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March 18, 2015
ECT No. 140365-0001

Via Email

Mr. George Houston
Florida Department of Environmental Protection
Central District Brownfields Coordinator
3319 Maguire Blvd., Suite 232
Orlando, Florida 32803

Re: Phase II Report Addendum
Orange County - Waste Cleanup
Creative Digital Village
68 acres of land within city limits of Orlando, FL generally located east of Parramore
Avenue, south of Colonial Drive (S.R. 50), west of Hughey Avenue and
north of a CSX Railroad
WCU Site ID: COM_320731
BF Site ID No: BF480401007

Dear Mr. Houston:

Environmental Consulting & Technology, Inc. (ECT) is submitting this Phase II Report 
Addendum per your letter dated March 02, 2015 (copy provide in Attachment A). Each 
comment is reiterated below in bold followed by ECT’s response.

1.      Figure 12 depicts the groundwater elevations and flow direction on July 21, 
2014. However, there are no groundwater elevation isocontours depicted on the map 
as required by Rule 62-780.600(8)(9), Florida Administrative Code (F.A.C). Please 
revise Figure 12 to depict groundwater elevation contours and the groundwater flow 
direction.

Figure 12 has been revised to reflect the above comment.  Revised Figures are provided 
in Attachment B.

2.      Tables 3, 4, and 5 lists the soil analytical results for the soil samples collected at 
1-3 feet, 3-5 feet, and 5-7 below land surface (bls,), respectively. These tables list the 
Arsenic Residential Direct Exposure (Residential) Soil Cleanup Target Level 
(SCTL) as 2.0 milligrams per kilogram (mg/kg), the Dieldrin Residential SCTL as 
60 mg/kg, the Dieldrin Commercial Direct Exposure (Commercial) SCTL as 300 
mg/kg, and the Dieldrin Leachability Based on Groundwater Criteria (Leachability) 
SCTL as 2 mg/kg. However, in Chapter 62-777, F.A.C., the Arsenic Residential
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SCTL is 2.1 mg/kg, the Dieldrin Residential SCTL is 0.06 mg/kg, the Dieldrin 
Commercial SCTL is 0.3 mg/kg, and the Dieldrin Leachability SCTL is 0.002
mg/kg. Also Dieldrin was misspelled in Table 4. It was spelled “Dealdrin”. Please 
revise these tables, accordingly.

Tables 3 through 5 have been revised to reflect the above comment.  All revised Tables 
are provided in Attachment C. ECT acknowledges that units presented in Tables 3-5 for 
dieldrin SCTLs and the laboratory results were reported in ug/kg, and not mg/kg.  This 
reporting inconsistency has not changed the recommendations presented in the Phase II 
ESA or this Phase II ESA Addendum.

3. Figure 6 contains symbols which depict whether a soil sample contained a 
concentration of Dieldrin above or below a SCTL in the 1-3 feet bls sampling 
interval and Figure 8 contains symbols which depict whether a soil sample 
contained a concentration of Dieldrin above or below the a SCTL in the 3-5 feet bls 
sampling interval. Review of these figures indicates that they were constructed using 
the incorrect values for the Dieldrin SCTLs listed in Tables 3, 4, and 5. Please revise 
these figures accordingly.

Figures 6 and 8 have been revised to reflect the above comment.  All revised Figures are 
provided in Attachment B.

4. Figures 5 through 9 do not depict the soil laboratory analytical result for 
each soil sample location. Please revise these figures to depict the soil analytical 
result for each soil sample location.

Figures 5 through 9 have been revised to reflect the above comment.  Revised Figures are 
provided in Attachment B.

5. Review of the report indicates that soil samples were collected from 1-3 feet 
bls, 3-5 feet bls, and 5-7 feet bls. While we don’t object to continuing collecting soil 
samples at 1-3 feet bls, 3-5 feet bls, and 5-7 feet bls, Rule 62-780.600(5)(c)1 F.A.C, 
states that “If a surficial discharge of metals or semi-volatile organic compounds is 
known or suspected, the sampling intervals shall be as follows: land surface to six 
inches, six inches to two feet, and two-foot intervals thereafter to the extent 
necessary to define the soil contamination.” Since soil samples were not collected at 
0 to 6 inches, please collect soil samples from 0 to 6 inches at all soil sampling 
locations for laboratory analysis for Arsenic and Dieldrin.

The rationale for not sampling the 0-1’ soil horizon was based upon the Phase I ESA 
historical research for the Site, along with the following observations and assumptions:
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The 1919 and 1925 Sanborn Fire Insurance Maps reviewed and provided in the Phase I 
ESA, revealed the existence of various structures associated with the former USDA 
facility located on, and nearby, the Site.  The 1925 Sanborn also revealed the southern 
and eastern sections of the City of Orlando Exposition Park, where the former Amway 
Arena was located, and where the Bob Carr Performing Arts Center is currently located.  
Beginning with the 1947 aerial through 1994, considerable redevelopment of the Site and 
area has occurred, including the creation of the on-site pottery studio and associated 
buildings and kilns, the expansion of the tennis courts, and expansion of the parking 
areas. In these non-pervious areas, it was assumed that the 0-1’ soil horizon was disturbed 
by either re-grading, removal, addition, or compaction to accommodate for these 
structures and features. After careful consideration and field observations, it was 
determined that the 0-1’ soil horizon in the non-pervious areas was non-native material, 
and sampling this soil horizon would not provide beneficial information for determining
the “surficial discharge of metals or semi-volatile organic compounds” from the pre-1925
former USDA operations. 

In the pervious areas of the Site, the soil borings revealed a thick layer of mulch and/or 
detritus in the 0-1’ soil horizon and sampling this horizon would also not provide 
beneficial information for determining the “surficial discharge of metals or semi-volatile 
organic compounds” from the pre-1925 former USDA operations.

We apologize for not stating and/or clarifying our rationale for initializing sampling from 
1-3’ soil horizon in Section 4.0 of the Phase II ESA.  It was the intent of this sampling 
plan to maximize the amount of information obtained cost-effectively and efficiently
from the native soils, since assessment dollars were utilized from the Environmental 
Protection Agency (EPA) Brownfield Cooperative Agreement BF-95498212.

6. It is stated in the Report that this property was the site of the former USDA 
Entomology Laboratory. However, there is no discussion on why the soil sample 
laboratory analyses were limited to just Arsenic and Dieldrin considering that the 
USDA Entomology Laboratory may have used other organopesticides. Please 
provide a rationale for limiting the soil assessment to just Arsenic and Dieldrin.

The soil laboratory analyses were limited to arsenic and dieldrin based upon the 
following information:

Professional Services Industries (PSI) completed a Phase II ESA Report dated November 
22, 2006 for this location.  It is stated in Section 2.2.2 of this report that:

“PSI collected five two-point composite soil samples (CS-1 through CS-5, see 
Figure 4), from various areas of the former Armory/USDA laboratories site 
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suspected to be the areas of greatest likelihood of impact (i.e., likely storage 
areas). The composite samples were collected from a depth of 1 to 2 feet below 
land surface (ft bls) at each location and were submitted for laboratory analysis by 
EPA Method 8081 for organochlorine pesticides, EPA Method 8141 for 
organophosphorus pesticides, EPA Method 8151 for chlorophenoxy pesticides, 
and the eight RCRA metals.”

In Section 3.4.2 of this same report, PSI states:

“Of the detected parameters, arsenic concentrations exceed the Chapter 62-777,
FAC DE-l SCTL of 2.1 mg/kg in Composite Soil Samples CS-1 and CS-2.”

Additionally, the Draft Analysis of Brownfield Cleanups Alternatives (ABCA) prepared 
by Cardno TBE dated November 4, 2011 utilized the Phase II ESA prepared by PSI dated 
November 22, 2006 to secure an EPA Brownfield Cleanup Grant that addresses 
Benzo(a)pyrene (BaP), BaP equivalents, and arsenic soil impacts.

Based upon this previous information, BaP, BaP equivalents, and arsenic were the target 
soil contaminants identified requiring further assessment in the Phase II ESA prepared by 
ECT.  Since dieldrin groundwater impacts above groundwater cleanup target levels 
(GCTLs) were identified, ECT and the City of Orlando performed soil sampling for 
dieldrin near the monitoring wells exceeding dieldrin GCTLs along with the tennis courts 
area.  No SCTL Direct Exposure Residential (DER) exceedances for dieldrin were 
identified in any of these soil samples.

We apologize for not stating and/or clarifying our sampling rationale in Section 4.0 of the 
Phase II ESA.  A copy of the Cardno TBE Draft ABCA, which contains the PSI Phase II 
ESA Report dated November 22, 2006, is provided in Attachment C.

7. It is recommended in the report that additional soil and groundwater 
assessment be performed. While we concur with this recommendation, the scope of 
the additional soil assessment for Dieldrin will need to be reconsidered because the 
determination of the extent of soil contamination was based on the soil analytical 
results being compared to incorrect Dieldrin SCTLS. Please submit a plan detailing 
the next phase of site assessment activities for review.

A scope of work for additional assessment activities is provided in Appendix D.
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CLOSING
Should you have any questions, or require any additional information, please do not hesi-
tate to contact either of the undersigned at (407) 903-0005.

Sincerely,

ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.

Jeffrey J,. Peters, P.G. James J. Orioles, P.E.
Principal Scientist Senior Engineer  

C: Dan Dashtaki, City of Orlando
David J. Bass, City of Orlando

ATTACHMENTS
Attachment A FDEP Letter dated March 02, 2015
Attachment B Revised Figures
Attachment C Revised Tables
Attachment D Cardno TBE Draft ABCA
Attachment E Scope of Work
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ATTACHMENT A

FDEP Letter dated March 02, 2015
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March 02, 2015 

BY ELECTRONIC MAIL 
david.bass@cityoforlando.net

Mr. David Bass SPCD-WCU-15-3040 
Assistant City Attorney 
City of Orlando 
400 South Orange Avenue 
Orlando, Florida  32801 

Orange County - Waste Cleanup 
Creative Digital Village  
68 acres of land within city limits of Orlando, FL generally located east of Parramore 
Avenue, south of Colonial Drive (S.R. 50), west of Hughey Avenue and
north of a CSX Railroad 
WCU Site ID: COM_320731 
BF Site ID No: BF480401007 
August 2014 Phase II Environmental Site Assessment Report – Orlando Downtown 
Recreation Complex and Tennis Centre Parcel   

Dear Mr. Bass: 

We have reviewed August 2014 Phase II Environmental Site Assessment Report – Orlando Downtown 
Recreation Complex and Tennis Centre Parcel (Report), that was submitted on your behalf by ECT, Inc 
on December 2, 2014 for the Creative Digital Village Brownfield site; specifically for the site 
assessment activities that were conducted at 649 Bentley Street, Orlando, and have the following 
comments:

1. Figure 12 depicts the groundwater elevations and flow direction on July 21, 2014.  However, 
there are no groundwater elevation isocontours depicted on the map as required by Rule 62-
780.600(8)(9), Florida Administrative Code (F.A.C).  Please revise Figure 12 to depict 
groundwater elevation contours and the groundwater flow direction. 

2. Tables 3, 4, and 5 lists the soil analytical results for the soil samples collected at 1-3 feet, 3-5 
feet, and 5-7 below land surface (bls,), respectively.  These tables list the Arsenic Residential 
Direct Exposure (Residential) Soil Cleanup Target Level (SCTL) as 2.0 milligrams per kilogram 
(mg/kg), the Dieldrin Residential SCTL as 60 mg/kg, the Dieldrin Commercial Direct Exposure 
(Commercial) SCTL as 300 mg/kg, and the Dieldrin Leachability Based on Groundwater Criteria 
(Leachability) SCTL as 2 mg/kg.  However, in Chapter 62-777, F.A.C., the Arsenic Residential 
SCTL is 2.1 mg/kg, the Dieldrin Residential SCTL is 0.06 mg/kg, the Dieldrin Commercial 
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SCTL is 0.3 mg/kg, and the Dieldrin Leachability SCTL is 0.002 mg/kg.  Also Dieldrin was 
misspelled in Table 4.  It was spelled “Dealdrin”.  Please revise these tables, accordingly.

3. Figures 6 contains symbols which depict whether a soil sample contained a concentration of 
Dieldrin above or below a SCTL in the 1-3 feet bls sampling interval and Figure 8 contains 
symbols which depict whether a soil sample contained a concentration of Dieldrin above or 
below the a SCTL in the 3-5 feet bls sampling interval.  Review of these figures indicates that 
they were constructed using the incorrect values for the Dieldrin SCTLs listed in Tables 3, 4, and 
5.  Please revise these figures accordingly. 

4. Figures 5 through 9 do not depict the soil laboratory analytical result for each soil sample 
location.  Please revise these figures to depict the soil analytical result for each soil sample 
location.

5. Review of the report indicates that soil samples were collected from 1-3 feet bls, 3-5 feet bls, and 
5-7 feet bls.  While we don’t object to continuing collecting soil samples at 1-3 feet bls, 3-5 feet 
bls, and 5-7 feet bls, Rule 62-780.600(5)(c)1 F.A.C, states that “If a surficial discharge of metals 
or semi-volatile organic compounds is known or suspected, the sampling intervals shall be as 
follows: land surface to six inches, six inches to two feet, and two-foot intervals thereafter to the 
extent necessary to define the soil contamination.”  Since soil samples were not collected at 0 to 
6 inches, please collect soil samples from 0 to 6 inches at all soil sampling locations for 
laboratory analysis for Arsenic and Dieldrin.

6. It is stated in the Report that this property was the site of the former USDA Entomology 
Laboratory.  However, there is no discussion on why the soil sample laboratory analyses were 
limited to just Arsenic and Dieldrin considering that the USDA Entomology Laboratory may 
have used other organopesticides.  Please provide a rationale for limiting the soil assessment to 
just Arsenic and Dieldrin. 

7. It is recommended in the report that additional soil and groundwater assessment be performed.  
While we concur with this recommendation, the scope of the additional soil assessment for 
Dieldrin will need to be reconsidered because the determination of the extent of soil 
contamination was based on the soil analytical results being compared to incorrect Dieldrin 
SCTLS.  Please submit a plan detailing the next phase of site assessment activities for review. 

We anticipate receiving the response to these comments on or before April 2, 2015.  Please submit a 
digital copy of your response to these comments to DEP_CD@dep.state.fl.us, with a copy to 
George.Houston@dep.state.fl.us.  If the file is very large, you may post it to the Waste Cleanup folder 
on the Central District’s ftp site at: 
ftp://ftp.dep.state.fl.us/pub/incoming/Central_District/Waste_Cleanup/.  After posting the 
document, send an e-mail to DEP_CD@dep.state.fl.us, with a copy to 
George.Houston@dep.state.fl.us, alerting us that it has been posted.

Please note: For site rehabilitation cost Voluntary Cleanup Tax Credit applications, the annual 
application deadline is January 31, or the following business day, of the year following the calendar year 
for which an applicant is claiming site rehabilitation costs.  Therefore, all 2015 calendar year costs (i.e., 
site rehabilitation conducted and paid for in 2015) must be claimed in an application submitted by 
January 31, 2016.  No prior year costs can be claimed.   
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A copy of the Voluntary Cleanup Tax Credit Rule and application can be found here 
http://www.dep.state.fl.us/waste/categories/vctc/pages/publications.htm

If you have any questions concerning this correspondence, please contact me at (407) 897-4322 or by e-
mail at george.houston@dep.state.fl.us.

Sincerely,

George Houston II, P.G. 
Brownfields Coordinator 
Central District 

GH/gh

Attachment: Executed Brownfields Site Rehabilitation Agreement 

c: Dan Dashtaki – City of Orlando - dan.dashtaki@cityoforlando.net
Jeff Peters – ECT -  jpeters@ectinc.com
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ATTACHMENT B

Revised Figures
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FIGURE 5.
ARSENIC 1-3 FT BLS
ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE
CITY OF ORLANDO, ORANGE COUNTY, FLORIDA
SECTION 26, TOWNSHIP 22S, RANGE  29E
SOURCE: FDOT Aerial, 2012; ECT, 2015.
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FIGURE 6.
DIELDRIN 1-3 FT BLS
ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE
CITY OF ORLANDO, ORANGE COUNTY, FLORIDA
SECTION 26, TOWNSHIP 22S, RANGE  29E
SOURCE: FDOT Aerial, 2012; ECT, 2015.
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FIGURE 7.

ARSENIC 3-5 FT BLS

ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE

CITY OF ORLANDO, ORANGE COUNTY, FLORIDA

SECTION 26, TOWNSHIP 22S, RANGE  29E

SOURCE: FDOT Aerial, 2012; ECT, 2015.
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FIGURE 8.
DIELDRIN 3-5 FT BLS
ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE
CITY OF ORLANDO, ORANGE COUNTY, FLORIDA
SECTION 26, TOWNSHIP 22S, RANGE  29E
SOURCE: FDOT Aerial, 2012; ECT, 2015.
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FIGURE 9.

ARSENIC 5-7 FT BLS

ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE

CITY OF ORLANDO, ORANGE COUNTY, FLORIDA

SECTION 26, TOWNSHIP 22S, RANGE  29E

SOURCE: FDOT Aerial, 2012; ECT, 2015.
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FIGURE 12.
GROUNDWATER ELEVATION AND FLOW DIRECTION - JULY 21, 2014
ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE
CITY OF ORLANDO, ORANGE COUNTY, FLORIDA
SECTION 26, TOWNSHIP 22S, RANGE  29E
SOURCE: FDOT Aerial, 2012; ECT, 2015.
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FIGURE 14.
PROPOSED SOIL BORING LOCATIONS
ORLANDO DOWNTOWN RECREATION COMPLEX & TENNIS CENTRE
CITY OF ORLANDO, ORANGE COUNTY, FLORIDA
SECTION 26, TOWNSHIP 22S, RANGE  29E
SOURCE: FDOT Aerial, 2012; ECT, 2015.
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TABLE 3: SOIL ANALYTICAL RESULTS - 1-3 FT BLS

ECT, Inc.
Project No. 140365

SSite Name: Orlando Recreation Complex and Tennis Centre                          Revison date: March, 2015

Sample Sample
Sample ID Location Depth  (ftbls) Date Arsenic Dieldrin

2.1 0.06

12 0.3

*** 0.002

SB1 1-3 1/16/14 SB-1 1-3 01/16/14 0.27I

SB1-2 1-3 5/21/2014 SB-1(2) 1-3 05/20/14 0.00041U

SB2 1-3 1/16/14 SB-2 1-3 01/16/14 0.23I

SB3 1-3 1/16/14 SB-3 1-3 01/16/14 0.20I

SB4 1-3 1/16/14 SB-4 1-3 01/16/14 0.31I

SB4-2 1-3 5/21/2014 SB-4(2) 1-3 05/21/14 0.00041U

SB5 1-3 1/16/14 SB-5 1-3 01/16/14 0.19I

SB6 1-3 1/16/14 SB-6 1-3 01/16/14 0.31I

SB7 1-3 1/16/14 SB-7 1-3 01/16/14 1.5

SB8 1-3 1/16/14 SB-8 1-3 01/16/14 0.18I

SB9 1-3 1/16/14 SB-9 1-3 01/16/14 6.9
SB9-2 1-3 5/20/2014 SB-9(2) 1-3 05/20/14 0.00042U

SB9-E 1-3 5/20/2014 SB-9E 1-3 05/20/14 0.80 0.00043U

SB9-N 1-3 5/20/2014 SB-9N 1-3 05/20/14 53.3 0.00043U

SB9-S 1-3 5/20/2014 SB-9S 1-3 05/20/14 13.6 0.00042U

SB9-S2 6/6/14 1-3' SB-9S(2) 1-3 06/06/14 115
SB9-W 1-3 5/20/2014 SB-9W 1-3 05/20/14 18.3 0.00043U

SB9-W2 6/6/14 1-3' SB-9W(2) 1-3 06/06/14 1.0

SB15 1-3 1/16/14 SB-15 1-3 01/16/14 0.10I

SB16 1-3 1/16/14 SB-16 1-3 01/16/14 0.46

SB17 1-3 1/16/14 SB-17 1-3 01/16/14 0.22I

SB18 1-3 1/16/14 SB-18 1-3 01/17/14 0.60

SB18 1-3-2 5/20/2014 SB-18(2) 1-3 05/20/14 0.00040U

SB18-E 1-3 5/20/2014 SB-18E 1-3 05/20/14 0.00042U

SB18-N 1-3 5/20/2014 SB-18N 1-3 05/20/14 0.00041U

SB18-S 1-3 5/20/2014 SB-18S 1-3 05/20/14 0.00040U

SB18-W 1-3 5/20/2014 SB-18W 1-3 05/20/14 0.00040U

SB19 1-3 1/16/14 SB-19 1-3 01/16/14 0.97

SB20 1-3 1/16/14 SB-20 1-3 01/16/14 3.6
SB20-E 1-3 5/20/2014 SB-20E 1-3 05/20/14 3.8
SB20-E2 6/6/14 1-3' SB-20E(2) 1-3 06/06/14 0.84

SB20-N 1-3 5/20/2014 SB-20N 1-3 05/20/14 3.7
SB20-N2 6/6/14 1-3' SB-20N(2) 1-3 06/06/14 0.90

SB20-S 1-3 5/20/2014 SB-20S 1-3 05/20/14 0.82

SB20-W 1-3 5/20/2014 SB-20W 1-3 05/20/14 1.1

Direct Exposure Residential (mg/kg)
Direct Exposure Commercial/Industrial (mg/kg)
Leachability Based on GW Criteria



TABLE 3: SOIL ANALYTICAL RESULTS - 1-3 FT BLS

ECT, Inc.
Project No. 140365

SSite Name: Orlando Recreation Complex and Tennis Centre                          Revison date: March, 2015

Sample Sample
Sample ID Location Depth  (ftbls) Date Arsenic Dieldrin

2.1 0.06

12 0.3

*** 0.002

Direct Exposure Residential (mg/kg)
Direct Exposure Commercial/Industrial (mg/kg)
Leachability Based on GW Criteria
SB21 1-3 1/16/14 SB-21 1-3 01/16/14 49.7
SB21-2 1-3 5/20/2014 SB-21(2) 1-3 05/21/14 0.00043U

SB21-E 1-3 5/20/2014 SB-21E 1-3 05/21/14 51.8 0.00042U

SB21-N 1-3 5/20/2014 SB-21N 1-3 05/21/14 111 0.00043U

SB21-S 1-3 5/20/2014 SB-21S 1-3 05/21/14 1.4 0.00041U

S21-W 1-3 5/20/2014 SB-21W 1-3 05/21/14 83.0 0.00042U

SB21-W2 6/6/14 1-3' SB-21W(2) 1-3 06/06/14 110

SB22 1-3 1/16/14 SB-22 1-3 01/16/14 0.49I

SB23 1-3 1/16/14 SB-23 1-3 01/16/14 0.31I

SB24 1-3 1/16/14 SB-24 1-3 01/16/14 1.5

SB25 1-3 1/16/14 SB-25 1-3 01/16/14 0.48

SB26 1-3 1/16/14 SB-26 1-3 01/16/14 1.1

SB27 1-3 1/16/14 SB-27 1-3 01/16/14 2.5
SB27-E 1-3 5/20/2014 SB-27E 1-3 05/20/14 3.1
SB27-N 1-3 5/20/2014 SB-27N 1-3 05/20/14 2.4
SB27-S 1-3 5/20/2014 SB-27S 1-3 05/20/14 1.4

SB27-W 1-3 5/20/2014 SB-27W 1-3 05/20/14 1.2

SB28 1-3 1/16/14 SB-28 1-3 01/16/14 0.90

SB29 1-3 1/16/14 SB-29 1-3 01/16/14 1.4

SB30 1-3 1/16/14 SB-30 1-3 01/16/14 1.5

SB31 1-3 1/16/14 SB-31 1-3 01/16/14 1.4

SB32 1-3 1/16/14 SB-32 1-3 01/16/14 40.7
SB32-E 1-3 6/2/2014 SB-32E 1-3 06/02/14 1.1

SB32-N 1-3 6/2/2014 SB-32N 1-3 06/02/14 0.7

SB32-S 1-3 6/2/2014 SB-32S 1-3 06/02/14 5.6
SB32-W 1-3 6/2/2014 SB-32W 1-3 06/02/14 0.98

SB33 1-3 1/16/14 SB-33 1-3 01/16/14 0.44I

SB34 1-3 1/16/14 SB-34 1-3 01/16/14 0.60

SB35 1-3 1/16/14 SB-35 1-3 01/16/14 1,1

SB36 1-3 1/16/14 SB-36 1-3 01/16/14 0.15I

SB37 1-3 1/16/14 SB-37 1-3 01/16/14 0.44I



TABLE 3: SOIL ANALYTICAL RESULTS - 1-3 FT BLS

ECT, Inc.
Project No. 140365

SSite Name: Orlando Recreation Complex and Tennis Centre                          Revison date: March, 2015

Sample Sample
Sample ID Location Depth  (ftbls) Date Arsenic Dieldrin

2.1 0.06

12 0.3

*** 0.002

Direct Exposure Residential (mg/kg)
Direct Exposure Commercial/Industrial (mg/kg)
Leachability Based on GW Criteria
SB38 1-3 1/16/14 SB-38 1-3 01/16/14 1.9

SB39 1-3 6/3/14 SB-39 1-3 06/03/14 1.8 0.0125

SB40 1-3 6/3/14 SB-40 1-3 06/03/14 3.0 0.0057

SB42 1-3 6/3/14 SB-42 1-3 06/03/14 1.5 0.00044U

SB43 1-3 6/3/14 SB-43 1-3 06/03/14 10.4 0.00043U

SB44 1-3 6/3/14 SB-44 1-3 06/03/14 3.5 0.00082I
a

SB45 1-3 6/3/14 SB-45 1-3 06/03/14 1.7 0.00050U

SB46 1-3 6/3/14 SB-46 1-3 06/03/14 2.1 0.00046U

SB47 1-2.5 5/20/14 SB-47 1-2.5 05/20/14 2.6a
0.00045U

SB48 1-3 6/3/14 SB-48 1-3 06/03/14 1.2 0.0031

SB49 1-3 6/3/14 SB-49 1-3 06/03/14 1.2 0.00042U

SB50 1-3 6/3/14 SB-50 1-3 06/03/14 5.1 0.00042U

SB51 1-3 6/3/14 SB-51 1-3 06/03/14 2.2 0.00042U

SB52 1-3 6/3/14 SB-52 1-3 06/03/14 0.87 0.00042U

SB53 1-2.5 5/20/14 SB-53 1-2.5 05/20/14 1.3 0.00045U

SB54 1-3 5/20/14 SB-54 1-3 05/20/14 0.87 0.00042U

BEANS @ SW PICNIC PICNIC BEANS 06/06/14 0.29U

BEANS @ SB21 SB-21 BEANS 06/06/14 0.68U

Notes: SCTL = Soil Cleanup Target Levels as provided in Table II of Chapter 62-777, F.A.C.

Bold = Exceedance of Direct Exposure Residential SCTL

mg/kg = Milligrams Per Kilogram

 Analytical Results = mg/kg

I = The reported value is between the laboratory Method Detection Limit & the laboratory Pratical Quantitation Limit

U = Analyte included in the analysis, but not detected

ftbls = feet below land surface

*** = Leachbaility value may be derived using the SPLP Test to calculate site-specific SCTL's

a= elevated reporting limits due to matrix interference



TABLE 4: SOIL ANALYTICAL RESULTS - 3-5 FT BLS

ECT, Inc.
Project No. 140365

Site Name: Orlando Recreation Complex and Tennis Centre                          Revison date: March, 2015

Sample Sample
Sample ID Location Depth (ftbls) Date Arsenic Dieldrin

2.1 0.06

12 0.3

*** 0.002

SB1-2 3-5 5/21/14 SB-1(2) 3-5 05/21/14 0.00041U

SB9 3-5 1/16/14 SB-9 3-5 01/16/14 1.3

SB9-2 3-5 1/16/14 SB-9(2) 3-5 05/20/14 0.00043U

SB9-E 3-5 5/20/2014 SB-9E 3-5 05/20/14 0.51 0.00042U

SB9-N 3-5 5/20/2014 SB-9N 3-5 05/20/14 11.6 0.00041U

SB9-S 3-5 5/20/2014 SB-9S 3-5 05/20/14 1.1 0.00041U

SB9-S2 6/6/14 3-5' SB-9S(2) 3-5 06/06/14 3.9
SB9-W 3-5 5/20/2014 SB-9W 3-5 05/20/14 3.6 0.00041U

SB9-W2 6/6/14 3-5' SB-9W(2) 3-5 06/06/14 0.49

SB18-2 3-5 5/20/2014 SB-18(2) 3-5 05/20/14 0.00040U

SB18-E 3-5 5/20/2014 SB-18E 3-5 05/20/14 0.00041U

SB18-N 3-5 5/20/2014 SB-18N 3-5 05/20/14 0.00041U

SB18-S 3-5 5/20/2014 SB-18S 3-5 05/20/14 0.00040U

SB18-W 3-5 5/20/2014 SB-18W 3-5 05/20/14 0.00040U

SB20 3-5 1/16/14 SB-20 3-5 01/16/14 0.44I

SB20-E 3-5 5/20/2014 SB-20E 3-5 05/20/14 0.40I

SB20-E2 6/6/14 3-5' SB-20-E(2) 5-Mar 06/06/14 0.35I

SB20-N 3-5 5/20/2014 SB-20N 3-5 05/20/14 0.38I

SB20-N2 6/6/14 3-5' SB-20N(2) 3-5 06/06/14 0.43I

SB20-S 3-5 5/20/2014 SB-20S 3-5 05/20/14 0.32I

SB20-W 3-5 5/20/2014 SB-20W 3-5 05/20/14 0.39I

SB21 3-5 1/16/14 SB-21 3-5 01/16/14 1.1

SB21-2 3-5 5/20/2014 SB-21(2) 3-5 05/20/14 0.00041U

SB21-E 3-5 5/20/2014 SB-21E 3-5 05/20/14 1.7 0.00041U

SB21-N 3-5 5/20/2014 SB-21N 3-5 05/20/14 69.2 0.00041U

SB21-S 3-5 5/20/2014 SB-21S 3-5 05/20/14 0.78 0.00041U

SB21-W 3-5 5/20/2014 SB-21W 3-5 05/20/14 9.4 0.00042U

SB21-W2 6/6/14 3-5' SB-21W(2) 3-5 06/06/14 32.2

SB27 3-5 1/16/14 SB-27 3-5 01/16/14 0.54

SB27-E 3-5 5/20/2014 SB-27E 3-5 05/20/14 0.52

SB27-N 3-5 5/20/2014 SB-27N 3-5 05/20/14 0.55

SB27-S 3-5 5/20/2014 SB-27S 3-5 05/20/14 0.52

SB27-W 3-5 5/20/2014 SB-27W 3-5 05/20/14 0.40I

SB32 3-5 1/16/14 SB-32 3-5 01/16/14 1.1

SB32-E 3-5 5/20/2014 SB-32E 3-5 05/20/14 0.22I

SB32-N 3-5 5/20/2014 SB-32N 3-5 05/20/14 0.41I

SB32S 3-5 5/20/2014 SB-32S 3-5 05/20/14 0.31I

SB32-W 3-5 5/20/2014 SB-32W 3-5 05/20/14 0.48

SB39 3-5 6/3/14 SB-39 3-5 06/03/14 0.85 0.00050I

SB40 3-5 6/3/14 SB-40 3-5 06/03/14 3.6a
0.00044U

Direct Exposure Residential (mg/kg)
Direct Exposure Commercial/Industrial (mg/kg)
Leachability Based on GW Criteria



TABLE 4: SOIL ANALYTICAL RESULTS - 3-5 FT BLS

ECT, Inc.
Project No. 140365

Site Name: Orlando Recreation Complex and Tennis Centre                          Revison date: March, 2015

Sample Sample
Sample ID Location Depth (ftbls) Date Arsenic Dieldrin

2.1 0.06

12 0.3

*** 0.002

Direct Exposure Residential (mg/kg)
Direct Exposure Commercial/Industrial (mg/kg)
Leachability Based on GW Criteria
SB42 3-5 6/3/14 SB-42 3-5 06/03/14 0.99 0.00041U

SB43 3-5 6/3/14 SB-43 3-5 06/03/14 1.7 0.00041U

SB44 3-5 6/3/14 SB-44 3-5 06/03/14 0.68 0.00040U

SB45 3-5 6/3/14 SB-45 3-5 06/03/14 1.1 0.00040U

SB46 3-5 6/3/14 SB-46 3-5 06/03/14 1.9 0.00046U

SB48 3-5 6/3/14 SB-48 3-5 06/03/14 4.3 0.0028I
a

SB49 3-5 6/3/14 SB-49 3-5 06/03/14 2.5 0.0028

SB50 3-5 6/3/14 SB-50 3-5 06/03/14 1.3 0.00040U

SB51 3-5 6/3/14 SB-51 3-5 06/03/14 0.99 0.00043U

SB52 3-5 6/3/14 SB-52 3-5 06/03/14 0.54 0.00041U

SB54 3-4 5/20/2014 SB-54 3-4 05/20/14 2.1 0.00044U

Notes: SCTL = Soil Cleanup Target Levels as provided in Table II of Chapter 62-777, F.A.C.

Bold = Exceedance of Direct Exposure Residential SCTL

mg/kg = Milligrams Per Kilogram

 Analytical Results = mg/kg

I = The reported value is between the laboratory Method Detection Limit & the laboratory Pratical Quantitation Limit

U = Analyte included in the analysis, but not detected

ftbls = feet below land surface

*** = Leachbaility value may be derived using the SPLP Test to calculate site-specific SCTL's

a= elevated reporting limits due to matrix interference



TABLE 5: SOIL ANALYTICAL RESULTS - 5-7 FT BLS

ECT, Inc.
Project No. 140365

Site Name: Orlando Recreation Complex and Tennis Centre                          Revison date: March, 2015

Sample Sample
Sample ID Location Depth (ftbls) Date Arsenic Dieldrin

2.1 0.06

12 0.3

*** 0.002

SB9-N 6/6/14 5-7' SB-9N 5-7 06/06/14 11.0
SB9-W 6/6/14 5-7' SB-9W 5-7 06/06/14 4.6
SB9-W2 6/6/14 5-7' SB-9W(2) 5-7 06/06/14 0.84

SB21-N 6/6/14 5-7' SB-21N 5-7 06/06/14 15.5a

SB21-W 6/6/14 5-7' SB-21W 5-7 06/06/14 3.7a

SB21-W2 6/6/14 5-7' SB-21W(2) 5-7 06/06/14 3.4a

Notes: SCTL = Soil Cleanup Target Levels as provided in Table II of Chapter 62-777, F.A.C.

Bold = Exceedance of Direct Exposure Residential SCTL

mg/kg = Milligrams Per Kilogram

 Analytical Results = mg/kg

I = The reported value is between the laboratory Method Detection Limit & the laboratory Pratical Quantitation Limit

U = Analyte included in the analysis, but not detected

ftbls = feet below land surface

*** = Leachbaility value may be derived using the SPLP Test to calculate site-specific SCTL's

a= elevated reporting limits due to matrix interference

Direct Exposure Residential (mg/kg)
Direct Exposure Commercial/Industrial (mg/kg)
Leachability Based on GW Criteria
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1.0 Introduction and Background  

1.1 Introduction 
 

The City of Orlando (City) is applying for an Environmental Protection Agency (EPA) 

Brownfields Cleanup Grant. This draft Analysis of Brownfields Cleanup Alternatives (ABCA) has 

been prepared in accordance with US Environmental Protection Agency (EPA) FY 2012 

Brownfields Assessment, Revolving Loan Fund and Cleanup (ARC) Grant Guideline 

requirements.  

 

The site is located within the Downtown Economic Enhancement District (DEED) brownfield 

area originally designated in 2004 and expanded in 2007.  The City of Orlando will enter the 

subject site into a voluntary BSRA under the Florida Brownfields Redevelopment Act, Chapter 

376.77-376.85, Florida Statutes with the Florida Department of Environmental Protection 

(FDEP). This voluntary agreement provides the framework and schedule for the remaining 

remediation activities including confirmatory sampling. The site will be remediated under 

authority of Chapter 62-785, Florida Administrative Code, Brownfields Cleanup Criteria. The City 

will comply fully with federal procurement procedures as required by 40 CFR 31.16 in 

contracting a qualified environmental engineering firm (familiar with brownfields assessment and 

remediation process within the state of Florida) for remedial activities at this location.  Once the 

BSRA is executed, the site will be remediated under the authority of Chapter 62.785 FAC, the 

Brownfields Cleanup Criteria Rule. This draft ABCA is being prepared to demonstrate and 

document that the appropriate cleanup methods have been evaluated and will be applied at the 

former Centroplex site.  

 

This ABCA provides information on the following: 

� Information about the site and contamination issues (e.g., exposure pathways, identification 

of contaminant sources, etc.), cleanup standards, applicable laws, alternatives considered, 

and the proposed cleanup. 

� A discussion of the effectiveness, implementability, and cost of the cleanup methods 

considered. 

� An analysis of reasonable alternatives including no action. 

 

The Draft ABCA, once approved, will be placed in an Administrative Record File (ARF) located 

at the City of Orlando Economic Development Department offices in Orlando, Florida.  The 

document may also be placed in additional locations to facilitate public comment.  Public notice 

will be given that the document is available for review and comment and a written response to 

significant comments will be provided and included in the ARF. 
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1.2 Background 
The subject site comprises approximately 8.2 acres in Downtown Orlando, Florida located in 

Section 26, Township 22 South, Range 29 East, as referenced on the U.S. Geological Survey 

(USGS) “Orlando West, FL”, 7.5-minute series Quadrangle map (See Figure 1). The site is 

bounded to the north by West Amelia Street, to the west by North Parramore Avenue, to the 

south by West Livingston Street and to the east by a parking lot and the eastern portion of the 

vacant, former Amway Arena; the western portion of the arena is located on the northeastern 

portion of the area defined as the subject property.  The subject property is located in an urban 

area developed with municipal and commercial properties and includes the area outlined on 

Figure 2.  Current land use within the area defined as the subject property includes the 

Downtown Recreation and Tennis Center, the western portion of the vacant former Amway 

Arena and various asphalt-paved parking lots.  

 

Previous uses of the property were identified through research conducted as part of a Phase I 

Environmental Site Assessment (ESA) conducted for the subject site in July 2005 and research 

conducted during an October 2011 Phase I ESA for the former Amway Arena site (the western 

portion of which is located on the subject site).  Non-residential, historical land uses of 

significance on the subject site are as follows: 

 

� A USDA Bureau of Entomology laboratory was identified at 602 West Amelia Avenue 

(currently West Amelia Street) from 1915 until sometime prior to 1923 (northeastern 

portion of the site). 

� The western portion of the former Amway Arena (1989-Present) is located on the 

northeastern portion of the site. 

� A USDA Bureau of Entomology laboratory was identified at 415 North Parramore 

Avenue from 1933 until sometime prior to 1958 (central portion of western perimeter of 

the subject site).  

� A USDA Bureau of Entomology research laboratory was identified at 419 North 

Parramore Avenue from 1953 until prior to 1958 (central portion of western perimeter of 

the subject site). 

� A former dry cleaner was identified at 441 North Parramore Avenue from 1963 until prior 

to 1983 (north portion of west perimeter of the subject site). 

� A potential gasoline station (Jackson’s Minit Market/Majik Maket No. 20) was identified 
at 439 North Parramore Avenue from 1963 until sometime prior to 1983 (north-central 

portion of the western perimeter of the site). 

� A Former Florida National Guard Armory/ Naval Reserve Training Center was identified 

at 655 West Livingston Street (southwest corner of the subject site) from 1948 until 

1973. The address shifted to 649 West Livingston Street in approximately 1978, with the 

property then listed as the Orlando Recreation Department with various sub-listings 

including the Orlando Tennis Center, Downtown Recreation Complex and Nap Ford 

Community School noted between 1978 and present.  
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Based on the Recognized Environmental Concerns (RECs) identified July 2005 Phase I ESA, a 

Phase II ESA was conducted (by others) in November 2006.  Soil samples and both shallow 

and deeper interval groundwater samples were collected from portions of the site correlating to 

identified RECs.  The results of the Phase II ESA identified soil and groundwater contamination 

at the former National Guard Armory/Naval Reserve Training Center (Armory) site. This location 

was also referred to as a USDA facility in both the 2005 Phase I ESA and 2006 Phase II ESA, 

but it appears based on subsequent research conducted as part of the October 2011 Phase I 

ESA that the USDA facilities were located north of the areas assessed during the 2006 Phase II 

ESA.   

 

The soil contamination detected at the Armory site consisted of arsenic in excess of the State 

Commercial/Industrial Direct-Exposure (C/I) Soil Cleanup Target Level (SCTL) as referenced in 

Chapter 62-777, Florida Administrative Code (FAC). In addition, four of the carcinogenic 

Polycyclic Aromatic Hydrocarbons (cPAHs) were detected in one soil sample, and the 

subsequently calculated benzo(a)pyrene (BaP) equivalents concentration exceeded the 

Residential Direct-Exposure SCTL (R-SCTL).  The pesticide dieldrin was detected in excess of 

the Groundwater Cleanup Target Level (GCTL), referenced in Ch., 62-777 FAC, in the 

groundwater sample from one temporary well location on the Armory site.  No other soil or 

groundwater impacts associated with historical property use were identified during the 

November 2006 Phase II ESA and no subsequent sampling is known to have occurred. 

 

1.3 Project Goals/Reuse Plan 
Based on the above findings, corrective actions are required to allow for redevelopment of the 

property.  The follow provides a description of the mixed-use development proposed for the site.  

Therefore cleanup to residential criteria is selected as the applicable goal for remedial efforts at 

the site. 

 

The overall Creative Village project involves 

the replacement of aging and obsolete public 

infrastructure currently in place to support the 

60-acre City-owned Orlando Centroplex 

venue.  The improvements included as part 

of the overall project will implement the City’s 
vision for this area and allow for the 

rejuvenation of this area as a live, work, learn 

and play mixed-use community built around 

a foundation of technology based 

employment and educational opportunities, 

mixed-income and attainable housing, 

neighborhood commercial and public open 
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spaces.  The technology-based employment and educational expansion opportunities at 

Creative Village will help expand the regional Orlando economic cluster of tech-based, digital 

media production, modeling and simulation industries. 

 

The uses currently occupying the overall Creative Village project area include the now vacant 

Amway Arena (the NBA Orlando Magic’s old arena), the Bob Carr Performing Arts Center, Nap 

Ford Charter School (K-5), the University of Central Florida (UCF) Center for Emerging Media, 

the Downtown Orlando Tennis and Community Recreation Center and associated parking 

garages.  Currently, the area associated with the clean-up grant is substantially covered by 

asphalt, concrete and buildings and includes a road network that became disjointed after the 

construction of the Amway Arena in 1988.  Various underground utilities travel into and through 

the project area to provide service to the uses on site, as well as to the surrounding residential 

neighborhood to the west and north and the City’s Downtown to the east.   
 

The intended mixed of uses proposed within the clean-up grant area as part of the Creative 

Village project that include new public infrastructure (roads, drainage, water, sewer, irrigation, 

telecommunication, street lighting and streetscape improvements), vertical construction totaling 

275,000 square feet of office space, 550 affordable and mixed income multifamily housing units, 

40,000 square feet of commercial retail space and a community park. 
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2.0 Applicable Regulations and Cleanup Standards 
The Florida Department of Environmental Protection (FDEP) will provide regulatory oversight of 

all assessment and remediation conducted at the subject site.  Daily direct oversight of 

assessment and remediation activities will be performed by a State of Florida licensed 

professional engineer, competent through education and experience to provide direction and 

oversight throughout the process.  Additional review and regulatory oversight will be provided by 

the EPA Project Officer administering the grant activities. Copies of all reports generated 

throughout the process will be submitted to both the FDEP and EPA for review and comment.  

In addition, Quarterly Reports will be submitted to the EPA Project Officer to document progress 

on the project. 

 

Consistent with criteria specific in Rule 62-785, F.A.C., Brownfield Cleanup Criteria, the lower of 

the Florida R-SCTL and Leachability Based on Groundwater (LGW-SCTL) will be the soil 

contamination screening and remediation standards for this project. Based on data collected 

during the November 2006 Phase II ESA, the following COCs exceed one or both of the 

referenced target levels (the appropriate SCTLs from Rule 62-777 F.A.C are provided for 

reference): 

 

Contaminant 

Benzo(a)pyrene 

BaP Equivalents 

Arsenic 

 

R-SCTL (mg/kg) 

0.1 

 0.1 

 2.1 

  

LGW-SCTL (mg/kg) 

 8 

 8 

Derive using SPLP  

No Applicable or Relevant and Appropriate Requirements (ARARs) for soil were identified as 

part of this ABCA.  

 

The Florida GCTLs specified in Rule 62-777 F.A.C. will be the groundwater contamination 

screening and remediation standards for this project. Based on data collected during the 

November 2006 Phase II ESA, the following COC exceed the referenced target level (the 

appropriate GCTL from Rule 62-777 F.A.C is provided for reference): 

 

Contaminant GCTL (µg/L) 

Dieldrin  0.002 

 

No ARARs specific to groundwater impacts detected at the site were identified as part of this 

ABCA.  

 

In summary, the overriding cleanup objectives for the former Centroplex site will be designed to 

be protective of human health and the environment, based on anticipated residential/mixed-use 

assumptions, and will comply with applicable State and Federal laws. 
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3.0 Exposure Analysis 

3.1 Evaluation 
Preparation of an ABCA requires an evaluation be made as to the possible corrective actions 

and their respective costs to remedy effected areas.  Not all remedies are physical or chemical 

and may include other types of remedies such as institutional controls (e.g. restriction on 

residential development recorded on the deed).  Excess public risk requires 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 chemicals of concern. It is 

generally the intent to remove, treat or immobilize the concentrations of chemicals of concern 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.  

This has been accomplished by the development and implementation of FDEP regulatory 

programs to implement State standards (Chapter 62-777, FAC, the Contaminant Cleanup 

Criteria rule).    

3.2 Exposure Pathways 
In order for possible contaminants of concern 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 likely to be exposed via complete exposure pathways do not 

constitute a probable condition of elevated risk.  

 

The three potential receptor populations are: 

� Construction worker – persons involved in the redevelopment of the property 

� Industrial/commercial worker – persons who occupy the property under conditions of full-

time employment 

� Residents – persons who reside on or adjacent to the property 

 

Based on assessment data detailed in Section 1.2, the primary contaminants of concern 

(COCs) in soil are arsenic and PAHs.  Risk of exposure to the site soils were examined for three 

potential receptor populations deemed most likely to be exposed to identified contaminants of 

concern. The primary exposure pathways identified at this site include ingestion of site soils and 

inhalation of potential fugitive dust emissions during site remediation and redevelopment 

activities.  
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Based on the groundwater data detailed in Section 1.2, the primary COC in groundwater is the 

pesticide dieldrin.  No potable wells exist on the subject or adjacent properties, no irrigation 

wells are planned at the site and potable water is available from the City of Orlando; therefore, a 

completed pathway for the ingestion of site groundwater does not appear to be present.   

 

DRAFT



J:\02024\02024146.42\DOC\Reports\dftABCA.docx 9 

4.0 Evaluation of Cleanup Alternatives 

4.1 Cleanup Alternatives Development 
Based on the evaluation of assessment findings presented in this ABCA and conservative 

assumptions of future site use for residential/mixed-use development, various alternatives were 

considered for managing the identified impacts, as discussed below.   

4.2 Soil Remedial Alternatives 
The alternatives for mitigating the risks associated with identified contaminated soil at the 

property are summarized and compared in Table 1.  A brief discussion of each alternative is 

provided below.  For identified soil impacts, the following four remediation alternatives were 

evaluated for this site. 

 

� No Further Action 

� Capping (Engineering Control) 

� In-situ Solidification/Stabilization 

� Excavation and Offsite Disposal 

 

Each of these alternatives has been evaluated with respect to effectiveness, implementability, 

and cost. The following sections provide a synopsis of each technology and the final evaluation 

results. 

4.2.1 No Action 
Technology Description 
The No Action option involves leaving the site in essentially its current condition, with no 

remediation activities being performed prior to development.  

 

Effectiveness 
Because environmental impacts have been documented at the site, this option would result in 

future exposure potential to impacted media as a result of potential residential/mixed-use 

development. This potential for exposure does not meet the objectives of this project and this 

corrective action alternative has been omitted from further consideration. 

 

Implementability 
The No Action alternative would be easy to implement because it requires no significant 

additional activities be performed on the site. Fencing and/or warning signs may be required if 

contaminants are left unabated. For the purposes of this ABCA, institutional controls and 

engineering controls are not considered an element of the No Action alternative.  
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Cost 
There would be minimal cost associated with implementing No Action alternative at the site.  If 

warning signs or other access control measures were considered for portions of the facility, then 

the cost for signs and fences would be approximately $22 per linear foot of perimeter.   

4.2.2 Capping (Engineering Control) 
Technology Description 
Capping involves placing an impermeable cover over contaminated materials. Caps do not 

clean up the contaminated material. Instead, they isolate the contaminated media and keep it in 

place so it will not come into contact with people or the environment.   

 

Effectiveness 
If designed appropriately, a cap can be effective in 1) stopping rainwater from seeping through 

contaminated material and carrying the contamination into groundwater or surface water 

features, 2) stopping wind from blowing contaminants throughout the site or off site, and 3) 

keeping people and animals from coming into direct contact with the impacted material.   

 

Implementability 
Cap design can range from the simple placement of a single layer of asphalt over the materials 

of concern to multilayer systems.  The top layer is typically comprised of soil and vegetation to 

stabilize the site, uptake moisture, and prevent erosion. The second layer is typically comprised 

of a drainage system (pipes, gravel, etc.) to manage water the seeps through the top layer.  A 

gas venting system is often placed beneath the drainage system, depending on the nature of 

the waste. The bottom layer is typically impermeable material; either clay or a geotextile barrier.   

  

While construction and maintenance of a cap is generally simple to implement, it is not practical 

for this property for several reasons.  First, the documented impacts to soil do not appear to be 

significant enough in areal extent to warrant large scale capping.  Second, the site re-grading 

that will be required to complete installation of underground utilities, re-align roads and construct 

new buildings throughout the site make the construction and maintenance of a cap system 

impractical.   

 

Cost 
Multi-layer capping systems can range from approximately $80,000 to $120,000 per acre, 

depending on the design. While only limited portions of the subject site would be subject to 

capping, the limitations outlined in the implementability discussion render further consideration 

of capping impracticable.  

4.2.3 In-situ Solidification/Stabilization 
Technology Description 
Solidification/stabilization is a cleanup method that prevents or slows the release of 

contaminants from impacted soils or sludge.  Due to the presence of arsenic impacts in addition 

to PAH contaminants, this technology was evaluated over other methods of in-situ treatment 
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such as bioremediation (which would not address arsenic impacts effectively).  This technology 

does not typically destroy the contaminants; rather, it prevents them from moving into the 

surrounding environment. Typically, cement or similar binding agents are used to solidify the 

impacted soil or sludge. Stabilization; however, may only consist of a chemical reagent that 

binds contaminants to the subsurface media, thereby preventing migration.   

 

Effectiveness 
Solidification/stabilization can be effective if future disturbances of the subsurface will not occur.  

However, changes in water chemistry can often result in leaching of contaminants from 

solidified/stabilized material, resulting in impacted groundwater or surface water.  An institutional 

control to prevent future contact with and disturbance of the solidified/stabilized material is 

typically required.  In addition, the effectiveness of this technology (particularly stabilization) 

relies on the injected stabilizer contacting all impacted material, which may prove difficult.  

 

Implementability 
Solidification involves mixing impacted soil with a substance (like cement) that causes the soil to 

harden. Soil mixing can be performed in-situ using large augers (deep) or land farming 

techniques (shallow), or the impacted soils can be excavated and mixed with binding agents ex-

situ. Once the ex-situ mixture dries to form a solid block or granular aggregate, it can be 

returned to the site (left in place) or removed to another location.  

 

Stabilization typically involves the injection of chemicals that bind with the contaminated material 

to (in theory) render the material inert or non-leachable. Soils could be left in place beneath 

planned parking lots; however, leaving solidified soils in areas where residential buildings are to 

be constructed (including related buried utilities) could be problematic.  Also, due to the 

challenge of ensuring adequate mixing and contact with the solidification/stabilization binding or 

chemical agents, especially under structures or roadways, effectiveness of the 

solidification/stabilization activities may be difficult to predict. In addition, on-going obligations in 

the form of long-term annual groundwater sampling may be required to monitor the 

effectiveness of the solidification/stabilization.  For these reasons, solidification/stabilization is 

considered impractical for this project. 

 

Cost 
The cost to solidify impacted material is directly related to the amount of material being 

addressed, the nature of the binding agent(s) used, and the final disposition of the solidified 

material. Additionally, costs for cement-based stabilization techniques may vary according to 

availability and short term cost variability for concrete, and the chemical nature of the 

contaminant. Published costs for solidification/stabilization include $65 to $105 per cubic yard 

for shallow applications typical of the subject site.  Assuming 2,000 cubic yards of material 

(includes safety factor for additional soil encountered during work) were solidified or stabilized 

in-place, the associated cost would be between ±$130,000 and ±$210,000.  
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4.2.4 Excavation and Offsite Disposal 
Technology Description 
Excavation is digging up impacted soils from a site.  Offsite disposal requires detailed 

characterization of the waste characteristics, contamination levels, identification of the 

appropriate disposal or treatment facility, and a determination of transportation issues 

associated with transfer of the material (site access and distance to the disposal or treatment 

facility).  

 

Effectiveness 
Removal of contaminated material from a site is typically the most effective remediation 

technology that can be implemented, as it does not rely on chemical processes, dispersion and 

contact with reagents or binders, or soil conditions and is effective regardless of contaminant 

type (i.e. VOCs, SVOCs, metals, etc.) 

 

Implementability 
Many factors affect the implementability of a soil excavation project.  Access must be available 

to remove the impacted material and an appropriate treatment or disposal facility must be 

identified that can manage the levels and types of contamination.  Generally, excavation is 

limited to materials that are unconsolidated and easily removed using backhoes, excavators, 

and similar equipment.  The depths of excavation are also typically limited to approximately 20-

ft, unless shoring or benching is implemented to access deeper soils.  Shoring can be difficult in 

some instances, and benching can result in substantially increased volumes of soil being 

managed. 

 

Lastly, if excavation is extended below the water table, dewatering of the excavation area is 

required and treatment of impacted groundwater is typically an additional component of the 

project.  These factors can affect the cost and implementability of excavation at a given location.  

 

Cost 
The cost of excavation can vary widely based on the variables discussed above.  Additionally, 

transportation and disposal costs offsite can also vary substantially based on the method of 

treatment or disposal, fuel costs, and the distance to the final disposal facility.  Costs are 

typically separated based on the following tasks: excavation and staging of material, 

transportation and disposal, and backfilling and compaction.  While costs can vary significantly, 

the following costs reflect recent excavation from above the water table, and transportation to a 

permitted disposal facility. Please note that project management, laboratory analysis, and 

regulatory negotiations are not included in these costs. 

 

         Estimated 
Task      Unit  Unit Price  

Mobilization to site    LS  $4,000 

Excavation and staging 

 - (unconsolidated materials only)  Cubic Yard $15 - $22 
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Transportation & Disposal (non-hazardous) Ton  $50 - $70 

   (hazardous)  Ton  $100 - $130 

Fill Material     Cubic Yard $12.00 - $22.00 

Fill Placement and Compaction   Cubic Yard $10.00 - $18.00 

 

Limited areas of subsurface impacts have been documented at the subject site and the extent of 

those impacts has not been fully delineated at this time. In addition, excavation in some 

untested areas may be required during site grading activities (soils will be evaluated to 

determine if they are impacted prior to offsite disposal). Therefore, it is difficult to accurately 

estimate the volume of impacted soils that may require action at this time and, as a result, the 

costs associated with excavation and disposal activities. However, for budgetary and 

comparison purposes a volume of 2,000 cubic yards was used. Using the unit costs provided 

above, the capital costs would range from ±$218,000 to ±$324,000.    This cost does not include 

project management costs, sampling, and laboratory analyses.   

 

4.3 Groundwater Remedial Alternatives 
While contaminant impacts to groundwater have been identified in one temporary monitor well 

at the site, sufficient delineation of the identified impacts has not been conducted to date.  

Based on this lack of data, a detailed evaluation of remedies is not practical at this time. 

Additionally, due to a lack of current or proposed future use of the shallow water at the site, 

active remediation may not be pursued.  General cleanup and mitigation options include: 

 

� No Action 

� Institutional/Engineering Controls 

� Various in-situ & ex-situ options 

 

Preliminary comparison of these alternatives is contained in Table 1.  The options will be more 

fully evaluated once sufficient assessment data is available to define the extent and magnitude 

of the preliminarily identified groundwater impact 
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5.0 Final Remedy Selection 

Based on this Draft ABCA evaluation; excavation with off-site disposal is chosen as the soil 

remedy best suited to achieve the goals of protecting human health and the environment at this 

site.  This remedy requires no long term monitoring or maintenance and has the best long-term 

reliability of the methods evaluated.  Once the contaminants are excavated and disposed, the 

areas removed are not subjected to continued releases from the source material or “re-bound” 
of contaminants as is typical of certain in-situ treatments.  

 

The excavation and off-site disposal will be handled as an interim remedial action to address 

soil impacts identified to-date. It is anticipated that the FDEP will require additional soil and 

groundwater assessment that could potential increase the volume/type of impacted soil 

requiring removal. As previously discussed, the final groundwater remedy is anticipated to 

include an institutional control to prevent groundwater use. However, this alternative will be 

further evaluated and a selection made once the extent and magnitude of the groundwater 

impacts have been fully defined.   
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Appendix A 
              

Phase II Environmental Site Assessment (PSI, November 2006) 
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Attachment E
Scope of Work

Environmental Consulting & Technology, Inc. (ECT), will undertake the following tasks 
supplemental site assessment (SSA) activities at the Orlando Recreation Complex and 
Tennis Centre, 649 Bentley Street, Orlando, Florida 32801 (Site), funded under EPA 
Cooperative Agreement No. BF-95498212.

Background
ECT performed Phase II Environmental Site Assessment (ESA) activities at the Site on
various dates throughout 2014. A Phase II ESA Report was completed in August 2014, 
and reviewed by the FDEP Central District in March 2015.  Comments related to this 
review by the FDEP are previously addressed within this document.  The Soil Cleanup 
Target Level – Direct Exposure Residential (SCTL-DER) criteria was exceeded for 
arsenic at various locations throughout the Site.  Four of these areas will be addressed 
with SSA activities.  Areas within the tennis courts will not be addressed at this time. The 
surface cover of the clay/asphalt tennis courts currently provides sufficient direct 
exposure protection to the subsurface soils.  If future redevelopment activities move or 
remove the tennis courts, the soils in this area will be addressed.  

Petroleum impacts associated with the former underground storage tank (UST) were 
below SCTL-DER and groundwater cleanup target levels (GCTLs), therefore no 
additional Phase II activities are planned for this area.  

Scope of Work
The scope of work proposed for the supplemental Phase II ESA activities will be to 
expand the analytical data set by collecting and analyzing additional soil samples in order 
to better define the horizontal and vertical extent of arsenic in the soil Refer to Figure 14
for the proposed soil sampling locations. Spatial limitations may prohibit the performance 
of certain soil borings.  If this occurs, documentation of such limitations will be provided 
in the Supplemental Phase II ESA report. 

ECT proposes to complete 17 soil borings (SBs) to assist in the delineation of the arsenic-
impacted soils. The 17 SBs will be completed to a depth no greater than seven feet below 
land surface (7 ft bls).  The 0-1’ soil horizon (asphalt/concrete/soil/mulch) will not be 
sampled.  One composite soil sample will be obtained from a depth of 1-3 ft bls and 
analyzed according to EPA Method 6010C for arsenic.  One composite soil sample will 
also be obtained from a depth of 3-5 ft bls and analyzed according to EPA Method 6010C 
if the soil sample from 1-3 ft bls exceeds SCTL-DER criteria.  One composite soil sample 
will also be obtained from a depth of 5-7 ft bls and analyzed according to EPA Method 
6010C if the soil sample from 3-5 ft bls exceeds SCTL-DER criteria. Upon completion of 
the soil borings, the extracted soil will be placed back into the borehole and surface 
finished to match original conditions.



O:\_PROJECTS\2014\140365 ORLANDO BF-08 SUPPL PHASE II ESA\_5 DELIVERABLES\PHASE II ESA ADDENDUM\PHASE II ESA REPORT ADDENDUM 3-18-
2015.DOCX.12

Schedule
ECT will initiate Supplemental Phase II ESA activities after receipt of Service 
Authorization #16. ECT proposes to submit the Supplemental Phase II ESA Report 
within 30 days of the completion of field activities.


