E-09 6.707E-07 4507E-11 1.923E-11 5.368E-09 3.808E-13
2008 8.097E-10 3.331E-07 2.238E-19 9.551E-12 2.865E-09 1.790E-13
2008 3.028E.10 1.654E-07 1.111E-11 4.743E-12 1.323E-09 8.890E-14
2010 1.503E-10 8.213E-08 5519E-12 2.355E-12 6.571E-10 4.415E-14
2011 7.466E-11 4.079E-08 2.7408-12 1.170E-12 3.263E-10 2192E-14
2012 3.708E-11 2.025£-08 1361612 5.808E-13 1.620€-10 1.089E-14
2013 1.841E-11 1.008E-08 6.758E-13 2.684E-13 8.046E-11 5.406E-15
2014 8.143E-12 4.995E-09 3.356E-13 1.432E-13 3.996€-11 2.685E-15
2015 4.540E-12 2.4B0E-09 1.666E-13 7112814 1.984E-11 1333E-15
2016 2.256E-12 1.232E-08 8.275E-14 3.532E-14 $.853E-12 6.620E-16
2017 1.120E-12 6.116E-10 4.109E-14 1.754E-14 4.893E-12 3.288E-16
2018 5.550E-13 3.037E-10 2.041E-14 8.708E-15 2.430E.92 1.633E-16
2019 2.761E-13 1,508E-10 +.013E-14 4,325E-15 1.207E-12 8.107E-17
2020 1.371E-13 7.490E-11 5.032E-15 2.148£-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 3.381E-14 £.847E11 1.241E-15 5.206E-16 1.478E-13 9.928E-18
2023 1.679E-14 9.172E-12 6.162E-16 2.B30E-18 7.337E-14 4.930E-18
2024 8.337E-15 4.554E.12 3.060E-16 1.306E-16 3.644E-14 2.448E-18
2025 4.140E-15 2262612 1.520E-16 6.486E-17 1.808E-14 1.216E-18
2026 2.058E-15 1123642 7.546E-17 3.221E-17 8.985E.15 6.037E-19
2027 1.021E-15 5.577E-13 3.747E-17 1.599E-17 4.462E-15 2.998E-19
2028 5.070E-16 2.770E-13 1.864E-17 7.942E-18 2.216E-15 1.489E-18
2029 2.51BE-16 1375613 9.241E-18 3.944E-18 1.100E-15 7.393E-20
2030 1.250E-16 6.830E-14 4.589E-18 1.G58E-18 5.454E-16 3.671E-20
2031 8.208E-17 3.302E-14 2.279E-18 9.725E-19 2.713E-16 1.823E-20
2032 3.083E-17 1.884E-14 1.132E-18 4.83DE-19 1.347E-16 9.053E-21
2033 1.531E-17 8.363E-15 5.519E-18 2.398E-19 6.691E-17 4 49821
2034 7 602E-18 4.153E-15 2.790E-19 1491818 3.323E-17 2.232E-21
2035 3.775E-18 2.062E-15 1.386E-19 5,914E-20 1.650E-17 1.108E-21
2036 1.875E-18 1.024€-15 6.881£.20 2.937E-20 8.193E-18 5.605E-22
2037 9.310E-19 5.086E-16 3.417E-20 1.458€-20 4.069E-18 2.734E.22
2038 4.623E-19 2.526E-16 1.697E-20 7.242E-21 2.020E-18 1.358E-22
2039 2.296E-19 1.254E-16 8.427E-21 3.596E-21 1.003E-18 6.741E-23
2040 1.140E-19 6.228E-17 4.185E-21 1, 786E-21 4.982E-19 3.348E-23
2041 5 661620 3.093E-17 2.078E-21 8.868E-22 2.474E-19 1.662E-23
2042 2.811E-20 1.536E-17 1.0328-21 4.404E-22 1.229E-19 8.255E-24
2043 1.396E-20 7.626E-18 5,124E-22 2.187€-22 6.101E-20 4.099£.24
2044 6.9326-21 3.787E-18 2.545E.22 1.086E-22 3.0308-20 2.036E-24
2045 3.443E-21 1.881E-18 1.264E-22 5.393E-23 1.506E-20 1.011E-24
2046 1.710E-24 9.339E-19 6.275E-23 2.678E-23 7.471E-21 5.020E-25
2047 8.489E-22 4.638E-19 3.416E-23 1.330E-23 3.710E-21 2.493E-25
2048 4.216E-22 2.303E-18 1.547E-23 6.804E-24 1.842E-21 1.238€-25
2048 2.093E-22 1.144E-19 7.684E-24 3.279E-24 §.148E-22 6.147E-26
2050 1.040E-22 5.879E-20 3.8161.24 1.629E-24 4.5438-22 3.053E-26
FIGURE 2



Landfill Gas Resuits

Resuits {Continued}

30712011

REPORT - 12

Year Carbon dioxide NWMOGC
{(Mg/year) {m’/vean {av ft*3/min) (My/year) (m’ year) fav ft*3/min)
2051 5.162E-23 2.820E-20 1.895E-24 8.087E-25 2.256E-22 1.516E-26
2052 2.564E-23 - 1 400E-20 9.410E-25 4 018E-25 1.120E-22 7.528E-27
2053 1.273E-23 6.954E-21 4.673E-25 1.984E-25 5.564E-23 3.738E-27
2054 6.322E-24 3.453E-21 2.320E-25 5.903E.26 2.763E-23 1.856E-27
2055 3.138E-24 1.745E-21 1.152E-25 4 918BE-26 1.3728-23 0.218E-28
2056 1.558E.24 B.516E-22 5.722E-26 2.442E-28 6.813E-24 4.578€-28
2057 7741825 4 229E-22 2.B41E-26 1.213E-26 3.383E-24 2.273E-28
2058 3.B44E-25 2.100E-22 1411E-28 6.022E-27 1.680E-24 1.128E-28
2059 1.908E-25 1.043E-22 7.007E-27 2.980E-27 8.343E-25 5.606E-29
2060 9.480£-26 5.179E-23 3.480E-27 1 .48_5E-27 4.143E-25 2.784E-29
2061 4.707E-26 2.572E-23 1.72BE-27 7.374E-28 2 057E-25 1.392E-29
2082 2.338E-26 1.277E-23 8.580£-28 3.662E-28 1.022E-25 6.864E-30
2083 1.163E-26 6.342E-24 4.261E-28 1.819E-28 5.073E-26 3.409E-30
2064 5. 765E-27 3.149E-24 2.116E-28 9.030E-28 2.519E-26 1.893E-3¢
2065 2.863E-27 1.564E-24 1.051E-28 4 4B4E-29 1.251E-26 8.4D8E-31
2066 1.4226-37 7. 7BGE-25 5218E-28 2.227E-28 8.2913E-27 4. 174E-34
2067 7.055E-26 3.856E-25 2 591E-29 1.108E-29 3.085E-27 2.073E-31
2068 3.505E-28 1.815E-25 1.287£-20 5.491E-30 1.532€-27 1.029E-31
2069 1. 741E-28 4.510E-26 6.390E-30 2727E-30 7.608E-28 5.112E-32
2070 8.644E-28 4.722E-26 3.173E-30 1.354E-30 3.7788-28 2.53BE-32
2071 4.293E-28 2.345E-26 1.576E-30 6 725E-31 1.876E-28 1.261E-32
2072 2.132E-29 1.165E-26 7.824E-3% 3.339E-11 9.316E-29 6.258E-33
2073 1.059E-29 B.783E-27 3.885E-31 1.858E-31 4526E-29 3.108BE-33
2074 5 257E.30 2 872827 1.929€-31 8.236E-32 2.207E-28 1.544E-33
2075 2 810E-30 1.426E-27 9.581E-32 4.089E-32 1.141E-29 7.665E-34
2676 1.296E-30 7.081E-28 4.758E.32 2.031E-32 5.665E-30 3.806E-34
2077 6.437E-31 Is7E-28 2.363E-32 1.G08E-32 2.813E.30 1.890E-34
2078 3.197E-31 1.746E-28 1. 173E-32 5.008E-33 1.397E-30 9.386E-35
2078 1.587E-31 B.B72E-29 5.826E-33 2.487E-33 8.937E-3% 4.661E-35
2080 7.883E-32 4.306E-29 2.893E-33 1.235E-33 3.445E-31 2.315E-38
2084 3.914E-32 2.138E-29 1.437E-33 8.132E-34 1.711E-31 1.149E-35
2082 1.944E-32 1.062E-28 7.135E-34 3.045F-34 B.485E-32 5.708E-36
2083 9.653E-23 5.273E-30 3.542E-34 1.512E-34 4.219E-32 2.B34E-36
2084 4793E-33 2.618E-30 1.759E-34 7.5008E-35 2.095E-32 1.408E-38
2085 2 380E-33 1,300E-30 8.737E-35 3.729E-35 1.040E-32 6.990£-37
2086 1.182E-33 8.457E-31 4.339£-35 1.852E.36 5. 168E-33 3 471E-37
2087 5.870E-34 3.207E-31 2 155E-35 $.195E-36 2.565£-33 1.724E-37
2088 2.815E-34 1.5928-31 1.070E-35 4.566E-36 1.274E-33 8.559E-38
2089 1.447E-34 7.808E-32 £.313E-26 2.268E-35 £.326E-24 4.250E-28
2080 7.18BE-35 3.927E-32 2.638E-36 1.126E-36 3.141E-34 2.111E-38
FIGURE 2
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Landfil Gas Resuits

Input Review
LANDFILL CHARACTERISTICS

Landfili Opan Year 1850

Landfil Closure Year {with 80-year Emit) 1966

Actuat Closure Year {without limif} 1966

Have Model Caiculate Closure Year? No

Waste Design Capacily 182,500 short fons
MODEL PARAMETERS

Methane Generation Rate, k 0.050 year™

Potential Methane Generation Capacity, L, 170 m g

NMOC Concentration 4,000 pprivv as hexane
Methans Content 50 % by volume

GASES / POLLUTANTS SELECTED

Gas / Polfutant #1- Total fandfill gas
Gas / Pollutant #2. Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC
WASTE ACCEPTANCE RATES
Year Waste Accepled Waste-in-Place

{Mg/yearj (short tons/year} {Mg) {short tons)
1950 9,759 10,735 ) 0
1951 9,759 10,735 8,759 10,735
1982 9,758 18,735 19,518 21.470
1853 9,758 10,735 28,277 32,205
1954 8,758 10,735 39,038 42,940
1855 8,759 10,735 48,795 53,675
1956 8,759 10,738 58,585 64,410
1857 9,759 10,735 68,314 75,145
1958 9,759 10,735 78.073 85,880
1959 9,759 10,735 87,832 96,615
1960 8,759 10,735 97 591 107,350
1951 9,759 10,735 107,350 118,085
1962 9,759 10,735 117,108 128,820
1963 9,759 10,735 128,868 139,555
1964 9,759 10,735 136,627 150,200
1965 9,758 10,735 146,386 161,025
1966 8,759 10,735 156,145 171,780
1967 0 0 165,905 182,495
1868 o a 165,905 182,485
1969 0 0 165,805 182,405
1970 0 g 165,905 182,485
1974 0 o 165,805 182,495
to72 0 ¢ 165,905 182,495
1973 ) o 165,905 152,495
1974 g 9 165,805 182,485
1975 0 0 185,805 182,465
1978 o 0 165,906 182,495
1977 ¢ g 165,905 182,495
1978 0 0 165,605 182,495
1979 0 0 165,908 182,495
196¢ 0 G 165,905 182,495
1981 0 v 165,905 182,495
1982 g o 165,905 182,495
1983 ) t] 165,905 182,485
1984 0 0 165,905 182,445
1865 G 5] 165,908 182,495
1986 g ¢ 165,905 182,495
1987 Q a 165,505 182 485
1988 0 0 165,905 182,495
1889 ¢ G 185,905 182,485
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Landfil Gas Results " 3772014

WASTE ACCEPTANCE RATES (Continued)

Year Waste Accepted Waste-In-Place
(Myg/year] {short tons/year} {Mg) {short tons}

1950 0 ¢ 165,905 162,495
1891 o g 165,805 182,485
1862 o ) 165,905 182,495
1993 0 g 165,905 182,485
1964 0 g 165,905 182,495
1995 0 0 165,905 182,488
1996 0 0 165,906 182,495
1857 0 g 165,605 182,485
998 ¢ g 165,905 182,495
1989 o 0 165,305 182.495
2000 0 0 165,905 182,485
2001 0 0 165,905 182,485
2002 g o 165,905 182 455
2003 ¢ o 165,905 982,485
2004 G g 166,805 182,495
2005 0 0 165,905 182,485
2006 0 0 165,805 182,495
2007 0 g 165,905 182,485
2008 Q ¢ 165,805 182,485
2009 0 0 165,908 182,485
2010 0 0 165,905 182,495
2011 0 0 165,905 182,495
2012 o 0 165,905 182,495
2013 ¢ 0 165,805 182,495
2014 4 ¢ 165,905 182,495
2015 0 0 165,905 182,455
2018 0 0 185,905 182,495
2017 4 o 185,906 182,485
2018 0 ] 165,905 182 485
201¢ 0 o 165,905 182 495
2020 0 0 165,805 182.495
2021 0 0 165,805 182,495
2022 Q 0 165,305 182.405
2023 2} o 165,905 182,495
2024 o 0 165,805 182 485
2025 i 0 165,906 182,495
2028 4] 0 165,905 182,485
2027 0 o 165,905 182,495
2028 it 0 165,905 182,495
2028 0 4] 165,505 182,485

FIGURE 2
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Landfil Gas Results

Pollutant Parameters

Gas / Pollutant Default Parameters:

User-spacified Polfutant Parameters:

372011

Concentration Concentration
Compotnd Molscutar Weight
o |jotallandfil gas Q.00
¢ [Methane 16.04
& [Cathon dioxide 44.01
NMOC 86.18
1.1, 1-Trichlorpathane
{methyt chioroformy -
HAP 048 133.41
1,1,22-
Tetrachloroethane -
HAPNDC 1.1 167.85
1,1-Dichioroethane
(sthylidene dichloride} -
HAPNOC 24 88.97
1,1-Dichicroethene
{vinylidene chlaride) -
HAPNGC 0.20 96.94
1,2-Dichioroethane
{ethylene dichloride} -
HARPNOC (.41 96.96
1,2-Dichtoropropane
{propytane dichloride; -
HAPNOC 018 112.99
2-Proparnod {isopropyt
glooholy - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HARPNGC 53 53,06
Benzene - No of
Unknown Co-disposal -
HAPIVOC 1.8 78.11
Benzene - Co-disposal -
a HAPAGC 11 78,11
c {Bromodichioromethane -
£ lvoc 3.1 163.83
3 |Butane - VOC 5.0 £8.12
% |Carbon disulfide -
HARPNOC 0.58 78.13
Carbon monoxide 140 28.01
Carbon teirachloride -
HARPNOC 4.0E-03 153.84
Carbonyl sulfide -
HAPNOC 0.48 60.07
Chlorobenzene -
RAPNOC 0.25 112.568
Chiorodifluoromethane 1.3 86.47
Chiaroethane {ethyl
chiloride) - RAPNVOC 13 64.52
Chioroform - HARPAVOC 0.03 119.39
Chioromethane - VOG 1.2 50.49
Dichtorobenzene - (HAP
for para isomer/VOC) 0.21 147
Dichlorodifiuoromethane 16 120.91
Dichlorofluoromethane -
VOO 286 102,92
Dichioromethane
{methylene chioride} -
HAP 14 84 94
Dimethyl sulfide (methyt
sulfide) - VOO 7.8 62.13
Ethane 880 30.07
Ethanol - VOG 27 4608
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Pollutant Parameters (C

Landfilt Gas Resuits

ontinued)

Gas / Pollutant Defauit Parameters:

User-specified Fol,

futant Parameters:

Concentration

Concentration

Compound {ppmv} Molecular Weight {ppmv ) Motecular Weight
tihyl mercaplan
{ethanethiol) - VOC 23 62,13
Ethytbenzene -
HARNQC 48 106.16
Ethylene dibromide -
HAPNQC 1.0E-03 187.88
Fluorotrichloromethane -
VOC 0.78 137.38
Hexane - HAPA/OC 66 86.18
Hydrogen sulfide 36 34.08
Mercury {lotaf) - HAP 2 9E-04 200.61
Methyl ethyl ketonig -
HAPNOC 7.1 72.41
Methyt iscbutyl ketone -
HAPNVOC 1.8 100.18
Methy! mercaplan - VOO 25 48.11
Pentane - VOC 33 72.15
Perchiorcethylene
{tetrachloroethylene) -
HAF A7 165.83
Propane - VOO 11 44.09
t-1,2-Dichiaroethene -
VoG 2.8 85.94
Toluene - No or
Unknown Co-disposal -
HAPNOC 39 92.13
Toluane - Co-disposal -
HAPNOC 170 9213
Trichlorosthylene
9 {trichtoroethena) -
C {HAP/NVOC 2B 131.40
S |Vinyl chloride -
© {HAPNGC 7.3 8250
& Ixylenes - HAPAVOC 12 106,16

3712011
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Landfil Gas Resulis

TR0

Results
Year— Total landfill gas _ Methane

(Mg/year) (m° fyear) {av ft"3/min) {Mg/year) {m? ryear {av ft"}/min}
1950 0 0 0 0 0 0
1651 2.026E+402 1.622E+05 1.090E+01 5.44ZE+01 8.112E+04 5.450E+00
1852 3.953E+02 3.165E+05 2.127E+01 1.086E+02 1.583E+05 1.063E+01
1953 5 786E+02 4,633E+05 3. 113E+01 1.548E+02 2.317E+05 1.557E+01
1954 7.530E+02 B.030E+05 4 051E+01 2.011E+02 3.015E+05 2.026E+01
1955 9. 189E+02 7.358E+05 4.944E+01 2 ABGE+02 3.679E+05 2.AT2E+01
1956 1.077TE+03 8.621E+05 5.793E401 2.B76E+02 4,311E+05 2 896E+01
1957 1.227E+03 9.823E+05 6 600E+01 3.277E+02 4.912E+08 3.300E+04
1558 1.370E+03 1.OVTE+DS 7.368E+01 3 BBBE+D2 5.4B3E+06 3.684E+01
1959 1.505E+03 1.208E+06 8.009E+01 4,021E+02 6.027E+05 4.050E+01
1960 1.635E+03 1.309E+06 8 704E+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 72BE+01
1962 1.874E+03 1.501E+06 1.008E+02 5.006E+02 7.504E+05 5.042E+01
1963 1.985E+03 1.600E+06 1.068E+02 5.303E+02 7.949E+05 5 341E+01
1964 2.091E+03 1.675E+08 1.126E+02 5.586E+02 8.373E+05 5.826E+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+05 1.231€+02 6.110E+02 9 159E+05 6.154E+01
1967 2.379E+03 1.906E+06 1.280E+02 6.353E+02 9.523E+05 6.399E+01
1968 2.263E+03 1.812E+06 1.217E+02 6.044E+02 9.059E+05 6.087E+01
1969 2.152E+03 1.723E+08 1.158E+02 5.740E+02 §.617E+05 5.790E+01
1970 2.047E+03 16396406 1.101E+02 5.468E+02 8.197E+D5 5.507E+01
1871 1.947E+03 1.559E+06 1.048E+02 5,202E+02 7.797E+05 5.239E+01
1972 1.B52E+03 1.483E+06 9.9B7E+01 4.948E+02 7.417E+05 4 9B3E+01
1973 1.762E+03 1411E+08 9.480E+01 4.707E+02 7.055E+05 4,740E+01
1974 1.676E+03 13426406 9.018E+401 4 4TTE+O2 B.711E+05 4,500E+01
1875 1.594E+03 1.277E406 8.578E+01 4.250E+02 6.384E+05 4.289E+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+08 7.782E+04 3.854E+02 §.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 1.308E+03 1.045E+06 7.023E+01 3.4B7E+02 5.226E+05 3.512E+01
1980 12426403 9.943E+05 8.661E+01 3.317E+02 4.572E+05 3.340E +01
1081 1.181E+03 9.458E+05 6.355E+01 3.155€+02 4,729E+05 3477E+01
1982 1.124E+03 8.997£+08 6.045E+01 3.001E+02 4.498E+05 3.023E+04
1983 1.069E+03 8.558E+05 5.750E+01 2 B55E+02 4.279E+05 2.875E+01
1984 1.017E+03 8.141E+05 5.470E+01 2.116E+02 4 070E+05 2.735E+01
1985 0.671E+02 7.744E+05 5 203E+01 2.583E+02 3.872E+05 2.601E+01
1085 9.199E+02 7.366E+05 4.949E401 2.457E+02 3.683E+405 2.475E+01
1987 8.750E+02 7.007E+05 4,708E+01 2.337E+02 3,503E+05 2 364E+01
1688 8.323E+02 6.665E+05 4.478E+01 2.223E+02 3.333E+05 2.239E+01
1989 7.918E+02 6.340E+405 4 260E+01 2.115E+02 3.170E+05 2 130E+01
1680 7.531E+02 6.031E+05 4.052E+01 2.012£+02 3.015E+05 2.026E+01
1991 7.164E+02 5,737€+05 3.854E+01 1.914E+02 2.868E+05 1.927E+01
1992 5.815E+02 5.457E+05 3.666E+01 1.820E +02 2.728E+05 1.833E+01
1983 B.462E+02 5 191E+05 3.488E+01 1.732E+02 2.505E+05 1,744E+01
1994 6.166E+02 4.938E+05 3.318E+01 1.647TE+02 2.469E+05 1.658E+01
1995 5.866E+02 4.697E£+08 3.168E+01 1.567E+02 2.34BE+05 1.57BE+01
1996 5.579E+02 4.468E+05 3.002E+01 1.490E+02 2.234E+05 1.501E+01
1997 5.307E+02 4.250E+05 2.855E+01 1.418E+02 2.125E405 1.428E+01
1598 5 048E+02 4.043E+05 2.716E+01 1.348E+02 2.021E+05 1.358E+01
1999 48028402 3.845E+05 2.584E+01 4.283E+02 1.923E+05 1.292E+01

FIGURE 2
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t.andfii Gas Results

Results (Continued)

;TR0

Yoar Total jandfill gas Methane

{Mg/year) {rn ryear) (av f5Ymin) (Mg/vear) (m* tyear) {av #°3/min)
2000 4.568E+02 3.658E+05 2.458E+01 1 220E+02 1.820E+D5 1.226E+01
2001 4.3458+02 3.479E+05 2.338E+01 1.161E+02 1.740E+05 1.169E+01
2002 4.133E+02 3.390E+05 2.224E+01 1.104E+02 1.655E+05 1 412E+01
2003 3.932E+02 3.14BE+05 21156401 1.050E+02 1.574E+05 1.066E+01
2004 3.740E+02 2 995E+05 2.012E+01 9.990E+01 1.497E+05 1.008E+01
2005 3.658E+02 2.B4DE+058 1.914E+01 9 503E+(1 1 424E+05 9.570E+00
2006 3.384E+02 2.710E+05 1.821E+01 8.030E+01 1.355E+05 9.104E+00
2007 3.218E+02 2.578E+05 1.732E+01 8 598E+01 1,289E+05 8.660E+00
2008 3.062E+02 2 A52E+05 1.647E+01 8.179E+01 1.226E+06 8.237E+00
2009 2.913E+02 2.332E+05 1.567E+01 7.780E+01 1.166E+05 7.836E+00
2010 2.77T1E+02 2 219E+05 1.491E+01 7.401E+G1 1.109E+05 7.453E+00
2011 2.636E+02 2. 110E+05 1.418E+01 7.040E+01 1.055E+05 7.080E+00
2012 2 BOTE+02 2.007E+05 1.349E+01 B6.696E+01 1.004E+05 8,744E+00
2013 2.385E+02 1.910E+05 1.283E+01 6.370E+01 9.54BE+04 8.445E+00
2014 2.268E+02 1.816E+05 1.220E+01 6.059E+01 9.082E+04 6 102E+00
2015 2.158E+02 1.728E+05 1.161E+01 5.764E+01 8.839E+04 5.BOSE+00
2016 2.053E+02 1 544E+05 1.104E+01 5.483E+01 8218E+04 5.522E+00
2017 1.952E+02 1.563E+08 1.050E+01 5.215E+01 7.817E+04 5.252E+00
2018 18576402 1.487E305 9.992E+00 4.961E+01 7.438E+04 4.996E+00
20190 1.767E+02 1.415E+05 9.5058+00 4 719E+01 7.073E+04 4 752E+00
2020 1.680E+02 1,346E+058 9.041E400 4.489E+01 B6.728E+04 4 521E+00
2021 1.50GE+02 1.280E+08 8.600E+00 4.270E+(1 6.4D0E+04 4.300E+00
2022 1.521E+02 1.21BE+05 8.181E+00 4.062E+01 6.088E+04 4.091E+00
2023 1.44BE+02 1.158E+05 7.782E+00 3.864E+01 5.791E404 3.891£+00
2024 1.378E+02 1.102E+05 7.402E+00 3 B75E+01 5.509E+04 3.701E+00
2025 1.308E+02 1.048E+05 7.041E+00 3 496E+01 5.240E+04 3.521E+00
2026 1.245E+02 9.968E+04 £.698E+00 3.325E+04 4.984E+04 3.348E+00
2027 1.184E+02 9.483E+04 6 371E+00 3.463E+01 4 741E+04 3.186E+00
2028 1.126E+02 8.020E+04 8.061E+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 5.484E+00 2.723E+01 4.081E+04 2.742E+00
2031 9.695E+01 7.764€+04 5216E+00 2 590E+01 3.882E+04 2.808E+00
2032 9 2238401 7.385E+04 4 962E+00 2 463E+01 3.683E+04 2.481E+00
2033 8.773E+01 7.025E+04 4.720E+80 2.343E+01 3.512E+04 2.360E+00
2034 8.345E+01 6.682E+04 4.490E+00 2.229E+01 3.341E+04 2 245E+00
2035 7.938E+01 6.356E+04 4.271E+00 2.120E+01 3.178E404 2.435E+00
2038 7.551E+01 6.046E+04 4.063E+00 2.017E+01 30235404 2.0H1E+00
2037 7 183E+01 5.752E+04 3.864E+00 1.919E+01 2.876E+04 1.932E+00
2038 §.832E+01 5.471E+04 2B7BE+00 1.825E+01 2 736E+04 1.838E+00
2039 §.490E+01 5.204E+04 3.497E+00 1.736E+04 2.602E+04 1 748E+00
2640 6.182E+01 4 950E+04 3.326E+00 1 851E+01 2.475E+04 1863E+00
2041 5.881E+01 4.700i+04 3.164E+00 1.571E+01 2.354E+04 1.582E+00
2042 5.594E+01 4.479E+04 3.0908+00 1.494E+01 2.240E+04 1.505E+00
2043 5.321E+01 4.261E+04 2.863E+00 1.421E+01 2.130E+04 1.431E+00
2044 5.062E+01 4.053E404 2.723E+00 1.352E+01 2.027E+04 1.362E+Q0
2045 4 815E+01 ~ 3.855E+04 2. 590E+00 1.286E+01 1 928E+04 1.2958+00
2046 4 580E+01 3.867E+04 2.464E400 1.223E+01 1.834E+04 1.232E+00
2047 4,356E+01 3.488E+04 2 344E+00 1.164E+01 1.744E+04 1.172E+00
2048 4. 144E+01 3.318E+04 2.230E+00 1.107E+(1 1.659E+04 1. 115E+00
2049 3.042E+01 3.157E+04 2 121E+00 1.053E+01 1.678E+04 1.080E+00
205¢ 3.750E+01 3.003E+04 2.017E+00 1.002E+01 1.501E+04 1.009E+00

FIGURE 2
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Landfiit Gas Resuits

Results (Continued)

72011

Year Totai landfill gas Methane
(Muiyear) ¢ ryear) {av ft*¥/min) (Ma/year) tm” fyear) {av ft>3/min)
2651 I BETE+01 2.856E+04 1.919E+00 9.527E+00 1 428E+04 9.595E-01
2052 3.393E+01 2.7T17TE+04 1 828E+00 6.063E+00 1 358E+04 8.127E-01
2053 3.227E+1 2 584E+04 1.736E+00 8.621E+00 1.292E+04 B.682E-01
2054 3.070E+01 2.458E+04 1.652E+00 8 200E+00 1 220E+04 8.259E-01
2065 2.820E+01 2.338E+04 1.671E+00 7.800E+80 1.169E+04 7 856E-01
2056 2.778E+01 2.224E+04 1.495E+00 7.420E+00 1 112E+04 7.473E-01
2057 2 B42E+01 2. 11BE404 1.422E+00 7.058E+00 1.058E+04 7.108E-01
2058 2.513E+01 2.043E+04 1.352E+00 6.714E+00 1.0068+04 8.762€-01
2059 23915401 1.915E+04 1.286E+00 6.386E+00 9 .573E+03 6.432E-01
2060 2274E+01 18215404 1.224E+80 6.075E+00 9 106E+03 &.118E-01
2061 2.163E+04 1.732E+04 1.184E+00 5.779E+00 8.662E+03 5 820E-01
2062 2.058E+01 1.648E+04 1.107E+00 5.497E+00 8.239E+03 5.536E-01
2083 1.957E+01 1.567E+404 1.083E+00 5.220E+00 7.837E+03 5 266E-01
2064 1.862E+01 1.491E+04 1.002E+00 4.574E+00 7.455E+03 5.009E-01
2065 1.771E+01 1.418E+04 9.530E-01 4 731E+60 7.092E+03 4,785E-M
2066 1.685E+01 1.340E+04 9.065€-01 4 500E+00 B.746E+03 4.532E-01
2067 1.603E+01 1.2836+04 8.623E-G1 4,281E+00 6.417E+03 4.311E-01
2068 1.525E+01 1.221E+04 8.202E-01 4.072E+00 6.104E+03 4.101E-01
2069 1.450E+01 1.161E+04 7.802E-01 3.874E+00 5 B0BE+03 3.901E-0%
2070 1.379E+01 1.105E+04 7 422E-01 3,685E+00 5.523E+03 3.711E.01
2071 1.312E+81 1.051E+04 7 080E-01 3.505E+00 5.254E+03 3.530E-01
2072 1.248E+01 9.995€+03 6.715E-01 3.334E+400 4.997E+03 3.358E-01
2073 1.187E+01 9 507E+03 6.388E-01 3.171E400 4.754E+403 3.194E-01
2074 1.129E+01 9.044E+03 6.076E-01 3.617E+00 4.522E+03 3.038E-01
2075 1.074E+01 8.60ZE+03 5.780E-01 2.870E+00 4.301E+03 2.890E-01
2078 1.0226+01 8.183E+03 5 498E-0t 2.730E+00 4 091E+03 2.749E-01
2077 9.721E+00 7.784E+03 5.230E.01 2.598E+00 3 802E403 2.615E-01
2078 9.247E+00 7.404E+03 4.975E-01 2. 470E+00 3 702E+03 2.487E-D1
2079 8.796E+00 7.043E+03 4.732E-81 2.349E+00 3.5226+403 2 366E-01
2080 8.367E+00 B.700E+03 4 504E-01 2.235E+00 33505403 2.254E-01
2081 7 959E+00 6.373E+03 4 282E-01 2.128E+00 3.186E+03 2.141E-01
2082 7.570E+00 6.062E+03 4.673E-01 2.0228+00 3.031E+03 2.037E-01
2083 7.204E+C0 6.766E+03 3.874E-01 1 924E+00 2 883E+03 1.837E-01
2084 6.850E+00 5.485E+03 3.685E-01 1.830E+00 2.743E+03 1.843E-01
2085 6.516E+00 5.218E+03 3.506E-01 1 740E+00 2 B09E+03 1.753E-01
2086 6.198E+00 4.963E+03 3.335E-01 1.856E+00 2.482E+03 1.867E-01
2087 5.806E+00 4.721E+03 3.4726-01 1.575E+00 2 381E+03 1.58BE-01
2088 5 6OBE+00 4.491E+03 3.0176-01 1.498E+00 2 245E+03 1.509E-01
2089 5.335E+00 4.272E+03 2.870E-01 14256400 2.136E+03 1.435E-01
2090 5 075E+00 4.0645+03 2 730E-01 1.365E+00 2 032E+03 1.365E-01
FIGURE 2
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Resulis {Continued)
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Year Carbon dioxide NNMOC
{¥yg/year) {m? /year) {av fi*3/min) {Ma/year) (m‘a“lyearj {av ft"3/min)
1950 0 0 0 0 0 5
1851 1.485E+02 8.112E+04 5.450E+00 2.326E+00 5.489E+02 4.360E-02
1952 2.897E+02 1.583E+05 1.063E+G1 4.539E+00 t.266E+03 8.508E-02
1953 4.241E+02 2.317E+05 1 657E+01 6.643E+00 1.853E+03 1.245E-01
1954 5.518E+02 3.015E+05 2.026E+01 8.645E+00 24126403 1.621E-01
1955 6.734E+02 3.678E+05 2.472E+01 1.055E+01 2.943E+03 1. 978E-01
1956 7.891E+02 4.311E+05 2 .898E+01 1 236E+01 3.448E+03 2.317E-
1957 8.501E+02 4812E+05 3.300E+01 1.408E+D1 3.929E+03 2.840E-01
1658 1.004E+03 5.4B3E+05 3.684E+ 1.572E+01 4.387E+03 2.847E-01
1989 1.103E+03 6.027E+05 4. 0508 +01 1.728E+01 4.822E+03 3.240E-01
1960 1.198E+03 6.544E+05 4.397E+01 1.B77E+01 5.235E+03 3.518E-01
1961 1.28RBE+03 7. G36E+05 4,728E+04 2.018E+01 6.628E+D3 3.782E-01
1862 1.374E+03 7.504E+05 5.042E+01 2. 152C401 6.003E+03 4.034E-G1
1963 1.455E+03 7.848E+05 5.341E+01 2.280E+01 €.359E+03 4.273E-08
1964 1.633E+03 B.373E+05 5.626E+01 2.401E+01 6. 698E+03 4 501E-01
1065 1.606E+03 8.776E+05 5 BIBE+D1 2 516E+01 7.020E+03 4.717E-01
1666 LETTESD3 5. t59E+05 8.154E401 2 626E+01 7.327E+03 4.923E-01
1957 1.743E+03 $.523E+05 8.399E+01 2. 731E+01 7.619E+033 5. 110E-01
1968 1.858E+03 9.059E+05 6.087E+01 2.598E+01 7.247E+03 4.868E-(H
1669 1.577E+03 B.BIVE+0S 5.780E+01 2471E+01 6.894E+03 463201
1870 1.500E+03 B.197E+05 5.507E+01 2.350E+01 6.557E+03 4.408E-01
1971 1.427E€+03 7.797E+05 5.239E+01 2.236E+01 6.23BE+03 4 191E-01
1972 1.3586+03 7.417E+05 4 983E+H 2. 127E+01 5.933E+03 3.887E-01
1973 1.291E+03 7.085E+05 4. 740E+01 2.023E+01 5.844E+03 3.792E-01
1974 1.228E+03 8.711E+05 4.509E+01 1.824E+01 5.369E+03 3.807E-1
1875 1.169E+03 6.384E+05 4.288E+01 1.831E+01 5.107E+03 3.4318-M
1976 1. 112E+03 8.072E+05 4. 08OE+01 1.741E+ 4.858E+03 3.264E-01
1877 1.057E+03 5.778E+05 3.881E+1 1.656E+01 4.621E+03 3.105E-01
1978 1.008E+03 5.494E+05 3.892E+1 1.576E+01 4.386E+03 2.953E-01
1879 3H6TE+02 5226E+05 3.5128+1 1.499E+01 4.181E+03 2.809E-01
1980 9.100E+02 4 972E+05 3.340E+01 1.426E+01 3.977E+03 2.672E-01
1681 8.65TE+02 4.729E+05 3ATVE4OT 1.356E+01 3.783E+03 2.542€-01
1982 B.234E+02 4 498E+05 3.023E+01 t.290E401 3.599E+03 2.418E-01
1883 7.8338+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 1.187E+01 3.256E+03 2.188E-01
1985 7.087E+02 3.872E+05 2.801E+01 1. 110E+01 3.097E+03 2.081€E-01
1986 6.7426+02 3.683E+05 2.475E+01 1.056E+01 2.94BE+03 1.980E-01
1987 5.413E+02 3.503E+05 2.354E+01 1.005E+01 2 803E+03 1.883E-01
1088 6.100E+02 3.333E+05 2.235E+01 §.556E+00 2.866E+03 179160
1988 5.803E+02 3370E+05 2 130E+01 9.090E+00 2.536E403 1.704E-01
1980 5.520E+02 3.015E+05 2.026E+01 B.GATE+D0Q 2.412E+03 1.621E-01
1991 5 250E402 2.868E+05 1.927E+01 8.225E+00 2.205E+03 1.542E-01
1992 4 994E+02 2.72BE+03 1.833E+1 7.824E+00 2.183E+03 1.467E-01
19983 4. 751E+02 2.595E+056 1.744E+D1 7.442E+00 2.076E+(2 1.395E-01
1994 4.519E+02 2.465E+05 1.8653E+01 7.079E+00 1.975E+03 1.327E-01
1995 4 298E+02 2.348E+05 1.578E+M 8.734E+00 1.878E+03 1.262E-01
1996 4.089E+02 2.234E405 1.501E+014 8.406E+00 1.7B7E+03 1.201E-01
1897 3.880E+02 2.126E+05 1.428E+01 8.093E+00 1.700E+03 1.142E-01
1998 3.700E+02 2.021E+06 1.358E+01 5.796E+00 1.817E+03 1.086E-01
1998 3.520E+02 1.923E+05 1,202E+01 5.513E+00 1.538E+03 1.033E-01
FIGURE 2



Landfitl Gas Resulis 3FR2011

Results (Continued}

Year Carbon dioxide NMOC
(Mg/year) {m* fyean) {av ft"3/min} {Mg/year) {m” fyear) fav ft23/min)

2600 3.348E+02 1.829E+05 1.228E+01 5 245E+00 1463E+03 9 831E-02
2601 3.185E+02 1 740E+05 1.169E+01 4 B80E+00 1,3928+03 9.351E-02
2002 3.028E+02 1.655E+05 1.112E+01 4 74BE+00 1.324E+03 8.895E-02
2003 2.882E+02 1.574E+05 1.058E+01 4 5146400 1.259E+03 8.462E-02
2004 2.741E+02 1.497E+05 1.006E+01 4,294E+00 1.108E+03 8.049E-02
2005 2.607E+02 1.424E+05 95706400 4.084E+00 1.139E+03 7.656E-02
2008 2 480E+02 1.385E+05 9.104E+00 3.885E+00 1.084E+03 7.283E-02
2007 2.350E+02 1.280E+05 8.6B0E+00 3.696E+00 1.031E+03 6.628E-02
2008 2 244E+02 1.226E+05 8.237E+00 3.516E400 9.808E+02 6 590£-02
2009 2.135E+02 1.166E+05 7.836E+00 3.344E+00 8 329E+02 6.268E-02
2010 2 031E+02 1.109E+05 7.453E+00 3.1B1E+00 8 874E+02 5,963E-02
2011 1.932E+02 1.055E+05 7.080E+00 3.026E+00 8.442E+02 $.672E-02
2012 1,.837E+02 1.004E+05 6. 7T44E+00 2.878E+00 8.030E+02 5.395E-02
2013 1.748E+02 8.548E+04 6.415E+00 2 738E+00 7.638E+02 5.132E-02
2014 1 662E+02 9.082E+04 6.102E+00 2.604E+00 7.266E+02 4.882E-02
2015 1.581E+02 8.63BE+04 5.805E+00 2 ATTE+O0 6.911E+02 4 BA4E-02
2016 1 B04E+02 8.218E+04 5.522E+00 2.357E+00 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 4.995E+00 2.132E+00 5 948E+02 3.997E-02
2019 1.285E+02 7.073E+04 4,752E+00 2 028E+00 5.659E+02 3.802E-02
2020 1.232E+02 6.728E+04 4.521E+00 1.920E+00 5.383E+02 3.617E-02
2021 1.172E+02 6.400E +(4 4.300E+00 1 835E+00 5.120E+02 3.4408-02
2022 1.114E+02 6.088E+04 4.091E+00 1.746E+00 4.870E+02 3.272€-02
2023 1,060E+02 5. 791E+04 3.891E+00 1.6671E+00 4.633E+02 3.113E-02
2024 1.008E+02 5.509E+04 3. 701E+00 1.580E+00 4.407E+02 2.961E-02
2025 9,592E+01 5 240E+04 3.521E+00 1.503E+00 4,192E+02 2.817E-02
2026 9.124E+01 4 984E+04 3.349E+00 1.429E+00 3.988E+02 2.679E-02
2027 8.679E+01 4 T41E+04 3.186E+00 1 360E+00 37936402 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 4.280E+04 2.883E+00 1.230E+00 3.432E+02 2.308E-02
2030 7,470E+01 4.081E+04 2.742E+00 1.470E +00 3.265E+02 2.184E-02
203 7.108E+01 3.882E+04 2 B0BE+00 1.113E+00 3.1D5E+02 2.087E-02
2032 6.759E+01 3.683E+04 2.481E400 1 059E+00 2.954E+02 1.985E-02
2033 8.430E+01 35126404 2 360E+60 1.007E+00 2.810E+02 1.888E-02
2034 6.118E+01 3.341E+04 2 2456400 9.581E.01 2 673E+02 1.796£-02
2035 5.818E+01 3.17BE+04 2 135€+00 6. 114E-01 2.543E+02 1.708E-02
2036 5 534E+01 3.023E+04 2.031E+00 8.669E-01 2 419E402 1.625E-02
2037 5.264E+01 2.876E+04 1 932E+00 8.246E-01 2.301E+02 1.546E-02
2038 6 0O7E+01 2 736E+04 1.838E+00 7.844E-01 2.188E+02 1.470E-02
20239 4763E+01 2.602E+04 1.748E+00 7.462E-01 2.082E+02 1.399E-02
2040 4.531E+01 2 47SE+04 1 563E+00 7.098E-01 1.880E+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-01 1.792E+02 1.2048.02
2043 3.900E+01 2 130E+04 1 431E+00 6.109E-01 1.704E+02 1 145E-02
2044 3.710E+01 2.027E+04 1.362E+00 5.811E-01 1.621E+02 1.088E-02
2045 3.520E+01 1.928E+04 1,205E+00 5.528E-01 1 542E+02 1.036E-02
2046 3.357E+01 1.834E+04 1.232E+00 5 258E-01 1.467E+02 9.856E-03
2047 3.193E+01 1.744E+D4 1.472E+00 5.002£-01 1.395E402 9.376E-03
2048 3.037E+01 1 B50E+04 1.118E+400 4.758E-01 1.327E+02 8.918E.03
2049 2.889E+01 1.57BE+04 1.080E+00 4 526E-01 1.263E+02 8.483E-03
2050 2.748E+01 1.501E+D4 1.009E+00 4.305E-01 1.2016+02 8.070E-03

FIGURE 2
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Landfiit Gas Resuits

Results {Continued)

312011

Yearl- Carbon dioxide NMOC
{Ma/vear} {m 3/y@.‘au") {av A" 3/min) (Mg/year) {m” tyear) {av fi*3/min)
2051 2.814E+01 1.428E+04 9.595E-01 4.085E-01 1. 142E+02 ¥.676E-03
2052 2 4BTE+D1 1.358E+04 8. 127E-G1 3.885E-01 1.087E+02 7.302E-03
2083 2.365E+01 1.292E+04 8.682E-01 3.705E-01 1.034E+02 6.946E-03
2054 2 250£+01 1.229E+04 8.259€-01 3.525E-01 9.333E+01 6.607E-03
2055 2. 140E+01 1. 169E+04 7.856E-01 3.383E-01 93548+ 6.285E-03
2056 2.036E+01 1.112E+04 7.473E-01 3.189E-01 8.897E+01 5.978E-03
2057 1.937E+01 1.058E+04 7.108E-01 3.034E-G1 B 4638+ 5.687E-D3
2058 1.842E+01 1.006E+04 8.762E-01 2.886E-01 8.081E+01 5.409E-03
2059 1.7526+01 0.573E+03 6.432E-01 2 745E-MH 7.658E+01 5.145E-03
2060 1.667E+01 9.106E+03 6. 118E-01 2611E-04 7.285E+01 4 804E-03
2061 1.586E+01 8.662E+03 5.820E-01 2484501 5.929E+01 4.656E-03
2062 1.508E+01 8.238E+03 5.836E-01 2.383E-01 6. 581E+01 4.429E-03
2063 1.435E+51 7 837E+03 5,266E-01 2.247E-01 82706401 4.213E-03
2064 1 365E+01 7.455E+03 5.009€-01 2.138E-01 5 864E+01 4.007E-03
2065 1.268E+01 7.092E+03 4.765E-01 2.034E-01 5.673E+01 3812E-03
2066 1.235E+01 6. 746E+03 4 532E-01 1.934E-01 5,397E+(Q1 3.626E-03
2067 T.175E+01 5.417E+03 4311E-04 1.840E-01 §.333E+01 3.448E-03
2068 1.117E+01 6. 104E+03 4 101E-04 1.750E-01 4 B83E+01 3.281E-03
2089 1.063E+01 5.806E+03 3,901 1.665E-01 4.645E+01 3.121E-03
2070 1.011E+01 5.823£+03 3.71E-01 1.584E-01 4.418E+01 2.969E-03
2071 9.617E+Q0 5.254E+03 3.530E-04 1.508E-01 4.203E+01 2.824E-03
2072 9. 148E+00 4.8997E+03 3.358E-01 1.433E-01 3.59BE+01 2.6BGE-03
2073 8.701E+00 4.754E+03 3 194E-01 1.363E-01 3.803E+01 2.555C-03
2074 8277E+QD 4.522E+03 3.038E-01 t.297E-01 3617EHQ 2.431£-03
2075 7.873E+00 43018403 2.890E-01 1.233E-01 3 441E+01 2.312£-03
2076 7.489E+00 4 091E+03 2.749E-01 1A73E-O01 3.273E+01 2.189E-03
2077 7.124E+00 3.802E+03 2815E-1 1.116E-01 3.114E+01 2.082E-03
2078 6. 77TE+00 3.7026+03 2.487E-0% 1.062E-D1 2.962E+01 1.980E-03
2079 6.446E+00 3.522E+03 2.3668E-01 1.010E-01 2.817E+01 1.893E-03
2080 §.132E+00 3.350E+03 2.251E-01 9.606E-Q2 2.680E+01 1.B01E-03
208t 5.833E+00 3.186E+03 2141601 9.137E-02 2. 549E+04 1713603
2082 5.548E+00 3.031E+03 2 037E-01 8.692E-02 2.425E+01 1.629E-03
2083 5.278E+0D 2 883E+03 1.937E-01 8.268E-02 2.307E+ 1.650E-03
2084 5.020E+00 2. 7T43E+03 1.843E-01 7.865E-02 2.194E+M 1 474E-03
2085 4, 775E+00 2.809E+03 1.763E-01 7.481E-02 2.087E+01 +.402E-03
2086 4.543E+00 2.482E+03 1.667E-O1 7.116E.02 1.985E+01 1.334E-03
2087 4.321E+00 2.361E+03 1.586E-01 6.769E-02 1.888E+01 1.268E-03
2088 4,110E+00 2.245E+03 1.508E-01 8.439E-D2 1.798E+01 1.207£-03
2088 3.910E+00 2.136E+03 1.435E-01 §.126E-02 1.700E+01 1.143E-03
2090 3.T19E+D0 2 0326403 1.385E-01 5.826E-02 t.625E+01 1.082E-03
FIGURE 2
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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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Appendix K

Soil Sampling
Program

FIGURE 2



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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Metals to be Tested for From Soil Samples Gathered
from the Bottom and Side Walls of the Excavations

Magnesium
Sodium
Potassium
Calcium
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Copper

Engineering Solutions & Design, Inc.

Cobalt
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Sulfate
Nitrite
Nitrate

Vanadium
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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.

Engineering Solutions & Design, Inc. Page 3

FIGURE 2



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 e 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
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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.
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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 of the Colorado Department 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.

2. Apply stabilizing agents to the material as needed.

3. 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.

4, Construct wind fences or other wind barriers as appropriate.

5. Construct barriers around activity areas.

6. Cover soil with polyethylene, or similar material, or spray the soil with a
stabilizer.

7. 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.
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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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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 project site.
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 map 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 five 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 in the cross sections provided on page 3, solid waste in the
southeastern portion of the site is buried at two separate depths. 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 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 as well as excavation of the solid waste. Developing a stormwater detention pond

in this area will address these issues.
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SOLID WASTE LOCATED AT THE PROPOSED DETENTION POND SITE

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.

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
approximately one acre in size and will be designed to accommodate all the stormwater that
falls on the site plus a portion of the stormwater that will be generated by the future
Centennial Boulevard.

The stormwater detention pond will have a liner system which will be installed over
the existing trash and below a ten-foot thick layer of aggregate-soil mix for traditional basin
percolation purposes. This liner system will protect the in-place existing solid waste; and from

bottom to top, the liner system will be comprised of a:
e Composite soil liner, placed in acceptable lifts resulting in a permeability of at
least 1 x 10”7 cm/sec;
e Synthetic, flexible membrane liner;
e Soil protective layer; and

e Ten-foot thick aggregate-soil mix percolation layer.

The stormwater detention pond will be designed to contain the stormwater until it
either evaporates, seeps into the percolation layer, or is overflow discharged from the pond
into the adjacent improved public channel. 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.
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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.
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