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EXECUTIVE SUMMARY 

Bureau Veritas North America, Inc. (Bureau Veritas) was retained by the City of Miami (City) to prepare 

and implement a Contamination Assessment Plan (CAP) and prepare the associated Site Assessment 

Report (SAR) for the Former Virginia Key Landfill Site (the “subject property or site”). The site is depicted 

in Figure 1. This document provides a work plan for Bureau Veritas, the City, and the Department of 

Environment Resources Management (DERM) to guide the assessment of the subject property.  

The objectives of the site assessment are as follows: 

• Define the horizontal and vertical extent of the buried waste 

• Evaluate the presence of landfill gas within the landfill area and at the property boundary 

• Assess groundwater quality and define the vertical and horizontal extent of groundwater 
contamination, if any  

• Assess surface water quality in nearby water bodies 

• Perform a wetland survey 

• Assess flow direction, gradient and tidal influence on the shallow aquifer at the site 
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1.0 INTRODUCTION 

Bureau Veritas was retained by the City to prepare and implement a Contamination Assessment Plan 

(CAP) and prepare the associated Site Assessment Report (SAR) in accordance with the Bureau Veritas 

Proposal Number 93-04-829-R3, dated November 15, 2006 for the Former Virginia Key Landfill Site, as 

depicted in Figures 1A & 1B.  This document is a complete and restated Addendum to the CAP (CAPA), 

which was submitted to DERM on October 9, 2007.  In a DERM letter dated December 20, 2007, 

comments to the CAP were provided to the City of Miami and Bureau Veritas.  This CAPA, which has 

been revised to address the DERM comments, provides a work plan for Bureau Veritas, the City, and 

DERM to guide the assessment of the subject property.  

This CAPA provides current and historical information about the property as well as the surrounding area, 

including historical land uses and the results of prior environmental assessments. Historical records 

portray the horizontal boundary of the landfill. Historical records also indicate that methane levels and 

various contaminant concentrations in the groundwater have exceeded applicable local and state 

regulatory standards. Historical information also provides an indication of the type of waste disposed at 

the site and potential areas of concern due to the type of waste deposited in specific areas and past site 

conditions. Further, this CAPA and the associated appendices, detail the investigation rationale and 

methodology that consist of the following: wetland survey; waste characterization and horizontal 

delineation; vertical waste delineation; landfill gas survey; surface water assessment; delineation of 

groundwater impacts above the applicable standard; groundwater gradient, flow direction and tidal 

influence. 



Contamination Assessment Plan Addendum                                  Bureau Veritas Project Number 144456 
Former Virginia Key Landfill        February 18, 2008 
 

3 
 

2.0 BACKGROUND 

The subject property consists of an approximately 120-acre parcel which operated as a municipal dump 

from at least 1961 through 1978.  The municipal dump did not operate as a permitted solid waste facility 

until 1975, at which time a temporary operations permit (TOP ST-13-014) was issued to the City of Miami 

for the facility. Based on a review of regulatory files, open burning was common practice at the subject 

property from 1965 through 1972. In 1973, inspections of the subject property documented the dump in 

poor to fair condition with uncovered waste.  Similar conditions were detailed in inspection reports until 

the closing of the dump in 1978.  Provided as Figures 2A & 2B is a copy of the historical topographical 

survey and cross sectional view of the landfill after it closed (1978).   

According to information obtained during a Phase 1 Environmental Assessment conducted by Bureau 

Veritas (see Phase 1 Environmental Assessment Report dated August 2, 2007), waste accepted at 

the site included the following items: construction and land clearing debris, yard trash, junk cars and 

boats, household furniture, herbicides, biomedical wastes, street sweepings, incinerator ash, and 

wastewater treatment sludge.  Prior to the aforementioned landfill activities, the subject property 

contained a surface water body (Duck Lake) which encompassed approximately 26 acres in the northern 

portion of the site (see Figure 3 and Figure 4).  

Based on monthly reports submitted to the DERM and FDEP prior to and during 1977 detailing the waste 

dumping operations, the dump was scheduled to close on July 1, 1977. Due to the delay in constructing a 

waste transfer station, Consent Order Number 93 was executed between the City of Miami and FDEP 

allowing the dump to close on April 15, 1978; however, due to further delays, the City did not close the 

landfill until May 29, 1978.  As part of Consent Order #93, the City had to develop a Closure Plan in 

accordance with Section 17-7.07, Florida Administrative Code (FAC), which included a Groundwater 

Monitoring Plan, a topographical survey and cross sectional view of the landfill, and the installation of a 

two-foot cap with specific requirements for sloping and ground cover.  The Closure Plan was 

subsequently approved by the FDEP.  The Groundwater Monitoring Plan required the installation and 

sampling of four groundwater monitoring wells located on the northern, southern, eastern, and western 

portions of the subject property. The results from the groundwater sampling indicated that concentrations 

of ammonia and dissolved solids were consistently above cleanup target levels (CTLs), and select metals 

were periodically detected above CTLs. According to a memo from the City, the dump was no longer 

being used as of May 29, 1978 and a DERM inspection on March 12, 1980 verified that the cover was in 

place and no more dumping had occurred. 
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3.0 SUBJECT PROPERTY DESCRIPTION 

3.1 LOCATION AND LEGAL DESCRIPTION 

The subject property, owned by the City of Miami, located at the northeast corner of Sewage Plant Road 

and Arthur Lamb Jr. Road, Virginia Key in Miami, Miami-Dade County, Florida, is an area generally 

characterized by commercial development and undeveloped open space.  The subject property consists 

of portions of the following four folios/parcels with the associated legal descriptions:  

 

Folio Number Legal Description 

01-4216-000-0040 16 54 42 148.09 AC ALL S1/2 LYING WITHIN OLD MEANDER LINE LESS 

S100FT & LESS BEG 1520FTE & 2375FTSLY OF NW COR OF SEC TH 

E18.2FT S25FT W8.2FT S191.3FT E336.4FT S 30 DEG E 20FT 

01-4216-000-0070 16 54 42 2.20 AC M/L BEG 1520FTE & 2375FTSLY OF NW COR OF SEC TH 

E18.2FT S25FT W8.2FT S191.3FT E336.4FT S 30 DEG E 20FT S 60 DEG W 

394.2FT S394.2FT W20FT N394.2FT N 60 DEG W 394.2FT 

01-4216-000-0050 16 54 42 85.34 AC M/L NW1/4 LESS BEG 1250FTE OF NW COR OF SEC 

CONT E1390FT S2340FT W1390FT N2340FT TO POB 

01-4216-000-0011 16 52 42 82.12 AC ALL FRACTIONAL NE1/4 LYG WITHIN OLD MEANDER 

LINE LESS BEG 3455FTE & 1720.37FTS OF NW COR OF SEC TH E94.50FT 

S230FT W94.50FT N230FT TO POB & LESS BEG 3450FTE OF NW 

 

3.2 CURRENT USE OF SUBJECT AND ADJOINING PROPERTY 

The site is generally unimproved and covered with overgrown vegetation. A portion of the site in the 

northwest is used to house a radio tower. The area surrounding the subject property consists of mixed 

land uses as illustrated in Figures 1A & 1B.  These land uses include undeveloped open space, public 

recreation space, a sewage treatment plant, public marine services, and commercial services. The uses 

and features of adjoining properties are described as follows: 
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. 

North: Central District Wastewater Treatment Plant followed by Norris Cut (Biscayne Bay) 

East: Arthur Lamb Jr. Road followed by Virginia Key Beach Park and further by the Atlantic Ocean 

South: Arthur Preserve 

West:  Sewage Plant Road 

Currently, the City of Miami is in the Research and Data Collection Phase of the Virginia Key Master Plan, 

a redevelopment effort of Virginia Key with devoted financial and planning contributions from the City of 

Miami and Miami-Dade County.  This Site Assessment is an integral component of the Virginia Key 

Master Plan. The purpose of the Master Plan is to develop available waterfront property with public open 

spaces, integrate waterfront use policies, develop and manage Virginia Key while providing protection 

and improvements of the natural resources with the appropriate infrastructure to regulate traffic flow and 

to serve future development of the Marine Stadium property on the island.  The process of the Virginia 

Key Master Plan includes the following phases:   

- Research and Data Collection 

- Community Information Meetings 

- Preliminary Master Planning 

- Final Master Planning 

- Project Documentation and Administration 

 

In addition, the Virginia Key Master Plan will focus on the improvement of the island for mixed-use 

waterfront development, improvement to the Central District Wastewater Treatment Plant, and 

preservation of Historic Virginia Key Beach Park. 

3.3   PHYSICAL SETTING 

The subject property is located in the Atlantic Coastal Ridge Physiographic Region of Florida.  The 

general area is characterized by a ridge of sand overlying limestone, sand and marine shells.  Elevations 

in the vicinity of the subject property range from sea level to 10 feet above sea level (USGS 1994). 

The subject property is located over a series of geological formations that include (from top to bottom) the 

Pamlico Sand, Miami Oolite, Anastasia Formation, Tamiami Formation, and Hawthorn Formation.  The 

Miami Oolite is composed of oolitic limestone.  The Anastasia Formation is composed of solution/cavity-

riddled, shelly or sandy limestone; calcareous sandstone; quartz and carbonate very fine to medium sand 

with or without some clay, silt and lime mud.  The Tamiami Formation is composed of calcareous 
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sandstone and limestone interbedded with sand; sandy, shelly lime mud; and soft gray and green 

limestone.  The Hawthorn Formation that is composed of slightly clayey or sandy, gray limestone and light 

green, foraminiferal limestone is the confining unit between the surficial freshwater Biscayne Aquifer and 

the brackish Floridan Aquifer (Fish 1991). 

Groundwater in Miami-Dade County is derived from the Biscayne Aquifer.  Based on groundwater 

contours, the regional groundwater flow direction is expected to be south-southeast as per the Water 

Resources Atlas of Florida (1998).  No specific groundwater flow information was available for the subject 

property; however, site-specific groundwater flow direction will be determined after monitoring wells have 

been installed.  The local gradient and flow direction under the subject property may be influenced 

naturally by zones of higher or lower permeability, or tidal effects, and may deviate from the regional 

trend. 

4.0 HISTORICAL SITE ASSESSMENT ACTIVITIES 

As described in Section 2.0, the subject property was utilized as an unlined public municipal dump site 

from at least 1961 through May 29, 1978. Unpermitted dumping occurred through 1975, at which time the 

FDEP temporarily permitted the landfill.  The refuse increased the height of the landfill to approximately 

sixteen feet above sea level.  It has been documented in a memo dated June 3, 1977 from the Director of 

the Miami-Dade Water and Sewer Authority that sludge from the waste water treatment plant, adjacent 

and north of the subject property, was utilized to fill a portion of Duck Lake, which was estimated to be 

approximately thirty feet deep.  Refer to Figure 3 through Figure 7 for historical aerial photographs 

documenting the filling of the subject property.  According to information in regulatory files, the waste 

stream for the landfill reportedly included construction and land clearing debris, yard trash, junk cars and 

boats, household furniture, herbicides, biomedical wastes, street sweepings, incinerator ash, and 

wastewater treatment sludge.  

As part of the approved Closure Plan as per Consent Order #93, four monitoring wells were installed on 

the property (north, south, east, and west). See Figure 8 for the former well locations.  These monitoring 

wells were sampled for select metals, bacteriological parameters, solids and nutrients as approved by 

FDEP as listed on Table 1A. The monitoring began in 1978 and ended on April 5, 1988.  Data provided in 

Table 1A indicates that several metals were sporadically detected above County CTLs. Ammonia and 

iron were periodically reported above the applicable CTLs.    

 An FDEP inspection of the landfill on November 4, 1986 found that construction of a potable drinking 

water pipeline was conducted on the northwest portion of the landfill (a construction project for City of 

Miami Special Police Unit’s Horse Stables (SPU)).  A Phase I Data Report for Methane Gas Assessment 
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at the Virginia Key SPU Site dated February 23, 1987 was submitted to FDEP and DERM for review.  On 

March 18, 1987, FDEP sent a revision to Consent Order #93, which stated that “the construction of 

buildings, sewage, gas or water supply mains, parking lots, paved areas or any other activities that could 

alter the final closing design and cover of the site is prohibited unless specifically approved by the 

Department (FDEP).”  Since the City was considering building on the old landfill, FDEP required as part of 

this amendment to Consent Order #93 a methane survey on the construction site pursuant to a 

monitoring plan approved by FDEP.  FDEP required a final methane report from the City in an April 12, 

1987 letter.  The FDEP reviewed the methane assessment results (not the final report as required) in May 

1987, and based on the results, an amendment to Consent Order #93 was executed. See Figure 9 for 

the 1986 location of the methane gas probes.  A methane gas assessment was performed on February 

20, 1987 and the results indicated that methane was a concern for development on the site.  The City 

placed the SPU project on hold until the methane issue could be resolved.  Since the City of Miami 

decided not to build the SPU on the landfill, the FDEP submitted a letter dated April 5, 1988 to the City 

issuing a Notice of Completion and a termination of Consent Order 93.   However, the Notice of 

Completion required that FDEP must be notified for prior approval if the site was to be redeveloped at any 

time in the future. In order to complete the FDEP request for methane gas assessment from the April 12, 

1987 FDEP letter), a Phase II for methane gas assessment was performed on January 18, 1989 and 

January 27, 1989 and the results were submitted for review in a final report dated March 21, 1989.  The 

reports detail the methane assessments that were conducted by taking OVA readings approximately four 

feet below land surface in the northern portion of the site. The results from the assessment indicated that 

methane levels exceeded the 25% of the Lower Explosive Limit (%LEL), which is a concern for 

redevelopment.  Refer to Table 2 for the methane results. This project was never completed. 

A few years later (1993), another project at the site was proposed.  The Miami-Dade County Water and 

Sewer Authority (WASA) wanted to construct a force main on the west side of the former landfill; 

however, they were required to perform a methane assessment prior to construction.  In 1993, the 

required methane assessment consisted of installing twenty-one methane probes and sampling the gas 

for % LEL. The results showed methane levels above 25% LEL (see Figure 10 and Table 3). 

Groundwater was sampled from one monitoring well near the proposed pipeline and from the remaining 

monitoring wells that were installed as part of the Closure Plan.  Results of these monitoring events 

indicated that the groundwater samples exhibited elevated levels of total dissolved solids, ammonia and 

phenols (See Table 1B).  See Figure 11 for both of the historical methane assessment results (1986 & 

1993-1994) on a current aerial photograph.  Be advised that the locations are estimates since there were 

no land marks, surveys, or GPS points for any sampling points.   
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5.0  PROPOSED SITE ASSESSMENT PROCEDURES AND RATIONALE 

5.1 ASSESSMENT OBJECTIVES 

The objectives of the site assessment are as follows: 

• Define the horizontal and vertical extent of the buried waste 

• Evaluate the presence of landfill gas on the landfill and at the property boundary 

• Assess groundwater quality and define the vertical and horizontal extent of groundwater 
contamination, if any 

• Assess surface water quality in nearby water bodies 

• Perform a wetland survey 

• Assess groundwater flow direction, gradient, and tidal influence 

 

To meet the site assessment objectives, the following tasks will be conducted: 

• Wetland survey 

• Waste characterization and horizontal delineation 

• Vertical waste delineation 

• Landfill gas survey 

• Groundwater quality assessment 

• Surface water and sediment assessment 

• Limited aquifer characterization 

 

Each task is described below. 

5.2 WETLAND SURVEY 

5.2.1 Methodology 

Bureau Veritas performed a wetland survey to determine area(s) of the site containing jurisdictional 

wetlands. The delineation was conducted through an evaluation of the vegetation present at the site, 

hydric soil indicators, and hydrological indicators. The procedure for evaluating the boundary line between 

wetlands and uplands was conducted using reasonable scientific judgment. The wetland boundary was 

flagged for survey. The wetlands were evaluated using the Uniform Mitigation Assessment Method 

(UMAM) and a report is being prepared describing the quantity and quality of wetland habitat on site. An 
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agency review of the wetland delineation was conducted on June 28, 2007 by Lisa Spadafina of DERM’s 

Coastal Wetland Permitting Section. At the time of the site visit, FDEP and USACE were not available 

and DERM did not request other agencies to be present during the site visit.   During the site visit, the 

wetland line was field adjusted and is currently being transferred to a representative aerial photograph.  

The aerial photograph depicting the wetland area will be provided to DERM once it is completed.  A 50-

foot buffer surrounding the jurisdictional wetland area(s) will be established to avoid impacts to same 

once the wetland survey has been approved by DERM. A different color flag will be used to differentiate 

between the wetland boundary and the 50-foot buffer line.   The markings will be maintained for the 

duration of the project.  No assessment activities will be conducted within the delineated wetland area; 

therefore, a Class 1 Coastal Construction permit will not be required and a joint inspection is not 

warranted at this time.  Without wetland impacts, a United States Army Corps of Engineering permit is not 

required.  

In addition, a limited tree survey was performed. Access to the landfill was restricted, therefore only a few 

trees were marked as protected.  However, a thorough tree survey will be performed to protect regulated 

tree species and documented on an aerial photograph prior to beginning assessment activities that may 

damage protected trees. The protected trees will be tagged/flagged indicating that the tree is not to be 

damaged. Additionally, prior to initiating soil boring and related field activities, personnel will be informed 

of the wetland areas and protected trees and instructed to avoid same. 

5.2.2 Reporting requirements 

A report will be prepared describing the acreage and quality of the wetland habitat on site for submittal to 

the Natural Resources Section of DERM.  This report shall include the establishment of the 50-foot buffer 

for the protection of the wetlands.   

5.2.3 Methods for demarcating and protecting wetland areas 

Bureau Veritas has coordinated with the DERM to obtain concurrence with the delineation of the 

wetlands.  Flags have been installed along the identified wetland perimeter and will be installed along the 

50-foot buffer surrounding the wetland. Personnel conducting field activities will be made aware of the 

wetland areas and protected trees and instructed not to disturb those areas or trees. 

5.3 WASTE CHARACTERIZATION AND VERTICAL AND HORIZONTAL DELINEATION  

This task will be conducted to delineate the extent of buried waste along the perimeter of the site and to 

visually characterize the waste. Characterization of the waste may provide insight into potential 

contaminants of concern. Prior to installing auger borings, test pits/trenching or soil borings, Bureau 
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Veritas proposes to use non-invasive geophysical methods to perform an initial assessment of the extent 

of the landfill.  Based on the results of the surveys, auger borings, test pits, and soil borings will be 

advanced in strategic locations to characterize the waste and confirm the extent of the landfill.  This 

method will reduce the amount of intrusive work, reduce the number of borings and test pits and minimize 

the disturbance of the landfill.  The specific proposed locations for the auger borings, test pits, and soil 

borings will be determined after the surveys are complete and shall be approved by DERM prior to 

implementation.   

 

5.3.1 Method for performing the Geophysical Survey 
A phased approach will be used for the geophysical survey.  The first phase will consist of an 

electromagnetic induction terrain conductivity survey (EM-31) to determine the horizontal limits of the 

landfill material and to characterize the lateral changes in the fill.  The survey transect lines will be spaced 

100 feet apart in the northern two-thirds of the property (which will include former Duck Lake) and 200 

feet apart in the southern part of the property.  The access to the antenna is being coordinated with the 

City of Miami and the lease holder.  Information regarding the lateral changes in fill should prove useful 

for citing borings, test pits, wells, and planning the other geophysical methods used to assess fill 

thickness.   

 

Phase two consists of determining the vertical thickness of the solid waste across the property.  Pilot 

tests, which are estimated to take a week to complete, will be performed using a multi-channel analysis of 

surface waves (MASW) and a dipole-dipole resistivity image Reslmg technique. Both techniques have 

been successfully used at landfills.  The utility of the data provided by these methods, however, is largely 

dependent on site conditions. Therefore, the pilot tests will determine which is the better method for this 

site. If each method, which relies on different physical properties, provides positive results, then a 

combination of both methods may be used to determine the vertical thickness of the fill over the entire 

landfill.  The test locations will be along a grid transect across the landfill.  The transect line will be 

selected based on site conditions, historical data, and suspect area of fill.  

 

Seven days after the pilot tests have been performed, the best course of action will be determined and 

implemented.  The vertical assessment of the waste is expected to be completed within ten days of 

method selection.  
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5.3.2 Rational for auger boring, test pit, and soil boring locations 

After the geophysical surveys are performed and evaluated, Bureau Veritas will submit to DERM a site 

map with the proposed locations of the auger borings, test pits, and soil borings. The purpose is to 

confirm the extent of the landfill as determined by the geophysical surveys, characterize the waste and 

determine the amount of surface cover. Bureau Veritas shall specifically propose to install auger borings, 

test pits, and/or soil borings around and within the suspected perimeter of Duck Lake, the perimeter of the 

landfill (which includes the potential for installing borings/test pits off-site), to evaluate potential concerns 

detected by the geophysical surveys, and in areas of suspect material and/or differentiation in the depth 

of the waste. The rational for the location of the auger borings, test pits, and soil borings will be provided 

to the DERM.  Bureau Veritas shall not install any auger borings, test pits, or soil borings without DERM’s 

approval.   

5.3.3 Auger boring/Test pit methods 

Auger borings will be advanced using large diameter augers to provide an opportunity to observe the 

cuttings and visually assess the borehole. Each auger boring will be between 24 and 36 inches in 

diameter and approximately ten feet deep. Each test pit shall be advanced using a back hoe or an 

excavator.  Excavated waste generated from the auger borings and test pits will be backfilled into the 

bore hole or excavation after observation.  Waste that cannot be placed into the borehole/excavation will 

be spread on the ground surface covered with two-feet of clean fill.  Note that it is anticipated that the 

auger borings and test pits will not extend to the bottom of the waste interval. Vertical delineation of the 

waste will be conducted as described in Section 5.3.4. 

Soil samples collected from auger borings, test pits and soil borings will be field screened with an organic 

vapor analyzer equipped with a flame ionization detector (OVA/FID) to determine the amount of organic 

vapor in the soil, if any.  In the event of a positive response, an activated carbon filter will be used to 

determine the amount of methane and/or ethane gas in the collected samples.  

5.3.4 Soil boring methods 

To confirm the vertical extent of buried waste, Bureau Veritas will advance soil borings based on the 

results of the geophysical surveys.  The exact depth will be based on field observations and conditions.  

In addition to determining the types, quantity and vertical extent of buried waste, this soil boring 

information will be utilized to properly identify the interval for the groundwater monitoring wells to ensure 

representative samples are being obtained from the underlying aquifer versus from within the waste 

material. (The shallow monitoring wells shall be screened 5 feet below the bottom of the waste interval.)  
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The type of waste, if distinguishable, will be documented. The ground surface elevation of the boring will 

be surveyed and based on the boring logs, the waste thickness and approximate elevation of the waste 

interval will be estimated. Waste thickness and elevation data will be used to construct cross-sections in 

order to estimate the amount of waste at the site. 

The soil borings will be advanced until natural lithologic units are encountered below the waste.  Soil 

samples will be collected using split-spoon samplers while conducting standard penetration tests (SPTs) 

in five-foot intervals for OVA testing and visual observation.  Each boring location will be staked in the 

field for approximate location on the site survey.  Each boring, after it has been installed, will also be 

located using a hand-held GPS. Final mapping will use coordinates provided by the professional land 

surveyor, which will provide an accuracy of 0.5 feet, well within the needs of the project.  

Soil borings will be monitored by an experienced geologist or engineer who will utilize his/her professional 

experience to determine variations between the limerock substrate and waste which will be based on 

variations of auditory and visual observations. The geotechnical boring logs will include the nature and 

consistency of the materials encountered at each location, depth to groundwater (determined by 

observation of cuttings or SPTs), if encountered, and a description of the native geology encountered 

below the waste.  No laboratory analysis of the soils will be conducted. Solid waste removed shall be 

returned to its original general boring location or spread onto the ground near the bore hole and covered 

with clean fill (2’).  

5.3.5 Reporting of waste 

Auger cuttings, test pit spoils, and soil boring cuttings consisting of landfill material will be temporarily 

stockpiled on site for visual examination. The on-site engineer/geologist will document the thickness of 

the surface cover (i.e. clean fill), estimate the approximate percentage of solid waste based on visual 

observation and on the volume of material removed from the test pit/boring, and will document the 

percent and type of waste observed on his/her field log with photographs, as well as provide details of the 

subsurface constituents, material descriptions and details of the drilling methods. Detailed descriptions of 

each material stratum (layer) and the material classifications will be based upon classifying the materials 

as the following:  i) soils, (ii) sedimentary rocks (iii) organic matter and/or (iv) waste materials. The field 

log will include the auger boring or soil boring identification number, the types of waste observed, the 

percentage of waste observed, the size of the auger boring/soil boring, OVA/PID readings, and other field 

comments.  Field logs shall be included in the SAR. Figure 12 provides a sample Auger and Soil Boring 

Log and Figure 13 for the Model Test Pit Log. Each auger boring location will be staked in the field for 

subsequent location by a professional surveyor. In addition, the coordinates of each location will be 

recorded utilizing a handheld global positioning system (GPS). 
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Soil characteristics will be described employing visual observations which details grain-size distribution by 

visual examination and indicates whether the soil is fine-grained or coarse-grained. Organics are 

identified by color and odor.  A detailed soil description, if it can be determined in the field, will include the 

following: color, constituents, grading, relative density or consistency, moisture content, particle angularity 

and shape, additional descriptive terms (calcareous, cemented, micaceous and gritty) and classification. 

All other non-native materials will be considered foreign in origin and classified as waste materials.   

5.3.6 Basis for determining objectives have been met 

The objectives have been met when the solid waste has been horizontally and vertically delineated. Each 

soil boring will be considered complete when the natural lithology has been reached and solid waste is no 

longer being extracted from the borehole. 

5.4 LANDFILL GAS SURVEY 

5.4.1 Rationale for methane gas probe locations 

Based on a preliminary CAP meeting with DERM on October 15, 2007, Bureau Veritas shall reduce the 

number of methane gas probes from 38 to 20.  This will provide preliminary methane results for the site; 

however, until the site has an approved development plan, a complete methane assessment shall not be 

performed.   

Surface screening of methane shall be conducted in a 100 foot grid on the entire property utilizing the 

Landtec GEM2000.  Surficial monitoring shall be performed in accordance with 40CFR part 60 

(§ 60.755)(c)(3): “Surface emission monitoring shall be performed in accordance with section 4.3.1 of 

Method 21 of appendix A (see attached Appendix A) of this part, except that the probe inlet shall be 

placed within 5 to 10 centimeters of the ground. Monitoring shall be performed during typical 

meteorological conditions.”   

The location of the gas probes shall be determined based on the results of the geophysical surveys, field 

screening conducted during advancement of the soil borings, historical methane data and results of the 

surficial screening as stated above.  The proposed locations shall be submitted to DERM for approval 

prior to installing the gas probes.   

The locations of the surficial monitoring and the gas probes will be surveyed in the field, plotted on a site 

map, and located in the field utilizing a hand-held GPS.    The locations and results will be included on the 

historical methane assessment site map. 
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5.4.2     Methane gas probe construction detail and installation methods 

A rotary hollow-stem auger drilling method will be utilized to advance the boring for methane probe 

installation.  Each methane gas probe shall be constructed of one to two-inch diameter, slotted PVC well 

screen with approximately five feet of solid PVC, casing the top of each methane gas probe, which will 

create a seal at the ground surface. The actual depth of each methane gas probe will be determined in 

the field; however, the screen shall terminate at approximately the April groundwater elevation (seasonal 

low groundwater table). The annular space around each methane gas probe shall be backfilled with 

clean, well-sorted nominal 3/8-inch to 1/4-inch diameter aggregate or pea gravel from the total depth to at 

least six inches above the top of the well screen, followed by neat cement grout to the surface.  The top of 

each methane gas probe shall be left three feet above grade where it will be capped, tagged, and fitted 

with gas vapor sample collection hardware (See Figure 14).  Construction of the methane gas probes will 

enable Bureau Veritas to measure the methane content in the gas and the %LEL, along with other 

parameters as described is subsequent sections of this Plan.  Material generated from the installation of 

the methane gas probes will be spread on the ground in the vicinity of the probe and covered with clean 

fill, as appropriate. 

5.4.3 Method and frequency for conducting the methane gas survey 

Bureau Veritas proposes to utilize a Landtec GEM 500, GEM 2000 or equivalent device to analyze soil 

gases at the probes.  The landfill gas survey (both via the surficial analyses and the methane gas probes) 

shall be conducted to determine the presence, concentration and distribution of methane, carbon dioxide, 

oxygen, and temperature in the subsurface of the subject property.  Methane readings from the gas 

probes shall be collected without purging (i.e. maximum accumulation concentration) and recorded as a 

%LEL (calibrated for methane) and percent by volume for the initial static reading.  After the initial static 

reading, dynamic readings will be taken after the consequential purging from the use of the pump on the 

gas analyzer.  Each methane gas probe shall be measured for methane on three separate occasions, 

which will be spaced at least three days apart to allow for appropriate accumulation of methane.  See the 

attached Figure 15 for a sample field methane gas log. 

5.4.4 Basis for determining objectives have been met 

The survey is necessary to determine if the concentration of the methane gas warrants consideration for 

buildings, utility, and structures with respect to potentially dangerous gas buildup and explosion hazards 

as well as the potential for offsite migration.  The objective has been met when the presence or absence 

of methane gas has been established. 
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5.5 GROUNDWATER QUALITY ASSESSMENT 

5.5.1 Rationale for locating groundwater monitoring wells and for sampling parameters 

The purpose of the groundwater quality assessment is to determine if the groundwater at the subject 

property has been adversely impacted due to the historic landfilling activities and if so, to identify the 

contaminants of concern. Further, this groundwater assessment is designed to assess if impacted 

groundwater exists at the zone of discharge, the site property boundary, and if necessary off-site.  

Based on the results of the geophysical survey, auger boring, soil borings, and test pits, Bureau Veritas 

will propose the monitoring well locations.  The monitoring wells shall not be installed until DERM has 

approved the locations and screen intervals.  Because of the lack of recent groundwater data from the 

site, a phased groundwater assessment is proposed.  Since Duck Lake was documented as being filled 

with waste from the water treatment plant, monitoring wells shall be proposed in the former location of 

Duck Lake, on the perimeter of the lake, and along the boundary of the landfill.   

The monitoring wells will be sampled and analyzed for the parameters listed in Chapter 62-701.510(6)(b), 

Florida Administrative Code (FAC). In addition, samples collected from monitoring wells will be analyzed 

for dioxin and PCBs as requested by DERM.  The analytical parameters for each well will be submitted to 

DERM for approval with the proposed well locations map.  The groundwater results shall be compared to 

the applicable surface water and/or groundwater CTLs as per Chapter 24, Code of Miami-Dade County.  

The need for, and scope of, additional phases of groundwater assessment (vertical and horizontal 

delineation) will be determined based on the results of the initial phase.  The location of additional 

shallow, intermediate, deep, or off-site monitoring wells will be determined based on the sample results 

and the proposed locations and screened intervals shall be submitted to DERM for approval.  Additional 

monitoring wells shall be sampled and analyzed only for the COCs that are detected above the Chapter 

24, Code of Miami-Dade County’s applicable surface water and/or groundwater clean-up target levels 

(CTLs). Direct push methods may be used to assist in determining monitoring well locations in 

subsequent phases. 

5.5.2 Proposed monitoring well type and construction details 

During the initial phase of the investigation, the screen of each monitoring well in the landfill shall begin 

five feet below the solid waste and the screen shall be five feet (See Figure 16). Boundary monitoring 

wells outside of the waste shall include a ten foot screen that shall extend at least five feet below the 

water table (See Figure 17). The depth of each monitoring well will be based on field data obtained 

during the soil boring activities and the results of the geophysical surveys.   The monitoring wells shall be 

labeled with the depth of the screen in parenthesis, i.e. MW-1(20-25’), MW-2(40-45’), etc.  Additional well 
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location and screen intervals may be recommended based on the results of the initial investigation.  The 

location and screen intervals will be submitted to the DERM for approval before installation. 

5.5.3 Drilling/well installation methods 

Monitoring wells shall be installed under the direction of Bureau Veritas’ Licensed Water Well Contractor 

utilizing the hollow-stem auger or other appropriate method, and observation and logging will be 

conducted by a geologist or engineer experienced in well installation techniques and lithologic logging. 

Figure 12 provides a sample boring log.   

The shallow wells located in the waste will be constructed with solid casing from the top to five feet below 

the waste.  Then five feet of 0.01-inch slotted well screen shall follow.  The shallow wells located outside 

of the waste will be constructed, from bottom to top, using approximately ten feet of 0.01-inch slotted well 

screen, followed by solid two-inch diameter PVC casing to land surface (See Figure 17).  

All monitoring wells installed within the footprint of the landfill (i.e., through waste) will be constructed in 

two stages.  The first stage involves setting a four-inch outer casing installed from the ground surface to 

just above the designated well screen interval to minimize the potential for impacting lower portions of the 

aquifer by pulling down waste during drilling activities.  The solid casing is then grouted to the surface.  

The second phase involves drilling through the casing and grout to the final design depth, setting the well 

screen, sand pack, seal, and grout to the surface.  

The annular space shall be backfilled using clean 6/20 silica sand from total depth to approximately two 

feet above the well screen, followed by a fine sand seal and concrete grout to the surface.  Each well 

shall be developed by over pumping until the effluent is clear and relatively free of sediments.  The top of 

each well casing shall be placed within a four-inch by four-inch by three-foot tall steel protective riser. Well 

construction and development will be in accordance with 40 CFR 258.51 “Groundwater Monitoring Well 

Design and Construction”.  Auger cutting material generated from the monitoring well installation will be 

spread on the ground in the vicinity of the well and two-feet of clean fill shall cover the cuttings. Drilling 

mud, development and purge water will be contained and properly disposed.   

Subsequent to installation, the monitoring wells will be surveyed for horizontal and vertical control by a 

professional land surveyor. The horizontal control will have an accuracy of 0.5 feet, while the vertical 

control will have an accuracy of 0.01 feet for the well top of casing. 

5.5.4 Groundwater sampling methods and frequency 

The monitoring wells shall be purged and the groundwater sampled according to the Florida Department 

of Environmental Protection’s (FDEP) Standard Operating Procedures (SOP) SOP-001/01. The well 
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construction data sheets and purge logs shall be included in the Site Assessment Report.  Subsequent to 

purging of the wells, groundwater quality samples will be collected using either Teflon bailers or low-flow 

peristaltic pumps and poured into laboratory-supplied containers.  Samples will be submitted to an 

NELAP-certified laboratory for analysis. The shallow monitoring wells shall be sampled and analyzed for 

the parameters listed in Chapter 62-701.510(6)(b), FAC and select samples will be analyzed for dioxins 

and PCBs. Analytical parameters may be modified based on the results of preceding phases of this 

investigation.  Monitoring well completion diagrams illustrating the construction detail for each well will be 

prepared as well as summary tables, laboratory reports, chain-of-custody records, and groundwater 

sampling forms will be included in the SAR.  The locations of the wells will be depicted on the site 

survey/site plan.  A cross sectional view and plan views of the groundwater contamination shall be 

submitted with the Site Assessment Report.  See attached Figure 18 for the Sample Field Groundwater 

Purge Log. 

5.5.5 Basis for determining objectives have been met 

The objectives of the groundwater assessment have been met when the contaminant plume, if any, has 

been delineated.  If surface waters are, or are reasonably expected to be affected by contaminated 

groundwater, as demonstrated using monitoring well data, then the groundwater CTLs shall be the lower 

of the groundwater CTLs or the applicable surface water CTLs set forth in Section 24-44(2)(f)(v)1, Code 

of Miami-Dade County.  After the results from the groundwater samples have been compared to the 

applicable groundwater or surface water criteria of Chapter 24, Code of Miami-Dade County, the next 

course of action, as necessary, shall be determined and approved by DERM (i.e. further assessment or 

remediation).   

5.6 SURFACE WATER AND SEDIMENT ASSESSMENT 

Once the results from the shallow monitoring wells have been reviewed, then the location for surface 

water samples shall be determined as well as the parameters to be analyzed. A Surface Water and 

Sediment CAPA shall be submitted to DERM for approval.   

5.7 AQUIFER CHARACTERIZATION 

5.7.1 Basis for monitoring locations 

The purpose of the aquifer characterization activities is to determine the groundwater flow direction(s), 

tidal impacts, and gradient in the shallow aquifer below the site. Groundwater gauging data, in 

conjunction with well casing survey data, will be used to determine the groundwater flow direction and 

gradients. Four monitoring wells shall be utilized to determine the flow direction and tidal impacts.  The 
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four locations will include one near Biscayne Bay, one in the marginal tidal areas, one in the upland filled 

area, and one in the upland area, which has not been filled. The groundwater monitoring data will focus 

on the changes in the water level due to normal tidal cycles, groundwater flow direction and gradient.  

The four locations will be selected from the newly-installed wells and should provide adequate coverage 

to characterize tidal variances.  

5.7.2 Testing methods 

To evaluate the groundwater flow direction(s), water levels will be monitored with an electronic data-

logging device (Hermit 2000 or equivalent) to evaluate tidal fluctuations and influence.  Water levels will 

be recorded every five minutes over a period of 48 to 72 hours from a network of four monitoring wells. 

Groundwater contour maps will be included in the SAR. Testing locations will be illustrated on the site 

survey/site plan. 

5.7.3 Basis for determining objectives have been met 

The objective of this task has been met when the groundwater flow direction(s), tidal impacts and gradient 

of the shallow aquifer at the site have been determined or estimated, as appropriate.  
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6.0 SUMMARY AND REPORTING 

This CAPA summarizes prior environmental assessment activities, the historical land use in the vicinity of 

the subject property, and identifies the proposed tasks, along with the details and methodology for 

conducting field activities that Bureau Veritas will perform as part of the site assessment activities. This 

CAPA is designed to detail the activities that will determine the extent of waste disposed at the site, 

assess the horizontal and vertical extent of groundwater impacts, if any, and assess landfill gas 

generation at the subject property.  

Upon approval of the CAPA, Bureau Veritas will provide DERM with at least three days notification prior 

to the commencement of any field activities and/or sampling events. Bureau Veritas estimates that 

subsequent to CAPA approval, the Site Assessment can be completed within 170 days. The associated 

Site Assessment Report shall include, at a minimum, the following:  

• Methodology for field work 

• Current topographic survey meeting the minimum technical standards set forth by the Florida 

Board of Professional Surveyors and Mappers, as stated in Chapter 61G17-6, Florida 

Administrative Code, under Section 472.027, Florida Statutes, and all elevations reported shall be 

referenced to the National Geodetic Vertical Datum (NGVD) of 1929 or to the NAVD of 1988 

• Sample locations and parameters 

• Photographs and description of waste observed in the form of soil boring logs 

• Cross sections illustrating the horizontal and vertical extent of the waste 

• Results of the methane gas survey (including concentration maps as appropriate) 

• Groundwater contaminant plume maps 

• Groundwater contour maps 

• Scaled site plans indicating locations of borings, test pits, monitoring wells, methane gas probes, 

and other sampling points 

• Summary tables 

• Probe/well completion diagrams 

• Sampling forms 

• Laboratory analytical reports 
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• Other forms, tables, figures, and calculations as appropriate.   

The reports shall be prepared under the direction of a Florida-licensed Professional Geologist and/or 

Professional Engineer, as required, and will be signed and sealed accordingly.  Two copies of the SAR 

shall be submitted to DERM for approval. 

This report was prepared, under the 
responsible charge of the Environmental 
Professional noted below, by: 
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