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(AOC #5), and a potential dump site (AOC #7).  A fifth AOC (AOC #1, which was an 

outdoor sink at the maintenance building) was sampled for arsenic; however the arsenic 

concentration was reported as below lab detection limits (BDL).  The AOCs are shown 

on Figure 3.    At the time the PSIR was prepared the then applicable Chapter 62-777 

FAC soil residential direct-exposure criteria for arsenic was 0.8 milligrams per Kilogram 

(mg/Kg).   The PSIR recommended additional soil sampling for arsenic at the DWC 

facility. 

 

Following the PSIR, M&E advanced an additional 26 soil borings (SB008 through 

SB033) from September 2003 through January 2004.  Two borings (SB008 and SB009) 

were advanced in the previously unsampled AOCs #4 (a firing range) and #6 (an active 

dump site) to ascertain if arsenic was present in the soil in these two areas.  The 

remaining 24 borings were conducted in AOCs 2, 3, 5, and 7 to further delineate arsenic 

concentrations in the soil at these four AOCs.  The additional soil sampling results 

indicated that arsenic in AOC #4 and AOC #6 was reported as BDL.  Arsenic 

concentrations exceeding the Chapter 62-777 FAC soil residential direct-exposure 

criteria of 0.8 mg/Kg were detected in AOCs #2, 3, #5, and #7.     In addition, arsenic 

concentrations in AOC #3 (SB021) and AOC #5 (SB013 and SB017) exceeded the 

Chapter 62-777 FAC soil industrial direct-exposure criteria of 3.7 mg/Kg.  Metcalf & 

Eddy prepared a Site Investigation Report (SIR) which was submitted to the FDEP in 

January 2004.  The SIR recommended that no further arsenic assessment be 

conducted in the soil in AOCs #1 and #4.  The SIR did recommend further assessment 

of the arsenic in the soil in AOC #5. 

 

Metcalf & Eddy prepared a cost proposal for submittal to the FDEP in April 2006.  That 

proposal recommended the advancement, and sampling for total arsenic, of four 

additional soil borings (SB034 through SB037).  The FDEP approved the proposal by 

issuing TA #SL-09D in May 2006.  
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Soil Boring Placement Rationale and Sampling  
 

A Metcalf & Eddy field scientist visited the DWC on July 17 and August 16, 2006 to 

locate and sample SB034 through SB037.  The SBs were advanced in the vicinity of the 

concrete pad, firing range and the maintenance shop to assess the extent of suspected 

arsenic contamination in the soil.  Soil borings SB034 and SB035 were advanced 

approximately 120 feet southeast and due east, respectively of the maintenance shop 

(AOC #2).  The other two borings SB036 and SB037 were advanced along the base of 

a 12 foot high berm located immediately north of the firing range and approximately 180 

feet northwest of the firing range, respectively.   The soil boring locations are shown on 

Figure 3.  Each soil boring was advanced to 2 feet below grade by using a stainless 

steel hand auger.  A massive limestone unit, approximately 2 feet below grade, resulted 

in hand auger refusal at that depth.   Soil samples were collected from the 2-foot depth 

in each borehole and placed into 4-ounce unpreserved glass jars.  The jars were 

transported to a State-certified environmental laboratory for analysis of total arsenic.   

 

Soil Sampling Results  
 

The soil analytical results indicated that total arsenic concentrations of 3.68, 4.35, and 

3.16 mg/Kg were detected in SB035, SB036, and SB037, respectively.  These 

concentrations exceeded the current Chapter 62-777 FAC soil residential direct-

exposure criteria of 2.1 mg/Kg, but were below the current Chapter 62-777 FAC soil 

industrial direct-exposure criteria of 12 mg/Kg.  The arsenic concentration in SB034 was 

below the Chapter 62-777 FAC soil residential direct-exposure criteria.  The arsenic 

exceedance in SB037 required that another soil boring be advanced to the northwest of 

SB037 to delineate the soil arsenic plume in the parking areas northwest of the concrete 

pad.  Therefore, SB038 was advanced on November 14, 2006 approximately 75 feet 

northwest of SB037.  The total arsenic concentration in SB038 was below the Chapter 

62-777 FAC soil residential direct-exposure criteria.  Although SB036 and SB037 

exceeded the residential soil direct-exposure criteria, additional soil 
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sampling/delineation was not conducted to the northeast of these two borings due to 

inundated wetlands being located immediately adjacent to these borings.  The wetlands 

are indicated on Figures 2 and 3.   Appendix B contains representative photos of the 

wetlands and berm.  The historical and current arsenic concentrations at DWC are listed 

in the attached Table 1 and shown on Figure 3.   Copies of current soil analytical 

reports are attached as Appendix C. 

 

Conclusion and Recommendation 
 

Metcalf & Eddy staff advanced five soil borings at the Dade Work camp in July through 

November 2006 to delineate the extent of arsenic contamination in the soil.  These 

borings (SB034 through SB038) were advanced to assess soil arsenic sampling results 

previously collected in areas of concern #2, 3, 5, and #7.  The current soil analytical 

results indicated that total arsenic concentrations of 3.68, 4.35, and 3.16 milligrams per 

Kilogram (mg/Kg) were detected in SB035, SB036, and SB037, respectively.  These 

concentrations exceeded the current Chapter 62-777 FAC soil residential direct-

exposure criteria of 2.1 mg/Kg, but were below the current Chapter 62-777 FAC soil 

industrial direct-exposure criteria of 12 mg/Kg.  The total arsenic concentrations in 

SB034 and SB038 were below the Chapter 62-777 FAC soil residential direct-exposure 

criteria.  The current soil sampling results indicate that soil contaminated with arsenic is 

primarily limited to the AOCs #2, 3, 5, and #7.      

 

Based upon the soil analytical results, M&E recommends that no further action (NFA) 

with institutional controls be approved with respect to the soil in the vicinity of the firing 

range and the maintenance building.   
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FIGURE 3

m

APPROX 200 FT

{
APPROX 350 FT

DADE WORK CAMP 
18500 SOUTHWEST 424TH STREET

MIAMI-DADE COUNTY
FLORIDA CITY, FLORIDA  33034

ARSENIC CONCENTRATIONS IN SOIL

60 0 60 120

Feet
!(# DIRECT PUSH GROUNDWATER SAMPLE/SOIL BORING

#* SOIL BORINGAREA OF CONCERN (AOC)

BUILDING CONCRETE PAD

Notes:
Blue shaded cells indicate concentration exceeds Ch. 62-777
FAC soil residential direct-exposure criteria.
U - indocates concentration was below laboratory detection limit.
SB001 through SB033 sampled Feb 2003 - Jan 2004
SB034 and SB035 sampled on July 17, 2006
SB036 and SB037 sampled on August 16, 2006
SB038 sampled on November 14, 2006

mg/Kg - milligrams per Kilogram
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Indicates estimated extent of soil with arsenic
exceeding Chapter 62-777 FAC Soil Residential 
Direct-Exposure criteria.

ARSENIC (mg/kg)
2 ft-bls 0.75U
4 ft-bls not sampled

SB001

ARSENIC (mg/kg)
2 ft-bls 1.4
4 ft-bls not sampled

SB002

ARSENIC (mg/kg)
2 ft-bls 1.3
4 ft-bls 2.3

SB003

ARSENIC (mg/kg)
2 ft-bls 1.8
4 ft-bls 1.8

SB004

ARSENIC (mg/kg)
2 ft-bls 1.8
4 ft-bls 1.3

SB006

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls not sampled

SB009

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls not sampled

SB008

ARSENIC (mg/kg)
2 ft-bls 1.0
4 ft-bls 0.70U

SB005

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls not sampled

SB010

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls not sampled

SB011

ARSENIC (mg/kg)
2 ft-bls 2.2
4 ft-bls 2.5

SB012

ARSENIC (mg/kg)
2 ft-bls 4.2
4 ft-bls 2.3

SB013

ARSENIC (mg/kg)
2 ft-bls 2.5
4 ft-bls 1.5

SB014

ARSENIC (mg/kg)
2 ft-bls 1.8
4 ft-bls 1.8

SB015

ARSENIC (mg/kg)
2 ft-bls 3.1
4 ft-bls 1.8

SB016

ARSENIC (mg/kg)
2 ft-bls 7.4
4 ft-bls 0.70U

SB017

ARSENIC (mg/kg)
2 ft-bls 1.9
4 ft-bls 0.70U

SB018

ARSENIC (mg/kg)
2 ft-bls 1.9
4 ft-bls 2.3

SB019

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls 0.70U

SB020

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls 8.0

SB021

ARSENIC (mg/kg)
2 ft-bls 1.2
4 ft-bls 1.7

SB022

ARSENIC (mg/kg)
2 ft-bls 1.1
4 ft-bls 1.5

SB023
ARSENIC (mg/kg)
2 ft-bls 1.7
4 ft-bls 1.3

SB024

ARSENIC (mg/kg)
2 ft-bls 3.4
4 ft-bls not sampled

SB025
ARSENIC (mg/kg)
2 ft-bls 2.4
4 ft-bls not sampled

SB026

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls not sampled

SB027

ARSENIC (mg/kg)
2 ft-bls 0.70U
4 ft-bls not sampled

SB028

ARSENIC (mg/kg)
2 ft-bls 1.5
4 ft-bls not sampled

SB029

ARSENIC (mg/kg)
2 ft-bls 2.4
4 ft-bls not sampled

SB030

ARSENIC (mg/kg)
2 ft-bls 2.0
4 ft-bls not sampled

SB031

ARSENIC (mg/kg)
2 ft-bls 2.3
4 ft-bls not sampled

SB032

ARSENIC (mg/kg)
2 ft-bls 2.5
4 ft-bls not sampled

SB033

ARSENIC (mg/kg)
2 ft-bls 1.64
4 ft-bls not sampled

SB034

ARSENIC (mg/kg)
2 ft-bls 3.68
4 ft-bls not sampled

SB035

ARSENIC (mg/kg)
2 ft-bls 4.35
4 ft-bls not sampled

SB036

ARSENIC (mg/kg)
2 ft-bls 3.16
4 ft-bls not sampled

SB037

ARSENIC (mg/kg)
2 ft-bls 1.49
4 ft-bls not sampled

SB038

Note: bold text in shaded cells indicates the concentration exceeded the Chapter
62-777 FAC soil residential direct-exposure criteria.



 

 
 

TABLE 
 



AOC AOC #1 AOC #7 AOC #5 AOC #2 AOC #3 AOC #6
Point ID SB001 SB002 SB003 SB003 SB004 SB004 SB005 SB005 SB006 SB006 SB007 Risk Based Soil Guidance Concentrations
Sample ID S001 S007 S004 S007 S005 S008 S002 S002 S003 S009 S006 Leachability Direct Exposure Direct Exposure 
Sample Depth 2 ft bls 2 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 2 ft bls 2 ft bls 4 ft bls 2 ft bls Groundwater Residential Industrial
Sample Date 18-Feb-03 18-Feb-03 18-Feb-03 5-Nov-03 18-Feb-03 5-Nov-03 18-Feb-03 18-Feb-03 18-Feb-03 5-Nov-03 18-Feb-03 mg/kg mg/kg mg/kg
Arsenic mg/kg 0.75U 1.4 1.3 2.3 1.8 1.8 1.0 0.70U 1.8 1.3 NS **** 2.1 12

AOC AOC #6 AOC #4 BACKGROUND AOC #5
Point ID SB008 SB009 SB010 SB011 SB012 SB012 SB013 SB013 SB014 SB014 Risk Based Soil Guidance Concentrations
Sample ID S009 S010 S011 S012 S013 S014 S015 S016 S017 S018 Leachability Direct Exposure Direct Exposure 
Sample Depth 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls Groundwater Residential Industrial
Sample Date 17-Sep-03 17-Sep-03 17-Sep-03 17-Sep-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 mg/kg mg/kg mg/kg
Arsenic mg/kg 0.75U 0.70U 0.70U 0.70U 2.2 2.5 4.2 2.3 2.5 1.5 **** 2.1 12

AOC AOC #5 AOC #2
Point ID SB015 SB015 SB016 SB016 SB017 SB017 SB018 SB018 SB019 SB019 Risk Based Soil Guidance Concentrations
Sample ID S019 S020 S021 S022 S023 S024 S025 S026 S027 S028 Leachability Direct Exposure Direct Exposure 
Sample Depth 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls Groundwater Residential Industrial
Sample Date 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 mg/kg mg/kg mg/kg
Arsenic mg/kg 1.8 1.8 3.1 1.8 7.4 0.70U 1.9 0.70U 1.9 2.3 **** 2.1 12

AOC AOC #2 AOC #3 AOC #2
Point ID SB020 SB020 SB021 SB021 SB022 SB022 SB023 SB023 SB024 SB024 Risk Based Soil Guidance Concentrations
Sample ID S029 S030 S031 S032 S033 S034 S035 S036 S037 S038 Leachability Direct Exposure Direct Exposure 
Sample Depth 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls 2 ft bls 4 ft bls Groundwater Residential Industrial
Sample Date 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 mg/kg mg/kg mg/kg
Arsenic mg/kg 0.70U 0.70U 0.07U 8.0 1.2 1.7 1.1 1.5 1.7 1.3 **** 2.1 12

AOC AOC #7 NOT WITHIN ANY AOC 
Point ID SB025 SB026 SB027 SB028 SB029 SB030 SB031 SB032 SB033 Risk Based Soil Guidance Concentrations  
Sample ID S039 S040 S041 S042 S043 S044 S045 S046 S047 Leachability Direct Exposure 
Sample Depth 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls Groundwater Residential Industrial
Sample Date 5-Nov-03 5-Nov-03 5-Nov-03 5-Nov-03 9-Jan-04 9-Jan-04 9-Jan-04 9-Jan-04 9-Jan-04 mg/kg mg/kg mg/kg
Arsenic mg/kg 3.4 2.4 0.70U 0.70U 1.5 2.4 2.0 2.3 2.5 **** 2.1 12

AOC NOT WITHIN ANY AOC 
Point ID SB034 SB035 SB036 SB037 SB038 sk Based Soil Guidance Concentrations
Sample ID S048 S049 S050 S051 S052 Leachability Direct Exposure 
Sample Depth 2 ft bls 2 ft bls 2 ft bls 2 ft bls 2 ft bls Groundwater Residential Industrial
Sample Date 17-Jul-06 17-Jul-06 16-Aug-06 16-Aug-06 14-Nov-06 mg/kg mg/kg mg/kg
Arsenic mg/kg 1.64 3.68 4.35 3.16 1.49 **** 2.1 12
Notes:  
**** - Leachability values may be derived using SPLP to calculate site specific risk-based soil guidence concentrations bls - below land surface mg/kg - milligrams per kilogram
U - indicates analyte not detected at specified detection limit NS - Not Sampled
Bold text indicates concentration exceeds Residential Direct-Exposure Soil Criteria.'

Table 1
SOIL ANALYTICAL RESULTS FOR TOTAL ARSENIC



  

 

 
 

APPENDIX A 
 

TASK ASSIGNMENT 





 

 
 

APPENDIX B 
 

SITE PHOTOS 



Typical dense vegetation located in areas immediately northeast of firing range
berms.



View to northeast of berm at outside edge of firing range. Dense vegetation and
wetlands are located on opposite side of berm.



 

 
 

APPENDIX C 
 

SOIL ANALYTICAL 
REPORTS 
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