
 
Terracon Consultants, Inc. 2201 Rowland Avenue Savannah, Georgia 31404 

P  (912) 629 4000     F  (912) 629 4001     terracon.com/savannah  

February 20, 2014 
 
Georgia Environmental Protection Division 
Response and Remediation Program 
Suite 1462, East Tower 
2 Martin Luther King, Jr. Drive, S.E. 
Atlanta, Georgia  30354 
 
Attn: Ms. Robin Futch, P.G., PMP 
 P: (404) 657 8600 
 E: robin.futch@dnr.state.ga.us 
   
Re: Voluntary Investigation and Remediation Plan and Application, October 27, 2011 
 Martha’s Dry Cleaners, HSI Site No. 10764 
 4608 Skidaway Road 
 Savannah, Chatham County, Georgia 
 Tax Parcel:  2-0120-01-004 
 Terracon Project No.: ES117125 
 
Dear Ms. Futch: 
 
On behalf of Bible Baptist Church, Terracon Consultants, Inc. (Terracon) has received and 
reviewed the Georgia Environmental Protection Division (EPD) Voluntary Investigation and 
Remediation Plan and Application review comment letter, dated February 17, 2012 and EPD’s 
Extension Request letter dated September 26, 2012.  On January 17, 2014 Terracon was 
authorized to perform sampling and reporting for the subject property.  The following paragraphs 
summarize the EPD’s comments and detail the requested work to be completed.  The EPD’s 
comments are included below in italics, followed with our response. 
 

1.  Section 6.2 proposes the use of monitored natural attenuation (MNA) in addition to 
the use of an environmental covenant to restrict the use of groundwater on the 
affected parcel.  Please include an additional restriction for the parcel that either 
prevents any building to be constructed over the affected area, or requires that a 
vapor intrusion model be developed and submitted to EPD before any building 
construction can occur. 

 
This comment is acknowledged.  The proposed environmental covenant will be revised 
accordingly and submitted to the EPD prior to approval. 

 
2. Groundwater is currently not delineated to the Type 1 Risk Reduction Standard 

(RRS) for tetrachloroethene (PCE) as required by the Act.  Horizontal and vertical 
delineation must be completed within the timeframe provided in the checklist and 
VIRP acceptance letter dated February 12, 2012. 

 



Voluntary Investigation and Remediation Plan and Application 
EPD Review Comments Response  
Martha’s Dry Cleaners ■ Savannah, Georgia 
February 20, 2014 ■ Terracon Project No. ES117125 
 

Responsive ■ Resourceful ■ Reliable 2

The property owner requested and the EPD approved an extension of one (1) year to fulfill the 
requirements and timeframe provided in the checklist and VIRP acceptance letter dated 
February 12, 2012.  Therefore, horizontal delineation on all impacted properties to the Type 1 
RRS will be completed by February 17, 2015.  As of the January 2014 sampling event, vertical 
delineation to the Type I Risk RRS for tetrachloroethene has been achieved.   
Tetrachloroethene concentrations in MW-21-D are currently and have been since August 2012 
below the applicable Type I RRS.  Horizontal delineation is expected to take place within 2014.  
Monitoring Well MW-24 is just above the Type 1 RRS at a level of 6.82 µg/L.  Skidaway Road is 
located just south and west of MW-24. 

 
3.  Section 5.1 of the report indicates that MW-23 is to be used as a Point of 

Demonstration Well (POD).  EPD does not agree that this should be used as a POD 
well as it is not immediately downgradient of the former source area.  The POD well 
should be located outside the furthest extent and along the centerline of the plume. 

 
On July 31, 2012, a new groundwater monitoring well, MW-24, was installed downgradient of 
the former source area.  The location of the MW-24 was chosen based on the September 2011 
potentiometric surface data. 
 

4. The existence of PCE’s degradation products indicates that biotransformation is 
occurring for the existing plume.  In addition to the collections of PCE and its 
degradation products, and the field measurements already collected, please collect 
the following parameters, as a minimum, to help determine the rate of 
biotransformation is occurring at the site and to ensure that MNA is a viable options 
for remediation at the site. 

 
a.  Dissolved Oxygen 
b. Nitrate 
c. Iron (II) 
d. Sulfate 
e. Sulfide 
f. Methane 
g. Chloride 

 
The additionally requested parameters were collected during the sampling events conducted in 
2012 and 2014.  The laboratory data are presented in Tables 3 of the Semi-annual Report, 
dated February 20, 2014.  During future sampling events, vinyl chloride will be analyzed for as 
requested by EPD on February 20, 2014. 

 
5. Section 6.2 of the report indicates that the model for the site shows that the plume 

will only migrate approximately 180 feet downgradient before reaching levels below 
the Type 1 RRS.  Please note that this statement is incorrect.  Using Bible Baptist 
Church, Inc.’s (BBC) input values, the Biochlor model shows that the plume will 
extend well beyond 1000 feet and move as a slug and won’t reach Type 1 RRS at 
the “source” area for 20 years.  The model should show the maximum extent of 
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migration of the plume at equilibrium, which is not necessarily in 5 years.  Please 
reevaluate the model and resubmit as additional data is collected. 

 
The BIOCHLOR model was reevaluated as requested with the results presented in Section 5.0 
of the Semi-annual Status report, dated February 20, 2014. 

 
6. Since modeling is proposed to demonstrate that groundwater contamination will not 

extend beyond a point of demonstration as part of the selected corrective action, a 
discussion of the modeling should be included in the report.  The discussion should 
include a definition of the study objectives, model calibration, model verification, and 
sensitivity analysis.  The model should then be used to determine predictive 
scenarios to meet the study objectives. 

 
Please see Section 5.0 of the Semi-annual Status report, dated February 17, 2014 for a 
discussion of the revised BIOCHLOR model and input parameters. 

 
7. Please provide references and the rationale for selection of input parameters.  Note 

that unless measured on site, a default soil bulk density of 1.5 and a default fraction 
organic carbon (foc) of 0.002 should be used for modeling purposes.  These values 
are obtained from the EPA soil screening guidance (SSG).  The koc values used are 
chemical specific values and should be obtained from the EPA Region 3 Regional 
Screening Level (RSL) tables available online.  These tables are updated periodically 
and adjustments to the model may be necessary in future model runs. 

 
Please see Section 5.0 of the Semi-annual Status report, dated February 20, 2014 for a 
discussion of the revised BIOCHLOR model and input parameters including soil bulk density, 
fraction organic carbon, and koc values. 
 

8. A half-life of 720 years was used to predict biotransformation of PCE to TCE.  Please 
note this value seems artificially elevated as typical half-life values range from 0.58 
years to 9.9 years.  Please update the model accordingly. 

 
Terracon acknowledges the comment and a discussion of the revised BIOCHLOR model is 
provide in the Annual Status Report, dated February 20, 2014. 
 

9. Section 4.1 of the report and Appendix D of the report indicate that the wells were 
installed by using fine sand as a filter pack seal, before placement of neat grout 
cement.  These wells were not installed according to the USEPA guidance document 
titled “Design and Installation of Monitoring Wells”.  Section 2.3.4 of the document 
states “where neat cement grouts are to be used, the placement of a bentonite pellet 
seal above the filter pack is mandatory to prevent the possibility of grout infiltration 
into the screened interval prior to setting.  Bentonite chips or other sealing products 
should not be substituted in this application”.  Although EPD is not requiring the 
replacement of these wells at this time, please note that all future wells that are 
installed at this site or future sites in the state of Georgia, must contain a bentonite 
seal, whether it is in conjunction with a fine sand seal or by itself.  For well installation 
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guidelines for the state of Georgia, please refer to the USEPA guidance document 
mentioned above. 

 
Terracon acknowledges the comment and will install all future monitoring wells in strict 
accordance with the USEPA guidance document titled “Design and Installation of Monitoring 
Wells”.  However, it should be noted there has been no evidence of infiltration of grout into the 
filter pack zone.  Groundwater quality data from the site indicates that pH ranges from 4.09 to 
6.2, which is well below the range of values expected if neat cement grout had infiltrated into the 
filter pack through the fine sand seal. 
 

10. Section 4.3.1 of the Report indicates that stabilization was achieved if temperature 
remained constant for three consecutive readings and conductivity did not very more 
than 10 percent.  Please note that guidance on this has changed.  The updated 
USEPA SESD operation procedure document titled “Groundwater Sampling” states 
that stabilization occurs when specific conductance varies no more than 
approximately 5 percent.  Temperature is no longer a stabilization parameter yet 
should still be collected as part of any sampling plan.  Please review this document 
and update future sampling protocol as necessary. 

 
Terracon acknowledges the comments and will conduct all future groundwater sampling events 
in accordance with the most up-to-date revision of the USEPA SESD operation procedure 
document titled “Groundwater Sampling”.  It should be noted that the September 2011 sampling 
event occurred prior to the change in the USEPA SESD guidance document SESDPROC-301-
R2 (October 28, 2011). 
 

11. The field sampling logs provided in Appendix G are inadequate for determining 
whether sampling was conducted in accordance with the groundwater sampling 
procedures described in the USEPA guidance document referenced in Comment 9.  
In all future sampling events, record and follow the procedures outlined in the 
guidance document.  Please note the following specific items and correct future 
sampling events: 

 
a.  It is unclear if a submersible pump or a peristaltic pump was used to purge 

some of the wells. 
b. Section 4.3.2 states that Teflon tubing was used to collect samples, while the 

field logs in Appendix G indicate polyethylene tubing was used.  Please 
clarify and indicate on the field logs correct tubing used for sampling. 

c. Section 4.3.1 states that well volumes were calculated for each well.  In future 
reports please provide the well volume calculations on the field logs. 

d. The pump rate was not included on the field logs. 
e. PH was not within 0.1 for three consecutive readings for all wells with the 

exception of MW-23. 
f. Specific Conductivity was not within 5 percent for wells MW_19 and MW-21S. 
g. Turbidity less than 10 NTU has been shown to be easily achievable and 

attempts should be made to reach this goal when collecting samples. 
h. EPD cannot verify if low flow/low stress methods as indicated in section 4.3.1 

of the report were used to purge and collect samples from the site.  For low 
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flow/low stress, the pump intake should be placed at the top of the water 
column and a minimum of three well volumes should be removed.  Please 
indicate on the field logs the volume of water removed during purging. 

 
Terracon acknowledges the comments and will verify that the appropriate procedures and 
record keeping is performed during all future groundwater sampling events in accordance with 
the most up-to-date revision of the USEPA SESD operation procedure document titled 
“Groundwater Sampling”, currently SESDPROC-301-R3 (March 3, 2013).  All groundwater 
samples from the September 23, 2011 sampling event were collected using Teflon lined 
polyethylene tubing.  All future groundwater sample field forms will include at a minimum the 
following: well volume calculations, sampling materials, pumping rates, pumping method, and 
total volume of water removed during purging. 
 
The August 2012 and January 2014 sampling events were completed in accordance with 
SESDPROC-301-R2 and SESDPROC-301-R3, respectively.  Purging was completed during 
both sampling events in accordance with Section 3.2.2 “Tubing-in-Screened-Interval” Method 
(SESDPROC-301-R2, page 17 and SEDPROC-301-R3, page 16), which states “the peristaltic 
pump tubing or intake point of the submersible is placed in the approximate mid-portion of the 
screened interval of the well.”  The pumping rate was adjusted so that only a slight and stable 
drawdown of the water column after pumping begins.  Collection of the groundwater samples 
was conducted after three (3) well volumes had been removed and the chemical parameters 
were stabilized.  However, if after three (3) well volumes have been removed, the chemical 
parameters were not stabilized, additional wells volumes (up to five well volumes) were 
removed.  If the parameters had not stabilized within five (5) volumes, the groundwater samples 
were collected.  In addition to the collection of chemical stabilization parameters during purging, 
depth to water, pumping rate, and total volume removed were recorded on the 2012 and 2014 
field sampling forms. 
 

12. The field log for MW-21D states that a sheen was visible on the water inside the well 
casing.  Please provide further explanation and additional investigation of this if 
necessary. 

 
The “sheen” reported on the water inside the well casing of MW-21D was not related to 
contamination by volatile organic compounds (VOC).  The field personnel mistakenly identified 
the grout film on top of the water in the annulus between the six (6) inch casing and the two (2) 
inch inner casing as a sheen.  The situation was investigated immediately after the field 
personnel observed the “sheen”, however the field form was not corrected to reflect that the 
“sheen” was not related to any VOC contamination. 
 
 

13. As required by Item 6 of the VIRP Checklist, in order to document the oversight of 
the VIRP development by a Professional Engineer or Geologist (PE/PG), a monthly 
summary of hours invoiced and a description of services provided to the participant 
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SEMI-ANNUAL STATUS REPORT 
 

MARTHA’S DRY CLEANER 
HSI Site No. 10764 

4608 Skidaway Road 
Savannah, Chatham County, Georgia 

 
Terracon Project No. ES117125 

February 20, 2014 
 
 

1.0 INTRODUCTION 
 
The Martha’s Dry Cleaner site is located at 4608 Skidaway Road, Savannah, Georgia (property) 
as shown in Figure 1 in Appendix A.  The subject property is an approximately 1.5-acre parcel 
of land, previously identified on the Chatham County Tax Assessor’s website as Tax Parcel ID 
2-0120-01-001C, which is currently a portion of Tax Parcel ID 2-0120-01-004 and makes up the 
campus of Bible Baptist Church.  Bible Baptist Church acquired the subject property in October 
2004. 
 
Historically, the property was developed and operated from 1986 to 2000 as a small shopping 
center that included Martha’s Dry Cleaner, which rented the space until July 31, 2000.  A 
number of environmental assessments had been conducted on the property between 1996 and 
2008, which revealed the presence of tetrachloroethene (PCE) and trichloroethene (TCE) as 
contaminants of concern in soil and groundwater.  The property was listed on the Hazardous 
Site Inventory in May 2003 as site number 10764.   
 
The property is bound to the north by a church building and parking lot owned by Bible Baptist 
Church.  The property is bound to the east by LaRoche Avenue and Savannah State University, 
which is located beyond LaRoche Avenue.  The property is bound to the south by the Bible 
Baptist Church campus and a residential property owned by Thomas and Gretchen Alnutt.  The 
property is bound to the west by Skidaway Road and residential properties.  The property is 
located in an area of mixed land use with mostly residential, commercial, and retail properties. 
 
 

2.0 SITE COMPLIANCE SUMMARY 
 
On March 31, 2003, Mr. J. Cary Lester of Discount Auto Parts issued a release notification for 
concentrations of PCE in soil and groundwater that exceeded the reportable quantities.  PCE 
contamination at the property is believed to be related to the dry cleaning operations at the 
former Martha’s Dry Cleaner located on the property.  On May 5, 2003, Mr. Michael Medlock of 



Semi-annual Status Report  
Martha’s Dry Cleaner ■ Savannah, Chatham County, Georgia 
February 20, 2014 ■ Terracon Project No. ES117125 

Responsive ■ Resourceful ■ Reliable 2 

the Georgia EPD issued a memorandum recommending HSI listing for Martha’s Dry Cleaner.  
On May 30, 2003, Mr. Harold F. Reheis of the Georgia EPD issued a letter stating that property 
was listed on the HSI. 
 
EMC Engineering (EMC) conducted an assessment to delineate the soil on the property.  The 
results of this assessment were presented in a report dated March 15, 2005 for Bible Baptist 
Church.  EMC delineated the PCE contaminated soil at the site with respect to the Georgia EPD 
Type 1 Risk Reduction Standard for PCE (0.5 mg/kg).  EMC determined that the horizontal 
extent of PCE contamination was approximately 0.4 acres.  
 
S&ME conducted additional soil and groundwater assessment in October 2005.  The results of 
this assessment were presented in a report dated December, 2005. Five (5) soil borings were 
advanced using direct-push Geoprobe™ technology.  Groundwater samples were collected 
from these soil boring locations and analyzed for Volatile Organic Compounds (VOCs), Semi-
Volatile Organic Compounds (SVOCs), and Resource Conservation and Recovery Act (RCRA) 
Metals.  S&ME recommended that additional soil and groundwater investigation were to be 
conducted to determine if metal contaminants were present in the soil and groundwater at the 
property. 
 
S&ME collected groundwater samples from seventeen (17) groundwater monitoring wells on 
May 22 and 23, 2006.  The sampling event showed that seven (7) volatile organic compounds 
(PCE, TCE, toluene, cis-1,2-DCE, trans-1,2-DCE, 1,1,2-trichlorethane, and xylenes) were 
detected in the groundwater samples.  Soil samples were also collected from four (4) soil boring 
locations.  The only VOC compound detected in the soil was acetone, which was known as a 
common laboratory contaminant.  The four soil samples were also analyzed for RCRA metals.  
Arsenic, barium, chromium, lead, mercury, and silver were detected in the soil samples 
collected.  Type 3 and 4 Risk Reduction Standards (RRSs) were calculated for all regulated 
constituents detected in groundwater and soil samples collected.  The results of this 
assessment identified PCE and TCE as the primary contaminants of concern at the subject site.  
In addition, the assessment also recommended that the soils exceeding the established RRSs 
be delineated.  Results of S&ME’s assessment were provided to the Georgia EPD.  
 
According to the Remediation Activities Report dated November 14, 2008, prepared by WPC, 
soil delineation and removal activities were performed at the subject property on June 18, 2008 
until July 2, 2008.  A total of 1,764.5 tons of contaminated soil was removed from the property 
and were disposed of at a permitted Subtitle D landfill.  During the soil excavation activities, 
three (3) continuous air monitoring stations were set up to sample for contaminant vapors 
emanating from the soil excavation.  The report concluded that the confirmation soil sampling 
showed that the soils located on the subject property had been effectively remediated to levels 
below the Type 1 risk reduction standards (RRSs).  The results of these investigations were 
provided to the Georgia EPD.  The Georgia EPD issued a letter dated April 20, 2010 concurring 
that the on-site soils met the residential Type 1 RRSs cleanup standards. 
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On October 2011, a Voluntary Investigation and Remediation Plan (VIRP) and Application was 
submitted to the Georgia EPD for the site.  The site was accepted into the Voluntary 
Remediation Program (VRP) by the Georgia EPD based on the VIRP acceptance letter dated 
February 17, 2012.  EPD granted the property owner a one (1) year extension to fulfill the 
requirements detailed in their February 17, 2012 letter.  Because of the one (1) year extension, 
Terracon submitted a summary letter dated September 10, 2012 to Georgia EPD that included 
the most recent groundwater sampling data and a site plan with the location of the newly 
installed groundwater monitoring well (MW-24). 
 

2.1 Site Geology Summary 
 
The subject property is included on the Savannah, Georgia, 7.5 minute series United States 
Geological Survey topographic quadrangle map (Figure 1).  The site topography is relatively flat 
with the exception of two dry retention ponds located on the eastern portion of the property.   
 
The borings completed at the property identified the shallow subsurface material as very stiff 
sand to clayey sand to an approximate elevation of 10 feet underlain by silty sands to an 
approximate elevation of -20 feet.  The shallow geologic cross section is presented in Figures 7 
and 8.  Depth to groundwater at the site typically ranges from 7.6 to 13.8 feet below ground 
surface (bgs) depending seasonal variations. 
 

2.2 Risk Reduction Standards 
 
As the site and surrounding properties are used for residential purposes, Type 1 RRS 
(residential, site-specific) were developed in accordance with the HSRA rules.  Concentrations 
of PCE currently and in the past have exceeded the Type 1 RRS in select shallow groundwater 
monitoring wells at the site. 
 
 

3.0 GROUNDWATER MONITORING 
 
Groundwater at the site is to be sampled on a semi-annual basis, as specified in the approved 
VIRP, dated October 25, 2011 and approved by the Georgia EPD in a letter dated February 
2012.  However in September 2012, the Georgia EPD granted the property owner a one (1) 
year extension to fulfill the requirements detailed in their February 17, 2012 letter.  Therefore, 
groundwater sampling at the site did not occur during 2013.   
 
The sampling methodology and results for the August 2012 semi-annual groundwater sampling 
event and the January 2014 semi-annual groundwater sampling event are presented in the 
following subsections.   
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Site figures prepared from the data collected during the August 2012 and January 2014 
sampling events, and the data tables are included in Appendix A and B, respectively.  
Laboratory data from the August 2012 and January 2014 sampling events are included in 
Appendix C.  The monitoring well purge and sampling logs from both sampling events are 
provided in Appendix E. 
 

3.1 August 2012 Semi-Annual Event Assessment Methodology 
 
The August 2012 field activities included the installation of an additional downgradient 
groundwater monitoring well and collection of groundwater samples from the seven (7) wells at 
the site.   
 

3.1.1 Monitoring Well Installation 
 
Terracon’s field activities commenced on July 31, 2012 by Mr. Stewart A. Dixon, P.G., a 
Terracon Professional Geologist.  As part of the scope of work, one (1) permanent shallow 
monitoring well (MW-24) was installed at the location identified in Figure 3.  The monitoring well 
was installed in accordance with procedures described  in the US EPA Region 4, Science and 
Ecosystem Support Division guidance document titled Design and Installation of Monitoring 
Wells (SESDGUID-101-R0, dated February 18, 2008).   
 
Utilizing this guidance, the shallow monitoring well, MW-24, was drilled utilizing a truck-mounted 
drill rig advancing 8.25-inch outside diameter hollow-stem augers equipped with a bottom plug.  
The auger was advanced to a depth of twenty (20) feet below ground surface.  A well-graded 
filter pack sand was poured into the hollow-stem auger to begin the filter pack placement.  Once 
approximately six (6) inches of sand had been placed into the annulus, the monitoring well was 
constructed utilizing a 2-inch diameter x 10-feet long Schedule 40 PVC Screen and 2-inch 
diameter x 10-feet long Schedule 40 PVC Riser.  The well was lowered into the hollow-stem 
auger and the bottom plug was released.   
 
The sand filter pack installation was then continued and the hollow-stem auger was gradually 
removed in order to prevent the annulus from collapsing.  Filter pack placement ceased at 
approximately 2 feet above the top of the screened interval.  Two (2) feet of bentonite chips 
were placed above the filter pack and subsequently hydrated.  After the bentonite was allowed 
to hydrate per manufacturer’s instructions, the remaining annulus space was then filled with a 
neat cement grout, which extended to the ground surface where the well was completed with a 
locking cap, flush mount steel cover, and a two (2) feet by two (2) feet concrete pad.   
 
Development of each well was achieved by removing groundwater with a GeoTech peristaltic 
pump and new disposable Teflon tubing.  Groundwater from each well was purged until a 
relatively non-turbid sample was produced.  For the purposes of this project, approximately 20 
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gallons of groundwater was removed from each monitoring well in order to produce a non-turbid 
sample. 
 
Drilling services were performed by a State of Georgia licensed well driller using a truck-
mounted Mobile D-53 drill rig under the supervision of a Terracon Professional Geologist.  
Borings were advanced using a hollow-stem auger.  All augers and sampling utensils were 
decontaminated in general accordance with ASTM D 5088 – 90 “Decontamination of Field 
Equipment Used at Non Radioactive Waste Sites”.  The downhole sampling equipment was 
cleaned using Alconox soap and high pressure steam wash before entering the site, before 
introduction into the subsurface, between each sampling event, between each borehole 
location, and before leaving the site.  New disposable gloves were utilized between each 
sample to minimize the possibility of cross contamination.  For the purposes of this project, 
three complete sets of augers were decontaminated prior to entering the site and were utilized 
individually for each well in order to eliminate the need for decontamination between wells.  All 
drill cuttings and development water were containerized on-site in 55-gallon steel drums. 
 
Soil samples were collected from the boring continuously at one (1) foot intervals and logged to 
document soil lithology, color, moisture content, and sensory evidence of impairment.  The 
monitoring well construction diagram and boring log for MW-24 is included in Appendix F. 
 

3.2 Groundwater Sampling Event 
 
The 2012 sampling event was performed by Terracon on July 31, 2012 through August 1, 2012.  
Groundwater samples were collected from seven (7) monitoring wells.  Prior to sampling, each 
monitoring well was opened and allowed to equilibrate.  An electronic water-level meter was 
used to measure the water level in the wells. 
 
Groundwater samples were collected from each of the monitoring wells using low-flow 
methodology with a peristaltic pump and disposable Teflon tubing.  Groundwater was purged 
until a relatively non-turbid sample was produced.   Groundwater monitoring activities at the site 
were conducted in accordance with EPA Region 4, SESD Groundwater Sampling Operating 
Procedure, dated October 28, 2011.  The sampling activities are discussed in the following 
sections. 
 
The monitoring wells were purged using a peristaltic pump and disposable Teflon tubing.  
Before purging commenced, the groundwater level and total well depth was measured for each 
monitoring well to calculate the volume of the well.  Once the well volume was calculated 
purging commenced.  During purging, the pump intake (Teflon tubing) was maintained within 
the mid-point of the screened interval and field parameters, including pH, specific conductance, 
temperature, ORP, and turbidity, were monitored.  Pumping rate and drawdown was also 
monitored during purging activities. 
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An adequate purge was achieved when water quality parameters (pH, conductivity, 
temperature, and turbidity) stabilized in accordance with the EPA purging guidance and a 
minimum of three (3) well volumes were removed.  However, additional purging of up to five (5) 
wells volumes was conducted if water quality parameter stabilization had not been achieved 
after three (3) well volumes.  As stated in the EPA Region 4, SESD Groundwater Sampling 
Operating Procedure, October 2011, groundwater samples were collected at the discretion of 
the environmental professional if stabilization had not occurred after the removal of five (5) well 
volumes.  Water quality parameters were measured using an YSI 556 MPS equipped with a 
flow through cell.  The August 2012 field sampling data sheets are included in Appendix E. 
 
Samples were collected from each monitoring well using a peristaltic pump and new disposable 
teflon tubing via the “Straw Method.”  One end of the tubing was submerged within one-foot of 
the top of the water column of the monitoring well sampled, and the other end of the tubing was 
momentarily attached to the pump to fill the tubing with water.  After initial water was discharged 
through the pump head, the tubing was quickly removed from the pump and a gloved thumb 
was placed on the tubing to inhibit water flow inside the tube.  The tubing was then removed 
from the well and the water contained inside the tubing was allowed to gravity drain into the 
appropriate sample vials.   
 
Once the sample vials were filled and sealed correctly, the sample vials were immediately 
placed on ice in a laboratory supplied cooler, and delivered to Avery Laboratories & 
Environmental Services, LLC analytical laboratory in Savannah, Georgia.  The samples were 
analyzed for the following parameters: 
 

 Carbon disulfide,  
 Trans-1,2-dichloroethene, 
 Cis-1,2-dichloroethene, 
 Trichloroethene, 
 1,1,2-trichloroethane, and 
 Tetrachloroethene 

 
For quality assurance, one duplicate sample was collected, and submitted to laboratory using 
the same procedure described above.  The duplicate sample was analyzed for the same 
parameters. 
 
The groundwater samples collected at the site were also analyzed for the following natural 
attenuation parameters: 
 

 Alkalinity, 
 Carbon dioxide,  
 Chloride,  
 Nitrate as N, 
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 Nitrite as N,  
 Sulfate, 
 Sulfide,  
 Ethane,  
 Ethene, 
 Methane, and  
 Iron (II).  

 
The electronic water level meter was decontaminated prior to its initial use and after being used 
at each well by cleaning with a Liquinox and distilled water mixture, followed by a distilled water 
rinse.  The purge water produced during sampling activities was contained in clean, 55-gallon 
drums for future disposal. 
 

3.3 January 2014 Semi-Annual Event Assessment Methodology 
 
The January 2014 sampling event was performed by Terracon on January 27, 2014 through 
January 29, 2014.  Groundwater samples were collected from the seven (7) on-site monitoring 
wells.  Prior to sampling, each monitoring well was opened and allowed to equilibrate.  An 
electronic water-level meter was used to measure the water level in all of the wells on January 
27, 2014 between 13:35 and 14:05. 
 
Groundwater samples were collected from each of the monitoring wells using low-flow 
methodology with a peristaltic pump and disposable Teflon tubing.  Groundwater was purged 
until a relatively non-turbid sample was produced.   Groundwater monitoring activities at the site 
were conducted in accordance with EPA Region 4, SESD Groundwater Sampling Operating 
Procedure, November 2013.  Discussed below are the details of the sampling activities. 
 
The monitoring wells were purged using a peristaltic pump and disposable Teflon tubing.  
Before purging commenced, the groundwater level and total well depth was measured for each 
monitoring well to calculate the volume of the well.  Once the well volume was calculated 
purging commenced.  During purging, the pump intake (Teflon tubing) was maintained within 
the mid-point of the screened interval and field parameters, including pH, specific conductance, 
temperature, ORP, and turbidity, were monitored.  Pumping rate and drawdown were also 
monitored during purging activities. 
 
An adequate purge was achieved when water quality parameters (pH, conductivity, 
temperature, and turbidity) stabilized in accordance with the EPA purging guidance and a 
minimum of three (3) well volumes were removed.  However, additional purging of up to five (5) 
wells volumes was conducted if water quality parameter stabilization had not been achieved 
after three (3) well volumes.  As stated in the EPA Region 4, SESD Groundwater Sampling 
Operating Procedure, November 2013, groundwater samples were collected at the discretion of 
the environmental professional if stabilization had not occurred after the removal of five (5) well 
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volumes.  Water quality parameters were measured using an YSI 556 MPS equipped with a 
flow through cell.  The January 2014 field sampling data sheets are attached in Appendix E. 
 
Samples were collected from each monitoring well using a peristaltic pump and new disposable 
Teflon tubing via the “Straw Method.”  One end of the tubing was submerged within one-foot of 
the top of the water column of the monitoring well sampled, and the other end of the tubing was 
momentarily attached to the pump to fill the tubing with water.  After initial water was discharged 
through the pump head, the tubing was quickly removed from the pump and a gloved thumb 
was placed on the tubing to inhibit water flow inside the tube.  The tubing was then removed 
from the well and the water contained inside the tubing was allowed to gravity drain into the 
appropriate sample vials.   
 
Once the sample vials were filled and sealed correctly, the sample vials were immediately 
placed on ice in a laboratory supplied cooler, and delivered to Avery Laboratories & 
Environmental Services, LLC analytical laboratory in Savannah, Georgia.  The samples were 
analyzed for the following parameters: 
 

 Carbon disulfide,  
 Trans-1,2-dichloroethene, 
 Cis-1,2-dichloroethene, 
 Trichloroethene, 
 1,1,2-trichloroethane, and 
 Tetrachloroethene 

 
For quality assurance, one duplicate sample was collected, and submitted to laboratory using 
the same procedure described above.  The duplicate sample was analyzed for the same 
parameters.  The groundwater samples collected at the site were also analyzed for the following 
natural attenuation parameters: 
 

 Alkalinity, 
 Carbon dioxide,  
 Chloride,  
 Nitrate as N, 
 Nitrite as N,  
 Sulfate, 
 Sulfide,  
 Ethane,  
 Ethene, 
 Methane, and  
 Iron (II).  
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The electronic water level meter was decontaminated prior to its initial use and after being used 
at each well by cleaning with a Liquinox and distilled water mixture, followed by a distilled water 
rinse.  The purge water produced during sampling activities was contained in clean, 55-gallon 
drums for future disposal. 
 

3.4 Groundwater Flow Direction 
 
Water level measurements collected during the August 2012 and January 2014, in conjunction 
with the elevation of each monitoring well’s top of casing reference point, were used to calculate 
the elevation of the water table at each monitoring well.  A summary of the depth-to-
groundwater measurements and corresponding groundwater elevation data are presented in 
Table 1. 
 
Groundwater potentiometric maps for the August 2012 and January 2014 events were prepared 
from the elevation data to estimate groundwater flow direction and horizontal hydraulic gradients 
for the surficial aquifer are presented as Figures 3 and 4, respectively.  As shown on the figures, 
groundwater elevations at the site have varied over time likely caused by yearly and seasonal 
variation in recharge and other mitigating geologic factors; however, the regional groundwater 
flow is generally to the southwest. 
 
Based on the current data, the groundwater appears to be flowing generally in the southwest 
direction.  This groundwater flow direction reflects the dominant direction determined in past 
investigations.  The hydraulic gradient at the site based on the August 2012 potentiometric data 
was 0.005 ft/ft, while the hydraulic gradient based on the January 2014 potentiometric data is 
0.001 ft/ft.  Groundwater elevations are summarized on Table 1. 
 
 

4.0 GROUNDWATER ANALYTICAL RESULTS 
 
Groundwater analytical results are discussed in the following sections.  To be conservative, the 
concentration values from the duplicate samples collected from select wells are reported “as the 
analytical results” when those values have higher detected concentrations for the respective 
analytes. 
 
A summary of the recent and historical groundwater data is presented in Table 2.  The August 
2012 and January 2014 groundwater quality data is illustrated as Figures 5 and Figure 6, 
respectively.  The laboratory analytical results for both the August 2012 and January 2014 
sampling events are presented in Appendix C. 
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4.1 Volatile Organic Compounds 
 
The laboratory analytical data indicated that all VOCs analyzed for during the August 2012 and 
January 2014 sampling events were found to be either below the reporting limit of 1 µg/L or 
below the approved Type 1 RRS with the exception of PCE concentrations in MW-21S and MW-
24. 
 
PCE concentrations exceed the Type 1 RRS in two (2) wells (MW-21-S and MW-24).  The PCE 
concentrations in MW-24 have remained relatively stable from August 2012 to January 2014 at 
concentrations of 7.82 µg/L and 6.82 µg/L, respectively.  PCE concentrations at MW-21-S have 
decreased steadily since September 2011 from 270 µg/L to 188 µg/L (January 2014).   
 
PCE was also detected in MW-19 and MW-23 during the January 2014 sampling event, 
however concentrations are below the Type 1 RRS.  PCE concentrations in MW-19 have 
steadily decreased from a high of 16.6 µg/L measured in September 2011 to 1.46 µg/L as 
measured in January 2014.  Based on the January 2014 data, PCE concentrations in MW-23 
have increased from less than 1.0 µg/L (below the laboratory reporting limit) to 2.29 µg/L, which 
is below the Type I RRS.  
 

4.2 Natural Attenuation Parameters 
 
In order to help determine the rate of biotransformation occurring at the site and to ensure that 
Monitored Natural Attenuation is a remediation option of the site, natural attenuation parameters 
were collected during the August 2012 and January 2014 sampling events.  The laboratory 
analytical results from source area wells (MW-21-S and MW-21-D) and the downgradient well 
(MW-19, MW-23, and MW-24) were input in the Natural Attenuation Screening Protocol within the 
U.S. Environmental Protection Agency’s BIOCHLOR Natural Attenuation Decision Support System 
Version 2.2 dated March 2002 (BIOCHLOR)  to determine the likelihood of anaerobic 
biodegradation occurring at the site. 
 
The results of the natural attenuation screening protocol indicated that there is limited evidence of 
anaerobic biodegradation (reductive dechlorination) of chlorinated organics at the site.  However, 
the groundwater monitoring data from 2012 to 2014 indicates that PCE concentrations have 
decreased at MW-19 and MW-21-S.  Based on the January 2014 sampling data, the PCE 
concentration at MW-21-S has decreased by 30.4% since 2011. 
 
 

5.0 FATE AND TRANSPORT MODELING 
 
The BIOCHLOR fate and transport model submitted with the VIRP (October 2011) was revised 
based on both the Georgia EPD review comments received in a letter dated February 17, 2012 
and the collection of additional water and on-site soil quality data.  Our objective in using the 
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BIOCHLOR model was to understand the fate and transport of the groundwater plume in the 
absence of a source, since the source area soils have been previously remediated and to help 
determine whether Monitored Natural Attenuation is a valid method of corrective action.   
 
The following sections provide a summary of the revised model parameters, assumptions, and the 
BIOCHLOR modeling procedures.  Results and conclusions are presented at the end of this 
section.  Documentation of calculations and model results is contained in Appendix G: Fate and 
Transport Model Documentation. 
 

5.1 Model Parameters and Assumptions 
 
The following items address the preliminary contaminant transport calculations necessary for 
fulfilling the data input requirements of the BIOCHLOR model.  Actual aquifer specific data 
collected from the site was used to calculate the majority of the parameters discussed in the 
following sections. 
 

5.1.1 Seepage Velocity 
 
The velocity of groundwater movement through the surficial aquifer, or seepage velocity, was 
calculated using the following equation from Fetter (2001): 
 

௫ݒ ൌ െ
݅ܭ
ߟ

 

 
Where 
 vx is the seepage velocity (ft/yr) 
 K is the hydraulic conductivity (ft/yr) 
 i is the hydraulic gradient (ft/ft) 
 η is the effective porosity (dimensionless) 
 
The hydraulic conductivity data was presented in the VIRP indicated that the average site hydraulic 
conductivity is 2.8x10-3 cm/sec or 7.82 ft/day, which was used in the original BIOCHLOR model 
presented in the VIRP (October 28, 2011).  However, to be conservative the highest hydraulic 
conductivity value measured on-site of 3.3x10-3 cm/sec or 9.27 ft/day was used for the revised 
BIOCHLOR model.   
 
Based on the groundwater elevation data collected during the September 2011 monitoring event, 
the hydraulic gradient (i) was calculated at 0.006 ft/ft.  An effective porosity (η) of 0.2 was selected 
based on average values found in the BIOCHLOR User’s Manual v1.0.  As such, the seepage 
velocity calculated is 101.7 ft/yr. 
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5.1.2 Dispersivity 
 
Dispersivity values used in the model were based on guidance found in the BIOCHLOR User’s 
Manual v1.0 based on the length of the plume from the field data.  The plume length for the 
subject site was estimated to be 300 feet based on the January 2014 groundwater sampling 
data.  The Longitudinal dispersivity (αx) was calculated in BIOCHLOR using the equation from 
(Xu and Eckstein, 1995; Al-Suwaiyan, 1996) as follows: 
 

௫ߙ ൌ 3.28 ∗ 0.82 ∗ ൤݈݃݋ଵ଴ ൬
௣ܮ
3.28

൰൨
ଶ.ସସ଺

	 

 
Where 
 Lp  is the plume length (ft) 
 
Based on high reliability points from Gelhar et al (1992), transverse dispersivity (αy) is calculated 
below: 
 

௬ߙ ൌ  ௫ߙ0.1

 
Vertical dispersivity (αz) is generally approximated at 1x10-99 feet, based on conservative 
estimates. 
 

5.1.3 Retardation Factor 
 
Concentration of dissolved contaminates can be reduced by adsorption to the aquifer media 
thereby retarding the flow of this contaminant through the subsurface.  The retardation factor is the 
ratio of the groundwater seepage velocity to the rate that organic chemicals migrate in the 
groundwater.  The adsorption to the aquifer media and resultant retardation of contaminant 
transport is controlled by the soil bulk density, effective porosity, organic carbon-water partition 
coefficient (Koc), distribution coefficient, and fraction of organic carbon (foc) on uncontaminated soil. 
 
As directed by the Georgia EPD in their letter, dated February 17, 2012 the following values and / 
or sources were used to for following input parameters: 

 
 Soil bulk density – 1.5 kg/L 
 Koc  

o Tetrachloroethene    94.94 L/kg 
o Trichloroethene    60.7 L/kg 
o Dichloroethene (1,2-cis and 1,2-trans) 39.6 L/kg 
o Vinyl Chloride     21.73 L/kg 
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The koc values were taken from the U.S. Environmental Protection Agency (USEPA) Region 3 
Regional Screening Level Tables, dated November 2013.  The Koc value used for ethene was 
the default value from the BIOCHLOR User’s Manual v1.0. 
 

5.1.3.1 Fraction Organic Carbon 
 
Three (3) total organic carbon (TOC) samples were collected from the surficial aquifer matrix on 
January 27, 2014.  The TOC samples were collected approximately 300 feet south of MW-19, 
well outside of the documented contaminant plume.  Field screening of the samples with a 
photoionization detector (PID) indicated that the samples were free of volatile contamination.  
The boring locations were separated by a distance of approximately 30 feet.  The location of the 
soil samples are shown on Figure 1 in Appendix A. 
 
Samples were collected by advancing a stainless steel hand auger to a depth of approximately 
9.5 feet to 10 feet below ground surface, within the saturated zone (saturated conditions were 
encountered at a depth of approximately 9.5 feet below ground surface).  The lithology of the 
borings generally consisted of fine sand to a depth of approximately 10 feet below ground 
surface. 
 
All sample collection tools were decontaminated in general accordance with ASTM D 5088 – 90 
“Decontamination of Field Equipment Used at Non-Radioactive Waste Sites”.  The downhole 
equipment was cleaned using Alconox soap before entering the site, before introduction into the 
subsurface, and before leaving the site.  New disposal gloves were used by all field personnel to 
minimize the possibility of cross contamination.  All removed soils were returned to the borehole 
following sample collection. 
 
Following field screening, each sample was inserted into laboratory supplied glassware, placed 
on ice in an insulated cooler, and logged on the chain of custody.  The samples were 
transported via hand delivery to Avery Laboratories & Environmental Services, LLC of 
Savannah, Georgia to be analyzed for Total Organic Carbon. In order to confirm that the 
samples were collected from an uncontaminated area, they were also analyzed for volatile 
organic compounds (VOCs) per EPA Method 8260.  The laboratory analytical results are 
summarized on Table 4 in Appendix D.  The chain of custody and laboratory data sheets are 
also included in Appendix D. 
 
As shown on Table 4, Appendix B, the laboratory analytical results confirmed the TOC samples 
were collected from an uncontaminated region of the site’s surficial aquifer matrix.  The samples 
contained a TOC concentration above the laboratory method limits with the exception of SS-3.  
The TOC laboratory results were as follows: SS-1 – 2,200 mg/kg, SS-2 – 679 mg/kg, and a 
laboratory J-Flagged TOC estimated value for SS-3 of 295 mg/kg.  Because the samples were 
collected within close proximity to each other and at the same relative depth, the J-Flagged 
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estimated concentration 295 mg/kg was determined to be an outlier.  Therefore, the TOC value 
from SS-2 was used to calculate the fraction of organic carbon (foc). 
 
A foc value of 0.00068 was calculated from the TOC value from SS-2 (679 mg/kg).  This value was 
incorporated in the BIOCHLOR simulation to determine whether it was reasonable based on field 
conditions.  The foc value of 0.00068 resulted in downgradient concentrations at MW-24 higher than 
those observed during the January 2014 sampling event without adjustment of the PCE half-life 
beyond the acceptable range of 0.58 to 9.9 years.  As such the TOC concentrations from SS-1 and 
SS-2 were averaged to represent the site resulting in a fOC of 0.000145, which allowed for model 
calibration to the observed downgradient concentration levels within the acceptable the range of 
PCE half-life values. 
 

5.1.4 Source Data Input Parameters 
 
Based on analytical data from the 2011, 2012, and 2014 monitoring events, the area in the 
vicinity of MW-21-S was selected as the “source” area.  A PCE concentration of 270 µg/L was 
selected as the source concentration, which was the highest concentration measured during the 
September 2011 monitoring event (first monitoring event post source soil remediation 
completed in 2008).  In addition, monitoring MW-21-S is within the source removal soil 
remediation work area.   
 
A source width of 90 feet was selected based on the distance between MW-21-S and MW-19 
and the concentrations of PCE measured during the September 2011 sampling event.  Using 
the historic shallowest depth to groundwater of approximately 7 feet below grade and the 
deepest screened interval depth of 20 feet below grade, a source vertical thickness (Z) of 13 
feet was selected.  A plume length of 300 feet was calculated based on the distance between 
MW-21-S and MW-24 along the potentiometric surface, which represents a concentration 
gradient of 270 µg/L (September 2011) to 7.82 µg/L (January 2014), respectively. 
 
The source area was modeled as a decaying single planar source, because the groundwater 
monitoring data from the past three sampling events (2011, 2012, and 2014) shows evidence of 
a decaying source concentration and based on the past source soil remediation activities 
conducted at the site in the vicinity of MW-21-S.  A source decay constant was calculated using 
the guidance in BIOCHLOR User’s Manual Addendum v2.2 (March 2002).  The source decay 
rate constant (ks) was calculated by plotting temporal aqueous concentrations in the source 
area well (MW-21-S) on a semi-log plot and determining the slope (concentration plot included 
in Appendix G).  Because Excel will calculate a slope in units of 1/days, the calculated slope 
value was converted to units of 1/years as required by BIOCHLOR 2.2, which results in a ks of 
0.0365 1/yr. 
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5.2 BIOCHLOR Model Simulations 
 

5.2.1 Model Calibration 
 
Using the input parameters described in the previous sections along with the groundwater 
analytical data from the 2011 through 2014 sampling events, multiple BIOCHLOR simulations were 
run until the modeled concentration at the downgradient well (MW-24) approximately matched the 
actual observed concentrations.  The calibration simulation run time was for three years (2011 to 
2014).  Calibration of the model was achieved by adjustment of the PCE half-life until the modeled 
concentration at MW-24 matched the observed concentration from the January 2014 monitoring 
event.  The calibrated three (3) year BIOCHLOR model predicts a PCE concentration of 8.0 µg/L at 
a distance of 252 feet from the source well MW-21-S, which is comparable to the observed 
concentration of 6.82 µg/L at MW-25 located 255 feet from the source area.  A half-life value of 
0.58 years for PCE was used to calibrate the BIOCHLOR model.   
 

5.2.2 BIOCHLOR Model Results 
 
The calibrated three (3) BIOCHLOR model simulation (assuming 1st order decay) predicts that 
PCE concentration exceeding the Type 1 RRS are not confined to the subject property and extend 
at least 270 to 280 feet down gradient from the source area (which is just off site under Skidaway 
Road).  This was confirmed based on the January 2014 monitoring event data at MW-24 near the 
property boundary. 
 
A 23 year BIOCHLOR simulation predicts that PCE concentrations exceeding Type 1 RRS will be 
present at a distance of between 300 to 320 feet down gradient from the source area, again 
indicating that the plume will extend just off the subject property under the Skidaway Road right-of-
way.  The model simulation results are included in Appendix G.  
 
 

6.0 CONCLUSIONS AND RECOMENDATIONS 
 
In accordance with the VIRP, groundwater monitoring at Martha’s Dry Cleaner (HSI No. 10764) 
commenced in 2011.  A semi-annual groundwater sampling event was conducted in August 
2012, however work at the site was suspended during 2013 based on a one (1) year extension 
granted to the property owner by Georgia EPD.  Terracon was authorized to resume 
groundwater monitoring at the property in January 2014 along with revision of the fate and 
transport model. 
 
The analytical results from the most recent groundwater sampling events (August 2012 and 
January 2014) indicate that two (2) of the wells (MW-21-S and MW-24) are not in compliance 
with the Type 1 RRS for PCE.  Since groundwater monitoring well MW-24 is a downgradient 
monitoring well located at the property boundary, Terracon cannot certify that PCE has been 
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horizontally delineated to below the Type 1 RRS on all impacted properties.  However, based on 
the groundwater data collected at the site from 2011 to January 2014, Terracon can certify that 
the PCE plume has been vertically delineated to below the Type 1 RRS.  In general, the PCE 
concentrations have exhibited a consistent general downward trend since 2011 in MW-19 and 
MW-21-S, and have been relatively stable in MW-24 since 2012.  
 
The fate and transport model was revised and modified based on comments from Georgia EPD 
and additional site specific groundwater and soil quality data.  The revised model indicates that 
that PCE concentrations at the Type 1 RRS of 5 µg/L will travel 300 to 320 feet (approximately 
56 feet from the property boundary) down gradient from the source area in the next 20 years.  
Also, the site specific geochemical data indicates that there is limited evidence of reductive 
dechlorination occurring at the site based on the Natural Attenuation Screening Protocol within 
BIOCHLOR.   
 
In accordance with the approved VIRP project schedule and approved one (1) year extension 
provided by EPD, semi-annual monitoring of the groundwater will continue in 2014 as well at the 
horizontal delineation of the PCE plume to the Type 1 RRS of 5 µg/L.  In addition to the 
previously discussed analytes, all of the groundwater monitoring events at the site will be 
sampled for vinyl chloride in the future.  The next groundwater sampling event report will be 
submitted by August 17, 2014.  Please refer to Appendix H for details concerning the hours 
worked and the costs associated with the property since 2011. 
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APPENDIX B 
 

DATA TABLES



Well Number Date Measured
Top of Casing Elevation 

(feet)
Depth to Water 

(feet)
Groundwater Elevation 

(feet)

18-Oct-2011 9.20 90.25

1-Aug-2012 10.56 88.89

27-Jan-2014 8.15 91.30

18-Oct-2011 7.67 91.41

1-Aug-2012 8.59 90.49

27-Jan-2014 7.62 91.46

18-Oct-2011 9.28 90.72

1-Aug-2012 10.65 89.35

27-Jan-2014 8.56 91.44

18-Oct-2011 12.67 87.46

1-Aug-2012 13.82 86.31

27-Jan-2014 11.60 88.53

18-Oct-2011 7.31 91.59

1-Aug-2012 8.63 90.27

27-Jan-2014 7.32 91.58

18-Oct-2011 8.96 90.15

1-Aug-2012 10.43 88.68

27-Jan-2014 7.93 91.18

1-Aug-2012 11.94 88.31

27-Jan-2014 9.27 90.98

Prepared by Stewart A. Dixon, P.G. Date 2/10/14

Reviewed by William S. Anderson, III, P.E. Date 2/10/14

NOTES:

On-site benchmark of 100.00 feet

Martha's Dry Cleaner

4608 Skidaway Road

Table 1:  SUMMARY OF WATER LEVEL DATA

Savannah, Chatham County, Georgia
HSI Site No. 10764

MW-23

MW-24

99.45

99.08

100.00

100.13

98.90

99.11

100.25

MW-19

MW-20

MW-21-S

MW-21-D

MW-22



Well Number Date Sampled
Carbon disulfide         

µg/L
trans-1,2-Dichloroethene 

µg/L
cis-1,2-Dichloroethene    

µg/L
Trichloroethene             

µg/L
1,1,2-Trichloroethane      

µg/L
Tetrachloroethene        

µg/L

9/23/2011 <1.0 <1.0 10.2 1.86 <1.0 16.6

8/1/2012 <1.0 <1.0 1.96 <1.0 <1.0 3.39

1/27/2014 <1.0 <1.0 <1.0 <1.0 <1.0 1.46

9/23/2011 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

7/31/2012 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1/27/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

9/23/2011 <2.0 <2.0 7.96 4.28 <2.0 270

8/1/2012 <2.0 <2.0 7.56 6.35 <2.0 253

1/27/2014 <1.0 <1.0 <1.0 1.51 <1.0 188

D-MW-21-S* 9/23/2011 <2.0 <2.0 9.08 5 <2.0 324

9/23/2011 <1.0 <1.0 <1.0 <1.0 <1.0 10.5

8/1/2012 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

1/27/2014 3.57 <1.0 <1.0 <1.0 <1.0 1.57

9/23/2011 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

8/1/2012 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1/27/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

DUP 1 (MW-22)* 1/27/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

9/23/2011 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

8/1/2012 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1/27/2014 <1.0 <1.0 <1.0 <1.0 <1.0 2.29

8/1/2012 <1.0 <1.0 1.87 1.55 <1.0 7.82

1/27/2014 <1.0 <1.0 6.2 1.24 <1.0 6.82

DUP-1 (MW-24)* 8/1/2012 <1.0 <1.0 1.65 1.36 <1.0 6.61

4,000 100.00 70 5 5 5

NOTES: Prepared by: Stewart A. Dixon, P.G. Date: 02/10/2014

BRL = Below Reporting Limit Reviewed by: William S. Anderson, III, P.E. Date: 02/10/2014

BOLD = Concentration is above the Type I Risk Reduction Standard for the Site

* = Duplicate sample

Applicable Standard**

MW-19

MW-20

MW-21-S

MW-21-D

Martha's Dry Cleaner

4608 Skidaway Road
Savannah, Chatham County, Georgia

HSI Site No. 10764

Table 2 - SUMMARY OF GROUNDWATER TESTING DATA

MW-23

MW-24

MW-22

** = Georgia EPD HSRA Appendix III 



Well Number Date Sampled
Alkalinity    

mg/L

Carbon 
Dioxide 

mg/L

Chloride    
mg/L

Nitrate        
(Nitrate as N) 

mg/L

Nitrite         
(Nitrite as N) 

mg/L

Sulfate      
mg/L

Sulfide      
mg/L

Ethane        
µg/L

Ethene      
µg/L

Methane    
µg/L

Dissolved Oxygen 
mg/L

Iron II       
mg/L

ORP        
±mV

8/1/2012 <20 232 3.52 <0.5 <0.02 3.39 0.800 J <0.02 3.39 64 0.51 0.24 144.7

1/27/2014 <20 <20 13 <0.5 <0.02 19.3 <1.1 <1.0 <1.0 2.2 1.43 0.06 -29.0

7/31/2012 <20 173 2.61 <0.5 <0.02 <2.5 4.00 <2.0 <1.0 40 0.51 0.11 171.5

1/27/2014 <20 111 3.08 0.543 <0.02 <5.00 <1.1 <1.1 <1.0 0.76 1.02 0.09 -64.6

8/1/2012 35.6 333 15.0 <0.5 <0.02 16.2 <2.0 <2.0 <1.0 11 0.54 0.14 -20.3

1/27/2014 26.8 338 13.7 0.695 <0.02 30.5 <1.1 <1.1 <1.0 0.88 1.20 0.09 -59.1

8/1/2012 25.1 178 3.53 <0.5 <0.02 <2.5 2.40 <2.0 <1.0 1,300 0.09 0.49 -116.1

1/27/2014 23.4 296 3.58 <0.5 <0.02 <5.00 <1.1 <1.1 <1.0 320 0.17 0.54 -64.8

8/1/2012 21.2 137 6.63 2.11 <0.02 7.00 0.600 J <2.0 <1.0 51 0.4 0.36 64.1

1/27/2014 27.6 215 3.87 <0.5 <0.02 7.65 <1.1 <1.1 <1.0 0.59 0.26 0.06 -73.5

8/1/2012 <20 318 10.7 <0.5 <0.02 140 0.600 J <2.0 <1.0 6 0.17 1.35 93.8

1/27/2014 <20 231 10.7 <0.5 <0.02 118 <1.1 <1.1 <1.0 0.63 0.21 0.41 -66.9

8/1/2012 22.9 151 7.39 <0.5 <0.02 16 <2.0 <2.0 <1.0 29 2.22 0.17 121.1

1/27/2014 <20 231 22.9 <0.5 <0.02 45.5 1.2 <1.1 <1.0 6.3 1.00 0.09 -60.5

Prepared by: Date: 02/10/2014

Reviewed by: Date: 02/10/2014

MW-23

Stewart A. Dixon, P.G.

William S. Anderson, III, P.E.

Martha's Dry Cleaner

4608 Skidaway Road
Savannah, Chatham County, Georgia

HSI Site No. 10764

Table 3 - SUMMARY OF NATURAL ATTENUATION PARAMETERS ANALYTICAL DATA

MW-20

MW-21-S

MW-21-D

MW-22

MW-19

MW-24



Sample Location 
Sample Depth   

(Feet BGS)
VOCs

Total Organic Carbon        
mg/kg

SS-1 10.0 BRL 2,220

SS-2 10.0 BRL 679

SS-3 10.0 BRL 295 J

NOTES:
BRL = Below Reporting Limit
J = J-flagged result, estimated value reported
BGS = Below ground surface

Prepared by: Stewart A. Dixon, P.G.     Date:  02/10/2014
Reviewed by: William S. Anderson, III, P.E.     Date:  02/10/2014

Martha's Dry Cleaner

4608 Skidaway Road
Savannah, Chatham County, Georgia

HSI Site No. 10764

Table 4 - SOIL ANALYTICAL DATA



 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

GROUNDWATER LABORATORY ANALYTICAL DATA
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Savannah
5102 LaRoche Avenue
Savannah, GA 31404
Tel: (912)354-7858

TestAmerica Job ID: 680-98243-1
Client Project/Site: Martha's Dry Cleaners

For:
Avery Laboratories & Env. Services LLC
PO BOX 5340
Savannah, Georgia 31414

Attn: Mr. Paul Grimm

Authorized for release by:
2/10/2014 9:26:14 PM

Bernard Kirkland, Manager of Project Management
(912)354-7858 e.3238
bernard.kirkland@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Avery Laboratories & Env. Services LLC TestAmerica Job ID: 680-98243-1

Project/Site: Martha's Dry Cleaners

Job ID: 680-98243-1

Laboratory: TestAmerica Savannah

Narrative

CASE NARRATIVE

Client: Avery Laboratories & Env. Services LLC

Project: Martha's Dry Cleaners

Report Number: 680-98243-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In the event of interference or analytes present at high concentrations, samples may be diluted. For diluted samples, the 

reporting limits are adjusted relative to the dilution required.

RECEIPT

The samples were received on 01/31/2014; the samples arrived in good condition, properly preserved and on ice.  The temperature of the 

coolers at receipt was 2.0 C.

DISSOLVED GASES

Samples MW-19 (680-98243-1), MW-24 (680-98243-2), MW-23 (680-98243-3), MW-21D (680-98243-4), MW-21S (680-98243-5), MW-22 

(680-98243-6), MW-20 (680-98243-7), Dup-1 (680-98243-8) and Field Blank (680-98243-9) were analyzed for dissolved gases in 

accordance with RSK-175. The samples were analyzed on 02/10/2014. 

The field blank associated with analytical batch 314606 has a detection for methane above the method detection limit. Re-analysis was 

conducted, confirming the detection; the data have been reported.

No difficulties were encountered during the dissolved gases analysis.

All quality control parameters were within the acceptance limits.

SULFIDE

Samples MW-19 (680-98243-1), MW-24 (680-98243-2), MW-23 (680-98243-3), MW-21D (680-98243-4), MW-21S (680-98243-5), MW-22 

(680-98243-6), MW-20 (680-98243-7), Dup-1 (680-98243-8) and Field Blank (680-98243-9) were analyzed for sulfide in accordance with 

EPA Method 376.1. The samples were analyzed on 02/03/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP).

No difficulties were encountered during the sulfide analysis.

All quality control parameters were within the acceptance limits.

TestAmerica Savannah
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Sample Summary
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

680-98243-1 MW-19 Water 01/27/14 15:20 01/31/14 15:10

680-98243-2 MW-24 Water 01/27/14 16:40 01/31/14 15:10

680-98243-3 MW-23 Water 01/27/14 17:40 01/31/14 15:10

680-98243-4 MW-21D Water 01/28/14 15:55 01/31/14 15:10

680-98243-5 MW-21S Water 01/28/14 17:00 01/31/14 15:10

680-98243-6 MW-22 Water 01/29/14 14:40 01/31/14 15:10

680-98243-7 MW-20 Water 01/29/14 16:00 01/31/14 15:10

680-98243-8 Dup-1 Water 01/29/14 14:45 01/31/14 15:10

680-98243-9 Field Blank Water 01/29/14 16:40 01/31/14 15:10

TestAmerica Savannah
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Method Summary
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Method Method Description LaboratoryProtocol

RSKRSK-175 Dissolved Gases (GC) TAL SAV

MCAWW376.1 Sulfide TAL SAV

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

RSK = Sample Prep And Calculations For Dissolved Gas Analysis In Water Samples Using A GC Headspace Equilibration Technique, RSKSOP-175, 

Rev. 0, 8/11/94, USEPA Research Lab

Laboratory References:

TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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Definitions/Glossary
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Qualifiers

GC VOA

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Savannah
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Client Sample Results
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Lab Sample ID: 680-98243-1Client Sample ID: MW-19
Matrix: WaterDate Collected: 01/27/14 15:20

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 2.2 0.58 0.29 ug/L 02/10/14 14:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 14:24 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 14:24 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 680-98243-2Client Sample ID: MW-24
Matrix: WaterDate Collected: 01/27/14 16:40

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 6.3 0.58 0.29 ug/L 02/10/14 14:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 14:37 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 14:37 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.2 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 680-98243-3Client Sample ID: MW-23
Matrix: WaterDate Collected: 01/27/14 17:40

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 0.63 0.58 0.29 ug/L 02/10/14 14:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 14:49 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 14:49 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 680-98243-4Client Sample ID: MW-21D
Matrix: WaterDate Collected: 01/28/14 15:55

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 320 0.58 0.29 ug/L 02/10/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 15:02 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 15:02 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Savannah
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Client Sample Results
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Lab Sample ID: 680-98243-5Client Sample ID: MW-21S
Matrix: WaterDate Collected: 01/28/14 17:00

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 0.88 0.58 0.29 ug/L 02/10/14 15:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 15:15 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 15:15 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 680-98243-6Client Sample ID: MW-22
Matrix: WaterDate Collected: 01/29/14 14:40

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 0.59 0.58 0.29 ug/L 02/10/14 15:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 15:28 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 15:28 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 680-98243-7Client Sample ID: MW-20
Matrix: WaterDate Collected: 01/29/14 16:00

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 0.76 0.58 0.29 ug/L 02/10/14 15:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 15:41 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 15:41 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 680-98243-8Client Sample ID: Dup-1
Matrix: WaterDate Collected: 01/29/14 14:45

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 0.67 0.58 0.29 ug/L 02/10/14 15:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 15:53 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 15:53 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Savannah

Page 8 of 14 2/10/2014

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Lab Sample ID: 680-98243-9Client Sample ID: Field Blank
Matrix: WaterDate Collected: 01/29/14 16:40

Date Received: 01/31/14 15:10

Method: RSK-175 - Dissolved Gases (GC)
RL MDL

Methane 0.50 J 0.58 0.29 ug/L 02/10/14 16:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.50 ug/L 02/10/14 16:06 1Ethylene 1.0 U

1.1 0.55 ug/L 02/10/14 16:06 1Ethane 1.1 U

General Chemistry
RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Savannah
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QC Sample Results
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

Method: RSK-175 - Dissolved Gases (GC)

Client Sample ID: Method BlankLab Sample ID: MB 680-314606/7

Matrix: Water Prep Type: Total/NA

Analysis Batch: 314606

RL MDL

Methane 0.58 U 0.58 0.29 ug/L 02/10/14 11:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1.0 U 0.501.0 ug/L 02/10/14 11:30 1Ethylene

1.1 U 0.551.1 ug/L 02/10/14 11:30 1Ethane

Client Sample ID: Lab Control SampleLab Sample ID: LCS 680-314606/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 314606

Methane 154 151 ug/L 98 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylene 269 286 ug/L 106 75 - 125

Ethane 288 298 ug/L 103 75 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 680-314606/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 314606

Methane 154 152 ug/L 99 75 - 125 1 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethylene 269 286 ug/L 106 75 - 125 0 30

Ethane 288 300 ug/L 104 75 - 125 1 30

Method: 376.1 - Sulfide

Client Sample ID: Method BlankLab Sample ID: MB 680-313985/1

Matrix: Water Prep Type: Total/NA

Analysis Batch: 313985

RL RL

Sulfide as H2S 1.1 U 1.1 1.1 mg/L 02/03/14 13:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 680-313985/2

Matrix: Water Prep Type: Total/NA

Analysis Batch: 313985

Sulfide as H2S 10.0 11.0 mg/L 110 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 680-313985/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 313985

Sulfide as H2S 10.0 11.1 mg/L 111 75 - 125 0 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

TestAmerica Savannah
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QC Association Summary
TestAmerica Job ID: 680-98243-1Client: Avery Laboratories & Env. Services LLC

Project/Site: Martha's Dry Cleaners

GC VOA

Analysis Batch: 314606

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175680-98243-1 MW-19 Total/NA

Water RSK-175680-98243-2 MW-24 Total/NA

Water RSK-175680-98243-3 MW-23 Total/NA

Water RSK-175680-98243-4 MW-21D Total/NA

Water RSK-175680-98243-5 MW-21S Total/NA

Water RSK-175680-98243-6 MW-22 Total/NA

Water RSK-175680-98243-7 MW-20 Total/NA

Water RSK-175680-98243-8 Dup-1 Total/NA

Water RSK-175680-98243-9 Field Blank Total/NA

Water RSK-175LCS 680-314606/3 Lab Control Sample Total/NA

Water RSK-175LCSD 680-314606/4 Lab Control Sample Dup Total/NA

Water RSK-175MB 680-314606/7 Method Blank Total/NA

General Chemistry

Analysis Batch: 313985

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 376.1680-98243-1 MW-19 Total/NA

Water 376.1680-98243-2 MW-24 Total/NA

Water 376.1680-98243-3 MW-23 Total/NA

Water 376.1680-98243-4 MW-21D Total/NA

Water 376.1680-98243-5 MW-21S Total/NA

Water 376.1680-98243-6 MW-22 Total/NA

Water 376.1680-98243-7 MW-20 Total/NA

Water 376.1680-98243-8 Dup-1 Total/NA

Water 376.1680-98243-9 Field Blank Total/NA

Water 376.1LCS 680-313985/2 Lab Control Sample Total/NA

Water 376.1LCSD 680-313985/3 Lab Control Sample Dup Total/NA

Water 376.1MB 680-313985/1 Method Blank Total/NA

TestAmerica Savannah
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Login Sample Receipt Checklist

Client: Avery Laboratories & Env. Services LLC Job Number: 680-98243-1

Login Number: 98243

Question Answer Comment

Creator: Banda, Christy S

List Source: TestAmerica Savannah

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a 

survey meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Savannah
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Certification Summary
Client: Avery Laboratories & Env. Services LLC TestAmerica Job ID: 680-98243-1

Project/Site: Martha's Dry Cleaners

Laboratory: TestAmerica Savannah
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

SAVLABAFCEE

A2LA DoD ELAP 399.01 02-28-15

A2LA ISO/IEC 17025 399.01 02-28-15

Alabama State Program 4 41450 06-30-14

Arkansas DEQ State Program 6 88-0692 02-01-15

California NELAP 9 3217CA 07-31-14

Colorado State Program 8 N/A 12-31-14

Connecticut State Program 1 PH-0161 03-31-15

Florida NELAP 4 E87052 06-30-14

GA Dept. of Agriculture State Program 4 N/A 06-30-14

Georgia State Program 4 N/A 06-30-14

Georgia State Program 4 803 06-30-14

Guam State Program 9 09-005r 04-17-14

Hawaii State Program 9 N/A 06-30-14

Illinois NELAP 5 200022 11-30-14

Indiana State Program 5 N/A 06-30-14

Iowa State Program 7 353 07-01-15

Kentucky (DW) State Program 4 90084 12-31-14

Kentucky (UST) State Program 4 18 06-30-14

Louisiana NELAP 6 LA100015 12-31-14

Maine State Program 1 GA00006 08-16-14

Maryland State Program 3 250 12-31-14

Massachusetts State Program 1 M-GA006 06-30-14

Michigan State Program 5 9925 06-30-14

Mississippi State Program 4 N/A 06-30-14

Montana State Program 8 CERT0081 01-01-15

Nebraska State Program 7 TestAmerica-Savannah 06-30-14

New Jersey NELAP 2 GA769 06-30-14

New Mexico State Program 6 N/A 06-30-14

New York NELAP 2 10842 03-31-14

North Carolina DENR State Program 4 269 12-31-14

North Carolina DHHS State Program 4 13701 07-31-14

Oklahoma State Program 6 9984 08-31-14

Pennsylvania NELAP 3 68-00474 06-30-14

Puerto Rico State Program 2 GA00006 01-01-14 *

South Carolina State Program 4 98001 06-30-14

Tennessee State Program 4 TN02961 06-30-14

Texas NELAP 6 T104704185-08-TX 11-30-14

USDA Federal SAV 3-04 04-07-14

Virginia NELAP 3 460161 06-14-14

Washington State Program 10 C1794 06-10-14

West Virginia DEP State Program 3 94 06-30-14

West Virginia DHHR State Program 3 9950C 12-31-13 *

Wisconsin State Program 5 999819810 08-31-14

Wyoming State Program 8 8TMS-L 06-30-14

TestAmerica Savannah

* Expired certification is currently pending renewal and is considered valid.
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SOIL LABORATORY ANALYTICAL DATA 
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LABORATORY  ANALYSIS  REPORT

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Client Project ID :

Client Name:

Martha Dry Cleaners

City, State, Zip:

Client Address:

Stuart DixonReport To : Terracon

Savannah, GA, 31404

Attn:

P.O.#. :2201 Rowland Ave.

The following test results meet all NELAC requirements for analytes for which certification is available. Any deviations from
these quality systems will be noted in this case narrative. All analyses performed by Avery Laboratories & Environmental
Services, LLC unless noted. Parameters not perfromed by Avery Laboratories will be listed on the Sample Summary section of
the report.

For questions regarding this report, contact Robert Paul Grimm at (912)944-3748.

Dear Stuart Dixon

Sincerely,

Technical Director

[Robert Paul Grimm]

I am the laboratory manager, or his/her designee, and I am responsible for the release of this data package.  This laboratory data package has been
reviewed and is complete and technically compliant with the requirements of the methods used, except where noted in the attached exception reports.
I affirm, to the best of my knowledge that all problems/anomalies observed by this laboratory (and if applicable, any and all laboratories subcontracted
through this laboratory) that might affect the quality of the data, have been identified in the Laboratory Review Checklist, and that no information or
data have been knowingly withheld that would affect the quality of the data.

This Laboratory is NELAP accredited.

Primary Lab Certification # NELAP: FL-E8794102/11/2014 16:22Date:
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.01Client Sample ID: SS-1

Date Collected: SoilSample Matrix01/28/14
Time Collected: 25.0% Moisture11:15
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SM2540b

JK01/30/14 10:001%25Moisture

SW-846 8260B

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1,1,2-Tetrachloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1,1-Trichloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1,2,2-Tetrachloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1,2-Trichloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1-Dichloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1-Dichloroethylene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,1-Dichloropropene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2,3-trichlorobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2,3-Trichloropropane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2,4-Trichlorobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2,4-Trimethylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2-Dibromo-3-chloropropane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2-Dibromoethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2-Dichlorobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2-Dichloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,2-Dichloropropane

BM01/30/14 16:310.005590.838mg/kg dwBRL1,3,5-Trimethylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,3-Dichlorobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL1,4-Dichlorobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRL2,2-Dichloropropane

BM01/30/14 16:310.005590.838mg/kg dwBRL2-Chlorotoluene

BM01/30/14 16:310.0110.838mg/kg dwBRL2-Hexanone

BM01/30/14 16:310.005590.838mg/kg dwBRL4-Chlorotoluene

BM01/30/14 16:310.005590.838mg/kg dwBRL4-Isopropyltoluene

BM01/30/14 16:310.0560.838mg/kg dwBRLAcetone

BM01/30/14 16:310.005590.838mg/kg dwBRLBenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLBromobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLBromochloromethane

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.01Client Sample ID: SS-1

Date Collected: SoilSample Matrix01/28/14
Time Collected: 25.0% Moisture11:15
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SW-846 8260B

BM01/30/14 16:310.005590.838mg/kg dwBRLBromodichloromethane

BM01/30/14 16:310.005590.838mg/kg dwBRLBromoform

BM01/30/14 16:310.005590.838mg/kg dwBRLBromomethane

BM01/30/14 16:310.005590.838mg/kg dwBRLCarbon disulfide

BM01/30/14 16:310.005590.838mg/kg dwBRLCarbon tetrachloride

BM01/30/14 16:310.005590.838mg/kg dwBRLChlorobenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLChloroethane

BM01/30/14 16:310.005590.838mg/kg dwBRLChloroform

BM01/30/14 16:310.005590.838mg/kg dwBRLChloromethane

BM01/30/14 16:310.005590.838mg/kg dwBRLcis-1,2-Dichloroethylene

BM01/30/14 16:310.005590.838mg/kg dwBRLcis-1,3-Dichloropropene

BM01/30/14 16:310.005590.838mg/kg dwBRLDibromochloromethane

BM01/30/14 16:310.005590.838mg/kg dwBRLDibromomethane

BM01/30/14 16:310.005590.838mg/kg dwBRLDichlorodifluoromethane

BM01/30/14 16:310.005590.838mg/kg dwBRLEthylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLHexachlorobutadiene

BM01/30/14 16:310.005590.838mg/kg dwBRLIsopropylbenzene

BM01/30/14 16:310.0110.838mg/kg dwBRLMEK (2-Butanone)

BM01/30/14 16:310.005590.838mg/kg dwBRLMethylene chloride

BM01/30/14 16:310.0110.838mg/kg dwBRLMIBK (Methyl Isobutyl Ketone)

BM01/30/14 16:310.005590.838mg/kg dwBRLMTBE

BM01/30/14 16:310.005590.838mg/kg dwBRLNaphthalene

BM01/30/14 16:310.005590.838mg/kg dwBRLn-Butylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLn-Propylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLsec-Butylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLStyrene

BM01/30/14 16:310.005590.838mg/kg dwBRLt-butylbenzene

BM01/30/14 16:310.005590.838mg/kg dwBRLTetrachloroethylene

BM01/30/14 16:310.005590.838mg/kg dwBRLToluene

BM01/30/14 16:310.005590.838mg/kg dwBRLtrans-1,2-Dichloroethylene

BM01/30/14 16:310.005590.838mg/kg dwBRLtrans-1,3-Dichloropropene

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.01Client Sample ID: SS-1

Date Collected: SoilSample Matrix01/28/14
Time Collected: 25.0% Moisture11:15
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SW-846 8260B

BM01/30/14 16:310.005590.838mg/kg dwBRLTrichloroethylene

BM01/30/14 16:310.005590.838mg/kg dwBRLTrichlorofluoromethane

BM01/30/14 16:310.005590.838mg/kg dwBRLVinyl Chloride

BM01/30/14 16:310.005590.838mg/kg dwBRLxylene-o

BM01/30/14 16:310.0110.838mg/kg dwBRLxylenes (m&P)

BM01/30/14 16:310.0170.838mg/kg dwBRLxylenes (total)

BM01/30/14 16:3162.1-1370.838%81Dibromofluoromethane(surr)

BM01/30/14 16:3147.0-1550.838%117p-Bromofluorobenzene(surr)

BM01/30/14 16:3164.0-1430.838%114Toluene-d8(surr)

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.02Client Sample ID: SS-2

Date Collected: SoilSample Matrix01/28/14
Time Collected: 22.9% Moisture12:00
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SM2540b

JK01/30/14 10:001%22.9Moisture

SW-846 8260B

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1,1,2-Tetrachloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1,1-Trichloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1,2,2-Tetrachloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1,2-Trichloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1-Dichloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1-Dichloroethylene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,1-Dichloropropene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2,3-trichlorobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2,3-Trichloropropane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2,4-Trichlorobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2,4-Trimethylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2-Dibromo-3-chloropropane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2-Dibromoethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2-Dichlorobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2-Dichloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,2-Dichloropropane

BM01/30/14 16:560.005340.824mg/kg dwBRL1,3,5-Trimethylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,3-Dichlorobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL1,4-Dichlorobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRL2,2-Dichloropropane

BM01/30/14 16:560.005340.824mg/kg dwBRL2-Chlorotoluene

BM01/30/14 16:560.0110.824mg/kg dwBRL2-Hexanone

BM01/30/14 16:560.005340.824mg/kg dwBRL4-Chlorotoluene

BM01/30/14 16:560.005340.824mg/kg dwBRL4-Isopropyltoluene

BM01/30/14 16:560.0530.824mg/kg dwBRLAcetone

BM01/30/14 16:560.005340.824mg/kg dwBRLBenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLBromobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLBromochloromethane

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.02Client Sample ID: SS-2

Date Collected: SoilSample Matrix01/28/14
Time Collected: 22.9% Moisture12:00
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SW-846 8260B

BM01/30/14 16:560.005340.824mg/kg dwBRLBromodichloromethane

BM01/30/14 16:560.005340.824mg/kg dwBRLBromoform

BM01/30/14 16:560.005340.824mg/kg dwBRLBromomethane

BM01/30/14 16:560.005340.824mg/kg dwBRLCarbon disulfide

BM01/30/14 16:560.005340.824mg/kg dwBRLCarbon tetrachloride

BM01/30/14 16:560.005340.824mg/kg dwBRLChlorobenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLChloroethane

BM01/30/14 16:560.005340.824mg/kg dwBRLChloroform

BM01/30/14 16:560.005340.824mg/kg dwBRLChloromethane

BM01/30/14 16:560.005340.824mg/kg dwBRLcis-1,2-Dichloroethylene

BM01/30/14 16:560.005340.824mg/kg dwBRLcis-1,3-Dichloropropene

BM01/30/14 16:560.005340.824mg/kg dwBRLDibromochloromethane

BM01/30/14 16:560.005340.824mg/kg dwBRLDibromomethane

BM01/30/14 16:560.005340.824mg/kg dwBRLDichlorodifluoromethane

BM01/30/14 16:560.005340.824mg/kg dwBRLEthylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLHexachlorobutadiene

BM01/30/14 16:560.005340.824mg/kg dwBRLIsopropylbenzene

BM01/30/14 16:560.0110.824mg/kg dwBRLMEK (2-Butanone)

BM01/30/14 16:560.005340.824mg/kg dwBRLMethylene chloride

BM01/30/14 16:560.0110.824mg/kg dwBRLMIBK (Methyl Isobutyl Ketone)

BM01/30/14 16:560.005340.824mg/kg dwBRLMTBE

BM01/30/14 16:560.005340.824mg/kg dwBRLNaphthalene

BM01/30/14 16:560.005340.824mg/kg dwBRLn-Butylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLn-Propylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLsec-Butylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLStyrene

BM01/30/14 16:560.005340.824mg/kg dwBRLt-butylbenzene

BM01/30/14 16:560.005340.824mg/kg dwBRLTetrachloroethylene

BM01/30/14 16:560.005340.824mg/kg dwBRLToluene

BM01/30/14 16:560.005340.824mg/kg dwBRLtrans-1,2-Dichloroethylene

BM01/30/14 16:560.005340.824mg/kg dwBRLtrans-1,3-Dichloropropene

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.02Client Sample ID: SS-2

Date Collected: SoilSample Matrix01/28/14
Time Collected: 22.9% Moisture12:00
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SW-846 8260B

BM01/30/14 16:560.005340.824mg/kg dwBRLTrichloroethylene

BM01/30/14 16:560.005340.824mg/kg dwBRLTrichlorofluoromethane

BM01/30/14 16:560.005340.824mg/kg dwBRLVinyl Chloride

BM01/30/14 16:560.005340.824mg/kg dwBRLxylene-o

BM01/30/14 16:560.0110.824mg/kg dwBRLxylenes (m&P)

BM01/30/14 16:560.0160.824mg/kg dwBRLxylenes (total)

BM01/30/14 16:5662.1-1370.824%80.5Dibromofluoromethane(surr)

BM01/30/14 16:5647.0-1550.824%120p-Bromofluorobenzene(surr)

BM01/30/14 16:5664.0-1430.824%115Toluene-d8(surr)

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.03Client Sample ID: SS-3

Date Collected: SoilSample Matrix01/28/14
Time Collected: 21.3% Moisture13:05
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SM2540b

JK01/30/14 10:001%21.3Moisture

SW-846 8260B

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1,1,2-Tetrachloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1,1-Trichloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1,2,2-Tetrachloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1,2-Trichloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1-Dichloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1-Dichloroethylene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,1-Dichloropropene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2,3-trichlorobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2,3-Trichloropropane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2,4-Trichlorobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2,4-Trimethylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2-Dibromo-3-chloropropane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2-Dibromoethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2-Dichlorobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2-Dichloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,2-Dichloropropane

BM01/30/14 17:470.005170.813mg/kg dwBRL1,3,5-Trimethylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,3-Dichlorobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL1,4-Dichlorobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRL2,2-Dichloropropane

BM01/30/14 17:470.005170.813mg/kg dwBRL2-Chlorotoluene

BM01/30/14 17:470.010.813mg/kg dwBRL2-Hexanone

BM01/30/14 17:470.005170.813mg/kg dwBRL4-Chlorotoluene

BM01/30/14 17:470.005170.813mg/kg dwBRL4-Isopropyltoluene

BM01/30/14 17:470.0520.813mg/kg dwBRLAcetone

BM01/30/14 17:470.005170.813mg/kg dwBRLBenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLBromobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLBromochloromethane

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.03Client Sample ID: SS-3

Date Collected: SoilSample Matrix01/28/14
Time Collected: 21.3% Moisture13:05
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SW-846 8260B

BM01/30/14 17:470.005170.813mg/kg dwBRLBromodichloromethane

BM01/30/14 17:470.005170.813mg/kg dwBRLBromoform

BM01/30/14 17:470.005170.813mg/kg dwBRLBromomethane

BM01/30/14 17:470.005170.813mg/kg dwBRLCarbon disulfide

BM01/30/14 17:470.005170.813mg/kg dwBRLCarbon tetrachloride

BM01/30/14 17:470.005170.813mg/kg dwBRLChlorobenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLChloroethane

BM01/30/14 17:470.005170.813mg/kg dwBRLChloroform

BM01/30/14 17:470.005170.813mg/kg dwBRLChloromethane

BM01/30/14 17:470.005170.813mg/kg dwBRLcis-1,2-Dichloroethylene

BM01/30/14 17:470.005170.813mg/kg dwBRLcis-1,3-Dichloropropene

BM01/30/14 17:470.005170.813mg/kg dwBRLDibromochloromethane

BM01/30/14 17:470.005170.813mg/kg dwBRLDibromomethane

BM01/30/14 17:470.005170.813mg/kg dwBRLDichlorodifluoromethane

BM01/30/14 17:470.005170.813mg/kg dwBRLEthylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLHexachlorobutadiene

BM01/30/14 17:470.005170.813mg/kg dwBRLIsopropylbenzene

BM01/30/14 17:470.010.813mg/kg dwBRLMEK (2-Butanone)

BM01/30/14 17:470.005170.813mg/kg dwBRLMethylene chloride

BM01/30/14 17:470.010.813mg/kg dwBRLMIBK (Methyl Isobutyl Ketone)

BM01/30/14 17:470.005170.813mg/kg dwBRLMTBE

BM01/30/14 17:470.005170.813mg/kg dwBRLNaphthalene

BM01/30/14 17:470.005170.813mg/kg dwBRLn-Butylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLn-Propylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLsec-Butylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLStyrene

BM01/30/14 17:470.005170.813mg/kg dwBRLt-butylbenzene

BM01/30/14 17:470.005170.813mg/kg dwBRLTetrachloroethylene

BM01/30/14 17:470.005170.813mg/kg dwBRLToluene

BM01/30/14 17:470.005170.813mg/kg dwBRLtrans-1,2-Dichloroethylene

BM01/30/14 17:470.005170.813mg/kg dwBRLtrans-1,3-Dichloropropene

Soil results reported on dry weight basis
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L A B O R A T O R Y   T E S T   R E S U L T S

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Martha Dry CleanersProject ID: 02/11/2014Date

Job Sample ID: 14012811.03Client Sample ID: SS-3

Date Collected: SoilSample Matrix01/28/14
Time Collected: 21.3% Moisture13:05
Other Information:

AnalystDate TimeQReg LimitRpt LimitDFUnitsResultParameter/Test DescriptionTest Method

SW-846 8260B

BM01/30/14 17:470.005170.813mg/kg dwBRLTrichloroethylene

BM01/30/14 17:470.005170.813mg/kg dwBRLTrichlorofluoromethane

BM01/30/14 17:470.005170.813mg/kg dwBRLVinyl Chloride

BM01/30/14 17:470.005170.813mg/kg dwBRLxylene-o

BM01/30/14 17:470.010.813mg/kg dwBRLxylenes (m&P)

BM01/30/14 17:470.0150.813mg/kg dwBRLxylenes (total)

BM01/30/14 17:4762.1-1370.813%78Dibromofluoromethane(surr)

BM01/30/14 17:4747.0-1550.813%117p-Bromofluorobenzene(surr)

BM01/30/14 17:4764.0-1430.813%110Toluene-d8(surr)

Soil results reported on dry weight basis
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QUALITY CONTROL DATA
14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

SW-846 8260B Reporting Units   : mg/kg dwAnalysis   : Method   :

PGrimm01/31/2014 Created By  :Created Date  :QC Batch ID  : Qb14013114

14012811.01,02,03Samples in This QC Batch  :

QC Type:  Method Blank

D.F. RptLimitParameter Result Units QualCAS #

mg/kg dw 0.0050BRL 11,1,1,2-Tetrachloroethane 630-20-6

mg/kg dw 0.0050BRL 11,1,1-Trichloroethane 71-55-6

mg/kg dw 0.0050BRL 11,1,2,2-Tetrachloroethane 79-34-5

mg/kg dw 0.0050BRL 11,1,2-Trichloroethane 79-00-5

mg/kg dw 0.0050BRL 11,1-Dichloroethane 75-34-3

mg/kg dw 0.0050BRL 11,1-Dichloroethylene 75-35-4

mg/kg dw 0.0050BRL 11,1-Dichloropropene 563-58-6

mg/kg dw 0.0050BRL 11,2,3-trichlorobenzene 87-61-6

mg/kg dw 0.0050BRL 11,2,3-Trichloropropane 96-18-4

mg/kg dw 0.0050BRL 11,2,4-Trichlorobenzene 120-82-1

mg/kg dw 0.0050BRL 11,2,4-Trimethylbenzene 95-63-6

mg/kg dw 0.0050BRL 11,2-Dibromo-3-
chloropropane

96-12-8

mg/kg dw 0.0050BRL 11,2-Dibromoethane 106-93-4

mg/kg dw 0.0050BRL 11,2-Dichlorobenzene 95-50-1

mg/kg dw 0.0050BRL 11,2-Dichloroethane 107-06-2

mg/kg dw 0.0050BRL 11,2-Dichloropropane 78-87-5

mg/kg dw 0.0050BRL 11,3,5-Trimethylbenzene 108-67-8

mg/kg dw 0.0050BRL 11,3-Dichlorobenzene 541-73-1

mg/kg dw 0.0050BRL 11,4-Dichlorobenzene 106-46-7

mg/kg dw 0.0050BRL 12,2-Dichloropropane 594-20-7

mg/kg dw 0.0050BRL 12-Chlorotoluene 95-49-8

mg/kg dw 0.010BRL 12-Hexanone 591-78-6

mg/kg dw 0.0050BRL 14-Chlorotoluene 106-43-4

mg/kg dw 0.0050BRL 14-Isopropyltoluene 99-87-6

mg/kg dw 0.050BRL 1Acetone 67-64-1

mg/kg dw 0.0050BRL 1Benzene 71-43-2

mg/kg dw 0.0050BRL 1Bromobenzene 108-86-1

mg/kg dw 0.0050BRL 1Bromochloromethane 74-97-5

mg/kg dw 0.0050BRL 1Bromodichloromethane 75-27-4

mg/kg dw 0.0050BRL 1Bromoform 75-25-2

mg/kg dw 0.0050BRL 1Bromomethane 74-83-9

mg/kg dw 0.0050BRL 1Carbon disulfide 75-15-0

mg/kg dw 0.0050BRL 1Carbon tetrachloride 56-23-5

mg/kg dw 0.0050BRL 1Chlorobenzene 108-90-7

mg/kg dw 0.0050BRL 1Chloroethane 75-00-3

mg/kg dw 0.0050BRL 1Chloroform 67-66-3

mg/kg dw 0.0050BRL 1Chloromethane 74-87-3

mg/kg dw 0.0050BRL 1cis-1,2-Dichloroethylene 156-59-2

mg/kg dw 0.0050BRL 1cis-1,3-Dichloropropene 10061-01-5

mg/kg dw 0.0050BRL 1Dibromochloromethane 124-48-1

mg/kg dw 0.0050BRL 1Dibromomethane 74-95-3

02/11/2014 16:23Date:
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QUALITY CONTROL DATA
14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

SW-846 8260B Reporting Units   : mg/kg dwAnalysis   : Method   :

PGrimm01/31/2014 Created By  :Created Date  :QC Batch ID  : Qb14013114

14012811.01,02,03Samples in This QC Batch  :

QC Type:  Method Blank

D.F. RptLimitParameter Result Units QualCAS #

mg/kg dw 0.0050BRL 1Dichlorodifluoromethane 75-71-8

mg/kg dw 0.0050BRL 1Ethylbenzene 100-41-4

mg/kg dw 0.0050BRL 1Hexachlorobutadiene 87-68-3

mg/kg dw 0.0050BRL 1Isopropylbenzene 98-82-8

mg/kg dw 0.010BRL 1MEK (2-Butanone) 78-93-3

mg/kg dw 0.0100.00551 1Methylene chloride 75-09-2

mg/kg dw 0.010BRL 1MIBK (Methyl Isobutyl
Ketone)

108-10-1

mg/kg dw 0.0050BRL 1MTBE 1634-04-4

mg/kg dw 0.0050BRL 1Naphthalene 91-20-3

mg/kg dw 0.0050BRL 1n-Butylbenzene 104-51-8

mg/kg dw 0.0050BRL 1n-Propylbenzene 103-65-1

mg/kg dw 0.0050BRL 1sec-Butylbenzene 135-98-8

mg/kg dw 0.0050BRL 1Styrene 100-42-5

mg/kg dw 0.0050BRL 1t-butylbenzene 98-06-6

mg/kg dw 0.0050BRL 1Tetrachloroethylene 127-18-4

mg/kg dw 0.0050BRL 1Toluene 108-88-3

mg/kg dw 0.0050BRL 1trans-1,2-Dichloroethylene 156-60-5

mg/kg dw 0.0050BRL 1trans-1,3-Dichloropropene 10061-02-6

mg/kg dw 0.0050BRL 1Trichloroethylene 79-01-6

mg/kg dw 0.0050BRL 1Trichlorofluoromethane 75-69-4

mg/kg dw 0.0050BRL 1Vinyl Chloride 75-01-4

mg/kg dw 0.0050BRL 1xylene-o 95-47-6

mg/kg dw 0.010BRL 1xylenes (m&P) 108-38-3&106-42-3

mg/kg dw 0.015BRL 1xylenes (total) 1330-20-7

% 62.1-1370.0420 1Dibromofluoromethane
(Surr)

1868-53-7

% 47.0-1550.0580 1p-Bromofluorobenzene
(Surr)

460-00-4

% 64.0-1430.0550 1Toluene-d8 (Surr) 2037-26-5

%Recovery
CtrlLimit

LCSD
Result

LCS
Result

RPD
CtrlLimit%RPD

LCS
Spk Added

LCSD
% Rec

LCS
% RecParameter

LCSD
Spk Added

QC Type:    LCS and LCSD

Qual

10.9104.000.05 56.1-146116.00 300.05801,1,1,2-Tetrachloroethane 0.05 0.0520

2.1990.000.05 69.4-13992.00 300.04601,1,1-Trichloroethane 0.05 0.0450

5.60104.000.05 52.6-147110.00 300.05501,1,2,2-Tetrachloroethane 0.05 0.0520

1.80110.000.05 67.7-138112.00 300.05601,1,2-Trichloroethane 0.05 0.0550

0.000090.000.05 66.9-13690.00 300.04501,1-Dichloroethane 0.05 0.0450

2.2488.000.05 52.5-13990.00 300.04501,1-Dichloroethylene 0.05 0.0440

0.0000102.000.05 64.1-137102.00 300.05101,1-Dichloropropene 0.05 0.0510

4.0896.000.05 64.2-129100.00 300.05001,2,3-trichlorobenzene 0.05 0.0480

02/11/2014 16:23Date:
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QUALITY CONTROL DATA
14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

SW-846 8260B Reporting Units   : mg/kg dwAnalysis   : Method   :

PGrimm01/31/2014 Created By  :Created Date  :QC Batch ID  : Qb14013114

14012811.01,02,03Samples in This QC Batch  :

%Recovery
CtrlLimit

LCSD
Result

LCS
Result

RPD
CtrlLimit%RPD

LCS
Spk Added

LCSD
% Rec

LCS
% RecParameter

LCSD
Spk Added

QC Type:    LCS and LCSD

Qual

7.40130.000.05 55.0-150140.00 300.07001,2,3-Trichloropropane 0.05 0.0650

10.590.000.05 67.8-129100.00 300.05001,2,4-Trichlorobenzene 0.05 0.0450

11.1102.000.05 61.4-145114.00 300.05701,2,4-Trimethylbenzene 0.05 0.0510

2.0696.000.05 25.0-14798.00 300.04901,2-Dibromo-3-
chloropropane

0.05 0.0480

1.83110.000.05 65.0-138108.00 300.05401,2-Dibromoethane 0.05 0.0550

1.76112.000.05 68.6-129114.00 300.05701,2-Dichlorobenzene 0.05 0.0560

2.0298.000.05 71.4-133100.00 300.05001,2-Dichloroethane 0.05 0.0490

0.0000124.000.05 65.9-151124.00 300.06201,2-Dichloropropane 0.05 0.0620

9.34102.000.05 59.1-144112.00 300.05601,3,5-Trimethylbenzene 0.05 0.0510

8.69110.000.05 64.9-138120.00 300.06001,3-Dichlorobenzene 0.05 0.0550

6.89112.000.05 65.7-145120.00 300.06001,4-Dichlorobenzene 0.05 0.0560

2.1592.000.05 72.5-13794.00 300.04702,2-Dichloropropane 0.05 0.0460

7.01110.000.05 45.8-147118.00 300.05902-Chlorotoluene 0.05 0.0550

1.98100.000.1 39.8-174102.00 300.1022-Hexanone 0.1 0.100

6.66116.000.05 66.6-140124.00 300.06204-Chlorotoluene 0.05 0.0580

7.27106.000.05 64.6-150114.00 300.05704-Isopropyltoluene 0.05 0.0530

5.3055.000.1 46.5-14258.00 300.0580Acetone 0.1 0.0550

2.2986.000.05 60.5-13988.00 300.0440Benzene 0.05 0.0430

5.12114.000.05 67.0-135120.00 300.0600Bromobenzene 0.05 0.0570

0.000094.000.05 57.4-14294.00 300.0470Bromochloromethane 0.05 0.0470

1.76114.000.05 65.5-140112.00 300.0560Bromodichloromethane 0.05 0.0570

24.084.000.05 26.0-14866.00 300.0250Bromoform 0.05 0.0420

0.000072.000.05 47.5-17472.00 300.0360Bromomethane 0.05 0.0360

2.5976.000.05 26.6-18678.00 300.0390Carbon disulfide 0.05 0.0380

2.1990.000.05 64.0-13992.00 300.0460Carbon tetrachloride 0.05 0.0450

3.70106.000.05 71.6-130110.00 300.0550Chlorobenzene 0.05 0.0530

2.0696.000.05 37.5-15698.00 300.0490Chloroethane 0.05 0.0480

0.000094.000.05 69.3-13994.00 300.0470Chloroform 0.05 0.0470

0.0000104.000.05 57.3-125104.00 300.0520Chloromethane 0.05 0.0520

4.6584.000.05 68.7-13688.00 300.0440cis-1,2-Dichloroethylene 0.05 0.0420

1.68118.000.05 58.8-144120.00 300.0600cis-1,3-Dichloropropene 0.05 0.0590

0.0000100.000.05 51.4-148100.00 300.0500Dibromochloromethane 0.05 0.0500

1.68118.000.05 68.0-144120.00 300.0600Dibromomethane 0.05 0.0590

1.48134.000.05 58.8-147136.00 300.0680Dichlorodifluoromethane 0.05 0.0670

8.84108.000.05 71.6-135118.00 300.0590Ethylbenzene 0.05 0.0540

1294.000.05 59.6-142106.00 300.0530Hexachlorobutadiene 0.05 0.0470

7.14108.000.05 66.3-131116.00 300.0580Isopropylbenzene 0.05 0.0540

1.3971.000.1 45.8-14772.00 300.0720MEK (2-Butanone) 0.1 0.0710

5.21112.000.05 54.3-138118.00 300.0590Methylene chloride 0.05 0.0560

3.44114.000.10 42.3-157118.00 300.118MIBK (Methyl Isobutyl
Ketone)

0.10 0.114

0.000088.000.05 53.0-13388.00 300.0440MTBE 0.05 0.0440

02/11/2014 16:23Date:
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QUALITY CONTROL DATA
14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

SW-846 8260B Reporting Units   : mg/kg dwAnalysis   : Method   :

PGrimm01/31/2014 Created By  :Created Date  :QC Batch ID  : Qb14013114

14012811.01,02,03Samples in This QC Batch  :

%Recovery
CtrlLimit

LCSD
Result

LCS
Result

RPD
CtrlLimit%RPD

LCS
Spk Added

LCSD
% Rec

LCS
% RecParameter

LCSD
Spk Added

QC Type:    LCS and LCSD

Qual

8.6988.000.050 38.7-13396.00 300.0480Naphthalene 0.050 0.0440

8.54112.000.05 58.7-150122.00 300.0610n-Butylbenzene 0.05 0.0560

10.1112.000.05 60.4-145124.00 300.0620n-Propylbenzene 0.05 0.0560

8.69110.000.05 62.0-141120.00 300.0600sec-Butylbenzene 0.05 0.0550

7.27106.000.05 73.0-131114.00 300.0570Styrene 0.05 0.0530

9.00106.000.05 71.6-124116.00 300.0580t-butylbenzene 0.05 0.0530

3.77104.000.05 76.6-136108.00 300.0540Tetrachloroethylene 0.05 0.0520

3.70106.000.05 69.6-141110.00 300.0550Toluene 0.05 0.0530

2.2986.000.05 61.1-13488.00 300.0440trans-1,2-Dichloroethylene 0.05 0.0430

1.6124.000.05 54.4-149126.00 300.0630trans-1,3-Dichloropropene 0.05 0.0620

1.76112.000.05 65.8-141114.00 300.0570Trichloroethylene 0.05 0.0560

1.90104.000.05 58.2-147106.00 300.0530Trichlorofluoromethane 0.05 0.0520

0.0000106.000.05 63.8-124106.00 300.0530Vinyl Chloride 0.05 0.0530

8.54112.000.05 67.5-131122.00 300.0610xylene-o 0.05 0.0560

9.36112.000.1 63.8-147123.00 300.123xylenes (m&P) 0.1 0.112

8.49112.670.15 63.8-147122.67 300.184xylenes (total) 0.15 0.169

84.000.050 62.1-13784.000.0420Dibromofluoromethane
(Surr)

0.050 0.0420

118.000.050 47.0-155120.000.0600p-Bromofluorobenzene
(Surr)

0.050 0.0590

110.000.050 64.0-143110.000.0550Toluene-d8 (Surr) 0.050 0.0550

QC Type:    MS and MSD

14012810.04QC Sample ID:

Parameter
Sample
Result

RPD
CtrlLimit

MS
Result

MS
Spk Added %RPD Qual

MS
% Rec

MSD
Spk Added

MSD
% Rec

%Rec
CtrlLimit

MSD
Result

1,1,1,2-Tetrachloroethane 0.043 83.720.0360 56.1-146

1,1,1-Trichloroethane 0.043 83.720.0360 69.4-139

1,1,2,2-Tetrachloroethane 0.043 86.050.0370 52.6-147

1,1,2-Trichloroethane 0.043 83.720.0360 67.7-138

1,1-Dichloroethane 0.043 79.070.0340 66.9-136

1,1-Dichloroethylene 0.043 81.400.0350 52.5-139

1,1-Dichloropropene 0.043 93.020.0400 64.1-137

1,2,3-trichlorobenzene 0.043 62.79 J10.0270 64.2-129

1,2,3-Trichloropropane 0.043 100.000.0430 55.0-150

1,2,4-Trichlorobenzene 0.043 60.47 J10.0260 67.8-129

1,2,4-Trimethylbenzene 0.043 86.050.0370 61.4-145

1,2-Dibromo-3-
chloropropane 0.043 72.090.0310 25.0-147

1,2-Dibromoethane 0.043 83.720.0360 65.0-138

1,2-Dichlorobenzene 0.043 83.720.0360 68.6-129

1,2-Dichloroethane 0.043 74.420.0320 71.4-133
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QUALITY CONTROL DATA
14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

SW-846 8260B Reporting Units   : mg/kg dwAnalysis   : Method   :

PGrimm01/31/2014 Created By  :Created Date  :QC Batch ID  : Qb14013114

14012811.01,02,03Samples in This QC Batch  :

QC Type:    MS and MSD

14012810.04QC Sample ID:

Parameter
Sample
Result

RPD
CtrlLimit

MS
Result

MS
Spk Added %RPD Qual

MS
% Rec

MSD
Spk Added

MSD
% Rec

%Rec
CtrlLimit

MSD
Result

1,2-Dichloropropane 0.043 106.980.0460 65.9-151

1,3,5-Trimethylbenzene 0.043 88.370.0380 59.1-144

1,3-Dichlorobenzene 0.043 88.370.0380 64.9-138

1,4-Dichlorobenzene 0.043 83.720.0360 65.7-145

2,2-Dichloropropane 0.043 83.720.0360 72.5-137

2-Chlorotoluene 0.043 95.350.0410 45.8-147

2-Hexanone 0.086 81.400.0700 39.8-174

4-Chlorotoluene 0.043 95.350.0410 66.6-140

4-Isopropyltoluene 0.043 90.700.0390 64.6-150

Acetone 0.086 48.840.0420 46.5-142

Benzene 0.043 72.090.0310 60.5-139

Bromobenzene 0.043 90.700.0390 67.0-135

Bromochloromethane 0.043 69.770.0300 57.4-142

Bromodichloromethane 0.043 97.670.0420 65.5-140

Bromoform 0.043 32.560.0140 26.0-148

Bromomethane 0.043 60.470.0260 47.5-174

Carbon disulfide 0.043 67.440.0290 26.6-186

Carbon tetrachloride 0.043 79.070.0340 64.0-139

Chlorobenzene 0.043 88.370.0380 71.6-130

Chloroethane 0.043 83.720.0360 37.5-156

Chloroform 0.043 76.740.0330 69.3-139

Chloromethane 0.043 88.370.0380 57.3-125

cis-1,2-Dichloroethylene 0.043 69.770.0300 68.7-136

cis-1,3-Dichloropropene 0.043 93.020.0400 58.8-144

Dibromochloromethane 0.043 74.420.0320 51.4-148

Dibromomethane 0.043 93.020.0400 68.0-144

Dichlorodifluoromethane 0.043 125.580.0540 58.8-147

Ethylbenzene 0.043 95.350.0410 71.6-135

Hexachlorobutadiene 0.043 79.070.0340 59.6-142

Isopropylbenzene 0.043 97.670.0420 66.3-131

MEK (2-Butanone) 0.086 55.810.0480 45.8-147

Methylene chloride 0.043 74.420.0320 54.3-138

MIBK (Methyl Isobutyl
Ketone) 0.086 105.810.0910 42.3-157

MTBE 0.043 62.790.0270 53.0-133

Naphthalene 0.043 69.770.0300 38.7-133

n-Butylbenzene 0.043 97.670.0420 58.7-150

n-Propylbenzene 0.043 100.000.0430 60.4-145

sec-Butylbenzene 0.043 97.670.0420 62.0-141

Styrene 0.043 86.050.0370 73.0-131

t-butylbenzene 0.043 93.020.0400 71.6-124

02/11/2014 16:23Date:
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QUALITY CONTROL DATA
14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

SW-846 8260B Reporting Units   : mg/kg dwAnalysis   : Method   :

PGrimm01/31/2014 Created By  :Created Date  :QC Batch ID  : Qb14013114

14012811.01,02,03Samples in This QC Batch  :

QC Type:    MS and MSD

14012810.04QC Sample ID:

Parameter
Sample
Result

RPD
CtrlLimit

MS
Result

MS
Spk Added %RPD Qual

MS
% Rec

MSD
Spk Added

MSD
% Rec

%Rec
CtrlLimit

MSD
Result

Tetrachloroethylene 0.043 95.350.0410 76.6-136

Toluene 0.043 95.350.0410 69.6-141

trans-1,2-Dichloroethylene 0.043 74.420.0320 61.1-134

trans-1,3-Dichloropropene 0.043 95.350.0410 54.4-149

Trichloroethylene 0.043 102.330.0440 65.8-141

Trichlorofluoromethane 0.043 95.350.0410 58.2-147

Vinyl Chloride 0.043 95.350.0410 63.8-124

xylene-o 0.043 95.350.0410 67.5-131

xylenes (m&P) 0.086 101.160.0870 63.8-147

xylenes (total) 0.130 98.460.128 63.8-147

Dibromofluoromethane
(Surr) 0.043 76.740.0330 62.1-137

p-Bromofluorobenzene
(Surr) 0.043 111.630.0480 47.0-155

Toluene-d8 (Surr) 0.043 120.930.0520 64.0-143

Refer to the Definition page for terms.

02/11/2014 16:23Date:
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SAMPLE PREPARATION INFORMATION

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

Attn: Stuart DixonClient Name: Terracon

Date: 02/11/2014Project Name: Martha Dry Cleaners

Prep Batch IDAnalystDate PreparedPrep methodTestSample ID

PB14013001JKitchings01/28/2014 02:00 PMSM2540bPercent Solids14012811.01

PB14013115BMullis01/30/2014 08:15 AMSW5035VOC-Terracon Soil14012811.01

PB14013001JKitchings01/28/2014 02:00 PMSM2540bPercent Solids14012811.02

PB14013115BMullis01/30/2014 08:15 AMSW5035VOC-Terracon Soil14012811.02

PB14013001JKitchings01/28/2014 02:00 PMSM2540bPercent Solids14012811.03

PB14013115BMullis01/30/2014 08:15 AMSW5035VOC-Terracon Soil14012811.03
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TERM AND QUALIFIER DEFINITION

JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

General Term Definition
ConcentrationConc.

Dilution Factor - the factor applied to the reported data due to sample preparation, dilution, or moisture contentDF

Non Detect - Not Detected at or above adjusted reporting limitND

Estimated concentration above the adjusted method detection limit and below the adjusted reporting limitJ

adjusted Reporting Limit (QL – Quantification Limit)RL

adjusted Method Detection Limit (LOD – Limit of Detection)MDL

Regulatory LimitRegLimit

Milligrams per Litermg/l

Milligrams per Kilogrammg/kg

Parts per Millionppm

Micrograms per Literµg/L

Micrograms per Gramµg/g

Parts per Billionppb

Grains per Gallongr/gal

Standard UnitsSU

Cobalt Color UnitsCCU

Nephelometric Turbidity UnitsNTU

Microsiemens per cm at 25CµS/cm

Presence/AbsenceP/A

Colony Forming UnitsCFU

Most Probable NumberMPN

Reagent BlankRB

Method BlankMB

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Laboratory Fortified Matrix (MS – Matrix Spike)LFM

Laboratory Fortified Matrix Duplicate (MSD – Matrix Spike Duplicate)LFMD

Sample DuplicateDUP

Relative Percent DifferenceRPD

Percent Recovery%Rec

Too numerous to countTNTC

Not CalculableNC

Silica Gel - Clean-UpSG

Below Reporting LimitBRL

Below Detection LimitBDL

Qualifier Definition

Estimated value-The reported value failed the established quality control criteria for accuracy and /or
precision.

J1

Primary Lab Certification # NELAP: FL-E87941Date: 02/11/2014 16:23
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CASE NARRATIVE

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

TerraconClient Name:

Project Name: Martha Dry Cleaners

Date Received: 01/28/2014,01/28/2014,01/28/2014

JHCCollected By:

Matrix Spikes
Method SW8260b: The matrix spike/ matrix spike duplicate recoveries were outside the established laboratory control limits for several analytes. The lab 
spike recoveries were inside acceptable limits, so the data was reported. The matrix spikes have been qualified accordingly.

Total Organic Carbon was subcontracted to AES. The data is on a separate report.

Released By:

Title: Technical Director

Robert Paul Grimm

Primary Lab Certification # NELAP: FL-E8794102/11/2014 16:21Date:
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SAMPLE SUMMARY

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

City, State, Zip:

Martha Dry Cleaners

Stuart Dixon

Client Address:

Client Name:

Client Project ID :

P.O.#. :2201 Rowland Ave.

TerraconReport To : Attn:

Savannah, GA, 31404

Client Sample ID Sample ID

The laboratory has analyzed the following samples:

Matrix Date Received Date Collected Collected by

SS-1 14012811.01Soil 01/28/2014 01/28/2014 JHC

SS-2 14012811.02Soil 01/28/2014 01/28/2014 JHC

SS-3 14012811.03Soil 01/28/2014 01/28/2014 JHC

Primary Lab Certification # NELAP: FL-E8794102/11/2014 16:23Date:
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SAMPLE CONDITION CHECKLIST

14012811JobID:

101B Estus Road Savannah, Georgia 31404 tel: (912) 944-3748 Fax: (912) 234-9294

pH Meter :15953ThermometerID :

Sample pH :2.5Temperature :

 1:41PMTime Received :Date Received : 01/28/2014JobID : 14012811

912 629-4000Contact Phone :2201 Rowland Ave.Address :

Stuart DixonContact :TerraconClient Name :

Comments : Include actions taken to resolve discrepancies/Problem :

N/ANoYesCheck Points

Cooler seal present and signed.1

Sample(s) in a cooler.2

Sample received at 6°C or Less3

C-O-C signed and dated.4

Sample containers arrived in tact. (if no, comment)5

Sample(s) were received in appropriate contatiner. (If no, comment)6

Samples received within holding time for analysis requested7

Zero headspace in liquid VOA vials8

Sample(s) were received at the proper pH.9

All samples were logged or labeled.10

Sample ID lables Match C-O-C ID's11

Bottle count on C-O-C matches bottle found.12

Sample amount is sufficient for analyses requested13

If requested, sample(s) received with signed sample custody seal14

Samples accepted.15

Check in date :Check In By : EGrimm 01/28/2014 12:00 AM

Primary Lab Certification # NELAP: FL-E8794102/11/2014 16:23Date:
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February 10, 2014

Dear Order No:

RE:

Analytical Environmental Services, Inc. received samples on  
for the analyses presented in following report.  

FAX:
TEL:

3

No problems were encountered during the analyses. Additionally, all results for the associated

Quality Control samples were within EPA and/or AES established limits.  Any discrepancies 

associated with the analyses contained herein will be noted and submitted in the form of a 

project Case Narrative. 

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water, 

soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/13-06/30/14.

-AIHA-LAP, LLC Laboratory ID: 100671 for  Industrial Hygiene samples (Organics, 

Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental 

Microbiology (Fungal) effective until 09/01/15.

These results relate only to the items tested.  This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

(912) 944-3748
(912) 234-9294

Project Manager

1402270

Robert Paul Grimm
Avery Laboratories & Environmental Services, LLC
101 B Estus Dr.
Savannah GA 31404

Marthas Dry Cleaners

Nicole Jessup

2/4/2014 12:40:00 PM

Robert Paul Grimm:

1 of 7



2 of 7



1402270-001

10-Feb-14Date:Analytical Environmental Services, Inc

Analyses Date AnalyzedDFBatchIDUnitsQual
Reporting 

Limit
Result

Client:

Soil

1/27/2014 11:15:00 AM

SS-1

Matrix:

Collection Date:

Client Sample ID:

Marthas Dry Cleaners

Avery Laboratories & Environmental Services, LLC

Lab ID:

Project Name:

AnalystMDL

(SW9060 Modified)Total Organic Carbon  SW9060A Modified

Total Organic Carbon (TOC) 2220 500 mg/Kg-dry 186796 1 02/07/2014 12:40 GR102

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Not detected at MDL

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated  value above quantitation range

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value

 >      Greater than Result value

 J        Estimated value detected below Reporting Limit

NC      Not confirmed Narr    See case narrative
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1402270-002

10-Feb-14Date:Analytical Environmental Services, Inc

Analyses Date AnalyzedDFBatchIDUnitsQual
Reporting 

Limit
Result

Client:

Soil

1/27/2014 12:00:00 PM

SS-2

Matrix:

Collection Date:

Client Sample ID:

Marthas Dry Cleaners

Avery Laboratories & Environmental Services, LLC

Lab ID:

Project Name:

AnalystMDL

(SW9060 Modified)Total Organic Carbon  SW9060A Modified

Total Organic Carbon (TOC) 679 500 mg/Kg-dry 186796 1 02/07/2014 13:39 GR102

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Not detected at MDL

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated  value above quantitation range

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value

 >      Greater than Result value

 J        Estimated value detected below Reporting Limit

NC      Not confirmed Narr    See case narrative
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1402270-003

10-Feb-14Date:Analytical Environmental Services, Inc

Analyses Date AnalyzedDFBatchIDUnitsQual
Reporting 

Limit
Result

Client:

Soil

1/27/2014 1:05:00 PM

SS-3

Matrix:

Collection Date:

Client Sample ID:

Marthas Dry Cleaners

Avery Laboratories & Environmental Services, LLC

Lab ID:

Project Name:

AnalystMDL

(SW9060 Modified)Total Organic Carbon  SW9060A Modified

Total Organic Carbon (TOC) 295 500J mg/Kg-dry 186796 1 02/07/2014 14:48 GR102

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Not detected at MDL

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated  value above quantitation range

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value

 >      Greater than Result value

 J        Estimated value detected below Reporting Limit

NC      Not confirmed Narr    See case narrative
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10-Feb-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Marthas Dry Cleaners

1402270

Avery Laboratories & Environmental Services, LLC

186796

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 186796MBLK 02/07/2014Total Organic Carbon  SW9060A Modified

Units: Prep Date:Sample ID: Client ID: Run No:mg/Kg-dry 02/05/2014 260887MB-186796

5483904

Total Organic Carbon (TOC) 500BRL

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 186796LCS 02/07/2014Total Organic Carbon  SW9060A Modified

Units: Prep Date:Sample ID: Client ID: Run No:mg/Kg-dry 02/05/2014 260887LCS-186796

5483907

Total Organic Carbon (TOC) 5002385 2610 91.4 70 130

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 186796DUP 02/07/2014Total Organic Carbon  SW9060A Modified

SS-1 Units: Prep Date:Sample ID: Client ID: Run No:mg/Kg-dry 02/05/2014 2608871402270-001ADUP

5483951

Total Organic Carbon (TOC) 5002222 502224 0.090

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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MONITORING WELL FIELD SAMPLING DATA 



































 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

BORING LOGS / MONITORING WELL CONSTRUCTION DIAGRAM



Poorly graded, fine SAND, subangular to subrounded, dark brown and
gray, minor organic matter (leaves)
Poorly graded, fine SAND, subangular to subrounded, yellowish brown

Poorly graded, fine SAND, subangular to subrounded, white

Poorly graded, fine SAND, subangular to subrounded, white, saturated

Borehole Terminated at 20 feet.

Well
Detail

Description
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32.025784

-81.071477

Ariel Torres

D-50 Turbo
Saturated Zone:

7/31/12

SAD

Preferred Drilling

HSA

20.0

8.25

Date:
12.00 7/31/2012

Date Started:

Logged By:

Drilling Co.:

Method:

Boring Depth (ft.):

Boring Diameter (in): Date:

Latitude:

Longitude:

Driller:

Equipment:

Static Water Level:
7/31/201211.94

0.010" Slotted PVC

20/30 Filter Sand

Hydrated Bentonite Chips

Type 1-11 Portland Cement

9.31

7

2.5

0.5

 To:

 To:

 To:

 To:

19.31

20

7

2.5

From:

From:

From:

From:

2" Threaded PVC

Screen:

Pack:

Seal:

Grout:

Inner Casing:

Notes:
Well was secured with bolt-down manhole cover and locking cap.

Project:

Martha's Dry Cleaner
MW-24
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Terracon
2201 Rowland Avenue, Savannah, Georgia 31404

Phone: 912-629-4000, Fax: 912-629-4001

Project Number:
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ES117125
Boring/Well:

Soil Boring Log / Well Construction Details

Well Construction Data
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Ground surface composed of cedar mulch (playground area)
SAND, blackish gray, fine

SAND, light brown, fine

SAND, orangish brown, fine

SAND, dark brown, fine, highly compacted (hardpan)

SAND, brown, fine, compacted

SAND, brown, fine, damp

As above, saturated

Borehole terminated at 10 feet.

Description
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1/27/14

JHC

Standard Bucket

9.5
Time/Date:

1/27/14

JHC

Terracon

Hand Auger

10.0

4.25 1/27/2014

Date Completed:

Latitude:

Longitude:

Driller:

Equipment:

Date Started:

Logged By:

Drilling Co.:

Method:

Boring Depth (ft.):

Boring Diameter (in): GW Level:

Project:

Martha's Dry Cleaner
SS-1
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Terracon
2201 Rowland Avenue, Savannah, Georgia 31404

Phone: 912-629-4000, Fax: 912-629-4001

Project Number:
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ES117125
Boring/Well:

Soil Boring Log / Well Construction Details

Well Construction Data

Borehole backfilled with auger cuttings upon completion.

No well was constructed at this location.
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Ground surface composed of cedar mulch (playground area)
SAND, blackish gray, fine

SAND, orangish light brown, fine

SAND, orangish brown, fine

SAND, dark brown, fine, highly compacted (hardpan)

SAND, brown, fine, compacted

SAND, brown, fine, damp

As above, saturated

Borehole terminated at 10 feet.

Description
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1/27/14

JHC

Standard Bucket

9.5
Time/Date:

1/27/14

JHC

Terracon

Hand Auger

10.0

4.25 1/27/2014

Date Completed:

Latitude:

Longitude:

Driller:

Equipment:

Date Started:

Logged By:

Drilling Co.:

Method:

Boring Depth (ft.):

Boring Diameter (in): GW Level:

Project:

Martha's Dry Cleaner
SS-2
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Terracon
2201 Rowland Avenue, Savannah, Georgia 31404

Phone: 912-629-4000, Fax: 912-629-4001

Project Number:
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Boring/Well:

Soil Boring Log / Well Construction Details

Well Construction Data

Borehole backfilled with auger cuttings upon completion.

No well was constructed at this location.
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Ground surface is grassy
SAND, blackish gray, fine

SAND, light brown, fine

SAND, orangish brown, fine

SAND, white, fine

As above, damp

As above, saturated

Borehole terminated at 9.5 feet

Description
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JHC

Standard Bucket

9.0
Time/Date:

1/27/14

JHC

Terracon

Hand Auger

9.5

4.25 1/27/2014

Date Completed:

Latitude:

Longitude:

Driller:

Equipment:

Date Started:

Logged By:

Drilling Co.:

Method:

Boring Depth (ft.):

Boring Diameter (in): GW Level:

Project:

Martha's Dry Cleaner
SS-3
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2201 Rowland Avenue, Savannah, Georgia 31404

Phone: 912-629-4000, Fax: 912-629-4001

Project Number:
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Boring/Well:

Soil Boring Log / Well Construction Details

Well Construction Data

Borehole backfilled with auger cuttings upon completion.

No well was constructed at this location.
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APPENDIX G 
 

BIOCHLOR MODEL DATA



BIOCHLOR Natural Attenuation Decision Support System Martha's Dry Cleaner Data Input Instructions:
Version 2.2 HSI Site No. 107764 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    3 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 400 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 101.7 (ft/yr) Modeled Area Length* 280 (ft) Test if

or Zone 1  Length* 280 (ft) Biotransformation
Hydraulic Conductivity K 3.3E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.006 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 13.971 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 13 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 90
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.5 (kg/L) PCE .27 0.037
FractionOrganicCarbon, foc 1.4E-3 (-) TCE .004 0.037 View of Plume Looking Down
Partition Coefficient Koc DCE .008 0.037

PCE 95 (L/kg) 2.03 (-) VC 0.037 Observed Centerline Conc. at Monitoring Wells 
TCE 61 (L/kg) 1.66 (-) ETH 0.037
DCE 40 (L/kg) 1.43 (-)  
VC 22 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 4.28 (-) PCE Conc. (mg/L) .188 .007

Common R (used in model)* = 1.66 TCE Conc. (mg/L) .002 .001
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .001 .002
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (mg/L)

PCE          TCE 1.195 0.58 0.79 ETH Conc. (mg/L) 0.0
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 255
DCE           VC 0.000 0.64 Date  Data Collected 2014
VC           ETH 0.000 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT


HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 28 56 84 112 140 168 196 224 252 280

No Degradation 0.242 0.245 0.246 0.241 0.228 0.202 0.167 0.125 0.084 0.051 0.027

Biotransformation 0.2420 0.184 0.139 0.105 0.078 0.056 0.039 0.025 0.015 0.008 0.004

Monitoring Well Locations (ft)
0 255

Field Data from Site 0.188 0.007

Time:
3.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE
Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 28 56 84 112 140 168 196 224 252 280 ETH

160 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
80 0.000 0.000 0.000 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.000
0 0.242 0.184 0.139 0.105 0.078 0.056 0.039 0.025 0.015 0.008 0.004

-80 0.000 0.000 0.000 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.000
-160 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 4.5E+2 3.0E+2 2.3E+2 1.8E+2 1.3E+2 9.9E+1 7.1E+1 4.8E+1 3.0E+1 1.7E+1 8.5E+0
RATE Displayed Compound
(mg/day) Time: 3 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation PCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.5 (Kg)
  

- Plume Mass If Biotransformation/Production 0.2 (Kg)
 

  Mass Removed 0.3 (Kg)

% Biotransformed = +56.5%
 % Change in Mass Rate = 98.1 %

 Current Volume of Ground Water in Plume 0.44 MGal
 Flow Rate of Water Through Source Area 0.000 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallons

Show No 

Show 
Biotransformation

To Centerline

If "Can't Calc.", 
make model area 
longer
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BIOCHLOR Natural Attenuation Decision Support System Martha's Dry Cleaner Data Input Instructions:
Version 2.2 HSI Site No. 107764 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    23 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 400 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 101.7 (ft/yr) Modeled Area Length* 400 (ft) Test if

or Zone 1  Length* 400 (ft) Biotransformation
Hydraulic Conductivity K 3.3E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.006 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 13.971 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 13 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 90
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.5 (kg/L) PCE .27 0.037
FractionOrganicCarbon, foc 1.4E-3 (-) TCE .004 0.037 View of Plume Looking Down
Partition Coefficient Koc DCE .008 0.037

PCE 95 (L/kg) 2.03 (-) VC 0.037 Observed Centerline Conc. at Monitoring Wells 
TCE 61 (L/kg) 1.66 (-) ETH 0.037
DCE 40 (L/kg) 1.43 (-)  
VC 22 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 4.28 (-) PCE Conc. (mg/L) .188 .007

Common R (used in model)* = 1.66 TCE Conc. (mg/L) .002 .001
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .001 .002
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (mg/L)

PCE          TCE 1.195 0.58 0.79 ETH Conc. (mg/L) 0.0
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 255
DCE           VC 0.000 0.64 Date  Data Collected 2014
VC           ETH 0.000 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT


HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 40 80 120 160 200 240 280 320 360 400

No Degradation 0.117 0.119 0.122 0.124 0.124 0.124 0.124 0.123 0.123 0.122 0.122

Biotransformation 0.1166 0.079 0.053 0.035 0.023 0.015 0.010 0.007 0.004 0.003 0.002

Monitoring Well Locations (ft)
0 255

Field Data from Site 0.188 0.007

Time:
23.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE
Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 40 80 120 160 200 240 280 320 360 400 ETH

160 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
80 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000
0 0.117 0.079 0.053 0.035 0.023 0.015 0.010 0.007 0.004 0.003 0.002

-80 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000
-160 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 2.2E+2 1.3E+2 8.9E+1 6.1E+1 4.2E+1 2.9E+1 2.0E+1 1.4E+1 9.2E+0 6.2E+0 4.2E+0
RATE Displayed Compound
(mg/day) Time: 23 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation PCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.6 (Kg)
  

- Plume Mass If Biotransformation/Production 0.1 (Kg)
 

  Mass Removed 0.5 (Kg)

% Biotransformed = +79.6%
 % Change in Mass Rate = 98.0 %

 Current Volume of Ground Water in Plume 0.50 MGal
 Flow Rate of Water Through Source Area 0.000 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallons

Show No 

Show 
Biotransformation

To Centerline

If "Can't Calc.", 
make model area 
longer

160

0.000001

-160

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0

40 80

12
0

16
0

20
0

24
0

28
0

32
0

36
0

40
0

ft.

C
o

n
ce

n
tr

at
io

n
 (

m
g

/L
)

Distance from Source (ft.)

Compare to Pump and Treat

(source to edge)

See 
acre-ft



0.27 0.253

0.188

y = ‐1E‐04x + 4.2882
R² = 0.9709

0.1

1

6/6/2011 9/14/2011 12/23/2011 4/1/2012 7/10/2012 10/18/2012 1/26/2013 5/6/2013 8/14/2013 11/22/2013 3/2/2014 6/10/2014

C
o

n
ce

n
tr

at
io

n
 (

m
g

/L
)

Time 

Determination of ks, Using PCE Concentrations in Source Area Well 
MW-21S

Slope = ks =  0.0001 1/days (0.0365 1/years)

Martha's Dry Cleaner
4608 Skidaway Road
Savannah, Chatham County, Georgia
EPD HSI No. 10764


	ES117125 EPD VIRP Comments Response-REVISED
	ES117125 MARTHA's Semi-Annual Report
	J98243-1 UDS Level 2 Report Final Report Martha.pdf
	1. Cover Page
	2. Table of Contents
	3. Case Narrative
	4. Sample Summary
	5. Method Summary
	6. Definitions
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association
	10. Chain of Custody
	11. Receipt Checklists
	12. Certification Summary





