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Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives 
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Executive Summary 

From 2004 through 2008, Cardno TBE (on behalf of the Treasure Coast Regional Planning Council 
[TCRPC]), conducted environmental assessment activities, and developed a remedial action strategy 
for the 2401 N. Broadway Avenue site (Site) located in the Northwood Redevelopment Area, West 
Palm Beach, Palm Beach County, Florida. This site was a former retail gas facility, for which 
groundwater impacts were identified during Brownfields site assessment activities. Previously referred 
to as the "Northwood Anchor Site", a Combined Brownfields Site Assessment Report and Remedial 
Action Plan (BSAR/RAP) was submitted for the site in February 2009 and a Remedial Action Plan 
Approval Order was subsequently submitted by FDEP on April 12, 2011; after two requests for 
additional information. 

The previously approved RAP included a proposal for in-situ bio-augmentation using concurrent 
injection of both a pseudomonas bacteria and nutrients mixture (Petrox®) and an oxygen release 
compound (ORC-A®). This combination was designed to facilitate rapid biological degradation of 
dissolved petroleum hydrocarbons (PHCs), with conversion to CO2 and water. 

For a number of reasons, no assessment or remedial actions were implemented at the site since 
August 2008. Based on the extensive amount of time that passed with no assessment data, Cardno 
TBE was retained in early 2014 to re-sample all eXisting monitor wells, to provide a supplemental Site 
Assessment Report for the site, and to re-evaluate the proposed remedial strategy in light of new data. 
Based on this assessment, dissolved petroleum contamination in the surficial aquifer was significantly 
higher in March 2014 than they were in 2008. Based on these results, a significant modification in the 
proposed remedial action approach is provided in this ABCA document. Specifically, Cardno TBE is 
submitting a comparison of four remedial alternatives for the site, along with a recommendation to a 
shift from bioremediation to air sparge/soil vapor extraction remediation. 

Because assessment grant funding from the U.S. EPA was used to complete this work, the document 
title has been changed from Remedial Action Plan (RAP) to Analysis of Brownfields Cleanup 
Alternatives (ABCA), to meet the grant requirements. In addition to following EPA guidelines for 
ABCA preparation, the document is also designed to meet RAP requirements outlined in Chapter 62-
780.700(3), Florida Administrative Code (FAC.). 
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Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives 
2401 Broadway Avenue Northwood Anchor Site, West Palm Beach, Florida 

1 Introduction 

Cardno TBE, on behalf of the Treasure Coast Regional Planning Council (TCRPC), previously 
conducted environmental assessment activities, and developed a remedial action plan for the 2401 N. 
Broadway Avenue site (Site) located in West Palm Beach, Palm Beach County, Florida (Figure 1). 
This site was a former retail gas facility and was investigated initially as part of a larger "Northwood 
Area" or "Northwood Anchor Site" Brownfields site investigation. Groundwater impacts were identified 
at the Site during historical Brownfields site assessment activities, and a Combined Brownfields Site 
Assessment Report and Remedial Action Plan (BSAR/RAP) was submitted for the site in February 
2009. This combined document was approved (subsequent to two requests for additional information) 
in April 2011. A copy of the FDEP approval order is provided in Appendix A. 

Subsequent to BSAR/RAP approval, the city of West Palm Beach (City) began demolition of several 
derelict buildings throughout the broader Northwood study area, including the demolition of the former 
2401 Broadway Avenue gas station building (note - the former petroleum storage tanks were 
reportedly removed from the site in April 1990). Additionally, the cleared site was used by the City for 
an extended period as a staging area for building materials and equipment, in support of major buried 
utility upgrades throughout the Northwood area . Finally, financial arrangements and project lead 
responsibility for site remediation have remained under negotiation for this parcel between a group of 
stakeholders (TCRPC, the West Palm Beach Community Redevelopment Agency (CRA), and Palm 
Beach County). This negotiation has remained dynamic as a developer for this property has not been 
specifically identified and (as a result) the end development plans for the property have not been fully 
determined. Based on these factors, no additional site assessment or remediation work was 
performed at the site since RAP approval in April 2011 . 

Based on the amount of time that passed with no remedial actions, Cardno TBE was retained to re
sample all existing monitor wells and to provide a supplemental Site Assessment Report that 
summarized the current site conditions. Additionally, Cardno TBE was requested to refine the 
Analysis of Brownfield Cleanup Alternatives (ABCA)/RAP document, if required based on the 
assessment results from March 2014. This report provides the results of the March 2014 
supplemental assessment, and includes a significant modification in the proposed remedial action 
approach due changes in water quality between 2008 and 2014. Also, because a number of remedial 
action strategies are compared within this document; historical information, regional hydrogeology 
information, and site hydrogeologic information is provided (again) for evaluation. 

Finally, because U.S. EPA assessment grant funding was used to complete this work, the document 
title has been changed from Remedial Action Plan (RAP) to Analysis of Brownfields Cleanup 
Alternatives (ABCA), to meet the grant requirements. In addition to following EPA guidelines for 
ABCA preparation, the document has also been designed to meet the requirements for a RAP, 
pursuant to Chapter 62-780.700(3), Florida Administrative Code (FA C.). 
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1.1 Operational History 

The 2401 Broadway Avenue site is listed within the FDEP LUST database (FDEP Facility ID No. 
8514130), as having a documented release of petroleum hydrocarbons. Two 3,000 gallon 
underground storage tanks (one leaded gasoline and one unleaded gasoline) were reportedly 
removed from the closed facility in April 1990. Contaminated soils and groundwater were documented 
in Agency records, with no records of remediation activities in agency files (other than tank removal). 
The 1990 assessment indicated excessively contaminated soil within the site's south excavation area 
located between the former on-site structure and Northwood Road (in close proximity to the subject 
site's south property boundary). A subsequent Baseline Sampling Report (Nutting EnVironmental, 
August 2004) also documented groundwater contamination at the site. 

A Phase 2 ESA performed by Cardno TBE (formerly TBE Group) in January 2005 also detected 
petroleum-impacted groundwater above state cleanup criteria along the property's southern property 
boundary. A subsequent geophysical survey conducted in November 2006 tentatively identified an 
underground storage tank in the western portion of this site. A groundwater monitor well was installed 
at this possible tank location during a Supplemental Brownfields Site Assessment program and no 
impacts were detected at this location (it does not appear that a tank is present at this location; 
however, this can be further evaluated during site remediation activities). Additional monitor wells were 
installed within this study area during the Supplemental Site Assessment program and these wells 
provided enhanced delineation of groundwater impacts. A detailed discussion of the Supplemental 
BSAR is provided in Section 3.0. 

1.2 Previous Investigations 

Cardno TBE has performed several investigations within the broader Northwood study area, beginning 
in 2004. The following reports have been prepared based on these investigations. 

• Phase 1 Environmental Site Assessment (ESA) Report for the Northwood Redevelopment 
Area, TBE, September 2004, Prepared for Treasure Coast Regional Planning Council 
(TCRPC). 

• Phase 2 ESA Report, Northwood Village Redevelopment Area, TBE, January 2005, Prepared 
for TCRPC. 

• Phase 1 ESA Report, Northwood Anchor Site, TBE, December 2006, Prepared for TCRPC and 
the West Palm Beach Community Redevelopment Agency (WPB CRA). 

• Phase 1 ESA Report for Northwood Redevelopment Area. TBE, January 2008, Prepared for 
TCRPC and WPB CRA. 
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• Preliminary Brownfields Site Assessment Report, Northwood Redevelopment Area, West of 
Broadway Avenue, TBE, May 2008, Prepared for TCRPC and WPB CRA. 

• Supplemental Brownfields Site Assessment Report, Northwood Redevelopment Area West of 
Broadway Avenue, TBE, September 2008, Prepared for TCRPC and WPB CRA. 

A detailed summary of the September 2008 findings is provided Section 3.0. This discussion also 
includes salient information from the prior documents that are listed above. 
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2 Regional Setting 

2.1 Regional Physiographic Setting 

West Palm Beach is located within the Eastern Valley physiographic province, less than a quarter mile 
west of Lake Worth, which is a saltwater body separating the mainland from a barrier island system 
further to the east. The eastern valley province is a low-lying , flat region that is typically at an 
elevation of less than 20-ft above mean sea level (MSL). 

2.2 Regional Hydrogeology 

The subsurface geology in the northeastern portion of Palm Beach County is comprised of between 
100 and 200-ft of undifferentiated sediments, consisting primarily of sand, clay, silt, shell and 
limestone. These sediments are areally extensive and dip toward the southeast (Fernald and Patton, 
1984). The Miocene Hawthorn Group underlies the undifferentiated Quaternary sediments and is 
comprised of relatively impermeable clays and marls. The Hawthorn Group can be as thick as 500-ft in 
the study area. 

The undifferentiated surficial aquifer is the primary source of drinking water in the area and includes 
both water table aquifer and semi-confined aquifer systems (Fernald and Patton, 1984). The water 
table has very high hydraulic conductivity and can yield in excess of 10 million gallons per day in 
certain areas. The surficial aquifer becomes increasingly saline near the coast and is anticipated to be 
non-potable in the vicinity of West Palm Beach due to high salinity. 

Site Hydrogeologic conditions are discussed in Section 5.0 of this document. 
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3 August 2008 Environmental Assessment Summary 

Based on the passage of more than five (5) years since the previous environmental assessment of the 
2401 Broadway property, a summary of the August 2008 assessment is provided in this section. The 
scope of that assessment included the following tasks: 

• Soil samples were collected at four (4) boring locations, at depths of 1-ft bls and 3-ft bls (8 
samples total). Samples were analyzed for VOCs and SVOCs. 

• Three (3) shallow monitor wells were installed to the west, north and east of well MW-B4, 
respectively (wells TBE-3W, TBE-4W, and TBE-5W); and one (1) deep monitor well 
immediately adjacent to well MW-B4 (well TBE-6DW). Note - well MW-B4 was the most 
heavily-impacted monitor well at the site based on prior assessment activities. 

• New monitor wells and existing monitor well MW-B4 were sampled for VOC and SVOC 
analysis. 

A figure depicting the location of soil borings and monitor wells throughout much of the Northwood 
Study Area, which was provided in the BSAR/RAP document is provided on Figure 2. However, 
subsequent site inspection of the 2401 Broadway property brought into question some of the well 
locations as depicted on this figure (Note - well locations were placed on the map based on site 
landmarks that have subsequently been removed) . As a result, Cardno TBE has conducted a specific 
purpose survey to ensure correct well placements on the map. Subsequent sections of this document 
will utilize the updated boundary survey map. 

Soil borings were installed using direct push (Geoprobe) technology and soil samples were collected 
in 1-inch, clear, acetate core liners. The soil cores were opened and 1-ft sample composites were 
collected at 2-ft intervals and transferred into clear mason jars and covered with aluminum foil. The 
samples were then screened using a MicroFID organic vapor analyzer (OVA) , both with an organic 
filter and without. The net OVA reading (unfiltered minus the filtered value) was then used to 
determine if organic vapors associated with petroleum hydrocarbons were present. While OVA 
readings provided additional assessment information, soil samples were collected at 1-ft and 3-ft 
depths at all boring locations to determine if shallow soil impacts were present and if soil remediation 
measures were warranted. 

Monitor wells were installed using Direct Push (Geoprobe) technology (DPT). Ten (10) feet of 1-inch 
diameter, 0.01-inch slotted, pre-packed, schedule 40 PVC well screen was used for each well , with 
schedule 40 PVC risers completing the well to land surface. A fine sand and bentonite seal 
(approximately 2-ft thick) was placed immediately above the pre-packed screen and neat cement 
grout was used to fill the remainder of the well annulus. An approximately 2-ft by 2-ft concrete pad 
and 8-inch diameter, flush mount protective well cover was used to complete each well. 
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Once wells were completed, both soil and groundwater samples were collected in a manner consistent 
with FDEP Standard Operating Procedures (FDEP-SOP-001/01). Boring Logs and Well Construction 
and Development Logs from each of the three site assessment programs were provided in the 
February 2009 BSAR/RAP document. 

3.1 Soil Screening Results 

OVA readings were not elevated at any boring location above the water table, but were elevated 
below the water table at each of the four monitor well locations associated with the August 2008 
investigation. 

3.2 Soil Sampling Results 

Soil samples were collected from depths of 1-ft and 3-ft bls at boring locationsTBE-3W, TBE-4W, TBE-
5W, and TBE-6DW. These samples were collected to determine if shallow soil impacts were present 
that would result in potential direct exposure concerns. Deeper samples were collected for screening, 
but were not analyzed because the shallower samples were not impacted. Soil sample results are 
summarized in Table 1. As shown in Table 1, low levels of VOCs and SVOCs were encountered in 
several soil samples; however, no analytes were detected above Florida default soil CTLs. Based on 
this result, soils were not considered impacted at the study Site. 

3.3 Groundwater Assessment Results 

The results of the August 2008 analyses (as well as March 2014 analyses) are combined with April 
2008 data in Table 2. As shown in Table 2, groundwater CTLs were exceeded for various COCs in 
four monitor wells at the 2401 Broadway property in August 2008. Specifically, the natural attenuation 
default criteria (NADC) levels were exceeded in samples from monitor well MW-B4 and the newly
installed northern offset monitor well (TBE-4W). Additionally, default GCTLs were exceeded for at 
least two COCs in the newly-installed western and eastern offset wells (TBE-3W and TBE-5W). 
However, no CTLs were exceeded in the deeper monitor well TBE-6DW that was installed to a depth 
of 29 ft bls, immediately adjacent to monitor well MW-B4, which is completed to a depth of 18 ft bls. 

A total VOC isopleth map from August 2008 is provided on Figure 2. As shown on Figure 2, notable 
groundwater impacts to the shallow surficial aquifer were evident within the southern portion of the 
site. As a result, a combined BSAR/RAP document was submitted for FDEP consideration. 
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4 March 2014 Assessment Summary 

4.1 Scope of Work 

Existing on-site monitor wells, and select nearby monitor wells on adjacent properties were re
sampled in March 2014. Additionally, based on observations prior to initiating the sampling program, it 
was apparent that some of the existing monitor wells were not located accurately on the site map. As 
a result, Cardno TBE conducted two additional tasks: (1) contracting SurvTech, Inc. to provide an 
updated boundary survey with well locations and revised top-of-casing (TOC) elevations, and (2) 
installation of a new monitor well (TBE-7R) to replace monitor well TBE-7 during this sampling event. 
Well TBE-7R was located near the anticipated central portion of the VOC plume to provide additional 
information for determining reagent calculations for in-situ remedial action evaluations. Additionally, 
the modified TOC values were combined with groundwater elevation readings from March 2014, so 
that a determination of groundwater flow patterns could be made for the site. 

A copy of the updated Specific Purpose Survey is provided in Appendix B and the Boring Log and 
Well Completion and Development Log for monitor well TBE-7R is provided in Appendix c. 
Groundwater sampling logs and equipment calibration logs from the March 2014 sampling event are 
provided in Appendix D. 

4.2 Groundwater Flow 

A summary of water level measurements and elevations based on the revised NAVD88 survey is 
provided in Table 3. A map depicting groundwater flow for March 25, 2014 is shown on Figure 3. As 
shown on this Figure, groundwater flow was from west to east, at a gradient of approximately 0.002 
fUft. 

4.3 Water Quality Summary 

Laboratory analytical data from the March 2014 sampling event are included in Appendix E and the 
results are summarized in Table 2 (along with April and August 2008 analytical data). As shown in 
Table 2, up to six (6) different volatile organic compounds (VOCs) were detected at concentrations 
exceeding the groundwater cleanup target levels (GCTLs) and/or the Natural Attenuation Default 
Criteria (NADCs) listed in Chapter 62-777, FAC. In addition to providing the analytical results for 
each of the six constituents of concern (COCs), an individual plume map is shown (on the revised site 
survey map) for each of the COCs on Figure 4 (1 ,2,4-trimethylbenzene), Figure 5 (1,3,5-
trimethylbenzene), Figure 6 (ethylbenzene), Figure 7 (isopropylbenzene [cumenej), Figure 8 
(naphthalene), and Figure 9 (total xylenes) . 

As noted in Table 2, COC concentrations in the two monitor wells with prior GCTL exceedances were 
significantly higher in March 2014 than during the previous sampling events. This notable increase in 
COC concentrations is likely due to the removal of the pavement at the site and the enhanced 
infiltration of water through the vadose zone. Additionally, concentrations in the new monitor well 

May 2014 Cardno 11 



Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives 
2401 Broadway Avenue Northwood Anchor Site, West Palm Beach, Florida 

(TBE-7R) were similar to those in the most impacted existing well (MW-B4). Concentrations of five of 
the six COCs exceeded NADC concentrations in wells TBE-4W and TBE-7R, and all six COCs 
exceeded NADC concentrations in well MW-B4. 

In reviewing Figures 4 through 9, the VOC plume interpretation for each COC covers essentially the 
same aerial extent, covering approximately 0.05 acres. Additionally, because concentrations in the 
well TBE-6DW sample did not exceed any of the GCTLs, groundwater impacts appear to be limited to 
the upper portion of the surficial aquifer. 

Based on the increased concentrations noted in March 2014, a re-evaluation of the previously 
proposed remedial action plan was warranted and is included in subsequent sections of this report. 
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5 Conceptual Model for Remedial System Design 

5.1 Site Lithology 

The surficial soils encountered throughout the study area consist of orange to white to tan, medium to 
fine-grained sand to a depth of approximately 30-ft bls, At approximately 30-ft bls, the soils transition 
to an olive gray color, and almost immediately to weathered limestone, The weathered limestone 
contains abundant shell fragments 

5.2 Site Hydrogeology 

5.2,1 Aguifer Testing Results 

An aquifer test was not performed at the site; however, based on the lithology of the surficial aquifer 
and the yields obtained during well development, the surficial aquifer is highly transmissive (estimated 
at approximately 10-3 cm/sec or greater), 

5.2.2 Groundwater Flow 

Groundwater flow was discussed in Section 4,2, Flow in March 2014 was from west to east at a 
gradient of approximately 0,002 fUfl. 

5.3 Environmental Impacts 

While no soil impacts were encountered during the previous site assessment activities (conducted in 
2008), increases in the groundwater impacls subsequent to the removal of pavement and buildings 
from the site indicates that some level of vadose zone impacts (or smear zone impacts) exist (or 
existed) at the site, The highest total VOC concentration in groundwater in March 2014 (the sum of 
the six COCs exceeding GCTLs) was 5,756 I-lg/L in well MW-B4, compared to 1,895 I-lg/L in August 
2008_ Similar concentrations were detected in wells MW-B4 and new well TBE-7R in March 2014_ 
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6 Analysis of Brownfields Cleanup Alternatives 

6.1 Exposure Analysis 

6.1.1 Risk Evaluation 

Preparation of an ABCA requires an evaluation of possible corrective aclions and their respeclive 

costs to remedy affected areas. Not all remedies are physical or chemical and may include other 

types of remedies such as institutional controls (e.g. restrictions to certain types of development or 

land use recorded on the deed). Excess public risk is defined by four factors, all of which must be 

present to produce excess risk from contaminants at a site. These are: 

• A chemical with sufficient toxicity to do harm (whether acute or chronic), 

• A sufficient quantity of the chemical to be toxic and do harm, 

• A receptor on which to do harm, and 

• A pathway by which a sufficient amount of the contaminant can actually reach a receptor and 

do harm. 

Corrective actions to remedy affected areas rarely eliminate all COCs. It is generally the intent to 

remove, treat or immobilize the concentrations of COCs to levels producing an acceptable risk to 

human health and the environment. The degree of acceptable risk has to be determined by the public 

through legislative and regulatory processes. In Florida, this has been accomplished by the 

development of FDEP regulatory programs to implement State cleanup standards (Chapter 62-777, 

FAC, the Contaminant Cleanup Target Levels), which provide different cleanup target levels based on 

specific land use assumptions, as well as the ability to develop site-specific staridards based on 

specific land use restrictions. 

6.1.2 Potential Receptors and Exposure Pathways 

In order for possible COCs to do harm to public health or the environment, they must occupy a point of 

exposure accessible to the population at risk . Compounds to which populations are not currently, or 

are not likely to be exposed via complete exposure pathways do not constitute a probable condition of 

elevated risk. The three potential receptor populations typically considered for soil exposures are: 

• Construction worker - persons involved in the redevelopment of the property. FDEP typically 

dictates that this receptor generally is protected by OSHA guidelines 
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• Industrial/commercial worker - persons who occupy the property under conditions of full-time 

employment 

• Residents - persons who reside on the property 

For each of the potential receptors, the applicable exposure pathway of concern is direct contact with 

soil via incidental ingestion, dermal contact, and inhalation of particulates and/or volatile emissions. At 

this site, no vadose zone soil impacts have been detected; therefore, the COCs are not present at a 

point of exposure. 

For groundwater, the applicable exposure pathway of concern is ingestion. Groundwater at the site 

flows to the east, toward Lake Worth . At this time, impacts to groundwater are limited to the shallow 

surficial aquifer within the southeast corner of the site, covering an area of approximately 0.05 acres. 

6.2 Cleanup Objectives I Applicable Regulations 

It is anticipated that the 2401 Broadway site will be redeveloped with a commercial or mixed use 

(commercial/residential) land use. The study site is part of a multi-block assemblage of properties that 

will be marketed as a single property or portion thereof. The surrounding area is undergoing notable 

redevelopment with restaurants, shops, and galleries. 

Future groundwater assessment and/or remediation activities at this site will remain consistent with 

Chapter 62-780, FAC. (the Contaminated Site Cleanup Criteria). Per these criteria, additional 

actions must be taken if COC concentrations exceed the groundwater or soil cleanup target levels 

listed in Chapter 62-777, FAC. Therefore, the requirements of Chapters 62-780, FAC. and 62-777, 

FAC. are considered Applicable or Relevant and Appropriate Requirements (ARARs) with respect to 

documented groundwater impacts at this site. Actions required (by Chapter 62-780 FAC.) if the 

groundwater CTLs are exceeded generally include: additional assessment, development of alternative 

CTLs based on site specific conditions (e.g., a background study or risk assessment), implementation 

of remediation measures, and/or implementation of risk management options (RMOs) such as 

engineering and/or institutional controls . 

Based on Brownfields assessment information obtained at this site, it is the intent of the Person 

Responsible for Brownfields Site Rehabilitation (PRFBSR) to remediate groundwater impacts to below 

the default groundwater CTLs listed in Chapter 62-777, FAC. However, if it proves impracticable to 
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remediate low level VOC impacts to the CTL levels, then alternative CTLs will be considered to 

support a conditional Site Rehabilitation Completion Order (SRCO) from the FDEP. The conditions for 

such a closure would include institutional controls to prevent future use of groundwater at the site. 
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7 Evaluation of Cleanup Alternatives 

7.1 Soil Remediation Alternatives 

Based on soil sampling conducted previously at the site, no soil impacts above SCTLs have been 
documented. As a result, remediation of vadose zone soils is not proposed . However, the air sparge / 
soil vapor extraction (AS/SVE) technology being considered for the site will remediate any residual or 
undocumented impacts within the vadose zone, and within the zone of influence of the SVE system, 

7.2 Groundwater Remediation Alternatives 

As a condition of grant funding for site remediation, the EPA requires an evaluation of multiple 
corrective measures alternatives based on an established set of criteria. The following five (5) 
remedial alternatives have been evaluated to address documented groundwater impacts at the 2401 
Broadway Avenue Site in West Palm Beach, Palm Beach County, Florida 

• No Action 

• In-situ bio-augmentation 

• Pump and Treat (P& T) combined with in-situ bio-augmentation 

• Air Sparge with Soil Vapor Extraction (AS/SVE) 

• De-watering and Excavation 

Each of these alternatives has been evaluated with respect to effectiveness, implementability, and 
cost. A summary of each technology, including pros and cons of each, are included in Table 4. The 
following sections provide a synopsis of each technology and the final evaluation results. 

7.2.1 No Action 

Technology Description 

The No Action alternative does not involve any technology. However, site closure without active 
remediation could involve the development of institutional and/or engineering controls at the site. 
Specifically, if the site met certain criteria outlined in Chapter 62-780, FAC., then an institutional 
control prohibiting use of groundwater at the site (for instance), could be implemented to support a 
conditional site closure finding from FDEP. 
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Effectiveness 

Contaminant concentrations are well above the cleanup target levels prescribed by FDEP. As a 
result, the No Action alternative will not be sufficient to prevent potential exposure, or to obtain 
unconditional site closure. Additionally, based on the high concentrations of dissolved PHC 
contamination (i .e., concentrations above NADC concentrations) , the site does not meet the criteria 
typically required by FDEP for conditional site closure with institutional controls . Finally, the lack of 
knowledge with respect to the final land use alternatives for the site, and the lack of control of adjacent 
properties with respect to potential well installation and groundwater withdrawals, make this alternative 
in-effective at the Northwood site. 

Cost 

The No Action alternative is by far the least expensive alternative, if suitable for the site. At this time, 
the site does not meet the requirements for the No Action alternative. However, if contaminant 
concentrations are reduced significantly (to below NADC concentrations), but remain slightly above 
groundwater CTL concentrations, a conditional SRCO may be feasible via the use of institutional 
controls (e.g., a restrictive covenant to the property deed) and/or engineering controls (e.g., a cap and 
cover system that controls infiltration and potential plume migration. 

7.2.2 In-Situ BiD-Augmentation 

Technology Description 

Petroleum hydrocarbons (PHCs) are amenable to bio-degradation to innocuous end products 
(primarily CO2 and H20), under the appropriate circumstances. Specifically, the appropriate microbes 
must be present, as well as sufficient nutrients and oxygen to facilitate rapid growth and replenishment 
of the microbial population. However, in order to reduce PHC concentrations to below cleanup target 
levels in a reasonable amount of time, sufficient microbes, nutrients, and oxygen must remain in the 
system throughout the degradation process. 

Bio-augmentation involves the injection of appropriate microbes (typically pseudomonas bacteria), 
nutrients, and/or oxygen into the subsurface to facilitate microbial growth and accelerated 
biodegradation of PHCs. While microbe and nutrients are likely to enhance this process, dissolved 
oxygen is typically the limiting element in the biodegradation process. Therefore, it is critical to ensure 
sufficient dissolved oxygen in the subsurface, either via the direct injection of air (e.g. , using bio
sparge well system) , or by the injection of oxygen release compounds (ORC). 

For this project, the bio-augmentation procedure under consideration is the injection in the subsurface 
of a microbial and nutrient complex (Petrox®), as well as a slow release oxygen release compound 
(ORC-A TM) . Injection would be via DPT injection points, from approximately 25 It bls to just above the 
water table (approximately 8 It bls). The injection points for Petrox and ORC-A will be offset from one 
another and would cover the entire area with documented PHC contamination. 

May 2014 Cardno 18 



Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives 
2401 Broadway Avenue Northwood Anchor Site, West Palm Beach, Florida 

Effectiveness 

PHCs (particularly aromatic contaminants such as those present at the Northwood site) are readily 
degraded (mineralized) or co-metabolized in the presence of organisms (heterotrophs) which use the 
carbon in the PHC as a source of energy. The bioremediation process involves microbes seeking 
carbon sources such as petroleum for sustenance, with the hydrocarbons acting as an electron donor 
during the oxidation process. Dissolved oxygen acts as the electron acceptor in this process, with 
CO2 and H20 the final by-products of the reaction. The BTEX assimilative capacity of an aquifer can 
be estimated by the O2 concentration .;. 3.14 (e.g., 10 mg/L O2 will degrade 3.18 mg/L BTEX) 
(Wiedemeier & Wilson 1995). Additionally, half-lives for BTEX compounds in the presence of sufficient 
oxygen have been estimated by ASTM (1995), as follows: 

• Benzene 7.3 to 226 days 

• Toluene 7.3 to 62 days 

• Ethylbenzene 5.8 to 226 days 

• Xylene 13.8 to 365 days 

However, this is a rate limiting reaction; therefore, the reaction is anticipated to slow down as the 
concentrations are reduced. As a result , subsequent injections of reagent are frequently required . 

Implementability 

Except for the southern portion of the plume, the site is primarily clear and unpaved. Additionally, all 
contamination is present within unconsolidated sands. As a result, OPT injection of reagents into the 
subsurface is easily implemented. 

Cost 

The cost for implementing bio-augmentation is outlined in Table 4. As outlined in that table, the 
estimated cost to implement this technology is as follows: implementation is as follows: 

• OPT injection program 140,000 - $150,000 

• Two years of active remediation monitoring (ARM) 105,000-- $120,000 

TOTAL COST ESTIMATE $245,000 - $270,000 
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7.2.3 Pump and Treat prior to Bio-Augmentatlon 

Technology Description 

Pump and treat (P& T) involves the recovery of impacted groundwater via recovery wells (typically) and 
pumps, and the on-site treatment (usually) of groundwater, prior to discharge via a storm sewer, 
sanitary sewer, subsurface injection, or some other mechanism. For on-site treatment, the 
contaminants must be amenable for treatment or discharge. In the case of PHCs, they are readily 
treatable via either air stripping or activated carbon filtration. 

Effectiveness 

P& T is one of the most effective remediation technologies for removing a significant mass of dissolved 
contamination in a short amount of time. However, P& T alone is typically ineffective in achieving the 
final remediation goals at a site because the rate of mass removal stagnates at concentrations 
considerably above target levels. This slowdown in contaminant capture is primarily due to the 
diffusion controlled aspects of contaminant migration in porous media. In addition to a slowdown in 
contaminant reductions, a certain level of contaminant rebound is also frequently associated with P& T 
remediation alone. However, because it is effective at removing initially high levels of contamination, 
P&T is a viable initial step for a site like Northwood, prior to a subsequent in-situ remediation 
alternatives (like bio-augmentation). 

Implementability 

The Northwood site is essentially clear and open, and the contamination occurs in unconsolidated 
sands that are permeable and amenable to recovery well installation. However, electrical power is 
typically required to effectively operate pumps and on-site treatment systems on a continual basis in a 
cost effective manner. As a result, Cardno TBE considers the best approach for P& T pre-remediation 
to include four episodic recovery events at the site using generator power and mobil pumps and 
treatment systems. While more labor intensive, this approach eliminates the requirement for having 
an electrical power drop at the site. In addition to the power issues, it is anticipated that an on-site air 
stripping tower (AST) would be used to remediate the captured groundwater prior to discharge. 
Because the site is small, discharge via a stormwater or sanitary sewer system is anticipated, along 
with the associated permitting. 

Cost 

As outlined in Table 4, the anticipated cost for P& T, coupled with in-situ bio-augmentation are as 
follows: 
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• Four months of episodic P& T $75,000 - $85,000 

• Reduced bio-augmentation cost (due to reduced mass) $70,000 - $80,000 

• One year ARM and one year PARM $70,000 - $80,000 

TOTAL COST ESTIMATE $215,000 - $245,000 

7.2.4 Air Sparge I Soil Vapor Extraction 

Technology Description 

Air Sparge I Soil Vapor Extraction (AS/SVE) involves the injection of air in the saturated portion of the 
aquifer to strip volatile organic compounds from groundwater (air sparging), coupled with the collection 
of soil vapors within the vadose zone (soil vapor extraction) prior to treatment or discharge into the 
atmosphere. The injected air moves upwards through the saturated media and the flux of air through 
the saturated and vadose zones disrupts the eXisting partition of contaminants among the void, soil 
moisture, and soil grain surface by promoting volatilization of the adsorbed and dissolved phase of 
contaminants. The AS/SVE system is typically comprised of an air compressor that is connected to a 
series of AS wells, and a vacuum blower that is connected to a series of SVE wells. The SVE radius 
of influence (ROI) generally has a larger footprint than the AS ROI so that organic vapors generated 
by the AS are captured for treatment or discharge. Once captured by the SVE system, the organic 
vapors are typically treated until the concentrations are lowered to levels that support discharge 
directly to the atmosphere. Vapor treatment is typically via carbon adsorption or thermal oxidation. 

Effectiveness 

AS/SVE is very effective at stripping volatile organiC compounds from saturated media and removing 
vapors from the vadose zone. For petroleum hydrocarbons, the oxygen added by the AS system can 
also enhance biodegradation of contaminants. Given the limited extent but relatively high 
concentrations of dissolved volatile organic contamination at the site, as wells as the relatively high 
hydraulic conductivity of the subsurface, Cardno TBE believes AS/SVE is optimally suited to provide 
site remediation in the most timely and cost effective manner of any remedial technology. 

Implementability 

Optimal design of an air sparge system includes significant infiltration of air throughout the saturated 
zone. Because the zone of influence from air injection expands radially as it moves upward, air 
injection needs to occur as far beneath the impacted aquifer as is feasible. As a result, AS wells will 
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need to be installed relatively deep, or a higher number of shallow wells (vertical or horizontal) would 
be required throughout the impacted area. 

Regarding the SVE portion of the AS/SVE system, SVE needs to occur in the vadose zone, above the 
mounded water table that typically occurs when an AS system is utilized. Additionally, the SVE 
system must be deep enough below land surface, or beneath sealed cover material, so that vapors 
are not being pulled from the atmosphere above, thereby short-circuiting the system. The depth to 
groundwater at the site is typically 9 to 10ft bls. As a result, vertical SVE wells screened from 
approximately 5 It bls to 10ft bls should be suitable for use at the Northwood site. 

Power would be required to operate the compressor and blower equipment and off-gas treatment 
would be required during the initial weeks or months of operation. Despite these challenges, an 
AS/SVE system could be implemented at the Northwood site 

Cost 

As shown in Table 4, the anticipated cost to implement AS/SVE at the Northwood site are as follows: 

• Design and startup costs $12,000 - $15,000 

• Well installation and system construction $65,000 - $75,000 

• One year O&M $60,000 - $72,000 

• One year ARM and one year PARM $70,000 - $80,000 

TOTAL ESTIMATED COST $207,000 - $242,000 

7.2.5 Excavation and Offsite Disposal 

Technology Description 

Excavation and offsite disposal is the removal of contaminated media and the transfer of the medial to 
an appropriate offsite treatment or disposal facility. This technology can be very cost effective and 
reliable at a site where the contaminants are readily accessible with the excavation equipement, and 
where the medial is above the water table. If located below the water table, then the site must be de
watered to allow access and backfilling of the excavation pit. For contaminated sites, the recovered 
groundwater must be treated prior to discharge. 

May 2014 Cardno 22 



Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives 
2401 Broadway Avenue Northwood Anchor Site, West Palm Beach, Florida 

Effectiveness 

Excavation and removal of contaminated material is possibly the most effective remediation strategy 
available because the impacted medial is effectively removed from the site. Therefore, use of this 
technology is typically based on the implementability at a given site, and the cost associated with its 
implementation. 

Implementability 

Documented contamination at the Northwood site is within the surficial aquifer, which occurs from 
approximately 10ft bls to 25 ft bls. Additionally, the impacts extend into the adjacent roadway right-of
way. Based on these conditions, an extensive de-watering and treatment system would be required to 
excavate from the target depths, and some form of sheetpiling or shoring would be required to 
minimize structural damage to the adjacent roadways. Finally, both overhead and buried utilities are 
present at the site, conditions which will limit the ability of utilizing the excavation equipment required 
to dig to approximately 25 ft bls. Based on an evaluation of site conditions and challenges, Cardno 
TBE does not believe that de-watering and excavation can be effectively implemented at the site. 

Cost 

As outlined in Table 4, the anticipated cost to implement excavation at the site would exceed 
$350,000. 
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8 Technology Selection 

As outlined in Section 7, Cardno TBE has reviewed five remediation options for the 2401 Broadway 
site, including No Action, bio-augmentation, bio-augmentation with an initial phase of groundwater 
pump and treat (to reduce contaminant mass prior to bioremediation), air sparge/soil vapor extraction 
(AS/SVE), and de-watering and excavation . 

A comparison of four technologies evaluated is summarized in Table 4 (No Action is not included in 
the table) . Based on the evaluation included in Section 78 of this document (as summarized in 
Table 4), and given the environmental impacts detected in 2014, AS/SVE appears to be the most cost 
effective technology, with the highest degree of reliability . As a result, Cardno TBE has summarized 
the evaluation of the AS/SVE technology based on the specific parameters outlined above, within the 
following Sections. 

Shori term / long term health or environmental effects 

AS/SVE involves the injection of air within the impacted aquifer to facilitate volatilization of dissolved 
contaminants and a transfer of volatile contaminants into the vadose zone in a gaseous form . Once in 
the vadose zone, the soil vapors are captured via the soil vapor extraction system. Typically, the 
captured soil vapors are treated via granular activated carbon (GAC) to ensure that organic vapor 
emissions to the atmosphere do not exceed the 13.7 pounds/day (#/day) National Emission Standards 
for Hazardous Air Pollutants (NESHAP) limits established by the U.S. EPA. Use of GAC emission 
treatment is required by FDEP for a period of at least 30 days to ensure the NESHAP limits are met; 
this determination is made by frequent air emission testing during the initial start-up period. 
Additionally, the SVE recovery system design must be robust enough to ensure adequate capture of 
soil vapors. 

The only significant environmental exposure concerns associated with the use of AS/SVE technology 
are the inhalation of contaminated vapors, and (if concentrations are high enough), potential for 
combustion of vapors in the atmosphere. Use of GAC treatment has proven effective in managing 
either of these conditions and concentrations are typically reduced to well below the NESHAP 
concentrations within weeks of system start-up. As a result, use of AS/SVE has minimum short term, 
and no long term health or environmental concerns associated with it. 

Imp/ementability 

The Site is currently vacant and generally clear of obstructions that would limit optimal placement of 
deep air sparge wells and shallow soil vapor extraction recovery wells . The biggest challenge 
associated with well installation and connections to the required air line systems is that the plume 
extends slightly into the Northwood Road right-of-way, and across planters, sidewalks, etc. Cutting of 
trenches across some of these areas will be required during construction; however, the trenches will 
be covered immediately with concrete, asphalt, or other materials to match existing conditions. 
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Electrical power will be required to run the air compressor and vacuum blower systems. As a result, 
an electrical power drop will need to be made to the site to support system operation. Additionally, the 
equipment will typically be staged within a secured equipment compound to provide some level of 
security, and for aesthetic purposes. 

Operation and maintenance (O&M) requirements 

AS/SVE equipment typically requires a one week initial startup period where system adjustments are 
made to optimize system operation. Weekly O&M activities are usually required for at least three 
more weeks, including the weekly collection of air emission samples to ensure NESHAP compliance. 
Once the GAC is removed from the air emission source , O&M activities are typically reduced to a 
frequency of approximately one time per month during the remainder of the operating period. The 
O&M requirements can also be reduced in many cases if a programmable logic control (PLC) and/or 
remote monitoring system is included in the design. 

In summary, AS/SVE includes mechanical equipment (air compressors, vacuum blowers, etc.) that 
require regular inspection and maintenance during system operation. 

Reliabilitv 

While requiring a reasonable amount of inspection and maintenance, an appropriately designed 
AS/SVE system is extremely durable and reliable in reducing volatile organic compound contaminants 
in groundwater to below cleanup target levels. The system is also effective in reducing residual 
contaminant concentrations within the vadose zone; however, the SVE component of the system, 
must be designed in a way to prevent "short-circuiting" via the inordinate recovery of atmospheric 
vapors from above and groundwater from below. To prevent this, the SVE well depth and design is 
carefully selected and a plastic sheeting material is frequently used above the SVE recovery system. 
Finally, the air sparge system greatly increases oxygen concentrations in the subsurface at the site, 
which facilitates aerobic microbe growth; thereby enhancing biodegradation of contaminants and 
reducing potential rebound of contaminants after active remediation is completed. 

Feasibilitv 

The contaminants at the site are ideally suited for remediation via AS/SVE technology. Minor 
challenges are primarily associated with the construction of system piping and wells in the roadway 
and right-of-way areas, and the appropriate design of a vapor capture system that will not "short 
circuit" by pulling vapors downward from the atmosphere. A requirement to treat captured vapors is 
anticipated for less than 2 months, based on the concentrations encountered in the source zone 
monitor wells. 
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The treatment system is typically enclosed within a trailer system; however, it can typically still be 
heard for some distance away, and it could be subject to vandalism. A dedicated power drop will also 
be required to energize the treatment system. 

Time for cleanup 

Given the site conditions (e.g., shallow dissolved phase contaminants, VOC contaminalion, highly 
permeable soils, good site access), it is anticipated that an appropriately designed and constructed 
AS/SVE system can reduce COC concentrations in groundwater to below their respective GCTLs 
within 12 to 18 months, with minimal rebound concerns. 

Cost-effectiveness of installation, O&M, etc. 

Anticipated costs are provided in Table 4. Despite relatively higher costs to design and construct the 
system, and to rent the mechanical equipment, the general waste management costs are extremely 
low and the duration for site cleanup is anticipated to be quickest of any active remediation approach 
(other than excavation) . Based on our comparison of all elements of the treatment system, we have 
concluded AS/SVE remediation is the most reliable and cost-effective technology available for this site 
(Table 4). 

8.1 Conceptual Remedial System Design 

This section provides an anticipated approach for AS/SVE system design, under the assumption that it 
is selected as the final remedial strategy for the site. The design elements remain conceptual at this 
stage of the project; more detailed design elements will be developed once the remedy is approved 
and authorization is provided to proceed. 

Absent pilot testing, Cardno TBE recommends a robust AS/SVE system design to achieve 
remediation goals in the most cost-effective and timely manner possible. Based on an approximately 
10ft depth to groundwater and an effective aquifer thickness of approximately 15 ft bls, a combination 
of vertical AS and SVE wells are anticipated . A lateral spacing of 15 ft is also anticipated for both AS 
and SVE wells, resulting in considerable overlap of the anticipated zone of influence for each well. A 
conceptual layout of the AS/SVE well system is provided on Figure 10. 

The AS wells will be constructed of one-inch (1 ") diameter schedule 40 PVC with a 2 ft long .01-inch 
slotted well screen from approximately 23 ft bls to 25 ft bls. The vertical SVE wells are to be 
constructed of 2-inch diameter PVC, 0.02-inch slotted well screens from approximately 5 ft to 10ft bls. 
The SVE wells will be connected to common vacuum header lines that will be run back to the vacuum 
extraction blower system. For the AS wells, and to the degree possible, the individual lines will remain 
separated back to the air compressor system so that flow controls can be managed at a single 
location. Control valves will also be constructed at each well head to provide additional flow control, or 
to provide the primary flow control if the manifold design of the treatment system, or space constraints 
to not allow use of individual pressure lines. 
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Preliminary equipment (air compressor and vacuum blower) calculations for the air sparge and soil 
vapor extraction system are provided in Appendix F, based on this conceptual system design. As 
indicated by these calculations, it is anticipated that an air compressor capable of sustaining 60 cubic 
feet per minute (cfm) at a pressure of 46 pounds per square inch (psi) will be required to meet the 
remedial objectives. Similarly, the requirements for a vacuum blower will be 40 cfm at a vacuum of 42 
inches of water (lOW). 

8.2 Active and Post Active Remediation Monitoring 

8.2.1 Cleanup Milestones 

The remediation program objective is to obtain an unconditional No Further Action (NFA) order from 
FDEP. To meet this objective, COC concentrations will need to be below the GCTLs listed in Chapter 
62-777, FAC. Based on the COC concentrations encountered in March 2014, Cardno TBE 
anticipates that GCTLs can be achieved within 12 to 18 months of AS/SVE operation, with minimal 
opportunity for contaminant rebound . To evaluate progress towards this goal, Cardno TBE 
recommends monthly sampling of air discharge from the SVE system, and quarterly groundwater 
monitoring to determine if the proposed schedule is being met, or if adjustments or system 
modifications are warranted. Assuming the system functions as anticipated, an unconditional NFA 
could be issued within 24 to 30 months after initiation of active site remediation. 

8.2.2 Active and Post-Active Remediation Groundwater Monitoring 

The following monitor wells will be sampled during the implementation of active and post active 
remediation monitoring: 

MW-B3 MW-B4 TBE-3W TBE-4W 

TBE-5W TBE-6DW TBE-7R TBE-8 

Active remediation monitoring (ARM) will be conducted quarterly throughout the initial year of 
operation and will be adjusted after that, based on the rate of remediation being achieved. Once 
GCTL concentrations are realized in all monitor wells, the system will be shut down and PARM 
sampling will be initiated. PARM sampling will also be conducted on a quarterly basis, with quarterly 
ARM and PARM reports submitted to FDEP within 45 days of end of the monitoring month. 

8.3 Declaration of Restrictive Covenant 

As stated previously, the remedial objective of this project is to obtain an unconditional NFA for the 
site, for which an institutional control is not required. However, if GCTLs are not achieved in a timely 
manner, the PRFBSR may consider conditional site closure with an institutional control on 
groundwater use. If this occurs, such a petition will be submitted to FDEP within one of the critical 
ARM reports. In this situation, site remediation activities will continue until FDEP agrees that a 
conditional NFA is an acceptable closure allernative for the site. 

May 2014 Cardno 27 



Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives 
2401 Broadway Avenue Northwood Anchor Site, West Palm Beach, Florida 

8.4 Remediation Cost Estimate 

Preliminary cost estimates for each of the four remedial alternatives considered within this ABCA are 
provided in Table 4. The cost estimates for AS/SVE are outlined as such within this table. 

Task 1 - System Design, Permitting, Startup $12,000 to $15,000 

Task 2 - Well Installation and System Construction $65,000-$75,000 

Task 3 - O&M Costs/System Rental/Utilities (one year operation) $60,000-$72 ,000 

Task 4 - One year ARM and one year PARM monitoring $70,000-$80,000 

TOTAL COST ESTIMATE TO IMPLEMENT AS/SVE $207,000-$242,000 
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9 Certification 

This Supplemental Assessment and Analysis of Brownfields Cleanup Alternatives Report for the 2401 
Broadway Avenue Site has been prepared pursuant to U.S. EPA guidance on ABCA preparation, and 
on paragraphs 62-780.450,62-780.600(8), and 62-780.700(3), FAC. under the direction of a 
Professional Geologist registered in the State of Florida, in compliance with Chapter 492 of the Florida 
Statutes and Paragraph 62-730.220(8), FAC. 

May 201 4 

Terry Griffin, PG 

Florida Registration Number: PG00135 

Date: _ _ _ _ _ 

Telephone: (727) 431-1679 
Mailing Address: 380 Park Place Blvd., Suite 300 

Clearwater, Florida 33759 
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Paramet er Method Units SCTL 
Res/Oi r Ind/Oir Leach 

VOCs 
Acetone 82609 q/kq 11000000 68000000 25000 
Eth benzene 82609 q/kq 1500000 9200000 600 
total lenes 82609 /k 130000 700000 200 
Toluene 82609 '" 7500000 60000000 500 

PAHs low level 
Acena hthene 8270 a/k 2400000 20000000 2100 
Acena hth lene 8270 /k 1800000 20000000 27000 
Anthracene 8270 /k 21000000 30000000 2500000 
Ben:zo(a anthracene 8270 a/kg # # 800 
Ben:zo a) ene 8270 ai' 100 700 8000 
Ben:ZO(b)f1uoranthene 8270 J.l91kQ # # 2400 
Ben:zo .h,i e eoe 8270 Q/kQ 2500000 5200000 32000000 
Ben:zo(k)f1uoranthene 8270 J.l9fkQ # # 24000 
Ch ene 8270 QfkQ # # 77000 
Diben:z(a.h)anthracene 8270 J.lgfkQ # # 700 
Flouranthene 8270 QfkQ 3200000 5900000 1200000 
Fluorene 8270 J.l9fkQ 2600000 33000000 160000 
Indeno 1.2.3-c.d ene 8270 qfkQ # # 6600 
1-Melhylnaphthalene 8270 ,,/kg 200000 1800000 3100 
2-Meth na hthalene 8270 " 210000 2100000 8500 
Na hlhalene 8270 /k 55000 300000 1200 
Phenanthrene 8270 /k 2200000 36000000 250000 
P rene 8270 IJqfkq 2400000 45000000 880000 

Benzo a P ene E uivalents 
PAH TEF 

ben:zo a rene 1 
benzo a anthracene 0.1 
benzo b f1uoranthene 0.1 
Ben:zo k f10uranthene 0.1 
ch ene 0.001 
dibenz a.h anthracene 1 
indeno( l ,2.3-cd) ene 0.1 

Tolal PAH (SaP eaulvalents} 

NA = Not Analyzed 

Table 1 
Summary of Soil Analytical Data 

Supplemental Brownfields Site Assessment Report 
Northwood Redevelopment Area - West Palm Beach 

Sample Data From August 2008 

5B-1 TBE-1 W TBE-2W 
1-ft 3-ft 1-ft 3-ft 1-ft 3-ft 

130 26 120 55 37 22 
<0.4 <0.4 0.91 <0.4 <0.4 <0.4 
1.5 <1 .2 3.4 1.3 <1 .2 <1.2 
11 <0.4 19 <0.4 <0.4 <0.4 

<0.7 <0.7 <0.7 <0.7 4.2 <0.7 
<1.4 <1.4 <1.4 <1.4 <1 .4 <1.4 
5.4 <0.5 <0.5 <0.5 22 <0.5 
42 <1.1 <1.1 <1.1 65 <1 .1 
55 <1.2 <1.2 <1.2 77 <1 .2 

100 <2.0 <2.0 <2.0 130 <2.0 
<3.7 <3.7 <3.7 <3.7 47 <3.7 
40 <1.9 <1.9 <1.9 51 <1 .9 
32 <1.0 <1 .0 <1 .0 72 <1 .0 

<3.8 <3.8 <3.8 <3.8 <3.8 <3.8 
80 <1.7 <1.7 <1.7 260 <1.7 

<0.86 <0.85 <0.85 <0.85 ' .7 <0.85 
<2.5 <2.4 <2.4 <2.4 .. <2.4 
<5.3 <5.2 <5.2 <5.2 <5.2 <5.2 
<3.7 <3.7 <3.7 <3.7 <3.7 <3.7 
<0.4 <0.39 <0.39 <0.39 <0.39 <0.39 
31 <0.79 <0.79 <0.79 170 <0.79 
76 <4.3 <4.3 <4.3 250 <4.3 

5 B-l TBE-1 W TBE-2W 
1-ft 3-ft 1-ft 3-ft 1-ft 3-ft 

55 0 0 0 77 0 
4.2 0 0 0 6.5 0 
10 0 0 0 13 0 
4 0 0 0 5.1 0 

0.032 0 0 0 0.072 0 
0 0 0 0 0 0 
0 0 0 0 4 .8 0 
73 0 0 0 106 0 

# Value converted 10 ben:zo(a)pyrene equivalents and added prior to comparison to ben:zo(a)pyrene 5CTL 
• Contaminant is not a health concern for this exposure scenario 
••• Leachability values derived from SPLP or TClP analyses 
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TBE-3W TBE-4W TBE-5W TBE-60W 
1-ft 3-ft 1-ft 3-ft 1-ft 3-ft 1-ft 3-ft 

35 <15 26 17 59 <15 <15 74 
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 
<1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1 .2 <1.2 
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 1.1 <0.4 

<0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 
<1.4 <1 .4 <1 .4 <1.4 <1 .4 <1 .4 <1 .4 <1.4 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
21 <1 .1 19 <1.1 <1.1 <1 .1 <1.1 <1 .1 

<1.2 <1.2 25 <1.2 <1.2 <1.2 <1.2 <1.2 
<2.0 <2.0 44 <2.0 <2.0 <2.0 <2.0 <2.0 
<3.7 <3.7 <3.7 <3.7 <3.7 <3.7 <3.7 <3.7 
<1.9 <1 .9 24 <1 .9 <1.9 <1.9 <1.9 <1 .9 

10 <1 .0 ,., <1 .0 <1.0 <1.0 <1.0 <1.0 
<3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 

33 <1 .7 27 <1.7 <1 .7 <1.7 <1 .7 <1.7 
<0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 
<2.4 <2.4 <2.4 <2.4 <2.4 <2.4 <2.4 <2.4 
<5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 
<3.7 <3.7 <3.7 <3.7 <3.7 <3.7 <3.7 <3.7 

<0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 
16 <0.79 7.4 <0.79 <0.79 <0.79 <0.79 <0.79 
33 <4.3 24 <4.3 <4.3 <4.3 <4.3 <4.3 

TBE-3W TBE-4W TBE 
1-ft 3-ft 1-ft 3-ft 1-ft 

0 0 25 0 0 
2.1 0 1.' 0 0 
0 0 4 .4 0 0 
0 0 2.4 0 0 

0.01 0 0.0099 0 0 
0 0 0 0 0 
0 0 0 0 0 
2 0 34 0 0 



n-I 

Parameter 
VOcs 18260) 

I 
I 

Ii 

Olal) 
I 

SVOCs I.UU~ 

I I 
I I 

~gJL = micrograms per liter 

{('h~~ ~!~77 
Units '-.. "~~-;;;" 

~g/L 10 
~g/L 10 
~g/l NS 
~g/l 6300 
~g/L 700 
~g/l 70 
~g/l 30 
~g 

~g 

~Q 

~Q 

- ~g 
~g/L NS 
~g/L 3 
~g/L 40 

NS = No Standard is developed for this compound 

NAOC 
Criteria MW·B3 

100 
100 
NS 

63000 
7000 
700 
JUU 

Mar-14 Apr-u~ 

<0.37 450 L 
<0.24 120 L 

NA <0.33 
<6.9 <20 

<11.35 <0.37 
<I <. 17 
« 11 

L = Value is off·scale high, actual value is know to be less than the value reported 
NA:;: Parameter not analyzed 

J:I00029100029031.00IDOCIReporlsIWQTable 2401 Broadway.xlsx 

MW·B4 
A(lg-U~ 

490 L 
210 L 

5.9 
23 I 

<0.37 
<0.17 
1; 

Mar-14 
1500 
490 
NA 
63 

<0. 5 
< 

A(lg·U~ 

31 
12 
1.6 
<: 

<0.17 
« 
« '3 

Table 2 
Groundwater Analytical Data Summary 

(detected compounds only) 
2401 Broadway Avenue 

Northwood Anchor Site, West Palm Beach Florida 
2008 through 2014 

Mar-14 
<0.37 
<0.24 

NA 
<6.9 

<0.35 
<I 
« 

TBE-11 
Apr·OB 
<0. 
<. 
< . 



TABLE 3: GROUNDWATER ELEVATION SUMMARY 

Facility N~mr: 
F:H:ility Addro:~: 
F:H:i1ify I.DII : 

WELL NO. 
DIAMETEJ< 
WE LL DEP I 
SCREEN IN1 
TOCELEY,\ 

l>An: 
~OO8 

2512014 

WELL NO. 
DJAMETERQ 
WELL DEPTIl 
SCREEN Il'I'TJ 
TOCELEVAT 

DATI 

1'1.12 
25(, 

lIo'onhwood Anchor Site 
l'ionhwood Stction orwe,1! P:llm Bench 
BF 1196488107·0 

• TOC EI",,,,,;on. :ru "',,,'C<I3r.AI I ~ 1>\' SUI\'Tech Solutions. I!>C. 
All M .. """",",,~ · Feel 
DnilI\P!.- 1kpIh I~ nm-IK\"""" phIL,. tlquw" 
DTW - IkpIh 10 \''11<<T 

E\.EV _ Rd"t"" W.«,rT.l>I< Ek\'olion 

J :\OOO29\OO021l031.00\OOC\Ro port~\~.xt~ 

NA· Not "rrliCllbk 
!'lM · N<>!~ 



Remedial Technolo~ 

In-Situ Bio-Augmentation 

Table 4 
Remedial Alternatives Comparison Table 

2401 Broadway Property, Northwood Anchor Site 

Implementability, Reliability, O&M Requirements 
General Description Pros Cons 

A combination of Petrox· and Oxygen Release Compound (ORC- 1- No system Fabrication or Power 1 - Ability to fully meet cleanup objectives 

AS) injected into the subsurface to facilitate in-situ Requirements, 2 - Brief period of in-situ difficult to predict given current contaminant 
biodegradation of petroleum contamination in groundwater. 
Accomplished via OPT injection within the saturated zone. 

injections (estimate <2 weeks for 3 different concentrations, 2 - Anticipate >2 years to 
events), 3 - No equipment, piping, etc. left on achieve remediation goals, 3 · Will require 

Preliminary estimate of 60 individual injection points with site while remediation process is underway, 4 -

alternating injection of Petrox (microbes and nutrients) and ORC No ongoing operation & maintenance (O&M) 
A. As with all remediation technologies discussed in this table, 
one year of post-active remediation monitoring will be required 
after target levels are achieved to ensure rebound of coes does 
not occur. 

ongoing monitoring and reporting throughout 
remediation period to determine rate of 

degradation. 4 - Potential to require follow-up 
(polishing) injection program(s) 5 - Does no 
remediate vadose zone or smaller pore spaces 

portions of aquifer; therefore, more subject to 
contaminant rebound during PARM sampling 
period. 

1 - Requires installation of groundwater 

Estimated Cost to Implemene' 

$140,000 to $150,000 Injection program only (OPT 
activities and reagent purchase). Assumes three 
quarterly injection programs with one follow-up 

injection. Longer duration to reach remedial goals 
will require more extensive monitoring and 

reporting costs. Adding three years of ARM/PARM 
sampling and reporting at $35,000-$40,000/year 
($105,000-$120,000 total); total estimated cost is 
between $245,000 and $270,000. 

Dependent on time and duration of P& T operation. Same In -Situ Bio-Augmentation process as described above, 

with the addition of a temporary and episodic groundwater 
recovery and treatment (Pump & Treat [P&TJ) phase to quickly 

1 - P& T is highly effective in quickly removing 

contaminant mass, but not in reaching low 
concentration cleanup target levels, 2 - P& T 

recovery wells and header piping system, which Approximate $20,000 initial construction & 
will stay in-place for several months, 2 - operation, plus approximately $16,000 each 

reduce dissolved contamination concentrations. Episodic addition enhances chances of reaching cleanup requires rental of pumps & treatment system subsequent one-week operating period. Estimate 
remediation would entail system operation for several one- targets via bio-augmentation, 3 - Removing during periods of operation, 3 - requires either $75,000 to $85,000 for P& T portion (4 month 
week(±) periods and then removal for 3·4 weeks, repeating on 3 initial mass of contaminants will reduce the electrical power drop or use of generator episodic operation). Added to a reduced bio-

In -Situ Bio-Augmentation with Initial or four occasions over the course of 4 to 6 months. This quantity of reagents required and will decrease systems during the (one-week?) operating augmentation cost estimate ($70,000-$80,000), 

Phase of Pump & Treat prior to Bio. approach is designed to quickly remove majority of dissolved the time period required to meet site periods, 4 - Requires use of air stripping tower plus 1 years active remediation monitoring and 1 
to remediate recovered groundwater (including year PARM ($70,000 to $80,000 ) ... total cost 
power to operate system), 5 ~ requires permit approximately $215,000 to $245,000. 

Air Sparge / Soil Vapor Extraction 
(A5/5VE) 

Excavation and Offsile Disposal 

contaminant; thereby enhancing chances of success of bio- remediation goals (compared to bio-
agumentation approach. Approach should significantly reduce augmentation alone) 
time associated with reaching the cleanup objective, compared 
to bio-augmentation alone. 

Injection of pressurized air near the base of the contaminated 
aquifer, and collection of vapors from the vadose zone, above 
the water table. Air strips volatile organic compounds from 

groundwater for capture by the SVE system and enhances 
aerobic biodegradation in-situ . Recovered vapors are typically 

treated for a limited period, and then are exhausted into the 
atmosphere. 

to discharge treated water. 

1- Likely the most effective technology for rapid 1- Design, fabrication, construction and/or 

remediation of volatile organic compounds given rental of AS/SVE equipment required., 2-
the Northwood site conditions, short of electrical power drop and account setup 

Design and Startup costs between $12,000 and 

$15,000. Well installation and system construction 

costs estimated between $65,000 and $75,000; 
excavation. 2 - remediates saturated and required, 3 - Higher capital costs at beginning of Monthly O&M costs (including power and 
unsaturated portion of subsurface, 3 - relatively project, 4 - equipment compound construction equipment rental), estimated at approximately 
rapid (anticipate between 1 and 2 years to meet required, 5 ~ operation and maintenace $5,000 and $6,000; or $60,00 to $72,000/year. One 

remediation goals). 4 - No specific permits required througout operational duration. year of active monitoring & reporting, and 1 year 
required for effluent emissions. PARM ($70.000-$80,000). Total estimated cost 

$207,000 to $242,000. 

Excavation of contaminated media, with transportation to a 1- Excavation essentially eliminates potential 1 - 10·ft depth to water table requires shoring or Cost of groundwater de-watering system and 
permitted treatment or disposal facility. Depth to groundwater rebound of contaminants, as well as future sloping to extend excavation well below the 
and thickness of surficial aquifer would require de-watering and liability concerns, 2 - Most of the affected area water table (estimated depth requirement of 

deep excavation (25± feet below land surface). Utilities, is cleared of any buildings or obstructions, other 25± ft bls). 2 - Extensive de-watering required; 
roadways, etc. will make it difficult to excavate much of 
documented impacted area(s). 

than roadways and utilities to the south. water treatment, and discharge required to 
support excavation below the water table. 3 -

Proximity to roadways will require shoring walls 
to prevent damage or collapse. 

operation will be similar to or Slightly higher than 
discusssed under P& T prior to bio-augmentation, 

with de-watering system required to operate for 4 
to 6 weeks ($75,000 to $80,000 for dewatering and 

treatment). Apprixmately $180,000 to $190,000 for 
excavation, trasnportation, disposal and backfill of 
excavation, plus $50,000 for roadway shoring and 

repair. Adding one year PARM ($35,000 to 
$40,000): total estimated cost will exceed $350,000. 

l/Estimated costs are budgetary estimates only. Costs are subject to change once system designs are complete and contractor bids are obtained. 

J:\OOO29\OOO29031.(x)\DOC\Correspond\RemediationComparisonTable.xlsx 

Estimated Time 

to Remediate Comments/Recommendations 

2 to 3 years 

(not including 
PARM sampling) 

2+ years 

Capital and infrastructure costs are 
lowest of any alternative, making it an 

attractive alternative. However, the 
success is less predictable than physical 
remediation alternatives (e.g., 

excavation or AS/SVE). Highest 
potential for contaminant rebound. 

Notable increase in initial capital costs 
to implement, with long-term cost 

savings anticipated. Use of P& T prior to 
bio-augumentation enhances likely 
effectiveness of the latter and shortens 
time to meet cleanup goals. Rapid initial 

mass removal reduced potential 
(not including rebound effects and helps support 

PARM sampling) conditional closure, if this is a viable 

objective. 

1 to 2 years 

<1 year 

Site conditions and contaminants well 
suited for this technology. Considered 
higher reliability than most reagent

based remediation methods. Shortest 
time period anticipated to reach 
remedial objectives. Higher capital costs 

for construction and operation, with 
time savings for shortened project 
duration. Recommended Technology. 

Not well suited for site conditions. Cost 
prohibitive. 
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Figure 1 
USGS I Site Vicinity Map 
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VIA ELECTRONIC MAIL 
blazarus@wpb.org 

Florida Department of 
Environmental Protection 

Southeast District Office 
400 N. Congre!is Avenue, Suite 200 

West Palm Beach. FL33401 

561·681-6600 

Brownfields 

Rick Scott 
Governor 

Jennifer Carroll 
Lt. Governor 

H er~chel T. Vinyard Jr. 
Secretary 

BaITY S. Lazarus, CRA Real Estate Administrator 
West Palm Beach Community Redevelopment Agency 
401 Clematis Street 2nd Floor 

City ofWesl Palm Beach 
Palm Beach County 

West Palm Beach, FL 34401-5319 BF 50030200 I 

Re: Remedial Action Plan Aoproval Order, Northwood Anchor Site, West Palm Beach, Palm Beach 
County, Site ID: # COM _297626 

Dear M r. Lazarus: 

Staff of the District 's Waste Cleanup Section has reviewed the Combined Brownfields Site 
Assessment Report (SAR) & Remedial Action Plan (RAP) Report, dated February 19,2009, (received 
February 23, 2009) and additional SARIRAP information dated September 10, 2009 (received 
September 16,2009), April 9,2010 (received April 12, 2010), January 28, 2011 (received January 31, 
2011) all submitted by Cardno TBE for the contamination at the above referenced site. Maps depicting 
the area are attached herein as Exhibits 2 and 3. We found all the documents submitted to date to be 
adequate to meet the requirements of Rule 62-785.700, Florida Administrative Code (F.AC.). The 
Department has determined that the actions proposed in this RAP inclusive of the supplemental 
infOlmation dated through January 31 ,201 I , represent a reasonable strategy toward accomplishing the 
site-specific cleanup objectives of Chapter 62-785, F.A.C 

Additional analytical field sampling must also be done to verify that no new contamination 
has occurred due to a segment of the Brownfield site currently utilized as a Florida Department of 
Transportation (FDOT) construction staging area. Within 60 days after FDOT has de-mobilized 
from the staging area, gl'ollndwater monitoring wells destroyed by the FDOT contractors must be 
replaced and, prior to implementation of the RAP, a baseline groundwater monitoring sampling 
event mllst take place. This pre-RAP implementation baseline groundwater monitoring sampling event 
should be as follows: 
Monitoring Wells 

MW-B3, TBE-8 TBE-IO, 
TBE-7, TBE-6DW, TBE-3W, 
TBE-4W, TBE-5W, MW-B4 
MW-B4, TBE-3W, TBE-4W 

Contaminants of Concern 

pH, TDS (EPA method 160.1) 
Nitrate & nitrite (EP A method 300) 
BTEXlMTBE (EPA method 8260B) 
PAHs (EPA method 8270) 
Total/dissolved iron (EPA method 6020) 
Sulfate (EPA method 300.0) 

II1F'H'.dcl'.stafe fJ·lIl· 

Frequency 

Pre injection 
sampling event 
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Subsequent to the baseline sampling event underground injections into groundwater will proceed 
with ORC Advanced'" and Petrox™ (both products accepted by the Department). ORC will be injected 
into the plume via 23 Direct Push (25 f1. depth) injection points to supply oxygen. A map depicting the 
injection points is attached herein as Exhibit 1. The secondary drinking water parameters pH and TDS 
must be sampled from TBE-7, TBEIO, and TBE-8 for the Temporary Zone of Discharge. Petrox™ will 
be injected into the plume via 15 Direct Push injection points to enhance biological oxidation of 
petroleum hydrocarbons. The injections are approved for a one-time event. No additional 
Bioremediation products are to be injected into the subsurface without a RAP addendum approval Order 
from the Depaltment. Pursuant to Subsection 62-785.690(8), F.A.C., you are required to complete the 
monitoring program outlined below. The fir st sampling event must be performed within 30 days after 
completing injection(s). Water level measurements must be made immediately prior to each sampling 
event. The analytical results (laboratory report), chain of custody record form, cumulative summary 
tables as required by Subparagraph 62-785.600(8)(a)25, F.A.C. (updated as applicable), site map(s) that 
illustrate the most recent analytical results, and the water level elevation infOlmation (cumulative 
summary table and most recent flow interpretation map), must be submitted to the Southeast District 
within 60 days of sample collection . 

The monitoring wells to be sampled, the sampling parameters, and the sampling frequency after 
the injections are as follows: 

Monitoring WeUs 

MW-B4, TBE-3W 
TBE-4W, TBE-5W, TBE-8 

Contaminants of Concern Frequency 

pH, TDS (EPA method 160.1) Monthly 
Nitrate & nitrite (EPA method 300) 
BTEXlMTBE (EPA method 8260B) 
PAHs (EPA method 8270) 
Total/dissolved iron, (EPA method 6020) 
Sulfate (EPA method 300.0) 

Pursuant to Paragraph 62-785 .700(8)(a), F.A.C. the Depal1ment approves the RAP as described 
in this RAP Approval Order (Order). However, if it appears during RAP implementation that the 
remedial strategy is not effective, concentrations are migrating offsite or to previously uncontaminated 
or less contaminated areas, a request for modification of this Order, pursuant to Subsection 62-
785.700(15), F.A.C., may be submitted to the Department, or the Department may require the 
preparation and submittal of a RAP Modification to enhance the active remediation. Depending on the 
nature of the system modification, the Department may revoke this Order. The operation of the active 
remediation system must be initiated within 120 days as required by Subsections 62-785 .700(11 ),(12), 
F.A.C. A Post-Active Remediation Monitoring Report must be submitted to the Department 60 days 
after the second monthly sampling event at which time the proposed quarterly groundwater monitoring 
will be reviewed. 
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You are also required to submit to the Southeast District record drawings (as-built drawings) of 
the treatment system within 120 days of initiating operation of the active remediation system(s). These 
drawings must be certified by a professional engineer. 

Legal Issues 

The Department's Order shall become final unless a timely petition for an administrative hearing 
is filed under Sections 120.569 and 120.57, Florida Statutes (F.S.), within 21 days of receipt of this 
Order. The procedures for petitioning for an administrative hearing are set fDl1h below. 

Persons affected by this Order have the following options: 

(A) If you choose to accept the Department's decision regarding the RAP you do not have to 
do anything. This Order is final and effective as of the date on the top of the first page of 
this Order. 

(B) If you choose to challenge the decision, you may do the following: 

(1) File a request for an extension of time to file a petition for an administrative hearing with 
the Depal1ment's Agency Clerk in the Office of General Counsel within 21 days of 
receipt of this Order; such a request should be made if you wish to meet with the 
Department in an attempt to informally resolve any disputes without first filing a petition 
for an administrative hearing; or 

(2) File a petition for an administrative hearing with the Department's Agency Clerk in the 
Office of General Counsel within 21 days of receipt of this Order. 

Please be advised that mediation of this decision pursuant to Section 120.573, F.S., is not 
available. 

How to Request an Extension of Time to File a Petition for an Administrative Hearing 

For good cause shown, pursuant to Subsection 62-110.106 (4), F.A.C., the Department may grant 
a request for an extension of time to file a petition for an administrative hearing. Such a request must be 
filed (received) by the Department's Agency Clerk in the Office of General Counsel at 3900 
Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida, 32399-3000, within 21 days of receipt 
of this Order. Petitioner, jfdifferent from the City of West Palm Beach Community Redevelopment 
Agency (CRA), Attn: Bany S. Lazarus, 401 Clematis Street 2nd Floor, West Palm Beach Florida, 34401-
5319 shall mail a copy of the request to City of West Palm Beach CRA, Attn: Barry S. Lazarus, 401 
Clematis Street 2nd Floor West Palm Beach Florida, 3440 I -5319, at the time of fLling. Timely filing a 
request for an extension of time tolls the time period witllin which a petition for an administrative 
hearing must be made. 
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How to File a Petition for an Administrative Hearing 

A person whose substantial interests are affected by this Order may petition for an administrative 
hearing under Sections 120.569 and 120.57, F.S. The petition must contain the information set forth 
below and must be filed (received) by the Department's Agency Clerk in the Office of General Counsel 
at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida, 32399-3000, within 21 days 
of receipt of this Ordcr. Petitioner, if different from the City of West Palm Beach CRA, Attn: Barry S. 
Lazarus, 40 I Clematis Street 2nd Floor West Palm Beach Florida, 34401-5319 shall mail a copy of the 
petition to City of West Palm Beach CRA, Attn: Barry S. Lazarus, 401 Clematis Street 2nd Floor West 
Palm Beach Florida, 34401-5319, at the time of filing. Failure to file a petition within this time period 
shall waive the right of anyone who may request an administrative hearing under Sections 120.569 and 
120.57, F.S. 

Pursuant to Subsection 120.569(2), F.S. and Rule 28-106.201, F.A.C., a petition for an 
administrative hearing shall contain the following information: 

(a) The name, address, and telephone number of each petitioner; the name, address, and 
telephone number of the petitioner's representative, if any; the facility owner's name and 
address, if different from the petitioner; the FDEP facility number, and the name and 
address of the facility; 

(b) A statement of when and how each petitioner received notice of the Depal1ment's action or 
proposed action; 

(c) An explanation of how each petitioner's substantial interests are or will be affccted by the 
Department's action or proposed action; 

(d) A statement of the disputed issues of material fact, or a statement that there are no disputed 
facts; 

(e) A statement of the ultimate facts alleged, including a statement of the specific facts the 
petitioner contends warrant reversal or modification of the Department's action or proposed 
action; 

(f) A statement of the specific rules or statutes the petitioner contends rcquire reversal or 
modification of the Department's action or proposed action; and 

(g) A statement of the relief sought by the petitioner, stating precisely the action petitioner 
wishes the Depar1ment to take with respect to the Depar1ment's action or proposed action. 

This Order is final and effective as of the date on the top of the first page of this Order. Timely 
filing a petition for an administrative hearing postpones the date this Order takes effect 
Until the Department issues either a final order pursuant to an administrative hearing or an Order 
Responding to Supplemental Information provided to the Department pursuant to meetings with the 
Department. 



Northwood Anchor Site 
Northwood Area 
West Palm Beach, Palm Beach County, Florida 
BF500302001 
Page 5 of 6 

Judicial Review 

Any pal1y to this Order has the right to seek judicial review of it under Section 120.68, F.S., by 
filing a notice of appeal under Rule 9.110 of the Florida Rules of Appellate Procedure with the 
Department's Agency Clerk in the Office of General Counsel at 3900 Commonwealth Boulevard, Mail 
Station 35, Tallahassee, Florida, 32399-3000, and by filing a copy of the notice of appeal accompanied 
by the applicable filing fees with the appropriate district coul1 of appeal. The notice of appeal must be 
filed within 30 days after this Order is filed with the Department's clerk (see below). 

Ouestions 

Any questions regarding the Department's review of your Combined Brownfields Site 
Assessment and Remedial Action Plan should be directed to Mr. Art Torvela, P.E., at (561) 681-6676. 
Questions regarding legal issues should be referred to the Department's Office of General Counsel at 
(850) 245-2242. Contact with any of the above does not constitute a petition for administrative hearing 
or request for an extension of time to file a petition for administrative hearing. 

Sincerely, 

Kevin Claridge 
Assistant District Director 
Southeast Distdct 

FILING AND ACKNOWLEDGMENT 
FILED, on this date, pursuant to 
§ I 20.52 Florida Statutes, with the 
designated Department Clerk, receipt 
of which is hereby acknowledged. 

1~Clerk 

iJY44 
, I 
Date 

1-0-)'011 
Date 
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KC/JWU paw/aet 

Attachments: Exhibit I (Figure 2), Ex hibit 2 (Figl\!'e 7A), Exhibit 3, (Figure 7B) 

cc: Greg Vaday (via email: gvaday@tcrpc.org) 
Kim Walker, (via email: kim.walker@dep.state.fl.us) 
Brian Dougherty, Bureau of Waste Cleanup, FDEP (Brian.Dougherty@dep.state.fl .us) 
Larry Morgan, Esq., OGC, FDEP (Larry.MorganU/ldep.state.fl.us) 
Ronni Moore, Esq., OGC, FDEP (ronni.mooreU/ldep.state.fl.us) 
John O'Malley, P.G., P.B.C. Health Department Gohn_o'malley@doh.state.fl.us) 
Dave Gibson, P.G., PBC ERM (dgibson@co.palm-beach.fl .us) 
Miles Ballogg (mbal logg@tbegroup.com 
Terry Griffin, P.G. (tgriffin@tbegroup.com) 
Mayor Jeri Muoio Cimuoio@wpb.org) 
Kim Briesemeister: Redevelopment Manager, kbriesemeister@wpb.org 

11090213,090870, I 00291 ,1 00721,110098, 
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APPENDIX B 
SPECIFIC PURPOSE SURVEY 
NORTHWOOD ANCHOR SITE 



I 

\ 

\ 
I 

I 

\ 

Unnumbe"d lot lot 5 lot 4 

24th Street 

lot l 

I 
P,~I ""'".,--,,-

74-4J-4J-og-05-1),(9-OOIO 
W .. t Palm ~h eRA 

PO Box ?J68 
5th Floor ~nc. o.pt 

W"t Polm - - -T Ft »402 

l ot 1 

lol 2 

______ ~.~b-~----::~::~~--------~~~_:~~~~"~~------------------------~--' 
------ E ~ TBM 12 15' Alley (P) CM.u.1o 

---1f::::::~~~:::::2ri'~~~'·;·~h:'~'"~-~~:=:~-"""'~~==i~~;=;;::~(A~'~P~h~O~It~P~o~'~'~m;'~n~t~);:;;:;;;;~~"'lL CD I.'~' 1 E ~ 
,o\ppro:<imote 

Boundary III 

'. lQI 7 

""proxilTl<Jle Eost I 
Ri'lht-of-lf<.I"/ Boundol 

of Pinu ood Avenue I 

Lot 58 

I~~~~~ 
Piol Book 91 Poge 47 

l ot 11 

lol 8 

VACANT I 
l o l 9 

Appro.;mot. Wes t 1 
Rigl!t- o l - Ytoy Bouroclory 11 

Lot 57 

C A ASS of Broadwoy ! 
--- ---1. 

West Palm eRA 
PO eo, 

I Porc;:el Con:il , 
' r -4J-4J-09-0S- 9-0070 

5th floor A na Doep\ Lot 
W .. t Polm Stach, I).. »402 t:{.7!> ' 0 '-i-1~ 

~-4W r JB[-7R qi 

~.1-1 
.. TBE-J'W ., 

Northwood Road 
60' Public Right - of- woy (P) 

(Aspha lt Pavement) 

Lot 55 

'" ). 
lot 55 

TB<-11 ~ I 
~.1q I 

TBE-6OW ffl, 

lot 54 Lot 53 

p~n:e l Control I: I 
74-43-~-09-()5-052-~ 

W"'~oI~x~~ ~ I 
~th hOor Finance Dept 

Wut PQIm Beoeh. Fl. 334q2 

" " < 

Lot 52 

Specific lPurpose Survey 
Nm.thwoodl Anchor Site 

SeCltion 91 Township 43 Sou1l:h, Range 43 Eas1l: 
lPalm Beach Coun1l:y, Floridla 

CcN." ~' .,. or> 

Lot 51 

Legend of Symbols & Abbreviations 
P.S.Lt prorcnional Surnyo( Md Mapper ® Wattr}. ltttr 0' 20' 
l$> Ttmporal)' Bcnchm)rk '" Wat~ r \'al,-c 1""W __ -
TBf.I Tl,'mporal)' Benchmark - 8~kflow Prntnter 

~ Monitoring Well I Powfr Pole Scale: 

~ Sign ~ Guy Wire 

0 CIl".lfIOI.It * Lisht Pole 
(l) Sani tary Manhole III EI«trie Sensor 
(1) Storm ~Ianhole ID F.1«tric Vault .. Call"h 8 :1'1i" ~[---(- (h·l"fhcad Uti lity Lifl("J 
(1) Storm ~Ianhore 

~ Rishl-o r.W3r Take ptr 
Pial I.ot Lint 

Ip} Pial RefcftflC'e 
Florida lkr;lrtmenl or Tlanspollalion 

Map &x-tion fl.: 9J020-2S~9 

Surveyor's Notes 
1.) tlot '0'010<1 "ahoul the si91\OIule ond orlg;ool roise<! nol of 0 Florida Ucensed 

Surveyor olld Mopper. 
2 .) The horilontot dolum util'zod for thiJ project i~ IW> 1983 n orido EOJI Zone, U.S. 

Survei' f eet. 
3.) The verticol dotum utit;zod for thi~ project is tlAVO 1988, U.S, SUIVei' feet. Thll 

benehmor\( ul~iled .. o~ Polm Beoch County aellchmonc "OI.'.AH"- . ilh on e:cvaUon 
of 9.416 feel. 

4.) All utilities dep:cted hereon ore from visible e.,.;denee ont:f . Survl)·or did nol conloct 
subsulfoce uti'ity Iocolor service. 

5.) ti~ Under\lfovnd foondotions or foolers ..ere e~ca~oled or Ioco ted for lh: , ,uIVel. 
5.) THrs: IS llOT A SOUIiOARY SUIM:Y. 

Monitoring Well Information: 

,. 

Benchmork Infonnotion: NAVO 1988 Description · OR Rook 16381 POOD 766 

40' 

20' 

TBM 11 
Elevation .. 14.98' 
round p.k. l\Oil & <f.sk ·P.S.IJ . '5734" neor the ~o\l\h"ut corn~( 
of the in tersec tion of 24th Stree t &: 6!'ood .. CI (S~e Survel). 

l ois 7,6,9, 10 ond 1\ , B:ock 49, tIORTHriOOO, 
occording to the mop or plct thereof, 0' recorded in 
Plot Book 9, Poge 47, of the Pub'jc R~ords of 

TOM '2 
Elevotion .. 14.\18 ' 
S. I p.1e. noil &: d;sk ·SuI"'IIT&eh Tro~ Pt' !n ospholt ol~.i'; g';t: eos l 
of MN-B3; 54'± .. es tert:f of 0 woter yo!~e (See $olVey). 

Proj~t Name: Nortb\\uod Anchor Sire 

Po'm Be-och Coonty, florido. 

Stacy Brown P.S.M. No. 6516 
SurvTech So lutions, Inc . l.B. No. 7340 

Projecl No.: 20140051 

60' 
! 

Addiw: 24(JI Dl"G3dway City: West P.a1m 1k.JC'b St.le: Florid4 

$tJR\Flr.-.:(; TCD,\)' WITH TO\\CRROWS TECHi\:CLCX;Y 

Dnlaed Dy: B. Sriruon 
DJlc Dtafitd: 3/26/14 
Appro\'C'd Dy: S. Brown 
DJrcApprovtd: 3fJ1I14 

PIase: 1 
DrawingNMDe: 2014005C l S 
fit ld D.Jt~; 3124114 
Fidd U001:lP,ge: 14-05/32-34 

SUR.VT[ CH SeLUlIONS. INC. 
10 220 u.s. H".gh..-D"/ 92 (os\ 
Tompo. Fl 33510 
phone; (613)-621 -4929 
fo. : {6 13)-621-7194 
UceMed Bu,·nus , 7J40 
erne·l: sbro-AnCsul"'llt!'<:hsolut;ons.com 
h\tp:II·-.. or.SuNt~hsc lu\ion !.com 

SHEET: I OF I 



APPENDIX C 
BORING LOG AND WELL COMPLETION REPORT 

WELL TBE-7R 
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FI~f ida DcparllllCni o f EnviJ:onolcnlaJ Protc~l ion • Division ~[W;:lSIC M:lllagc.nltnt • Bureau of Petroleum Stora~c Systems' 

llorinsiWell Numbcr: 
. . .1-BC ':' 7R 

Si te N:ltn~~ 

t\lof K--.. "'>DOJ.. '+I1CkD r 
En·vironmcntal Contrac tor: 
.. G...rd.",~ · . 

Dril"ling Cornp.:IOY; 

frtfur{J, 

BO~GLOG 

Brirthol. Stoft D' t." . ~. 1. 'i .('1' 
Erid O," c: 3: ). <{. ('f 

DorchDle SJ'IITloric: 1310 r AM [". PM 

EiHi Trine: l'-j '50 r. AM L pM 

GCQlogist's Name: 1 I;:.f\\, jr~. run.~ilIa l T~C. hnician 's Name: 

.. 6{).":",J.. lA.\ ; \~o,,- I 
Pavcment·TIlickncss (inches): 

C:fr ... ,,) 
BOrehole Di.ltneler (i nches): ' ,aorcholc Depih (fect):' 

3 '/'1 L /0 · 
Dril!in g "~lc lho d : 

~A/1) 1>1--
t~pparen l Dord .ioll! J)1W (in fcc~ . IM easured Well DTW (~Il reel after IOVA (liSI model itnd .check twe): 

rro~soil moistlHl! cnnl~!): 10 I W,J.!.gff""h;!rgt;~. in w(;ll); 1M: ",: «.A..<..$oo a r 'FI D ·15t. PID 

Disposi! i9n _of Pfi~ ~~Uiilg$ [chcck mClhorl(s)]: 

(descri~e Ifor!J.er qr Jl/llllljJ/e}lems (lrc: c.i.1cc-ked) : 

aoreholl! Cplllpiction (cheek one): 

-I-

I--

1)pr 

-I-

- r 

-
, 

fZ Well 

1- 1 

1--
3 

/. (, I- 4 

5 
I-

n.D r- 6 

8 
0. 0 I-

r- 9 

(). 1 I--
10 

o. \ I).. 
I--

Ill" 

o Sack OIi. r Stockp ile r O'h'" 

r Bentonite r:. Sacklill r Other (describt:J 

S~!!lp!~ Description 
(include (lriin sii <.< b""s5cl 011 uses, odors, i i i"l inirlC •. 

:'!tld other n :n .• :irks) 

-5~~J.1 ""eJ.: .. N'-' ( r "~~r bf ..... "{J, 

~~""'~ el-h'o oel.",-
13 - 6' 

().I\J. ,+ ... : ,: j 

1) 

M 

"'''- ......> 
5 

L~,b Soil and 
Groun~'\";t(e r 
S:J n,lpl~s {Ii!I 
$amp li: nUnlb ~r 

n~l tJ tl cl'.t h or 
femp,orar), sc reen 

lnl .:-n·s l) 

S::.mjlla T}lle (.oJes. PlI '" POSI 1101(.", HA I hmd Auger, S5 -'" Split. SPOOl\; ~T ~ S hdby Tuhl!:. DP DII·,.-,;: t Push, SC Sl)nlC Curl!: J)~ '"" DI1 ~ l Cuttmgs 

f..1oiliIure Contcn't Codes; 0 .- Dry; 1\1':' ~fois t; W "% W~·I: So=: S;\tur.lU:d 



Florida Department of Environmental Protection - Division of Waste Management - Bureau of Petroleum Storage Systems 

WELL CONSTRUCTION AND DEVELOPMENT LOG 

:::: :: ::: : ~:~ : ~:~:~ :~ :~: ~ ::: ~ :~: ~ :~: :: ~:: : :::: :: : : ::: :: : :. . ···· .. ······· ········WELCCONSTRUCTidNDATA :::: ~: : ::: : :::::::::: : : : ~::::::::: ~: : ::::::: ~ : : : ~ :-:-:-:-:-:-:.: -: -: -: -: ...... . . .. 
.. ... .. . .. .. 

Wei Number: Site Name: FDEP Facility LD. Number: Iwell install Date(s): 

1fyE-7fZ tJ 0 ( l'k ...>0 oJ.. AML..or >.;2 <{'N 
Well Location and Type (check appropriate boxes): Well Purpose: o Perched Monitoring Well Install Method: 

D On-Site o Right·of.Way ~allow(\Vater-Table) Monitoring UP'! o Off-Site Private Property o Intermediate or Deep Monitoring 
D Above G-ade (AG) ~lush- to - Grade o Remediation or Other (describe) Surface Casing Install Method: 

-------------- ---- ------------ ---- -------------- --
JJ/A If AG, list feet ofnser above land surface: 

Borehole Depth Well Depth Borehole Diameter Manhole Diameter Well Pad Size: 

(feet): /& (feet): I')·~ (inches): 3 Y'f (inches): ''is " J. feet by .;t feet 

Riser Diameter and Material: Riser/Screen ~ Flush-Threaded Riser Length: .....!L feet 

," file Connections: o Other (describe) from V feet to () feet -- --
Screen Diameter and Material: Screen Slot Size: Screen Length: ~ feet 

," ?Vc. (9.0 I from If; feet to ...!L feet 

151 Surface Casing Material: 

D~ 
I" Surface Casing J.D. </ 151 Surface Casing Length: 

fe/ 
also check: C Pennanent from a feet to eet 

2"" Surface Casing ~ 2"" Surface / (inches): 2nd Surface Casing Length: Lfeet 

also check: 0 Pe nent r:. Temporary from O./'feet to feet 

3" ~~g Material: 3'7 Casing J.D. (inches): 3" S~Length: -- feet 

also ck: C, Pennanent o Temporary from 0 feet to feet 

Filter Pack Material and Size: Prepacked Filter Around Screen (check one): Filter Pack Length: ....1L feet 

~"",J ~o/~o R!. Yes o No from 'S" feet to ~feet 
Filter Pack Seal Material and 0 Filter Pack Seal Length: _,_ feet 
Size: SA.,,-J.. 3 D {pC; from t.f feet to ~feet 
Surface Seal Material: Surface Seal Length: -.!L... feet 

6- (0 "" \' from 0 feet to ....i..- feet 

.:. :.:.:.:.:.:-:. :. :.:.:.: .:: :::::::::::::: :::::::::::: •• ••• •• •• ••• • •••••• • •• ••• ••• • ••••••••• ·WEttDEyELOPMENTDATA ••••• •••• ••·•····· . . .. . .. . ..... ... . . . . .. . .. .... . ....... . . . ....... .. . 

Well Development Date: Well Development Method (check one): ~ &rrge/Pump o Pump o Compressed Air 

5·2'-('1</ o Other (describe) 

Development Pump Type (check): C Centrifugal ~ Peristaltic Depth to Groundwater (before developing in feet): 

o Submersible D Other (describe) 1o . 30 
Pumping Rate (gallons per minute): IMaximum Drawdown of Groundwater During Well Purged Dry (check one): 

o. ,1). Development (feet): O . 3 r:J Yes RNa 
Pumping Condition (check one): Total Development Water Development Duration Development Water Drummed 
rtLContinuous C Intennittcnt Removed (gallons): '5 (minutes): .;1.3 (check one): n Yes ~No 

Water Appearance (color and odor) At Start of Development: Water Appearance (color and odor) At End of Development: 

tro"vf'. C(VIA.J.'I f&~ t9J.O( c.. ( l. "-' Pul-io oJor 

...... .............. · ...... ·.> ..... · ............... :)YEI;;L.CP1'lS];'J{Vc;T:I()r-I()J{J)EYEI;QP:1VIEl'i'':fR:E]\1'ARKS· •• • .. 



APPENDIX D 
GROUNDWATER SAMPLING LOGS AND 

EQUIPMENT CALIBRATION LOGS 
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Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

SITE An 
NAME: \lo(~Wo.J. 
WELL ND: ;VI W - 11.3 , I SAMPLE ID: M w- 1)3 

PURGING DATA 
WELL I I TUB ING 1//1 I WELL SCREEN INTERVAL STATIC DEPTH t1 117 I PURGEPU MPTYPE LJf 
DIAMETER (inches): DIAMETER (inches): I ~ DEPTH: 5. a feello 13 . .!t ree! TO WATER (feel): ,. vI OR BAILER: r 

WELL VOLUME PURGE: 1 WELL VOLUME '" (TOTAL WELL DEPTH STAT IC~ 4DEPTH TO WATER) X WEll CAPACITY 
(oo~ fill 0",' appl;cable) O. , '" __ , 12 . " . II I" " 0 I 2' 

• f ::J J • ~ feel ~ . 1 I feel) X o . 0 "l aallons/fool '" • ...J aallons 
EQUIPMENT VO LUME PURGE: 1 EQUIPMENT VOL. '" PUt.~P VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 
(only fin out if applicable) 

= gallons + ( gaUonstrool X feet) + ga1Jons '" galloos 

INITIAL PUM? OR TUBING 

1\ 
FINAL PUMP OR TUBING 1 ( I PURGING PURGING '- I I TOTAL VOLUME I . I DEPTH IN WELL (feel): DEPTH IN WELL (feet): INITIATED AT: 1035 ENDED AT: \ 0 {O PURGED (gallons): 

CUMUl. DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO 
pH TEMP. (circle units) OXYGEN TURBIDITY COLOR ODOR TIME PURGED PURGED RATE WATER 

(standard ('C) 1MfI~",i'effi 
(circle units) (NTUs) (describe) . (describe) 

(gallons) units) <§lD>< (gallons) (gpm) (feet) or (ii Slcm) ' 
~, EiBI~Fil li 8ft 

1o ~'1 () ,I"> 0 . 1< 0 -("> (O.'Q). ~.~3 ;)." .1,,/ 3'17.0 o .q<) D.qq C I<a.r ,..J0I\t.. 

(o~7 O.'{ If' 0.&0 0,6 I (O ,O.;t. <0. 'S 7 KX'" 'j(,. m~.O o ,ll, 0 ."71 " I I " // 

(040 0 . 1f") 1.0"> 0.1" ID.D';!" (P'''i :15, 35 "100 . 0 O.q ( 0 .73 -' If \ ..... '/ 

WELL CAPACITY (Gallons Per Fool): 0.75" - 0.02; 1" 0.04; 1,256 
- 0.06; 2" 0.16; 3" .. 0.37; 4" - O.SS; 5" -1.02; S" - 1.47; 12" c 5.88 

TUBING INSIDE DIA. CAPACITY (GallFt): lIS" = 0 .0006; 311 S" " 0.0014' 1/4" .. 0.0026; 5116" = 0.004' 3/S" = 0.005' 1/2" = 0.010' 518" .. 0.016 

PURGING EQUIPMENT CODES: B '" Bailer, BP = Bladder Pump; ESp ::: Electric Submersible Pump; PP = Peristaltic Pump: 0 = Other (Specify) 

~AMPLING DATA 
SAfJlPl ED BY (PRINT) I AFFllIATlpN: 

-S", -"\t6 W.,\.,. ~ t wd A{) 

SAMPLING I SAMPliNG ( 
INITIATED AT: \ Ot.{ 0 ENDED AT: 0 '-l ~ 

PUMP OR TUBING 
DEPTH IN WELL (feet): I FielD-FILTERED: Y ® 

Filtration Equipment Type: 
FILTER SIZE: __ ""' 

FIELD DECONTAMINATION: PUMP Y ® TUBING Y DUPLICATE: ' Y 

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED 

!-;SAI='ru=-.----,.O---..,,"IA"'TER=\Alc-.-----hp"'R"'E"S"ER"'V"A"T"'N"E"--C;OTO"TC;-A"L"V"O"L-~'--F"I"NA"L--j ANALYSIS AND/OR 
ID CODE CONTAINERS CODE VOLUME USED. ADDED IN FIELD (mL) pH METHOD 

"P.$ , 

REMARKS: 

SN"'PLING 
EQUIPMENT 

CODE 

SAMPLE PUMP 
FLOW RATE 

(mL per minute) 

Soc> 

MATERIAL CODES: AG '" Amber Glass: CG '" Clear Glass; PE = POl)'elhy\ene; PP '" Polypropyfene; S = Silicone: T = Tenon; 0'" Other (Specify) 

SAMPliNG EQUIPMEN T CODES: APP = Mer Perislanic Pump; B - Bailer, BP " Bladder Pump; ESP c Electric Submersible Pump; 
RFPP = Reverse Flow Peristaltic Pump; SM" Straw ' Ioelhod (Tubing Gravity Drain); 0:: Other (Specify) 

NOTES. 1. The above do not constitute all ofthe mfonnation required by Chapter 62-1 60, F.A.C. 
2. STABILIZATION CRITERIA FOR RANGE Of VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2 2 12 SECTION 3) 

pH: .± 0 .2 units Te m perature: .:!: 0.2 °c Specific Conductance: ± 5% Dissolved Oxygen: all readings 5. 20% saturation (see Table FS 2200·2); 
optionally. ± O.~ mg/l or ± 10% (whichever is greater) Turbidity: all readings:: 20 NTU; optiona lly ± 5 NTU or!. 10% (whichever is greater) 

Revision Dale: February 12, 2009 



Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

SITE A 
NAME: II. o(.rh wo..t 'il • . A I SfTE W I 

(.,("(~L\OOM'"+ Itr/!.a. LOCAT.ON: ~'>"" 

WELL NO: M vJ -" ~ , I SAMPLE 'D: tA w - g'1 I DATE: ~·2<;·1 <{ 
PURGING DATA 

'NElL 3f~ V't/.f'1'"UBING II I WEll SCREEN INTERVAL STATIC DEPTH 4 t) I PURGE PUMP lYPE 
DIAMETER(jnches):' yt I DIAMETER (ll1ches): /~ DEPTH: '1 feello 1<£ feel TO WATER (feel): .- 0 ORBAtLER: ff 
WELL VOLUME PURGE: 1 WELL VOLUME - (TOTAL WELL DEPTH STATIC DEPTH TO WATER) X WEll CAPACITY 
(oo~ fin 00," appHeabl.) '" '('--'1 . ,/ . Il..-- 0 0 7 

u.\ I = ( 1"6 fee\ - 1'- J feet) X (). O..;t.. gaUonsJl'oot:: .. ( gallons 
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOl. PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 
(only fin out if applicable) 

" gallons + ( gallonstroot X feet) + gallons '" gallons 

INITIAL PUMP OR TUBING (0 FINAL PUMP OR TUBING (0 I PURGING I {P J. «, PURGING /&'1l-~ TOTAL VOLUME () <j{ 
DEPTH IN WELL (feel): DEPTH IN WELL (feel): INITIATED AT: ENDED AT: PURGED (gallons): • 

CUMUL. DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO 
pH TEMP. (circle units) OXYGEN TURBIDITY COLOR ODOR TIME PURGED PURGED RATE WATER 

(standard ('C) t'R'I~g;'B~ 
(cllcle units) 

(NTUs) (describe) . (describe) 
(gallons) unils) ~A (gallons) (gpm) (feet) 2( (jisl""Y 

1(PP- 0-;;1.0 O . ~O 0_05 It ,(P1 ~(I ;; 'l -77 </;;2.2_D (_10 5<{· "5 l1>'C ,;; " J'et-.r" 
, (" .'7, "S' O.l'" 0_3") 0_'0') I ' _ <'7 (., l \ ;;2 <{-(P'i! "1:27. 0 0_'7 .::; 30.1 (leas -' '/ 

1(<03 1:\ o. (") f) _50 o_oe; I' .I/} (, ·1 '" ;).q.70 L ~Lo 0-Co3 (l1 .~ .' " " " 
( '" 'f 0.6 D.~') 0 -0"- ,v1 &-Ie; In<t ~ ')'-1. 0 o_S'l( 11 . I -' If .- /( 

Illu'l- 0_( <;- 0 _1:0 O _OS" 1'1.CP'l (',1"> 2 'L(Pl fB<t..o O. '5<) !S-'7 .< " 
~ " 

WEll CAPACITY (Gallons Per Foot): 0.75" - 0.02; 1" c; 0.04; 1.25" '" 0.05; 2" '" 0.16; 3" = 0.37; 4" 0.65; 5" - 1.02; 6" 1.47; 12" - 5.88 
TUBING INSIDE OIA , CAPACITY (Gal.1ft): 1/8" - O.OOOS· 3/16" - 0.0014' 114" = 0.0026' 5116" '" 0.004' 3/8" - 0.006; 1/2" = 0.010; 5/8" - 0.016 

PURGING EQUIPMENT CODES: B '" Bailer; BP ,.. Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0'" Othe r (Specify) 

SAMPLING DATA 
SAMPLED BY (PRINT] I AFFILIATIOf: 

~~CM.~":> c..-J :l~:::..~L ~,..~ ~ 'Qo 

SAMPLER(~GNATURE(S): 

//./'Z . 
SAMPLING {' (,' j SAMPLING If 
INfTlATEO AT: iIJ'f'1 ENOEOAT: lJJ C;y 

PUMP OR TUBING 
DEPTH IN WELL (feet): (0 TUBING\'/ Or 

MATERIAL CODE: r c I FielD-FILTERED: Y <1D FILTER SIZE: _ _ '"" 
Fillration EQuipment Type: 

FIELD DECONTAMINATION: PUMP Y (ff:) TUBING Y ~ DUPLICATE: . Y @ 

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP 

SAI,j.PLE # MATERIAl... PRESERVATIVE TOTAL VOL FI:L 
ANALYSIS ANDIOR EQUIPMENT FLOW RATE 

IDCODE CONTAINERS CODE VOLU ME 
USED. ADDED IN FIELD lmLl METHOD CODE (ml per minute) 

tAW- g <j 3 C&- <fOML ~\( 1 H<e- - - l~o(.1' ~ <.0 1-,(J ""J 1~Hf 50 
toIw'6~ , 1"1: J50ML ::Leo<.. - - .,.. P oS , 

AI'P Zoo 

REMARKS: 

t;;w lZ l~ l) o( """"e,.:> ~ 0 ."6<; &",\. 
MATERIAL CODES: AG - Ambel Glass; CG - Clear Glass; PE:: Polyethylene; PP - Polypropyfene; S '" Silicooe; T - Tenon; 0 - Other (Specify) 

SAMPLlNG EQUIPMENT CODES: APP '" After Peristaltic Pump; B :: Bailer; BP '" Bladder Pump; ESp::: Electric Submersible Pump; 
RFPP := Reverse Flow Peristaltic Pump; 5 1.1 '" Straw Method (Tubing Gravity Drain); 0:; Other (Specify) 

NOTES. 1. The above do not constitute all of the infonnatlOn required by Chapter 62-160, F.A.C. 
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST JHREE CQNSECUTNE READINGS (SEE FS 2212 SECTION 3) 

pH: .:t 0.2 units Temperature:.:t 0.2 °c Specific Conductance: ::t. 5% Dissolved Oxygen: all readings .5. 20% saturation (see Table FS 2200-2); 
optionally. ±. D.?: mgll or.± 10% (whichever is greater) Turbidity: all readings.5. 20 NTU; optionally.:t 5 NTU or::t. 10% (whichever is grea ter) 

RevisiDn Date: Februal)' 12, 2009 



Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

WElL NO: '/ IS€" -3 w J SAMPLE 10: 'fiSf-3 v0 I DATE: 3· 2 'i. ( « 
PURGING DATA 

WELL I I TUBING ~~ I VVEllSCREENINTERVAL STATIC DEPTH r. '5 I PURGE PUMP TYPE ff DIAMETER (inches); DIAMETER (inches): DEPTH: C, feet to I (P feet TO WATER (feel): • .t) OR BAtLER: 

WelL VOLUME PURGE: 1 WEll VOLUME (TOTAL WElL DEPTH STATIC DEPTH TO WATER) X WELL CAPACllY 
(only fiU out if applicable) o .J."- • £ Ie, £.;,_ q, <6<; £eell X O.O'-f O. J. C; "lions gatlonstrool = 
EQUIPMENT VOLUME PURGE: 1 eQUIPMENT VOL. :: PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 
(only fill out if applicable) . gallons + ( ga!lonsifoot X feel) + gaUons = 9al1oos 

INITIAL PUMP OR "TUBING 1/ FINAL PUMP OR TUBING 
I \ I PURGING \ PURGING 

10" 
I TOTAL VOLUME 1·7 DEPTH IN WELL (feel): DEPTH IN WEll (feel): INITIATED AT: 000 ENDED AT: PURGED (gallons): 

CUMUL DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO 
pH 

TEMP. (circle units) OXYGEN 
TURBIDITY COLOR ODOR 

TIME PURGED PURGED RATE WATER 
{standard ("C) ~~1iil'~9'" 

(cilcle units) 
(NTUs) (describe) . (describe) 

units) <§D>r (gallons) (gallons) (gpm) (feel) .Q( (iiS/cm) . 
~' 6el~f;'iIliefl 

t~b 2- O.~O O.~O 0,1.,- '1/0.. "'.«0 .;23.Q., J.lj<{.O D .'17 /.1.,,, Cit"", .uoi\~ 
(0 • ., () . <.{" o .').., 0.1 "> '/.?"l. (p. 10 01« ."'1 .Q~'6. () O. <{ "> / . .., ;t -' '/ .... " 
\OO~ 0.,-\"- I ,,0 Q.\,,>" '1.q~ &.10 ~4·11 1~<;.0 0,11 J..Q.1 " 

I, .- " 
1011 O.t.('" (. It ., O. \" I.j. 'I J. (". 10 :1'j.OI .::16'1 .0 0 ·7'1 1.0"'1 -' /, " /( 

WELL CAPACITY (Gallons Per Fool): 0.75" - 0.02; 1" 0.04; 1.25" - 0.06; " 0.16; 3" - 0.37; 4" = 0.65; 5" - 1.02; 6" - 1.47; 12" - 5.88 
TUBING INSIDE DIA, CAPACITY-{GaIJFl)~ 118" '" 0.0006; 3J16" '" 0.00 14; 114" '" 0.0026; 5/16" ,.. 0.004' 3/8" '" 0.006' 1f2~ '" 0.010' 5/8" '" 0.016 

PURGING EQUIPMENT CODES: B "" Bailer; BP ::: Bladder Pump; .,ijSP '" Electric Submersible Pump; PP "" Peristaltic Pump; o '" Other (Specify) 

~LlNGDATA 
SAMPLED BY (PRtN'l) I AFFtLIAT(t.N : SAMPlER(SfiTURE{S): SAMPLING 

/01\ I SAMPLING 5 A.<M e.6 W i I Sp A. c-rJ" .. /1 - INITIATED AT: ENDED AT: /02- 0 

PUMP OR TUBING 
\ ~ TUBING L;t~ ! t I FIELD-FILTERED: Y at> FILTER SIZE: _ _ "'" 

DEPTH IN WELL (feel): MATERIAL D. Filtration EQui ment Type: 

FIELD DECONTAMINATION: PUMP Y (Jf::> TUBING Y ttl e lacieah DUPLICATE: . Y ® 
SAMPLE CONTAINER SPECIFICATION SM.1PLE PRESERVATI ON INTENDED SMtPLING SAMPLE PUMP 

SAI,J.PlE • MATERIAl PRESERVATIVE TOTAL VOL FINAL 
ANALYS IS ANDIOR EQUIPMENT FLOW RATE 

IDCODE CONTAINERS CODE 
VOLUME 

USED . ADDED IN FIELD (mL) pH 
MErnOD CODE (mL per mloute) 

6{-'>W 3 CG- "/O ..... L ~\( \ +J:<e... - - l~o('</'~100 ,.Jl ... ~ 1<Ur "'>0 
In~"-5..0 I 1"E J50ML :J:. c <.. - - "'-1'.$ A f(' ~OQ 

REMARKS: 

P~Ho 1JcAe) .,Joe v"'-"" ~ ; ((;""'4 'Ii)') IoD-Itk 
MATERIAL CODES: AG - Amber Glass; CG = Clear Glass-:' PE ::: PoI)'ethylene; PP '" Polypropylene; S - Silicone; T :: Teflon; o ::: Other (Specify) 

SAMPLING EQUIPMENT CODES: A PP " After Peristaltic Pump; B ::: Ba~er. BP = Bladder Pump; ESp::: Electric Submen;ible Pump; 
RFPP '" Reverse Flow Peristaltic Pump; SM '" Straw Method (Tubing Gravity Drain); 0'" Other (Specify) 

NOTES. 1. The above do not constllute all of the mformatlon required by Chapter 62-160, F.AC. 
2. S TABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTNE READINGS (SEE FS 2212 SECTION 3) 

pH: ± 0.2 units Temperature: ± 0.2 °C Specific Conductance: ±. 5% Dissolved Oxygen: all readings:: 20% satur~tion (see Table F S 2200-2); 
optionally, ±. D.? mg/L or ±. 1D% (whichever is greater) Turbidity: all readings:: 20 NTU; optionally ± 5 NTU or ±. 10% (whichever is greater) 

Revision Date: February 12. 2009 



Form FD 9000·24 

GROUNDWATER SAMPLING LOG 

SITE AI 
NAME: fllo(-I-h w o,.t 

WElL NO: 'f t)E: - 'i c-> 
, 

WELL 1 I TUBING 
DW..1ETER (inches): DIAMETER (inches): 

I SITE 
LOCATION: 

I SAMPLE 10: l' ~ f - 'i w 
PURGING DATA 

~ I WELL SCREEN INTERVAL 
'~ DEPTH: 5. {P feet to 1'5. (,p feel 

I DATE: 3 ·2 S-.('"{ 

STAT IC DEPTH q ~ 47 I PURGE PUMP TYPE 
TO WATER (feet): ~ OR BAilER: ff 

WELL VOLUME PURG E: 1 WELL VOLUM E - (TOTAL WEll DEPTH STATI~ 4~PTH TO WATER) X WEll CAPAC ITY 

(on~ fin ou," appl""bl.) O~::, IS · q 1 ") D '\ 
_gallonslfoot .. ::f ( • (P feet- · feel X .. () = 0 . 2. ~ gallons 

EQUIPMENT VO LUME PURGE: 1 EQUIPMENT VOL. PU!.'.P VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CEll VOLUME 
(only fiU out if applicable) 

= gallons + ( gallonstfoot X reel) + gall005 "" gallons 

INITIAL PUMP OR TUBING C; FINAL PUMP OR TUBING 10.'S I PURGING I 3 i PURGING ~ 3l TOTAL VOLUME I 
DEPTH IN WELL (feet): '0 . DEPTH IN WELL (feet): INITIATED AT: 0 ENDED AT: I <:> PURGED (g,"ons): - <;" 

CUMUL. DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO 
pH TEMP. (circle units) OXYGEN TIJR8!OrTY COLOR ODOR 

TIME PURGED PURGED RATE WATER 
(standard ("C) tHfll:llilG'affl 

(circle units) 
(NTUs) (describe) . (describe) 

(gallons) (gaIl005) (gpm) (feet) 
units} 

2f (iiSlany 
<§D>< 
~, eBI~ l'illeA 

Ilu '{ I D.;o o . ~o 0101 IO · ~\ &.'->0 ,nc,4> 1{«3.o 0·<)5" 37. <.( (( l.o..( I'etro 
I (O'll{ O.~O 0.(,,<> 0,(0 10 • .21 (. . '1 'I J~.I " .Lj41.0 0·'17 t~ . ;). -- II -- II 

1041 o· )() 0 . "10 ·0.10 10.0l.\ IIb.So J~."i7 '{"i:Z . o 0 . '/<; 7. ~:J. -' 1< ,- /( 

10 So O·?, 0 l. ;ZoO 0.\0 to .,2 \ (P .<) l l~ . v"5 '4')7.0 o.~o S .q'l " / I " If 

(O5~ 0 . 30 I·So 0.10 (0.J. \ Iv· <1 q .:1'1 ·'5 4 14(Po.o 0·3 Q LtA7 -' /, " II 

WELL CAPACITY (Gallons Per FOOl): 0.75" = 0.02; 1" - 0.04; 1.25" - O.DB; 2N
: 0.16; 3" - 0.37; 4" - 0.65; , .. 1.02; 6" - 1.47; 12" '" 5.88 

TUBING INSIDE DIA. CAPACITY (GaI.IFU: 1(8" '" 0,0006' 3/16" = 0.0014' 114" = 0.0026' 6116" = 0.004; 3/8" = 0.006' 112":: 0.010' 518" '" 0.016 

PURGING EQUIPMENT CODES: B::: Bailer. BP '" Bladdef" Pump; ESP - EIecI!ic Submersible PtJmp; PP - Peristaltic Pump; a '" Other (Specify) 

jSAMPLING DATA 
SAMPLED BY (PRIN-r;' AFF'LIAT1 ;: 

'S"".M.I!£. vJ. t!,o,.... ((.",r<L'l.o 
SM'PL";,!!"S/TlJRE(S)' SAMPLING I SAMPLING 

INITIATED AT: 10 <) 3 ENDED AT: (( as-

PUMP OR TUBING 

to ." TUBIN~" It I FIELD-FILTERED: Y at> FILTER SIZE: __ I'ffi 
DEPTH IN WELL (feet): MATER CODE: Filtration Equipment Type: 

FIELD DECONTAMINATI ON: PUMP Y aD TUBING Y ttl e lacCdb DUPLICATE: . @ N Clt.<f- I) 
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE Pl[MP 

SA1.J.Pl£ # MATERIAL PRESERVATIVE TOTAL VOL FINAL ANALYSIS AND/OR EQUIPMENT FLOW RATE 

IODDDE CONTAINERS DDDE 
VOLUME 

USED. ADDEO IN FIELD (mll pH METHOD CODE (mL per minute) 

1"6<-'/w 3 C. & ~O"l L H(IH<e... - - Ii/oc. i~"'o rN""'~ 1~Hf '50 
-rgf'iw I 1"1:" J50ML :Lee. - - "TPS 

, 
Aft' ~oo 

· 17'1P-1 3 Clr ~o,"l. Ht'+X'e. - ~WI~r.O fNAPI,. f!Ht' ')0 

PLlP- 1 I 1'f"" 0!50ML ;r:ct.- - ". \) .5 AU 500 

REMARKS: 

MATERIAL CODES: AG - Amber Glass; CG r Clear Glass; PE '" Polyethylene; p p - Polypropyfene; S::. Silicone; T '" Teflon; o ... Other (Specify) 

SAMPLING EQUIPMEN T CODES: APP '" After Peristalllc Pump; 8 '" Bailer. BP'" Bladder Pump; ESP '" Electric Submersible Pump; 
RFPP '" Reverse Flow Perislallic Pump; SM = Straw Method (Tubing Gravity Drain); 0::: Other (Specify) 

NOTES. 1. The above do not constitu te all of the InformatIon required by Chapter 62 160, F.A C. 
2 . STABIliZATION CRrTERIA FOR RANGE OF VARIATION OF LAST 1l1REE CONSECUTIVE READINGS (see FS 2212 SECTION 3) 

pH: .:t 0.2 units Temperature: .:t 0.2 °C Specific Conductance: :t 5% Dissolved Oxygen: all read ings .5. 20% satur~tion (see Table FS 2200-2); 
optiona lly. :to.? mg!l.. or :t 10% (whichever is greater) Turbidity: all readings.::. 20 NTU; optionally.:t 5 NTU or:!:. 10% (whichever is greater) 

Revision Date: February 12. 2009 



Form FD 9000·24 

GROUNDWATER SAMPLING LOG 

I SITE I \ I 
LOCATION: VJt,,-r 

I DATE: J.7J.. 'f . N 
PURGING DATA 

WELL I I TUBING 1//1 WELL SCREEN INTERVAL STATIC DEPn; {,.f L1 '0 ! PURGE PUMP TYPE 
DIAMETER (Inches): DIAMETER (inches): I '-h DEPTH: (,.~ feetto 1(,. S' feet TO WATER (feel): f. l> OR BAilER: f f 
WEll VOLUMe PURGE: 1 WelL VOLUMe - (fOTAL WELL DEPTH STATIC DEPTH TO WATER) X WEll CAPACITY 
(only fin out if applicable) 7 / f t:)· L' L£ 0 . I 0 ~ 7 o . l. ::z L \.p • feet- l ' fee\) X 0.0 i oaUons/foot::: • oalions 
EQUIPMENT VO LUME PURGE: 1 EQUIPMENT VO L. t:. PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 
(only fin out if applicable) 

= gallons + ( gallonslfool X __ 2 feet) + gallons '" gallons 

INITIAL PUMP OR TUBING 
DEPTH IN WELL (feet): (1) 

FINAL PUMP OR TUBING I PURGING , . .,. .. ..,;'-.1 PURGING 3 I TOTAL VOLUME t1 
DEPTH IN WELL (feel): (0 INITIATED AT:-H:r"":> ~ I ENDED AT: t Ott.. PURGED (gallons): 0 \ ( 

CUMUl. DEPTH CONDo DISSOLVED 
VOLUME VOLUME PURGE TO pH TEIAP. (circle units) OXYGEN TURBIDITY 
PURGED PURGED RATE WATER (standard fC) tlA<Aln'sf'fl (citcleunits) (NTUs) TIME 

COLOR 
(describe) . 

ODOR 
(describe) 

(II) () units) ~~ 

·'1~~~:tJ2g~'~O~O~'=j~~ffi~"~IOO~,~)~~~g~pm~=j~~~e~ej')==~~~~~~~~~~~~Z,s~,om~=·tJ~~'~~~·~t=~~3[=i]J~;2=j~~~~ !"Z.<"S 0·')0 0.:'0 0.(0 , \I (o.Y1 J~ .% (p'l7 .'O 0'.-;;:- O·<{'1 (Il""'" ,JIl"-<-
\-z.t;11~ 0 .;0 0.(,0 0·( <) ,<', (' .'S'l ;;J~:7q ,(p,{Ij, o 0 ·'1'7 'D.7't " I, " ~ 
13o:llM- 0 .~o o.qo O.\D t.L I (p.'-I.2.. .2.,( . (,1 (PL{~. D fl.'£'f I.ot. ,< 'I ,,- 1/ 

WELL CAPACI TY (Gallons Per FOOl): 0.75" 0.02; 1" 0.04; 1 .25~ = 0.06; 2" = 0.16; 3" - 0.37; 4" = 0.65; 5" = 1.02; 6" - 1.47; 12" - 5.88 
TUBING INSIDE DIA. CAPACITY (Gal.lFl): 118" = O.OOOS· 3116" = 0.0014' 114" ;: 0.0026; 5116" :: 0.004' 318" :: 0.006' 112""'0.010' 518" "" 0.016 

PURGING EQUIPMENT CODES: B '" Bailer, BP'" Bladder Pump; ESP'" Electric Submersible Pump; PP = Peristaltic Pump; o ". Other (Specify) 

SA/.1PLED BY (PRINT) / AFFllIAJION; 

6 n;1JV\<.{) vJ:\~"" I (p..rol V\. D 
PUMP OR TUBING 
DEPTH IN WELL (feet): 

~MPLING DATA 
SMt.PLER(S) j)GNA TURE(S): 

// A -

TUBING ' / ./ f) r-
MATERLAllC6DE: r t 

FIELD DECONTAMINATION; PU/.1P y ® TUBING y 

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION 

SAMPLE # MATERIAl PRESERVATIVE TOTAL VOL 
10 CODE CONTAINERS COOE 

VOLUME 
USED . ADDED IN FIELD (mL) 

I!;E-'5W 3 C.& "/O,,,L ~\( I H <e.- -
gr-"...) I f'f .:2501'1 L ::Lee. -

RElAARKS: 

SAMPLING 13 I SAMPLING /2 
INITiATED AT: O~ I ENDED AT: J (D 

I 
FIELD-FILTERED; Y ® FILTERS[ZE: _ _ >"ll 
Filtration Equipment Type: 

DUPLICATE: . Y @ 
INTENDED SAMPLING SN,~PLE PUMP 

FINAL ANALYStS ANDIOR EQUJPMENT FLOW RATE 

pH METHOD CODE (mL per minute) 

- IVOL 'WoO T » .... ~ 1Z~ff 5"0 

- "IPS Afl' ~o.., 

1 "' ~:"-4. wo~\- :I\?td· p .... ~ .\- (0 ' bls , t,tt+ .... I:,,~ ~tfl!- o...AJ. (" .. .n ( f(o"'> (~ 
MATERIAL c06es: AG ::Amber Glass; CG ::; Clear Glass; PE '" Polyethylene; pP/= Polypropyfene; S = Silicone; T '" Tenon; 0 '" Other (Specify) 

SAM.PlING EQUIPMENT CODES: APP - After PeristaHic Pump; B '" Bailer, BP - Bladder Pump; ESP - Electric Submersible Pump; 
RFPP = Reverse Flow Peristaltic Pump; 8M'" Straw Method (Tubing Gravity Drain); 0 = Other (Specify) 

NOTES. 1. The above do not constitute all of the information required by Chapter 62-1 60, F.A.C. 
2. S TABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTNE READINGS (SEE FS 2212 SECTION 3) 

pH: :!: 0.2 units Temperature: :!: 0.2 DC Specifi c Conductance: ± 5% Dissolved Oxygen: all readings ~ 20% satur~tion (see Table FS 2200-2); 
optionally, .:!:. O.? mgfL or .:!:. 10% (whichever Is greater) Turbidity: all readings ~ 20 NTU; optionally ± 5 NTU or ± 10% (whichever is greater) 

Revision Date: February 12. 2009 



Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

WEll NO: 'II?, f-(p D w I I SAMPLE ID: 'f l) ('"- tv D w I DATE: 3· '-<; ./'1 
PURGING DATA 

WELL 
1 

I TUBING y'X WELL SCREEN INTERVAL STATIC DEPTH t.t . ~ I I PURGE PUMP TYPE ff DIAMETER (inches): DIAMETER (inches): DEPTH: I q feel 10 i'q'- feel TO WATER (feel):' OR BAILER: 
WELL VOLUME PURGE: 1 WELL VOLUME ,. (TOTAL WEll DEPTH STATIC DEPTH TO WATER) X WELL CAPACITY 
(only fin out if applicable) 

: ( feet - I"J) X ---.9allonsJfoot - gallons 
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOl. - PUMP VOLUME + (TUBING CAPACITY X ruB ING LENGTH) + FLOW CELL VOLUME 
(only fin out if applicable) o .Iv = 0.0£\)('9allon5 + (0 .{)()Oy ~'5 o .\~ galloos '" {). (~garlons gallonslfoot X feel) + 

INITIAL PUMP OR lUBING .1'( FINAL PUMP OR TUBING ;J'f I PURGING rti? ') 4 PURGING 4 I TOTAL VOLUf..-lE 1.7 DEPTH IN VVELL (feel): DEPTH IN WELL (feel): INITIATED A . ENDED AT: \ D 0 PURGED (gallons): 

CUMUl. DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO pH TEMP. (circle units) OXYGEN TURBIDITY COLOR ODOR TIME PURGED PURGED RATE WATER 
(standard ('C) ~~II$leA'l 

(circle untts) 
(NTUs) (describe) . (describe) 

(galtOrls) units) <§D>< (gallons) (9pm) (feet) ()( 6is/cm)" 
~" 681t11i111eR 

1(000 0.30 0.":>0 0_1'" ( 7·;;J.C; do "i . <{ "6 14{7.o O.'5~ l/o.-6 CI(o.r JJotc€.. 

'("0 ~ Cl • '(<;" 0-'7<) 0_1'> . " 1.(1(' ,;)S,'!q '16.2.0 0.'51.{ ,q, "5 -- I, .. ' /I 

, 100C. o. 'i" " 1.....:> O. \.,- , II '7. I 'f ;2:S'<; I 14H'.o 0."50 7.Q7 ,- " ... , " 
looq 0.'1 <" /'(p-) 0-1') . l ,~ ( 1.09 1. 'i. 'I" 411.0 o.">c .<),,,2 -i 

WELL CAPACITY (Gallons Per Fool): 0.75" - 0.02; 1" - 0.04; 1.25" - 0.06; 2" '" 0.16; 3" '" 0.37; 4" c: 0.65; 5" - 1.02; 6~ - 1.47; 12" '" 5.88 
TUBING INSIDE DIA. CAPACITY (GaI.lFt): 1{8":: 0.0006' 3{16" '" 0.0014' 1/4":: 0 .0026' 5116" = O.O(W 3/8" = 0.006' 1/2" = 0.D1 0· 5/8" = 0.016 

PURGING EQUIPMENT CODES: B = Baller, BP '" Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; o = Olher (Specify) 

~AMPLING DATA 
~;LED BY (PRIN1) I AFFtLIATI~% 

a.<Mt:3> 0: l'boA. c,,-rJ.'1.0 
SAMPLECGNATURE(S): 

A • 
SM1PUNG ~ I SAMPLING 
INrT\.A..TEDAT: 10 D Et-/DEDAT: (017 

PUMP OR TU BING (J. i TUBI~~~ !t I FIELD-FILTERED: Y ® FILTER SIZE: __ i'ffi 
DEPTH IN WELL (feet): MATE DE: Filtralion Equipment Type: 

FIELD DECONTAMINATION: PUMP Y ® {/ 
TUBING Y t.tI e laceOh DUPU CA:rE: . y .<El 

SNilPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SN.1PLlNG SAt,~PLE PUMP 

SAI.·.PlE • MATERIAl PRESERVATIVE TOTAL VOL FINAL ANALYSIS ANDIOR EQUIPMENT FLOW RATE 

IDCODE COIHAlNER$ CODE 
VOLUME 

USED . ADDED IN FIELD (mL) pH METI-IDD CODE (mL per minute) 

f,e-~t:\.: J CG- '10ML 1-\ ( I +1 <e.- - - 'VO(1~c"o t,iJ",,~ '/ZHf ,,>0 
~f-"~'" I '["IS" .;]50",L :r:. c to. - - 'TPS I AN )00 

REMARKS: 

1l<;~\"'k~rb:J.;-I-." k k:"" (().. Ho .. ~tr~_ 
MATE!RIAL CODES: _ 'AG - Amber Glass; CG c Clear Glass; PE ,. Polyethylene; pp - Polypropyfene; S co Silicone; T = TenOrl; 0- Other (Specify) 

SAMPLING e QUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer, BP '" Bladder Pump; ESP .. Electrlc Submersible Pump; 
RFPP '" Reverse Flow Peristaltic Pump; s r.1 '" Straw Method (Tubing Gravity DraIn); 0 ::11 Other (Specify) 

NOTES. 1. The above do not constitute all of the infannatlon required by Chapter 62-160, F.A.C. 
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF tAST 1l1REE CONSECllTIVE READINGS (SEE F S 2212 SECTION 3) 

pH:.:t. 0.2 units Temperature:.!. 0.2 °C Specific Conductance: .!. 5% Disso lved Oxygen: all re adings.=:. 20% satur~tion (see Table FS 2200-2); 
optionally, .:t O.? mgfl or:t 10% (whichever is greater) Turbidity: all readings ~ 20 NTU; optionally .:t 5 NTU or .:t 10% (whichever is greater) 

RevisiDn Dale: Februaf)' 12, 2009 



Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

AreA. I SITE I \ I 
LOCATION: VJt'>""" 

WELL NO: "ff> E" ~7 (Z... , I SAMPLE 10: ---r ~ €" ~ 71Z I DATE; "5 '?'" <=:;. (<-{ 
PURGING DATA 

WELL \ I TUBING ~ I WELL SCREEN INTERVAL STATIC DEPni { , .1 PURGE PUMP TYPE f f DWAETER (inches): DIAMETER (inches): f ~ DEPTH: 5.t:, reel 10 loS. U feel TO WATER (feel): 0, J.l... OR BAILER: 
WELL VOLUME PURGE: 1 WELL VOLUME (TOTAL WELL DEPTH STATIC DEPTH TO WATER) X WELL CAPACllY 
(only fli! out if applicable) 

l'l. 7.1- 0' (<; . LP 10_ "2.2-
feel) X o . 0 'I gallonslfoot • O. Z "L feel - gallons 

EQUIPMENT VOLUME PU RG E: 1 EQUIPMeNT VOl. - PUMP VOLUME + (fUSING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 
(only fill out if applicable) 

= gallons + ( gallonslfoot X feel) + gallons :::J gallons 

INITIAL PUMP OR TUBING 12 FINAL PUMP OR TUBING 11- I PURGING (7 PURGING ? "Z. <-t TOTAL VOLUME t· ( DEPTH IN WELL (reel): DEPTH IN WELL (feet): INITIATED AT: 07 ENDED AT: l PURGED (gallons): 

CUMUl. DEPTH CONDo DISSOLVED 

VOLU ME VOLUME PURGE TO pH 
TEMP. (drcle units) OXYGEN 

TURBIDITY COLOR ODOR TIME PURGED PURGED RATE WATER 
(sta ndard 

("C) ~,"1iI$ 1 9ffl 
(c!(cle units) 

(NTUs) (describe) . (describe) 
(gallons) (gallons) (gpm) (feet) 

units) 
Of (tiS/em) ' <§D< 

$' ssitiFill!9A 

17(0 0 . 30 O·"}O o . lO 10.2." (,."\~ c2~ . 20 3 l.o 0.<)', J.lt.. ~~~ !JO/l.'1.-
17 ('5 0.30 O.CPo 0.\ 0 10.d." Co :S~ ~_tl~ y .0 O. ') \ Sf.>. ~ C. (iI-.... r NOAIL 

l7(v 0.,,, o ."}.,- 0 .0"- (0 .0l'5 fD. "5 ') .1 ,{.;;l.,l. 3 .0 0.-5 'f It. 3 ('(uJ' AJ o"' ..... 
• 17( q O'IS D. ~1J D . OC; 110·1." (p .-5 ':t 01.'1 .,'5 .3 ~,o o .<:; '3 Il . c,. -- If ' .... 'I 

I7Z7... o .I{" J. 0"- 0 . 0") IO .'!.~ (, SS'" bl. 'i .01 3l (,0 0.')0 {,. . «( ,- I', .. " " 

WEll CAPACITY (Gallons Per FOOl)· 0 75" ~ 0 02· 1" .. 0 04' 1 25" '" 0 OS· 2" 0 1S' 3" '" 0.37; 4" - 0.65; 5" - 1.02; 6" '" 1.47; 12" 5.88 
TUBI NG INSIDE DIA. CAPACITY-{G~l.lFl)~ 118;'" '0 .0006; . 3116" .. 0.0014;· '1/4" - 0.0026'; 5/16" - 0.004' 3/8" '" 0.006' 112" '" 0.010· 5/S" - 0.016 

PURGING EQUIPMENT CODES: B 12 Bailer, S? = Bladder Pump; ESP = Electric Submersible Pump; p p .. Peristaltic Pump; o '" Other (Specify) 

SAMPLING DATA 
SAMPLED BY (PRINT) I AfF.I/~TlON: SAMPLaNATURE(S): SAMPLING I~ <- ' I SAMPliNG 6 o..yUetS W}(s 2>,\ C 0..(0{ A b A • INITIATED AT, -. r- I "NDEDAT: 1l5~ 
PUMP OR TUBING 

, 
It TUBIN~~ It I FIELD-FILTERED: Y ® FILTER SIZE: _ _ I'ffi 

DEPTH IN WELL (feet): MATER DE: Filtration EQuipment Type: 

FIELD DECONTAM INATION: pur..lp y ® TUBING Y ~! e iacell:t> DUPLICATE: . Y @ 
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAI-.-tPLING SAMPLE PUMP 

SAMPLE # MATERIAL PRESERVATNE TOTAL VOL FINAL 
ANAL YSI$ AND/OR EQUIPMENT flOW RATE 

IDCOOE CONTAINERS COOE 
VOLU ME 

USED . ADDED IN FIELDlmL) pH METHOD CODE (mL per minute) 

fn:€-71z. .3 C& «OML He, +'I<e.. - - IVOUI~r.o t fJ",,1 1~Hf ,>0 

1rC3£-J( I 1"E J'lOML :[CL - - "p.s , UP z.oo 

REt-MRKS: 

I'j V<?e.ll u ol .... ""' e. ':>" l.( (r~\ . 
MATERIAL CODES: AO - Amber Glass; CO '" Clear Glass; PE - Polyethylene; ?P - Polypropyfene; S - SirlCOlle; T = Tenon; 0" Other (Specify) 

SAMPLING EQ UIPMENT CODES: APP ,. After Perisl a)\lc Pump; B = Baller, BP '" Bladder Pump; ESP = Electric Submersible Pump; 
RFPP = Reverse Flow Peristaltic Pump; S", = Straw Method (Tubing Gravity Drain); o '" Other (Specify) 

NOTES, 1. The above do not constitute all of the Information required by Chapter 62·160, F.A.C. 
2. STABILlZAn ON CRITERIA FOR RANG E OF VARIATION OF LAST TH REE CONSECUTIVE READINGS (S EE FS 22 12 SECTION 3) 

pH: .:t 0.2 units Temperature: ± 0.2 °C Specific Conductance: ± 5% Dissolved Oxygen: aU readings 5. 20% saturatlon (see Table FS 2200·2); 
optionally, ± O.? mgfL or ! 10% (whichever is greater) Turbidity: all readings 5. 20 NTU; optionally ± 5 NTU or :t 10% (whichever is greater) 

Revision Date: February 12. 2009 



Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

SITE A I 'J ' A j SITE W I ,.,-, I 
NAME: I\Jo(~Wo.J. ,,(J.N<\OpMeA~ re.", LOCATION: t,>-r r"- M. 

WELL NO: 'f &£"-"1$ J SAMPLE 10: -r-r,E-1' I DATE 5';) </,/£/ 
PURGING DATA 

WELL I I TUBING V'Z I WELL SCREEN INTERVAL STATIC DEPTH 5 I PURGE PUMP TYPE ff DIAMETER (inches): DIAMETER (inches): DEPTH: 1«.$(,,"o.l4.3 ("I TO WATER (feel): I 0 # ( OR BAILER: 

WELL VOLUME PURGE: 1 WElL VOLUME c (fOTAL WEll DEPTH, STATIC DEPTH TO WATER) X WELL CAPAC ITY 
(only fin OUI if applicable) 

" ( feet- feel) X gallons/foot " gallons 

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. '" PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 
(only flU out if applicable) 

0./10 "0 .OIlQ~ g"~ns + CO .00010 3S' (",)+ 0-(3 gallons =0. I G, gallons gallonslfoot X 

INITIAL PUMP OR lUB1NG .23·3 FINAL PUMP OR TUBING:15 3 I PURGING II ") PURGING I 3> I TOTAL VOLUME 1.2 DePTH IN WELL (feet): DEPTH IN WEll (feet): • INITIATED AT: 0 ENDED AT: {{ PURGED (g,'lons): 

CUMUl. DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO 
pH 

TEMP. (clrcle units) OXYGEN TURBIDITY COLOR ODOR TIME PURGED PURGED RATE WATER 
(standard c"C) I*'I~H~"BAt 

(ci«:le units) 
(NTUs) (describe) . (describe) 

(gallons) (gallons) (,pm) (feel) 
units) or (iiS/cm) , £2~A 

(107 0.:'0 0.'>0 0.1 C; (O.(1 &.lP'f ;15. 7~ '17') ·0 0·'/1 0 _17 C'~o-r ,00 I\~ 

~\o 0-'1") o -7C;- 0_1") 10.17 1{ •. (P3 :!'S'.i''i ~17.0 D·Lf :;; 3.4) (Ie"" ..v 01\ <:.-
il13 O. Lf"> 1 . .;10 O. \'" 10.17 Ct ,c,"J ~ '5 . '6:2. .-'i~D_o o --'f ( {. '-/ I 

WELL CAPACITY (Gallons Per FOOl): 0.75" - 0,02; 1" - 0,04; 1.25" - 0.06; 2" - 0.16; 3" - 0.37; 4" 0.65; 5" 1.02; 6" - 1.47; 12" '" 5.88 
TUB1HG INS IDE OIA. CAPACITY-(Gal.lFl)~ liS" - 0 ,0008; 3/16" :::: 0,0014; 1{4" = 0.0026; 5/16" - 0.004; 31S" - 0.006' 1/2" '" 0.010' 5/8" CI 0.016 

PURGING EQUIPMENT CODES: B '" Bailer; BP "" Bladder Pump; / . ESP" Electric Submersible Pump; PP '" Peristaltic Pump; o = Other (Specify) 

SAMPLING DATA 
S5"'~LED BY (PRINT) I AFFIL~rON: 

"'oM.t-~W~ 1.,<> I\. WJ."-O 
SAt~PLE~NATURE~S): SM1PLlNG 

INITt.A.TED AT: 1/(3 I. SAMPLING 
ENDED AT: 1(00 

PW.',fl OR TUBING J3·:' TUBIN~/~ tt I FIELD -FILTEREO: Y (ED FILTER SIZE: --"'" DEPTH IN WELL (feet): MATER L E: Filtration EQuipment Type: 

FIELD DECONTAMINATION: PurAP y ® TUBING Y J::t:ne tacclfh DUPLICATE: . Y ® 
SAIAPLE CONTAINER SPECIFICATION SAMPLE PRESERVATI ON INTENDED SAMPLING SAMPLE PUMP 

SAl.'ptE • MATERw.. PRESERVATNE TOTAL VOL FI~L 
ANALYSIS AND/OR EQUIPtliENT FLOW RATE 

IDCODE CONTAINERS CODE VOLUME 
USED. ADDEO IN FIELD lm~) METHOD CODE (mL per minute) 

"f~t'-f' 3 CG- LjOM L H(t H,<:.- - - ioc. '1~c.o r JJ",,~ 'P.~n )0 

·p~e-i 1 f'E c2S'oML ::LC'" 
' . - --r P.5 , 

Uf 5'00 -

REMARKS: 

A-oI- 11(0 k, .. d,~ '.\or Jf,(,<-etl ...>:f\-- ,.,. .. or 1(Ar fl~""', l(\o~-I-l"'J:"- ........ ~er: 
MATERIAL CODE!>: AG '" Amber Glass; CG '" Clear Glass; PE - Polyelhylene; pp - Potypropyfene; S - Silicone; T - Teflon; o = Other (Specify) 

SAMPLltm EQUIPMENT CODES: APP '" After Perista ltic Pump; B ~ Bailer; BP " Bladder Pump; ESP'" Electric Submersible Pump; 
RFPP = Reverse Flow Peristaltic Pump; SM '" Straw Method (Tubing Gravity Drain); o = Other (Specify) 

NOTES. 1. The above do not constitute all oftha mfonnatlon required by Chaptor 62-160, F.A.C. 
2. STABILIZATION CRITERIA FOR RAI~GE OF VARIATIOfl OF LAST THREE CONSECUTNE READINGS (SEE FS 221 2 SECTION 3) 

pH:.± 0.2 units Temperature:.::!:. 0.2 °c Specifi c Conductance: .::!:. 5% Dissolved Oxygen : all readings ~ 20% satur~tion (see Table FS 2200-2); 
optionally. ± D.? mgll or ± 10% (whichever is greater) Turbidity: all readings ~ 20 NTU; optionally ± 5 NTU or ± 10% (whichever is greater) 

Revision Date: February 12. 2009 



Form FD 9000-24 

GROUNDWATER SAMPLING LOG 

WEll NO: 'T IS' -(0 ' I SAMPLE 10: '1tf -10 I DATE S -Z. '5 -f i 
PURGING DATA 

WELL 
I I TUBING V~ I WEll SCREEN INTERVAL STATIC DEPTH I PURGE PUMP TYPE ff DlAMETER (inches): DIAMETER ClOches): DEPTH 7.~ f,elto 17. q f" f TO WATER (f"I): I 0 - \ l OR BAILER: 

WELL VOLUME PURGE: 1 WELL VOLUME '" (TOTAL W2r DEPTH - STATIC DEPTH TO WATER) X WEll CAPACITY 
(oo~",ou"appIJcabl.) D ;;;L \7. . '-{ 

• '" ( • feet- (0, ( l feet) X 0 . 0 qallonstroot . O .3,;L qallons 
eQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. a PUMP VOLUME + (TUBING CAPACIlY X TUBING LENGTH) + FLOW CELL VOLUME 
(only fin out if applicable) 

= gallons + ( gallonslfoot X feel) + gallons '" gallons 

INITIAL PUMP OR TUBING I \ FINAL PUt-,/,P OR TUBING II I PURGING I '-6 PURGING I Lf Y ~ I TOTAL VOLUME /-eo DEPTH IN WELL (feet): DEPTH IN WEll (feel): INITIATED AT: ~ I ENDED AT: I PURGED (gallons): 

CUMUl. DEPTH CONDo DISSOLVED 

VOLUME VOLUME PURGE TO 
pH 

TEt.~P. (clrcle units) OXYGEN 
TURBIDITY COLOR ODOR 

TIME PURGED PURGED RATE WATER 
(standard 

("C) ~1:I""'eA~ 
(circle units) 

(NTUs) (describe) . (describe) 
(gallons) (gallons) (,pm) (feet) 

units) 
2C /pSlcmy ~ ~, 6BI~fillieFl 

I~ 1. 1..- O·l.{O o _<.{ 0 0·10 10_1(" (,A$ J.l,J6~ 1j<,~.O O-~J. O{fS~(.k~ ~~·:;,qaP,t ,~ , ;JOI\'-
1'iL7 () . 'SO o ·'to 0 . \0 10 -I II \u.'b\ 2,(, .% 1453.0 o . ~1. I {, '1.,_0 " 

II ,,- /t 
9~ L't3o o.~o \.'to ~ . 10 10-\lI ( • . 1 'b :Av.(;'I:> l{'i.lo oA'5 10 J..q C'~~k " (, 

J. ~3 5 0_0' I_t q Q_O':; 10.1'1 10·'60 17_ Sis> I;"I.c> 1-0\ 'f:2-& -, I, .- 't 
V .L'f ~ (p 0 .0 1-3 '6 0·03 10·('-\ (P.ll :),1.'7'5' '1,)'l_o o· ~ .1~ . (, (\e...r " If 

Jl\) .L'f.3t) 0-0' I.~h 0- 0 3 IO _Il{ C,-7G ;),7 _7(" '11i'(_ 0 D- Ip 1ft> .'f " f ., Ie 

1.'\ In c_o \. 51. 0 · .:>3 10.1'\ (, :'J ~ ').l.-g-o 1;,,>,(.0 D- '3 ~33 -' II -, e( 

l'i 4'\ o · ()~ ( . [, .J. 0. 0 3 \ 0.\ '1 iJ>_'6o ;ni'5' 'I">'l -0 o. ~J. (., _, ;;t " it ., Ie 

WELL CAPACITY (Gallons Per Foot): 0.75" - 0.02; 1" 0.04; 1.25~ 0.06; 2" 0.16; 3" '" 0.37; 4" - 0.65; '" 1.02; 6" '" 1.47; 12" z: 5.88 
TUBING INSIDE OIA. CAPACITy~(Gal.lFl)~ 1/S" '" 0.0006; 3116" = 0.0014· 1/4" '" 0.0026; 5116" = 0.004· 3/S" '" 0.006· 1/2" '" 0.010· 5/8" ::: 0.016 

PURGING EQUIPMENT CODES: B = Bailer; 8P = Bladder Pump; ESP'" Electric Submersible Pump; PP = Peristaltic Pump; o '" Other (Specify) 

$'AMPLING DATA 
i ~APlED BY (PRINT) I AFFilIATION: 

o..M.e!,~.h~o,\ 0J.A.<> 
SAMPlE~IGNAruRE(S): 

/J . 
SAMPLING I ~ Lj l{ I SAMPLING 
INfTlATED AT: ENDED AT: I tf '5' S-

PUMP DR TUBING 

\\ TUBIN:~ It I FIELD-Fil TERED: Y ® FilTER SIZE: - -"'" DEPTH IN YVEl l (feel): t-.N\TER ODE: Filtration EqUipment Type: 

FIELD DECONTAMINATION: PUMP Y (ff:> TUBING Y t:tlfe laceClh DUPLICATE: . Y ® 
SN.1Pl E CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP 

SAMPlE • t.'ATERIAl PRESERVATIVE TOTAL VOL FINAL ANALYSIS AND/OR EQUIPMENT FLOW RATE 

IDCOD£ CONTAINERS CODE VOLUME 
USED. ADDED IN FIELD (mL) pH METHOD CODE (ml per m inute) 

~-IO .3 CG- "/0,,, L H( I +!.<e.- - - Ivo(. 'I ~IDO t-~""~ 1~Hf 50 
~(-Io I f"C' J50.,L :Lc~ - - 'IDS 

, 
A ff If-) 

REM.ARKS: 

S w til u .,j ... ",,<., ~ i.~ "''''\ 
MATERIAL CODES: AG '" Amb"tr Glass; CG '" Clear Glass; PE '" Polyethylene; PP = Polypropyfene; S = SirlCOOe; T = Tenon; 9:: Other (Specify) 

SAMPLING EQUIPMENT CODES: APP '" Mer Perisla!l.ic Pump; B ",Bailer; B P '" Bladder Pump; ESP = Electric Submersible Pump; 
RFPP '" Reverse Flow Peristaltic Pump: SM '" Straw Method (Tubing Gravity Drain); o '" Other (Specify) 

NOTES. 1. The abovo do not constitute all oftha information required by Chapter 62-160, F.A.C. 
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST niREE CONsEclJrrVE REAOINGS (SEE FS 2212 SECTION 3) 

pH: ± 0.2 units Temperature:.:!: 0.2 DC Specific Conductance: .:!: 5% Dissolved Oxygen: all readings ~ 20% satur~tion (see Table FS 2200-2); 
optionally.::!: o.? mgll or.:!: 10% (whichever is greater) Turbidity: all readings ~ 20 NTU; optionally.:!: 5 NTU or.:!: 10% (whichever is greater) 

Revision Dale: February 12. 2009 



Page_of _ _ 
DEP-SOP-001/01 : Form FD 9000-8 (June 20, 2001 ) 

Field Instrument Calibration Records 
INSTRUMENT (MAKE/MODEL#) YS:r. 5"SCo NIt'S INSTRUMENT# o'i L :2.Q(03A A 
PARAMETER: [check only one] 

o TEMPERATURE ~ONDUCTIVITY ~ o ORP 

o TURBIDITY o RESIDUAL CL 

o .,9ALlNITY 

~DO o OTHER _____ _ 

STANDARDS: [Specify Ille Iype(s) of slandards used for cafibration, /I)e origin of Ille slandards, Ihe slandard 
vafues, and Ihe dale Ihe slandards were prepared or purcllased] 

Standard A -7-J),-,o~%,-"O'----;-:::--:-:::---::AA:3T---r:p;fi~;rn. 
Standard B Co"A ""L -\-o.,v... I 000. 0 ,{!\ % "'- (:~~ II 1'/ ~ "ii'- 0 -? .g 

"L1 /..o-t: COl.~'. ~l'" 1""1 L.ot. 0.5 .~,o~ '/ ,r 0 LM-' c." '" 
Standard C.D.-" I {ul ol5/f~ /pn I £, ... ", 0"6 1'1 I pH f'><fl ,o/,.j 

DATE TIME STD STD INSTRUMENT CALIBRATED TYPE 
(yy/mmldd) (hr:min) (A. B. C) VALUE RESPONSE % OEV (yES, NO) (IN IT, CONT) 

P (ODD (000 jJo u,tJj 

A (00 .<:> ( 01.15 

\00. 0 100.::) 

looo 

L\ .o ,{, \4, 

c.. 7_° 7.0'5' 
c. 10 .0 

A 100· 0 

(00 . ( 

10<;>0 /00" 

7 .0 

10 .0 

SAMPLER 
INITIALS 



Page_of __ 
DEP-SOP-001/01: Form FD 9000-8 (June 20,2001) 

Field Instrument Calibration Records 
INSTRUMENT (MAKE/MODEL#) L fA. ;V{@ ++~ INSTRUMENT # 5"3 <?~ - '1DrJ'Y 
PAR,AMETER: [check only one1 

o CONDUCTIVITY o pH DORP o TEMPERATURE 

. ~URBIDITY o RESIDUAL CL 

o SALINITY 

000 o OTHER ______ _ 

STANDARDS: (Specify Ihe Iype(s) of slandards used forcalilJralion, Ihe origin oflhe slandards, Ihe slandard 
values, and Ihe dale Ihe slandards were prepared or purchased] "", (, lA'u 7 . I L tl.t.lI ... oIk. A 1'1 C'" L.,.t-I L :> -. I 

Standard A .01\+ IA~, €1\. I(oMMM,,\ I! ~ .;L ,'> 
I- tvVto .f\1l. A "" C 0 /..to: G 3 '" ~ I 

Standard B 10.0 (11-111- lA.~. €1\J\rOJ1~1 .. M,,-\ 10",(,1 (Pi' "'f 
Standard C 

DATE TIME sm STD INSTRUMENT CALIBRATED TYPE SAMPLER 
(yylmmldd) (hr:min) (A, B, C) VALUE RESPONSE %DEV (YES, NO) (INIT,CONn INITIALS 

I <lIb ~/2. <f OqDO A- 1·0 6·00 tJo wIST :Sffv0 
g (0.0 10 . '5"'6 ,,00 CoN"\" <;~ 

('if O~/l.-; 0-6<;( It- (.6 oA ~ ;Vo c...:, MI 'SkkI 
I 

17 -+iD. ~ 7 

1) 10.0 '1.~7 ;00 t-orJ'\" (J "" '-'-
1/</ /oSb& olJoo A 

I ."'> 

0'13 tJo {otJT --S~ 
I 

:G IO.t' /0. 1'1 No ~,J,\ 3.t-W 



DEP-SOP-001/01 
FT 1000 General Field Testing and Measurement 

Form FD 9000-8: FIELD INSTRUMENT CALIBRATION RECORDS 
INSTRUMENT (MAKE/MODEL#) M) ~ (... ....... ') DOC INSTRUMENT # ") q ~ ... 0 0 D d..-.J.3 

PARAMETER: [check only one] 

o TEMPERATURE o CONDUCTIVITY 

o TURBIDITY o RESIDUAL CI 

o SALINITY 

ODO 

O pH OORP 

Il?l..9THER 0 J P< 

STANDARDS: (Specify the type(s) of standards used for calibration, the origin of/he standards, the standard 
values, and the date tfle standards were prepared or purchased] 

Standard A A "",b,' !N~ A; r 
Standard B ':1."0 I.,~.j-r / (fie... /00 t'('''' ., L f&-J~3 - RIZ-CM 
StandardC 

DATE TIME STD STD INSTRUMENT CALIBRATED 
(yy/mmldd) (hr:min) (A, S, C) VALUE RESPONSE %DEV (YES, NO) 

11103/J.~ 1130 A b. O 0.0 No 
\ D /00 . 0 /01,1 jJo 

1~3o A- 0 . 0 0.0 No 
1), 100.0 Q1·' ;\10 

TYPE SAMPLER 
(lNIT, COND INITIALS 

u,,u-r- .5,ttW 
(.oN' jA-.....0 

Cof·J''\ St'f'0 
CDN<\ S,q"J 

Revision Dale: February 1, 2004 
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Terry Griffin 
Cardno TBE, Inc. 
380 Park Place Blvd, Suite 300 
Cleal\'1aler, FL 33759 

SunLabs Project Number: 
Client Project Description: 

Dear Mr. Griffin, 

4032618 

Northwood Anchor Site 

Endosed is the report of laboratory analysis for the following samples: 

Sample Numbe r Sample Description Date Collected 

4032618·01 TBE-3W 03124114 

4032618·02 TBE-4W 03125114 

4032618·03 TBE-5W 03124/14 

403261S·04 TBE-6DW 03/25/14 

403261S-05 TBE-7R 03125/14 

4032618-06 TBE-S 03124114 

403261S·07 TBE-l0 03125 /14 

4032618·08 MW-B3 03124114 

403261S-09 MWB4 03125114 

403261S-10 EO-' 03125/14 

4032618-11 Trip Blank 03/24/14 

4032618-12 DUP-1 03125/14 

Narrative 

Unless othel\''';se noted below or in the report and where applicable: 
Samples were received at the proper temperature and analyzed as received. 
Sample condition upon receipt is reported on the chain-at-custody attached to this report. 
Results for all solid matrices are reported on a dry weight basis. 
Appropriate calibration and QC criteria were satisfactorily met. 
All applicable holding limes for analytes have been mel. 
Copies of the chains-of-custody, it received, are attached to this report. 

SunLabs, Inc Laborafory /D Number e84809 

5460 Beaumont Center Blvd., Suije 520 
Tampa, FL 33634 Page 1 of 40 

10:11 

10:53 

13:02 

10:09 

17:22 

11 :13 

14:44 

10:40 

16:44 

17:40 

00:00 

00:00 

Apri l 02, 2014 

Date Received 

03126114 12:40 

03126114 12:40 

03126/14 12:40 

03126114 12:40 

03/26/14 12:40 

03126114 12:40 

03126114 12:40 

03126 /14 12:40 

03126 /14 12:40 

03126 /14 12:40 

03126114 12:40 

03126/14 12:40 

Phone: (813) 881·9401 
Email: Info@Sunlabslnc.com 

Website: ........ • ..... Sunlabslnc.com 



~I~ 
~~ 

Sunlabs 

If you have any questions or comments concerning this report, please do nol hesitate to contact us. 

Michael W. Palmer 
Vice President, Laboratory Operations 

Unkn Ot~miw Not~d and Whu~ Applicable: 
The l~ruJt hudn r ~lJte on!)' \<) &he items tffied or III the s.unpleJ U 1((<;\'1:;:1 by the 1.00.3.10)1)'. nu s l ep.}n sb~ 1 no! b.e rcproo<Kcd (";('11' in full, \\;!hollllhe \\l;l1m 

1pp101·aJ ofSa\l...lbs. All s..m'Ijrks will 1>0: di~p.Hed orwithin 60 dlyJ of the d.Jle of .c.:eipl of the s.unplu . All usul15 mal the I f<iu;ral\(nls of the l\'ELAC sUnd.n1k 

Un«ruinl), \,.uIl«:lIe 1\'~lable upon T ~....rt 

SunLabs, Inc 
5460 Beaumont Center Blvd., Suite 520 
Tampa, Fl33634 

Laborafory /D number E64609 

Page 2 of 40 

Phone: (813) 881·9401 
Emall: Info@Sunlabs lnc.com 

Website: \Wt,Y.Sunlabslnc.com 



~~ 
~I~ 

Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Parameters 

T05 by SM1540 C 

Total DiS5Olv«l Solids 

403261B-Ol 
TBE-3W 

Method 

Volatile Organic Compounds by EPA 8260 

Surrogille: 4-&omorJuorobenlene (82-118) 

Surrogate: D:bromotll.lOromethane (8S-120) 

Surrogate: ToIueoe-d8 (83-11S) 

1, I, I-Trichloroethane 

1,1,2,2-Tetrachlotoethane 
1,1,2-Trichloroethaoe 

l,l-Didlbroethane 

1,1-[),.c:hIor~ 

1,2-DiChbrobenZene 

1,2-Dichloloethane 

1,2-D:.chJoropl'opat\e 

1.2.4-Tri~ylbenlene 

I ,],S-Trimethylbenzene 

J ,3-D'£h1orobenzene 

l,H>ichloropropene (T olat) 

1,4..£>:ch1orobenrene 

2-EManone CI·IEK) 

2-He:G3none 

+I-'.ethyi-2-pentanooe (HIBK) 

""~ 
""'-
6tOll'lOdior0meth3ne 

Bromod<hlolomethane 

,,-~ 

" """"""'" G"Ifbon disulfide 

Carbon tetrachloride 

ChlofOtlelllene 

"""Chloroform 

Chloromethane 

ds-! ,2..Q!ch1oroethene 

O:bromoch\ofomethane 

Dl.Jrornomet/lane 

DichIorodilluorOl'J'\tUlane 

"""""""" isopiopylbenlene 

/.'.ethyk-oe Chloride 

f.'ethyt tert-But)1 Ether (1.fffiE) 

t~3phtha~ 

"""" Tetracnbroettlene 

T~~ 

Xy'oe1"oes (Total) 

trans-I,2-D:chloroethene 

Trich\ofoetheoe 

T rkhIorotluorometh3rw! 

SunLahs, Ille 
5460 Beaumont Center Blvd., Suite 520 
Tampa, Fl33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 

Units 

SUlllalJS 
Project Number 

4032618 

Halrix: 
Date Collected: 
Date Received: 

Results 

110 

ID] 

98.7 

101 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

0.40 U 

0.24 U 

0.28 U 

0.37 U 

0.24 U 

0.34 U 

0.11 U 

0.21 U 

2.1 U 

1.S U 

1.3U 

6.9 U 

0.23 U 

0.18 U 

0.19 U 

0.35 U 

0.43 U 
0.35 U 

0.18 U 

0.19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.31 U 

0.25 U 

0.42 U 

0.20 U 

0.41 

0.65 U 

0.28 U 

0.23 U 

0.23 U 

0.36 U 

0.20 U 

0.22 U 

0.22 U 

0.48 U 

0.51 U 

D' 
rKtor 

Laboralory 10 /lumber ES4$09 

Page 3 of 40 

I 

MDL 

Cardno TOE, Inc. 

Project Descriptlon 

Northwood Anchor Site 

Groundwater 
03/24/14 10:11 

03/26/14 12:40 

PQL Dale/Time 
Number Analyzed 

April 02, 201'1 

Date/Time 
Prep 

t~thod Qualifier: 

0.\9 

0.19 

0.91 

", .,. 
.. '" .,. 
0.28 

.3> .2. .,. 
0.11 

• 21 

'.1 
U 

U , .. 
on 
0.18 

0.\'1 

0.35 

0:43 

." 
0.18 

0.1'1 

• .36 

0.1'1 

D.n 

." 
o.n 

'2' 
0.11 

'2' 
'2' .. , .2. 
." 
", 

• .36 

.20 

." 
'2' .... 
." 

•. n •. " ,., 
0.'11 

U 

I.' 
0.'11 

1.1 .. , 
O.'J~ 

I.' 
'$0 

"' . ... 
'" 
" 
" 0.'12 

0.72 

0.76 

, .• .., 
... 
•. n 

.. " 
I.' 
0.7~ 

13 

'M 
13 .. 
,., 
"'. .. 
" 1.1 .. " 
0.'11 ... .... .... .... 
U 

'" 

'" oma/14 17:07 

i6()..("I(}-4 01{11/14 12:5. 

IRU ·S3· ] 03[21/14 12;5-4 

2011·16-S 03(21/14 12;54 

7t-55~ 03(21/14 12:5-4 

n·li·S 0l{21/ l4 H:5-4 

n.(l()-S Oln1/ l 4 12:5-4 

]S-)i-) Oln1/11 12:54 

]s-lS..04 01n7/11 12:54 

'15-50-1 0l{27/11 12:54 

IOH)6'l 01{27/14 IB4 

78-81·5 0l{21/11 12:54 

SHiH 01{27/H IB4 

10HiJ-8 Olnl/14 1l:51 

5-41-73-1 Olnl/14 1l:5-4 

S41·]S~ 01n7/11 11;54 

106-46-7 Ol{27/11 12:54 

7a-91·) Ol{21/14 12:54 

5'J1 -7a~ 03{21/14 12:51 

IOS'I001 Ol{21/H 12:54 

67--6-4-1 0l{11/11 12:54 

7Hl·l 0l{17/11 12:54 

14-97-5 03f11/11 11 :5-4 

7S-n-4 01{27/14 11;54 

7:5-25-2 03{21/H lZ:5-4 

71-Sl-9 0)(21/14 12:54 

7S-IH) 01nl/14 12;54 

S6-2)'S 03n1/14 12;54 

IOS-9G-7 01/21/11 12:5-4 

]S-OO-3 01n7/11 12:s-I 

61-{.6-1 0l{21/11 12:54 

7H!1·) 01!21/11 12:54 

IS6-Sg-2 0l{21/14 11:5-4 

12+-4/1-1 01n1/H 11:S4 

74-95-3 01{1.7114 11:54 

]s-7J-8 01{1.7114 11;54 

100-41-4 01{211H 1l:S4 

~{lHI 0l{21{14 11:5-4 

]S.m·l O){27/14 11:5-4 

16JH14-4 Ol{21/l1 12:5-4 

91-10.3 0l{1.7/11 12:54 

1()()-41·5 01{1.7/11 12;51 

111-18-4 0l{17/11 11:5-4 

100-68·) 01{11/ 11 12:5-4 

BlO-x..1 Ol{27/11 Il;5-4 

156--60-5 Ol{27fl4 Jl:S4 

7'.).(11.0 01{21/14 12:S1 

7'S-fi'J..04 01(21/14 12:51 

oman .. 10:)1 

Om7/140UID 

01l21/l1 0$:00 

01/27/14 03:00 

0)/21/1 4 ($:00 

0l/27/11 os:oo 

0)f1.7/H (;$:00 

Ol/17/H OS;OO 

01{1.7/14 05:00 

Ol{1.7/H OS :OO 

0){1.7/14 M:oo 

OlI21/H 00:00 

Oln7{l4 08:00 

0l/27/H (;$:00 

0)f1.1{11 OS:Dol 

0l/l7{14 O.l:OO 

0)/27/14 M:oo 

Ol/H114 03:00 

01/27114 08:00 

01/21/14 OS:OO 

Ol/27/11 08:00 

01/21/11 011:00 

0)/27/14 011:00 

0l/27!l4 01:00 

0)/27114 0$:00 

0){27/!4 00:00 

01/27/14 08:00 

Om7/14 OS:OO 

Om7/11 011:00 

01/27/14 ca:oo 

01/21/14 08:00 

0l/27/l4 01:00 

01/27/14 05:00 

0)f1.7/14 CI3 :00 

0){27/14 08:00 

0){27/11 08:00 

0)117/11 08:00 

01/27/14 OS:oo 

0)/27/11 ($:00 

0)127/11 08:00 

0)f1.7/ 14 CI3:OQ 

0)f1.7/14 CI3:OO 

01/27/11 M :oo 

01/27/14 OS:OO 

Ol/H/11 00:00 

01/27/11 [$:00 

01117/14 [8:00 

01/27/H 08:00 

Phone: (813)881-9401 
Email: Info@SunLabslnc.com 

Website: v ..... w.SunLabsloc.com 
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Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Pa!1lmel.ers 

4032618-01 
TBE-3W 

Method 

Volat ile Organic Compounds by EPA 8260 

SunLabs, lrIC 
5460 Beaumoot Center Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

Report of Laboratory Analysis 
SunLabs 

Pro'ect Number 

4032618 

t·\atrix: 
Date Collected: 

Date Received: 

Units Results " FiOdo, 

0.25 U 

Laboratory /0 Number EU609 

Page 4 of 40 

I 

HOL 

cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/24/14 10:11 

03/26/14 12:40 

PQL CAS 

Number 
Date/TIme 
Analyzed 

April 02, 2014 

Dille/Time 
Prep 

t·1ethod Qualiflef: 

'" 75-(IH 03121/14 I2:Si 0 )/27/14 05;00 

Phooe: (813) 881·9401 
Email: Info@SunLabslnc.com 

Websi1e: w ..... y.SunLabslnc.com 



~~ 
Sunlabs 

Sunlabs Sample Number: 

Sample Designation: 

Patollr'lle.ters 

TDS by SM2540 C 

Total Dissol'.'t'd SOlids 

4032618-02 
TBE-4W 

Met hod 

51-1254(1 C 

Volatile Organic Compounds bV EPA 8260 

SunOQate: +&OfJ)O()uo(OOenleoe (82- 118) 

Sur/agate: 4-Ikomofioofobelllene (82-1 18) 

SurrOQale: DibromollUO(ometNlle (85-120) 

Surrogate: Dibromof\uOromethane. (85-120) 

SulTog.lte: ToIueoe<l8 (83-1 IS) 

Surrogate: ToII.It'fle"d8 (83-115) 

1, 1 ,I-Trichloroethane. 

1,1,2,2-TeI:r.KhIofoeth3oe 

1,1,2·TrichioroetNroe 

I,H);chloroethane 

1, !·DlchIoI'oethene 

1,2-Dich101'oberuene 

1,2-DichIocoethane 

1,2-Dichlofopropane 

1,2,+Trimetl1\1benz_ 

1,3.50 TrirnethyR>enzeoe 

1,)·Didlloroben:l_ 

1,3-0:<Noropropene (Total) 

1,<4·Dichloroberuene 

2·8utanooe (~\€K) 

2-_ 
+Methyl-2-pent;mone (NIBK) 

"""'" 
""'~ 
Bromothlofometha.ne 

&omodichlofO!'llelh3ne 

Bromoform 

,,-~ 

(alboo disulfide 

G1rbon tetrachloride 

O1lofoberueoe 

"""''''''''~ 
OIlorotorm 

"""'-ds·I ,2·O'.dIIoroelhene 

O:bromochloromethane 

O:bromomethane 

DichIoroo·fluorometharoe 

'""""""" Isoptopylbenl erle 

Methylene 0110ride 

~~ t.ett.1My1 Et:hef" (1.fTBE) 

tlaphthalene 

SIyo~ 

Tetrachlor~ 

T"""'" 
X)~(TotaI) 

Sunlabs, Inc 
5460 Beaumoot Center Blvd., Suite 520 
Tampa, Fl33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EP"826O 

EP" 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EP" 8260 

EPA 8260 

EP" 8260 

EP" 8260 

EPA 8260 

EP"826O 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EP" 8260 

EP" 8260 

Report of Laboratory Analysis 
Sunlabs 

Project Number 

4032618 

'·Iatrix: 
Date Collected: 

Date Received: 

Units Results D~ MOL 

- 200 

89.4 

'" 95.9 

93.3 

104 

98.5 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.3~ U 

MOU 
O.N U 

0.28 U 

730 

" 0.34 U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3U .. 
0.23 U 

0.18 U 

0.19 U 

0.35 U 

0.~3 U 

0.35 U 

0.18 U 

0.19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 u 
0.~2 U 

1000 

74 

0.65 U 

0.28 U 

'60 
0.23 U 

0.36 U 

8.' 
800 

Laboratory ID Number EB4B09 

Page 5 of 40 

Fktor 

" 

" 

" 

" 

D.l'} 

D.I'} 

D.~2 

D.n 

'J< 
,-~ 

D.H 

o.n 
n 
,>. 
'3' 
D.ll 

,>0 

'" .. , 
u 
,-, 
,n 
D.II 

D.I'} 

D.1S 

O.H 

03' 
o.!! 

O.!'} 

,-" 
D. I'} 

'3> 
,» 
'3' 
,-" 
D.~l 

>. 
,>, 
0.65 

0.28 

U 

W 

'3' 
,>0 
D 

[ 
cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

April 02, 2014 

Groundwater 
03/25/14 10:53 

03/26/14 12:40 

PQL 

'.n 
,." 
n 
D.9! 

u ,. 
0.91 

... 
" 
0.9~ ,_. 
,-'" 

". ... 
" 5> ,. 
O.')! 

o.n 
,-" ,_. 
.. , 
... 
'.n 
0.76 

, .• 
0.74 

U 

'M 
U ,. 
.., .. ,. 
>., ... ,. 
0.91 ... 
'-', .. 

CAS Date/TIme 
Number Analyzed 

'" Dl/2"(~ 17:(.09 

46Q.OO-I OJ/28/1 4 IS:4.5 

~ 0l/21/1~ !l:U 

\!(.\·51·7 OJ/27/14 !l:ll 

15M·53·7 0l/28/H 15:"'3 

2017·26-5 01/27/14 !l:U 

2011'}6-5 OJ/18/H IS:",' 

OJ/27/H 11:1} 

OJ/27/H U:ll 

01/27/14 n:ll 

1'B4·3 03/27/14 13:0 

JS.-1S.... Dl/27/H U:ll 

9S-~ 1 01121/14 1l:11 

107-06-1 0]/11/14 U :U 

1H I1·"i 01!27/H U :U 

9S-6Hi 0l/28/U 15:"'3 

IOS.fi7-3 0]/27/14 1l:11 

S41·n-l OJ!2l/li 11:11 

5U·75-6 03/27/1'4 l]:l] 

11l6-46-7 01{27/H 1l:ll 

111-93-3 Ol{27/14 1l:ll 

591·78-6 01{27/14 1l:1l 

IGNo-I OJ/11/14 1l:1l 

61.fiH OJ{21/14 U:1l 

1\-43-2 OJ{27/14 1]:11 

74-97·5 OJ{21/14 11:11 

75·21.... DJ{21/14 0 :13 

75·25·2 Dl{27/14 11:11 

7"-81-9 03{27/H n :ll 

75· IHl ro/27/14 1l:1l 

56-21·"i 03{27/14 !l:1l 

J()$' '}O-7 OJ{27/14 13:11 

75-ro-l 0]/27/14 13:11 

67.(6·) 0l{21/14 Il:!l 

74-87·) 0l{21/H l):ll 

156-S9-1 D]/21/14 11:1l 

12+-tS·1 0]/27/14 1l;1l 

14-95,] 01/11/14 1l:11 

75·7H 0]/27/14 Il:U 

JOO-4l-4 01{28/1~ 15:4a 

5H12~ 01/21/1~ Il:l) 

75.(8·2 03{27/1i 1l;13 

163H)'H 03/27/14 ll;ll 

,}1·lO-] 0]/18/14 IS :~ 

100- 12'5 03/21/14 I):\) 

UJ.1S.... 0]/21/14 n :u 
105-611·3 0]/21/14 11:11 

1110-20-7 03PS/1i 15;"'3 

Date/TIme 
Prep 

O)fl,/!4 10:31 

01{28/14 09;00 

0l/11IH aim 
03/11/14 OUlO 

0)/11/ 14 0') :00 

03/21/ 14 08:00 

0)l1f/14 00:00 

01/11/14 (15:00 

03/11/li OS;OO 

01{27/14 os:oo 
03/11/!i 00:00 

Dl/27/H OS:OO 

01/H/14 (8 :CO 

0)/17/14 aI :OO 

03/11/14 08:00 

03/11/ 14 00:00 

01{21/li 08 :00 

03/11/14 08:00 

Dl{21/14 os:oo 
03/17/14 OS;OO 

0)/21/ 1~ (6:00 

0)/27/14 00:00 

03/11/14 M:OO 

03/11/14 (8:00 

03/11/14 r.! :OO 

01{21/ 14 08:00 

01{21/ 14 08:00 

01/17/ 14 08:00 

03/17/14 OS:OO 

01l27/14 aI:OO 

0){21/l4 aI:OO 

03/17/14 08:00 

03/11/14 (13;00 

01/27/14 08:00 

0l{21/ 1 ~ 05:00 

OJ/H / 14 015 :00 

01{21/11 08:00 

0l/21/14 08:00 

0)/21/14 08:00 

0)/28/14 00;00 

OJ/27/14 08:00 

03/17/14 00:00 

01{27/14 05:00 

omall4 09:00 

0)/11/14 05:00 

0l/11/ 14 os:oo 
01{21/14 015:00 

OJ/28/ 1 ~ 09:00 

Phone: (813) 881-9401 
Email: Info@Sunlabs lnc.com 

Website: wMY.Sunlabslnc.com 



SunLabs Sample Number: 

Sample Designation: 

Parameters 

4032618-02 
TBE-4W 

Method 

Volatile Organic Compounds bV EPA 8260 

IT<lns- l ,2·I).chbfoethene 

Tridlbfoetheoe 

T richbfofkJolomethaile 

Vonyl chloride 

Sunlabs, Inc 

5460 Beaumont Center Blvd. , Suite 520 
Tampa, FL 33634 

EP" 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 
Sunlabs 

Project Number 

4032618 

'·latrix: 
Date Collected: 

Date Received: 

Units Results 0' 
fad .. , 

",A 0.22 U 

",A 0.4B U 

",A 0.51 U 

",A 0.25 U 

Laboratory ID number E84809 

Page 6 of 40 

I 
cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

April 02, 20 14 

Groundwater 
03/25/14 10:53 

03/26/14 12:40 

HOL PQL CAS Date fTime DatefTime 

' l umber Analyzed Prep 

/·lethOO QualifK'f: 

D.n , .. 
,.~ .. , 
O.S! '" ,>, .. , 

,,...,, 
n.{)HS 

~ ... ~ 
7S.{)I-l 

Ol/21{H 13:13 OJ[1.1{H 03:00 

OJ/27{H 1]:13 OJ{}.7{H (6:00 

OJ/27{H 13:13 OJ[1.7/1 ~ CI'!:oo 

Ol/21/H D:D OJ{l7/H (><1,00 

Phone: (8 131 881-9401 
Email: Info@SunLabsloc.com 

Website: ~w,w.Sunlahs lnc.com 



SunLabs Sample Number: 
Sample Designation: 

Parameters 

lOS by SM2540 C 

Tool O:SSo/\,oj Sohds 

4032618-03 
TBE-SW 

Method 

5,'.\2540 C 

Volati le Organic Compounds by EPA 8260 

Surrogate: 4-Blomof\voIobenzene (82-1 18) 

Surrogate: 4-BromoIluoroberueoe (82-1 18) 

Surrogate: CNbrOfl'lOfloorometh3ne (85-120) 

Surrogate: Dibromofloorornetharle (85-120) 

Surrogate: ToIuetle-18 (83-115) 

Surrogate: ToIoene-d8 (83·115) 

1,1, 1· T richloroeth3ne 

1,1,2,2-Tetradllo(()ethane 

I, I ,2-T ridlbroethal'le 

I , I-Dd'lloroeihar.e 

1,1-()';chlofOetneoe 

1,2-0idl1or00e0ze.'le 

1,2-0id1Ioroethi\ne 

1,2-D:dlloropropane 

1,2,4-TrlmethyJberuene 

1,3,5-Trimeth',1benzer.e 

1,],5-T rimethyllle111ene 

1,3-o:dJloroberue.'le 

1,3-{»:hloropfOpe.oe (Total) 

1,4-D:.chbroberuene 

2-BWnoroe (t·lac) 

H{exanone 

4-I--'.ethyl-2-pentonone (1-\l6K) 

-~ 
""""'" Bromoct.loromethilrJe 

Bromodichloromethane 

Bromoform 

~-~ 
carbon disulfide 

carbon tE:tr<ld11oric1e 

Olloroberue.'le 

Olloroethane 

O\Joroform 

Q;Jo",,..tI,,~ 

ds-I,2-D:dllofoethene 

D:bromochlorOf"l"lethane 

D:bromomet.hane 

DiChIofOO!fltlOfomethane 

Eth;iberuene 

Isopropyiberuene 

~~thyIeoe Olloride. 

t·~yt tert·~ Ether (t·rmE) 

Naphth31ene 

"'""'" T etradlbroethene 
T~_ 

SunLabs, Inc 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Uni ts 

-
." 
0/. 

Report of Laboratory Analysis 

I 
Sunlabs 

Proj& t Number 

Cardn o TBE, Inc. 

4032618 Pro}ect Description 

Northwood Anchor Site 

Hatrix: 
Date Collected: 

Date Received: 

Groundwater 
03 / 24/14 13:02 

03 / 26/14 12:40 

Results D~ MOL PQl CAS Date/Time 

34{) 

95.2 

lOS 

92.8 

91.8 

104 

98.9 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.3>\ U 

0.'10 U 

0.2'1 U 

0.28 U 

0.]7 U 

0.2'1 U 

0.2-1 U 

0.3'1 U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3 U 

20 

0.23 U 

0.18 U 

0. 19 U 

0.35 U 

0.,0 U 

0.35 U 

0. 18 U 

0.19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 U 

0.42 U 

0.20 U 

0.47 

0.65 U 

0.28 U 

0.23 U 

0.23 U 

0.36 U 

0.20 U 

FKtor 

'·\ethad Qualifier: 

r·\ethod Qualifier: 

0.19 

0.19 

0.92 

'J> 
'J< 
'.<0 
'". 
'". 
o.n 

'". 
'". 
'3' 
0.11 

'J> 

'" 
>S 

U .. , 
'"' O.IS 

0.19 

0.35 

0.'13 

'3' 
O, I ! 

0.19 

'''' 
0.19 

0.31 

'" 0.31 

'"' 
0.42 

'''' 
0.26 

0.65 

O.l! 

o.n 

'"' 
'''' 
'''' 

o.n 
0.76 

'" 0.92 

U .. 
M7 

... 

.. S 

0.9'1 

,." , .. 
,.W 

, .. ... 
" u ,. 
0.92 

0.72 

0.76 

I.' .. , ... 
0.72 

' .M ... 
O.H 

U 

' M 
U 

'" .., 
'M 

'" 
'" ... 
"" C.93 ... 
' M 

Number Anatyred 

'" 03/2&/14 17:11 

~6O-OO-l 03{.1S/H H:ll 

46().{)(H 03{.17/14 13:11 

1!6!·5]-] OJ/H/H ll:ll 

186.5·5)·7 0)nS/l4 14:11 

2017·26-5 Ol/n/Ii ll:]) 

20)7·16-5 03nS/14 14:11 

71-5Hi 03{.17/14 ll:]) 

79-34-5 OJ{.17/l4 13:]3 

79-O>S 03n7lH 13:33 

75-34-3 03{J.7/14 13:]3 

-r.i·)5-1 0){J.7/14 ll;)) 

9S·~1 03{J.7/14 11:)1 

107-06-2 03{J.7/14 Il:ll 

Ja-!7·5 03{J.7/14 Il:n 

9S-6Hi 01/2!/14 14:11 

IO!-6]-! 01m/14 lUI 

1 ~-67-! 01/17/14 11:]) 

541-]3-1 Om]/!4 13:]] 

541--r.i-6 03{2]/14 1l:33 

1(")f,.46-7 01{27/14 13;3J 

78-9)-) 03{J.7/14 IJ;ll 

591-7&-6 0]/27/14 ll:]] 

IO.HIH 03/27/14 lJ:] ] 

67-6-1-1 0]/27/14 ll:n 

7l-43-2 OJ/27/H 11:31 

74-97-5 OJ{.17/H 1l:11 

7S-n.... 03{.17114 13:B 

-r.i-] S-2 Om]/L4 13:33 

74-!1-9 om7/14 13:13 

75-15-0 0]n7/14 13:3) 

56-21·5 OJ/27/14 ll :B 

I M-90--7 OJ{.17/14 11:31 

-r.i-O>3 03{.17/H 11:33 

67-66-1 01{.17/H 11:13 

74-!7-) 03117/'" !J:33 

15&-59·1 01n711 ~ 13:)) 

12-HS·I 0]/27/14 1l:33 

74-9S-3 OJ/27/14 1l:33 

-r.i-71-! OJ{.17/14 1l:31 

I()()-.lH 01{.181H H:11 

9!-!H 03117/'" 1l:3J 

75-{fN 03117/14 13:33 

1634-04-4 01/27/H 1]:33 

91 ·20-3 0]/28114 1 ~: 11 

lOO .... 'I2·S 0]/27/1~ 1l:31 

127-18-4 OJ{.17/H 1l:33 

loo ..u-3 03117/14 11:33 

Apri l 02, 2014 

Date /Time 
Prep 

OJ/2S/14 10:31 

C1{.18/'" 09:00 

0]/27/14 (6:00 

OJ/27/H 00:00 

OJ/28/1~ 09:00 

Cl/27/L4 00:00 

OJ/28/H 09:00 

01/27/14 (&5:00 

03/27/14 00:00 

01{.17/H 00:00 

03/27/14 00:00 

Cl/27/H 00 :00 

0l/27/14 M:OO 

0]/27/14 (6:00 

03/27/14 (&5:00 

Cl/2S/14 09:00 

OlflS/H 1:8:00 

0l/27/H 00:{(1 

OJ{27f14 (&5:00 

Olfl7/H ~:OO 

01{J.7/H M:oo 

03{J.7/14 00:00 

CJjJ.7/H (13:00 

CJjJ.7/14 (&5:00 

CJjJ.7/H M :{(I 

OJ/27/H 00:00 

0l{.1711~ (.15:00 

Ol{n/11 00:00 

OJ{l1/H (6:00 

C3/27/14 03:00 

OJjJ.7/14 OH(I 

0JjJ.7/H 00:00 

Cl{.17/11 00:00 

01/27/14 06:00 

0l{.11/H ~:OO 

01n1/14 M:OO 

0){l7/14 (6:00 

C]/27/1~ 00:00 

03/27/14 M :{(I 

01/27/14 (&5:00 

0l{.1811~ 1:8:{(1 

Q3{21/14 (6:00 

OJ{l1/11 (6:00 

Cl{J.7/14 O!:OO 

03/28/11 09 :00 

CJjJ.7/14 ~:oo 

01/27/14 03:00 

Ol/21/H 00:00 

Laboratory ID Number E8of809 Phone: (813) 881-9401 
Email: Info@SunLabslnc.com 

Website: wJlN.Sunlabslnc.com Page 701 40 
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Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Parameters 

4032618-03 
TBE-SW 

Method 

Volatile Organic Compounds bV EPA 8260 

X\1enes (TotoI) 

trans-I,2-Oichloroethene 

T riChlofoethene 

T richloforloorometh3rle 

Vlflyl chloride 

SunLabs, Inc 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 
Sunlabs 

Project Number 

4032618 

r·latrix: 
Date Collected: 

Date Received: 

Units Results •• 
Factor 

",IL 0.22 U 

",IL 0.22 u 
",IL 0.43 U 

"'IL 0.51 U 

",IL 0.25 U 

Laboratory /D Numb!!f E84809 

Page 8 of 40 

I 
cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

APfil 02, 2014 

Groundwater 
03/14/14 13:02 

03/26/14 12:40 

MOL PQL CAS Date/Time Oate/fime 
Number Anatyz.ed Prep 

r·lethod Qualifier: 

,» , ... 
'J' , .. 
,." .. , 
'5' ,. 
,» on 

13»2{l-7 ,,.,.., 
79<11-6 

".. .. 
75-<11-4 

03{2SIH H :l1 omSl14 (i);tX) 

03{271 1 ~ !l:33 DJ{l7/14 M:o') 

03{17/1~ !l:33 OJ{17/14 M:o) 

Ol{17/14 !l:33 Ol{l7/H ~:OO 

03{27/14 !l:ll Ol{27/14 03:00 

Phone: (8131881-9401 
Email: Info@SunLabslnc.com 

Website: vnm.SunLabslnc.com 



~~ 
~~ 

Sunlabs 

SunLabs Sample Number: 

Sample Designation: 

Pal"ll meters 

TDS by SM2540 C 

4032618-04 

T8E-6DW 

Method 

SI·ll54Q C 

Volatile Organic Conlpounds by EPA 8260 

Surrogate: 4-Br()lTl(}l1o..oo(obenZene (82-118) 

Surrogate: DibwmoOuofOmelhane (85·120) 

Surrogate: ToIuene-oS (SJ-l15) 

1,1,1-Tridllor0eth3ne 

1,1,2,2-TetrKhbf0eth3ne 

1,1,2-Trichlor0eth3r.e 

1,I-Dmloroethane 

1,1-DtlOOroethffie 

1,2-DdlIoIoberuene 

1,2-DichJomethane 

1,2-DD'ilompropane 

1,2,4-TrimeUl}1benl~ 

1,3, S-Trimethyfbeoleoe 

1,3-D'dllofobenleoe 

1,3-D'd1loroPfOPEl"oe (Total) 

1,4-Dlcf1loroberueoe 

2·Butanone (I.\EK) 

Hiexanone 

+Io'.ethyl·2·pentar.one (I·UBK) 

"""'" 
"""~ 
Stomochlolomethalle 

Btomodichlofometn3ne 

Bromoform 

""""""""~ 
cart.Jon disulfide 

Gm>on tetrachloride 
O1loroberueoe 

""""',''''~ 
OUoroform 

"',"'-
ds·I,2-[);chloroethene 

Dbromochloromethio'le 

D:brornomethar.e 

D'.chlorod:1luorometh3r.e 

"""",""'" 
isoprop'(lbenzeoe 

t·1et.hyleoe Chloride 

~!ethyl tefl-Butyl Ethel (MTBE) 

Naphthalene 

SI)'~ 

Tetrac.l\bfoethene 

T~_ 

X~(TolaI} 

trCIns-l,2 -D:d1broethene 

Trichloroethene 

TridlloronuorOl1"lett"oane 

Sunlabs, Inc 
5460 Beaumont Cenler Blvd., Suite 520 
Tampa, Fl3363-1 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 

Units 

Sun Labs 

Project Number 

4032618 

'·latrix: 
Da te Collected: 
Date Received: 

Results 

230 

98.8 

101 

98.6 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.3~ U 

0.40 U 

0.24 U 

0.28 U 

0.37 U 

0.2'1 U 

0.34 U 

0.11 U 

0.21 U 

2. 1 U 

1.5 U 

l.3U 

8.7 I 

0.23 U 

0.18 U 

0.19 U 

0.35 U 

0.43 U 

0.35 U 

0.18 U 

0.19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 U 

0.'12 U 
0.20 U 

0.26 U 

0.65 U 

0.28 U 

6.1 

0.23 U 

0.36 U 

0.20 U 

0.22 U 

0.22 U 

0.48 U 

O.5l U 

0' 
fKtor 

Laboratory /0 Number EB.fB09 

Page 9 of 40 

I 

MOL 

Ca rdno TB E, Inc. 

Project DescripOOil 

Northwood Anchor Site 

Groundwater 
03 / 25/14 10:09 

0 3/26/14 12:40 

PQL CAS DatefTime 
Number Analyzed 

April 02, 2014 

Date / Time 

Prep 

r'\ethOO Qualifier: 

'" 
"\elhOO Qualifier: 

0.19 

0.19 

0.92 

,» 
D.H 

0.<0 

O.H 

'"' ,J' 
'". ,J. 
0.11 

'"' ,., 
L' 
U ... 
'"' 0 .18 

0.19 

,J, 
OA3 

0.35 

0.18 

0.19 

'30 
0.19 

'J' 
'"' 'J' 
'" OAl 

'"' '". ,." 
'". 
'"' 
'"' ,." 
,.>0 

'"' 
'"' ,." 
'" 

,." 
0.76 

D 

0.92 

U ... 
0.97 

U 

' S 

0.9l 

L. 
'50 , .. ... 
" ,., 
" 0.92 

0.72 

0.76 

L. 
L> 

L. 
'.n 
0.76 

L' 

O.N 

U , ... 
U 

L' 
L' 
"'" 
'" , .. 
u 

,." 
0.93 

L ' 

'M 

'" , ... 
L' ,., 

'" Olf28/1~ 17:1l 

46O-{(H Oln7f! ~ 1];51 

I ~U-S3·7 03/17/14 11:52 

2037·26-5 OJ/27/1~ 11:52 

71-55-6 03{1.7/1~ D :52 

7'9-H-5 01{l.7/1~ 11:51 

79-{1o)-5 01{l.7/H !l:51 

15-34-1 OJ{l.7/11 1]:52 

15·)H Oln7/1~ 1l:52 

95·50-1 OJ/27/1~ 13:52 

10J.{)6·1 Oln7/H !l:52 

7S-II1·S OJ/27/11 !l:52 

95-63-6 03/11/H D:52 

10!-67-11 OJ{l.7/H D:52 

SH-73-1 03{1.7/H 11:52 

5H-75-6 01{l.7/1~ 11:52 

1Q&-l.6-7 01{l.7/1~ 11:52 

78-9l-J OJ{l.7/1~ 1l:52 

591·78-6 OJ{l.7/1~ 1l:52 

1(15,10-1 OJ/17/H 1):52 

67-6H 0){l.7/H \J:Sl 

71-13-2 0]/11/14 1l:52 

74-91-5 03/11/14 !l:52 

75-27'" 01{l.7/H !l:S1 

75-25-2 03{1.1/14 11:52 

74-111-9 01{l.7/1~ 11:52 

75·15--() 0]/17/14 1l:52 

56-21-5 03{1.7/11 13:52 

103·90-7 0]/17/H 1):52 

15.0:>-1 OJfl7/H !l:52 

61-66-) 03{1.1/H !l:52 

74-111-3 03{1.1/H 1l:52 

15-&59-2 01{l.7/14 1l:52 

1201-.3 ' 1 0){l.1/11 1l:52 

74-95·J 0]{27/11 13:52 

75-71-3 0]/27/14 11:52 

1IXHH 03/17/H 13:52 

9!-32-3 OJ{l.l/H !l:S2 

75-00·2 03{1.7/14 1l:52 

161+<H-l 0){l.7/H 11:52 

91-20-3 OJ/2711 ~ 1):52 

100"12-5 01{27/!1 11:52 

127·lB-4 OJfl7/H 11:52 

lOO-U·3 03fl7f!~ 1l:52 

IllO-2Q..7 03/11/1~ 11:52 

lS6-f.O.5 03{1.1/H !l:51 

79-O!-6 01{l.7/11 11:52 

75-69-l OJ{l.7/!1 13:52 

01P5/14 10:31 

0)/17/14 [6:00 

03/n/H 00:00 

OJ/n/H M:oo 

03{1.7/H 00:00 

01{l.7/14 03:00 

Ol{l.7/14 03:00 

0]/27/H (15:00 

0)/27/14 03:00 

03/17/14 03:00 

03/17/H 03:00 

03/27/14 00:00 

03{1.7/14 00:00 

03127114 00:00 

03/27/14 00:00 

01117/14 00:00 

0]{l.7I11 (6:00 

0]/27/14 00:00 

03/17/H M:Ool 

OJ/17/H 03:00 

01/27/14 M:oo 

03/17/14 00:00 

Olf17/11 03:00 

Ol/l7!H (15:00 

Ol/n/H (6:00 

0][27IH [('1:00 

0]/27/14 03:00 

01/27/14 03:00 

01/17/14 (13:00 

01/21/14 N:OO 

03/17/1'1 [('1:00 

01{l.7/14 00:00 

0){l.7/H (15:00 

OJ{l.7/14 (15:00 

03/27/14 00:00 

03{1.7/H 03:00 

03/17/14 00:00 

03/21/H N:OO 

OJ/llIH (15:00 

01{l.7/1'I M:OO 

0)/1.7/14 (6:00 

01/27/14 03:00 

OJ/11/H 00:00 

01{l.7/H O!I:OO 

01/17/14 (15 :00 

01/27/H (15 :00 

OJ/lJ/14 00:00 

01/27/14 (15:00 

Phone: (813) 881-9401 
Email: Info@Sunlabslnc.com 

Website: wU.Y.Sunlabsloc.com 



~ 
Sunlabs 

Sun Labs Sample Number: 
Sample Designation: 

Pal<lmeters 

4032618-04 
TBE-60W 

Method 

Volatile Organic Compounds by EPA 8260 

Vinyt rnloOOe 

Sunl abs, IIlC 
5460 Beaumont Center Blvd. , Suite 520 
Tampa, FL 33634 

EPA 8260 

Report of Laboratory Analysis 

Units 

Sun Labs 
Project Number 

4032618 

Results 

t·\atrix: 
Date Collected: 
Date Received: 

D' 
Facto, 

0.25 U 

Laboratory ID number EU809 

Page 100f4 0 

I 

"Ol 

Cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/25/14 10:09 

03/26/14 12:40 

PQL CAS Date/Time 
Number Analyzed 

April 02, 2014 

Date/Time 
Prep 

Hethod Qualifier: 

'" OJ(27/14 13:52 0l{27/H (I!;OO 

Phone: (813) 881 ·9401 
Email: InftX@Sunlabslnc.com 

Website: wl.w.Sunlabsloc.com 



SunLabs Sample Number: 

Sample Designation: 

TOS by SM2540 C 

Totol [);ssol .... «1 Sofds 

4032618-05 
TBE-7R 

Method 

51-115-40 C 

Volatile Organic Compounds by EPA 8260 

Sl.Jrrogale: 4-6fomotluofobemene (82-118) 

Surrogate: 4-BI'omoIluotoberu:ene (8HI8) 

Surrogate: Dibfomotlu0r0meth3ne (85-120) 

SurrOl)3te: DibtO/l'lOO\JO(omethane (85-120) 

SurrO!)ate: ToIoeoe-08 (SH IS) 

SuI/agate: ToIueoe-<I8 (83-1 IS} 

1,1, loT ridlloroethanl!! 

1,1;1,2-T etTad'lloioetMne 

1,l,2-Tridllo(()ethane 

l,i-D:chloroet/wle 

1,i-D:chboethene 

l ,2-t>ichlofobenlene 

l,l-Dichloroethane 

1,2-DichloroprGpane 

1,2,4-T ri meth',1bero:ene. 

1,3,5-TrimelhylOOuene. 

l,3-D:chIorobenleM 

1,3-DidlIorGpf()penj!: (Total) 

1,+Oichlorobel'\lel'le 

2-~("1a() 

,."""""", 

4-Hethyl-2-~1'IOI'Ie: ("UBK) 

""""" 
""""" """,,,,,,",,,,,,,,,,,,,,, 
Bfomoddtlofomethane 

",,'."'~ 
""mo,"""'", 
Carbon disul1\de 

Carbon tetJ irllloflde 

Chlorobefllene 

"""""""" 
""""'~ 
Chlo<"""""", 

c:is-l,2-D'.d'I\ofoethene 

O:bromochlotOl'l"ol!tt'lan 

O:bfomometharoe 

Dd\lofod:ouo..ometI'\a.ne 

E""",,"~ 

"""''''-"~Ollorid.! 
"lethyI tert-&Jt"I1 Ether (MlBE) 

Il~lhaleoe 

""~ 
TetTachlofoet.heoe 

Tot""" 
X-,ienes (Total) 

SunLahs, Inc 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA. 8260 

EPA 8260 

EPA 8260 

EP" 8260 

EP" 8260 
EPA 8260 

EP" 8260 

EPA 8260 

EPA 8260 

EP" 8260 

EP" 8260 

EPA 8260 

EPA 8260 

EP" 8260 
EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA. 8260 

EP" 8260 
EPA 8260 

EP" 8260 

EP" 8260 

EP" 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 
EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 
EPA 8260 
EPA 8260 

EPA. 8260 

Units 

-
." 

Report of Laboratory Analysis 
SUI1Labs 

proi~t Number 

4032618 

~1atrix: 

Date Collected: 
Date Received: 

[ 
cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/25/14 17:22 

03/26/14 12:40 

April 02, 2014 

Results O~ M OL PQl CAS O;Jte/Time D/lte/Tin1e 

Prep 

'" 
95_3 

107 

91.5 

95.6 

101 

10' 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.3'1 U 

0.40 U 

0.2'1 U 

0.28 U 

1200 

J80 

0.3'1 U 

0.11 U 

0.21 U 

2. 1 U 

1.5 U 

1.3 U 

" 0.23 U 

0.18 U 

0.19 U 

0.35 U 

0.13 U 

0.35 U 

0.18 U 

0.19 U 

0.36 U 

0. 19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 U 

0.'12 U 

300 ... 
0.65 U 

0.28 U 

500 

0.23 U 

0.36 U 

" 
2100 

F~or 

" 
" 

" 

" 

" 

t4elhod Qualifier: 

t·1ethod Qualifter: 

o.J9 

o.J9 

0.92 

0» 
O.~ 

0.<0 

02< 

0" ,., 
,.. 
03. 

0.11 

OJ> 

U ., 
'3 •.. 
o.n 
0.1' 

0.19 

03' 

O.~l 

03' 

0.11 

0.19 

036 

D.l9 

0.32 

0» 
O.ll 

0"' 
0.42 ,. 
02. 

0.65 

02. ,., 
o.n 
0.36 

020 

>2 

0." 

0." 
7.> 

0.92 

U 

1. 
0.97 

... 
" •.. 
l' 

0'" 
0 .. ... 
" u 

" 0.92 

o.n 
0.76 

l' .., 
, .. 
0.72 

0." 

L' 

0.74 

U 

0" 
U 

LO .., .. .. ,. 
... 
•• 
0.91 

L. 

'" .. 

"umber Analyzed 

Ol/1a/ l ~ 17:1S 01/2./11 10:]1 

-46G-OO-4 oma/H 16:07 Oll2"l1 00:00 

-460-(1(}"'1 GJ{27{11 14:\1 OJ{27/1~ 1»:00 

18U-53-7 fJ){27/H 14:11 fJ)/n/l~ 05:00 

I5U·53·7 fJ)/28/14 16:fJ7 O)f18/1~ 09:00 

2(l17-26-~ 0){27/ H I~:II 0)fl1/l~ 05:00 

;>O}7-l6-5 0l1l8{11 16:01 oma/It 09:00 

01{27/11 11:11 

7'9-H-5 01{27114 11:11 

7Hl0-5 03{27/14 14:11 

75-31-3 0]{21/14 11:11 

'15,35"", 01{21/11 14:11 

95·50-1 Ql{21/14 11:11 

107-06-2 Ol{21/14 11:11 

711-111-5 OJ/11/14 11:11 

95~Hi 01{28/!4 16:07 

1M~H 03/18/14 16:01 

s·u -n -1 03{27/14 14:11 

SU-7'5~ 01{27/14 14:11 

1Q6..-4(;·1 03/11/11 14: 11 

n-9J.) 01{21/11 14:11 

S9 1 -7S~ 0l{21/11 11 :11 

10lI-1 0.1 OJn]/ 14 14:11 

H-61-1 Ol/H/14 lUI 

7H3-2 03{27/14 11:11 

74-91-5 OJn?/ 14 14:11 

75-21-4 Ol{21/ 14 14:11 

75-25-2 01{27/14 )4:11 

74-11)-9 03{27/H )4:11 

'15-15-() GJ{27/H 14:11 

56-11-5 0]{27/14 14:11 

Oln7/l1 1»:00 

0)117/11 05:00 

0)(17/14 OUlO 

03/17/14 03;00 

01{27{14 05:00 

Dl{21111 te :oo 

01{27/14 05:00 

03{27114 05:00 

oma/! .. 00 :00 

Oln8/14 09:00 

01117/14 0:\:00 

01127/14 05:00 

01/17{14 05:00 

0l{27/14 05:00 

03{27/14 1:41 :00 

01{21/14 05:00 

03/21/14 OS:oCl 

0l!27/1 4 00:00 

0)/11/14 1:41:00 

0l{27/14 1:41:00 

03{2I/ 1~ 1»:00 

01{21/ 1~ 1»:00 

GJ{27114 1:41 :00 

Dl{2]/14 05:00 

105·90-1 0l{21/14 H:H D3{21/!4 05:00 

7S-«J-] Ol{27/lot 14:H Ol{21/14 05:00 

61oU-] 0l{27/11 14:11 OmI/ 14 1:41:00 

14 -117-] 01{21/11 14:11 01{21/14 1»:00 

15-6-59-1 GJ{27/11 H:U OJ{21/ 1~ 1»:00 

!2-H8'1 GJ{27fl4 14:11 0]{27/1~ os:oo 

74-9S-J Ol{27/14 14:11 Om7/1" 06:00 

'15-7H1 0l{27/14 14:11 0l{27/14 (4:00 

l00-4H 0)f28/!4 16:61 Oml/)4 09:00 

9.!-82-11 01{27/14 11:11 0){27/11 05:00 

7S.f/'l-J 01{27/14 14:11 0)n,7/14 0:\:00 

161+-04-4 01{27{1 4 14:11 rnn7/l~ 05:00 

91-10.3 03{2S/14 16:07 oln,a/l4 09;00 

100-4205 Ol{21/14 14:11 Ol{27/14 05:00 

121-18-4 0lf27/14 14:11 03/27/14 (:6:00 

1().)-6S -3 03/21/14 14:11 01{27/11 05:00 

Il JO..1O-7 01{2a/14 16:01 0)128/11 09:00 

Laboriltory ID Number E84809 Phone: (6131661-9401 
Email: InfG@SunLabslflC.com 

Website: w/,w.SunLabslnc.com Page 11 of 40 



SunLabs Sample Number: 
Sample Designation: 

PilfiJmeters 

4032618-05 
TBE-7R 

Method 

Volatile Organic Compounds by EPA 8260 

uans-l,2-Oichbroetnene 
Trichloroethene 

Tridllofolluororrd.haoe 

Vinyl chlonde 

SunLabs, Inc 
5460 Beaumoo\ Center Blvd ., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 
SunLabs 

Proiect Number 

4032618 

Hatrix: 
Date Collected: 

Date ReceiYed: 

Units Results DO 

fKtor 

"'" 0.22 U 

"'" 0.48 U 

"'" 0.51 U 

"'" 0.25 U 

Lsboralol)' ID Humber E84809 

Page 120140 

I 
Cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

April 02, 2014 

Groundwater 
03/25/14 17:22 

03/26/14 12:40 

MOL PQL CAS Date/Time Date/Time 
Number Analyzed Prep 

'·Iethod Qualifier: 

,,, , ... 
,." ... 
G.SI ,. 
.. " .. , 

."""' 
79"()Hi 

1S.fi9~ 

1S"()I~ 

OJn1{14 14:11 G)I21/1 4 00:00 

Ol{21/14 14:11 G)I21/1 4 011 :00 

01{21/14 14:11 Glf21/ 14 (16 :00 

01{21/1 4 14:11 0)12711 4 [6:00 

Phone: (813) 881-9401 
Email: Info@SunLabsloc.com 

Website; WM'I.SunLabslnc.rom 



~~ 
Sunlabs 

SunLabs Sample Number: 

Sample Designation: 

Parameters 

TDS by SM2540 C 

4032618-06 
TBE-8 

Method 

51-12540 C 

Volatile Organic Compounds by EPA 8260 

Surrog<lte: 4-Btomof}uorobeol~ (82-11 8) 

SurrQ9ate: 4-BrOl1'Ofluorobemet'oe (82-118) 

Surrogate: D:bfomoOuoromet:hane (85-120) 

Surrogate: Dibmmorluoromet:haoe (85-120) 

SurrQ9<1te: ToIl.IeOe-d8 (83-1 1S) 

Surrogate: ToIuer.e-dS (83-115) 

1,1,I-Tridllor~ne 

1,I,2,Z-TetTiKhlotoeth3ne 

1,1,2-TrJ.::hkj(oeth<Ine 

1,1-DdlIoroeth3r.e 

1,1-D'.chIo!-oethene 

l,2-0mloroberu:ene 

1,2-Dkt1loroethane 

1,2-0:ct1loropropaoe 

1,2,+ Trlmet.h)1belllene 

1,3,S-Trirnet.h')1beozefle 

1,3-Did"oIofoberuene 

1,3-D'.chloropropene (Tool) 

1,4--D'.cttlofoberueoe 

2·Butaoooe (I-IEX) 

2·~1lOOe 

4-Hethyl·2·pentanooe (I-UBK) 

""""" 
""'~ 
Bromo:xhlo.'ornethar.e 

Bromodd1IorOl'T'leth3ne 

Bromoform 

'''''''00<'''''''' 
Qlrton disulfide 

Carton tetrachloride 

D1lofoberueoe 

""""""'~ 
O>Io<oI~ 

OlIOfOmethane 

0s·1 ,2·D:chIoroethene 

D:bromochlofometharle 

D:bt'omometh3ne 

Dichlo(ooifluor~ne 

Eth)<-~ 

lsopropylDenlene 

I-:ethyJene 0l1oOcle 

I-lethyl test·ButyI E~ (I·fTBE) 

flaphthalene 

""~ 
Tetrachbroetheoe 

To,""" 

Xy'~es (Totol) 

SunLabs, If)(; 
5460 BeaurrKlnt Center BIvrl., Suije 520 
Tampa, FL 33034 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 

Units 

-
"" 

SunLabs 

Project Number 

4032618 

1·latrix: 
Date Collected: 
Date Received: 

Results 

220 

95.7 

100 

95.2 

99.6 

101 

94.4 

0. 19 U 

0. 19 U 

0.92 U 

0.23 U 

0.3'1 U 

0.40 U 

0.24 U 

0.28 U 

0.54 

1.2 

0.34 U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3U 

6.9 U 

0.23 U 

0.18 U 

0.19 U 

0.35 U 

0,43 U 

0.35 U 

0. 18 U 

0.19 U 

0.36 U 
0.19 U 

0.32 U 
0.22 U 

0.3) U 

0.25 U 

0.42 U 

1.< 

0.37 

0.&5 U 

0.28 U 

0.23 U 

0.23 U 

0.36 U 

0.20 U 

0.22 U 

" Facto. 

Laboratory ID number E84809 

Page 13 of 40 

I 

MOL 

Cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/24/14 11:13 

03/26/14 12:40 

PQl CAS Date/Time 
Number Analyzed 

April 02, 2014 

Date/Time 
Prep 

t·\cthod Qualifier: 

t·lethod Qualirter: 

0.19 

0.19 

0.92 

0.13 

O.H .... 
." 
0.2! 

'J' 
0.24 

0.34 

0.11 

."' 
U 

<5 

>J ,., 
.JJ 

0.18 

0.19 

'J' 
0.~ 1 

'J' 
0.18 

0.19 

.. " 
0.19 

0.31 

W 

0.33 

0.25 

OA2 

'.>0 

'J' .. , .J. 
o.n 
0.21 

.. " 
'.>0 

0.22 

0.13 

0.76 

J .' 

0.91 

>J 

U 

0.97 

... 
<5 

O.'H ... 
.50 ... ... 
" ,., 
" 
o.n 

0.72 

0.76 ... .., 
... 
0.72 

0.76 ... 
0.74 

>J 

..... 
Ll ,. .. , .. , ,. 
'" ,., 
.. " 
0.9] ... 
'M 

."" 

'" 03na/14 17:17 

46O-«H 03/25/14 14:l!I 

4W--OO-'I 01fn/14 H :l1 

1S€8·51·] 03/27/H 14:11 

Im·53·] 03{.18/14 H :30 

2'017·16-5 01{.17/14 14:11 

2'037-26-5 OJn!/H 14:30 

Ol[.!a/14 10;) 1 

O){.1a/H 00 :00 

OJln/14 05:00 

OJIH/H m:oo 
OJ{.18/11 (1):00 

OJ/27/14 05:00 

01{.1S/14 (11;00 

7\·55-6 0)/27/14 14;11 01/27/ H 03:00 

~·14 ·S 0)/27/1 4 14:31 OJ/27/14 03:00 

79-00-5 01{.17/14 14:11 01/27/14 ~:oo 

15·34·] 01127/14 li :ll 01/27/11 OS:OO 

15-35--4 01{.17/14 14 :11 01{.17/H ~:oo 

95--50-1 03{.17/ 14 14:11 0l{.17/11 03:00 

107-06·2 01{.17/14 14:11 01{.17/14 05:00 

78-87·5 OJ/27/H 11;31 01/27/11 m:oo 
9S-6Hi Ol{.1S/H 14;3-0 Ol/2S/H 18:00 

100-67-8 OJ/28/14 14:10 01/25/14 00:00 

541·]3·1 01/27/14 14:31 ()1/21/14 03:00 

542·15-6 03/27/14 14:31 OJ/27/14 03:00 

106--1-6·7 OJ/21/14 14:JI ()1/27/14 OS:OO 

78-9)·3 OJn1/14 1i:)1 0l{.17/14 03:00 

S91·78-6 0l{.17/H 1 ~:3 1 01117/11 03:«1 

103·10-1 O)r17/H 14:)\ 0){27/14 03:00 

67~'1 03{l7/11 1 ~:3 1 03/27/H 0:1 :00 

71 -1),1 03{l7/14 14:31 01{.11/14 03 :00 

74-97·5 03/27/14 14:31 01/27/14 03:00 

15·27-1 03{17/14 14:31 03/27/14 (13:00 

75·25 ·2 03{.17/14 14:31 03/27/14 OS:OO 

7~-83-9 03/27/14 14:31 0)/21/14 03:00 

75· 15-{) 03(J.7/14 11:11 0)127/'" 0:1:00 

%-13-5 0]{.17/14 \-4:31 DJ{21/'" ce:oo 
100-90-7 03/27/H 14:31 01{l7/14 03:00 

75-{1O-3 OJ/27/ H 14:1I 01{27/14 03:00 

61-66·] 03/21/14 14:1I 01,27/14 03:00 

74-81·3 03{27/14 14:1I 0)/21114 03:00 

ISO-59·1 03{27/14 14:1I OJI17/14 os:oo 
12~'1 03/27/14 14:11 03{27/H 03:00 

74-95,] 0]{17/14 14:31 01/27/H 05:00 

75·71-8 01{.17/H 14:1I 03{l11H 03:00 

l OO-H-4 OJ/2! /14 14:30 0]/15/14 09:00 

93-82-8 03/27/14 14:11 0]/27/14 M:oo 

15-09·2 0){17/14 14:11 01117/14 OS:OO 

16JHl4-4 01{.17/14 14 :1I 0)/27/14 03:00 

91·21B OJn!/1i H:1O OJ{l8/H 09:00 

100-12·5 OJ{.17/14 lUI 01{l.7/H (6:00 

\17·1 5-4 OJ/27/14 14:11 03/27/14 M:OO 

IM·M·] OJ{l7/1 i 1~:31 01/27/14 M:OO 

1310-20-7 01/28/1 4 14 :10 01/28/14 09:00 

Phone: (813) 881-9401 
Email: Info@SunLabsloc.com 

Website: w~,w.SunLabs[llC.com 



~I~ 
~I~ 

Sonlabs 

SunLabs Sample Number: 
Sample Designation : 

Pa rameters 

4032618-06 
TBE-8 

Method 

Volatile Organic Compounds by EPA 8260 

t.ran~- I ,2-Didlloroethene 

Trichiofoetheoe 

TridtIorofJoor~ 

VII1y1 d1loOOe 

SunLabs, Inc 
5460 Beaumont Center BWd., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 

Units 

""'-
"'~ 
""'-
""'-

Sun l2lbs 
Project Number 

4032618 

f.laltix: 
Date Collected: 
Date Received: 

Results O. 
f ACto r 

0.22 U 

0.48 U 

0.51 U 

0.25 U 

l aborolto!), ID Uumber E84809 

Page 14 of 40 

I 

H Ol 

ca rdno TOE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/24/14 11:13 

03 / 26/14 12:40 

PQl CAS 
Number 

Date/Time 
Analyzed 

April 02, 20 14 

Date/ Time 
Prep 

t·lethod Qualirler: 

0.22 .M • c. o. • 
." ,. . ,. .. 

,,...,., 
7!H1H 

7'i-6'!H 

7'i.(J1-I 

03{17/H 14:JI Oln1/l4 08:00 

Ol{21{H 14:U 01{17{t4 ($:00 

Ol{11fi4 14:)1 Oln7{14 ~:OO 

Ol{17/14 14:U Ol{11{14 1lS:00 

Phooe: (813) 881-9401 
Email: Info@SunLahs lnc.oom 

Website: v.'UH.SunLabslnc.oom 



SunLabs Sample Number: 
Sample Designation: 

Par.lmeU!rs 

lOS bV SM2540 C 

4032618-07 
ToE-10 

Method 

SI-I2540C 

Volatile Organic Compounds by EPA 8260 

Surrogate: 4-Br()(TlOfloor~une (82-118) 

Surrogate: DibfomollooromethMe (85-120) 

Surrogate: ToIuene-08 (83-115) 

1,1,1' Tlichloroeth<lne 

J ,1,2,2· TetJKh\ofoethane 

1,1,2· T lidlIoroethane 

1, t -Dichloroethane 
1,I -Dichloroethene 

I,l-Dichlorobenzene 

1,2·Dichloroethalle 

1,2-OichIoropfopane 

J ,2,4-Trimeth)ibenlene. 

1,3,5-Trimethylrenzene 

I,l-Dichlorobenzene 
1,)-D;chIoiopiopene (Total) 

1,4-Dich\ofoberuene 

2-fkMr,one (/-'EJ() 

2-"""""'" 
+Hethyl-2-pentaoooe (/-UBI<) 

""'''''' 
""'~ 
~""""""""""""'" 
Bromodichlot"OIl"otthane 

&omo(OI'm 

~-"" Carbon diSlKide 

carton letradlloOOe 

Chlorobeflzene 

ChIorO!tharoe 

O1lorofCNm 
Cho._ 
cis-l,2·Dichloroethene 

DibromoctUoromethane 

Dibromomethane 

DichIorodrOUOfornett\ane 

Eth)1"""~ 

Isopropylbemene 

,.\ettIyIefle 0110ride 

/-:ethy1 tert·SutyI Ether (MTBE) 

Ilaphtha\eJle 

""~ 
TetrlKhloroetneoe 
T~_ 

X)ienes (TotDI) 

lsans-l ,2-{);d1bfoethene 

TricNoroethefle 

Trlchlorof\uoromffhaoe 

SunLabs, Inc 
5460 Beaumont Center 8tvd., Suite 520 
Tampa, FL 33634 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA. 8260 

EPA. 8260 

EPA. 8260 

Report of Laboratory Analysis 

Units 

mg/L 

% 

% 

•• 

SunLabs 

Prolect Number 

4032618 

t-latrix: 
Date Collected: 

Dale Receivro: 

Result.s 

to, 
98.7 

99.' 
0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

0.40 U 

0.24 U 

0.28 U 

0.'12 

0.24 U 

0.3~ U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3 U 

600 

0.23 U 

0.18 U 

0. 19 U 

0.35 U 

0.43 U 

0.35 U 

0.18 U 

0.19 U 

0.36 U 

0. 19 U 

0.32 U 

0.22 u 
0.33 U 

0.25 U 

0.'12 U 

0.20 U 

0.26 U 

0.65 U 

0.28 U 

4.0 
0.23 U 

0.36 U 

0.20 U 

0.22 U 

0.22 U 

0.48 U 

0.51 U 

O' 
'''''', 

Laboratory /D Number E84809 

Page 15 of 40 

I 

HOL 

cardno TOE, Inc. 

Project Dew1ptioll 

Northwood Anchor Site 

Groundwater 
03/25/14 14:44 

03/26/14 12:40 

PQL CAS Date/TIme 
Number Analyzed 

'" nJ/28/1'4 17:19 

April 02, 2014 

Date/TIme 
Prep 

01/28/1~ 10:31 

t·lethod Qualiner: 

O,Jg 

O,Jg 

0.91 

'J> 
O.H 

"., 

'". 
'". 
,~, 

'". 
'" 0.11 

'"' 
'" 
" U , .. 
'"' 0.15 

O. lg ,,, 
0:0 

,~, 

0.15 

O,Jg 

'''' 
0.19 

,~, 

'"' 0.)] 

, .» 
0.41 

'''' 
'"' 0.65 

'". 
'"' 
'"' 
'''' 
'''' 
'"' 
'"' , ... 
", 

' .n 
0.76 ,., 
o.g} 

U 

to 

0.91 

... .. , 
, ... ... 
' .>0 , .. ... 
" ," 
" 0.g1 

0.72 

'.n ... .. , ... 
'.n 
0.76 

, .• 
0.74 ,., 
'M 
t.l 

to .. , , ... 
.. , 
,., 
... 
,." 
o.g) ... 
'M , .. , .. .. , 
'" 

i6O<IO-4 03/27/1'4 1~ :50 

I!U·5J.7 03/21/14 14:50 

7017·}6-5 03/21/14 14:50 

Olm/H 00:00 

01/27/14 08:00 

0)/21114 05:00 

n·SHi 01/21/ 14 14:50 0)/27/14 08:00 

19·]4·5 03/21114 14:50 01/27/14 1li!I:00 

19-00.5 01/21/14 14:50 0)/21/14 08:00 

JS.3H 01/21/14 14:50 03{27/H 08:00 

7Y1S-I 01/27/14 14:50 01/27/14 08:<10 

95-5(H 03/21/14 1(:50 01/27"-1 05:00 

101«-2 0311-7/1 4 14:50 03/21/1'4 (6:00 

78{17·5 01/21/14 1'4:50 01/27/1-1 00:00 

9Hl-6 03/27/14 1'4:50 01/27/14 08:00 

IOS-61..! 03/21/14 14:SO 01121114 00:00 

54 1·7H 03/21/ 1'4 U :SO 03/2111-1 08:00 

542-75-.6 03/21114 I4 :SO 01f27J14 05:00 

10&-16-1 03/21/14 I4 :SO 03/27/ 14 08:00 

n ·"n·) 03/21/14 14:50 0){27/H 08:00 

591-711-6 OJnl/14 H :SO 0)/21/14 M:OO 

IOS'IOoI 03/27/14 14:50 0)/21/14 r.6:00 

61-.6-H OJ/27/H 14:50 0)/27/14 00:00 

7 '-11-2 OJ/27/14 14 :50 0)/27/14 (d:OO 

7-1-'}7-5 01/27/14 14:50 01/27/14 111:<10 

15-21-1 OJ/27/H 14:50 0]/27/14 OS:OO 

15-25,2 OJ/21/H H :SO 01/27/14 0):00 

n.aH OJ/21/ H 14:50 Ol{21/14 CioS:OO 

15'15~ OJ/27/14 14:50 01{21/14 08:00 

56-21-5 01/21/14 14:50 0l/21/14 05:00 

1(15,90-1 OJ/27/H 14:50 01/21/1 .. 0):00 

75-00.3 03117/14 14:50 0){21/1" 015:00 

6loU-3 01/21/1'4 14:50 0)/27/1 4 OS:OO 

74-!7-] 03/21/14 H :se 0)/21/14 to8:00 

156-59-2 0l/27/H H :50 0)/27/14 (08:00 

124-43·1 0l/21/l~ 14:SO 0l{27/14 (8:00 

74-9S·) 01/21/14 14:50 Ol/H/14 OS:<lO 

15-11..! 01/21!14 14:50 0l{21/14 05:<10 

100-11-1 03111/14 14:SO 0){27/H 08:00 

S$~HI 0l{2111 4 14:50 0l{27/H 115:00 

75-09-2 03/21{1-1 14:SO 03/27/14 OS:OO 

16J.+C.1-1 01/21{14 I ~ :SO 01{27/14 05:00 

91-](>'} O3/27{14 H :50 01/21/14 00:00 

100-41'5 03/27/14 1-1:50 0)/21/14 08:00 

I2H8-"1 03117/14 14:50 OJ/21/H COS:OO 

108-65-3 03{21/14 14:50 0l{27/14 [0:00 

IllO-lQ-7 01{21/14 14:50 0l{27/14 c.B:OO 

1~5 0)/21/14 14:50 01{21/14 05:00 

79·(Jt.{; 0)/21/14 14:50 m{1.7/14 08:00 

15-.69--4 0}/21J14 14:50 0l{21/14 OS:OO 

Phone: (813) 881-9401 
Email: Info@SunLabsloc.com 

Website: w~,\Y.SunLabsloc.oom 



~~ 
Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Polrame te~ 

4032618-07 
TBE-10 

Method 

Volatile Organic Compounds bv EPA 8260 

Sunlabs, 11'I(; 
5460 Beaumont Genler Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

Report of Laboratory Analysis 

Units 

Sun Labs 
Project Number 

4032618 

'·Iatrix: 
Date Collected: 

Date ReceiYed: 

Results " factor 

0.25 U 

Laboratory /D Number 1;84809 

Page 16 of 40 

I 

MOL 

Cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/25/14 14:44 

03/26/14 12:40 

PQl CAS 

Number 
Date/Time 
Analyzed 

April 02, 2014 

Date/Time 
Prep 

Hethocl Qualifier: 

Phone: (B13) 881-9401 
Email : Inro@SunLabslnc.com 

Website: v. .... w.SUnLabslr.c.com 
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Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Parameters 

lOS by SM2540 C 

Total Dissolved SOI.'ds 

4032618-08 
MW-B3 

Method 

5/-11540 C 

Volati le Organic Compounds by EPA 8260 

Surrogate: +&orooI1uorOOenlerle (82· 118) 

SurrOQate: ~biomot1oofomethaoe (85-120) 

Surrooate: Toluene-d8 (81-115) 

1,1,1· Trichloroeth3ne 

1,1,2,2-Tetrachloroethane 

1,1,2·TridlIor0C'thane 

1, t ·Dichloroeth3ne 

1,I-D£hloroethene 

1,2·DichIoroberu<'!l'\e 

l,2'OidlIoroethane 

I ,HYdllolOpropane 

1,2,+TrimethyJbemene 

1,3,S-Trirr.ettl)1benlene 

l ,l·DIchIorobenzene 

l ,3-o:cNoropropene (Total ) 

1,'I-D'.chloroberuene 

2·8Woooe ( I·~ 

2·"""""'" 
Hlet.Ilyl-2-per.taoooe (MIBK) 
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Report of Laboratory Analysis 
Sunlabs 

Pro tect Number 

4032618 

f.latrix: 

Date Collected: 

Date Received: 

Units Results Oil MDl 

-
•• 

170 

100 

100 

98.5 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

0.-40 U 

0.24 U 

0.28 U 

0.)7 U 

0.24 U 

0.)4 U 

0.11 U 

0.21 U 

2.1 U 

l.SU 

1.) U 
6.9 U 

0.23 U 

0.18 U 

0.19 U 

0.35 U 
0.43 U 

0.35 U 

0. 18 U 

0.19 U 

0.36 U 

0. 19 U 

0.32 U 
0.22 U 

0.33 U 

0.25 U 

0.42 U 

0.20 U 

0.26 U 

0.65 U 
0.28 U 

1.' 
0.23 U 

0 .36 U 

0.20 U 

0.22 U 

0.22 U 

O.4S U 

0.51 U 

Laboratory ID Number EB4B09 
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I 
Cardno TOE, Inc. 

Pro}ect Description 

Northwood Anchor Site 

Apr il 02, 2014 

Groundwater 
03/24/14 10:40 

03/26/14 12:40 

PQL 

0." 

0.76 

•• > 
0.92 

'-' 
I.' 
0.97 

U 

1.' 

0.9~ 

1.' ,,., 
, .. •.. 
" 
" 
" 0.92 

0.72 

0.76 

1.. 

I.> 
1.' 

o.n 
0.76 

1.' 

0.74 

'-' 
OM 

I.' 
'" 1.> 

OA<> 

'" H 

U 

,." 
e.9) 

1.' 

,A<> 

'M 
OM 

I.. ,. 

CAS Date /Time 
Nllmbe.r Analyzed 

,. runa/H 17:21 

+6/X:()--4 03[17/14 a;lo 

tS£'s·~1·7 0){11/14 15;10 

1O)7·U.·S 0:m7{1 4 lS:10 

Ollte/Time 
Prep 

O)l2a/l~ 10:11 

01{27/1 4 08:00 

01{27/14 08:00 

O)!l7/H 08:00 

11·55-6 0)[11/14 15:10 01[1.1/14 08:00 

19·)i·S 0l/21/ 14 15:10 03[1.1/14 08:00 

19-o.H 01[11/14 15: 10 0)/21/14 08:00 

15·1+1 01{n/14 15; 10 01127/14 00:00 

l5·lH 03[1.1114 15;10 01{27/14 03:00 

95·50-1 01!21/14 I§ ;IO 0)121/14 00:00 

101-{)6·2 OJ[17/14 15;10 Oln1/14 08:00 

n-87·S 0)[11/14 15:10 01/21/14 O!I:OO 

95-6)-6 03[11/14 15:10 Oln7/14 08;(00 

IOH.1-8 01[11/14 15:10 01/21f14 08:00 

S4Hl-I 01[11/14 15:10 01[1.1114 08:00 

S42·15-6 01!27/11 15:10 01{21/ 14 08:00 

10646-1 0l/21/ 14 15;10 03{21{14 (j!:oo 

7a-9)'1 0][17/14 15:10 01111/14 08:00 

591·78-«i 03!27/14 15:10 0)/27/14 (j!;OO 

IO!-lI).I ru[17/14 15;10 0)[11/14 «\:00 

67-6-4-1 OJ[17/14 15;10 0)[17/14 «\:00 

71-11·2 OJ[11/14 15:10 01[11/14 03:00 

74-97·5 01/21/14 15:10 0)[17/14 08:00 

15·27-1 01[l7/14 15:10 01[17/14 03:00 

75-25·2 OJ[11114 15:10 01/21/14 OUOO 

74-81-9 OJ!21JI4 15;10 03127/14 (j!:OO 

75-15-0 OJ!21{14 15;10 03/27/14 te:oo 

~21·S 03[17f14 15;10 03{27/14 (j!:OO 

108-90-7 01[1m4 15;10 0)(11/14 08;00 

15.0)-] 0][11/14 15;10 0)[17/14 08;00 

61-66·J 01[11/14 15: 10 0)[17{14 08:00 

74--87·] 01[17/14 15: 10 01[l7{14 05:00 

1~59·2 03[17114 15:10 0l[l1!!4 08:00 

12~'! 0)[17/14 15:10 0)(17!14 05:00 

7+95,] OJ/l7/14 IUO 0)[17/14 08:00 

15·71-8 0][17/ 14 I~ ; I O 0)[17/14 o.s:OO 

100-1 1-4 03121/14 15;10 0)/l7/1~ 08;00 

'1H2-8 01121/14 15:10 0l[l7/H 08;00 

15.(19·2 03(17/14 15: 10 0)127114 08:00 

161~-I 03(11/14 15:10 01127/14 NI:oo 

91·~1).] 0)[17/14 lS;10 01/21/14 [6:00 

100-12 ·5 03[17/14 1$;10 0)/21/14 M:oo 

127·18-1 03[11/14 15;10 01/21/14 M:OO 

1«I.,p"s ·) 0112m4 15;10 0)/27/14 ()!:OO 

13)0.21).1 Ol[17/14 15:10 Ol[l7/14 03:00 

1S6--M-5 01[17114 J5 :10 OJ{21/14 ()!:OO 

19-oH i 01[11/14 15; 10 01/11J14 05:00 

15-69-1 03[17/14 IS; IO 0){21/14 05:00 

Phone: (613) 661·9401 
Email: Info@SunLabslrx:.com 

Website: wn,Y.Sunlabslrx:.rom 
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Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Parameters 

4032618-08 
MW-B3 

Method 

Volatile Organic Compounds by EPA 8260 

SunLabs, Inc 
5460 BeaulOOIlt Center BMI., Suite 520 
Tampa, FL 13634 

EPA 8260 

Report of Laboratory Analysis 

Units 

Sun labs 
Project Number 

4032618 

t·latrix: 
Date Collected: 

Date Received: 

Re.J;u lts " Fkto r 

0.2S U 

Laboratory ID Number £84809 
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I 

MOL 

Cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/24/14 10:40 

03/26/14 12:40 

PQL CAS 

Number 
Date/TIme 
Analyzed 

Apl"i! 02, 2014 

Date/TIme 
Prep 

OJ{27/H IS:IO Ol{27/ H 05:00 

Phooo: (813) 881-9401 
Email: Info@SunLabsloc.com 

Website: WJ.w.SunLabsloc.com 
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Sunlabs 

SunLabs Sample Number: 
Sample Designation: 

Parilmetel"S 

TD5 by SM2540 C 

Total OOsol.,.ed So/!ds 

4032618-09 
MW-B4 

Method 

SM1S40 C 

Volatile Organic Compounds by EPA 8260 

SUfTOIJate: 4-Bromolluoroberuene (82-118) 

Surrooate: +BromoI1UOfoberuene (82·118) 

Surrogate: Oibt'omotIuoromet.halle (85'120) 

Surrogate: Dibromof\uoromethane (85·1 20) 

Sunf)93te: ToIoene-d8 (81-115) 

Surrogate: ToIoe:oe-d8 (SHI 5) 

1,1 , I· Trichloroethane 

1,1,2,2-T etTadlloroethane 

1,1,2·T richb'oethaoe 

1, !-Dichloroet.hane 

1,1·DichJofoethene 

1,2·OichIofQberueoe 

1,2·DichJof~ 

1,2'OidIIoropropane 

1,2,4-Trimeth)1benlene 

1,3,5'Trirneth)i beruene 

1,3·DichIorobenune 

1,3·Dichbfoproper.e (Total) 

1,"'D!d\IoI'oberoene 
2·8utaoooe (/-ID<") 

2·"""""" 
HIetJly1-2-pentaoooe (/>I!BK) 

""~ -BromochlcMomethane 

Bromodichloromethane 

Bromoform 

,,-~ 

carbon dc5Olfode 

carbon telroldlloOOe 

O"IIoroberuene 

O"O".""~ 
OIbroform 

"'''',,'','''''''''' 
ds' 1,2-D:ch1oroethene 

OibromochlorOl'llelh3oe 

o;brOlTlOfl'leltlane 

OicNoroddluorometharoe 

Ethyf~lene 

isoprO\'l'llberuene 

"'~Olloride 
Methyl tert-Sutyl Ether (t-ITBE) 

Naphthalene 

Styo<n< 

Tetrachbroetheoe 

Toluene 

XyIenes (Total) 

Sunlabs, Inc 
5460 Beaumont Center Blvd ., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Units 

rng/L 

... 

." 

Report of Laboratory Analysis 
Sunlabs 

Proiect Number 

4032618 

t'\atrix: 
Date CoIleded: 

Date Received: 

I 
cardno THE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/25/14 16:44 

03/26/14 12:40 

April 02, 201" 

Results O~ HDl PQL CAS Date/Tlme Date/TIme 
Prep 

260 

96.3 

". 
92.8 

92.0 .... .... 
0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

0.40 U 

0.24 U 

0.28 U 

>500 

190 
0.34 U 

0. 11 U 

0.21 U 

2.1 U 

1.5 U 

1.3 U 

6J 

0.2] U 

0. 18 U 

0. 19 U· 

0.35 U 

0.43 U 

0.35 U 

0.18 U 

0.19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 U 

0.42 U 

... " 
"" 0.65 U 

0.28 U 

900 
0.23 U 

0.36 U 

0.20 U 

2100 

FKt", 

" 
" 

" 

" 

" 

I·telhocl Qualiflef: 

,. 
~'etilOd Qualifier: 

0.19 

0.19 

0.92 

OJ> 

0-" 

0.<0 

0" 

0" 

'" 
'" O.3i 

0.11 

0.21 

'" 
>5 

U ... 
on 
0.11 

0.19 

00' 

0:0 

00' 

0.1! 

0.19 

0'" 
0.19 

o.n 

0" 
00' 

0.» 

O.~2 ,. 
0" 0., 
0.28 

U 

OJ> 

00. 

0'" 

" 

O.n 
o.n 
3.' 
0.91 

U .. 
0.'1 ... 
" ... 
, .• 
0"" 
0 .. •.. 
" 5.' 

" 0.'2 

o.n 
o.n ... 
,., ... 
0.12 

0.16 

, .• 
0.74 ... 
0" 
03 ,. 
.. , 
'.0 
.. 0 

'" ... 
•• 
0.9) ... 
"0 
u 

Number Anaty:ed 

'" 01(21/14 11:2) 

460-00-4 03(28/14 16:29 

+6O-CO-4 01(21/14 15:H 

IBU·5)-1 03[21/ H 15:H 

1&63-53-1 01[28/ H 16:29 

2'031-26-5 03[21/ 14 15:H 

2'0)1-26-5 W{.!8 / 14 16:H 

03[21/14 IS:H 

03[27/14 15:H 

03[21/14 15:H 

75-]4·) OJ{.!7/14 15;H 

75-3H 03[27/14 15:29 

95-50-1 0]{.!1/14 IU9 

101-()6-1 03[27/14 15:H 

n-al·S 0](27/14 I~ :H 

9Hi)-6 01(28/14 16:19 

IOS-67-a 01(28/H 16:19 

S41·7J-1 03(27/ 14 1~ : 19 

511·75-6 0)(21114 I ~:H 

106--4&-7 0](27114 I5:H 

18-93-3 03{.!1/14 15:H 

59 1·18-6 03(27/14 IS:H 

lDa·ID·1 OJ/21/14 1S:l' 

67-6""1 OJ(2J/14 15:l'.I 

7l-4H 03(27/14 lS:l'.I 

om'/I~ 10:11 

0)(2&/14 09:00 

Ol/H/I .. 00:00 

0)[21/1'4 os:oo 
01/2&/1 .. 11):00 

01[27/14 os:oo 
0)/28/14 09:00 

0)127/14 os:oo 
01[27/H [4:00 

01[27/14 M:oo 
01/21/14 M:OO 

01121/1i 00:00 

0l/l1/1 .. Cl'I:OO 

ommi (6:00 

0)/27/1 .. 08:00 

0)/2&/14 09:00 

Om&/14 09:00 

01127/14 r.e:oo 
0l{27/1i M:OO 

01/27/H 06:00 

01(21/14 00:00 

01(27114 00:00 

0)[21/14 (d:CO 

Ol/ H/14 Cl'I:OO 

01[27/ l i 05:00 

74-97-5 0](27/1 4 15:l'.I 0)/21/14 Cl'I:OO 

75·27-4 03(27/14 15:l'.I 0)/27/14 08:00 

75-15·2 01[2111i 15:l'.I 03/21/1" 08:00 

U-33-9 0)(21/1i 15:H 01/27/1 .. 08:00 

75- IS-{) ru(21/14 I$:H 0)/27/1" 08:00 

56-2H 03{11/14 15:29 03/21/)4 ($:00 

1D.S-'J<l-7 03(21/14 1 5:~ 03{27/14 ($:00 

75.(0;>-3 01{21/14 15:29 0)[21/14 Cl'I:OO 

67-£6-3 0)(21/1" 15:29 0)(21/1" 05;00 

74-87-3 0](21/ 14 15:l'.I 03/27/1 .. Cl'I:oo 

156-59-2 w pm4 15:l'.I 0)f21/14 06:00 

124--43-1 03P7JI4 IS:l'.I 03/21/14 05:00 

7+95-3 0](27/14 IS:l'.I Ol{27/14 08:00 

75-11-8 01{.!1/14 IS:l'.I 03/21/14 08:00 

100-11-4 03(2!/l4 16:l'.I 

S!-.n-a 03(27/14 15:l'.I 

75-{)9-2 Wf17/14 15:29 

16H4H 03(21/H 15:l'.I 

91-10-3 01/24114 16:29 

100-12-5 03(21/14 1\:29 

117-18-4 03{.!1/14 15:l'.I 

IO!·M·) 03[21/14 15:l'.I 

1l1O-20-7 0)[2&/ 1'4 16:l'.I 

03/2!/14 09:00 

03/27/14 08:00 

03(27/1 4 [4:00 

01/21/14 06:00 

Olf2S/ 'i 09:00 

03/21/14 05:00 

03/21/14 005 :00 

03/27/14 08:00 

03/28/1" 09:00 

Laborafory ID lIumber E!4!09 Phooe: (813) 881 -9401 
Email: Info@Sunlabslnc.com 

Website: w.o.w.Sunlabslnc.com Page 190f40 
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Sunlabs 

SunLabs Sample Number: 

Sample Designation : 
4032618-09 
MW-B4 

Method 

Volatile Organic Compounds by EPA 8260 

tnns·l,H)'.chloroethuoe 

TriChIofoetheoe 

TrkhlofoflOOfomethane 

Vo(Iy! chloride 

SunLabs, Ill(; 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33834 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 

Units 

"'~ 
~ 

".Il 
~ 

SunlalJs 
Proie.c t Number 

4032618 

Halrh:: 
Dale Collected: 
Date Received: 

Results OJ 
f~o. 

0.22 U 

0.48 U 

0.5 1 U 

0.25 U 

Laboratory ID number E848f)9 

Page 20 of 40 

I 
cardno TBE, [nco 

Project Description 

Northwood Anchor Site 

April 02, 2014 

Groundwater 
03/25/14 16:44 

03/26/14 12:40 

MOL PQL CAS O;,te/TIme O;,te/TIme 
Number An;,tyz.ed Prep 

Hethod QualifJef: 

,n , .. 
0:i5 ... 
'5' ,. 
0.25 .. 

,,...,., 
7:HIHi 

75.fi9 .... 

75~H 

01/17/H 15;1'9 0)/27/14 aI :OO 

01/17/H 15:2'9 0l{17/ 1~ 08:00 

Ol/17/H 15:1'9 O){27IH 015;00 

Ol{l11H 15:2'9 OJ/27IH 015:00 

Phone: (813)881-9401 
Email: Info@SunLabslnc.com 

Website: Wo'.w.SunLabslnc.com 
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Sunlabs 

Sunlabs Sample Number: 

Sample Designation: 

Patilmete.nl 

4032618-10 
EQ-1 

Method 

Vola tile Organic Compounds by EPA 8260 

Surrogate: +BfomoOuolobenlene C82-IIS) 

Surr09<lte: 4-BromofkJoloberuene (82· 11 8) 

Surrogate: DibromoOooromet:har.e (SS· 120) 

SunO<)ate: Dibromofluoromethane (SS' 120) 

Sul'TQ93te: Toluene-d8 (83-11 S) 

SUrrogate: Toluene-d8 (83-11 5) 

1, I, l-Trichboeth3oe 

1,1.2.2-Tel1achIoroetl'l3ne 

1,1,2-Trichloroethane 

l ,l '[);chlofoethooe 

1,I·Dlchl..>roethene 

J ,2·[);ch1or0Cleru€ne 

1,2·D:chIoIoethane 

1,2-DichlofOj)fopane 

1,2.+ TrimetJr.,1beoreoe 

I,J.5·Trirneth'libtrueoe 

l ,3-DichIofobcmene 

1,3'DichlGropropene (T0t3f) 

1,4·OichIolroberuene 

2-Butanone (~~ 
2-I-ieXanone 

4-f.'.ethyl·2·petJt3oooe (MIBK) 

""""" 
""""" &omochIoromethi'Jr.e 

&omodid1lor~ 

8,,''''''~ .. -~ 
(.a,bon disulfide 

(.albon tetrachloride 

ChIofoberu:ene 

""""""~ 
auorofOlm 

Olloromethar.e 

tis-I , 2 ·D'.chlo(()elhene 

OibromochbOll"dhane 

O:brornomethane 

D!chIoro.::f11U01omethar.e 

Eltr;il>eruene 

""""""""'~ !-'oelhyIeoe Chloride 

f.'odhyI tM-But)1 Ether (t-lTBE) 

tjapht.ha~ 

StY"'" 
Tetr-'Chloroethene 

To""", 

Xylenes (Total) 

trans· 1 ,2·Ddlloroethene 

TliChloroetheoe 

TrithIoIotluOIomethiMle 

Sunlabs, lilt 
5460 Beaumoot Center Blvd., Suite 520 
Tampa, FL 33034 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Units 

." 

." 

Report of Laboratory Analysis 
Sunla bs 

Proiect Number 

4032618 
I 

Cardno TOE, Inc. 

Pro)ect Description 

Northwood Anchor Site 

Hatrix: 
Date Collected: 

Date Received: 

Results Oil MOL 
f;odor 

Groundwater 
03/25/14 17:40 

03/26/14 12:40 

PQL CAS Ol'te/Time 
Number Analyzed 

t-1ethod Qualirler: 

97.9 

102 

95.5 

".7 
'DO 

93.7 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

0.40 U 

0.24 U 

0.28 U 

0.37 U 

0.24 U 

0.34 U 

0. 11 U 

0.2 1 U 

2. 1 U 

1.5 U 

1.3 U 

6.9 U 
0.23 U 

0.18 U 

0.19 U 

0.35 U 

0.43 U 

0.35 U 

0.18 U 

0.19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 U 

0.42 U 

0.20 U 

0.26 U 

0.65 U 

0.18 U 

0.2) U 

0.23 U 

0.36 U 

0.20 U 

0.22 U 

0.22 U 

0.48 U 

0.51 U 

0.19 

0.19 

0.'12 

,» 
'J' ,.., 
'". 
0.28 

'J' 
'". 
'J' 
0,11 

'"' >.> 

" OJ ,., 
,» 
c.1t 

O. I!! 

'J> 
D.H 

'J> 
O.IS 

0.19 

,.~ 

0.19 

'J' 
'"' 'J' 
'"' 0.41 ,,, 
'"' ,., 

'"' '.n 
,n 
0.36 ,,, 
C.H 

'"' ,." 
os, 

'.n 
0.16 ,., 
M2 ,., 
,., 
0.97 

U 

L> 

0.9. 

, .. 
,." , .. •.. 
" 
'" 
" 0.91 

0.12 

0.16 

L ' .., 
L ' 

'.n 
,." , .. 
0.7. .., 
, ... 
.., .. .., 
,.., ,. 
,.. 
U 

,." 

0.93 

L' ,.., 
'M 
'M 

L' 
>.0 

«oG-OO-1 Om8/li U:~9 

~ 03/27/14 IS:H 

18(.5-53-7 Ol/27IH 15:. 9 

1~65'53'7 03/2./1i Ii:H 

2017-26-5 Ol/27IH 15:ii 

2011-26-5 03/21/1i 14:4i 

71-SS-{; 01/27/ 1i 1 5 :~9 

79·Ji-S 01/27/H 15:+9 

79.00-5 01/27/ H 15:<49 

75-)4-} OJ{l7/H 1S:49 

75-)5-4 03{l7/H U:<49 

95-'>0-1 03/27/1'4 IH9 

101.()6-] 03/27/1'4 15:49 

711-37-5 03/27/14 15:49 

95-61-{; Ol{l8/1i 1'4:49 

10!-{;7-3 01{l8/14 1'4:49 

5'41 -13'1 01{l1/14 15:49 

S<lF15-{; 01{l7114 15:49 

106-46-7 OJ{l7/H 15:49 

711-9J-3 rn/21/14 15:49 

591-78-{; 03/27/14 15:49 

l (d -ID- I Q3{l7/1i 15:49 

61..f.·H OJ{l7/14 15:49 

71-41-2 03{l1/H 15:+9 

74-97-5 OJ{l7/14 15:<49 

75-21-4 Ol{l7l1i 15:+9 

15-15,] O3{ll/1i 15:49 

74-33-9 03/27/1i 15:fl 

75-15-(1 01/27/H 15:+9 

56-23-5 01/27/H 15:-t9 

1OS-9O-7 03/21/14 15:41 

75.(10).] 03(27/14 15:4) 

61-66-) 01(27/14 15:i9 

7H7·1 03(27/li 15:49 

156-59-2 01(27/14 1 5:~9 

12+-43-1 OJ(2l/1 ~ 1 5:~9 

74-95-) 01{l7/14 15:49 

75'71--11 OJ{27/14 1 5:~9 

10D-4 1-4 03{l1/14 H :-f9 

98-31-3 0)(21/11 1 5:~9 

75.09·1 0lP-7/H 15:49 

161+-0-1-4 01{l7/14 1 5:~9 

91·10-J 01{l8tH 14;'" 

ICIO-I2 -5 03{l7/H 15:49 

121-18-4 01127/14 IS:49 

1 ~-M-3 01(21/14 IS:i9 

1llD-10-7 03(28/14 14:41 

IS6-ro-5 Ol(27fii 15:49 

79-(11-{; 03(27/14 15 :~9 

75-69-4 03(27/1i 15:~3 

April 02,2014 

Date / Time 
Prep 

0lP-8/14 09:00 

Ol/11/1i 08:00 

0l{27/14 08:00 

Olf,lS/ l i tn:oo 

0l{21/!4 05:00 

OmS/Ii (»:00 

Om1/l4 05:00 

01/21/H 05:00 

Ol{27/H OUI') 

03/11/1i 05:00 

Ol.r.I7tH 08:00 

01/21/14 08:00 

0)(27/14 M:oo 

03/17/14 011:00 

03/2'/14 09:00 

03{l./14 (»:00 

03(27/14 OS:OO 

03/21114 OS:OO 

01{27/H 08:00 

Ol/m l ~ 05:00 

01/27114 011:00 

0){27/14 0/1:00 

0){27/14 0/1:00 

01(21/14 0/1:00 

0){21/14 (18:00 

0){27/14 08:00 

01(21/1-4 (18 :00 

01(27/14 08:00 

0l/11111 08:00 

01(27/14 (15:00 

0)/27/14 OS:OO 

OJn1/14 05:00 

0l{27/H 05;00 

03/21/14 05:00 

03m/14 00:00 

Gl/27114 011:00 

01/21/14 011:00 

OJn7/14 (18:00 

0){2S/14 0':1:00 

0l/27/14 011:00 

0l/21/14 011:00 

03{27/H 05:00 

ol/1alli (»;00 

Olm/Ii 05:00 

01(21/1i oa:oo 

01(27/1i (d:00 

0}{2S/14 00:00 

03/27/14 05:00 

Ol/21/1i (6:00 

03{2?/1i (d:OO 

Laboratory 10 Number E84B09 Phone: (813) 881-9401 
Emall: InfD@SunLabslnc.com 

Website: wn.v.SunLabslnc.com Page 21 of 40 
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Sunlabs 

SunLabs Sample Number: 

Sample Designation: 

Parameters 

4032618-10 
EQ-l 

Method 

Volatile Organic Compounds by EPA 8260 

Sunlaos, Inc 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

Report of Laboratory Analysis 

Units 

SunLal.Js 
Project Number 

4032618 

'·Iatrh:: 
Date Collected: 
Dale Received: 

Results " , ..... 

0.25 U 

Laboratory ID "umber £84809 

Page 22 of 40 

I 

MOL 

cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/25/14 17:40 

03/26/14 12:40 

PQL CAS 

Number 
Oate/nme 
Analyzed 

Apr il 02, 2014 

Oate/nme 
Prep 

t·1elhod QUclliflel: 

o. 75-014 Ol{1.7/ U 1S:~i Ol/l7/H M:O'l 

Phone: (813) 881-9401 
Email: InfD@SunLabsll.lC.com 

Website: w ......... SunLahsll'lC.com 



~~ 
~I~ 

Sun labs 

Sun Labs Sample Number: 
Sample Designation: 

P/l~mdetS 

4032618· 11 
Trip Blank 

Method 

Volatile Organic Compounds bV EPA 8260 

Surrogate: 4-Sromofluoroberuene (82· 11 8) 

Surrogate: Dbfomo/lUOl0meth3ne (85·120) 

Surrogate: ToIuene-<!8 (83- II S) 

1,1, I -TMchlofoethane 

1 , 1 ,2,2 ·Tetr~lofoethane 

1,1,2-Trichloroethane 

1, I-DidlIor0eth3ne 

1, I -D'.chIoroelhene 

1,2·DichIorobenzene 

t ,2·{)lchlomethane 

t ,2-t>:chlompropa ne 

1,2,4-Trimethylbemene 

1,3, 5-Trimelh~1be1\lene 

1 ,3·0'.d1loroben:l~ 

1,3·0:.chloropropeoe (Total) 

1 ,<4·Ddlloioberu~ 

2·Butanone (~~ 

2·Hexanooe 
Hlethyl'2-pentallOlle (MJBK) 

""""" 
"""'" 
"''''''''''''''''''''''''' &omod.d'llorOfl'lE'thane 

SromofOfm 

,,-~ 

carbon disulfide 

Qlrbon tetrachloride 

",""ob.n",,,, 

"'""""""'" OllolofOffll 

"'''",m.'''''''' 
ds· I ,2·Dichloloethene 

D:!)rOlnochIorOlT.ethane 

D:bromomd.hane 

D'.dlIOfod:f\oocomethane 

Eth)1benzene 

iSopfop',.1beruere 

'·ldhW-ne~ 

M.!lI'tyI terI ·Buty\ Ether (MTBE) 

'Iaphthal.!ne 

S"",,,, 
TetTachbroethene 

T~_ 

X\1enes (Total ) 

tfans·l,2·Dichbroether.e 

TrichlOfoetheoe 

Trlchlofofll.lOlOfTlet:hane 

Viflyl chloride 

Sunl abs, Inc 
5-4 60 Beaumont Center Blvd., Suite 520 
Tampa, Fl 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Report of Laboratory Analysis 
Sunlabs 

Profect Number 

4032618 

t·latrix: 
Date Collected: 
Date Received : 

Units Results Oil MOL 

'" 
'" 

92.2 

lOS 

99.3 

0. 19 U 

0.19 U 

0.92 U 
0.23 U 

0.)4 U 

0.40 U 

0.24 U 

0.28 U 

0.37 U 

0.2<\ U 

0.34 U 

0.11 U 

0.2 1 U 

2. 1 U 

1.5 U 

1.3 U 

6.9 U 

0.23 U 

0.18 U 

0. 19 U 

0.35 U 

0.43 U 
0.35 U 

0.18 U 

0. 19 U 

0.36 U 

0.19 U 

0.32 U 

0.22 U 

0.33 U 

0.25 U 
0.'\2 U 

0.20 U 

0.26 U 

3.1 

0.28 U 

0.23 U 

0.23 U 

0.)6 U 

0.20 U 

0.22 U 

0.22 U 

0.48 U 

0.51 U 

0.25 U 

Laboralory /D Number 1:84809 
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F~or 

a.19 

G.19 

0.92 

." .3. .. ., 
'3' 
'3' 
@ .3. 
0.14 

0.11 . " 
U ., 
13 ,., 
• .ll 

0.11 

0.19 

'3' 
O.~ l 

'3' 
0.18 

0.19 

." 
O. l g 

.3> 
0» 
0.33 

'"' 0:41 

." 
'3' .. , 
M 

W 

'3' 
." 
." 
03> 

• » .... 
O.SI . " 

I 
Cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

April 02, 201'1 

Water 
03/24/14 00:00 

03/26/14 12:40 

PQL 

0.7a 

0." 

'" 0.9! 

IJ .. 
0.97 

'" .. , 
0.9~ ... 
.50 ... ... 
" 
" 
" 0.92 

0.72 

.. " 
I.' 
I.> 

I.' 
0.72 

0.76 ... 
O.N 

' 3 ... 
U .. .. , .. , .. 
'" I.' .... 
0.9] ... 
.M ... .... .. , 
,. .. 

CAS D~tc/nme 

Number Analyzed 

46()-()I.H OJ{27/l~ 12:15 

1S6/I-53-7 01{27/H 12: IS 

10)7·16-5 OOf17f H 1l: 15 

71 ·55-6 01{27/1 4 U: 15 

79·].4·$ 01{27/14 IUS 

79-00-5 0){21114 IUS 

7S-J4·J OJ{21/14 11: 15 

75·)5-4 0){21/H 12:15 

95·50-1 01{27/14 12: 15 

101-06-2 0l{27/H 12: 15 

711-37·5 OO{27/14 12: 15 

9HHi Ol{27/H 12:15 

10.Hil-3 Cl{21/H 12:I S 

5-41·]) ·1 OO{21/ H I US 

541·75.fi 01{21}l4 12:15 

106-46·7 OJ{27/l4 12:1S 

n-9l·) 0l{27/l4 11:15 

59 1·71.fi 01{21/H 12:15 

108-IIH Ol{27/H 12:15 

67.fiH 0){27/H 1l:15 

71-4)-1 0l{21/14 12:15 

7+91·5 Ol{21/14 IUS 

75-27-4 OO{21/1 4 IUS 

7$·25·1 OJ{27/14 JU S 

74-4)-9 Ol{21/H 11: 15 

75·1S-<I OJ{27/14 I1 :1 S 

56-1}·5 OO{21/H 12 :15 

1"'-90-1 01{21/H 12: 15 

7S-ro-) 00(11/14 12: 15 

61-6&-) 00(11/14 11: 15 

14-41·) 00(11/14 12:1S 

156-59·2 OJ{27/H I US 

12~'1 OJ{21/14 12:15 

74-95·) 01{27/1 4 12:15 

75·1H 01{27/1 4 11:15 

l00-4 H 03{27/H 12:15 

95-42-4 03{271H 12:15 

7S-QJ-l 01{21/14 11:IS 

16)+04-4 01fl1/14 12:15 

91·10-) 01{27/14 12:15 

100··U·5 01{27/14 12:15 

121-18-4 OJ{27/H 12:15 

108-65·3 Ol{27/14 12: 15 

13»10-7 OO{17/14 12:15 

156-60-5 Olfl1{l4 IUS 

n-<ll.fi 01{21/14 11: 15 

75.fi9-4 01{21/l4 IUS 

75-{1H 0]{27/14 12 :15 

Date / TIme 
Prep 

OJn7/14 M:OO 

OJ/21/14 03;00 

01/27/14 0/1,00 

OJ/11/14 (O!:OO 

OJ/27/14 OUlI) 

OJn7l14 (O! :OO 

OJn7/14 00:00 

OJn1/l4 011 :00 

Ol{21/l4 011 :00 

Ol{21/l4 011 :00 

Ol{21/H OHIO 

OJ{21/H 05:00 

Ol/n/H 03:00 

Ol{2J/H 03:00 

0){21/1~ os:OO 

OJ{21/ 1 ~ OII:(lO 

0l{27/ 1 ~ 08:00 

0)f27/14 08:00 

0)f21/ 14 OS:OO 

OO{27/14 011:00 

OJ/11111 00:00 

01f2,1/H Ot!:oo 

0lf2.7/14 00!;00 

OJI11/11 «1:00 

Olf2.7/H [d:00 

0)127/14 «1:00 

Ol{21/l4 UI :oo 

Ol{21/l1 UI:oo 

Ol{21/11 (18 :00 

01{21/11 UI :oo 

01/27/14 0.1:00 

0)f27114 011 :00 

Olm/H os:OO 

01{27/l 4 UI:OO 

Ol{27/l ~ os:OO 

0l{21/14 05:00 

0)f21/l4 05:00 

OJ/21/11 011:00 

OJn1/11 03:00 

0)f21/ 14 UI:OO 

0)f27/14 oUO 

01/27/L4 CiI! :oo 

01{27/L1 (18:00 

01/27/11 toe:oo 

01fl7fl1 (\1):00 

0l/21/14 011 :00 

0)f27/14 05:00 

Ol{21/l1 «1:00 

Phone: (813) 881-9401 
Email: Info@Sunlabslr.c.com 

Website: w,I,w.Sunlabslr.c.com 



Sun Labs Sample Number: 
Sample Designation: 

4032618-12 
DUP-1 

Method 

Volatile Organic Compounds bV EPA 8260 

Surropate: +BrornoOuorobe1llerle (82·118) 

Surrogate: +Bromotloorobefuerle (82-118) 

Surr0901te: [);bromofluoromet.hane (85· 120) 

SurrOQate; Dibromofluoromethane (85,120) 

Surrooate: ToI0ene-d8 (83·11 5) 

Suflogate; Toluene-d8 (83,1 15) 

I, I, I-Trichiofoetnane 

1,1,2,2'TebachIoroethane 

1,1,2-Trichloroethane 

t , l ·OichlofOettlane 

1,1-Dichloroethene 

1,2·Dichlorobemeoe 

1,2-D:chloroethane 

1,2-Dlchloropropaoe 

1,2,+ Trlrneth't1beruefle 

1.),S-Tri~ 

1,J-Dic:hIorobefuene 

I ,H~hloropropene (Total) 

1,4·DichIorobenlerle 

2·!Manooe (~a) 
HkGlnone 

.... />,.ethyl·2-penta,oone (t-II6K) 

"""'" 8,,,,,,,, 

""""""""""""" BromodichlofOmetharie 

"omof~ 

"""""""'~ 
C~lIbon disulfide: 

carbon IdJac:h1oride 

""""""""' 
""""""'~ 
Dllotol'orm 

"''''-Cis· I, 2 -Dicilloroetnene 

o;bromochlororneth3ne 

o;br~ 

DichIoroddluoromethane 

Etll';lberuene 

isopropyUlefllene 
t-'.eIhyIeoe DlIt:lOOe 

t-',ethyllert-Buly1 Ethe1' (HTSE) 

tlap/'l~Jene 

"""'" TetroKhbroethe1le 

T"""" 
X.,1enes (Total) 

Irans- l .2-Dichbroahene 

IranS-I.2-Dichbroahene 

Tl id'IIOfoethene 

SunLabs, Inc 
5460 8eaumoot Center Blvd., Suite 520 
Tampa, FL 33634 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8260 

Units 

Report of Laboratory Analysis 
5unlabs 

Proiect UumbM 

4032618 

I·~trix: 

Date Collected : 
Date Received : 

Results Oil MDl 
F.odo. 

I 
cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

Groundwater 
03/25/14 00:00 

03/26/14 12:4D 

PQL CAS Date / TIme 
Number Analyzed 

April 02, 2014 

Date/TIme 
Prep 

/·1ethOO Qualifier: 

9).5 

"' 8.., 
95.2 

".8 
96 .• 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.)4 U 

0.40 U 

0.24 U 

0.28 U ... 
" 0.34 U 

0. 11 U 

0.21 U 

2.1 U 

1.5 U 

1.) U 

6.9 U 

0.23 u 
0. 18 U 

0.19 U 

0.35 U 

0.<43 U 

0.)5 U 

0.18 U 

0.19 U 

0.)6 U 

0 .19 U 

0.32 U 

0.22 U 

0.)3 U 

0.25 U 

0.42 U 

900 

" 0.65 U 

0.28 U 

860 

0.23 U 

0.)6 U 

8 .• 

67. 
0.22 U 

2.2 U 

0.48 U 

" 

" 

" 
" 

0.19 

0.19 

0.91 

,» 
0.14 

, ... 
'2' 
'" 
'" '2' 
• .3< 

0.11 

• 2> 

U 

U 

U ... 
W 

0.18 

0.19 

." 
O.~) 

'" 0.18 

0.19 

'''' 
0.19 

'Jl 

0.22 

'J) 

• 2> 

0.~2 ,. 
• 2. 
0.(,5 

'2' 
lJ 

W 

'''' 
• .lO 

U 

.22 
U .... 

'.n 
0.16 

'" 0.92 

,.) .. 
0.91 

U 

" 0.94 ... 
'50 ... •.. 
" '.l 
" 0,.92 

0,.12 

0,.16 ... 
,., ... 
0.71 

'.n ... 
0.7 4 

'" , ... 
'" ... 
Ll 

•• .. 
U ,., ,. 
0,.93 ... ... .. .... .. ... 

46O-{X)-<I 01/23/H 16:48 

460-00-4 01/27/14 16:00 

1!6S-51-1 OJ/27/H 16:0! 

1S{,3·51·7 01/28/14 16;~ 

2017-26-5 OJ/27/ 14 16:C111 

2011-2&-5 01/28/14 16;4$ 

71·5S-6 

79·)4--5 

".." 
75-1+] 

75-35-1 

01/21/ H 16:oa 

OJ/21/14 1(,:0.5 

OJ/27/14 1(,:08 

OJ{11/14 16:O.S 

OJ/27/14 16:0.5 

95·SD-1 0,1/27/14 1(,;00 

l o,7.()oS-2 0,1/27/14 16:oa 

n-37-5 OJ/27/14 16:(15 

55-6)-6 OtI02/i'4 1l:l5 

IOS-61"s o,l{27/ H 16:05 

iil·n·1 o,l,mJl ~ 16:08 

S41·75-6 o,J/27/1 ~ 16:015 

106-46-7 OJ/27/1 ~ 16:011 

"'-9)-] OJ/27/1 ~ 16:00 

551-71-6 OJ/21/1~ 16:011 

10!1-I0-1 0)/21/11 16:03 

67-64-1 01/27/14 16:CI!I 

7H)·2 o,1/27/H 1(,:CI!I 

74-97-5 03/27/11 16:ClI!I 

75-2H 0,) /2 7/14 J(,;CIII 

75-25·2 o,Ja7/11 16:011 

03/28/1'4 j)};OO 

0,){H/14 0!I;00 

0,3/211 14 03:00 

0,)/28/14 (\') ;00 

03/21/14 OI! :OO 

0)128/14 O'l:OO 

o,l/211 14 OI!:OO 

o,J/n/l'l 00:00 

o,l!21/14 OI!:OO 

0)Jl1/!4 OI!:OO 

0l/l7/14 OI!:OO 

Dl/27/1 ~ OI!:OO 

0l/27/1~ (,'6:00 

D3/H/1~ 00:00 

04J(121 I ~ 10:00 

0,1/21/14 00:00 

01{11/14 OI!:OO 

0,3/21/1'1 015:00 

o,l(ll/ li 08:00 

0,l/27/14 08:00 

0,)/21/1 ~ 05:00 

0)/27/14 011:00 

0l/27/H CIS:OO 

01{27/H OI!:OO 

0l/27/14 O!:OO 

o,l{21/!4 O!I :OO 

o,l/27/14 (~:oo 

7MH o,J{11/H 16:C111 0,)/27/14 OI!:OO 

7S-IH I o,){17/H 16:08 0,){17/1'1 OI!:OO 

56-2Hi o,l{17/H 16:oa 0l/21/1'1 00:00 

IGa-90-7 o,1/27{H I(,:CIII 0){21/14 ClI!I:OO 

75-<JO.-] 0,)/27/14 16:08 0,1127/1'4 05:00 

67-U-] D1/H/1~ 16:C111 0,1/21/14 O!:OO 

74-37' ) 0,)121/1'1 16:£15 0,1121/14 O!:OO 

156-59-2 O)(,!1/1~ 16:te 0,1/17/1'1 05:00 

12.......,-1 01/27/1~ 16:<05 0,1/27/1'1 05:00 

7~-9S-] 01/27/1~ 16:C111 0)/17/1~ OI!:OO 

75-71"s 0)/21/14 16:0.5 0){27/1~ 0I!:00 

100-41.... o-tJtl1./ 1 ~ 1l:l5 04/01./ I~ 10,:00 

sa-aH 0,)/27/14 16:O.S 0){27/ 1~ 03:00 

75-{1.1-2 o,3{21/H 16:0! 0,)/27/ 1'1 08:00 

163+0-1--1 o,l/27/14 16:03 o,J(l1/14 O!:oo 

91-20-3 04Jt12/14 U:J.a 04/'01/14 10,:00 

100-41 ·5 01/27/14 16:00 0)127/14 O!:OO 

127·18.... OJ/27/H 16:0I! 0) /27/14 0/1:00 

IN-M·] 0)/27/1'4 16:00 0)/27/14 U\:OO 

1l30-20-7 04101./11 D :l5 04/02114 10,:00 

1S6-6D-5 o,1/21{H 16:Da 

1S6-6D-5 o,Jfla/ H 16:45 

79-01-6 o,3/27/H 16:toa 

o,J{17/H 015:00 

0,)128/11 09:00 

o,l/27/11 05:00 

Laborafory /D Number ES4809 Phone: (813) 881-9401 
Email: Info@Sunlabsloc.com 

Website: \w .... y.SUnLabslnc.com Page 24 of 40 



Report of Laboratory Analysis 

SunLabs Sample Number: 
Sample Designation: 

Par1Jmelers 

4032618-12 
DUP-1 

Method 

Volatile Organic Compounds by EPA 8260 

u 

EPA 8260 

EPA 8260 

The O)IIJpoJUnd 11·45 cJIU,)q.n for /Jilt fItJI. dell!ded. 

Units 

Sunlabs 
Project Number 

4032618 

t·latrix: 
Dale Collected: 
Date Received: 

Results 

0.51 U 

0.25 U 

Footnotes 

0' 
fada r 

I 
cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

April 02, 2014 

Groundwater 
03/25/14 00:00 

03/26/14 12:40 

MOL PQl CAS Date/TIme. Date/Time. 
Number Anatyled Prep 

Hethod Qualifier: 

05. 
0.25 

03[11/14 16:05 Ol(I.1/1-4 011:00 

0][17/14 16:(I!J 0)[l7/14 (8:00 

The r¢Ultr!d I"'.'~ is bdIl"cen the liIboratory method ~~ Emit and the bborMoq' pr.JCticdl qtJtJI"Itb!ion limf. 

lCS/ lCSD 

"8 
MS/J.fSD 

RPO 

SunLabs, Inc 

SunI...Jbs is f'I()/ oxr~tlJ' NBAt: cemrld1 fty lilts <tMy(e. Un/(!S"S" OIeded DlhtYHiS4 fTldiUlt, iJ '.£LAC CBtffld1!iUb-ronlrdd lJbor41oq' rus 
",..ntxrrled this atId,~ (see Wlty JelttY IlK tkLJf1s). 
wbx3lory CcntroI SJmp~ / L3bxiJtory CbtItroI SJ~ Dup.'blte 

Method 8!iJnk 

J.1cltrt< Sp':(-e / Ioldtr« Sp.'~-e OUp'i:cte 

RooMe Pen:ent a"fftYenre 

LaboriJfory ID lIumber E!4!09 

5460 8eaUffiOllI Cenler 8Nd., Suite 520 

Tampa, Fl33634 Page 25 of 40 

Phone: (6 13) 66 1-9401 
Email: lnfD@Sunlahsloc.com 

Website: WMY.SunLabslnc.COffi 



~~ 
Sun labs 

Batch No: B004195 
Test: 8260 VOC/NAPH 

Analyte 

Dlank (BOO419S-SLKl) 

SUfl0Q3le: 4-BromofJoorobenzetl! 

Surr0Q3te: D;bfomotlOOf~ 

Surrogate: ToIoeoe-dS 

1,1,1' TriChloroethane 

1, 1,2,2' Tetrachloroettl.:me 

1,1,2· T rictllotoetharoe 

1,1·Didlboeth3ne 

l, l -lXhloroethere 

1,2·Oichloroberuene 

1,2-Oid\IoroeU\3oe 

1,2-Oid\Ioropropane 

1,2,+ Trimettr,iberu:eoe 

I, J,5-Trimelhy\beSllene 

l ,l-D'chlofobenleoe 

l,HMlIoropropene (Totar) 

1,4-DichIorobemeoe 

Hlutaoooe. (t·IEK) 

Hiexaoone 

4-,..~th~1·2-penIiJnone ("Ual() 

"""'" e"""" 
8rorro:hlorometharoe; 

Bromcd:chlorometh3ne 

Bromofl)lm 

"""""""'" carbon do'sur-Ide 
(;alboo tetra(h1oOOe 

">I."""",,,,,, 
OIIorO!tl'li!lne 

Ollotoform 

"'''''-cis·! ,2-0ichIotoelhene 

CXbfomoch.lolomethane 

Dibfornomd:hane 

CW1lorodil1uorometnane 

EthyiDeruenc 

".,,,,,,/11""'~ 

t-'~Olbide 

,...ethyI tert-8utyI EtI'"oe" (f.fTBE) 

N~phthalene 

"""'" Tttrachloroetheroe 

T",""" 

X~ [TotaI) 

traM-) ,2 ·Dichloloethtile. 

Trichloroethene 

TrichlorOOuor~ne 

Villyl chloride 

lCS (8004195-B51) 

SunLabs, Inc 
5460 Beaumool Center Blvd., Suite 520 
Tampa, Fl33634 

Result Units 

... "'II"" 

" "'IImL 
SO "'II"" 
0.19 U ""'-
0. 19 U ""'-
0.92 U ""'-
0.23 U ""'-
0.31 U ""'-
MOU ""'-
0.24 U ""'-
0.28 U ""'-
0.37 U ",/l 
0.24 U ""'-
0.34 u ",/l 
0.11 U ""'-
0.21 U ""'-
2.1 U ""'-
1.5U ""'-
I.3 U ""'-
6.9 U ""'-
0.2] U ""'-
0.18 U ""'-
0.19 U ""'-
0.35 U ""'-
0.43 U ""'-
0.35 u ""'-
0.18 U ""'-
O.l9 U ""'-
0.36 U ""'-
0.19U ""'-
0.32 U ""'-
0.22 U ""'-
0.3) U "<lIL 
0.25 U ",/l 
0.42 U ""'-
0.20 U ""'-
0.26 U ""'-
0 .65 U ""'-
0.28 U ""'-
0.23 U ""'-
0.23 U ""'-
0.36 U ""'-
0.20 U ""'-
0.22 U ""'-
O.22U ""'-
OASU ""'-
0.5 1 U ""'-
O.2SU ""'-

Quality Control Data 
Suolabs 

Projed Number 

4032618 

Spike Parent 
Level Result %REC 

Prep3led &. An3/y2ed: 03/27/ 11 

SO 97.4 

SO 116 

SO 100 

Prepared (, Analyzed: 03/27114 

Cardna TDE, Inc. 

Projed~ion 

Northwood Anchor Site 

%REC RPD 
Umits RPD Limil ,.,., 

82-118 

85·120 

83-115 

Uiboralory ID Number EB4809 Phone: (813) 881-9401 
Email: Info@Sunlabslnc.com 

Website: wMy.Sunlabslnc.com Page 26 of 40 



~ 
Sunlabs 

Batch No: 8004195 
Test: 8260 VOC/NAPH 

Analyte 

lCS (BOO4195-BSl) 

Surrogate: 'I·Btomoflooroberuene 47 

Surrogate: DibromotluofomethMe 51 

Sunogate: ToilIefle-d.S 49 

1, 1, 1-T liChIofoethane 10 

1, 1,2,2· Tet~btoeth<lne '.2 
1,1,2-Trichlcxoelhane. 10 

l ,l-DiChloroeth.3oe 10 

l , l-Mlboethf:ne 11 

1,2-Dichlorobenzene ••• 
I,HlkhlorOo!U\3ne 10 

I ,H~chloropr0p3ne ••• 
1,2,+ Trimethytbemene ••• 
1,3,S-Trimetl'l'!1beruene ••• 
1,3 ·Dichboberuene 9.9 

1,3-CWUJropropene (Total) 20 

1,'I·DichJcxobeJ'lZene 10 

2·&Aanone ("~K) 9'l 

Hlexilnooe OS 

+Methvl-2·~ (I-UBK) 110 

-~ 110 
B,,,,,,,, 11 

&omochIofomethane 10 

&omcxIichIoromethaoe 9.9 
B,,_~ '.2 
&_~ 12 

Glrboo dislKlde 10 

carbon lelrilchloride 10 

"""obou"" , .. 
""" """'"' 11 

""""'~ 10 

0>10<""",,,,~ 10 

cis·I,H)ichloroett'oene '.9 

Dibromochlorometh3ne 9.' 

Dibromometharoe 9.' 

D:chlofodlluoromethal'le 10 

Bhylb,,,,,,,, 9.1 

1sopr00000benlene '.7 

t".eUr,iene. 0l1oOde 10 

,.....ethyI ten-Butyl EtheJ" (MT8E) , .• 
Naphthalene 10 

"""" • .7 

TetJiKhIoIoethene , .• 
T"'~ ••• 
Xv'enes (Total) 11 
trans·! ,2-0d\Jo(oetheoe 11 

Trictllofoethene 11 

Tr\chIorGl\loromethane 10 

VlIlyt chloride 10 

lCS Oup (8004195-0501) 

Surrogate: 4-BromotluorobellW'le " 

SunLabs,1 1lC 
5460 Beaumont Cenler Blvd., Suite 520 
Tampa, FL 33634 

Quality Control Data 

Result Units 

",' ml 

",'ml 

",'ml 

""" """ """ "<Ill 

""" """ """ 
""" """ """ "<1Il 

""" "<1Il 

""" "<1Il 
"<1Il 

""" "<1Il 

""" "<1Il 

""" """ """ 
""" "<1Il 
"<1Il 

""" "<1Il 

""" "<1Il 

""" "<1Il 
"<1Il 

""" "<1Il 
"<1Il 

""" "<1Il 
"'Il 

""" ",Il 

"<Ill 
"<1Il 

""" 
""" 
""ml 

Sunlabs 
Project Number 

4032618 

Spike Parent 

level Result %REC 

Prepared &. An3Iynd: 03/27/11 

SO 94.6 

SO 102 

SO 98.4 
10 101 

10 91.1 

10 " .• 
10 100 

10 lOS 

10 98.4 

10 100 

10 96.5 

10 96.3 
10 98.0 

10 98.7 
20 97.7 

10 101 

100 98.9 
100 94.8 

100 107 

100 103 

10 103 

10 10J 

10 9'l.1 

10 91.7 

10 121 

10 10< 

10 104 

10 96.2 

10 111 

10 10J 

10 102 

10 9'l.' 

10 98.5 
10 97.9 
10 lOS 

10 90.' 
10 97.0 

10 10< 

10 97.8 
10 101 

10 87.0 

10 97.8 
10 98.6 

30 1'" 

10 10. 

10 107 

10 " .• 
10 1'" 

Prepared t. Analyzed: 03/27114 

SO 94.8 

Laborato!}, 10 lIumbef EB4tlO9 

Page 27 of 40 

I Card"o TOE, I"c. I 
Project Description 

Northwood Anchor Site 

%RK RPD 

limits RPD 1.inl i! Flags 

81-118 

85-120 

8]-11 5 

78- 120 

69-124 

80-125 

80-120 

80-120 

8l)-120 

80-120 

8l).J20 

77-120 

67-120 

7+145 

73·121 

69-135 

53·130 

SI-1l7 

57-129 

70-1'19 

80-120 

80-120 

80-120 

76-120 

76-137 

71-146 

75·120 

80-110 

80-123 

80-120 

70-126 

80-120 

80-120 

80-120 

78-128 

80-120 

80-120 

72-145 

8(H20 

66-136 

80-120 

80-120 

74-127 

7+119 

8(}.120 

80-120 

7oH27 

78·13 1 

82- 118 

Phone: (813) 881·9401 
Email: lnfo@Sunlabslf'IC.com 

Website: wMY.SunLabslnc.com 



Batch No: 
Test: 

Analyt. 

8004195 
8260 VOC/NAPH 

lCS Dup (0004195-0501) 

SUl'logIlte: Dibfomollooromethaoe 

Surl~le: ToIoene-dS 

1, l ,I -Trfcl'kIroe\.lwle 

1, I,2,2-Teltachb'oethane 

1,1,2-Tr\chIofoethane 

I,H)ichiofottNlne 

1, ' -DicNofoethene 

1,2·DicNorobenWIe 

1,2·l);(hIoroel.hane 

1,2-Mlioropropane 

1,3,5"-TrlmetttyIbenzeoe 

1, 2,+ Trimethylberuene 

1 ,3-O:d'lb'obenl~ 

1,3-O".chlo(Op!'opent! (Tota l) 

1,4-lXhIotobeolet'!e 

2·ButaI'lOne (MEl<) 

2-Hoaro:JOe 

++'.ethyl·2·pental'\O!'le (I-IIBK) 

""""' .. ,,"" 
Bromoch\olomethane 

&omodlchbomethane 

"""""'" 
"""""""'" Carbon disuW'"1de 

carbon tetrachloride 
0>1<,,,,,,,,,,,,,, 
""""'""~ 
ChIorol'orm 

"'''.om,,,,,,,, 
os· J ,2 +Oic:hIor oet/'IeO\! 

OIbforrochlolomethane 

OIbromomethane 

D:chlorodlllJOl'omethane 

Ett1)o"ibeflzeI"Ie 

iSopropy$benzeoe 

/-lett1y\eoe ChIoIIde 

V.et;hy1 tert-Butyl Ether (I~TBE) 

"""""""" """" TdJoKhIofoetherle 

T"""'" 
Xylenes (Total) 

trMs· I ,2-0idl1or~ 

Trictlloroethene 

TrichlorcAlOfomethane 

V,nyl chloride 

Duplicate (B00419S -0UPl) 

5ufr~te: <I.8romoOvO/ober\le1'Ie 

Surrogate: o;blomoIlLlOfomethaoe 

Sunlabs, Inc 
54 60 Beaumont Center Blvd., Suite 520 
Tampa, Fl 33634 

Sl 

51 

' .8 
10 

JO 

II 

II 

JO 

II 

10 

10 

10 

10 

20 

II 

100 

" 
110 

120 

II 

12 

10 

'.7 
13 

II 

10 

'.8 
II 

II 

12 

10 

'.8 
10 

II 

'.5 
9.5 

II 

10 

9.8 

8.' 
II 

10 

31 

II 

II 

II 

II 

Result Uoits 

""mL 

""ml 

"'" "'" "'" "'" ",/l 

"'" "'" "'" ",/l 

",/l 

"'" ",/l 

"'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" ",/l 

"'" "'" ",/l 

"'" "'" "'" "'" "'" "'" "'" "'" "'" "'" "'" Parent sa mple: 4032701-05 

49 

50 

",lmL 

""ml 

Quality Control Data 
SunLabs 

Project NumbeT 

4032618 

Spil:e 

l ""'" 

Parent 

Result %REC 

Prepared &. Al\3tyled: 03/27/14 

50 

50 

10 

10 

JO 

10 

JO 

JO 

JO 

10 

JO 

JO 

10 

20 

JO 

100 

100 
100 
100 

JO 

10 

10 

10 

10 

10 

10 

10 

JO 

JO 

10 

JO 

JO 

JO 

JO 

10 

JO 

JO 

10 

10 

JO 

10 

10 

30 

10 

10 

10 

10 

50 

50 

lOS 

101 

98.5 

100 

101 
107 

II. 

104 
lOS 

101 

"., 
100 
103 

" .5 
106 

100 

95.9 

106 

123 

I II 

115 

101 
97.0 

126 

113 

103 

97.9 

lOS 

lOS 

II' 

102 

98.0 

104 
III 

95.0 

95.0 

II I 

102 

97.9 

89.' 
107 

103 

108 

110 

107 

III 

110 

Prepared & Analyzed: 03/17/14 

98.2 

101 

I cardn. TBE, Inc. I 
Project Desctiptioo 

Northwood Anchor Site 

%REC 
limits 

85·120 

8J. 115 

78·120 

69·124 

80-125 

80-120 

80-120 

80-120 

80-120 

80-120 

67·120 

]]·120 

7+1 <1 5 

7J.12 1 

69-135 

53·130 

51-137 

57·129 

70-1<19 

80-120 

80-120 

80-120 

76-120 

76-137 

71-1 46 

75-120 

80-120 

80-123 

81> 120 

70- 126 

80- 120 

80- 120 

SQ. 120 

78· 128 

80-120 

80-120 

72-1<15 

80-120 

66· 136 

80-120 

80-120 
74-127 

7+129 

80-120 

80-120 

7+127 

78·13 1 

82-118 

85-120 

RPD 

2.31 

8.86 

2.57 

7.04 

8.12 

6.01 

<1.87 

6.03 

1.62 

<1.17 

3.81 

1.83 

<1.15 

1.3<1 

1.2 1 

0.281 

13.0 

3.<17 

11.0 

3.28 

5.62 

3.65 

8.09 

1.<15 

1.15 

5.64 
5. 11 

1<1.8 

2.09 
0.51)3 

5.66 
5.65 

<1.1<1 

2.08 

5.77 

3.11 

3.51 

2.72 

'.80 
<1.07 

3.8<1 

3.99 

0.280 

10.6 

5.1<1 

RPD 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

" 
20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Labora tory ID Number E84809 Phone: (8131881·9401 
Email: Info@SunLabslnc.com 

Website: wu ...... SunLabslnc.com Page 28 of 40 



~ 
Sunlabs 

Batch No: B004195 
Test: 8260 VOC/NAPH 

Analyte 

Duplicate (BOO419S-0UPl) 

SUH0g3te: Tolueoe-d3 

l,I,I-TrlchIofoeth.aoe 

1, 1,2,2-Tetrachloroett\3ne 

l, t ,2-Trid'IIoroethane 

1,t-Oidlloroethone 

1,l·amlor~ 

1,2-achlorobeozene 

1,2-D:chloroetllar.e 

I,Hlidl loropi'opane 

J,J,S-Trimettr,1benlene 

1.2,+ T rirneth\iberuene 
1,3-[WlIoroberueoe 

I,J-O:d'lloropropene (Total) 

1,4-0:dtlofobenlene 

2-8utaoooe (I-:CK) 

2'Hexa~ 

H~yi·2·pentanone (MIBK) 

"""~ 

""-B..-0!1"ICdI1or0l'l'lethane 

Bromodidllorom&har.e 

"'omoI~ 

"'-'" 
Carbon d<stKde 

Carbon tetriKtIIoncIe 

Chlofobemeoe 

Chloroethane 

Olloro(orm 

Chloromethane 

c:is-J;l-Dichloroethene 

Dibr~ 

Dibromomethane 

Dichlorodrflocwomethane 

Ethylberuene 

lsoproPylwuUle 

,...etlJ~Chloride 

'~.elhyI tert-6ut)1 Ether (/.fTBE) 

,~ 

"""'" Tetr~~ 

T~_ 

Xylenes (Total) 

trans-l ,2-D:chboelhene 

T""""'''''''''' 
Trichlorof\.loromethane 

Vonyl chloride 

Matrix 5plke (0004195-M51) 

Surrogate: 4-StomolloorOOeruene 

Surrogate: DibfomoOuorornahilne 

Surrogate: T oIuene-d8 

Sunlabs, Inc 

5460 Beaumont Center Blvd., Suite 520 
Tampa, Fl33634 

Result Units 

Parent Silmple: 40)2701·05 

49 ",/mL 

0. 19 U '-Oil 
0.19U "OIl 
0.92 U "OIl 
0.2] U "OIl 
0.3<1 U "OIl 
0.40 U "OIl 
0 .24 u "OIl 
0.28 U "OIl 
0.24 U "OIl 
0.37 U "OIl 
0.34 U "OIl 
0.11 U "OIl 
0.21 U "'til 
2.1 U "OIl 
1.5 U "OIl 
I.]U "OIl 
6.9 U "OIl 

0.23 U "OIl 
0.18 u "OIl 
0.19 U "OIl 
0.35 U "OIl 
O.'OU "OIl 
0.35 U "OIl 
0.18U "OIl 
0.19 U "OIl 
0.36 U "OIl 
0. 19 U "OIl 
0.32 U "OIl 
0.22 U "OIl 
0.33 U "OIl 
0.25U "OIl 
0.42U "OIl 
0.20 U "'til 
0.26 U "OIl 
0.65 U "OIl 
0.28 u "OIL 
0.55 "OIl 

0.23 U "OIl 
0.36U "OIl 
0.20 U "OIl 
0.22 U "OIl 
0.22 U "OIl 
0.48 U "OIl 
0.51 U "'til 
0.25 U "'til 

Pilrellt sample: 4032701-07 

51 "lIml 
49 ",/mL 

50 "lIml 

Quality Control Data 
Sunlabs 

Project Number 

4032618 

Spike Parent 

lew< Result %REC 

Prepared to. Analyzed: 03/27/14 

50 97.7 

tiD 
,/0 

,." 
,/0 

tID 

,/0 

NO 

,to 

'to 
,to 
,to 

,." ,." ,." 
,/0 

,/0 

,/0 

NO 

,/0 

ti~ 

tiD 

,." 
,." 
"0 
,/0 

,/0 

tID 

,to 
NO 

' /0 
,/0 

,." ,." ,." ,." 
,." 
3.' 
,/0 
tID 

tiD 

tiD 

tiD 

,/0 
"0 
"0 

Prepaled & Aila.tylecl: 03/27/14 

50 102 

SO 98.8 

50 ' 00 

cardno TOE, Inc. 

Project Deso~ 

Northwood Anchor Site 

DkREC RPo 
limits RPO Limil FI'9' 

83-11 5 

100 

100 
100 
100 

100 
100 

100 
100 
100 

100 
100 

100 
100 

100 
100 

200 
100 

200 
100 

100 
100 

100 
100 

100 
100 
200 
100 
100 

100 
100 
100 

100 
100 
100 

100 

100 
147 100 

100 

100 
100 
100 

100 
100 

200 
100 

82·118 

85-120 

83-115 

Laboratory 10 Uumber E,4809 Phone: (813) 881·9401 
Email: Info@Sunlabslnc.com 

Page 29 of 40 Website: w,o,w.SunLabslllC.com 



Batch No: 
Test: 

Analyte 

B004195 
8260 VOC/NAPH 

Matrix Spike (B00419S·MSl) 

I, I, I·T rich!ofoethar.e 

1,1,2,2·TetrocM)(oetI\ane 

1,1,2·TtichIoroethalle 

1,I·O:cNoroetMne 

1,I·O:chIoroethene 

1,2·O:ch~obettz.:ne 

I,H)chloroethane 

1,2·():ct\1ofopropane 

1,2,4-Trimethylberuene 

1,3,5·Trimeth~1t:.emene 

1,3·D'chIorobemf.ne 

1,3·0chloropropene (Total) 

1,4·0:chIorobenw-.e 

2·Butanone (MEK) 

2·
+f.',eth~·2·pe1Itanooe (~\IB!<) 

"""'" B'",~ 

Bromochlofomethane 

BrClfllCldichloromethane 

~-~ 
~"""""""'~ 
Carbon d&or"!de 

GarbJo tetrcch10ride 

OlJolot:enzene 

"00""""", 
ChlorofOfrn 

Q-"" 
tis·I,2·0:.chbioettrene 

Dibromochloron'\eoe 

Ditxomomethar.e 

~lorodil'luol'OfI'lethane 

Ethylt:.emeJ'te 

iSopro[lflbetuene 

t·let:ttyIene Dllo!ide 

f.'.ethyl tert·!kJt)1 Ethe (r·rn>E) 

Naphth3lene 

""'~ 
TetrilCh!ol"oethene T._ 
xy1eoes (Total) 

bans·) ,2·0idlJOfoethene 

TrichIOfoetheoe 

T richlorotluoromethane 

VI!1y1 chloride 

SunLabs, Inc 
5460 Beaumool Center Blvd., Suite 520 
Tampa, FL 33634 

Result Units 

SunLabs 
Project Number 

4032618 

Spike 

Level 
Parent 

Result: 

Quality Control Data 

%REC 

cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

%REC 
Umits RPD 

RPD 
Limit Flags 

Parent Sample: 4032701·07 Pr~red & Al\3Iyzed: 03/27/14 

11 

10 

9.8 

10 

11 

10 

10 

9.7 

11 

11 

11 

18 

10 

8S 

8S 

96 
99 

11 

10 

9.7 

7.7 

11 

11 

9.4 

10 

10 

10 

9.8 

10 

9.2 

10 

11 

10 

11 

8.7 

9.7 

9.0 

9.4 

11 

11 

34 

11 

12 

12 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

100 

100 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

30 

10 

10 

10 

10 
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tiD 

tID 

,.U 
'ID 
'ID 
tiD 

,.U 
'ID 
'10 

''0 
NO 

,.U 
'ID 
'10 
, .. 0 

'.'0 
'U ,.U 
tiD 

NO 
NO 

'.U 
'.'0 
NO 
,.U 
NO 

'.'0 ,.U 

"" "0 
'10 
tID 

2.1 

'10 
"0 
"0 
'10 
"0 
tiD 

'.U 
'10 

105 

101 

97.8 

105 

114 

104 

102 

97.4 

110 

lOS 

lOS 
91.4 

103 

87.7 

84.9 

95.5 

98.8 

106 

101 

95.9 

77.3 
106 

lOS 

94.3 

101 

105 

102 

97.9 

105 

92.3 

104 

106 

102 

107 

SM 

95.8 

68.7 

94.2 

105 

107 

11< 

lOS 

liS 

117 

103 

71-120 

71-124 

77·127 

79·120 

53-125 

8()-122 

81-122 

80-120 

52·129 

46·129 

51)- 154 

57·120 

58·135 

55·143 

51·150 

51-135 

45· 159 

45·149 

80-120 

80- 123 

55·120 

56·160 

74-143 

70-120 

73·120 

76·129 

77·122 

58·147 

75·121 

74-120 

80-120 

57·145 

73·120 

58·120 

66·141 

79·128 

5+145 

42· 130 

5]·141 

52·122 

44-135 

72-120 

56·124 

52· 138 

71·142 

Phone: (813) BIlI·9401 
Email: Info@Sunlabslnc.com 

Website: wu.'I.Sunlabslnc.CQffi 



~ 
Sun labs 

Batch No: 
Test: 

Analyte 

8004199 
TDS SM2S40 C 

Blank (B004199·BLKl) 

Total O:ssol"ed Sof:ds 

LCS (8004199-851) 

lCS Dup (8004199-8501) 

Tool Dissol',~ Solids 

DUplicate (B004199-DUPl) 

Total DiSS(io.'ed So/'ds 

Duplicate (B004199-DUP2) 

Total o;ssol'.<e(I So/(1s 

Batch No: 
Test: 

Analyte 

Blank (B004201-8LKl) 

8004201 
8260 VOC/NAPH 

Surrogate: 4-BrO!T'l()(l1)orobe1\zene 

Surr0g3te: DibromoOuoromethane 

Sorr0C}3te: ToI1..IeI1e-(jS 

I, I, I ·TlichIoroeth3ne 

1, 1,2,2-Tetrachloroethane 

1,1 ,2-Tric:hIoroethane 

I,I-D:dliofoethane 

1,1-D:d1Joroetr.er.e 

1,2-D:<hlofobemeoe 

1,2-D:chIorot'thane 

1,2-D:d1iofopropane 

1,2,+ Trimethylbemcne 

1,],5-T rimetttylberueoe 

1,]-{);<h\oI'obenlene 

1,3-D:chIoropfOpene (Total) 

1,4-D:chJoroberuene 

2-Butimone (I-IEK) 

2-Hexar'lOOo!! 

+ro:.:thyl-2-pentll1one (1·1lBK) 

-~ 
,,"'~ 

Bromochlofomethane 

BromodichloforTl€tl\ane 

'''''''''''"'' 
Bromometh~ne 

C3rbon disuW-ide 

carbon tetrachloride 

Chlalobenlene. 

0'"""""", 

SunLahs, Inc 
5<160 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

Quality Control Data 

Result Units 

2.0 U "'OIL 

950 moIL 

%0 "'OIL 

Parent Sample: 4032504-02 

"" -Parent Sample: 4032701-01 

160 

Result 

49 

52 

SO 

0.19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

0.40 U 

0.24 U 

0.28 U 

0.]7 U 

0.24 U 

0.34 U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3 U 

6.9 U 

0.23 U 

O.laU 

0.19 U 

0.35 U 

0.43 U 

0.35 U 

0.18 U 

0 .19 U 

0.36 U 

"'OIL 

Units 

og/mL 

"'1/mL 

"'1/mL 

",IL 
"OiL 
",IL 
",/l 

"<IlL 
"<IlL 
"l1L 
"<IlL 
"<IlL 
"<IlL 
"<IlL 
"<IlL 
"<IlL 
",IL 
"'IL 
"<IlL 
"<IlL 
"<IlL 
",IL 
"<IlL 
",IL 
"<IlL 
"<IlL 
"<IlL 
",/L 

"<IlL 

Sun Labs 

Project Number 

4032618 

Spike Parent 

Level Result %REC 

Prepared &. Analyzed: 03/18/14 

Prepared r. Al\3lyled: 03}28/1'1 

1000 95.'1 

Prepared &. Analyzed: 03/28/14 

1000 96.0 

Prepared &. Analyzed: 0)[28/14 

540 

Prepared &. Analyzed: 03/28/14 

160 

Spike Parent 

Level Result %REC 

Prepared &. ArW;zed: 03/28/14 

SO 98.5 

SO 103 

SO 99.9 

Laboralory ID Number E84809 
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Cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

%REC 

Limits 

75-120 

75-120 

%REC 
Limits 

82·118 

85- 120 

83-11 5 

RPD 
RPD Limit Flags 

0.627 20 

3,61 10 

3.73 10 

RPD 
RPD Limit Flags 

Phone: (813) 881·9401 
Email: Info@SunLabslnc.com 

Website: wJ.w.SunLabslnc.com 



~ 
Sunlabs 

Batch No: 8004201 
Test: 8260 VOC/NAPH 

Analyte 

Blank (BOO4201-BlKl) 

O"',,"~ 
ChloromE'lhane 

ds-l,l-l>dIlotoethene 

CXbromodlloromethane 

o;bromomethane 

D:dllol'odlfluoromet:h3ne 

Ethy\bef'llffie _W_ 
,.'.ethyIene 0110ride 

1).eth)1 IM·Butyt EtheJ" (I.rmE) 

llapOthalene 

""~ 
Tetrac.hloroetnene 

T"_ 
Xy!enes (Total) 

trans- I ,2-D'.dlloroetheoe 

Trichloroethene 

TridllorofkJol0meth3n.e 

VO(1','1 chloride 

l CS (8004201-851) 

Surrogate: 4·BromoO\)o(OOenzet1e 

StKrog.ate: [);bromorJuororroetmne 

Surrogate: Toluene-d8 

1,1,I-TricNomethi!ne 

1,1,2,2·Tetrachloroethane 

1,1,2-TricNofoethane 

1, 1-~oethane 

1, !·CXchIoroethene 

1,2-Dichlorobenzene 

1,2-[)ichloroethane 

1,2..£WlloropfOpane 

1,3,S-TfimethylbeJ'llene 

1,2,4-T fimethylbellzeoe 

1,3-ri.chhoberuene 

1,3-D:dlIofopfopefle (Total) 

1,4-Dichlorobemeoe 

H~lJtanooe (MEK) 

2-H/'.:J'2OO!1e 

4-Het:h \1-2-pentar'lOOe (1-1IB/(j 

A<el~ 

""-Btorrochlol"omethar.e 

Btomodidlloromethi!ne 

Bromoform 

""""""'""~ 
C3rOOn disuW"1de 

C3rbon tetrachloride 

CI1loroberuene 

CI1 loroethane 

(hIo.rofOfm 

SunLabs, Inc 
5460 Beaumont Center Blvd ., Suite 520 
Tampa, FL 33534 

Result Units 

0. 19 U "9fl 
0.32 U "9fl 
0.22 U ",/I. 

0.33 U "9fl 
0.25 U "9fl 
0.42 U "9fl 
0.20 U ",/I. 

0.26 U "9fl 
0.65 U "9fl 
0.28 U ogjL 

0.23 U "9fl 
0.23 U "9fl 
O.36U "9fl 
0.20 U ",/I. 

0.22 U "9fl 
0.22 U ",/I. 

0.48 U "9fl 
0.51 U "9fl 
0.25 U "9fl 

49 "9/me 
SO "",me 
SO "",me 

10 "9fl 
10 "9fl 
10 "9fl 
10 "9fl 
10 "9fl 
10 ",/I. 

9.9 "9fl 
10 ",/I. 

10 ",/I. 

10 "9fl 
10 "9fl 
20 "9fl 
10 ",/I. 

" "9fl 
90 "9fl 
98 ogjl 

110 "9fl 
10 "9fl 
11 "9fl 

9.8 ogjL 

9.2 ",/I. 

11 "9fl 
11 ogjl 

10 ",/I. 

10 "9fl 
10 "9fl 
10 "9fl 

Quality Cont rol Data 
Sunlabs 

Proj ect Number 

4032618 

Spike Parent 
Level Result %REC 

Prepared &. AI\3lyled: 03/28/14 

PJep.lIed t. Ana1yled: 03/28/14 

SO 98.S 

SO 99.8 

SO 99.0 

10 101 

10 102 

10 101 

10 IOJ 

10 102 

10 100 

10 99.0 

10 99.9 

10 IOJ 

10 103 

10 lOS 

20 100 

10 101 

100 92.5 

100 89.7 

100 98.3 

100 108 

10 105 

10 108 

10 97.8 

10 91.6 

10 112 

10 107 

10 101 

10 101 

10 100 

10 lOS 

cardno TOE, Inc. 

Project Desaiption 

Northwood Anchor Site 

%REC RPD 
Umits RPD Limit Flags 

82· 118 

85-120 

83-lI S 

78·120 

69-124 

8{}-125 

80-120 

8{H20 

80-120 

80-120 

80-120 

67-120 

77-120 

74-145 

73-12 1 

69-135 

53-130 

51-137 

57-129 

70-149 

80-120 

80-120 

80-120 

76·120 

76-137 

71-146 

75·120 

80-120 

80-123 

80-120 

Laboratory ID Number EB4~09 Phone: (813) 881-9401 
Email: Info@SunLahsloc.com 
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~ 
Sunlabs 

Batch No: 
Test: 

Analyte 

lCS (B004201-B51) 

">I""" •• "",, 
os-1,2-D'.dlloroetheoe 

D.bfomochlofomethar.e 

abfomomethane 

MtIorootluoromethar.e 

Ethylbenzffie 

isopr!lp'(lberuene 

I·~iene Olloride 

B004201 
8260 VOC/NAPH 

I/~thyt lert-Wyi Ether (1·f11lE) 

I~phthalene 

5",~ 

Twac.l'llotoethene 

To_ 
X~1enes (ToW) 

trans-! ,2-D'.d1loroether.e 

Trichloroethene 

T r'dlloronuocometharoe 

VlIlyt chloride 

LCS Dup (8004201-8501) 

StKrogate: 4-&omotILIOfoOenzMe 

Surrogate: D:bromofltlO(omethane. 

Surrogate: ToIlX'ne-1J8 

I,I,I-Trichloroethane 

1 ,1.2,2-Tl'trachkIt~ne 

1,1,2-Trichlofoetl'lar.e 

l,i-Dichloroethal"o'! 

1,HXchb"oethene 

1,2·[)chbobefllene 

1,2-O:chloroetl'lar.e 

1,2-D:chloroprcpa.1'\e 

1,2,+ Trimethy!bemene 

1,3,5-T rlmethylbenzeoe 

1, H>:ctlloroberuene 

1,J-[).chloropfopene (Tota l) 

1,4-D€d1lorobenzet'le 

2-But:!none (1-1E1C) 

2-Hexaoooe 

4..f.'.ethyl-l·peIltaoone. (MIBK) 

""t~ 

"","" 
Brornocl1lofomethane 

&omodichJ()(omethane 

,,,,,""~ 

,,-'" 
Glrtxm d;Surlde 

Carbon tetIachloride 

Chlowberuene 

"""''''''''''' (hlo(oform 

Olklromethane 

Sunlabs, Inc 
5460 Beaumont Center Btvd., Suite 520 
Tampa, Fl33634 

10 

10 

10 

10 

9.2 

9.7 

10 

9.7 

10 

8.8 

9.' 

11 

10 

32 

10 

10 

9.9 

9.0 

50 

" 
." 

9.5 

10 

9.9 

9.9 

10 

9.8 

9.7 

9.9 

10 

10 

10 

20 

10 

" 
'" 99 

96 

10 

10 

9 .6 

9.6 

!3 

10 

9.4 

9.6 

9.2 

9.8 

9.6 

Quality Control Data 

Result Units 

",/ml 

",/ml 

og/ml 

",/l 

'9/l 
'9Il 
'9/l 
",/l 

'9Il 
'9/l 
",/l 

'9/l 
",/l 

"'liL 
"'liL 

'9Il 
'9Il 
'9/l 
",/l 

'9Il 
'9/l 
",/l 

'9Il 
'9Il 
'9/l 
'9Il 
",/l 

'9/l 
'9Il 
",/l 

'9/l 

SunLabs 
Project Number 

4032618 

Spike 

Level 

Parent 

Result %REC 

Prepared (. Analyzed: 03/28/14 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

30 

10 

10 

10 

10 

50 

50 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

" 10 

100 

100 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

100 

100 

103 

99.9 

91.6 

97.0 

103 

96.6 

101 

88.4 

91.0 

106 

103 

107 

102 

102 

98.6 

9<>.3 

Prepared &. AnaIyled: 03{28/14 

99.0 

97.5 

97.5 

95.0 

103 

99.2 

99.1 

102 

9804 

97.3 

98.6 

lOS 
103 

102 

99.3 

102 

91.8 

88.8 

98.5 

95.7 

101 

104 

95.5 

96.3 

126 

103 

94.5 

96.1 

92.4 

98.5 

95.9 

Laborafory ID Number E84809 
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cardno TBE, Inc. 

Project Description 

Northwood Anchor Site 

%REC 
Umits 

70-12.6 

8(>-120 

80-120 

80-120 

78,128 

80-120 

80-120 

72-145 

80-120 

66-136 

80- 120 

80-120 

7+127 

74-129 

80-120 

80-12.0 

7+127 

78-131 

82-118 

85·120 

83-115 

78·120 

69-124 

80-125 

80-120 

80-120 

80-120 

80-120 

80- 120 

77- 120 

67-120 

7+145 

73-121 

69-135 

53-130 

51-137 

57-129 

70-149 

80-120 

80-120 

80-120 

76-120 

76-137 

71-146 

75-120 

80-120 

80-123 

80-120 

70-126 

RPD 

6.02 

0.293 

2.00 

3.57 

OAS9 

1.91 

1.73 

1.3 1 

1.83 

0.195 

3.39 

0.902 

0.983 

0.705 

1.01 

0.254 

12.4 

3.30 

4.05 

2.38 

5.00 

11.7 

3.52 

6.95 

4.67 

8.30 

6.39 

4.39 

RPD 
Limit 

" 20 

" 
" 
" 
" 
" 
" 
" 22 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" " 
" 
" 
" 
" 

Flog, 

Phone: (613) 661·9401 
Email: Info@SunLabslnc.com 

Website: w".w.SunLabslnc.com 
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Sunlabs 

Batch No: 
Test: 

Analyle 

8004201 
8260 VOC/NAPH 

LCS Dup (8004201-8SD1) 

cis- I ,2-Dichlofoethene 

Dibromodlloromethar.e 

Dibromometh3ne 

£XchIoroolfluoromethane 

EU1y1beru:ene 

"""'-~ 
r1ettr,iene 0l1oOde 

,.lethyI tert-8uty1 Ether ("'TBE) 

r~phth3ler.e 

""~ 
T""""",,,,,,,,,,, 

T"""'" 
Xy!enes (Tool) 

trans-! ,2-o;mlo..-oethe'le 

T riChlotoethene 

Trichlorolluoromethar.e 

VIIly! chloride 

Duplicate (B004201-DUPl) 

SUHOI]ilte: 4-Bromofloorobenzene 

$urrog<lle: D:bromofiUOlomeU\arle 

Surr093le: ToIuene-<!S 

1, 1, I-TriChloroethane 

1,1,2,2' TetJDchIoroeth.ane 

1,1,2-Trichioroethane 

1,1-{)(dlb'oethane 

1,I·Dic/lIo(oeihene 

1,1-D:chloroberuene 

1,Z..o:cilloroahane 

1 ,2-[~d1!uropfOpane 

1,2,4-Trimethylbenzeroe . 

1,3,S-Ttimettryiberuene 

1,3-Dkhloroberuene 

I ,J-D:chJo(opfOpene (Tool) 

1,4-Dichloroben1ene 

2-Butanooe (I-'EK) 

2-He:<anooe 

+1-'.eth\1-2-pentanooe (MIBK) 

""""'" 
B",,~ 

Bromochlofomethane 

Bromodichloromethar.e 

&omoI~ 

&"""""""''''' 
Carbon d;su..-Ide 

Carbon tetrachloride 

O>Io<obero~ 

ChIor0eth3ne 

OJlorofOfm 

Chloromethane 

tis· 1 ,2·D:chlofOetl'lene 

Sun labs, Inc 
5460 Beaumont Gentel' Blvd., Suite 520 
Tampa, Fl 33634 

Quality Control Data 
'--- S- '-n-la- b-' ----. I Cardno TOE, Inc. I 

Project Number . . 

9.9 

9.5 

10 

9.2 

9.' 
10 

9.3 

9.' 
10 

9.3 

10 

10 

33 

9.8 

10 

9.8 

9.3 

Result Units 

Parent Sample: 4032701·17 

47 

51 

47 

0.19 U 

0.19 U 

0 .92 U 

0.23 U 

0.34 U 

0.40 U 

O.HU 

0.28 U 

0 .37 U 

0.24 U 

0.34 U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3 U 

6.9 U 

0.23 U 

0.18 U 

0.19 U 

0.35 U 

0,43 U 

0.35 U 

0.18 U 

0 .19 U 

0 .36 U 

0.19 U 

0 .32 U 

0.22 U 

og/ml 

og/ml 

og/ml 

"'JIl 
",/L 

"'JIl 
",11. 
"!IlL 
"'JIl 
"!IlL 
",11. 
"'JIl 
"'JIl 
"'JIl 
"'JIl 
"'JIl 
",11. 
"'JIl 
"'JIl 
"'JIl 
",11. 
"'JIl 
"'JIl 
"'JIl 
"'JIl 
"'JIl 
"'JIl 
",11. 
"'JIl 
"'JIl 
"'JIl 
",11. 

4032618 

Spike 

Level 

Parent 

Result %REC 

Prepared & Anatyzed: 03/28/14 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

30 

10 

10 

10 

10 

50 

50 

50 

98.6 

95.1 

100 

92.4 

95.5 

100 

93.0 

95.8 

" .5 
93.1 

105 

101 

110 

98.5 

102 

98.0 

93.1 

Prepared & Analyzed: 03!28/14 

tiD 

tiD 

tID 
tto 
t,~ 

NO 

tiD 

tlO 
tiD 

tID 

tto 
tlO 

tlO 

tto 

tto 
tto 
tlO 

tlO 
tID 
tlO 

tto 
tlO 

tto 
riO 

tID 
t,V 

tto 
tID 

tID 

94. 1 

101 

93.7 

Laboratory 10 Uumber E84809 
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Project Description 

Northwood Anchor Site 

%REC 
limits 

80-120 

80-120 

8(H20 

78,128 

80-120 

80-120 

72-145 

80-120 

66-136 

80-120 

80-120 

7+127 

74-129 

80-120 

80-120 

7+127 

78·131 

82,118 

85-120 

83·115 

RPD 

1.51 

8.36 

0.)00 

0.870 

1.56 

2.36 

3.'" 
4." 
11.8 

2.18 

0.759 

1.66 

2.98 

3.39 

0.785 

0.610 

3.05 

RPD 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

200 
200 

200 

200 

200 
200 
200 

200 
200 

200 
200 
200 

200 
200 

200 
200 
200 

200 
200 
200 

200 
200 

200 
200 
200 

200 
200 
200 

200 

Phone: (813) 881·9401 
Email: Info@Sunlabsloc.com 

Website: wl.'.v.SunLabslnc.com 



~ 
Sun labs 

Batch No: 
Test: 

Analyte 

8004201 
8260 VOC/NAPH 

Duplicate (B004201-DUP1) 

Dtxomochloromethane 

D.llromomethane 

!>:chIotod.r1uoromethane 

Eth,.,.",,,,, 

Isoprop'{lbemef'oe 

I·~ 0\J0ride 

/.'.ettr,1 left-Butyl Ether (Ml&) 

Naphthalene 

"",~ 
TetrilChloloethene 

T.~ 

X~1eoes (Tot3I) 

trans- , ,2-0:d'ilofoethene 

Trrnloroethene 

TridllorofUoromethane 

W lyl chloride 

Matrix Spike (B004201-MSl) 

Surrogate: 4·&omoIlooroberueoe 

Surrogate: DibrOfl"lOlluol"~ 

Surrogate: Toluene-d8 

1,1,I-T~oetharoe 

1,1,2,2-Tetrachloroethane 

1,1,2-Ttichloroeth3ne 

1, I·o;<hboetl\ane 

I,I-{):chlofoethefle 

1,2-D:chlorobenzene 

1,2-Dichloioethane 

1,2-Dichlompropane 

1,2,4-Trimethyfbeiuene 

1,3,5-Trimethylberueoe 

1,3-Dichlorobenlene 

1,3-D:<hloropropene (Total) 

1,4-Dichloroben.zene 

2-Butanooe (l·lEK) 

2-l-\e):anone 

4-fJ.ethyl·2-pentanone (/·IlBK) 

"""0<'< 
"",~ 
81"CIfI'lOChlol"omethane 

81"omodlchlotomethane 

&omoform 

81"OI"l"IOIllethane 

carbon disuW"ide 

Carton tetrachloride 

OlJorot~fIlene 

Olloroethane 

Olloroform 

Olloromelfune 

Cis-I,2-Ddlloroethene 

Di brornochloromethane 

SunLahs, Inc 
5460 BeaurTlOfIl Center Blvd., Su~e 520 
Tampa, FL 33634 

Result Units 

Parent Sample: 4032701-17 

o.:n u 
0.25 U 

0.42 U 

0.20 U 

0.26 U 

0.65 U 

0.28 U 

0.23 U 

0.23 U 

0 .36 U 

0.20 U 

0.22 U 

0.22 U 

0.48 U 

0.5 1 U 

0.25 U 

Parent sample: 4032701-19 

<7 

49 .., 
'.5 
B.5 

' .5 
B.7 

'.4 
' .0 
B.B 

B.4 

' .0 
B.7 

8.' 
17 

B.' 
75 

75 

B6 

" 
'.4 

B.' 
B.7 

B.1 

10 

'.0 
'.4 
B.7 
,.] 
'.1 
B.7 

B.7 

B.1 

og/ml 

",Iml 

",Iml 

"'IL 
",IL 

""'
""'
""'
""'
""'
""'
",/l 

""'
ogll 

",IL 

""'
""'
",IL 

""'
ogll 

"'IL 

""'
",IL 
",IL 

""'
",Il 

«IlL 

""'
""'
""'
",Il 

"l1L 
«IlL 

Quality Control Data 
Sunlabs 

Project Number 

4032618 

Spike 
,,,,,,,I 

Parent 
Result %REC 

PJepared & MI3lyloo: 03/28/14 

50 

50 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

100 

100 
100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

110 

t.~ 

t.~ 

tlO 

tiD 

t.~ 

t.~ 

1.Z 

tID 
tiD 

t.~ 

tto 

t.~ 

tto 
t.~ 

tID 

Prepared & Ana/yled: 03/28/1<1 

tiD 

tto 
tiD 

tID 
tto 

tto 
t.~ 

ND 

t.~ 

110 

tiD 

tiD 

tiD 

tiD 

tiD 

tID 

tiD 

tID 

NO 

110 

110 

tiD 

tID 

tiD 

tiD 

tiD 

@ 

110 

1<0 

t.~ 

94.8 

97.7 

98.0 

95.0 

84.9 

95.1 

87.4 

93.9 

89.5 

" .1 
84.4 

89.8 

86.B 

85.9 

83.9 

89.1 

75.3 

75.1 

8S.S 

92.4 

94.2 

86.5 

86.8 

81.6 

104 

90.1 

93.6 

87.2 

93.2 

91.2 

87.4 

87.2 

8 1.5 

Cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

%REC 

Umlts 

82-118 

85·120 

83-115 

71-1 20 

71·124 

77-127 

79-120 

63-126 

&1- 122 

81·122 

80-120 

52·1 19 

46-129 

6D-154 

57'120 

68-135 

55-H) 

51-150 

61-135 

45-169 

45-1<19 

80-120 

SD-123 

65-120 

56-160 

74-143 

70-120 

73-120 

76-1 29 

77·122 

58-147 

75-11 1 

74-120 

RPD 

100 

RPD 
Limit 

100 

100 
100 

100 
100 
100 

211D 

100 
100 

100 
100 

100 
100 

100 
100 

100 

LabO/alory 10 number ES4S09 Phone: (813) 881·9401 
Email: Info@SunLahslnc.com 

Website: wm ... SunLabslnc.com Page 35 of 40 



~ 
Sun labs 

Batch No: 
Test: 

""'lyte 

8004201 
8260 VOe/NAPH 

Mabix Spike (Ba04201-MS1) 

Dibc~ne 

D:chlorootlooromethaoe 

EUlylbenzene 

l5opr~beruene 

r~.ettly\ene O1\oride 

r·\ethy!tert-Butyl Ether ( t.fTBE) 

t13phthalene 

Sly<= 

Twadllofoethene T._ 
Xyler.e:5 (fotal) 

tsans· l ,2..f>'>c:h1ofoethene 

Trichloroethene 

T ric.ttIorof\lolomethi!oe 

VIIly! chloride 

Batch No: 
Test: 

""'lyle 

Blank (B0042S4-BLK1) 

8004254 
8260 VOe/NAPH 

Surrogate: 4-BromoOl.IOroben.zene 

Surrogate: Dibcomotluo..-omethane 

Surrogate: Toluene-d8 

1,1,i-TrichIoI'oethane 

1,1,2,2· T etJachlofoethane 

1,1,2-TticJ\'o((:lethane 

1,I-affiloroet~ne 

1, 1·D:chloroethene 

1,2-O:chlorobefilene 

1,2-Didlloroethane 

1,2-DichlofOpropane 

1,3,S-Trimethylbenlene 

1,2,+ Trimeth~1ba1Zene 

l,)-Dichloro/.lerueoe 

1,J-D:dlloropropene (Total) 

1,H>'.chb!obenzene 

2-SlJlanooe (r·IEK) 

2 -t-lex3none 

4-t·!.ethyl-2-pentar.one (~1I8K) 
Are,,,,,, 
"",~ 
&omochJofometharoe 

&omodichlotomethane 

&omot()(m 

B"''''''''''''~ 
carbon d<s\K1de 

Carroo tetrachloride 

Sunlahs, rOC 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

Result Units 

SunLabs 

Project Number 

4032618 

Spijke Parent 

Level Result 

Quality Control Data 
cardno TOE, Inc. 

Project Description 

Northwood Anchor Site 

%REC RPD 
%REC Umits RPD Limit Flog, 

Parent sample: 4032701-19 Prepared to Arlatyzed: 03/.28/14 

'.J 
'.1 
8.4 

8.8 

7.5 

8.2 

7.8 

7.7 

'.J 
8.8 

28 

'.0 ,., 
6.' 
6.' 

Result 

50 

53 

47 

0 .19 U 

0.19 U 

0.92 U 

0.23 U 

0.34 U 

O.40U 

0.24 U 

0.28 U 

0.24 U 

0.)7 U 

0.)4 U 

0.11 U 

0.21 U 

2.1 U 

1.5 U 

1.3U 

6.9 U 

0.23 U 

0.18 U 

0.19 U 

0.)5 U 

0.43 U 

0.35 U 

0.18 U 

"9fl 
"9fl 
"'Ifl 

"9fl 
"9fl 
"9fl 
"9fl 
"9fl 
"'Ifl 

"9fl 
"9fl 
"9fl 
"9fl 
"9fl 
"'Ifl 

Units 

""me 
ogfmL 

""ml 

"9fl 
"9fl 
"9fl 
"9fl 

"'Il 
"9fl 

"'Il 
"'IfL 

"9fl 
"9fl 

"'Il 
"9fl 
"9fl 
"9fl 
"9fl 
"9fl 
"9fl 

"'Il 
",Il 
"'IfL 

"'Il 
"'IfL 

"'lll 

"'Il 

10 t;O 

10 r.'D 
10 NO 

10 NO 

10 NO 
10 r.'D 
10 0.53 

10 NO 
10 liD 

10 liD 

JO liD 

10 tm 
10 rIO 
10 rIO 
10 rID 

Spike Parent 
l_ Result 

Prepared &. Analyzed: 

50 

50 

50 

Laboratory ID Number E84809 

Page 36 of 40 

92.6 

91.0 

83.8 

88.J 

75.4 

81.7 

72.4 

76.8 

92.7 

88.0 

94.1 

90.5 

99.1 

89.0 

89.0 

%REC 

04/02/14 

99.2 

106 

94.4 

80- 120 

57-1'15 

73-120 

68-120 

66-1'11 

79-128 

54-145 

42·130 

57-141 

62-122 

4+136 

72· 120 

66-124 

62-138 

71-142 

%REC 
Umits 

82-118 

85-120 

83-115 

RPD 
RPO Limit Flog, 

Pho"": (8 131881-9401 
Email: Info@SunLabsloc.com 

Website: wJ.w.SunLabs lnc.oom 



~ 
Sunlabs 

Batch No: 8004254 
Test: 8260 VOC/NAPH 

Analyle 

Blank (B0042S4-BlKl) 

Chlorobenzetle 

0>"'"",,_ 
QIIo(oform 

"',"'",,''''''' 
tis· I,H>ich'owetheoe 

Dib.'omochIorometh3ne 

Oibfomomethane 

[);chlorodolluofomethane. 

Ethylberueoe 

.... ""-Meth\ier'oe. 0lI00de 

/·loettry1tert·But-,1 Ether (/-tTBE) 

"""""""'" ",,"M 
TetracNol~ 

T."""" 
Xvtenes (T000I) 

trans· I ,2·0mloroethene 

Trichloroetheoe 

TrichIoroi'loc)romethane 

Vitlyl dIIoOOe 

lCS (8004254,851) 

Surr093te; 4·Brorr.oOuoroberueoe 

Surr093te: Dibforoofluo!"oroetharle 

Si.lrr~te: T~ 

1,1,1-Trichloroethane 

l , I,2,2-T~oetha.oe 

1, 1,2· Trichbroelh3ne 

1, i-Cu.hloroeth3ne 

l , l -Oichloroaheoe 

1,2·0ich1orobenzene 

1,2'Dich/o(oeth3ne 

1,2·Dichloropropane 

1,3,S-Trimettlylbenleoe 

1,2,4-Trirnethylberueoe 

I,J-Dichloroberuene 

l ,)-Oi<hIoropropene (Total) 

1,4-Qichbrobenzeoe 

2·8!bnone (t-IEl() 

2'""""""", 

4-1·\el:hyf-2-pMtaoone (1·!l6K) 

""",," 
8"",~ 

Bromochloromethane 

Bromodidllor0meth3ne 

Bromoform 

"'''''''''''''''' car1:loll dlSUV"de 

Carbon tetrachk>OOe 

O>"'",b"n"", 

SunLabs, ill(: 
~60 BeaufTIO(It Center Blvd., Suite 520 
Tampa, FL 33634 

Result Units 

0. 19 U «Jl 
0.J6 U ",It 
0.19 U ",It 
0.32 U ",It 
0.22 U «Jl 
0.)) u "lit 
0.25 U ",It 
0.42U «Jl 
0.20U "lit 
0.26 U "lit 
0.65 U «Jl 
0.28U "lit 
0.23 U «Jl 
0.23 U "lit 
0.36 U «Jl 
0.20 U «Jl 
0.22 U "lit 
0.22 U «Jl 
M8U «Jl 
0.51 U «Jl 
0.25 U «Jl 

50 ogJ"" 
50 ",I"" 
50 ""I"" 

10 "lit 
'.7 "lit 
10 «Jl 

••• "lit ... «Jl 

••• «Jl 
10 «Jl 
'.7 «Jl 

••• "lit 
10 «Jl 
10 ",It 

" ",It 

••• ",It .. «Jl 

" «Jl .. «Jl 

" «Jl 

••• «Jl 
10 ",It 
9.1 ",It 
9.2 «Jl 
9.' "lit 
10 «Jl 
10 ",It 
'.7 ",It 

Quality Control Data 
SunLabs 

Projed Nurnl>er 

4032618 

Spike Parent ,_ 
Rew' °kREC 

Prep3red & An.lIyJed; 04/02/14 

Prepared & Analyzed: 04/02/14 

50 99.2 

50 99.3 

50 99.4 

10 103 

10 96.9 

10 99.S 

10 99.2 

10 9'l.3 

10 96.3 

10 103 

10 96.6 

10 93.9 

10 103 

10 ".S 

20 96.2 

10 98.7 

100 .... 
100 84.0 

100 .... 
100 92.0 

10 97.8 

10 102 

10 9l.3 

10 91.5 

10 99.1 

10 102 

10 102 

10 96.9 

I card", TOE, 111c. I 
Project Description 

Northwood Anchor Site 

OJoREC RPD 
limits RPD Limit Flag, 

82-118 

85·120 

83-1 15 

78- 120 

69·124 

80-125 

80-120 

80-120 

80-120 

80-120 

80- 120 

67-1 20 

77' 120 

74-145 
7)-12 1 

69-135 

53-no 

51·n7 

57-129 

71H49 

80-120 

80-120 

80-120 
76,120 

76-137 

71-146 
75,120 

80-120 

Laboratory ID N!lmber EB4B09 Phone: (813) 881·9401 
Email: Info@SunLabsloc.com 

Page 37 of 40 Website: \w,w.SunLabsloc.com 



~~ 
Sunlabs 

Batch No: 
Test: 

Analyte 

LCS (B0042S4-BSl) 

0>J0<_ 

a""""~ 

B004254 
8260 VOC/NAPH 

Chlororroethane 

ds-I ,2-[}'.dlloroethene 

Diblomochlol'0meth3ne 

Oibfomomethane 

CWlIoroditllJOfomethane 

"".-u~ 
Isopu)fl',1beruene 

r·~ChJorio:le 

fI.ethyllert-ButI,1 Ether (HreE) 

flap/;"""", 

Sty<~ 

TetracNoroethetle 
ToI_ 

Xy!enes (Total) 

trans-l,2-o:dlloroethene 

Trichloroethe1le 

T ridlJoroflvoromethane 

Villyl chbIide 

LCS Dup (8004254-85Dl) 

SUrrogate: <{-Bromotloorobenzene 

SUrrogate: DibromoO\.Jofomethane 

StKrog.ale: ToI~ 

1,1,1-Trid\Io(oetnare 

1,1,2,2-Tetrad1loroethane 

1,1,2-Trichloroethane 

1,1-achloroethane 

1,1-r>:dlloroethene 

1,2-Oichb'obem et'\t! 

1,2 ' O:chloroethane 

1,2+O:chlorop.-op.lOe 

1,2,4-Trimethylbenzer.e 

1,3,5-Trimethy$t>enzene 

l,3-Didllorobenlene 

I,H~chloropropene (Total) 

1, <\-D!chklIoberuene 

2-But:mQOe (I·1EK) 

2-Kexar.one 

4-f.leU1y1-2-pentDl'lOOe (HI6K) 

Aretoe< 

8 .. "'~ 

&omochloromethane 

BromodiChloromethane 

Bromoform 

Blomomethane 

Cartx,m diSur lde 

Carbon tetrachloride 

ChIoIOberuer.e 

Dlloroethane 

Sunlabs, Jnc 
5460 Beaumool Center Blvd., Suite 520 
Tampa, FL 33634 

11 

9.5 

9.9 

9.6 

9.2 

9.6 

9.3 

9.5 

9.6 

8.4 

9.5 

9.2 

9.0 

9.9 

9.6 

32 

9.6 

9.8 

9.5 

9.4 

so 
49 
SO 

10 

9.7 

10 

9.3 

9'< 

9.6 

9.2 

9.5 

10 

10 

10 

19 

9.6 

87 

B6 

87 

88 
9.2 

9.5 

9.< 
8.9 

10 

9.4 

9.8 

9.6 

12 

Quality Control Data 

Result Units 

",,1m!. 

",,1m!. 

",Imc ------"!I~ ---------"!Ill --"!IfL ------

Sun labs 
Project Numw 

4032618 

Spike 

level 
Parent 
Result %REC 

Prepared &. AAa/yled: 04j02/14 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 ,. 
10 

10 

10 

10 

SO 

SO 

SO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

100 

100 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

110 

94.6 

99.0 

9!i.S 

9.2.1 

95.S 

92.7 

95.4 

96.4 

84.4 

95.1 

9 1.9 

90.4 

99.1 

96.4 

106 

95.7 

98.3 

95.2 

93.8 

Prepared &. Anatyred: CH/02/14 

100 

98.0 

99.5 

105 

96.9 

100 

93.3 

94.0 

95.6 

92.2 

94.8 

101 

99.6 

99.5 

94.5 

96.5 

87.4 

85.7 

86.9 

87.6 

92.4 

9SA 

94.2 

89.0 

101 

93.9 

97.6 

96.3 

118 

Laboratory ID number E84.!109 

Pa ge 38 of.o\O 

I card"o TBE, Inc. I 
Project ~tion 

Northwood Anchor Site 

%REC 

Umits 

W. 123 

&1- 120 

70-126 

&1- 120 

80-120 

8().120 

78- 128 

80-120 

80- 120 

72-145 

80- 120 

66-136 

80-120 

80-120 

74-127 

74-129 

80-120 

8{).J20 

74-127 

78-131 

82-1 18 

85-120 

83-115 

78-120 

69-124 

S(}-125 

60-120 

80-120 

80-120 

80-120 

80-120 

77-120 

67-120 

74-145 

73-121 

69-135 

53-1)0 

51-137 

57-129 

70-149 

80-120 

80-120 

80-120 

76-120 

76·137 

71-146 

75-120 

80-120 

80-123 

RPD 

1.63 

0.00 

0.60 1 

6.13 

0.319 

0.730 

10.8 

188 
\.67 

5.89 

0.00 

1.73 

2.25 

2.23 

1.92 

0.623 

4.92 

5.68 

6.39 

3.13 

2.77 

160 
8.27 

4.60 

0.621 

7.62 

RPD 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

22 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Flags 

Phone: (813) 8lI 1-9-101 
Email: Info@SunLabslnc.com 

Website: w .......... SunLabslflC.com 



Batch No: 8004254 
Test: 8260 VOC/NAPH 

Ana",. Result Units 

lCS Dup (8004254-05Dl) 

O1l.)roform '.0 "'J/l 

""'''''''"''~ '.S "'J/l 
cis' I ,H)it;hlcxoetheoe '.0 "'J/l 
D:btomocnk>romethane 9,4 "OIL 

0'"."""""", '.J "OIL 
O:chlorod~LIO(ometh3ne 8.8 

"''' Ethylbei"ll<!fle ,,4 "OIL 
Isopiop-/lberuene 10 "'J/l 
t~~ 0II0ride 8.7 "'J/l 
1'.ethy1I1!tt-But>i! Ethef (t-rmE) '.J "'J/l 
II"""""", 10 "'J/l 
S"",,, 9.1 "'J/l 
TdioKhIoroethene 9.4 "'J/l T._ 

9.J "'J/l 
Xylenes (T ot3I) JI "'J/l 
tlanS·l,2-D'.chIoroethene 9.0 "OIL 
Trichloroethene '.1 "'J/l 
Trichlorofhofomethane 10 "'J/l 
Vmyl~ 8.S "'J/l 

Quality Control Data 
SunLabs 

Project Number 

4032618 

Spike Parent 

Level Result %REC 

Pfep.lred 8. Ao3tyzed: CH/02/ 1 .. 

10 90.2 

10 95.0 
10 90.0 

10 91.J 
10 92.8 

" ".J 
10 9M 
10 102 

" 86.8 

10 93. 1 

10 102 

" 90.8 

10 93.6 

10 92.9 

JO 10< 

10 ".9 
10 91.1 

10 99.7 

10 8S.1 

I Card,," lBE, Inc. I 
Project Desaiptioo 

Northwood Anchor Site 

%REC RPD 
Umits RPD limi! flag, 

80-120 ".76 20 

70-126 4.12 20 

80-120 5.93 20 

80-120 2.30 20 
80-120 2.87 20 

78'128 4.86 20 

80-120 1.05 20 

80-120 5.55 20 

72-145 2.80 20 

80-120 2,13 20 

66-J36 10.'1 20 

80-120 0.442 20 

80-120 5.71 20 

74-127 3.70 20 

74- 129 2.00 20 

80- 120 6.25 20 

80-120 7." 20 

74-127 4.62 20 

78-131 9.73 20 

------------Samples Associated with QC Batches 

ac Batch ID Method 

9004195 EPA 8260 

80041 99 S M2540 C 

8004201 EPA 8260 

SlHlLabs, Inc 
5460 Beaumont Center Blvd., Suite 520 
Tampa, FL 33634 

Sample List 

4032618-01, 4032618-02, 4032618-03, 4032618-04 , 40326 18'()S, 4032618-06, 
4032618-07, 4032618-08, 4032618-09, 4032618-10, 40326 18- 11 , 4032618-12 
4032618-01, 4032618-02, 4032618-03, 4032618-04, 4032618-05, 4032618-06, 
4032618-07, 40326 18-08, 4032618-09 

4032618-02RE1 , 40326 18-03RE1, 4032618-05RE1 , 4032618-06RE1, 

Laboralory ID Number f84809 

Page 39 of 40 
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AIR SPARGE AND SOIL VAPOR EXTRACTION 

DESIGN CALCULATIONS 
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< ... r~ Cardno 
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AIR INJECTION SYSTEM DESIGN (AIR SPARGING) 

COMPo BY: DOC 
CHK. BY: 
DATE: 5/19/2014 
PROJ. NO.: 

Injection pressure must be adequate to overcome the summation of the static head pressure, 
the capillary entry resistance and frictional losses in the system. 

Static head pressure (PH) 

Depth of deepest well = 
Depth to water = 
Depth of water column 
at point of injection = 
Specific weight of water = 

25 ft 
10 ft 

15 ft 
62.4 Ib/ft3 

PH = (62.4 Ib1ft3) I (144 in2/ft) . Depth of water column 

6.5 psi 

Capillary entry resistance (PE) 

Nyer and Suthersan, et. al. suggest a value of 2.3 ft H20 per 3 ft saturated thickness for a silty sand and 

2.3 ft H20 per 5 ft saturated thickness for coarse gravel. 

PE = 2.3 ft . (depth of water column/3 ft) 

PE = 5.0 psi 

Pressure drop from piping (including fittings, elbows, etc.) (Pel 

hL/l = head loss 

hL/l = 
l= 
PL = (hL/l) . l 

PL = 

Required pressure (PREO) 

per foot of tubing in psi 

0.065 psilft From nomograph or calculation 
414 ft Equivalent length (Actual + 20%) 

26.9 psi 

PREO = PH + PE + PL Safety Factor of 20% 

PREO = 38.4 psi PREO = 46.1 psi 

Proposed number of sparge wells 
Desired Air Flow at each well 
Total flow required by compressor 
Select a compressor capable of providing 

12 
5 cfm 

60 cfm 
_----=6.::.0 __ cfm at a pressure of _--:.46,,-_psi 

1 of 1 
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CHK. BY: 
DATE: 
PROJ. NO.: 

HEAD lOSS (PIPING - AIR SPARGE) 

Darcy-Weisbach equation (pipe friction equation) 

Determine f from Reynolds number, Relative roughness (e/D), and Moody Diagram 

Reynolds Number (Re) 

Re 

0= 
Q= 
V= 

n= 

DV 

u 
1 in 

60 cfm 
183.3 IUs 

0.000164 ft2/s 

= 0.08 ft 
1.00 cfs 

viscosity of air at 70" F 

Re = 93,164 For laminar flow Re<2000, f = 64/R 

e= 
0= 
e/D= 

0.000005 ft (for smooth pipe) 
0.1 ft 

0.00006 
From Moody Diagram 
or calculation (f = 64/R), f = 0.02 

r = 0.075 Ib/ft' 

hL/l = 9.396 psf/ft 
0.06525 psilft 

1.8069 in H201ft 

0.15057 ft H201ft 

Blasius Koku 
0.0181 

l= 345 ft Equivalent length 
hL = 51.95 ft H20 

45.8 in Hg 
22.6 psi 

Headloss to be incorporated into selection of appropriate equipment. 

1 of 1 

0.02 

DOC 

5/19/2014 



< .. t .. , Cardno 
Shaping the Future 
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CHK. BY: 
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PROJ. NO.: 

SOIL VAPOR EXTRACTION DESIGN WORKSHEET 

I. Method and Governing Design Equations 

The governing equalions used to design Ihe soil vapor extraclion system have 
been taken from the melhod of Johnson, et. at. in "A Praclical Approach to the Design, 
Operalion and Moniloring of In-Situ Soil Venting Operations", Shell Oil CompanylShell Development, 
Westhollow Research Center, 1990. 

It has been proposed by Johnson, et. at. that an estimate of the vapor fiowrate may be 
calculated from the following relation: 

where: 

Q = p'k'Pw'H ' (HPatm/Pw)' ] 
m' Ln{Rw/Ri} 

estimated vapor fiowrate [cm' /s) 
soil permeability to air flow [em') 
viscosity of air [g/cm's) 
absolute pressure at the extraction well [g/cm's' ) 
absolute ambient pressure [g /cm's' ) 
radius of vapor extraction well [cm) 
radius of influence of vapor extraction well [cm] 

Q= 

k= 
m= 

Pw= 

Patm = 
Rw= 
Ri= 
H= thickness of unsaturated zone exposed to vapor fiow {screen thickness} [cm) 

To calculate the vapor fiowrate , it is necessary to determine the soil permeability to air fiow 
from the following equation : 

k =(m;Kg}/{r ' g) 
Kg = gas conductivity 
r. = density of gas 

m. = viscosity of gas 

g = gravitational acceleration 

I029100029031.00lDOClRAP.xlsx 1 of 2 

[cmlsec) 
[g/cm3) 

[g/cm' s) 

[cm/sec'] 
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COMPo BY: 
CHK. BY: 
DATE: 
PROJ. NO.: 

SOIL VAPOR EXTRACTION DESIGN WORKSHEET 

II. Project Design Parameters 

Based on historical informalion and literature summarized in "References" section of this report. 
Parameter Value Unit MethodlConversion 

Aquifer hydraulic conductivity: 3.0 fUday Slug Test 
Gas conductivity: 0.2 fUday 0.00008 cmlsec 
Viscosity of air: 0.00018 g/cm-s 

Absolute ambient pressure: 406.8 in H,O 1.01 E+06 g/cm*s2 

Absolute pressurelvapor well: -30 in H,O 935516 g/cm*s2 

Exposed thickness: 5 It 152 cm 

Soil permeability to air flow: 1.06E-08 cm' 1.1 darcy 
Radius of proposed vapor well: 2 in 5.08 cm 
Radius of Influence 15 It 457 cm 

Piping Headloss 12 in H,O 

III. Calculated Results 

From Johnson, et. ai, "A Practical Approach to the Design, Operation, and Monitoring of 
In-Situ Soil Venting Systems 

Q = (p)(kllPw) (HP Am/PIN)' 

( m)(ln(Rw/R,) 

k= soil permeability to air flow (cm') or (darcy) 

m= viscosity of air = 1.8 . 10.4 g/cm-s or 0.018 cp 
Pw= absolute pressure at extraction well (g/cm-s') or (atm) 

PAm = absolute ambient pressure» 1.01 . 106 g/cm-s' or 1 atm 

Rw= radius of vapor extraction well (cm) 

R,= radius of influence of vapor extraction well (cm) 

DOC 

5/19/2014 
00066.006.01 

Est. vapor flowrate/well: 2 acfm per weill 
Total Number of Design Wells: L---i:20;""'--='pe=r:.cs"'e:;":t :':"":':c:::JTotal Flow Reqd: II 40 acfm II 
Select a blower capable of providing 40 cfm at a vacuum of 42 in H,O 
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