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VOLUNTARY CLEANUP AND REDEVELOPMENT ACT 
CHECKLIST AND INFORMATION COMPARISON TABLE 

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

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

DIRECTIONS FOR COMPARISON TABLE INTERPRETATION 

The table that follows is organized like the one below. 

P I P II VC I. General Information Page 

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

+ means requirements are more detailed than other documents 

 - means requirements are less detailed than other documents 

 0 means requirements are similar to other documents 

 a blank means that the requirement does not exist for that document 

So, for example, if you saw a (+) in the VC column, it means that there are additional     
information requirements for the Voluntary Cleanup Program application in comparison to the 
audit reports for that item.  If there was a (0) in the VC column, then the information contained in 
the Phase I or Phase II audit is adequate for the Voluntary Cleanup Program application. 

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

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

P I P II VC I.  GENERAL INFORMATION Page 
0 0 0 Name and address of owner 
0 0 0 Contact person and phone number
0 0 0 Location of property
- + + Type and source of contamination

+ Voluntary Clean-up (VC) or No Action Determination (NAD) 
0 0 Current Land Use

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

P I P II VC II. PROGRAM INCLUSION  Page 
- + Is the applicant the owner of the property for the submitted VC or NAD?  In a 

Phase I assessment, the owner is not always the party preparing the 
assessment.  The Voluntary Cleanup Program requires owner/designated 
representative to complete the submittal. 

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

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

- + 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 I 
assessments review state records, detail is not discussed.  For the Voluntary 
Cleanup Program, details of permits or interim status are necessary for an 
eligibility determination.  Based on the site specifics of the permitted facility, 
the applicant may qualify for the program. 

- + 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 I assessments review state records, 
detail is not discussed.  For the Voluntary Cleanup Program details of 
Underground Storage Tank or RCRA requirements are necessary to make an 
evaluation.  In some cases (e.g., tanks were removed prior to 12/22/88), the 
applicant may be eligible for the program. 

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

    GI-1

 GI-1

 GI-1
 GI-1

 GI-1
 GI-1

 GI-1

 GI-1

NO

NO

NO

NO

NO
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P I P II VC III.  ENVIRONMENTAL ASSESSMENT  Page 
0 0 0 Qualified environmental professionals must submit environmental 

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

0 0 0 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. 

0 0 The applicant should describe the operational history of the property in detail, 
including the most current use of the property. 

0 0 A description of all business/activities that occupy or occupied the site as far 
back as record/knowledge allows. 

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

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

0 0 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. 

0 0 A list of all notifications made to state and/or federal agencies, such as 
reporting of spills and/or accidental releases, including notifications to the 
State Oil Inspection Section  (OIS) required under 8-20-506 and 507 and 25-
18-104 CRS 1989 as amended and 6 CCR 1007-5 subpart 280.50 Part 3 of the 
OIS regulations, etc. 

- - + A list of all known hazardous substances used at the site with volume 
estimates and discussion of relative toxicities.  A Phase I & II 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. 

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

+ 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 I 
or II assessment.  These are important for the Voluntary Cleanup Program so 
the Department can evaluate what potential sources may be at the site. 

0 0 A brief description of the current land uses, zoning and zoning restrictions of 
all areas contiguous to the site. 

GI-1

GI-1

GI-1

PD1

PD1

NA

NA

NA

NA

NA

NA

PD-6
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P I P II VC III.  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 0 Topography 
0 - 0 All surface water bodies and waste water discharge points 
0 - 0 Ground water monitoring and supply wells 
0 - 0 Facility process units and loading docks 
0 0 Chemical and/or fuel transfer and pumping stations 
0 0 Railroad tracks and rail car loading areas 
0 0 Spill collection sumps and/or drainage collection areas 
0 0 Wastewater treatment units 
0 0 Surface and storm water runoff retention ponds and discharge 

points 
0 0 Building drainage or wastewater discharge points 
0 0 All above or below ground storage tanks 
0 0 Underground or above ground piping 
0 0 Air emission control scrubber units 
0 0 Water cooling systems or refrigeration units 
0 0 Sewer lines 
0 0 French drain system 
0 0 Water recovery sumps and building foundations 
0 0 Surface impoundments 
0 0 Waste storage and/or disposal areas/pits, landfills 
0 0 Chemical or product storage areas 
0 0 Leach fields 
0 0 Dry wells or waste disposal sumps 

If ground water contamination exists or the release has the potential to impact 
ground water, the applicant should provide the following information for 
areas within a one-half mile radius of the site: 

 0 0 The state engineers office listing of all wells within one-half mile 
radius of the site, together with a map to scale showing the 
locations of these wells. 

 0 0 Documentation of due diligence in verifying the presence or 
absence of unregistered wells supplying ground water for domestic 
use, when the potential for such wells is deemed likely as in older 
residential neighborhoods, or in rural areas. 

 0 0 A statement about each well within the half-mile radius of the site, 
stating whether the well is used as a water supply well or ground 
water monitoring well. 

 0 0 Lithologic logs for all on-site wells; copies of field log notes may 
be appropriate. 

 0 0 Well construction diagrams for all on-site wells showing screened 
interval, casing type and construction details including gravel pack, 
interval, bentonite seal thickness and cemented interval. 

PD-3

NA
PD-3

NA

NA
NA

NA

NA

PD-3

PD-3

NA

NA

NA

NA
NA

NA

NA

NA
NA

NA

NA

NA

PD-4

APP-D

APP-D

NA

NA



5 

P I P II VC III.  ENVIRONMENTAL ASSESSMENT  Page 
 0 0 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. 

 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: 

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

 0 0 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. 

 0 0 A discussion of all hydraulic tests performed at the site to 
characterize the hydrogeologic properties of any aquifers onsite and 
in the area. 

 0 0 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. 

 0 0 A discussion 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. 

P I P II 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 II assessment evaluates applicable 
regulations for the current land use, it does not cover the proposed land use 
that may be different (e.g., the current land use is industrial and the proposed 
land use is residential, which likely has more conservative levels for 
contaminant concentrations). 

PD-4

PD-4

APP A-G

APP A-G

APP A-G

APP A-G

PD-8
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P I P II 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: 

 0 0 A table or list for site contaminants indicating which media are 
contaminated and the estimated vertical and areal extent of 
contamination in each medium. 

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

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

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

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

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

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

NA

APP A-G

APP A-G

NA

PD-3

PD-3

PD-8
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P I P II VC 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 II 
assessment usually does not include a risk analysis, however, the Voluntary 
Cleanup Program requires this analysis to show that the remediation propose 
will attain an acceptable risk or break pathways. 

+ The Voluntary Cleanup Program includes remediation whereas a Phase I or II 
assessment does not.  Usually remediation is considered a Phase III 
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 

+ 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. 

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

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

+ 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 cleanup goals. 

+ The plan should include a schedule of implementation 
+ The cleanup completion report is necessary to demonstrate that the 

remediation was completed according to the application.  Again, since 
remediation is involved, the report is beyond the scope of a Phase I or II 
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. 

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

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

 Soil Contamination: Remediation by Excavation Only: 
+ One confirmation sample per 500 ft2 as measured at the base on the 

excavation OR two confirmatory samples, whichever method 
results in the collection of the most samples. 

PD 8-9

PD 8-9

PD 3

NA

NA

PD 8-10

NA

PD 8

PD 8-10

PD 8-10

PD 3-10

PD 8-10
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P I P II 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 ft2, 
preparation of a grid for 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 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 field-sampling device. 

+ Depth of samples collected 
+ Provision of waste disposal manifests 
 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 
boring per 10,000 ft2 of plume area. 

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

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

+ Ground Water Remediation 
+ Field testing should include aquifer and contaminant characteristics 

such as gradient, partition coefficients, original contaminant levels, 
etc. 

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

+ Tabular presentation of data collected 
+ Summary of Voluntary Cleanup Program participation 
+ Summary of field activities, remedial activities, any deviations from original 

plans 
+ Pertinent figures and drawings of remedial system 
+ Conclusions made after remedial activities are completed 

APP J

PD 3-10

PD 3-10

PD 3-10
NA

NA

NA

NA

NA

NA

NA

PD 3-10

PD 3-10

NA

NA



 
 

Engineering Solutions & Design, Inc. 

Application for Voluntary Clean-up of Existing Landfill  

Located within Mesa Valley Springs Property  

Colorado Springs, Colorado 

 

GENERAL INFORMATION 
 
 
Property Owner:  MVS Development, LLC 

5300 DTC Parkway, Suite 270 

Greenwood Village, CO 80111 

 

Contact Person:  Mr. Ted Waterman 

(505) 248-1688 

 

Property Location:  Southwest Corner of Van Buren Street and Centennial 

Boulevard; Section 1, Range 67 West, Township 14 South; 

Colorado Springs, Colorado 

 

Type and Source  

of Contamination:  Municipal Solid Waste and Construction Debris 

 

Voluntary Clean-up: Yes 

 

Current Land Use:  Vacant Land 

 

Proposed Land Use: Planned Unit Development; Residential Housing 

 

Environmental    

Professionals Utilized: Site Investigations and Soil Borings, 1986 

Lincoln DeVore, Inc. 

Colorado Springs, CO 

 

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

and 2018 

Kleinfelder, Inc. 

Colorado Springs, CO    

 

Site Analysis, Reconsolidation Program, and Application 

Preparation, 2006, Reapplication 2011, and Reapplication 2018 

Engineering Solutions & Design, Inc. 

Overland Park, KS 

 

 

 

All individuals working on this project as a part of the environmental professional’s team each 

possess more than 12 years of experience in site assessments, solid waste site analysis, and 

the development of closure plans and site improvements. 
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PROGRAM DESCRIPTION 

 

INTRODUCTION 

MVS Development, LLC (MVS) purchased a 48-acre property within the limits of 

Colorado Springs, Colorado, for the purpose of developing it as a residential community (see 

location map provided in Figure 1).  A portion of this property – approximately 17.9 acres – 

is underlain by an old abandoned landfill. To allow for the optimal development of this property 

and to limit the impact of this landfill on future homeowners, MVS desires to consolidate the 

landfill into a smaller area and properly close it, which will significantly reduce any impact the 

landfill may have on surrounding properties and the environment.    

 

SITE HISTORY 

The subject property is located in Section 1, Range 67 West, Township 14 South, within 

the limits of Colorado Springs, Colorado (see site map provided in Figure 2). The entire parcel 

is 48 acres, of which 17.9 acres is underlain by an abandoned landfill, which is located in the 

middle to eastern portion of the property. The landfill appears to have been located within a 

large gully or stream that ran north-to-south through the site.  The natural terrain of the area 

slopes to the south, southeast.   

Numerous investigations have been performed at the site, with the first detailed 

investigation occurring in 1986. These investigations have included various assessments of 

the landfill and have included a number of soil borings into the landfill.   

Aerial photographs of the site together with information from these investigations 

indicate that the landfill was active from the 1950's to at least 1966. Soil borings taken in 

1986 and 2005 indicate the landfill follows the general course of the gully described above.  

The depth of solid waste appears to vary from less than 5 feet to over 40 feet. Cover over the 

solid waste also varies, with soil cover on portions of the landfill being less than 1 foot to more 

than 25 feet. The greatest depth of cover appears to be in the southern portion of the landfill. 

Based upon a review of Colorado Department of Health and Environment (CDPHE) 

records, the landfill was not registered or permitted by the state or county. Further, from the 

types of materials found in the test pits and soil borings taken at the site, the landfill contains 

both municipal and construction wastes. The test pits, soil borings, and surface conditions 

indicate that the solid waste was not compacted or uniformly placed. 
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FIGURE 1. 

LOCATION MAP 
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FIGURE 2. SITE MAP 
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SITE CHARACTERIZATION   

As indicated previously, numerous investigations have been conducted on the landfill 

site. These investigative studies include: 

 

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

 

“Delineation and Evaluation of Existing Landfill”, Kleinfelder, Inc., August 26, 2005 

(see Appendix B). 

 

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

 

"Groundwater Sampling & Methane Gas Monitoring", Kleinfelder, Inc., April 3, 2006 

(see Appendix D). 

 

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

 

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

 

 

 A total of 50 soil borings, 5 test pits, 19 gas monitoring wells, and 20 groundwater 

wells were completed as a part of these six investigative studies. The following paragraphs 

describe the results of these investigations. 

The soil borings and test pits excavated in 1986, 2005, and 2018 indicate the landfill 

follows the general course of a gully that bisects the property from north to south. The depth 

of solid waste appears to vary from less than 5 feet to more than 40 feet. Cover over the solid 

waste also varies, with soil cover on portions of the landfill being less than 1 foot to more 

than 25 feet. The greatest depth of cover appears to be in the southern portion of the landfill.

 Groundwater depths vary at the site and appear to be related to drainage in the area 

and the relatively shallow bedrock, which varies in depth from 11 feet to a little less than 60 

feet under the landfill. Groundwater depth varies from 11 feet to over 40 feet. The occurrence 

of groundwater appears to mirror the existing stream or gully channel through the existing 

landfill. In addition to these groundwater depths, groundwater wells were located in the 

sections of land that incorporated the site as well as those sections to the north, northwest, 

and east. It is important to note that all residential, commercial, and industrial units within 

the city limits must be connected to the city’s water supply system.  

Fifteen gas monitoring wells were installed and sampled in 2005. These wells were 

sampled for landfill gas over a two-day period and methane concentrations ranging from 2% 

to 60%, by volume, were recorded in 8 of the wells. In 2006, another 4 gas monitoring wells 

were installed and sampled. Methane was not detected in any of these 4 wells.  
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Seven groundwater wells were sampled for landfill gas in July 2018 using a 4-gas 

monitor. Kleinfelder, Inc. collected measurement of methane (CH4), hydrogen sulfide (H2S), 

and oxygen (O2) at these 7 wells. Methane and depressed oxygen levels were detected in 2 

wells; therefore, air samples were collected from these wells and submitted to an accredited 

laboratory for methane analysis. Analytical results indicate methane concentrations of 82.4%, 

by volume, in one well; and, a second well had a methane concentration of 0.399%, by 

volume. There was no detection of methane in the other five wells.  

It is not surprising to find areas of high gas readings because of the shallow 

groundwater and age of the landfill. Because of the soils utilized to cover the landfill and the 

variance in the depth of the soil cover over the site, the generation of landfill gas may occur 

and could be sustained for a number of years if the site remains in its present condition. 

Landfill gas generation is likely occurring because proper final cover was not installed, surface 

and groundwater is infiltrating into the solid waste, and the solid waste is poorly consolidated 

or compacted. 

Soils at the site are silty sand and clayey materials that vary in consistency dependent 

on the amount of sand mixed with the clay. The clay material appears to be at the base of 

the landfill and the soil borings indicate that the solid waste material is mixed with the silty 

sands, which were also utilized to cover the landfill. The landfill material appears to consist of 

woods, plastics, newspaper, glass, metals, rubber, and some construction and demolition 

debris.     

The properties around the subject property are mostly zoned for residential or planned 

unit development (see Figure 3). The subject property is zoned for planned unit development 

(see Figure 4). These zoning maps in Figure 3 and 4 include the project location and properties 

within one-half mile of the project. 
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FIGURE 3. 

ZONING MAP OF AREA SURROUNDING THE PROJECT LOCATION. 
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FIGURE 4. 

ZONING MAP OF PROJECT LOCATION. 
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REMEDIATION PLAN 

The centerpiece of the remediation plan is the consolidation of the landfill to provide a 

more environmentally-secure site that also allows for reclamation of a portion of the landfill.  

Based on site investigations, solid waste deposited in the landfill consists of a large amount 

of wood, paper, plastics, metals, and some construction and demolition debris. Because no 

CDPHE records exist regarding this landfill, it is suspected that the site was utilized as an 

open-dump site with limited or no supervision. Further, it is also likely that little, if any, effort 

was made to compact the waste. Given these circumstances, it is probable a number of voids 

exist within the landfill. In addition, because the site was not properly operated, it is expected 

that a large amount of the fill at the site was soil from other construction sites. Because of 

the amount of soil found in the various borings taken at the site, it is anticipated that a 

significant portion of the landfill is comprised of soil. 

The age, types of waste, and varying depths of the solid waste in the abandoned landfill 

make it a prime candidate for consolidation. The consolidation process will involve exposing 

and excavating the existing solid waste, relocating the waste, and consolidating the waste 

into a much smaller and more secure landfill cell. The drawings provided in Appendix H provide 

a 15-step process for the consolidation and closure of the landfill. Consolidation will keep the 

landfill footprint within the limits of the existing landfill and over the deepest portions of the 

existing landfill. Solid waste in the shallower portions of the existing landfill will be relocated 

to the new consolidated landfill area and the area of consolidation will be recompacted to 

increase available air space.   

The final cover for the consolidated landfill will meet the requirements of the State of 

Colorado, Department of Public Health and Environment, Solid and Hazardous Waste 

Commission/Hazardous Materials and Waste Management Division, “Regulations Pertaining 

to Solid Waste Disposal Sites and Facilities, Part B, Section 3, Subsection 3.5, Closure 

Requirements.”  The final cover will be designed to address the control of surface water run-

off, water infiltration, and landfill gas generation. The final cover’s vegetation will be designed 

to blend into the proposed development. An analysis of final covers and which are most 

applicable for the consolidated landfill area is provided in Appendix I.  

In those areas of the existing landfill where solid waste will be excavated, the 

excavation will continue until clean soil has been reached. Procedures to be followed in 

sampling the soil to determine if the soil is clean is provided in the Soil Sampling Program 

found in Appendix J.   
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If it is found that the source of water within the landfill is the result of water following 

the old gully channel, a clay barrier will be installed between the solid waste and the channel 

to control water flowing freely into the consolidated landfill. This barrier, in conjunction with 

the compaction and consolidation of the solid waste, will reduce the introduction of water into 

the landfill. 

Throughout the relocation process the materials excavated will be monitored to 

determine if any of the materials are potential harmful or hazardous.  A Materials Management 

Plan has been developed for this project and can be found in Appendix L. 

Efforts to address future erosion problems associated with the consolidated landfill are 

described in the Erosion Protection Program located in Appendix K. This program describes 

the approach that will be followed to control erosion of the site once the final cover is installed.   

Table 1 provides the estimated quantities of material to be relocated and consolidated 

as a part of this project. These quantities are based upon available data and may vary based 

on the actual amount of material discovered during the consolidation process.  The final design 

of the landfill consolidation will include systems to control groundwater infiltration from the 

gully channel, landfill gas migration, and surface water infiltration. These systems will be 

designed to function as simplistically as possible and with as little mechanical operation as 

possible. By establishing these systems and consolidating the landfill, the potential risk to the 

environment is substantially reduced. 

 

TABLE 1. 

ESTIMATED QUANTITIES OF MATERIALS 

 

 

Existing Landfill Size 

 

17.9 Acres 

 

Consolidated Landfill Size 

 

3.6 Acres 

 

Area Reclaimed 

 

14.3 Acres 

 

Amount of Solid Waste Relocated 

 

190,000 Cubic Yards 

 

Amount of Solid Waste Compacted in Place 

 

175,000 Cubic Yards 

 

Minimum Amount of Soil Backfill Required 

 

185,000 Cubic Yards 
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In addition to relocating and consolidating the existing solid waste, the southern-most 

portion of the abandoned landfill will be developed into a detention pond for the site as well 

as for the new Centennial Boulevard. Appendix O provides information on the proposed 

approach to develop the stormwater detention pond.  

It is anticipated that work at the project location will commence as soon as possible 

after acceptance of this application. Engineering work will begin as soon as the application is 

submitted and should be completed within 45 days. The anticipated length of time for 

completion of the remediation work is 90 to 120 days. 

 

CERTIFICATION PROCESS 

As a part of the project, all activities relating to the consolidation of the landfill will be 

observed, confirmed as complete, and certified by a Professional Engineer registered in 

Colorado, who will certify the:    

 

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

• Actual depth of the solid waste in consolidated sections of the landfill;  

• Groundwater controls are properly installed; 

• Landfill gas controls are properly installed and functioning; 

• Drainage system around the consolidated landfill is properly installed; 

• Detention pond liner system is properly installed; 

• Final cover is properly installed; and 

• Final cover is properly revegetated. 

 

A report presenting these certifications will be provided to CDPHE with photographs of 

the work and all test results. In addition to these certifications, the final design for the 

consolidation project, the final cover, and any groundwater and landfill gas control systems 

will be provided to CDPHE prior to commencing any work at the site.   
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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 10-5 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. 

  



 
 
 
Engineering Solutions & Design, Inc.           Page 2 

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 x10-6 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% 

or 4:1.   

Given the proposed use of the site and the slope criteria, the recommended optimal 

final cover should be either the evapotranspiration or capillary barrier final cover. These two 

covers offer the best potential for vegetative growth, can respond to foot traffic, and will be 

the most flexible given the soil circumstances at the site. More importantly, given the low 

permeability of the on-site soils, any precipitation that reaches the bottom of the final cover 

will be retained on the surface of the subsoil.  
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The cost of installing the final cover and the estimated level of effort to maintain it 

should determine which final cover is selected for use on the consolidated landfill area. 

Considering the cost to import the fine and coarse sand, the capillary barrier cover would be 

more expensive to install due to material, hauling, and placement costs.  

As noted earlier the evapotranspiration final cover may have maintenance issues due 

to potential impacts from certain vegetation. By choosing the proper vegetation and 

conducting regularly scheduled inspections of the cover, the impact of unacceptable 

vegetation can be controlled. It is anticipated that the cost for these maintenance efforts 

would be less than the costs for installing the capillary barrier final cover.  
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SOIL SAMPLING PROGRAM 

 

INTRODUCTION 

Once properly consolidated, the landfill will receive a final cover designed to protect 

the landfill and allow for the area to be utilized as open space. To ensure the soils that are 

directly adjacent to and below the existing landfill are clean and free of any contaminants, 

these soils will be sampled as outlined in the following program. 

 

SOIL SAMPLING PROGRAM 

To confirm that all solid waste and contaminants associated with the solid waste have 

been removed during the excavation of the existing landfill, the soils directly adjacent to and 

below the existing landfill will be sampled. Samples will be taken at the side walls and bottom 

of the excavation once all of the solid waste is removed.  

The sampling procedure involves two steps. The first step is to insert a 1-inch probe 

into the side wall and bottom of each excavation, which will penetrate the side wall and bottom 

at least 2 feet. The probe will be removed and the resulting hole will be checked for landfill 

gas and other volatile organics utilizing a gas/vapor meter. If the test is positive, the 

excavation will be allowed to ventilate to remove the vapors including VOCs.   

Once the vapors have diminished or if the test results indicate the vapors/gases are 

below minimum concentration levels, then a sample of the soil will be taken. This sample will 

be placed in a container of adequate size to allow for testing the soils for all metals listed on 

the following page. 

Once the results of the soil samples are obtained and the samples are found to contain 

no contaminants, the area sampled will be backfilled. If any contaminants are found, the 

excavation will be further expanded until clean soil is found. Once clean soil is encountered, 

the sampling process is ended and the next area of concern will be tested.    

It is anticipated that there will be a minimum of four excavations – one on each side 

of the landfill. A minimum of four different locations within each excavation will be randomly 

selected for sampling. If there are significant contamination issues within an excavation, more 

samples will be taken.  

As a part of the final design for the consolidated landfill, a detailed specification will be 

prepared for this sampling procedures. The specification will be submitted to CDPHE and 

results of all sampling tests will be provided in the Engineer’s Report which will be submitted 

to CDPHE when the landfill consolidation is completed.  
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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 

Cobalt 

Lead  

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Sulfate 

Nitrite 

Nitrate 

Vanadium 
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EROSION PROTECTION PROGRAM 

 

INTRODUCTION 

A continual issue with any landfill site is the control of erosion. This document 

addresses the issue of erosion on the consolidated landfill. 

 

STORMWATER POTENTIAL 

The Colorado Department of Public Health and Environment requested that the landfill 

site be capable of controlling the impact of a 100-year, 24-hour storm event. The greatest 

impact to the site from a 100-year, 24-hour storm event would be erosion. Data from the 

National Oceanic and Atmospheric Administration (NOAA) Atlas 14, Volume 8 indicates the 

anticipated precipitation of a 100-year, 24-hour storm event, at this location, is 5.25 inches 

(see NOAA map on following page). This type of rainfall event can create an overland flow 

event which has the potential to create small rivulets, which can create gully erosion 

depending upon the side slope of the site. The other impact that can occur from this rainfall 

intensity is the mass movement of the face of the side slope soil.   

A 5.25-inch rainfall occurring over the 3.6-acre consolidated landfill site would 

generate a maximum of 69,000 cubic feet of water. If it is assumed that the rain falls 

uniformly over the site, then the maximum amount of stormwater that falls on any one acre 

is less than 19,200 cubic feet. Assuming an infiltration rate of 0.15, the maximum amount of 

stormwater discharging over the 25% slopes is less than 16,320 cubic feet over a period of 

24 hours with an anticipated peak of 9 cubic feet per second for a duration of less than 0.5 

hours. These rates of flow and duration would result in limited erosion depending upon the 

erosion control methods. 

 

EROSION CONTROL METHODS 

Many factors affect the rate of erosion. The most important of these are vegetative 

cover, artificial or temporary cover, soil type, and land slope.  Because of the erosive impact 

of raindrops falling on soil, vegetation provides significant protection against erosion by 

absorbing the energy of the falling drops and generally reducing the drop size that reaches 

the ground.  Vegetation may also provide mechanical protection to the soil against gully 

erosion.    

 Another advantage of vegetal cover is the improved infiltration capacity given the 

higher organic content of the soil.  This infiltration is also complimented by the uptake 

capabilities of the vegetation. 
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Artificial or temporary covers include gravels, rip-rap, and straw. These covers create 

an armoring effect that resist splash erosion. By reducing splash erosion, the impact of major 

storm events is minimized. 

Soil types affect the potential for erosion. Sandy soils have a larger granular structure 

and take more energy to be moved. Clayey soil binds together better than sandy soil but the 

clay particles are much smaller and lighter and thus can be dislodged easier. 

 The most significant impact on soil type is the slope of the surface. Typically, overland-

flow velocities are greater on steeper side slopes and the potential for mass movement 

increases significantly as the slope increases.  

 

METHODS TO ADDRESS EROSION AT THIS SITE 

Two erosion control methods will be implemented at this site. The first is to utilize a 

soil mixed with a good organic component. This soil mix will be utilized on all bare areas of 

the site. The mix will be comprised of on-site soils mixed with a minimum of 20% compost or 

similar material to ensure the soil can support and maintain vegetation.   

The second will address the protection of the final cover on the consolidated landfill.  

Once the final cover is installed it will be seeded utilizing a spreader system that is also 

capable of spreading gravel. The gravel/seed mix (gravel size is 1/4 inch minus with no fines 

smaller than a #4 sieve) will be hydrated to allow for rapid germination. Native vegetation 

will be selected for seeding. The site will also be covered with blown-on straw. 

The final cover will be sloped at 25% or 4:1 to minimize side slope erosion. The final 

lift of the vegetative layer or surface lift will be textured to reduce the potential for stormwater 

to accelerate on the side slopes. A shallow swale will be located at the toe of the final cover 

to capture stormwater and move it away from the landfill. 
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MATERIALS MANAGEMENT PLAN 
 

 

INTRODUCTION 

The process of consolidating the landfill will require relocating wastes at the site. To 

ensure the materials uncovered during the consolidation process are properly handled and any 

materials uncovered that are determined to be hazardous or suspected of being hazardous are 

properly segregated and removed from the site for proper disposal, the following materials 

management plan has been developed. 

 

RELOCATION PROCESS 

The relocation process will involve: (1) removing the cover materials presently in place 

over the existing landfill; (2) consolidating the landfill material, using a compactor, within the 

limits of the consolidated landfill footprint; (3) excavating solid waste outside the footprint of 

the consolidated landfill; (4) observing the excavated materials and checking for unacceptable 

materials; (5) placing and compacting the excavated solid waste; and (6) placing a final cover 

over the consolidated landfill. This process will be accomplished in distinct phases. 

The excavated solid waste will be removed utilizing either backhoes, scrapers, or large 

loaders. The solid waste that is excavated will be processed to remove soil from the solid 

waste. The solid waste will then be moved to the consolidation area utilizing trucks or loaders, 

depending on the distance to the consolidation area. The solid waste will be placed in the 

consolidation area and compacted. All solid waste that is excavated and processed will be 

placed in the consolidation area and, all solid waste placed and compacted during the day will 

be covered at the end of the work day. 

 

OBSERVATION PROCEDURES 

The solid waste that is excavated and processed will be observed throughout the 

process. Observations will be made by the equipment operators and on-site construction 

quality assurance personnel. Materials will be monitored as they are excavated and any 

anomalies (such as 55-gallon metal drums, discolored waste, any noxious or inconsistent 

odors, or the presence of liquids) will be cause the excavation process to stop and the identified 

problem waste will be segregated.   
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Problem waste will be collected in a loader bucket and sent to a designated retention 

area, outside of the consolidation limits and the excavation limits. The retention area will be 

fenced and will have a minimum two-foot berm around it to control any liquids. Further, the 

area will be gated, and the gate will be locked at all times except when problem waste is 

brought to the retention area or when the problem waste is inspected and/or tested by trained 

personnel.   

Once a problem waste is inspected and/or tested and its characteristics are determined, 

removal of the waste material will be coordinated with a company specializing in the handling 

of the specific waste. If it is determined the problem waste is not hazardous and it is 

acceptable, it will be removed from the retention area and placed in the reconsolidation area.   

A record of observed materials will be made on a daily basis. The location of the 

excavation will be noted each day. In addition, an estimate of the quantity of material removed 

will be determined. 

Observations will also be conducted at the processing area. Any material that is 

determined to be a problem waste will be removed from the area and sent to the retention 

area. If a problem waste is identified all processing activities will stop until the problem waste 

is removed.      

 

PROBLEM SOLID WASTE PROCESSING 

As noted in the previous sections, problem solid waste will be placed in a retention area 

for assessment and final disposition. Problem wastes will be tested for their characteristics and 

the materials that comprise the problem solid waste. If the material is determined to be 

hazardous, a company that specializes in disposing the specific material will be contacted.  

This company will come to the site, stabilize the material for transport, and remove it from the 

site. A list of companies that specialize in determining the type of waste and/or processing and 

disposing of the waste will be assembled for use during the consolidation process. Companies 

specializing in handling the following types of materials will be compiled. 

 

• Asbestos 

• Petroleum Contaminated Soils 

• PCBs 

• Acids and Alkaline 

• Hazardous Chemicals 

• Animal Waste 

• Tires and Contaminated White Goods 
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If it is determined that the problem waste can be disposed within the consolidation 

area, it will be moved to the consolidated area for final disposal. No problem solid waste will 

remain on-site for more than 24 hours unless it is stabilized and controlled to eliminate its 

potential of becoming air borne or liquid is not being discharged from the problem waste.   

 

SITE PROTECTION 

To protect the site and surrounding properties from potential contamination, a number 

of steps will be taken including: 

 

1. The area around the landfill will be graded to keep all run-off within the landfill 

limits throughout the consolidation process. 

 

2. The problem waste area soil will be compacted to minimize any absorption of 

liquids into the soil. When the consolidation project is complete, the retention 

area will be excavated to a depth of at least five feet or as deep as any liquids 

may have penetrated and this soil will be removed from the site and sent to a 

disposal facility that can process this material. 

 

3. The retention area will be fenced and bermed. The fence will be utilized to 

segregate the site and also control blowing debris. The berming will be utilized 

to keep all liquids and stormwater within the retention area. The soil that 

comprises the berm will be removed from the site when the consolidation efforts 

are complete and taken to a facility that can treat contaminated soils. 

 

4. The area around the consolidated landfill will be fenced to control access to the 

site by animals and non-authorized personnel. The fence will also be utilized to 

capture any blowing debris. 

 

5. Daily cover, either temporary or permanent, will be placed over the exposed 

solid waste in the consolidated area as well as exposed solid waste in the 

excavation area.  
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Implementing these steps will address site controls as well as reduce the impact to 

surrounding properties. The measures taken will be checked on a daily basis to ensure each 

step is functioning properly. Corrections will be instituted as soon as corrective action is needed 

or if improvements are warranted. All of the site protection measures will remain in place until 

the final cover is installed, the cover is vegetated, and the long-term erosion controls are in 

place.  
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RESPONSE TO DISCOVERY OF ASBESTOS 

 

INTRODUCTION 

 This project involves excavating waste from an abandon landfill site that was utilized 

during the 1950’s and 1960’s. A list of materials that may contain asbestos that may have 

been disgarded at the landfill site follows.     

 

• Cement Pipes 

 

• Elevator Brake Shoes 

  

• Cement Wallboard 

 

• Cement Siding 

  

• Boiler Insulation 

 

• Asphalt Floor Tile 

  

• Breaching Insulation 

 

• Vinyl Floor Tile 

  

• Vinyl Sheet Flooring 

  

• Flooring Backing  

 

• Acoustical Plaster 

 

• Decorative Plaster 

 

• Textured Paints/Coatings Ceiling  

 

• Tiles and Lay-in Panels  

 

• Spray-Applied Insulation 

  

• Blown-in Insulation  

 

• Fireproofing Materials 

 

• Taping Compounds (thermal)  

  

• Thermal Paper Products  

  

• Fire Doors 

 

• High Temperature Gaskets 

  

• Caulking/Putties 

 

• Table Tops 

  

• Adhesives 

 

• Laboratory Gloves 

  

• Wallboard 

 

• Fire Blankets 

  

• Joint Compounds 

 

• Fire Curtains 

  

• Vinyl Wall Coverings 

 

• Elevator Equipment Panels 

  

• Spackling Compounds 

 

• Electrical Panel  

 

• Partitions  

 

• Electrical Cloth 

 

• Electric Wiring Insulation  

 

• Chalkboards  

 

• Roofing Shingles  

 

• Roofing Felt  

 

• Base Flashing 
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• Ductwork Flexible Fabric Connections 

 

• Pipe Insulation (corrugated air-cell, block, etc.) 

 

• Construction Mastics (floor tile, carpet, ceiling, heating and electrical ducts, tile) 

 

• 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: 

 

• Property location 

 

•  General site description 

 

•  Description of activities involved in discovering asbestos 

 

•  Description of type and amount of material containing asbestos 

 

•  Description of any access and emission controls implemented at the site 

 

•  Property representative's name and phone numbe. 

 

•  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.  

 

mailto:comments.hmwmd@state.co.us
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13.  Submit a Soil Characterization and Management Plan, in accordance with 

Section 5.5.4(B) of the Colorado Departmrnt of Public Health and Environment 

Air Regulation No. 8, Part B, to the Division for review and approval.  

 

INTERIM PROCEDURES 

Depending on the goals of the project and the nature of the asbestos material 

encountered, site characterization may be as simple as determining the extent of visible 

material and its friability, or may involve a more thorough investigation of the nature and 

extent of material present. Prior to and during the site characterization, and until final actions 

are taken in accordance with an approved Soil Characterization and Management Plan or 

approved standard procedures, the following interim actions should be implemented, as 

necessary, based on the nature and friability of material and the size and location of the 

project, to prevent release of and/or exposure to asbestos fibers. 

 

  1.  Maintain adequately wet conditions on the site until the material is stabilized. 

 

  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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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: 

 

• Amount of liquid entering the landfill; 

• Quantity of organics; 

• Daily cover characteristics; and 

• Final cover characteristics.  

 

For the abandoned landfill located on the MVS property, it is very likely landfill gas has 

been and may continue to be generated. The materials covering the waste are comprised of 

local soils that vary in depth from less than 1 foot to over 5 feet. There are numerous cracks 

and gouges in the cover materials that allow for liquids to enter the landfill. Because the 

landfill was not operated by anyone, but rather was a local dumping area, if any daily cover 

was placed at the landfill it was placed infrequently and haphazardly.   

It is difficult to exactly determine the quantity of solid waste that was placed in the 

landfill; however, given the time period in which the site was utilized as a landfill (1950’s to 

1966), it is likely there are organic materials in the landfill. This assessment is based on the 

limited waste characterization studies conducted during this time period as well as the lack of 

a number of household appliances, garbage disposals, and large refrigerators available during 

this time period that would either capture organic wastes or reduce the number of organics 

that spoiled. 

 

COMPUTER MODELING 

The potential for landfill gas generation exists at this site. The LandGEM computer 

model was utilized to determine the amount of landfill gas that would possibly be generated 

as well as the time period over which the landfill would generate this gas. This computer 

model was selected for use because it allows for maximum flexibility when determining the 

characteristics of the landfill and its waste components.    
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The LandGEM model is based on a first-order decomposition rate equation for 

quantifying emissions from the decomposition of landfilled waste in municipal solid waste 

(MSW) landfills. The software provides a relatively simple approach to estimating landfill gas 

emissions. Model defaults are based on empirical data from U.S. landfills. Field test data can 

also be used in place of model defaults when available. LandGEM is considered a screening 

tool — the better the input data, the better the estimates. Often, there are limitations with 

the available data regarding waste quantity and composition, variation in design and 

operating practices over time, and changes occurring over time that impact the emissions 

potential. Changes to landfill operation, such as operating under wet conditions through 

leachate recirculation or other liquid additions, will result in generating more gas at a faster 

rate.    

The model was run three times to identify various characteristics of the landfill. The 

first run was based on the climate that occurs at the landfill site. The Methane Generation 

Rate and the Potential Methane Generation Capacity were selected based on a dry climate.  

For the second run the Methane Generation Rate and the Potential Methane Generation 

Capacity were selected based on a wetter climate. This wetter climate was selected given the 

bottom of the landfill was a creek bed and that a significant portion of the waste was likely in 

contact with water during various times of the year. The final computer model run was a 

composite of the first two runs. This composite allowed for a slightly higher Methane 

Generation Rate and lower Potential Methane Generation Capacity. The results of all three 

runs are provided in Appendix 1, 2, and 3 respectively, at the end of this analysis report.  

Based on the computer model runs, it appears the landfill will be generating some landfill gas 

for at least the next 25 to 70 years.    
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First Computer Model Run 

The following chart provides the results of the first computer model run. As can be 

seen, the landfill gas generation peaked in 1970 and has decreased significantly. Based on 

the model results the landfill is estimated to be generating 198,500 cubic meters of methane 

a year and 1,588 cubic meters of Non-Methane Organic Compounds (NMOC).   

 

  

  

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

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.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

RESULTS OF THIRD COMPUTER MODEL RUN 
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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. 
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STORMWATER DETENTION POND 
 

 

SITE CONDITIONS 

 The property that encompasses the abandoned landfill slopes from northwest to 

southeast.  This natural slope has resulted in a series of channels that direct stormwater flow 

to the southwestern and southeastern portion of the site. Specifically, these channels direct 

stormwater to the streams that border the western and southern portions of the property.  

These streams have allowed soils as well as other materials to discharge randomly from the 

property.  

 As a part of the voluntary clean-up efforts, drainage on the site will be refined to allow 

for better control of stormwater. An integral part of this will be to establish a stormwater 

detention pond at the southeastern end of the property. As can be seen in the site plan on 

the following page, the area in the southeastern portion of the property is contoured to 

accommodate a possible detention pond. There is solid waste in this area that is buried at 

depths varying from 5 feet to more than 25 feet. Given this circumstance, it is proposed to 

accommodate both the stormwater detention pond and the solid waste that is at depth in this 

area. 

 

PRESENT SOLID WASTE PLACEMENT 

 As can be seen on the drawing on page 3, solid waste in the southeastern portion of 

the site at two levels.  As noted in cross-section 1 there is a layer of solid waste that is located 

at depths as shallow as a few feet and in cross-section 2 there is solid waste located at depths 

of 25 feet or more. These two conditions create difficulties in removing the waste. First, the 

shallow waste varies in location and thickness. This will likely result in an over-excavation of 

soil which will impact the capacity of the consolidated landfill and could require a higher or 

wider landfill footprint. Solid waste buried at depths of 25 feet or more will result in the 

extensive excavation of soil to reach the solid waste. Developing a stormwater detention pond 

in this area will address these issues. 
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STORMWATER DETENTION POND DEVELOPMENT 

 A stormwater detention pond, by description, is designed to receive and contain 

stormwater from a prescribed area.  For this site, the stormwater detention pond will be sized 

to receive all the stormwater that falls on the site plus a portion of the stormwater that is 

generated by the future Centennial Boulevard. This stormwater detention pond will have a 

liner system designed to contain the stormwater until it evaporates, is discharged from the 

pond, or is pumped into a truck that takes the water for use in the construction of buildings, 

roadways, parking areas, or similar activities. The area around the pond will be vegetated to 

reduce erosion and any outlet from the pond will be armored with rocks and an impervious 

sublayer.  

 

SOLID WASTE LOCATED AT THE PROPOSED DETENTION POND SITE 

  As noted previously, the location of the proposed stormwater detention pond is 

situated over solid waste. Those portions of solid waste that are relatively shallow will be 

excavated and placed in the consolidated landfill. The portion of the solid waste that is at 

depth will be left in place. The stormwater detention pond will be excavated to a depth that 

accommodates the stormwater flow from a predetermined stormwater frequency.  

As the pond is excavated, it is anticipated that some solid waste may be encountered. 

If solid waste is encountered, it will be relocated to the consolidated landfill. When excavation 

reaches its prescribed depth, if any solid waste is exposed it will be covered with soil and 

compacted in acceptable lifts that result in a permeability of 1 x 10-7 cm/sec or greater. Once 

the soil is properly compacted, a synthetic liner will be placed over the compacted soil liner 

and a protective layer of soil will be placed over the synthetic liner. This liner system will 

contain the stormwater stored and protect the solid waste below the pond. 

 

QUALITY CONTROL OF THE POND LINER 

 The compacted soil liner and the synthetic liner installation will be overseen by on-site 

quality assurance personnel who will monitor the operation and record all activities related to 

the liner system installation. This individual will report to the Site Engineer, who will have 

overall responsibility for the stormwater detention pond.  In addition, the liner system will be 

inspected annually.  
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