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Dear Ms. Bain: 
 
Metcalf & Eddy, Inc. is providing this correspondence as a response to agency comments 
outlined in an internal memorandum dated February 8, 2008 from Mubeen Darji and addressed 
to your attention, and subsequent comment regarding the original final submission.  Two copies 
of the revised final remedial action plan addressing each of the items below are attached. 
 
Response to Agency Comments 
 
Each item in the FDEP February 8, 2008 response memorandum has been reproduced below in 
italics.  A response to each item follows in blue text. 
 

Item 1 Section 5.1, RAP Checklist & Appendix F:  There are inconsistencies in the 
text & the appendix regarding the use of an existing trailer.  M&E needs to verify the 
availability of the SVE trailer and clarify this in the text and the costs. 

 
The two trailers being considered for use at the UR Brite location are no longer available.  The 
15-hp trailer-mounted SVES (with VFD) coming off-line at Aristocrat is going to Holiday Plaza 
Cleaners and a 10-hp skid-mounted SVES coming off-line at No Spot is going to Norwood 
Cleaners.  Costs for a new trailer have been included throughout the document. 
 

Item 2 Section 5.1.2: is a design flow rate of 120 scfm per VEW well achievable?  
Please, have M&E verify the SVE design calculations using johnson’s equation for this 
site. 

 
Step test data show that the blower can operate @ 120 CFM when using the 15-hp blower.  
This will still give us the required ROI.  The Johnson’s equations calculations using the design 
vacuum of 25” in wg at each well, the total flow rate of 360 scfm, and the data available from 
Elite cleaners is included in Appendix C, SVE Design Calculations. 
 



Item 3 Section 5.1.2:  An existing 15 hp SVE blower equipped with a variable 
frequency drive if available can be used at this site; however, if a new SVE blower has to 
be purchased for this site, then an appropriately sized blower should be specified.   

 
The design requirement is 360 cfm at 67 in wg (includes 25% safety factor).  We plan to use a 
15-hp blower for the new trailer specification.  A 10-hp blower would have to operate at the high 
end of the blower curve and would allow no safety factor. 
 

Item 4 Section 5.1.2 & Figure 5:  Soil boring SB010 the only location with an 
exceedance of 30 ug/kg of PCE is outside the area of influence of both VEW2 & VEW3.  
To adequately influence this contamination, VEW2 should be moved at least 10 feet to 
the south & VEW3 should be moved at least 10 feet to the east. 

 
The actual estimated radius of influence has been recalculated to be 19 ft (the previous design 
ROI was 14 ft).  This radius of influence captures the contamination adjacent to SB010 from 
both VEW-2 and VEW-3.  This improves the coverage of the impacted area.  We recommend 
only moving VEW-2, about 8 feet to the south to the center of the storefront.  Figure 5, Appendix 
A – RAP Summary, Appendix D sheet C-1 and sheet C-4 of the construction drawings have 
also been revised to reflect the revised radius of influence, the VEW location, and VEW details. 
 

Item 5 Section 5.4, 8, & Appendices A & F:  The estimated construction costs and 
O&M costs for the first year are not consistent. 
 

The costs in Section 5.4 and Appendix A were changed to match those in Section 8 and 
Appendix F. 

 
Item 6 Section 7.4:  In addition to quarterly sampling of the combined influent, it 
should also be sampled at startup, end of 1st week and end of 1st month.  The effluent 
discharge should also be sampled at the end of the 1st week & the end of the 1st month. 
 

The appropriate change was made. 
 
Item 7 Figure 5:   The units should be in “ug/kg” not “ug/l”. 
 

The appropriate change was made.  Other minor inconsistencies between the values in Table 2 
and Figure 5 have been checked against the original laboratory data and were also corrected. 
 

Item 8 Appendix D:  Why is M&E proposing to sample the excavated soil stockpile 
for 8 RCRA metals? 
 

No. 11, on page C-3 “General Description of Work” in Appendix D, is referencing the excavation 
of soils which is not included in the RAP scope of work and was included in error.  This item was 
removed and subsequent items were renumbered accordingly. 
 

Item 9 Typo:  Typo on attached page should be corrected. 
 

The typos in Section 2.6 (from the document that was attached) were corrected. 
 

Item 10 Response to comments should be submitted prior to sending in the final 
document. 
 



These comments were forwarded in an e-mail and agreed to prior to sending the final 
document. 
 
In addition to the above changes, the project schedule detailed in Section 7.1 was updated to 
reflect revised start and finish dates.  Also, references on the RAP checklist in Appendix A were 
updated. 
 
Please contact me at (954) 745-7250 if you have any questions or require additional 
information. 
 
 
Sincerely, 
 

 
 
Scott Buck, P.E. 
Senior Project Manager 
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Section 1 

Introduction 
Metcalf & Eddy, Inc. (M&E) has been retained by the State of Florida, Department of 
Environmental Protection (FDEP) to prepare a Remedial Action Plan (RAP) addressing 
contaminated soil at the former UR Brite Cleaners of Lauderdale Lakes.  The drycleaner doing 
business as UR Brite (previously known as M&M Broward Coin) is located at 3230 N. State 
Road 7 in Lauderdale Lakes, Florida.  The RAP was authorized under contract HW-510, Task 
Assignment HW510-D12F.  The site has been assigned to M&E for state contracted cleanup. 

1.1 Site Characteristics 

The site is part of a small shopping plaza known as the Oakland Square Shopping Center, 
which is located in the northeast quadrant of the intersection of Oakland Park Boulevard and 
North State Road 7.  The entire shopping plaza property is owned by Kimco Development 
Realty Corporation, 6100 West Glades Road, Suite 300, Boca Raton, Florida, 33434.  A USGS 
site location map is included as Figure 1. 
 
The tenant occupying the facility during site assessment activities had operated a small grocery 
store and Caribbean market for approximately six months.  Currently, the facility is occupied by 
the Fancy Nails nail salon.  Prior to the most recent tenant, the facility had been operated as an 
on-site drycleaner for at least 20 years, and perhaps over 30 years.  According to a facility 
layout provided in the Site Screening Report (SSR), a single drycleaning machine, a spotter, 
and two presses were located towards the rear of the facility.  No regular washing machines 
were identified; however, a coin laundry is in operation next door, on the north side of the former 
drycleaner. 
 
The UR Brite facility occupied one of the smaller commercial spaces in the shopping plaza 
between two other small business spaces.  The space on the north side is currently occupied by 
a coin laundry, and the space on the south side is occupied by a tax service business.  The 
store front, or west side of the facility, is bordered by the asphalt drive and parking lot for the 
shopping plaza.  Other businesses within the shopping plaza include a discount supermarket, 
appliance store, pawn shop, shoe store, and several smaller business spaces.  No drycleaning 
facilities are currently in operation at the shopping plaza. 

1.2 Site Assessment History 

In September 1999, M&E conducted a contamination assessment and submitted a 
Contamination Assessment Report (CAR) to the FDEP.  The CAR documented the evidence of 
chlorinated solvent-impacted groundwater.  Based upon the CAR, the FDEP recommended 
monitored natural attenuation (MNA) as the remedial strategy for the dissolved contaminant 
plume.  Since submittal and approval of the MNA plan, the following activities have been 
completed. 
 
• The first quarterly monitored natural attenuation (MNA) sampling event was conducted on 

August 13, 2001.  Sampling was conducted on a quarterly basis during the first year and 
annually for years 2 and 3. 
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• The Year 3 MNA sampling event revealed that tetrachloroethene (PCE) concentrations in 
monitoring well MW001 had increased in every sampling event since the site assessment 
(1999).  Therefore, M&E proposed advancing a network of six soil borings intended to 
identify a leachable source of PCE.  The FDEP tasked M&E to conduct a supplemental soil 
assessment to determine the extent of residual vadose zone contamination which could be 
affecting the local groundwater.  Samples were collected at varying depths from 6 soil 
borings and laboratory analytical results indicated elevated PCE concentrations in one of the 
soil samples.  A Remedial Action Plan was recommended to FDEP to address vadose zone 
soil contamination and enhance groundwater remediation. 

 
• The Year 4 MNA results indicated a slight decrease in PCE concentrations when compared 

to the previous three years of laboratory results.  Further discussion regarding Remedial 
Action Plan Implementation was postponed until additional MNA results were reviewed. 

 
• In both the Year 5 and Year 6 MNA sampling events, M&E continued to sample two 

monitoring wells to assess the current nature and distribution of on-site groundwater 
contamination.  Results for both PCE and TCE were slightly elevated when compared with 
Year 4.  M&E subsequently, recommended continued MNA sampling and the development 
of a Remedial Action Plan to address the vadose zone contamination.  

 
The proposed treatment method for soil remediation is a soil vapor extraction system (SVES). 
The goal is to remediate residual soil concentrations which are potentially contributing to 
groundwater concentrations above the Maximum Contaminant Levels (MCLs).  The purpose 
and intent of the SVES RAP is to present the basis and design for a full-scale soil remediation 
system, as well as provide construction drawings for sub-contracted design/build 
implementation.  The cleanup target levels for remediation are those listed for groundwater in 
Table 1 and leachability of soils in Table 2 of Chapter 62-777 (effective date of April 15, 2005) of 
the Florida Administrative Code and indicated in the table below. 
 

Cleanup Target Levels GCTL Units SCTL Units
Tetrachloroethene 3 μg/L 30 μg/Kg

Trichloroethene 3 μg/L 30 μg/Kg
Cis-1,2-Dichloroethene 70 μg/L 400 μg/Kg

Trans-1,2-Dichloroethene 100 μg/L 700 μg/Kg
Vinyl Chloride 1 μg/L 7 μg/Kg

GCTL  : Groundwater cleanup target levels FAC Chapter 62-777, Table 1
SCTL  : Soil cleanup target levels for leechability based on groundwater criterea  FAC Chapter 62-777, Table 2

μg/L : micrograms per liter μg/Kg : micrograms per liter  
 
The RAP Summary Sheet and Checklist are included as Appendix A. 
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Section 2 

Site Geology and Hydrogeology 
This Site Geology and Hydrogeology section includes geological data collected from historical 
and recent events.  Figures from the Contamination Assessment Report completed in 1999 
relevant to this Remedial Action Plan are included in Appendix B. 

2.1 Well Survey  

According to Broward County Well Field Protection Zone Maps, this site is located within 0.25 
mile of the maximum protection area for the Broward County Public Works Department, Office 
of Environmental Services, District 1A Well Field.  There are nine Biscayne aquifer production 
wells associated with this well field and at least six of them appear to be within 0.5 mile.  The 
well depths range from 94 to 200 feet bls with casing depths that range from 69 to 89 feet bls.  
Total design operational yields for the well field are rated at 19,500 gallons per minute (gpm), 
which equates to a capacity of over 28 million gallons per day (mgpd).  However, actual 
operational yields are closer to 15,000 gpm, or approximately 21.6 mgpd. 
 
The closest production wells are # 3 and # 4, which are located along the southern boundary of 
the Broward County water treatment facility property (on the west side of N. State Road 7 and 
just north of NW 36th Street).  According to specific well data provided by the Broward County 
Environmental Operations Division, the total depth of each well is 100 feet bls with casing 
depths of 89 and 76 feet, respectively.  Design operational yields are rated at 1500 gpm, which 
equates to a capacity of over 2 mgpd for each well.  Actual yields are 989 gpm (1.4 mgpd) for 
well # 3 and 1286 gpm (1.9 mgpd) for well # 4. 
 
The most significant nearby wellfield is the one designated to the City of Lauderhill.  The closest 
wellhead is approximately 1.25 miles southwest of the former drycleaner, and the edge of the 
maximum protection zone is depicted as reaching within just less than 1 mile of the former 
drycleaner. 

2.2 Private Well Survey  

The Oakland Square Shopping Center irrigation system is supplied by an on-site well, located in 
one of the landscaped areas of the parking lot, approximately 200 feet south-southwest of the 
front door of the former drycleaner.  Construction details for the irrigation well were not available 
from the current property owner.  No small public or other private wells were identified within 
0.25 mile of the former drycleaner. 
 
The closest residential area to the site is located approximately 750 feet to the east.  No private 
water supply wells were observed in this neighborhood; however, the existence of several 
private irrigation wells would not be unusual. 
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2.3 Surface Water Survey 

The nearest surface water body is a canal, which lies just over 1,000 feet northeast of the 
former drycleaning facility.  This feature is identified on the aerial photograph provided in 
Appendix B. 

2.4 Utility Survey 

Prior to field activities, M&E contacted an underground utility location service to locate water 
supply, sanitary sewer, telephone, natural gas and electric utilities in the vicinity of the site.  
Through the utility location service, telephone, water supply and electric lines were identified as 
entering the shopping plaza property from Oakland Park Boulevard, which borders the property 
to the south.  Water is supplied to the site by Broward County Environmental Services District 1.  
Although as-built drawings were not available from the county or property owner, a private 
underground utility location firm was brought in to confirm the location of all utilities relative to 
the proposed sampling locations.  A site plan, which illustrates pertinent underground utilities, is 
included in Appendix B. 

2.5 Site Geology 

On April 26, 1999, a standard penetration test (SPT) soil boring was advanced to a refusal 
depth of 72 feet bls.  This boring (SPT-1) was placed in the asphalt parking lot, along the front of 
the site building, approximately 120 feet north of the front door for the former drycleaner facility.  
On May 5, 1999, a second boring (SPT-2) was conducted to 30 feet bls in the driveway directly 
outside the back door of the former drycleaner.  Split-spoon samples were collected at 
continuous 2-foot intervals to the boring termination depths.  Lithological descriptions from the 
SPT logs indicate the surficial geology at this site consists of predominantly fine-grained to 
medium-grained sands from land surface to at least 70 feet bls, the refusal depth of SPT-1.  A 
mixture of both quartz and carbonate grains were observed in the sands encountered beneath 
this site.  At SPT-1, a noticeable increase in silt content and a higher ratio of carbonate to quartz 
sand were encountered at approximately 49 feet bls and continued to the refusal depth.  In 
addition, traces of shell material were observed between 14 and 35 feet bls. 

2.6 Site Hydrogeology 

A professional survey of the site was initiated on May 21, 1999, to identify the locations and 
elevations of all groundwater monitoring wells and sample collection points.  The survey data, in 
conjunction with well gauging data collected from the newly installed microwells, were evaluated 
to determine the approximate direction and magnitude of the groundwater gradient across the 
site.  A site-specific water table elevation map based on the most recent gauging event (January 
17, 2007) is provided as Figure 2 and confirms a potentiometric gradient to the northeast.  The 
water table elevation data are summarized in Table 1. 
 
Due to the lack of any 2-inch diameter or larger groundwater monitoring wells at this site, no 
slug tests could be performed to determine estimated hydraulic conductivity values for the 
surficial aquifer beneath the site.  Instead, an estimated hydraulic conductivity value of 50 
ft3/day/ft2 was derived from WRI Report #87-4304, Hydrogeology/Aquifer Characteristics and 
Groundwater Flow of the Surficial Aquifer System – Broward County. 
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The water table hydraulic gradient (ix) was calculated using the following equation: 
 
In general ix = gx/dx 

 
Where  ix = hydraulic gradient 

 gx = water table elevation differential = 0.09 ft 
(between gradient contours, MW005 and MW002) 

 dx = distance between gradient contours = 90 ft 
 

Therefore ix = 0.09 ft / 90 ft = 1 x 10-3 ft/ft 
 

The horizontal groundwater velocity (vx) was calculated using the following equation: 
 

In general vx = K*ix/ηe 
 

Where  vx = groundwater velocity 
 K = hydraulic conductivity = 50 ft/day 
 ix = hydraulic gradient = 1 x 10-3 ft/ft 
 ηe = estimated effective porosity = 0.30 (Driscoll, 1986) 
 

Therefore vx = (50 ft3/day/ft2 *1 x 10-3 ft/ft) / 0.30 = 0.167 ft/day 
 

The vertical hydraulic gradient (iz) was calculated using the following equation: 
 
In general iz = gz/dz 

 
Where  iz = vertical hydraulic gradient 

 gz = water table elevation differential at cluster wells = 0.02 ft 
 (between MW001 and MW002) 
 dz = distance between screened intervals at cluster wells = 11 ft 
 (between MW001 and MW002, ft bls) 
 

Therefore iz = 0.02 ft / 11 ft = 0.002 ft/ft 
 

The vertical groundwater velocity (vz) is calculated by estimating the vertical hydraulic 
conductivity to be approximately one tenth of the horizontal hydraulic conductivity and using the 
following equation:  

 
In general vz = 1/10*K*iz/ηe 

 
Where  vz = vertical groundwater velocity 

 K = hydraulic conductivity = 50 ft3/day/ft2 

  iz = vertical hydraulic gradient = 0.002 ft/ft 
 ηe = estimated effective porosity = 0.30 (Driscoll, 1986) 
 

Therefore vz = (1/10*50 ft3/day/ft2 *0.002 ft/ft) / 0.30= 0.03 ft/day 
 
The average depth to the groundwater table during this assessment was approximately 7 ft bls 
with an estimated annual variation of approximately 1 to 3 ft. 
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Section 3 

Contamination Assessment Summary 
This Contamination Assessment Summary includes data from the Contamination Assessment 
Report submitted in 1999, the Monitored Natural Attenuation events for the last six years, and 
the Supplemental Site Assessment Report conducted in 2004.  Pertinent figures from the 
Contamination Assessment Report describing the site geology and hydrogeology are included 
in Appendix B.  Historical soil data is presented in Table 2.  Historical and recent groundwater 
data is presented in Table 3 and is depicted in Figure 3 and Figure 4.  Historical soil data and 
the soil boring locations are depicted on Figure 5. 

3.1 Contamination Assessment Report (1999) 

In May 1999, a total of 47 groundwater samples (including QA/QC samples) were collected from 
11 direct push locations, four soil borings (SB001 through SB004) were installed in order to 
collect soil samples from a depth of approximately 2 feet bls, and six permanent microwells 
were installed and sampled.  Limited evidence of the presence of PCE and/or TCE and their 
degradation products was detected in the groundwater and soil beneath the site.  The highest 
concentrations observed and reported were as follows: 

1.4 µg/l PCE in DP003 at 20 feet bls (MW005 location in front of facility). 
13.9 µg/l TCE in DP001 at 12 feet bls (under slab near drycleaning machine). 
24.2 µg/l cis-1,2-DCE in MW001 (near back door of facility). 
32.4 µg/l trans-1,2-DCE in MW001 (near back door of facility). 

 
Vertically, the affected groundwater appears to have migrated to a depth of 30 feet bls directly 
beneath the facility at DP001 and DP007/MW002.  The location of these highest concentrations 
and the trends inferred from data collected suggest the possibility of one source area near the 
drycleaning machine (at DP001) and/or the rear of the facility.  Monitored natural attenuation 
monitoring was the recommended treatment strategy. 

3.2 Monitored Natural Attenuation - Year 1 through Year 6 

Six years of Monitored Natural Attenuation (MNA) has been conducted at the site.  During Year 
1, M&E collected groundwater samples from 5 monitoring wells: MW001 (source), and MW002 
(cross-gradient), MW006 (northwest of property), MW007 (down-gradient, shallow), and MW008 
(down-gradient, intermediate).  Concentrations of all sampled constituents in monitoring wells 
MW006, MW007, and MW008 were below detectable levels and subsequently these wells were 
not sampled in future MNA events.  Increasing concentrations of PCE in MW001 in Years 1, 2, 
and 3 led to the sampling of MW007 in Year 4, and to the completion of a supplement soil 
assessment report in an attempt to identify an unsaturated zone source.  All contaminants 
concentrations in MW007 were below detectable levels.  Levels decreased slightly in Year 4 for 
MW001 and rebounded again in Years 5 and 6, while concentration in MW002 continued to be 
below detectable levels.  For Year 6, PCE and TCE were detected at concentrations of 11.4 µg/l 
and 3.26 µg/l respectively in monitoring well MW001.  This was slightly higher than the Year 5 
results for PCE of 5.89 µg/l and TCE of 2.91 µg/l.  No other contaminants of concern have been 
detected in any of the monitored natural attenuation events. 
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3.3 Supplemental Site Assessment Report (2004) 

FDEP tasked M&E to conduct a supplemental soil assessment to determine the extent of 
residual vadose zone contamination which could be affecting the local groundwater.  M&E 
collected soil samples at two, four and six feet below land surface (BLS) from six soil borings 
located inside and in the vicinity of the back entrance to the former dry cleaning facility.  
Laboratory analytical results indicate the presence of elevated PCE in only one soil sample 
exceeding the FDEP SCTL for leachability based on groundwater criteria of 30 micrograms per 
kilogram (µg/Kg).  Soil sample SB010 collected at 6 feet BLS yielded a PCE concentration of 42 
µg/Kg; however, subsequent VOH analysis utilizing the synthetic precipitate leachate procedure 
(SPLP) extraction did not detect any leachable PCE above a detection limit of 1 µg/l.  All other 
soil sampling locations indicated the presence of PCE below the FDEP SCTL or below an 
analytical detection limit of 3 µg/Kg. 

M&E recommended that the decision memorandum be revised to include soil vapor extraction 
(SVE) as the recommended method for soil remediation and enhancement of groundwater 
remediation.  Based on the relatively large area of influence achievable from an in-situ SVE 
system, it is likely that the majority of VOH-impacted soils would be addressed with a properly 
designed SVE system.  In addition, M&E recommended continued annual groundwater natural 
attenuation monitoring since contaminant concentrations remain well below the Natural 
Attenuation Default Concentrations (NADCs) and barely exceed GCTLs 

3.4 Baseline Groundwater Sampling 

On January 17, 2007 baseline groundwater samples were collected from MW001 (source) and 
MW002 (cross-gradient).  The analytical results indicate that the only contaminants of concern 
that exceeded GCTLs were PCE and TCE.  For the baseline sampling event, PCE and TCE 
were detected at concentrations of 6.39 µg/l and 6.36 µg/l respectively in monitoring well 
MW001.  No other contaminants of concern were detected.  Again, the site conditions continue 
to vary slightly from previous sampling events with the PCE results being down from the Year 6 
MNA sampling (11.4 to 6.39 µg/l), while the TCE concentrations were slightly higher (3.26 to 
6.36 µg/l). 

3.5 Initial Source Removal 

Initial source removal actions with regard to dry cleaning operations or dry cleaning solvent 
contamination have not been performed at this site. 
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Section 4 

Remedial Alternatives Evaluation 
Based on the data collected during the contamination assessment and subsequent natural 
attenuation monitoring events, and what is known about the mobility of volatile organic 
halocarbons (VOHs), it is reasonable to assume that the identified soil contaminant plume may 
currently be or become a human health exposure risk via the soil leachability and volatization 
pathways. 

M&E recommended the installation of a Soil Vapor Extraction System (SVES).  Soil vapor 
extraction is an in-situ process designed to remove volatile organic compounds (VOCs) from the 
vadose zone.  The process requires the use of one or more vapor extraction wells (VEWs) to 
remove vapors from the subsurface by means of a vacuum induced by a blower.  A 
concentration gradient is formed between the absorbed and vapor-phase constituents, which 
drives desorption.  The resulting vapor extracted at the VEWs is then sent to a treatment system 
where the contaminant is absorbed in carbon canisters until regulatory emission levels are met. 

The SVES was selected as the remedial approach for soil because it is less intrusive than 
excavation.  The area of saturated zone contamination is of limited extent.  The soil type in the 
impacted zone is conducive to SVE and the technology has been effective in remediation of 
drycleaning solvent impacted soils at numerous sites in South Florida.  Additionally, this 
recommendation is based on the fact that the sole soil contaminant is PCE which is sufficiently 
volatile.  Based upon past experience with similar sites, the estimated time for cleanup of the 
impacted soil is one year. 
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Section 5 

SVES System Design 
5.1 System Design 

The proposed soil vapor extraction system (SVES) is based upon an existing FDEP mobile 
SVES trailer currently in use at other dry cleaner sites (Alan Cleaners Facility No. 9501755, One 
Hour Martinizing Facility No. 9502196, Nu-look Cleaners Facility No. 9501945, and Classic 
French Cleaners Facility No. 9500171).  It should be noted that no SVES pilot test has been 
conducted at UR Brite of Lauderdale Lakes and the proposal of this system is based solely on 
relatively similar subsurface conditions (equivalent hydraulic conductivity values determined 
from literature) and experience at the referenced sites. 

5.1.1 System Layout 
The proposed system layout is based on site constraints.  An total of three VEWs will be 
required to provide vacuum capture in the area of impacted soil.  The location of two of the 
VEWs will be inside of the building to the west of the rear entry doorway, and the other VEW 
will be located about 5 feet east of the doorway. 

5.1.2 Radius of Influence 
The vacuum and radius of influence achievable at a site is a function of the blower size but 
also of numerous site-specific conditions such as soil type, surface seal, presence of 
compacted backfill under a building, and preferential pathways or short circuiting created by 
underground utility corridors.  An applied wellhead vacuum of approximately 25” wg and an 
operational effective flow rate of 120 scfm for each VEW were calculated.  The radius of 
influence based on the design flow rate of 120 scfm for each VEW is estimated to be 
approximately 19 feet.  Based upon the data presented, the use of the three vertical 
extraction wells to capture the entire plume appears to be possible.  The design applied 
wellhead vacuum and flow rate values were calculated from pilot study data collected from 
Elite Cleaners (Facility ID No. 9500842).  The pilot test data from Elite Cleaners as well as 
the SVES design calculations are provided for in Appendix C. 
The specified blower for the SVES is a Rotron model EN909BG72WL regenerative blower 
equipped with a 3-phase 15 hp motor.  As the blower motor will be equipped with a variable 
frequency drive, M&E recommends optimizing the system as site conditions dictate, such as 
lowering the flow rate during the wet season (high water table) and increasing the flow rate 
(vacuum) in the dry season (low water table).  Previous pilot study data and actual 
operational experience demonstrate maintenance of effective radii of influence as a result of 
these seasonal applied vacuum and respective flow rate variations.  As a part of routine 
operational monitoring, applied and induced vacuums, respective flow rates and achieved 
radii of influence from the VEWs will be monitored and evaluated for overall remediation 
progress and effectiveness.  The system will have valves placed in such a manner that the 
wells may be alternated or used concurrently depending on the observations made during 
remediation. 

Refer to Figure 5 for the estimated radius of influence and location of all VEWs.  Preliminary 
construction plans illustrating the locations of the proposed VEW, mobile trailer, and piping 
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layout are provided in Appendix D.  The proposed process flow diagram and equipment 
layout is also illustrated in Appendix D.  Refer to Appendix E for component specifications. 

5.2 Safety Measures 

As a safety precaution, several conditions would cause the entire vapor extraction system to 
shut down.  The following are the conditions: 

Vapor extraction blower malfunction:  The vapor extraction will automatically shut down should 
the blower pull high amperes, so as not to cause adverse effects to the motor.  Breakers will be 
installed in the control panel and will trip in the event of high amperes drawn on the blower.  The 
entire system would then be manually restarted. 

Blower overheating:  The vapor extraction blower will automatically shut down should internal 
thermal overload exceed the factory set limits, so as not to cause adverse effects to the motor.  
The entire system will then automatically be restarted when the temperature returns to normal 
operating conditions. 

High water in air/water separator:  A high level probe will be installed in the air/water separator.  
Should the probe be activated, the entire system would shut down so as not to pass water 
through the vapor extraction blower.  The system would then be manually restarted.   

5.3 Vapor Emissions 

The halocarbon vapors extracted from the VEWs will be treated for a minimum of 30 days after 
system startup, pursuant to air emissions guidelines as established by FDEP.  A single air 
purifying granular activated carbon (GAC) unit will treat the VOH vapors prior to atmospheric 
discharge.  Following the minimum 30-day treatment and attainment of discharge standards, the 
effluent will be discharged directly to the atmosphere. 

The radial flow carbon treatment unit (Tetrasolv VR-140) has been sized for an airflow capacity 
of 360 cubic feet per minute (cfm) and to accommodate the maximum expected contaminant 
concentrations.  The 140-pound vessel will be placed on the influent side of the blower to 
minimize temperature effects and after the air/water separator to minimize moisture.  The 
carbon treatment unit will have influent and effluent sample ports.  Unit specifications are 
provided in Appendix E. 

Based upon experience at similar sites, extracted vapors will have a concentration 10 to 30 
mg/m3 of PCE at startup.  Following the first year of operation, the system influent is projected to 
be below detectable concentrations (0.5 to 1 mg/m3).  Additionally, due to the limited mass of 
contaminant (0.012 pounds of PCE), carbon canister sizing, and repetitive sampling at startup, 
the risk of VOH discharge to the atmosphere in exceedance of the hazardous air pollutant 
standards (daily maximum of 5.5 pounds per contaminant compound or 13.7 pounds total per 
day for all compounds, per Hartsfield Memo, March 13, 2000) is minimal.  Maximum Allowable 
Concentrations (MAC) can be computed using the FDEP air emissions model, “T-Screen”, for 
verification should the FDEP require.  The discharge height will be a minimum of 15 feet above 
grade to prevent or minimize potential odor problems.  Upon exhausting the carbon drum or 
completion of soil remediation, the carbon will be properly profiled, manifested, and transported 
offsite for proper disposal. 

5.4 Cost Estimate 

Pricing is based on subcontracted installation with oversight by M&E.  This estimate does not 
constitute nor is it expected to be construed as the actual cost.  Actual capital costs should be 
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estimated by the subcontractor from completed permit drawings.  The engineer’s estimate of 
probable construction cost for the SVES is $115,000.  An estimated operation and maintenance 
cost over the first year for the SVES is $32,000.  Purchase of a new SVE trailer is included.  
Leasing of the SVES equipment is not cost effective based on re-use at subsequent sites.  A 
rough order magnitude (ROM) engineering estimate for implementation and one year of 
operation and maintenance of the proposed system is included in Appendix F. 
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Section 6 

Construction Details 
6.1 Coordination 

M&E will coordinate with the site and adjacent property owners before and during construction 
activities to ensure minimal disruption to normal operations.  Any adjustments to utilities 
associated with construction activities will be coordinated so that service interruptions occur 
during off-peak periods or outside of standard working hours.  Prior to installation of the system, 
utilities will be located through the Sunshine State Call One Center and its member utilities, and 
by a private utility locator using ground penetrating radar.  Permitting and regulating agencies 
will be contacted as applicable to avoid unnecessary construction delays. 

6.2 Construction Drawings and Permitting 

Preliminary construction drawings that depict standard civil, mechanical, and structural details 
for the remediation system are provided in Appendix D.  Drawings are not for bidding or 
estimate purposes. Final permit drawings will be prepared when the RAP is approved by the 
FDEP, and permitting and system construction have been tasked. 

Prior to system construction, applicable permits, including building, plumbing, and electrical 
permits will be secured by M&E’s sub-contracted General Contractor (GC).  Upon completion of 
construction and within 120 days from approval of the RAP, record drawings including electrical 
diagrams, signed and sealed by a Florida Registered, Professional Engineer, will be forwarded 
to the FDEP. 

6.3 Construction Standards 

Underground work will comply with the Florida Trench Safety Act (Sections 553.60-553.64, F.S.) 
and Underground Facility Damage Prevention and Safety Act (Sections 556.101-556.111, F.S.) 
as stated in the requirements of the contractor in the Permit Drawings.  The handling, storage, 
transporting and disposal of hazardous wastes shall be conducted in accordance with Chapter 
62-730, FAC.   Health and safety procedures will be implemented in accordance with OSHA 
standards specified in Title 29 CFR, and as required by the Contractor.  In accordance with 
these permits and the requirements of the State of Florida, all electrical, plumbing, construction, 
and excavation will be performed in accordance with Chapter 489 and 553, Florida Statutes 

6.4 Vapor Extraction Well and Vacuum Monitoring Points  

Three 4-inch diameter VEWs constructed of schedule 40 PVC with a 0.020-inch slot and high 
flow PVC screen with a vertical screened interval of 5 feet and at a total depth of 6 feet bls will 
be utilized in close proximity to the area of greatest known soil contamination, as shown in 
Figure 5.  Three vacuum monitoring points (VMPs) will be installed at strategic locations and 
varying distance from the VEWs to monitor system influence during operation.  The three VMPs 
will be constructed of one-inch diameter schedule 40 PVC with a 0.010 inch slot and a screened 
interval of 1 to 6 feet bls with a total depth of approximately 6 feet bls (approximately one foot 
above the water table).  Refer to Figure C-2, Appendix C for VEW and VMP construction 
details. 
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6.5 Vapor Extraction Well Piping 

The 3-inch schedule 40 PVC VEW piping will be routed underground to the mobile SVES 
enclosure.  This piping will be sloped back to VEW-1, VEW-2, and VEW-3 to inhibit the 
accumulation of groundwater in the transfer piping and air/water separator.  Prior to backfill of 
the trenches, all underground pipes will be pressure tested.  Refer to Appendix D for the 
proposed VEW, treatment system, and piping locations. 

6.6 Electrical 

A transformer capable of supplying the 208-volt, 3-phase power required to operate the mobile 
SVES trailer is available behind the property and is currently providing service to an electrical 
room located in the alley.  An overhead drop from this location to the remediation trailer will be 
provided to address power needs.  All motor starters, surge protection and fuses will be located 
in the equipment control panel on the exterior of the trailer.  Since this is a SVES system, 
telemetry is not considered a necessary expense item.  Electrical design and construction shall 
follow the National Electrical Code (NEC) and other local code requirements.  The trailer will be 
certified by Underwriters Laboratory (UL) for use at UR Brite of Lauderdale Lakes. 

6.7 Treatment System Trailer 

The vapor extraction system will be housed in a locked and secure equipment trailer at a 
location shown in Appendix D.  The purpose of the trailer is to contain and protect the 
remediation system equipment at the site.  The system will be protected by drum barriers with 
reflective paint and will be placarded, in accordance with Chapter 62-730, FAC, with a standard 
FDEP sign providing the facility ID number and emergency phone number. 

Refer to the following table for M&E’s noise measurement obtained on June 23, 2004 at Artcraft 
Cleaners (Facility ID No. 9502146), where a similar site SVES operated.  The measurements 
were collected at 10-second intervals, with a total of 100 measurements taken of background 
conditions and another 100, of conditions with the blower running at full power.  All 
measurements were collected at a distance of twenty feet from the trailer on the side of the 
exhaust vent. 

Ambient Background   
(dB) 

% of 
Measurement

s 

Blower 
Operational 

(dB) 
% of 

Measurements 

Difference 

(dB) 

63 7 68 3 +5 

64 52 69 10 +5 

65 30 70 48 +5 

66 6 71 26 +5 

67 5 72 6 +5 

  73 5  

Average difference between ambient background and blower operation +5 
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Section 7 

Operation & Maintenance Details 
7.1 Schedule  

Refer to the following table, which documents the estimated schedule to implement the 
proposed remediation system. 

 

Task Assignment Duration Estimated Start 
Date 

Estimated Finish 
Date 

Receive Task Assignment  August 1, 2008  
Prepare Permits 2 weeks August 1, 2008 August 15, 2008 
Conduct Permitting 8 weeks August 15, 2008 October 15, 2008 
Procure Remedial 
Equipment, Construction 
Mobile SVES 

10 weeks August 1, 2008 October 15, 2008 

Construct System 2 weeks October 15, 2008 November 1, 2008 
Start-up 1 week November 1, 2008 November 8, 2008 

 

7.2 Start-up Testing  

During start-up procedures, the following items will be tested to ensure installed vapor extraction 
components are operating within acceptable parameters. 

• Check vacuum gauges, on process flow lines and VEW for proper operating vacuum. 
• Check VMPs for design influence. 
• Verify that blower amperage is within acceptable ranges. 
• Check high water level probe and pressure relief valve in air/water separator to ensure 

proper operation. 
• Evaluate vapor samples for predicted GAC breakthrough time. 

7.3 System Mechanical Monitoring  

To minimize equipment breakdowns and related repair costs, the vapor extraction system will 
be monitored one week after start-up and monthly thereafter until the completion of remediation.  
Regular maintenance will minimize potential repair costs and ensure system efficiency is 
maintained.  Listed below are those items that will be routinely inspected during scheduled 
maintenance checks. 

• Check all system vacuum, pressure, flow, and temperature gauges for proper operation. 
• Check VMPs for influence. 
• Check air water separator high water level probe to ensure it is operational and remove 

any accumulated water into 55-gallon drums for storage and disposal. 
• Check vacuum relief valve to ensure it is operational. 
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• Check temperature gauges for overheating. 
• Check hour meter for continuous system operation. 

7.4 Environmental Monitoring  

To assure proper remediation system operations, the following data will be collected at start-up 
and on a quarterly basis until system shutdown.  Appropriate quality control samples will be 
taken in accordance with Chapter 62-160, FAC. 

• At system start-up, SVES air samples will be collected from each of the VEWs (VEW-1, 
VEW-2, and VEW-3) influent lines prior to the carbon vessel (influent), and from the 
effluent discharge.  A single combined influent sample and an effluent sample will be 
collected at the end of the first week and the end of the first month.  All samples will be 
analyzed for PCE and associated drycleaning VOHs by SW-846 8260B. 

• A single combined influent air sample will be collected on a quarterly basis thereafter.  It 
is assumed that the off-gas treatment will only be required for the initial 30-day period.  
The samples will be analyzed for PCE and associated drycleaning VOHs by Method 
SW-846 8260B for the purpose of monitoring off-gas emission rates for air emission 
compliance.  Additionally, this data will be used for calculating the overall system mass 
removal effectiveness monitoring. 

• Applied vacuum at the VEW and induced vacuum VMPs. 
• Flow rate from each extraction well. 

7.5 System Reporting  

Subsequent to successful system start-up, M&E will prepare a start-up report. This report will 
document the following. 

• Construction procedures. 
• Changes in system layout if applicable. 
• The results of environmental quality analyses, including the determination of attainment 

of off-gas hazardous air pollutants standards. 
• System effectiveness with respect to radial influence. 
• Signed and sealed record drawings. 

Subsequently, M&E will submit quarterly reports.  These reports will contain the following 
information. 

• Analytical results. 
• System flow rates, applied vacuum, and induced vacuum readings. 
• Vacuum contours depicting system capture zone which is defined by 0.1 inch of water 

column vacuum terminus. 
• Operational status of major equipment. 
• Percentage of system runtime. 
• Summarization of data in FDEP standard forms. 
• Conclusion as to the effectiveness of the active remediation system. 
• Recommendations for continuation or modification of the remedial system and 

monitoring program. 
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7.6 Determination of Remediation Completion 

Remediation will be considered complete when confirmatory soil samples indicate attainment of 
the Soil Cleanup Target Level for Leachability based upon the Groundwater Criteria.  Based on 
experience at similar sites, attainment of this goal is expected to take approximately six months 
to one year of SVES operation.  Confirmatory soil borings will be collected following one year of 
operation, if SVE analytical data indicates that SCTLs may have been achieved. 
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Section 8 

Conclusions 
 
Assessment of this facility identified the presence of VOH impacted soil which exceeds the 
leachability standards established in FDEP’s Soil Cleanup Goals for Florida.  The selected 
treatment method for soil remediation is vapor extraction. 

The SVES RAP proposes a vapor extraction system, which will use three vertical extraction 
wells and a regenerative blower.  The vapor extraction system total design flow rate is 360 scfm 
at approximately 25 in wg applied vacuum at each wellhead and a radius of influence of 19 feet 
for each VEW, based upon pilot test and full scale operational data from other 15-hp SVES 
sites.  These design values are approximate and flow rate, applied vacuum, and radius of 
influence values will depend on site-specific conditions.  Each VEW will be constructed of 4-inch 
diameter schedule 40 PVC with a 0.020 inch slot and high flow screen.  The vertical screened 
interval of each VEW will be 5 feet with a total well depth of 6 feet bls.  Vapor off-gas treatment 
will be provided by a single carbon unit connected on the suction side of the SVE system. 

The sampling program proposed in this SVES RAP will be followed to monitor the progress of 
the remediation system.  Collected data will be compiled into quarterly annual reports for the 
FDEP’s review.  Based on these reports, system efficiency will be evaluated and modifications 
proposed as required. 

The engineer’s estimate of probable construction cost is $115,000.  Estimated operation and 
maintenance cost over the first year are $32,000. 



TABLESTABLES



POINT ID TOC ELEV. SCR. INT. Diameter
(NAVD-88 feet) (feet bls) (inches)

MW001 8.75 4 to 13 0.5
MW002 8.81 24 to 30 0.5
MW003 8.18 24 to 30 0.5
MW004 8.37 24 to 30 0.5
MW005 8.56 14 to 20 0.5
MW006 8.56 24 to 30 0.5
MW007 8.63 3 to 13 2.0
MW008 8.58 25 to 30 2.0

POINT ID
SAR MNA, Y1 Q1 MNA, Y1 Q2 MNA, Y2 MNA, Y3 MNA, Y4 MNA, Y5 MNA, Y6 SVE RAP Average

20-May-99 13-Aug-01 6-Dec-01 22-Aug-02 19-Aug-03 4-Aug-04 12-Jul-05 24-Mar-06 17-Jan-07
MW001 7.18 6.54 7.69 6.65 6.93 7.61 6.37 8.41 8.01 7.27
MW002 7.35 6.67 7.77 6.73 7.02 7.71 6.42 8.57 8.09 7.37
MW003 6.72 6.05 7.20 6.07 6.34 6.95 5.81 7.91 7.43 6.72
MW004 6.82 6.07 7.48 6.20 6.50 7.08 5.75 7.96 7.56 6.82
MW005 7.07 6.24 7.51 6.39 6.72 7.36 6.03 8.23 7.75 7.03
MW006 7.08 6.27 7.56 6.45 6.74 7.36 6.05 8.25 7.81 7.06
MW007 - 6.32 7.03 5.99 6.78 7.45 - 7.75 7.35 6.95
MW008 - 6.26 6.98 5.97 6.81 7.50 - 7.76 7.33 6.94
Average 7.04 6.30 7.40 6.31 6.73 7.38 6.07 8.11 7.67 7.02

Point ID
SAR MNA, Y1 Q1 MNA, Y1 Q2 MNA, Y2 MNA, Y3 MNA, Y4 MNA, Y5 MNA, Y6 SVE RAP Average

20-May-99 13-Aug-01 6-Dec-01 22-Aug-02 19-Aug-03 4-Aug-04 12-Jul-05 24-Mar-06 17-Jan-07
MW001 1.57 2.21 1.06 2.1 1.82 1.14 2.38 0.34 1.48 1.57
MW002 1.46 2.14 1.04 2.08 1.79 1.10 2.39 0.24 1.44 1.52
MW003 1.46 2.13 0.98 2.11 1.84 1.23 2.37 0.27 1.46 1.54
MW004 1.55 2.30 0.89 2.17 1.87 1.29 2.62 0.41 1.55 1.63
MW005 1.49 2.32 1.05 2.17 1.84 1.20 2.53 0.33 1.53 1.61
MW006 1.48 2.29 1 2.11 1.82 1.20 2.51 0.31 1.50 1.58
MW007 - 2.31 1.60 2.64 1.85 1.18 - 0.88 1.68 1.73
MW008 - 2.32 1.60 2.61 1.77 1.08 - 0.82 1.64 1.69
Average 1.50 2.25 1.15 2.25 1.83 1.18 2.47 0.45 1.53 1.61

Notes: "-" indicates not measured or calculated
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Yellow indicates recent results

DEPTH TO WATER (feet- bls)

ELEVATION (feet-NAVD-88)

TABLE 1
MONITORING WELL INVENTORY AND WATER TABLE ELEVATION DATA
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SAMPLE LOCATION SB001 SB002 SB003 SB004
SAMPLE DATE
SAMPLE DEPTH (FT BLS) SCTL 2 2 2 2

Tetrachloroethene μg/Kg 30 BDL BDL 3.13 2.15
Trichloroethene μg/Kg 30 BDL BDL BDL BDL

Toluene μg/Kg 500 BDL BDL 1.01 1.72
Ethylbenzene μg/Kg 600 10.6 BDL 1.21 1.40
Xylenes, total μg/Kg 200 52 BDL 6.02 6.58

All other Volatile Organics μg/Kg varies BDL BDL BDL BDL

SAMPLE LOCATION
SAMPLE DATE
SAMPLE DEPTH (FT BLS) SCTL 2 4 6 2 4 6 2 4 6

Tetrachloroethene μg/Kg 30 16 1U 14 1U 1U 2 4 2U 3
Trichloroethene μg/Kg 30 1U 1U 1U 1U 1U 2U 1U 2U 1U

Cis-1,2-Dichloroethene μg/Kg 400 1U 1U 1U 1U 1U 2U 1U 2U 1U
Trans-1,2-Dichloroethene μg/Kg 700 1U 1U 1U 1U 1U 2U 1U 2U 1U

Vinyl Chloride μg/Kg 7 1U 1U 1U 1U 1U 2U 1U 2U 1U
All other Volatile Organics μg/Kg varies BDL BDL BDL BDL BDL BDL BDL BDL BDL

SAMPLE LOCATION
SAMPLE DATE
SAMPLE DEPTH (FT BLS) SCTL 2 4 6 2 4 6 2 4 6

Tetrachloroethene μg/Kg 30 9 1 8 7 2 1U 1U 1U 42
Trichloroethene μg/Kg 30 1U 1U 1U 1U 1U 1U 1U 1U 1U

Cis-1,2-Dichloroethene μg/Kg 400 1U 1U 1U 1U 1U 1U 1U 1U 1U
Trans-1,2-Dichloroethene μg/Kg 700 1U 1U 1U 1U 1U 1U 1U 1U 1U

Vinyl Chloride μg/Kg 7 1U 1U 1U 1U 1U 1U 1U 1U 1U
All other Volatile Organics μg/Kg varies BDL BDL BDL BDL BDL BDL BDL BDL BDL

Notes: "-" indicates not analyzed BDL: Below Detection Limits
Bold indicates above Method Detection Limit μg/Kg: micrograms per Kilogram
SCTL  : Soil cleanup target levels for leechability based on groundwater criterea  FAC Chapter 62-777

UR Brite
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9-Mar-04 15-Mar-04 15-Mar-04

9-Mar-04

TABLE 2
HISTORICAL ANALYTICAL SOIL BORING RESULTS

SB010SB006SB009

5-May-99

SB005 SB007
9-Mar-04 9-Mar-04
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Point ID  (Screened interval (feet-bls))
Task SAR MNA Y1Q2 MNA Y2 MNA, Y3 MNA, Y4 MNA, Y4 (D) MNA, Y5 MNA, Y6 SVE RAP
Sample Date 20-May-99 21-Feb-02 22-Aug-02 19-Aug-03 4-Aug-04 4-Aug-04 4-Jul-05 24-Mar-06 17-Jan-07

GCTL NADC
Tetrachloroethene μg/L 3 300 1 U 3.8 8.7 13 3.28 2.83 5.89 11.4 6.39
Trichloroethene μg/L 3 300 1.1 1 U 1.7 1 U 2.52 2.59 2.91 3.26 6.36
trans-1,2-Dichloroethene μg/L 100 1000 32.4 1 U 1 U 4 2 U 2 U 2 U 1U 1U
cis-1,2-Dichloroethene μg/L 70 700 24.2 1 U 1 U 1 U 2 U 2 U 2 U 1U 2U
Vinyl chloride μg/L 1 100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U
Total VOHs μg/L 57.7 3.8 10.4 17 5.8 5.42 8.8 14.66 12.75

Temperature °C 26.4 - 29.2 27.4 30.01 30.01 29.4 25.95 28.55
pH 6.59 - 6.33 6.95 6.21 6.21 6.20 6.37 6.19
Redox Potential mV -174 - -102 -107 29 29 100 16.8 13.2
Dissolved Oxygen mg/L 0.15 - 0.34 0.2 0.28 0.28 0.08 0.78 -
Conductivity μmhos 170 - 425 476 200 200 310 471 266
Turbidity NTU 8 - 1.27 6.1 6.1 6.1 6 2 3.16
Ferrous Iron mg/L 1.2 - - - - - - - -

Point ID  (Screened interval (feet-bls))
Task SAR MNA Y1Q2 MNA Y2 MNA, Y3 MNA, Y4 MNA, Y4 (D) MNA, Y5 MNA, Y6 SVE RAP
Sample Date 20-May-99 21-Feb-02 22-Aug-02 19-Aug-03 4-Aug-04 4-Aug-04 4-Jul-05 24-Mar-06 17-Jan-07

GCTL NADC
Tetrachloroethene μg/L 3 300 1 U 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
Trichloroethene μg/L 3 300 11.4 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
trans-1,2-Dichloroethene μg/L 100 1000 1 U 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
cis-1,2-Dichloroethene μg/L 70 700 3.7 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
Vinyl chloride μg/L 1 100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U
Total VOHs μg/L 15.1 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U

Temperature °C 26.2 28.1 27.4 27.9 27.2 28.64 29 27.16 29.73
pH 6.73 6.69 6.73 6.34 7.01 6.16 5.75 6.5 5.31
Redox Potential mV -388 -20 -488 -144 -138 31 -45 -29.6 -70.4
Dissolved Oxygen mg/L 0.08 0.91 0.64 0.27 0.18 0.36 0.25 0.59 -
Conductivity μmhos 143 236 122 103 249 113 164 121 60
Turbidity NTU 218* 20 24 14.5 6.5 84.7 26 7.5 7.3
Ferrous Iron mg/L 1.4 1.2 - - - - - - -

Notes: 1 U - Detection Limit (1) - Undetected (U)
BDL - Below Detection Limits μg/L - micrograms per liter
GCTL  : Groundwater cleanup target level NADC : Natural Attenuation Default Concentration
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TABLE 3
HISTORICAL GROUNDWATER ANALYTICAL AND FIELD SCREENING RESULTS

MW001 (4 to 13 ft.)

Laboratory Parameter

Field Parameter

MW002 (24 to 30 ft.)

"-" indicates not analyzed

Laboratory Parameter

Yellow indicates recent results

Field Parameter
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Point ID  (Screened interval (feet-bls)) MW003 (24-30) MW004 (24-30) MW005 (14-20)

Task SAR SAR SAR SAR MNA Y1Q1 MNA Y1Q2 MNA Y1Q1 MNA Y1Q2 MNA Y4
Sample Date 20-May-99 20-May-99 20-May-99 20-May-99 13-Aug-01 6-Dec-01 13-Aug-01 6-Dec-01 4-Aug-04

GCTL NADC
Tetrachloroethene μg/L 3 300 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 2 U
Trichloroethene μg/L 3 300 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 2 U
trans-1,2-Dichloroethene μg/L 100 1000 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 2 U
cis-1,2-Dichloroethene μg/L 70 700 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 2 U
Vinyl chloride μg/L 1 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1 U
Total VOHs μg/L 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1 U

Temperature °C 25.6 27.1 26.4 25 29.4 29.2 31.8 28.6 32.37
pH 7.19 7.03 6.73 6.83 6.63 6.48 7.09 6.6 6.51
Redox Potential mV -356 -4.21 -273 -369 -31 -41 -2 -280 224
Dissolved Oxygen mg/L 0.1 0.16 0.13 0.14 0.35 0.42 0.91 0.62 0.42
Conductivity μmhos 0.77 0.08 0.16 - 0.162 0.093 0.432 0.296 238
Turbidity NTU 232 57 10 61 16 18 12 38 39.9
Ferrous Iron mg/L 1.6 2 2 1.6 1.4 - 0.1U - -

Point ID  (Screened interval (feet-bls))
Task MNA Y1Q1 MNA Y1Q2 MNA Y2
Sample Date 13-Aug-01 6-Dec-01 22-Aug-02

GCTL NADC
Tetrachloroethene μg/L 3 300 1  U 1  U 1 U
Trichloroethene μg/L 3 300 1  U 1.15 1 U
trans-1,2-Dichloroethene μg/L 100 1000 1  U 1  U 1 U
cis-1,2-Dichloroethene μg/L 70 700 1  U 1  U 1 U
Vinyl chloride μg/L 1 100 1  U 1  U 1 U
Total VOHs μg/L 1  U 1.15 1 U

Temperature °C 29.4 28.8 28.7
pH 6.77 6.66 6.6
Redox Potential mV 4 -165 -79
Dissolved Oxygen mg/L 0.45 0.3 0.45
Conductivity μmhos 0.194 0.13 91.1
Turbidity NTU 18 14 10.5
Ferrous Iron mg/L 0.1U -

Notes: 1 U - Detection Limit (1) - Undetected (U)
BDL - Below Detection Limits μg/L - micrograms per liter
GCTL  : Groundwater cleanup target level NADC : Natural Attenuation Default Concentration

UR Brite
Remedial Action Plan

"-" indicates not analyzed Yellow indicates recent results

Laboratory Parameter

MW008 (24 to 30 ft.)

Field Parameter

TABLE 3
HISTORICAL GROUNDWATER ANALYTICAL AND FIELD SCREENING RESULTS

MW007 (3 to 13 ft.)MW006 (24 to 30 ft.)

Laboratory Parameter

Field Parameter

Page 2 of 2
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GROUNDWATER ANALYTICAL RESULTS 
(JANUARY 17, 2007)

Point ID  (Screened interval (feet-bls))
Task SAR MNA Y1Q2 MNA Y2 MNA, Y3 MNA, Y4 MNA, Y4 (D) MNA, Y5 MNA, Y6 SVE RAP
Sample Date 20-May-99 21-Feb-02 22-Aug-02 19-Aug-03 4-Aug-04 4-Aug-04 4-Jul-05 24-Mar-06 17-Jan-07

GCTL NADC
Tetrachloroethene μg/L 3 300 1 U 3.8 8.7 13 3.28 2.83 5.89 11.4 6.39
Trichloroethene μg/L 3 300 1.1 1 U 1.7 1 U 2.52 2.59 2.91 3.26 6.36
trans-1,2-Dichloroethene μg/L 100 1000 32.4 1 U 1 U 4 2 U 2 U 2 U 1U 1U
cis-1,2-Dichloroethene μg/L 70 700 24.2 1 U 1 U 1 U 2 U 2 U 2 U 1U 2U
Vinyl chloride μg/L 1 100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U
Total VOHs μg/L 57.7 3.8 10.4 17 5.8 5.42 8.8 14.66 12.75

Laboratory Parameter

MW001 (4 to 13 ft.)

Point ID  (Screened interval (feet-bls))
Task SAR MNA Y1Q2 MNA Y2 MNA, Y3 MNA, Y4 MNA, Y4 (D) MNA, Y5 MNA, Y6 SVE RAP
Sample Date 20-May-99 21-Feb-02 22-Aug-02 19-Aug-03 4-Aug-04 4-Aug-04 4-Jul-05 24-Mar-06 17-Jan-07

GCTL NADC
Tetrachloroethene μg/L 3 300 1 U 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
Trichloroethene μg/L 3 300 11.4 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
trans-1,2-Dichloroethene μg/L 100 1000 1 U 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
cis-1,2-Dichloroethene μg/L 70 700 3.7 1 U 1 U 1 U 1 U 2 U 2 U 1U 1U
Vinyl chloride μg/L 1 100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1U 1U

MW002 (24 to 30 ft.)

Laboratory Parameter
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DEP Form #  62-782.900(4)
Form Title:  Remedial Action Plan
                      Summary
Effective Date:      8-5-99                                 

Remedial Action Plan Summary

Site Name                                                                                    DEP Site ID No.                                                  
Location                                                                                      Current Date                                                    
Media Contaminated:     � Groundwater � Soil � Sediment Date of Last GW Analysis                                      

Type(s) of Drycleaning Solvent(s) Discharged: Method of Groundwater Disposal:

� Perchloroethylene � Infiltration Gallery                        � Sanitary Sewer

� Stoddard Solvent � Surface Discharge/NPDES          � Injection Well

� Other types of solvents(FREON 113, etc.) � Other                                                                                                    

List:                                                                                      
Plume Characteristics:
    • Estimated Contaminant Mass (lbs):
            Groundwater                   Soil                                 Method of Soil Remediation:

    • Area of Plume                                         (ft2) � Excavation:

    • Depth of Plume                                        (ft)             Volume to be excavated                                  (yds
3
)

Groundwater Recovery and Specifications:     � Thermal Treatment        � Land Farming On Site

    • No. of Recovery Wells                 � Landfill                           � Bioremediation

          � Vertical      � Horizontal     � Other                                                                                                

    • Design Flow Rate/Well                       (gpm) � Vapor Extraction System (VES):

    • Total Flow Rate                                             (gpm)     • No. of Venting Wells                      __                 

    • Hydraulic Conductivity                               (ft/day)  � Vertical      � Horizontal

    • Recovery Well Screen Interval________(ft)

    • Depth to Water __________ (ft)         • VES - Applied Vacuum                                         (wg)

Method of Groundwater Remediation:     • Design Air Flow Rate                                                            (cfm)

� Pump-and-Treat:     • Design Radius of Influence                                        (ft)

    � Air Stripper     • Air Emissions Treatment

          � Low Profile      � Packed Tower           � Thermal Oxidizer        � Catalytic Converter

    � Diffused Aerator           � Carbon        � Other                                                                    

    � Activated Carbon � Soil Bioventing:

          � Primary Treatment      � Polishing     • No. of Venting Wells                            

� In Situ Air Sparging - Pressure:___________(psi)           � Vertical      � Horizontal

    • No. of Sparge Points                 • Design Air Flow Rate                                  (cfm)

          � Vertical      � Horizontal � In Situ Bioremediation

    • Design Air Flow Rate/Well                   (cfm) � Other                                                                                                    
    • Total Air Flow Rate                              (cfm) Natural Attenuation:

� Biosparging:     � Groundwater      � Soil

    • No. of Sparge Points                           • Method of Evaluation:

          � Vertical      � Horizontal             � Historical Trends

    • Design Air Flow Rate/Well                   (cfm)             � Site-Specific Parameters

� Bioremediation: Estimated Time of Cleanup:                        (days)

          � In Situ      � Ex Situ     • Method of Estimation:

� Other                                                                                          � Pore Volumes  (no. of pore vols. =               )

Free Product Present:     � Yes      � No             � Exponential Decay (Decay Rate) _______(day
-1

)

    • Estimated Volume                                 (gal)             � Groundwater Transport Model                                   

   • Maximum Thickness                               (in)             � Other                                                                                        

    • Method of Recovery (check all that apply):

          � Manual Bailing        � Skimming Pump

          � Other                                                                    

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp



 Florida Department of 
Memorandum Environmental Protection 

 
 

"Protect, Conserve and Manage Florida's Environment and Natural Resources" 
 

Printed on recycled paper. 

Remedial Action Plan Checklist 
Drycleaning Solvent Cleanup Program 

Hazardous Waste Cleanup Section, Florida Department of Environmental Protection 

This checklist was prepared as a resource to aid Department staff and Department contractors in the cleanup of contaminated 
drycleaning sites.  This checklist is not intended to serve as a regulatory standard or to supersede any specific regulatory requirements.  
This checklist should not be applied in blanket fashion. Technical judgment may be necessary in determining the applicability of some 

items. However, all information listed that is relevant to the remedial design should be provided. 

 

Site Name: UR Brite  State Contract Site:  
Location: 3230 N. State Road 2 Lauderdale Lakes  Florida  Voluntary Site:  

FAC ID No.: 09600002   

Consultant: Metcalf & Eddy, Inc.   

Reviewer: _____________________________________  Date: ___________________  

          Date of SAR Approval:  ____________ 
 
Page I.  GENERAL Remarks 
   
Pg. i (1) Applicable portions of RAP signed, sealed and dated by Florida P.E. 

or P.G. (Chapters 471 & 492, F.S.) 
 

 

Appendix A (2) RAP summary form included 
 

 

Pg. 1 (3) indication whether proposed plan is for voluntary cleanup program  
      or state contracted cleanup 
 

State Cleanup 

Pg. 9 (4) summary of ISR activities previously completed 
 

None performed 

Pgs. 7, 8 (5) summary of SAR findings and conclusions, and any additional data 
obtained since that time, pertinent to RAP preparation, including: 

 

 

Figure 2, 4 
Table 1, 3 

 a) horizontal and vertical extent of contamination in soil and 
groundwater (figures showing soil plume above CTLs, 
groundwater plume above CTLs, groundwater plume above 
NADSCs, and groundwater DNAPL zone) 

 

Soil only 

Appendix C  b) volumes of affected soil and groundwater 
        

Soil only 

Appendix C        c) estimated mass of contaminants in soil and groundwater 
 

.012 pounds 

N/A  d) presence of NAPLs 
 

None present 

Table 1  e) depth to water table 
 

7.02 feet (average) 
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Pg. 4  f) stratigraphy, including confining layer location (if present) 
 

 

Figure 1, 
Pgs. 4 - 6 

 g) groundwater flow direction, gradient and velocity 
 

 

Pg. 4, 5  h) hydraulic conductivity of aquifer and method of determination 
 

 

Pg. 4, 5        i) transmissivity of aquifer and method of determination 
 

 

Pg. 9 
Figure 2 

(6) current sampling results (within 270 days prior to RAP submittal) 
used for remediation system design 

 

 

N/A (7) latest date underground storage tanks and pipelines have tested tight, 
if present at site 

 

None Present 

Pgs. 3, 4 (8) potable water considerations 
 

 

Pg. 3  a) method of potable water supply to area 
 

 

Pg. 3  b) locations of private wells within 1/4-mile, and public wells 
within 1/2-mile radius of site 

 

 

N/A (9) underground utilities which may enhance contaminant transport 
shown 

 

Not Considered a conduit 

Pg. 10 (10) summary of selected remedial alternative (Decision Memo) 
 

 
 

Pg. 2       a) soil and groundwater CTLs 
 

Soil – Leachability Based on GW (30 
µg/kg – PCE) 

Pg. 2       b) goals of active remediation 
    

Soil – Leachability Based on GW (30 
µg/kg – PCE) 

Pg. 2       c) remedial technologies for soil, groundwater plume and 
groundwater DNAPL 

 

Soil – Soil Vapor Extraction (SVE) 

 (11) pre-design activities, including: 
 

 

Appendix E       a) project delivery analysis (sealed bid, turnkey, multiple subs, etc.) 
 

Turnkey 

Pg. 14       b) surface geophysical survey to locate underground utilities and 
      structures, if appropriate   
 

Utilities Located through Sunshine 
State Call One Center 

N/A       c) surveys completed to identify property boundaries and site  
      features 
 

 

Pg. 14       d) coordination with site owner(s) regarding site access needs, 
      remedial system layout, and existing underground utilities and 
      structures 
 

 

Pg. 14, 15       e) coordination with local government agencies regarding  
      permitting and building code requirements, and existing 
      underground utilities and structures 
 

 



MEMORANDUM 
Hazardous Waste Cleanup Section Staff 
September 2, 1997 
Page 3 

 
 

Printed on recycled paper. 

Pg. 14       f) coordination with utility companies regarding requirements for 
      hook-ups to electrical, water and other systems, and existing  
      underground utilities 
 

 

Appendix C       g) property requiring access identified 
 

All components located on target 
property. 

Pg. 15       h) all required local, state and federal permits identified and  
      conditions stated 
 

 

Pgs. 14, 15      i) federal, state and local code requirements identified (e.g., UL 
     listed equipment) 
 

 

Pgs. 14, 15      j) license requirements identified (electrician, General Contractor, 
      etc.) 
 

M&E’s qualifying building 
contractor to obtain permits. 

 
Appendix C 
 

(12) design and construction details, drawings, and specifications for  
        the remedial alternative selected 
 

 

 (13) operational details of the remedial action, including: 
 

 

Pg. 16  a) start-up testing 
 

 

Pgs. 16, 17  b) site visit frequency, schedule for remediation equipment/system 
maintenance & monitoring, and special O&M considerations 

 

 

Pg. 12  c) disposition of any effluent 
 

Carbon treatment for 30 days 
followed by atmospheric discharge 

Pg. 12  d) expected contaminant concentrations in the effluent 
 

 

N/A  e) effluent sampling schedule if treated water is being discharged to 
soils,  groundwater, surface water or POTW 

 

 

Pg. 12  f) expected concentrations and quantities (lbs/day) of any 
contaminants which are reasonably expected to be discharged into 
the air, sampling schedule, and method of air emissions treatment 
(if required) 

 

 

N/A  g) details of the treatment or disposition of any sludge/solid waste 
expected to be produced 

 

Excavated soils only 

N/A        h) rates and concentrations of any in situ enhancement technologies 
 

 

Pgs. 16 - 18  i) tables which summarize the proposed samples and analyses for 
each pertinent medium, including QA samples 

 

 

N/A       j) water table contours to be determined at monthly or quarterly 
sampling events 

 

 

Pgs. 17, 18 (14) proposed methodology including post remedial action soil 
sampling and groundwater monitoring as applicable for evaluation 
of the site status after the remedial action is complete to verify 
accomplishment of the objective of the RAP 
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Pg. 13 (15) feasibility of leasing equipment considered (cost cannot exceed 
purchase price) 

 

A new trailer will be provided.  
Leasing is not cost effective. 

Pg. 15 (16) nuisance noise and odor to neighbors avoided by careful location of 
equipment items and exhaust stacks or other mitigating measures 

 

Nuisance noise not expected 

Pg. 15 (17) fencing, covering, and/or enclosing treatment area considered 
 

Equipment trailer 

Pg. 14 (18) power requirements and electrical system design addressed,  
       including surge protection 
 

230 volt, 3 phase 

Pg. 14 (19) telemetry considered 
 

Telemetry not proposed 

Pg. 14 (20) locks provided for wells, vaults, treatment compound, electrical 
        panel, etc. 
 

 

Appendix F (21) itemized cost estimate for project: capital, operation, maintenance, 
        sampling and closure 
 

Installation & Startup - $115,000 
Operation & Maintenance - $32,000 

Pgs. 15, 16 (22) statement that signed and sealed as-built (record) documents will 
be provided, including system startup activities 

 

 

 (23) cleanup time 
 

 

Pg. 19         a) estimated time of cleanup: groundwater, soil 
 

6 months to 1 year 

Pg. 19         b) method used to determine cleanup time 
 

 

Pg. 17         c) schedule for procurement, pre-construction activities,  
        construction, and O & M 
 

 

 (24) rules and regulations 
 

 

Pg. 14  a) Underground work complies with the Florida Trench Safety Act, 
Sections 553.60 - 553.64, F.S. 

 

 

Pg. 14  b) Underground work complies with the Underground Facility 
Damage Prevention and Safety Act, Sections 556.101 - 556.111, 
F.S. 

 

 

Pg. 14  c) Hazardous materials/waste handling, storage, transporting and 
disposal performed in accordance with Chapter 62-730, F.A.C. 

       (see 9/29/98 FDEP memo, Bill Linn, “Updated Investigation  
       Derived Wastes (IDW) Best Management Practices”) 
 

 

N/A  d) Water well design meets requirements of Chapter 62-532, F.A.C. 
 

No water wells installed 

N/A  e) Construction, repair and abandonment of water wells performed 
by contractor licensed in accordance with Chapter 62-531, F.A.C. 

 

No water wells abandoned 
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Pg. 15  f) electrical and plumbing work, underground utility construction 
and excavation, and pollutant storage system installation and 
removal performed in accordance with Chapters 489 & 553, F.S. 

 

 

Pg. 15  g) health and safety procedures meet the requirements of OSHA 
specified in Title 29, CFR 

 

 

Pg. 15  h) warning signs in accordance with Chapter 62-730, F.A.C.  
 (treatment systems) 
 

 

Pg. 18  i) sampling and analysis QA/QC in accordance with Chapter 62-
160, F.A.C. 

 

 

   
N/A II.  SOIL EXCAVATION AND OFF-SITE 

 LANDFILLING/TREATMENT 
 

 

   
 III. SOIL VACUUM EXTRACTION 

 
 

   
 (1) special considerations 

 
 

Pgs. 3, 4  a) relatively permeable soil (rule of thumb: permeability should be 
greater than 10 -9 sq cm) 

 

 

Table 1  b) depth to groundwater > 3 feet (or dewatering considered) 
 

7.02 feet (average) 

Pg. 10  c) relatively volatile contaminants 
 

PCE 

N/A (2) pilot study (generally not required unless suitability of site 
conditions is marginal or contaminated soils area is relatively large) 

 

No Pilot Test Performed 

N/A  a) pilot test components designed and located for cost-effective 
subsequent integration into full-scale design 

 

 

N/A  b) diagram of pilot layout indicating location, diameter and 
screened interval of vapor extraction well, radial distance of 
monitoring points from the vapor extraction well, and vapor 
treatment equipment (if required) 

 

 

N/A  c) test duration 
 

 

N/A  d) air flow rate (cfm) 
 

 

N/A  e) vacuum at extraction well 
 

 

N/A  f) vacuum readings at appropriate monitoring wells and/or 
manometers at various radial distances from extraction well to aid 
in full-scale design 
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N/A  g) radius of influence (ft); vacuum (inches of water) at limit of 
radius of influence 

 

 

N/A  h) water elevations at monitoring wells to assess groundwater 
mounding; observed mound (inches) 

 

 

N/A  i) measurement of off-gas contaminant concentrations for the 
purpose of selecting and sizing cost-effective off-gas treatment for 
full-scale system (typically beginning, middle & end of test) 

 

 

N/A  j) determination of soil permeability 
 

 

 (3) full-scale design 
 

 

N/A       a) flow models and multiphase transport models considered to select 
appropriate air flow velocity and locate extraction wells, 

       if necessary 
 

 

N/A  b) air injection and passive inlet wells considered to enhance air 
flow rates 

 

Not currently proposed 

N/A  c) enhancements such as heated air injection considered to increase 
contaminant volatility 

 

Not currently proposed 

Appendix C        d) evaluation of options for well locations (parking lot, beneath  
       building, etc.), orientation (vertical, horizontal or slanted) and 
       construction (open trenching, directional drilling, etc.) 
 

 

Figure 3 
Appendix C  

 e) extraction well location(s) and radius of influence (ft); 
overlapping radii for adequate coverage of contaminated soils 

 

 

Appendix C  f) vapor extraction well(s) construction details: 
 

 

Appendix C 1) number of wells; cfm each well; total cfm; well orientation; 
well diameter; well depth; screen length and slot size; screened 
interval (ft bls); well sealed with bentonite or non-shrinking grout 
at screen design depth to prevent short-circuiting; filter pack  
around screen; bottom plug; casing material (PVC, HDPE, SS, 
etc.) 

 

 

Appendix C           2) screen location close to water table to optimize collection of 
vapors across vadose depth but not so close as to collect 
excessive water 

 

 

        g) pneumatic design 
 

 

Appendix D     1) operating vacuum at well-head(s) (inches water) 
 

 

Appendix D   2) calculation of piping system friction losses 
 

 

Appendix D   3) calculation of vacuum pump motor hp based on system losses 
plus required vacuum at well-head 
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Pg. 11  h) vacuum source type: regenerative blower; positive displacement 
           vacuum pump; other: 
 

 

Appendix D   1) design cfm at inches of water; operating cfm at inches  
           of water 
 

 

Appendix D  2) mfr; model; motor hp; rpm; performance curves 
 

 

Appendix D   3) materials of construction and/or assembly to minimize 
potential for sparking and friction (nonferrous), and corrosion, as 
appropriate 

 

 

Appendix D   4) explosion proof motor and other electrical system components 
specified as appropriate to meet requirements of Series 500 
articles of the National Electrical Code 

 

 

Pg. 12   5) protected by thermal overload shut-offs 
 

 

Appendix D 
 

 i) moisture separator/condensation trap (“knock out pot”) and in-
line particulate filter prior to inlet of vacuum pump 

 

 

Appendix C  j) surface sealing provided for vacuum extraction if necessary, or 
existing concrete or asphalt adequate 

 

 

  k) safety considerations: 
 

 

N/A    1) system operation at approximately 25% of Lower Explosive  
  Limit (LEL) 

 

 

Appendix C   2) bleed valve provided to control flammable vapor 
          concentrations 
 

 

Appendix C  l) instrumentation, gauges and appurtenances: 
 

 

Appendix C   1) vacuum gauges at each well and suction side of vacuum pump; 
temperature gauges at vacuum pump and/or exhaust gas stack 

 

 

Appendix C   2) sample ports for influent from each well, at the vacuum pump, 
and for the off-gas from the treatment unit 

 

 

Appendix C   3) air flow control: shutoff/throttling valve at each well; other air 
flow control device or method 

 

 

Appendix C   4) high level switch in knock out pot to either shut down vacuum 
pump or drain the pot (w/proper treatment or disposal of the 
contaminated water) 

 

 

Appendix C   5) flow meter at wells and vacuum pump (needed to calculate  
           mass emission rate) 
 

 

Appendix C   6) vacuum relief valve before vacuum pump 
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Appendix C   7) silencer for vacuum pump/blower 
 

 

Pg. 12  m) air emissions (general): 
 

 

Pg. 12   1) expected concentrations and quantities of any contaminants 
discharged to air 

 

 

Pg. 12   2) method of cost-effective off-gas treatment to be provided, at a 
minimum during first 30 days of operation.  Provide details in 
Sections IV & V (for carbon adsorption), or details of any 
alternative method proposed 

 

 

Appendix C  n) manifold piping: 
 

 

Pg. 15   1) vacuum or pressure tested 
 

 

Pg. 15   2) sloped toward well or liquid traps 
 

 

Pg. 15   3) pipe materials (PVC, HDPE, SS, etc.) and diameter 
 

 

Pg. 15 4) routing (above or below ground), burial depth and trench 
details 

 

 

Appendix C  o) well-heads: consider below grade vaults and flush-mounted, 
traffic bearing covers 

 

 

Pg. 17  p) system monitoring proposal provided: 
 

 

Pg. 17   1) air emissions sampling and analyses (weekly for first month, 
           monthly for next two months, quarterly thereafter) 
 

 

N/A   2) provision for monitoring wells to serve as vacuum 
measurement locations (at various radial distances from 
extraction wells), or other provisions for verification of proper 
operation 

 

 

   
 IV.  VAPOR-PHASE TREATMENT - GENERAL 

 
 

   
Pg. 12 (1) estimate life-cycle air flow rates, contaminant concentrations & 

mass emission rates, and other design parameters 
 

 

Pg. 12 (2) complies with March 13, 2000 FDEP memo, Brent Hartsfield, 
“Considerations for Air Emissions from Hazardous Waste Cleanup 
Sites” 

 

 

N/A (3) cost-effectiveness evaluation of alternative technologies (carbon 
adsorption, synthetic resin adsorption, catalytic oxidation, 
condensation, etc.) 
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 V. VAPOR-PHASE CARBON ADSORPTION 
 

 

   
Appendix D (1) mechanical details, sizing calculations, and operational 

 parameters:  
 
 

 

Appendix D a) effect of gas temperature on adsorption (heat exchanger 
considered) 
 

Carbon placed before blower to 
minimize temperature effects 

Appendix D  b) effect of moisture level on adsorption (air/water separator 
considered) 

 

Moisture Separator placed ahead of 
carbon to minimize moisture effects 

Pg. 12  c) retention (expressed as a percent or pounds of contaminant 
adsorbed per pound of carbon) 

 

 

Pg. 12  d) estimated carbon usage rate 
 

 

N/A  e) empty bed contact time (EBCT)  
 

 

N/A  f) gas loading rate (cfm/sq. ft.) 
 

 

Appendix D  g) configuration of carbon vessels in series and/or parallel 
 

 

Appendix D  h) exhaust/diffuser stack 
 

 

Appendix D  i) pressure drop 
 

 

Pg. 12  j) proper disposal/regeneration and replacement of spent carbon 
 

 

Appendix C  k) vessel diameter, height, carbon capacity (lbs), rated air flow rate 
(cfm), pressure rating, and materials of construction 

 

 

Appendix D  l) carbon specifications 
 

 

Appendix D (2) instrumentation, controls, gauges and valves:  
 

 

Appendix D  a) high pressure shutdown switch and pressure relief valve 
 

 

Appendix D  b) pressure gauges 
 

 

Appendix D  c) temperature gauges 
 

 

Appendix D  d) sampling ports 
 

 

 (3) safety considerations: 
 

 

N/A  a) evaluation of need to isolate carbon units from other equipment 
items in the process train by an in-line flame arrestor 

 

N/A b) identification of the Lower Explosive Limit (LEL) for 
contaminants 
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N/A  c) observance of appropriate requirements in Series 500 articles of 
the National Electrical Code 

 

 

N/A  d) evaluation of fire potential from highly oxidizable contaminants 
 

 

   
N/A VI. GROUNDWATER EXTRACTION 

 
 
 

 

   
N/A VII. GROUNDWATER TREATMENT SYSTEM- 

 GENERAL 
 

 

   
N/A VIII. AIR STRIPPING TREATMENT PROCESS 

 
 

   
N/A IX. LIQUID-PHASE CARBON ADSORPTION 

 
 

   
N/A X. INFILTRATION GALLERY 

 
 

 

   
N/A XI. INJECTION WELL 

 
 

   
N/A XII. ALTERNATIVE EFFLUENT DISPOSAL 

        METHODS 
 

 

   
N/A XIII. IN SITU AIR SPARGING OF GROUNDWATER 

 
 

   
N/A XIV. MULTI-PHASE EXTRACTION  

 
 

   
N/A XV.  IN SITU BIOREMEDIATION 

 
 

   
N/A 

XVI.  IN SITU CHEMICAL OXIDATION  
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N/A XVII. IN SITU FLUSHING  
 

 

   
N/A XVIII.  PERMEABLE TREATMENT WALLS 

(reserved) 
 

 

   
N/A XIX. RECIRCULATING WELLS (reserved) 

 
 

   
N/A XX.  IN SITU THERMAL PROCESSES (reserved) 
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UR Brite, 3230 North State Road 7, Lauderdale Lakes, FL

Geologic Cross Section Location Map
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Variable Value units

Area of Plume = 1100 ft2

Depth of Contamination = 6 ft

PCE Volume = 6,600 ft3

PCE Location Depths      
(ft bls)

PCE 
Concentration 

(ug/kg)
SB005 6 14
SB006 2 7
SB009 2 9
SB010 6 42

72
18.0

Variable Value units

ρ 100 lb/ft3

VPCE 6600 ft3

CPCE 18.0 ug/kg
1 ug = 1.00E-06 g
1 lb = 454 g
1 lb = 0.454 kg

PCE Mass Equation=
PCE Mass = 0.012 lbs

UR Brite
Remedial Action Plan

PCE Plume Volume
Average PCE Concentration

Soil Specific Mass

 VPCE * ρ * CPCE * 0.454 / (1000000 * 454)
Mass Equation

Conversion Factor
Conversion Factor
Conversion Factor

Parameter

Total PCE Concentration =

Obtained from Soil Area in Figure 4       
Approx 20' by 55'

Depth interval of 1 to 7 feet bls

Parameter

Average PCE Concentration =
PCE Mass Calculation

Soil Contaminant Mass Calculations
Appendix C

Analytical Soil Boring Data

PCE Volume Calculation
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Vacuum at 
VEW-2 ("wg)

Radius of 
Influence (ft) Flow (scfm) Vacuum ("wg) Radius of 

Influence (ft) Flow (scfm) Vacuum ("wg) Radius of 
Influence (ft) Flow (scfm)

17.0 16.8 90 17.0 16.8 82 17.0 16.8 86
23.4 19.0 115 23.4 19.0 111 23.4 19.0 113
30.1 20.2 140 30.1 20.2 143 30.1 20.2 141
33.4 21.0 165 33.4 21.0 158 33.4 21.0 161
41.8 22.0 190 41.8 22.0 198 41.8 22.0 194
47.0 22.5 215 47.0 22.5 223 47.0 22.5 219

NOTES: Bold Blue: Values obtained using Johnson's Equation Bold Red: Values obtained from the median of both the step test and Johnson's equation

Design specifications for UR Brite

Description Symbol Units
Height of Screen H 6 ft

pi 3.14159
Soil Permeability k 4.36745 darcy

Viscosity u 0.0185 cp
Absolute Pressure Pw 0.93860 atm

25.0 "wg
0.06140 atm

Ambient Pressure Patm 1 atm
Well Radius Rw 2 inches

Influence Radius Ri 228 inches

Johnson's Equation
Johnson's Equation Q = 119 scfm

UR Brite
Remedial Action Plan

Appendix C
Johnsons Equations Calculations

Data from From Elite Cleaners

P

Q = (H*pi*(k/u)*Pw)*((1-(Patm/Pw)2)/(LN(Rw/Ri)))

Pressure

Johnson's Equation (Elite Cleaners)

CALCULATION DATA

Observed Data 1/19/2006 (Elite Cleaners) Median  {Elite Cleaners (Observed) / Elite 
Cleaners (Johnson's Equation)}
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Appendix C
Johnsons Equations Calculations (Median)

Three Vapor Extraction Wells

Vacuum vs Flow Rate
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Appendix C
Johnsons Equations Calculations (Median)

Radius of Influence vs Flow Rate
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Date: 19-Jan-06
Start Time: 10:15 AM

Finish Time: 12:30 PM
Weather:

able at VEW-2: 8.55 ft

Well Location Distance from 
VEW-2 (ft)

VEW-2 0.16
VMP-1 29
VMP-2 9.5
VMP-3 10
VMP-4 14
VMP-5 35.5

Step Number: # 1 # 2 # 3 # 4 # 5 # 6
Flow Rate (scfm) 215 190 165 140 115 90

Well ID
VEW-2 47 41.8 33.4 30.1 23.4 17
VMP-1 0 0 0 0 0 0
VMP-2 1.8 1.5 1.2 1 0.7 0.4
VMP-3 4.2 3.5 2.9 2.5 1.9 1.3
VMP-4 4 3.4 2.8 2.4 1.8 1.2
VMP-5 0 0 0 0 0 0

UR Brite
Remedial Action Plan

Vacuum ("wg)

Cloudy Conditions and 71°F

Appendix C
Former Elite Cleaners Step Test
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test  # 1 

VEW-2 Flow Rate = 215 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test  # 2

VEW-2 Flow Rate = 190 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test  # 3

VEW-2 Flow Rate = 165 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test  # 4 

VEW-2 Flow Rate = 140 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test  # 5 

VEW-2 Flow Rate = 115 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test  # 6 

VEW-2 Flow Rate = 90 scfm
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The design basis for the calculations presented here are based on the Darcy-
Weisbach friction factor equation found in the text " Industrial Ventilation" 20th
edition, published by the American Conference of Governmental Industrial 
Hygienists. The equation is:

           L
h    = f    *   - -    *    VP

           d

     where,
h    = frictional losses in the pipe, "wg
f     = friction factor, dimensionless
L    = piping length, ft
d    = pipe diameter, ft
VP = air flow velocity pressure, "wg

In order to calculate the applicable friction factor (f), the Churchill correlation
will be used.  This correlation is given by the following:

[( 8)^12                 ^(-3/2)]^(1/12)
f    =   8  *   [---------- + (A + B)          ]

[  (Re)                            ]
     where,

Re = pdV/u;  p=density, V=air velocity, u=air viscosity

        {                     [( 7)^0.9       ( k )   ]}
A =  {-2.457 x Ln  [---------- +   --------]}
        {                     [  (Re)        (3.7d) ]}

B = (37,530/Re)^16
K = surface roughness relative to pipe diameter, ft         

Additional losses must also be calculated for fittings and system operating units.
The velocity pressure method is used to determine the lossed through these
fittings. Fitting losses are estimated from loss coefficients (K) multiplied by the
piping air flow velocity pressure (VP).  Fitting loss coefficients were obtained from
"Perry's Chemical Engineering Handbook", 6th edition. the relevant equation is:

    h    =    k    *    VP

The calculations will be separated into suction-side and pressure-side, based
on the blower location.  The soil vapor extraction system schematic figure of
the text provides the schematic system and a plan view of the piping layout.

UR Brite
Remedial Action Plan

Appendix C
Soil Vapor Extraction System Blower Specification
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VEW No. 1 SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q:   120.0 scfm
Pipe Diameter: 3 "
Air Velocity [4Q/(60*3.14*d^2)]: 40.74 ft/s
Air Velocity Pressure [p*(V/1096)^2]: 0.37 "wg

Length of Straight Pipe: 20 ft

Fittings and Other Losses: # K
  90 Elbow Sweeps: 6 0.45
  60 Elbow Sweeps: 0 0.30
  45 Elbow Sweeps: 2 0.23
  30 Elbow Sweeps: 0 0.15
  Manual Flow Valves: 1 1.00  
  Bushings at VEW: 0 0.45
  4"/3" Reducer at Vacuum Motor: 1 0.21
  Branching Tees (30 deg angle): 1 0.18

    Total Fitting Loss Factor: 4.54

  Other Equipment: # hl ("wg)
     Air/Water Separator: 0 0.00
     Flowmeter : 1 2.00
     Particulate Air Filter 0 0.00

Determination of the Churchill friction factor:

     A = {-2.457 Ln[((7/Re)^0.9) + (k/3.7d)]}^16
     B = (37,530/Re)^16

    Re = pdV/u ; p = 0.075 lb/ft^3,      u   = 1.24E-05 lb/ft-s
         = 6.16E+04
     k  = 0.0005 ft    (Absolute surface roughness for PVC)

Therefore,   
        A  = 7.41E+19  and  B = 3.60E-04

and,
       f = 8[(8/Re)^12 + (A + B)^-3/2]^1/12
         = 0.0263

 
 Frictional Loss Calculations:

  Total Piping Frictional Loss    0.78    "wg
  Total Fitting Frictional Loss   3.69    "wg
  Potential(Gravitational) Loss   0.12    "wg
  Vacuum @ VEW-1 25.00   "wg
  Well Net Suction Head Required       29.59    "wg

UR Brite
Remedial Action Plan

Appendix C
Soil Vapor Extraction System Blower Specification
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VEW No. 2 SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q:   120.0 scfm
Pipe Diameter: 3 "
Air Velocity [4Q/(60*3.14*d^2)]: 40.74 ft/s
Air Velocity Pressure [p*(V/1096)^2]: 0.37 "wg

Length of Straight Pipe: 50 ft

Fittings and Other Losses: # K
  90 Elbow Sweeps: 6 0.45
  60 Elbow Sweeps: 0 0.30
  45 Elbow Sweeps: 2 0.23
  30 Elbow Sweeps: 0 0.15
  Manual Flow Valves: 1 1.00  
  Bushings at VEW: 0 0.45
  4"/3" Reducer at Vacuum Motor: 1 0.21
  Branching Tees (30 deg angle): 1 0.18

    Total Fitting Loss Factor: 4.54

  Other Equipment: # hl ("wg)
     Air/Water Separator: 0 0.00
     Flowmeter : 1 2.00
     Particulate Air Filter 0 0.00

Determination of the Churchill friction factor:

     A = {-2.457 Ln[((7/Re)^0.9) + (k/3.7d)]}^16
     B = (37,530/Re)^16

    Re = pdV/u ; p = 0.075 lb/ft^3,      u   = 1.24E-05 lb/ft-s
         = 6.16E+04
     k  = 0.0005 ft    (Absolute surface roughness for PVC)

Therefore,   
        A  = 7.41E+19  and  B = 3.60E-04

and,
       f = 8[(8/Re)^12 + (A + B)^-3/2]^1/12
         = 0.0263

 
 Frictional Loss Calculations:

  Total Piping Frictional Loss    1.96    "wg
  Total Fitting Frictional Loss   3.69    "wg
  Potential(Gravitational) Loss   0.12    "wg
  Vacuum @ VEW-2 25.00   "wg
  Well Net Suction Head Required       30.77    "wg

UR Brite
Remedial Action Plan

Appendix C
Soil Vapor Extraction System Blower Specification
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VEW No. 3 SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q:   120.0 scfm
Pipe Diameter: 3 "
Air Velocity [4Q/(60*3.14*d^2)]: 40.74 ft/s
Air Velocity Pressure [p*(V/1096)^2]: 0.37 "wg

Length of Straight Pipe: 75 ft

Fittings and Other Losses: # K
  90 Elbow Sweeps: 6 0.45
  60 Elbow Sweeps: 0 0.30
  45 Elbow Sweeps: 2 0.23
  30 Elbow Sweeps: 0 0.15
  Manual Flow Valves: 1 1.00  
  Bushings at VEW: 0 0.45
  4"/3" Reducer at Vacuum Motor: 1 0.21
  Branching Tees (30 deg angle): 1 0.18

    Total Fitting Loss Factor: 4.54

  Other Equipment: # hl ("wg)
     Air/Water Separator: 0 0.00
     Flowmeter : 1 2.00
     Particulate Air Filter 0 0.00

Determination of the Churchill friction factor:

     A = {-2.457 Ln[((7/Re)^0.9) + (k/3.7d)]}^16
     B = (37,530/Re)^16

    Re = pdV/u ; p = 0.075 lb/ft^3,      u   = 1.24E-05 lb/ft-s
         = 6.16E+04
     k  = 0.0005 ft    (Absolute surface roughness for PVC)

Therefore,   
        A  = 7.41E+19  and  B = 3.60E-04

and,
       f = 8[(8/Re)^12 + (A + B)^-3/2]^1/12
         = 0.0263

 
 Frictional Loss Calculations:

  Total Piping Frictional Loss    2.94    "wg
  Total Fitting Frictional Loss   3.69    "wg
  Potential(Gravitational) Loss   0.12    "wg
  Vacuum @ VEW 25.00   "wg
  Well Net Suction Head Required       31.75    "wg

UR Brite
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Soil Vapor Extraction System Blower Specification
Appendix C
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VEW MANIFOLD SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q:   360.0 scfm
Pipe Diameter: 4 "
Air Velocity [4Q/(60*3.14*d^2)]: 68.75 ft/s
Air Velocity Pressure [p*(V/1096)^2]: 1.06 "wg

Length of Straight Pipe: 5 ft

Fittings and Other Losses: # K
  90 Elbow Sweeps: 6 0.45
  60 Elbow Sweeps: 2 0.30
  45 Elbow Sweeps: 4 0.23
  30 Elbow Sweeps: 0 0.15
  Manual Flow Valves: 3 1.00  
  Flow Indicator Pitot 2 0.67
  4"/3" Reducer at A/W Separator: 1 0.21
  4.5"/2.5" Reducer at Particulate Filter: 1 0.35
  Branching Tees (30 deg angle): 0 0.18

    Total Fitting Loss Factor: 9.10

  Other Equipment (from manufacturer): # hl ("wg)
     Air/Water Separator: 1 0.50
     Particulate Air Filter 1 4.00
     Carbon Off-gas Units 1 4.00

Determination of the Churchill friction factor:

     A = {-2.457 Ln[((7/Re)^0.9) + (k/3.7d)]}^16
     B = (37,530/Re)^16

    Re = pdV/u ; p = 0.075 lb/ft^3,      u   = 1.24E-05 lb/ft-s
         = 1.04E+05
     k  = 0.0005 ft    (Absolute surface roughness for PVC)

Therefore,   
        A  = 7.41E+19  and  B  = 8.32E-08

and,
       f = 8[(8/Re)^12 + (A + B)^-3/2]^1/12
         = 0.026263329

Frictional Loss Calculations:

  Total Piping Frictional Loss     0.42    "wg
  Total Fitting Frictional Loss   18.17    "wg
  Potential(Gravitational) Loss   0.12    "wg
  Maximum Suction Required @ VEW'S 31.75   "wg
  System Net Suction Head Required       50.46    "wg

UR Brite
Remedial Action Plan
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Soil Vapor Extraction System Blower Specification

Page 5 of 7



SYSTEM PRESSURE-SIDE CALCULATIONS AND DATA:

From Blower to Stack

Expected Air Flow Rate, Q:   360.0 scfm
Pipe Diameter: 4 "
Air Velocity [4Q/(60*3.14*d^2)]: 68.75 ft/s
Air Velocity Pressure [p*(V/1096)^2]: 1.06 "wg

Length of Straight Pipe: 20 ft

Fittings and Other Losses: # K
  90 Elbow Sweeps: 2 0.45
  60 Elbow Sweeps: 0 0.30
  45 Elbow Sweeps: 0 0.23
  30 Elbow Sweeps: 0 0.15
  Manual Flow Valves: 0 1.00  
2.5"/3" Reducer at Blower Exhaust: 0 0.18
  Branching Tees: 0 1.00

    Total Fitting Loss Factor: 0.90

     
Determination of the Churchill friction factor:

     A = {-2.457 Ln[((7/Re)^0.9) + (k/3.7d)]}^16
     B = (37,530/Re)^16

    Re = pdV/u ; p = 0.075 lb/ft^3,      u   = 1.24E-05 lb/ft-s
         = 1.39E+05
     k  = 0.0005 ft    (Absolute surface roughness for PVC)

Therefore,   
        A  = 1.85E+20  and  B  = 8.33E-10

and,
       f = 8[(8/Re)^12 + (A + B)^-3/2]^1/12
         = 0.0234

Frictional Loss Calculations:

  Total Piping Frictional Loss    1.49    "wg
  Total Fitting Frictional Loss   0.96    "wg
  Potential(Gravitational) Loss   0.43   "wg
  System Net Pressure Head Reqd. 2.88    "wg

UR Brite
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    VAPOR EXTRACTION SYSTEM BLOWER SELECTION

   BLOWER SPECIFICATION :

     NET SUCTION HEAD         = 50.46 "wg
     NET PRESSURE HEAD     = 2.88 "wg 

53.34 "wg
     SAFETY FACTOR              = 1.25

67 "wg

  DESIGN FLOW RATE           = 360 scfm

Based on availability of equipment in FDEP stock, the following explosion
proof Rotron Regenerative Blower has been selected:

Rotron EN909BG72WL, 410 scfm @ 63 "wg (60Hz) , 15 HP, 3-phase, XP

Note:  Selected system is equipped with variable speed drive to adjust system to 
meet site requirements.

The following moisture separator has been selected:

     Rotron MS600B

The following particulate filter and silencer has been selected:

   Rotron #516465        Rotron #516264 (Muffler)

The following carbon vessel has been selected (1 qty):

Tetrasolv VR-140

PREPARED BY: M.Sanchez REVIEWED BY: DATE

UR Brite
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Equipment Specifications







































































































































































Appendix FAppendix F
Engineer’s Opinion & Probable 

Cost



Remedial Action Plan 
UR Brite Cleaners 

Soil Vapor Extraction System Estimated Capital Costs 
 
Permits and Engineering...................................................................................................... $5,000 
• Permit Drawings ,Permit Fees, Permitting 
 
Construction....................................................................................................................... $50,000 
• New SVES Trailer 
 
System Installation............................................................................................................. $35,000 
• Trenching 
• Trenching Under Wall 
• Three Vacuum Monitoring Points 
• Piping to the SVE Trailer 
 
Electrical Installation ......................................................................................................... $10,000 
• Connection of Transformer to SVE Trailer 
• Breaker Box 
• Wires & Conduit 
• Connection 

 
Engineering Services During Construction .......................................................................... $5,000 
• Shop Drawing Review 
• Backfill and Resurfacing Materials Review 
• Site Visits for Engineer-of-Record 
 
Startup & First Month of Operation .................................................................................... $10,000 
 
Total Estimated Capital Costs ...................................................................................... $115,000 
 

 
Operation and Maintenance Estimated Cost 

 

Operation and maintenance costs have been calculated for the first year of operation.  The cost 
include regular maintenance visits, sampling and analysis, and report preparation. 

 
Quarterly Operation, Maintenance, and Reporting .............................................................. $8,000 
 
First Year Operation and Maintenance (4 quarters) ..................................................... $32,000 



Metcalf & Eddy, Inc
13450 W Sunrise Blvd. Suite 200, Sunrise, FL  33323

Tel.  (954) 745-7200    Fax.  (954) 745-7299
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