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1 INTRODUCTION 

1.1 Overview 
This Voluntary Investigation and Remediation Plan (VIRP) is being submitted for the Grantville 
Mill site comprised of two parcels as listed on the Hazardous Site Inventory (HSI), Site Number 
10912.  This VIRP was prepared by Environmental Planning Specialists, Inc. (EPS) on behalf of 
Capital City Bank (CCB), owner of one of the two parcels and the one where the contaminant 
release is suspected to have occurred.  CCB is pursuing a cooperative agreement with Grantville 
Mill LLC, owner of the second parcel comprising the Site, to allow both properties to qualify under 
the Voluntary Remediation Program (VRP). 

The VRP Application and Checklist form is included in Appendix A. The tax map and warranty 
deed for the CCB property are provided in Appendix B. 

1.2 Site Location and Description 
The CCB property, Coweta County Parcel ID G050008008, totals 13.48 acres.  The Site address 
is 41 Industrial Way, Grantville, Georgia and is located at latitude 33°14’15”N and 84°49’54”W 
(Figure 1).  The other parcel comprising HSI Site Number 10912, Coweta County Parcel ID 
G050008008A, is owned by Grantville Mill, LLC and may be brought into the VRP as an 
additional qualifying property.  The Site is approximately 0.2 miles northeast of the City of 
Grantville, GA. 

The property was first developed in the early 1900s as a cotton mill to make uniforms and canvas 
during World War I.  The mill later became West Point Peppermill’s Grantville Mill, operating 
into the early 1980s when the mill was closed.  Since that time, buildings within the facility have 
been leased to various companies.  One of the tenants, Tropic Formals, Ltd., operated a formals 
clothing business in one of the former mill buildings, at the southwest portion of the mill complex, 
between 1980 and 1993.  Tropic Formals was a RCRA listed handler of tetrachloroethene (PCE) 
until it changed its registration status to a non-waste generator on December 31, 1993.  The Site is 
listed on the basis of a documented PCE release to groundwater.   The building is now occupied 
by a wholesale book seller.  

Properties bordering the Site are shown on Figure 2 and include: 

• to the North - residences; 
• to the Northeast - wooded vacant land (Grantville Mill LLC parcel); 
• to the East - CSX rail line and Grantville City Cemetery; 
• to the South and Southwest - residences; and 
• to the West and Northwest – City park complex. 
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1.3 Purpose 
The purpose of this document is to support an application for enrollment into the Voluntary 
Remediation Program.  This document presents a current understanding of conditions at the Site, 
a preliminary Conceptual Site Model (CSM), potential remedial options, identification of data gaps 
and a plan to address those gaps, and a milestone schedule.    

1.4 Property Eligibility 
The Site meets the eligibility criteria for the VRP. A release of regulated substances on the Site 
has been confirmed. The Site is not listed on the National Priorities List, is not currently 
undergoing response activities required by an order of the Regional Administrator of the United 
States Environmental Protection Agency (USEPA), and is not required to have a permit under 
Code Section 12-8-66.  Qualifying the Site under the VRP program would not violate the terms 
and conditions under which the division operates and administers remedial programs by delegation 
or by similar authorization from the USEPA. There are no outstanding liens filed against the Site 
pursuant to Code Sections 12-8-96 and 12-13-12. 

1.5 Participant Eligibility 
The VRP applicant is the owner of the Site and is in compliance with all orders, judgments, 
statutes, rules, and regulations subject to the enforcement authority of the Director with respect to 
this Site.   
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2 SUMMARY OF PRIOR INVESTIGATIONS 

2.1 Environmental Assessment 
A summary of prior groundwater investigations to date is presented in Section 2. Locations for 
groundwater samples discussed herein are shown on Figures 3A through 3C.  Data from past 
groundwater sampling events are provided in Appendix C1, comprised of three events in 2010, 
2013, and 2014 (multiple events).  Table 1 is a summary of detected constituents from the 
groundwater sampling events described below. 

February 2010 (Figure 3A) 

The PCE condition in the shallow aquifer was initially characterized by Aerostar Environmental 
(Aerostar) as a part of a Phase II Environmental Site Assessment. Aerostar installed and sampled 
three temporary wells: (i) TW-1, located east of the former Tropic Formals along Industrial Way; 
(ii) TW-2, located approximately 1,110 feet (ft.) northeast of the former Tropic Formals; and (iii) 
TW-4, located near the northern Property boundary approximately 250 ft. northeast of the former 
Tropic Formals. PCE was reported at 2,000 micrograms per liter (µg/L) in TW-4 and non-detect 
in TW-1 and TW-2. 

August 2013 (Figure 3B) 

Ardaman & Associates, Inc. (Ardaman) installed three temporary monitoring wells to confirm the 
prior depicted PCE condition at the Site: (i) ATMW-N, located in the vicinity of TW-4; (ii) 
ATMW-S, located east of the former Tropical Formals; and (iii) ATMW-E, located approximately 
450 ft. northeast of the former Tropic Formals. The following PCE concentrations were reported: 
(i) 330 µg/L in ATMW-N, (ii) non-detect in ATMW-S, and (iii) 0.28 µg/L in ATMW-E. 

April, May, June 2014 (Figure 3C) 

Ardaman installed and sampled seven permanent monitoring wells in two separate mobilizations 
to further characterize the environmental condition in the shallow aquifer. In April 2014, Ardaman 
installed permanent monitoring wells MW-1, MW-2, MW-4, and MW-5.  Additional permanent 
monitoring wells MW-3, MW-5D (deeper offset well to MW-5), and MW-6 were installed and 
sampled in May 2014. Well MW-5D was sampled again in June 2014 to verify the PCE condition 
deeper in surficial aquifer. The screened interval for each of these wells are listed in the table 
below. The groundwater sampling results are described in the CSM (Section 3). 

 

Well ID MW-1 MW-2 MW-3 MW-4 MW-5 MW-5D MW-6 
Screened Interval (ft. bgs) 18-28 12-22 16-26 17-27 23-33 55-65 14-24 

PCE (µg/L) 3.9 28.7 2.3 11.8 598 9.8 (May), 
0.79 (June) 379 
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2.2 Water Supply Wells 
A water source appraisal report prepared by Huber Engineering Company, Inc. (HEC), dated April 
18, 2009, states that historical files indicate Grantville Mill once contained five water supply wells 
constructed as shown in the table below. 

Well No. Well Diameter (in.) Well Depth (ft.) Well Yield (gpm) 

No. 1 8 500 65 

No. 2 8 385 38 

No. 3 10 700 27 

No. 4 10 700 16 

No. 5 8 385 35 

The HEC report does not provide the current status of all five wells.  A separate report on the 
feasibility of bottle water supply potential was prepared by the University of Georgia College of 
Agricultural and Environmental Science (Wolfe et al., 2012), which identifies two water supply 
wells on the Site property (labeled GM1 and GM2 in their report) and two water supply wells 
southwest of the Site owned by the City of Grantville (labeled as GC1 and GC2).  Locations of 
these four water supply wells are shown on Figure 4. 

The 2012 report provides a table of general water quality test results of sampled obtained from 
each of the four water supply wells in May 2012, as well as a table of general information for each 
well.  These tables are provided herein in Appendix C2.  A separate water quality report exists for 
an earlier sampling of one of the Grantville Mill water supply wells, identified as “Grantville Mill 
#2960 performed by Altamaha Laboratories May 20, 2008 and provided in Appendix C3 herein.  
It is believed this well was well GM1 from the later sampling, as this is the higher yielding of the 
two water supply wells at the Site.  The 2008 sampling was more comprehensive in the analytical 
parameters tested, which included volatile organic compounds (VOC) and semi-volatile organic 
compounds (SVOC) including pesticides.  VOC and SVOC/pesticides are non detect with the 
exception of the following trace-level detections of VOC (all are well below federal maximum 
contaminant level (MCL) drinking water standards): 

• 1,2-Dichloropropane 0.8 µg/L [MCL of 5 µg/L; 
• Toluene  3.1 µg/L [MCL of 1000 µg/L]; and 
• Chlordane  0.3 µg/L [MCL of 2 µg/L]. 
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3 PRELIMINARY CONCEPTUAL SITE  
MODEL (CSM) 

3.1 Overview 
The CSM is intended to establish a common knowledge base about the Site and its environmental 
condition to facilitate the development of remedial action objectives, and to allow an informed 
decision regarding possible remedial action measures.  Sufficient information for the Site is 
available from past investigations and the scientific literature to develop a preliminary CSM that 
presents: (i) the surface and subsurface features at the Site, (ii) the nature and extent of the 
environmental condition, (iii) fate and transport characteristics of chemicals of potential concern 
(COPC) at the Site, and (iv) potential receptors and exposure pathways.  This review allows the 
identification of data gaps (Section 3.6) that will address regulatory program obligations, and 
facilitate refinement of the various elements of the CSM (submitted in the course of routine VRP 
Progress Reports). 

3.2 Site Features 
3.2.1 Topography and Surface Features 

The Site is located in Coweta County, which falls in the Greenville Slope District of the Piedmont 
Physiographic Province (Piedmont Province) in Georgia. The Greenville Slope District is 
characterized by rolling topography that gradually decreases in elevation from approximately 
1,000 ft. above mean sea level (amsl) in the northeast to 600 ft. amsl in the southwest. Open valleys 
with broad, rounded divides and deeper valleys with narrow, rounded divides cover the 
southwestern and northeastern portion of the district, respectively. The southern boundary of the 
district follows the base of the northern side of Pine Mountain.  All streams in the Greenville Slope  

A U.S. Geological Survey (USGS) Light Detection and Ranging (“LiDAR”) topographic map 
showing 2-ft. contour intervals is included in Figure 5. The Site is located on the eastern flank of 
a U-shaped valley, oriented to north-northeast. Site elevation decreases from approximately 880 
ft. amsl along Industrial Way to 824 ft. amsl at the northeastern boundary of the CCB parcel, 
sloping down to an elevation of around 800 ft. amsl at the northern boundary of the Grantville Mill 
LLC parcel (Figure 5). The valley floor begins to be expressed about midway between monitoring 
wells MW-5 and MW-6, extending to the location of MW-2 and beyond to a floodplain feature. 

The southwestern portion of the CCB parcel is largely covered by impermeable surfaces (paved 
parking lots and buildings). Grassed or cleared areas become more widespread moving toward the 
northeastern boundary of the CCB parcel, away from the former Tropic Formals building. The 
Grantville Mill LLC parcel is wooded. 
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3.2.2 Surface Water Features 

 Surface water features in the vicinity of the Site are depicted on the USGS Quadrangle Map, 
shown in Figure 6.  At the local scale of the Site, an intermittent unnamed stream begins north of 
the City of Grantville cemetery and flows beneath the rail line to the north along the extreme 
northeast border of the CCB parcel and then centralized within the Grantville Mill LLC parcel 
continuing in a northerly direction for another 1160 ft. (approximate) beyond the northern 
boundary of the Grantville Mill LLC parcel where it transitions into a perennial unnamed stream.  
This stream extends for approximately 0.6 miles where it empties into Messiers Creek.  Messiers 
Creek flows in a westerly direction discharging into the New River in about 1.6 miles, which 
continues in westerly direction for another 17 miles (approximate) discharging into the 
Chattahoochee River above Lake West Point. 

3.2.3 General Hydrogeologic Conditions 

3.2.3.1 Site Geologic and Hydrogeologic Setting 

Soils in the Piedmont, such as at Grantville Mill, are derived from underlying metamorphic rocks 
through weathering, disintegration, and decay where the predominant metamorphic rocks are 
gneisses and schists. According to the National Resources Conservation Service’s web Soil 
Survey, the residuum beneath the surface across the Site contains predominantly sandy clay loam 
and sandy loam derived from mica schist and gneiss to approximately 4.5 feet bgs. The Piedmont 
typically consists of crystalline bedrock with discontinuous fractures containing water, which are 
hydraulically connected to overlying saprolite (partially weathered rock (PWR) and soil (or 
residuum)). The degree of fracturing and size of the fracture apertures (openings) in the crystalline 
bedrock generally decreases with depth. One well (MW-5D) was terminated approximately 65 ft. 
below ground surface (bgs), appearing to have encountered the PWR around 42 ft. bgs based upon 
the well drilling log.  Top of bedrock was not encountered at MW-5D, but likely exists somewhere 
in the range of 65 to 85 ft. based upon other sites in the Piedmont.  

 Groundwater in the Piedmont Province occurs under unconfined conditions where the 
potentiometric surface mimics ground surface topography. Along topographically low areas, the 
water table typically occurs within the saprolite portion of the hydrogeological profile. Along 
topographically high areas, the water table often occurs in underlying crystalline bedrock. The 
saprolite portion of the hydrogeological system generally contains significantly more fluid 
compared to the same volume of bedrock. The crystalline bedrock exhibits essentially no primary 
porosity/permeability and relies upon secondary permeability features such as fractures and faults 
for the transmission and storage of groundwater. These secondary features generally are not 
abundant and of relatively small apertures, which limits the amount of fluid flowing through the 
bedrock.  This is why water supply wells such as those on the Site typically extend to as much as 
500-700 ft. bgs, and are open-hole installations to allow maximum available yield from intersected 
fractures. 

Figure 7 is a hydrogeologic cross section oriented from south to north along the direction of 
groundwater flow across the Site.  Monitoring well installation details (i.e., screened intervals) and 
PCE detections are also shown on the cross section. 
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3.2.3.2 Groundwater Direction and Flow Velocity 

The depth to the water table and groundwater flow direction at the Site were determined by 
Ardaman following the installation of permanent monitoring wells in April 2014. Wells were 
surveyed relative to a site vertical datum and groundwater depths were measured, facilitating the 
development of a potentiometric surface map for the Site (Figure 8). Depth to groundwater ranged 
from 10.55 ft. (MW-2) to 34.94 ft. (MW-5D) bgs.  Groundwater flow direction mimics the ground 
surface topography as is typical in the Piedmont, moving in a northeasterly direction across the 
CCB parcel then turning to a more northerly direction along the Grantville Mill LLC parcel.  The 
hydraulic gradient is approximately 0.035 ft./ft.  Groundwater flow is expected to continue in a 
northerly direction beyond MW-2 following the axis of the valley floor.   

Ardaman performed a falling head permeability test on well MW-5 to determine the hydraulic 
conductivity of the Site’s upper aquifer material. The data was analyzed using the Hvorslev Slug 
Test method (Hvorslev, 1951) and the hydraulic conductivity was calculated at 8.5·10-4 cm/s. 
Groundwater velocity was calculated according to the standard Darcy velocity equation as follows: 

Q=Ki/n where 

 K is hydraulic conductivity 

 i is the hydraulic gradient 

 n is the effective porosity (assumed to be 0.2) 

Using the hydraulic conductivity from the falling head permeability test (8.5·10-4 cm/s), and the 
measured Site hydraulic gradient (0.035 ft./ft.), and an assumed effective porosity of 20%, the 
groundwater velocity in the upper aquifer is calculated to be approximately 150 ft./yr. 

3.3 Compliance Status of Regulated Constituents 
3.3.1 Detected Regulated Constituents and Associated Delineation Criteria 

Thus far the only environmental media sampled at the Site is groundwater. Appendix C1 provides 
laboratory reports for prior sampling of the Site monitoring wells. This historical data was used to 
determine the list of detected regulated constituents at the Site and their corresponding delineation 
criteria. 

Six constituents regulated under Georgia’s HSRA have been detected in groundwater at the Site: 
(i) PCE, (ii) trichloroethene (TCE), (iii) cis-1,2-dichloroethene (cisDCE), (iv) 
trichlorofluoromethane, (v) chloroform, and (vi) bromodichloromethane. Delineation criteria were 
determined for all six constituents detected in groundwater for the Site; however, chloroform and 
bromodichloromethane detections are suspected to be residuals associated with municipal water 
used during well installation. Trihalomethanes, such as chloroform and bromodichloromethane, 
occur when naturally occurring organic matter reacts with disinfectants (e.g. chlorine and 
chloramine) during water treatment.  
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Printouts of all worksheets files used to calculate the groundwater Type 1, Type 2, Type 3, and 
Type 4 RRS are attached in Appendix D. The worksheets contain physical and chemical properties 
for the various chemicals as well as toxicity criteria and exposure assumptions. 

Delineation criteria for groundwater are based on the default Residential scenario Type 1 Risk 
Reduction Standards (RRSs).  According to the HSRA Rules, the Type 1 RRS is developed from 
Table 1 of Appendix III of the HSRA Rules.  The delineation criteria for groundwater for this Site 
are shown on Table 2.  This table also shows statistical information (minimum, maximum, and 
average concentrations) regarding each constituent observed at the Site. Of the six regulated 
constituents detected in groundwater, PCE is the only constituent that exceeds the Type 1 RRS.  

Due to the absence of data, soil RRS were not calculated for the Site at this time. Soil RRA and 
the corresponding delineation criteria for soil will be determined subsequent to future soil 
investigation at the Site in the area of suspected PCE release.  

3.4 Environmental Conditions On-Site 
3.4.1 Overview 

EPS has compiled prior environmental data records pertaining to the Site into a relational database 
and Geographic Information System (GIS). The primary focus of the past groundwater 
investigations characterized groundwater conditions in the area of suspected PCE release and also 
along the anticipated horizontal boundary of the PCE plume, with one deeper monitoring well for 
the purpose of vertical delineation. The discussion that follows below details the nature and extent 
of VOCs in groundwater (with emphasis on PCE as it is the only VOC to exceed its Type 1 RRS), 
and identifies data gaps for the Site. 

3.4.2 Nature and Extent of Groundwater Contamination 

3.4.2.1 Groundwater COPC for the Site 

PCE is considered the sole COPC in groundwater at this time, as it is the only VOC to exceed its 
Type 1 RRS. The list of groundwater COPC may be expanded based upon additional groundwater 
monitoring and investigation planned for the Site.  

3.4.2.2 Area of Release 

Based on historical information and sampling conducted to date, the location of highest PCE 
concentration in groundwater is located in the vicinity of the northern corner of the former Tropic 
Formals. The highest concentrations of PCE in groundwater are in the range of approximately 600 
µg/L (MW-5) to as high as 2,000 µg/L (prior temporary well TW-4 coincident with subsequent 
monitoring well MW-6, which reported a PCE concentration of 379 µg/L).  
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3.4.2.3 Source Area Characteristic 

PCE is nearly immiscible in water and as such, occur as non-aqueous phase liquid (NAPL) in the 
subsurface environment. PCE has a higher specific gravity than water and is considered a DNAPL 
(dense NAPL). In the event of a release to the subsurface, the volume of mobile NAPL depletes 
as the product descends and residual product is left behind in soil column.  

To date, no investigation has been conducted to assess the chemical condition of the vadose zone 
soil in the area of suspected release.  A DNAPL source is suspected in instances where a 
monitoring well exhibits a groundwater concentration exceeding 1% of the effective solubility of 
the chemical of interest (USEPA, 1992); this is known as the “1% solubility rule of thumb”.  PCE 
was not detected above the 1% product solubility for PCE (2,060 µg/L) in any of the monitoring 
well samples collected during the April and May 2014 groundwater sampling events. The highest 
PCE was detected at a concentration of 598 µg/L (well MW-5) in the shallow aquifer.  One prior 
result from the February 2010 temporary wells reported a result of 2,000 µg/L approximating the 
1% PCE solubility level, however a permanent monitoring well was later installed at this location 
reporting a significantly lower PCE concentration of 379 µg/L. 

3.4.2.4 Stability, Extent, and Degradation of the Plume 

The plume associated was characterized initially in March 2010, again in August 2013, and most 
extensively in April/May 2014. Figure 9 shows the PCE concentrations from the 2014 event. Based 
on the collective April/May 2014 groundwater sampling results, the aqueous plume appears to be 
stable. Groundwater data from temporary wells in March 2010 and August 2013 and co-located 
monitoring wells in April/May 2014 show comparable PCE concentrations in the groundwater 
plume over time, suggesting the plume may have reached a steady-state transport condition. 

Sampling results from MW-2 indicate that the plume extends at least 900 ft. northeast of the former 
Tropic Formals and is not delineated in the down-gradient direction. The aqueous plume is also 
not delineated within the CCB property to the east or west. Additionally, more groundwater data 
is needed to tighten delineation between MW-6 (on-Site) and MW-1 (off-Site).  Delineation has 
been demonstrated up-gradient (well MW-3) of the former Tropics Formals.  In the vertical 
dimension, the PCE concentration appears to decrease along a sharp gradient. During the April 
and May 2014 sampling events, PCE is reported as high as 598 µg/L (MW-5) in the shallow 
surficial aquifer whereas the reported concentration of PCE deeper in the aquifer is 9.8 µg/L (MW-
5D). Well MW-5D was resampled in June 2014 and PCE was detected at 0.79 µg/L. 

Intrinsic degradation of PCE appears to be occurring as evidenced by the presence of daughter 
products resulting from reductive dechlorination; however intrinsic degradation at the Site is not 
yet well understood. The dechlorination sequence is from PCE to TCE to cisDCE to vinyl chloride 
(VC), and finally to benign ethene/ethane. TCE is present in a few of the monitoring well locations 
also reporting PCE.  cisDCE is present in one monitoring well (MW-2) further along the flow path, 
which also reported PCE and TCE. VC was not detected in any of the wells, suggesting that 
degradation has stalled at the Site.  

DCN:CCBGM01001 9 March 2015 



 

3.4.3 Fate and Transport of PCE 

3.4.3.1 General Physical-Chemical Characteristics 

With respect to fate and transport of a DNAPL, such as PCE, there are three states of interest: (i) 
free-phase (mobile) DNAPL, (ii) residual (immobile) DNAPL, and (iii) dissolved-phase DNAPL 
constituents.  Following release at the soil surface, DNAPL descends through the soil column 
primarily due to gravity. DNAPL migrates vertically through the vadose zone and subsequently 
into the saturated zone until it loses continuity and is immobilized by capillary forces in the 
soil/aquifer matrix. During downward migration, the DNAPL may encounter low permeability 
stratigraphic units and accumulate as a “pool” or migrate laterally along the less permeable layer. 
As the DNAPL migrates through the vadose zone, a globule trail of residual product and sorbed-
phase contamination is left. The globules in this trail are incapable of further migration under most 
circumstances. In the event of a small release at the soil surface, the entire DNAPL may become 
immobile before reaching groundwater as product is lost to these processes.  The specific gravity 
(density) of PCE is listed in the embedded table below, along with other physical-chemical 
properties described herein. 

The presence of free-phase or residual PCE DNAPL and sorbed-phase PCE in the vadose and/or 
saturated zones provides a long-term source of dissolved-phase PCE to groundwater. The 
dissolved-phase concentration in the area of DNAPL is limited by PCE solubility. Once in a 
dissolved-phase state, PCE is transported by groundwater primarily along the direction of the 
groundwater flow (advection), and to a lesser extent cross- or up-gradient due to dispersion and 
diffusion. The aqueous phase plume is subject to attenuation processes such as diffusion, 
adsorption, volatilization and degradation.  These attenuation processes result in a gradational 
decrease in the PCE concentration along the path of groundwater flow.  All aqueous plumes will 
eventually reach a steady-state condition where the plume edges no longer expand due to these 
processes. 

Two attenuation processes, adsorption and volatilization, are highly dependent on individual 
constituent physical-chemical properties.  Adsorption onto aquifer materials (e.g. clay minerals, 
iron and manganese oxides, organic matter, etc.) slows (retards) the migration of a constituent 
along the groundwater flow path.  The extent of retardation is a function of constituent’s affinity 
for the aquifer matrix relative to groundwater, which is quantified by a soil-water partition 
coefficient (Koc).  Constituents, such as PCE , that exhibit a Koc value of less than 100 L/kg weakly 
to moderately partition to soil. Volatilization, is a function of a compounds affinity for air relative 
to water or soil and is quantified by the Henry’s constant (Hcc).  PCE is highly to moderately 
volatile based on its reported Hcc.  If PCE occurs in groundwater beneath a building, volatilization 
may result in the accumulation of vapor-phase PCE within the soil matrix beneath the building 
footprint (i.e., sub-slab soil vapor).  

 

Constituent Density 
(mg/L) 

Solubility 
(mg/L) 

Hcc 
(atm·m3·mol-1) 

Koc 
(L/kg) 

PCE 1.623 206 1.77·10-2 94.94 
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3.4.3.2 Degradation Processes of Chlorinated Ethenes  

Degradation processes are limited by the indigenous microorganism population and site chemical 
conditions, e.g. electron acceptor/donor concentrations and aquifer geochemistry. PCE (parent) 
and its degradation (daughter) products, TCE, cisDCE and VC are subject to abiotic and biotic 
degradation. PCE and TCE undergo biotic reductive dechlorination primarily to cisDCE and VC 
by several microorganisms under reducing conditions, however only one microorganism, 
Dehalococcoides sp., is known to completely dechlorinate PCE and TCE to ethene or ethane under 
reducing conditions. In the majority of groundwater systems, reductive dechlorination stops at 
cisDCE or VC indicating geochemical conditions or the appropriate microorganisms are not 
available for complete degradation. Alternate pathways to complete degradation however, are 
known.  Several investigations conducted by the United States Geological Survey (USGS) with 
aquifer and streambed sediments have demonstrated that microbial oxidation of the daughter 
products cis-DCE and VC is significant and results in complete dechlorination of PCE/TCE 
(USGS, 2014).  The combination of reductive dechlorination under anaerobic conditions followed 
by aerobic microbial oxidation of the daughter products provides a second possible pathway for 
complete degradation of PCE to ethene in groundwater plumes.  PCE may also may also be 
degraded abiotically by reduced mineral surfaces such as iron sulfides and adsorbed ferrous iron 
(Lee and Batchelor, 2002).   

As discussed earlier in Section 3, the presence of TCE and cisDCE further along the flow path of 
the aqueous plume indicates that reductive chlorination is occurring at the Site.  However, the 
reported concentrations of PCE relative to that of daughter products is indicative of modest 
degradation. Additionally, the degradation process appears to have stalled, as VC has not been 
detected along the flow path of the plume.  Thus, Site conditions are limiting for complete 
reductive dechlorination (e.g. substrate or microorganism limited). 

3.5 Potential Receptors and Exposure Pathways 
3.5.1 On-Site Receptors and Exposure Pathways 

On-Site receptors (current and potential future) include Site Workers, Trespassers, and 
Construction Workers.  On-site receptors may be exposed to PCE via dermal exposure or ingestion 
of groundwater. Other potential media of potential exposure include contaminated soil (dermal 
exposure, ingestion, inhalation) and sub-slab soil gas (leading to possible indoor air 
exposure/inhalation), though the PCE condition in these media is not yet well understood. 

Figure 10 is a conceptualization of Site conditions, exposure pathways, and receptors. 

• Current/Future Site Worker:  It is anticipated that the Site will continue to operate in its 
current capacity for the foreseeable future.  Receptors associated with this type of land use 
can potentially have long-term exposure to site-related chemicals in groundwater and 
surface soil via ingestion and dermal contact. Concrete or asphalt coverings may prevent 
worker exposure to PCE contamination in underlying soil. Exposure to site workers is more 
likely to occur via the inhalation of volatiles in indoor air.  Potential vapor intrusion 
pathways will be evaluated during future investigations; however, based on preliminary 
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groundwater sampling results, it is anticipated that if such vapor migration is occurring that 
the concentrations of these chemicals in indoor air would be well below the applicable 
OSHA standards. The Occupational Health and Safety Administration (OSHA) 
permissible exposure limit (PEL) based on an 8-hr time weighted average (TWA) is 100 
ppmv for PCE (~678 mg/m3 air).  

• Current/Future Construction Worker:  Construction workers could potentially have short-
term (<1 year) exposure to chemicals in mixed surface and subsurface soil (0-10 ft. bgs) 
via ingestion, dermal contact, and inhalation of volatiles and particulates.  The distribution 
of soil contamination is not well understood for the Site, however with a robust health and 
safety program in place, exposure to construction workers can be managed according to 
OSHA Hazardous Waste Operations (Hazwoper) protocols. 

3.5.2 Off-Site Receptors and Exposure Pathways 

The Site is within the northeastern portion of the City of Grantville limits.  The land to west and 
south of the Site is used primarily for commercial development. Grantville City Cemetery and 
wooded vacant land lie to the east and northeast of the Site, respectively.  The area is served by 
the City of Grantville public water supply and sewage system.  There are no known users of 
groundwater in the vicinity of the Site, however a thorough records search will be undertaken for 
verification.  The primary potential exposure pathway for off-Site receptors is for PCE vapor 
intrusion, although based on the available data this pathway appears negligible but will be 
thoroughly evaluated in the course of the VRP assessments. 

3.6 Summary Existing Data Gaps 
A summary of all existing data gaps in the CSM are described below. 

Delineation of the Aqueous Plume 

To date, full down- and side-gradient delineation of the PCE groundwater plume has not been 
demonstrated. EPS has proposed installing a total of six new permanent monitoring wells as a 
means of tightening delineation to the west and east of the suspected release area, to the north 
between wells MW-6 and MW-1 in the residential area, and to the northeast down-gradient of 
MW-2 on the Grantville Mill LLC parcel. The location of the proposed wells are shown in Figure 
11. 

All wells, including the on-Site water supply wells, pre-existing monitoring wells, and proposed 
new monitoring wells, will be sampled for VOC to refine the plume delineation in both the 
horizontal and vertical dimensions. 
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Intrinsic Degradation of PCE and Daughter Products 

Intrinsic degradation of PCE and TCE appears to be occurring at the Site, but is not well 
understood. An in-well treatability study will elucidate the degradation process by quantifying the 
microbial communities at the Site and determining Site geochemical parameters limiting to 
degradation. An in-well treatability study will also provide conclusions and recommendations for 
potential remedial options described in Section 4 of this report. 

Source Area Characterization 

Soil sampling will be performed in the area of the former Tropics Formals.  This will involve 
sampling on a uniform grid (25-ft spacing) as shown on Figure 12, involving location within and 
outside the former Tropical Formals building.  Soil will be sampled using a direct-push drilling rig 
and will consist of sampling at prescribed depth intervals of 1 ft. and 4 ft. bgs, with borings 
extending to refusal depth and additional samples collected as warranted based upon elevated 
photoionization detector (PID) readings.  
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4 PRELIMINARY REMEDIATION PLAN 

4.1 Overview 
Preliminary evaluations of potential remedial options for groundwater are provided in this section, 
developed from the existing CSM as described in Section 3. It is premature to evaluate soil and 
soil gas remedial options in the absence of data. Accordingly, remedial options for soil and soil 
gas are to-be-determined subsequent to demonstrating that remedial action is necessary.  

4.2 Evaluation of Potential Remedial Options for Groundwater 
4.2.1 Screening of Remedial Options 

As illustrated in Section 3, PCE is the dominant component of the aqueous plume at the Site. The 
presence of TCE and cisDCE indicate intrinsic degradation of chlorinated ethenes is occurring, 
with daughter products reported at lower concentrations compared to PCE in all wells.  

Based on these site-specific conditions, the following remedial options are presented for the 
groundwater: (i) monitoring natural attenuation, (ii) enhanced in-situ bioremediation, (iii) in-situ 
chemical oxidation (ISCO), and (iv) a combination of options (1) through (3). 

4.2.2 Description of Remedial Options for Groundwater  

4.2.2.1 Monitored Natural Attenuation 

Monitored natural attenuation (MNA) relies on natural processes (abiotic degradation, 
biodegradation, sorption, evaporation, etc.) to reduce or “attenuate” concentrations of 
contaminants in the environment. An MNA approach may be a viable option at Grantville Mill 
subject to demonstrating through continued monitoring and/or predictive groundwater modeling 
that Site conditions are favorable for PCE degradation. The extent of attenuation must be sufficient 
to reduce COI concentrations to RRS at a to-be-determined Point of Exposure.  

The following data gaps must be addressed under an MNA approach: 

1. obtaining additional data on Site geochemical parameters (electron donor concentrations, 
temperature, pH, oxidation-reduction potential, alkalinity, etc.) to evaluate the feasibility 
of MNA (according to an EPA scoring matrix); 

2. completing delineation of groundwater PCE; 
3. establishing the appropriate Point of Exposure; 
4. performing additional groundwater monitoring over time to assess PCE attenuation rates 

and data trends; and 
5. completing a groundwater flow/solute transport model to predict the PCE condition at the 

Point of Exposure. 
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4.2.2.2 Enhanced In-situ Bioremediation 

An enhanced in-situ bioremediation approach augments biodegradation of organic constituents in 
groundwater by stimulating and maintaining the growth and reproduction of indigenous 
microorganisms. Enhanced in-situ bioremediation involves a delivery system that provides one or 
more of the following depending on limiting Site condition: (i) electron acceptor/donor, (ii) 
nutrients, e.g., nitrogen or phosphorus, and (iii) a carbon source.   

An enhanced in-situ bioremediation approach is considered a viable option to reduce PCE 
groundwater concentrations if Site conditions are favorable for supporting microorganisms 
capable of reductive dechlorination, and a long-term management strategy is reasonable for the 
Site. Reductive dechlorination is a well understood process capable of complete conversion of 
PCE and TCE to benign ethene/ethane. The resources to implement enhanced bioremediation are 
commercially available. 

Data gaps that must be addressed under an enhanced in-situ bioremediation approach include: 

1. performing a preliminary evaluation for the feasibility of enhanced bioremediation, i.e. 
assess Site geochemistry and general MNA parameters; 

2. performing a treatability study to test for the presence of indigenous microorganism 
capable of degrading PCE and its degradation products and for aquifer parameters that may 
be limiting to an enhanced bioremediation approach. 

4.2.2.3 In-Situ Chemical Oxidation 

In-situ chemical oxidation (ISCO) treatment reduces the concentrations of environmental 
contaminants by introducing a strong chemical oxidizer directly into the contaminated media. 
ISCO is generally considered a viable remedial option for PCE dissolved in groundwater. The 
appropriateness of ISCO depends on matching the oxidant and delivery system (e.g. standard 
injection well, screw auger mixing, and hydraulic fracture well injection) to the Site-specific 
contaminants and conditions. Based on the contaminants and conditions at the Site, the potential 
chemical oxidants considered include permanganate and persulfate.   

Data gaps that must be addressed under an ISCO approach include: 
1. collecting additional Site-specific data to design an ISCO approach, e.g. geochemical 

parameters; and 
2. performing a bench-scale ISCO treatability study to determine soil acidity and natural 

oxidant demand (NOD). 
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5 MILESTONE SCHEDULE 

The Projected Milestone Schedule (Appendix E) is benchmarked according to acceptance into the 
VRP.   
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Table 1. Summary of Prior Groundwater Sampling

Well
Date 

Collected
Tetrachloro 

ethene
Trichloro 

ethene
cis 1,2-

Dichloroethene Chloroform
Bormodichloro

methane
Trichloroflour

omethane
TW-1 Feb-10 ND
TW-2 Feb-10 ND
TW-4 Feb-10 2000

ATMW-N Aug-13 330 ND ND ND ND ND
ATMW-E Aug-13 0.28 ND ND ND ND ND
ATMW-S Aug-13 ND ND ND ND ND ND

MW-1 Apr-14 3.9 ND ND 1.6 0.42 ND
MW-2 Apr-14 28.7 3.3 0.95 ND ND 11.3
MW-3 May-14 2.3 ND ND ND ND ND
MW-4 Apr-14 11.8 ND ND 6 1.5 ND
MW-5 Apr-14 598 ND ND ND ND ND

MW-5D May-14 9.8 6.9 ND 12.1 ND ND
MW-5D Jun-14 0.79 3.7 ND 5.3 ND ND
MW-6 May-14 379 ND ND 1.1 ND ND

ND non detect
Units micrograms per liter (g/L)



Table 2. Groundwater Delineation Criteria

Type 1 RRS (g/L) 
[delineation criteria]

Tetrachloroethene 5
Trichloroethene 5
cis 1,2-Dichloroethene 70
Chloroform 80
Bormodichloromethane 80
Trichloroflouromethane 2000
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Ardaman Monitoring Wells

April-May 2014
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VOLUNTARY REMEDIATION PROGRAM 
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APPENDIX B 
 

TAX MAP AND WARRANTY DEED 



Coweta County Assessor

Parcel:  G05  0008 008  Acres: 13.48
Name: CAPITAL CITY BANK Land Value $144,660.00

Site: 0 Building Value $300,000.00

Sale: $1,847,016 on 07-2010 Reason=07 Qual=U Misc Value $0.00

Mail:

1301 METROPOLITAN BLVD

TALLAHASSEE, FL 32308

Total Value: $444,660.00

The Coweta County Assessor's Office makes every effort to produce the most accurate information possible.  No warranties, expressed or implied, are provided for the data herein, its use or interpretation. The assessment
information is from the last certified taxroll. All data is subject to change before the next certified taxroll. PLEASE NOTE THAT THE PROPERTY APPRAISER MAPS ARE FOR ASSESSMENT PURPOSES ONLY NEITHER

COWETA COUNTY NOR ITS EMPLOYEES ASSUME RESPONSIBILITY FOR ERRORS OR OMISSIONS ---THIS IS NOT A SURVEY---
Date printed:  02/10/15 : 08:23:45
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Project Manager : Steve Reecy, P.E. 
Project Name  :           Grandville 14-1081 
Purchase Order#         :  
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WO#   :  
 
    
 
Laboratory Information 
 
Laboratory Utilized : Pace Analytical Services 
Laboratory Report # : 35135146 
FLDOH/NELAC# : E83079 
Laboratory Address : 8 East Tower Circle, Ormond Beach, FL 32174 
Laboratory Phone # : 386-672-5668 
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May 02, 2014

LIMS USE: FR - PROJECT MANAGER

LIMS OBJECT ID: 35135146

35135146

Project:

Pace Project No.:

RE:

Project Manager
Ardaman & Associates
3175 W. Thorpe St
Tallahassee, FL 32303

Grandville 14-1081

Dear Project Manager:

Enclosed are the analytical results for sample(s) received by the laboratory on April 23, 2014.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sakina Mckenzie

sakina.mckenzie@pacelabs.com

Project Manager

Enclosures

cc: Ms. Ava O'Hollearn, IntraNet Lab Services, LLLP

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668
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CERTIFICATIONS

Pace Project No.:

Project:

35135146

Grandville 14-1081

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL  32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Illinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maine Certification #: FL01264
Maryland Certification: #346
Massachusetts Certification #: M-FL1264
Michigan Certification #: 9911

Mississippi Certification: FL NELAC Reciprocity
Montana Certification #: Cert 0074
Nebraska Certification: NE-OS-28-14
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958
New Jersey Certification #: FL765
New York Certification #: 11608
North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264
South Carolina Certification: #96042001
Tennessee Certification #: TN02974
Texas Certification: FL NELAC Reciprocity
US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165
Washington Certification #: C955
West Virginia Certification #: 9962C
Wisconsin Certification #: 399079670
Wyoming (EPA Region 8): FL NELAC Reciprocity

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668
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SAMPLE SUMMARY

Pace Project No.:

Project:

35135146

Grandville 14-1081

Lab ID Sample ID Matrix Date Collected Date Received

35135146001 MW1 Water 04/18/14 13:00 04/23/14 10:15

35135146002 MW2 Water 04/18/14 12:25 04/23/14 10:15

35135146003 MW4 Water 04/18/14 11:50 04/23/14 10:15

35135146004 MW5 Water 04/18/14 11:10 04/23/14 10:15
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Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

35135146

Grandville 14-1081

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

35135146001 MW1 EPA 8260 33 PASI-OJLR

35135146002 MW2 EPA 8260 33 PASI-OJLR

35135146003 MW4 EPA 8260 33 PASI-OJLR

35135146004 MW5 EPA 8260 33 PASI-OJLR

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668
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SUMMARY OF DETECTION

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameters AnalyzedResult

Lab Sample ID 

Report Limit QualifiersUnitsMethod

Client Sample ID

35135146001 MW1

Bromodichloromethane 0.42 I ug/L 05/01/14 15:110.60EPA 8260

Chloroform 1.6 ug/L 05/01/14 15:111.0EPA 8260

Tetrachloroethene 3.9 ug/L 05/01/14 15:111.0EPA 8260

35135146002 MW2

cis-1,2-Dichloroethene 0.95 I ug/L 05/01/14 15:361.0EPA 8260

Tetrachloroethene 28.7 ug/L 05/01/14 15:361.0EPA 8260

Trichloroethene 3.3 ug/L 05/01/14 15:361.0EPA 8260

Trichlorofluoromethane 11.3 ug/L 05/01/14 15:361.0EPA 8260

35135146003 MW4

Bromodichloromethane 1.5 ug/L 04/27/14 00:290.60EPA 8260

Chloroform 6.0 ug/L 04/27/14 00:291.0EPA 8260

Tetrachloroethene 11.8 ug/L 04/27/14 00:291.0EPA 8260

35135146004 MW5

Tetrachloroethene 598 ug/L 05/01/14 12:3510.0EPA 8260

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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Ormond Beach, FL 32174
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35135146

Grandville 14-1081

Sample: MW1 Lab ID: 35135146001 Collected: 04/18/14 13:00 Received: 04/23/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.42 I ug/L 05/01/14 15:11 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 05/01/14 15:11 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 05/01/14 15:11 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 05/01/14 15:11 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 05/01/14 15:11 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 05/01/14 15:11 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 05/01/14 15:11 110-75-810.0 0.50 1

Chloroform 1.6 ug/L 05/01/14 15:11 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 05/01/14 15:11 74-87-31.0 0.62 1

Dibromochloromethane 0.26U ug/L 05/01/14 15:11 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 05/01/14 15:11 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 05/01/14 15:11 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 05/01/14 15:11 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 05/01/14 15:11 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 05/01/14 15:11 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 05/01/14 15:11 107-06-21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 05/01/14 15:11 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 05/01/14 15:11 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 05/01/14 15:11 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 05/01/14 15:11 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 05/01/14 15:11 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 05/01/14 15:11 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 05/01/14 15:11 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 05/01/14 15:11 79-34-50.50 0.12 1

Tetrachloroethene 3.9 ug/L 05/01/14 15:11 127-18-41.0 0.50 1

1,1,1-Trichloroethane 0.50U ug/L 05/01/14 15:11 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 05/01/14 15:11 79-00-51.0 0.50 1

Trichloroethene 0.50U ug/L 05/01/14 15:11 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 05/01/14 15:11 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 05/01/14 15:11 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 99 % 05/01/14 15:11 460-00-470-114 1

1,2-Dichloroethane-d4 (S) 99 % 05/01/14 15:11 17060-07-086-125 1

Toluene-d8 (S) 100 % 05/01/14 15:11 2037-26-587-113 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35135146

Grandville 14-1081

Sample: MW2 Lab ID: 35135146002 Collected: 04/18/14 12:25 Received: 04/23/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.27U ug/L 05/01/14 15:36 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 05/01/14 15:36 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 05/01/14 15:36 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 05/01/14 15:36 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 05/01/14 15:36 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 05/01/14 15:36 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 05/01/14 15:36 110-75-810.0 0.50 1

Chloroform 0.50U ug/L 05/01/14 15:36 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 05/01/14 15:36 74-87-31.0 0.62 1

Dibromochloromethane 0.26U ug/L 05/01/14 15:36 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 05/01/14 15:36 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 05/01/14 15:36 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 05/01/14 15:36 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 05/01/14 15:36 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 05/01/14 15:36 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 05/01/14 15:36 107-06-21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 05/01/14 15:36 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.95 I ug/L 05/01/14 15:36 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 05/01/14 15:36 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 05/01/14 15:36 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 05/01/14 15:36 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 05/01/14 15:36 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 05/01/14 15:36 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 05/01/14 15:36 79-34-50.50 0.12 1

Tetrachloroethene 28.7 ug/L 05/01/14 15:36 127-18-41.0 0.50 1

1,1,1-Trichloroethane 0.50U ug/L 05/01/14 15:36 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 05/01/14 15:36 79-00-51.0 0.50 1

Trichloroethene 3.3 ug/L 05/01/14 15:36 79-01-61.0 0.50 1

Trichlorofluoromethane 11.3 ug/L 05/01/14 15:36 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 05/01/14 15:36 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 100 % 05/01/14 15:36 460-00-470-114 1

1,2-Dichloroethane-d4 (S) 105 % 05/01/14 15:36 17060-07-086-125 1

Toluene-d8 (S) 100 % 05/01/14 15:36 2037-26-587-113 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35135146

Grandville 14-1081

Sample: MW4 Lab ID: 35135146003 Collected: 04/18/14 11:50 Received: 04/23/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 1.5 ug/L 04/27/14 00:29 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 04/27/14 00:29 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 04/27/14 00:29 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 04/27/14 00:29 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 04/27/14 00:29 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 04/27/14 00:29 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 04/27/14 00:29 110-75-810.0 0.50 1

Chloroform 6.0 ug/L 04/27/14 00:29 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 04/27/14 00:29 74-87-31.0 0.62 1

Dibromochloromethane 0.26U ug/L 04/27/14 00:29 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 04/27/14 00:29 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 04/27/14 00:29 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 04/27/14 00:29 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 04/27/14 00:29 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 04/27/14 00:29 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 04/27/14 00:29 107-06-21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 04/27/14 00:29 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 04/27/14 00:29 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 04/27/14 00:29 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 04/27/14 00:29 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 04/27/14 00:29 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 04/27/14 00:29 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 04/27/14 00:29 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 04/27/14 00:29 79-34-50.50 0.12 1

Tetrachloroethene 11.8 ug/L 04/27/14 00:29 127-18-41.0 0.50 1

1,1,1-Trichloroethane 0.50U ug/L 04/27/14 00:29 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 04/27/14 00:29 79-00-51.0 0.50 1

Trichloroethene 0.50U ug/L 04/27/14 00:29 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 04/27/14 00:29 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 04/27/14 00:29 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 94 % 04/27/14 00:29 460-00-470-114 1

1,2-Dichloroethane-d4 (S) 101 % 04/27/14 00:29 17060-07-086-125 1

Toluene-d8 (S) 98 % 04/27/14 00:29 2037-26-587-113 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35135146

Grandville 14-1081

Sample: MW5 Lab ID: 35135146004 Collected: 04/18/14 11:10 Received: 04/23/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.27U ug/L 04/27/14 00:54 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 04/27/14 00:54 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 04/27/14 00:54 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 04/27/14 00:54 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 04/27/14 00:54 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 04/27/14 00:54 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 04/27/14 00:54 110-75-810.0 0.50 1

Chloroform 0.50U ug/L 04/27/14 00:54 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 04/27/14 00:54 74-87-31.0 0.62 1

Dibromochloromethane 0.26U ug/L 04/27/14 00:54 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 04/27/14 00:54 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 04/27/14 00:54 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 04/27/14 00:54 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 04/27/14 00:54 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 04/27/14 00:54 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 04/27/14 00:54 107-06-21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 04/27/14 00:54 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 04/27/14 00:54 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 04/27/14 00:54 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 04/27/14 00:54 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 04/27/14 00:54 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 04/27/14 00:54 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 04/27/14 00:54 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 04/27/14 00:54 79-34-50.50 0.12 1

Tetrachloroethene 598 ug/L 05/01/14 12:35 127-18-410.0 5.0 10

1,1,1-Trichloroethane 0.50U ug/L 04/27/14 00:54 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 04/27/14 00:54 79-00-51.0 0.50 1

Trichloroethene 0.50U ug/L 04/27/14 00:54 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 04/27/14 00:54 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 04/27/14 00:54 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 93 % 04/27/14 00:54 460-00-470-114 1

1,2-Dichloroethane-d4 (S) 106 % 04/27/14 00:54 17060-07-086-125 1

Toluene-d8 (S) 96 % 04/27/14 00:54 2037-26-587-113 1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/11485

EPA 8260

EPA 8260

8260 MSV

Associated Lab Samples: 35135146003, 35135146004

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 888432

Associated Lab Samples: 35135146003, 35135146004

Matrix: Water

Analyzed

1,1,1-Trichloroethane ug/L 0.50U 1.0 04/26/14 22:24

1,1,2,2-Tetrachloroethane ug/L 0.12U 0.50 04/26/14 22:24

1,1,2-Trichloroethane ug/L 0.50U 1.0 04/26/14 22:24

1,1-Dichloroethane ug/L 0.50U 1.0 04/26/14 22:24

1,1-Dichloroethene ug/L 0.50U 1.0 04/26/14 22:24

1,2-Dichlorobenzene ug/L 0.50U 1.0 04/26/14 22:24

1,2-Dichloroethane ug/L 0.50U 1.0 04/26/14 22:24

1,2-Dichloropropane ug/L 0.50U 1.0 04/26/14 22:24

1,3-Dichlorobenzene ug/L 0.50U 1.0 04/26/14 22:24

1,4-Dichlorobenzene ug/L 0.50U 1.0 04/26/14 22:24

2-Chloroethylvinyl ether ug/L 0.50U 10.0 04/26/14 22:24

Bromodichloromethane ug/L 0.27U 0.60 04/26/14 22:24

Bromoform ug/L 0.50U 1.0 04/26/14 22:24

Bromomethane ug/L 0.50U 1.0 04/26/14 22:24

Carbon tetrachloride ug/L 0.50U 1.0 04/26/14 22:24

Chlorobenzene ug/L 0.50U 1.0 04/26/14 22:24

Chloroethane ug/L 0.50U 1.0 04/26/14 22:24

Chloroform ug/L 0.50U 1.0 04/26/14 22:24

Chloromethane ug/L 0.62U 1.0 04/26/14 22:24

cis-1,2-Dichloroethene ug/L 0.50U 1.0 04/26/14 22:24

cis-1,3-Dichloropropene ug/L 0.25U 0.50 04/26/14 22:24

Dibromochloromethane ug/L 0.26U 0.50 04/26/14 22:24

Dichlorodifluoromethane ug/L 0.50U 1.0 04/26/14 22:24

Methylene Chloride ug/L 2.5U 5.0 04/26/14 22:24

Tetrachloroethene ug/L 0.50U 1.0 04/26/14 22:24

trans-1,2-Dichloroethene ug/L 0.50U 1.0 04/26/14 22:24

trans-1,3-Dichloropropene ug/L 0.25U 0.50 04/26/14 22:24

Trichloroethene ug/L 0.50U 1.0 04/26/14 22:24

Trichlorofluoromethane ug/L 0.50U 1.0 04/26/14 22:24

Vinyl chloride ug/L 0.50U 1.0 04/26/14 22:24

1,2-Dichloroethane-d4 (S) % 102 86-125 04/26/14 22:24

4-Bromofluorobenzene (S) % 90 70-114 04/26/14 22:24

Toluene-d8 (S) % 97 87-113 04/26/14 22:24

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

888433LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/L 19.620 98 70-130

1,1,2,2-Tetrachloroethane ug/L 18.920 94 70-130

1,1,2-Trichloroethane ug/L 20.020 100 70-130

1,1-Dichloroethane ug/L 20.120 101 70-130
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

888433LABORATORY CONTROL SAMPLE:

LCSSpike

1,1-Dichloroethene ug/L 18.620 93 70-130

1,2-Dichlorobenzene ug/L 18.420 92 70-130

1,2-Dichloroethane ug/L 19.620 98 70-130

1,2-Dichloropropane ug/L 19.820 99 70-130

1,3-Dichlorobenzene ug/L 18.820 94 70-130

1,4-Dichlorobenzene ug/L 18.320 91 70-130

2-Chloroethylvinyl ether ug/L 18.720 93 70-130

Bromodichloromethane ug/L 19.320 96 70-130

Bromoform ug/L 17.620 88 68-130

Bromomethane ug/L 18.720 93 38-179

Carbon tetrachloride ug/L 19.520 98 70-130

Chlorobenzene ug/L 19.720 98 70-130

Chloroethane ug/L 19.720 99 59-149

Chloroform ug/L 19.120 96 70-130

Chloromethane ug/L 23.120 115 68-130

cis-1,2-Dichloroethene ug/L 20.120 101 70-130

cis-1,3-Dichloropropene ug/L 20.420 102 70-130

Dibromochloromethane ug/L 18.520 92 70-130

Dichlorodifluoromethane ug/L 20.320 101 67-130

Methylene Chloride ug/L 19.020 95 70-130

Tetrachloroethene ug/L 22.920 115 66-133

trans-1,2-Dichloroethene ug/L 18.620 93 70-130

trans-1,3-Dichloropropene ug/L 19.620 98 70-130

Trichloroethene ug/L 19.720 98 70-130

Trichlorofluoromethane ug/L 18.120 91 70-131

Vinyl chloride ug/L 21.620 108 69-140

1,2-Dichloroethane-d4 (S) % 95 86-125

4-Bromofluorobenzene (S) % 98 70-114

Toluene-d8 (S) % 102 87-113

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

888434MATRIX SPIKE SAMPLE:

MSSpike

Result

35134844001

1,1,1-Trichloroethane ug/L 23.820 119 47-141<0.50

1,1,2,2-Tetrachloroethane ug/L 21.920 110 49-131<0.12

1,1,2-Trichloroethane ug/L 20.920 105 50-130<0.50

1,1-Dichloroethane ug/L 23.220 116 54-137<0.50

1,1-Dichloroethene ug/L 23.120 116 45-155<0.50

1,2-Dichlorobenzene ug/L 21.520 108 43-130<0.50

1,2-Dichloroethane ug/L 21.920 109 54-130<0.50

1,2-Dichloropropane ug/L 22.120 111 53-130<0.50

1,3-Dichlorobenzene ug/L 20.720 103 47-128<0.50

1,4-Dichlorobenzene ug/L 21.320 107 38-130<0.50

2-Chloroethylvinyl ether ug/L 35.420 177 20-183<0.50

Bromodichloromethane ug/L 21.620 108 46-130<0.27

Bromoform ug/L 18.220 91 32-130<0.50

Bromomethane ug/L 12.720 63 20-152<0.50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/02/2014 11:31 AM

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668

Page 11 of 21



#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

888434MATRIX SPIKE SAMPLE:

MSSpike

Result

35134844001

Carbon tetrachloride ug/L 24.520 123 37-137<0.50

Chlorobenzene ug/L 21.720 108 46-130<0.50

Chloroethane ug/L 21.820 109 48-159<0.50

Chloroform ug/L 22.320 112 51-130<0.50

Chloromethane ug/L 11.620 58 39-144<0.62

cis-1,2-Dichloroethene ug/L 22.720 113 54-130<0.50

cis-1,3-Dichloropropene ug/L 21.220 106 45-130<0.25

Dibromochloromethane ug/L 20.220 101 43-130<0.26

Dichlorodifluoromethane ug/L 29.920 149 38-151<0.50

Methylene Chloride ug/L 21.720 109 51-135<2.5

Tetrachloroethene ug/L 16.920 84 26-130<0.50

trans-1,2-Dichloroethene ug/L 22.520 112 48-142<0.50

trans-1,3-Dichloropropene ug/L 19.520 97 45-130<0.25

Trichloroethene ug/L 22.920 115 42-133<0.50

Trichlorofluoromethane ug/L 24.620 123 46-146<0.50

Vinyl chloride ug/L 22.120 111 57-142<0.50

1,2-Dichloroethane-d4 (S) % 101 86-125

4-Bromofluorobenzene (S) % 98 70-114

Toluene-d8 (S) % 101 87-113

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35134844006

888435SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L 0.50U 40<0.50

1,1,2,2-Tetrachloroethane ug/L 0.12U 40<0.12

1,1,2-Trichloroethane ug/L 0.50U 40<0.50

1,1-Dichloroethane ug/L 0.50U 40<0.50

1,1-Dichloroethene ug/L 0.50U 40<0.50

1,2-Dichlorobenzene ug/L 0.50U 40<0.50

1,2-Dichloroethane ug/L 0.50U 40<0.50

1,2-Dichloropropane ug/L 0.50U 40<0.50

1,3-Dichlorobenzene ug/L 0.50U 40<0.50

1,4-Dichlorobenzene ug/L 0.50U 40<0.50

2-Chloroethylvinyl ether ug/L 0.50U 40<0.50

Bromodichloromethane ug/L 0.27U 40<0.27

Bromoform ug/L 0.50U 40<0.50

Bromomethane ug/L 0.50U 40<0.50

Carbon tetrachloride ug/L 0.50U 40<0.50

Chlorobenzene ug/L 0.50U 40<0.50

Chloroethane ug/L 0.50U 40<0.50

Chloroform ug/L 0.50U 40<0.50

Chloromethane ug/L 0.62U 40<0.62

cis-1,2-Dichloroethene ug/L 0.50U 40<0.50

cis-1,3-Dichloropropene ug/L 0.25U 40<0.25

Dibromochloromethane ug/L 0.26U 40<0.26

Dichlorodifluoromethane ug/L 0.50U 40<0.50

Methylene Chloride ug/L 2.5U 40<2.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35134844006

888435SAMPLE DUPLICATE:

Tetrachloroethene ug/L 0.50U 40<0.50

trans-1,2-Dichloroethene ug/L 0.50U 40<0.50

trans-1,3-Dichloropropene ug/L 0.25U 40<0.25

Trichloroethene ug/L 0.50U 40<0.50

Trichlorofluoromethane ug/L 0.50U 40<0.50

Vinyl chloride ug/L 0.50U 40<0.50

1,2-Dichloroethane-d4 (S) % 106 1108

4-Bromofluorobenzene (S) % 104 896

Toluene-d8 (S) % 99 3102
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/11527

EPA 8260

EPA 8260

8260 MSV

Associated Lab Samples: 35135146001, 35135146002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 891375

Associated Lab Samples: 35135146001, 35135146002

Matrix: Water

Analyzed

1,1,1-Trichloroethane ug/L 0.50U 1.0 05/01/14 10:15

1,1,2,2-Tetrachloroethane ug/L 0.12U 0.50 05/01/14 10:15

1,1,2-Trichloroethane ug/L 0.50U 1.0 05/01/14 10:15

1,1-Dichloroethane ug/L 0.50U 1.0 05/01/14 10:15

1,1-Dichloroethene ug/L 0.50U 1.0 05/01/14 10:15

1,2-Dichlorobenzene ug/L 0.50U 1.0 05/01/14 10:15

1,2-Dichloroethane ug/L 0.50U 1.0 05/01/14 10:15

1,2-Dichloropropane ug/L 0.50U 1.0 05/01/14 10:15

1,3-Dichlorobenzene ug/L 0.50U 1.0 05/01/14 10:15

1,4-Dichlorobenzene ug/L 0.50U 1.0 05/01/14 10:15

2-Chloroethylvinyl ether ug/L 0.50U 10.0 05/01/14 10:15

Bromodichloromethane ug/L 0.27U 0.60 05/01/14 10:15

Bromoform ug/L 0.50U 1.0 05/01/14 10:15

Bromomethane ug/L 0.50U 1.0 05/01/14 10:15

Carbon tetrachloride ug/L 0.50U 1.0 05/01/14 10:15

Chlorobenzene ug/L 0.50U 1.0 05/01/14 10:15

Chloroethane ug/L 0.50U 1.0 05/01/14 10:15

Chloroform ug/L 0.50U 1.0 05/01/14 10:15

Chloromethane ug/L 0.62U 1.0 05/01/14 10:15

cis-1,2-Dichloroethene ug/L 0.50U 1.0 05/01/14 10:15

cis-1,3-Dichloropropene ug/L 0.25U 0.50 05/01/14 10:15

Dibromochloromethane ug/L 0.26U 0.50 05/01/14 10:15

Dichlorodifluoromethane ug/L 0.50U 1.0 05/01/14 10:15

Methylene Chloride ug/L 2.5U 5.0 05/01/14 10:15

Tetrachloroethene ug/L 0.50U 1.0 05/01/14 10:15

trans-1,2-Dichloroethene ug/L 0.50U 1.0 05/01/14 10:15

trans-1,3-Dichloropropene ug/L 0.25U 0.50 05/01/14 10:15

Trichloroethene ug/L 0.50U 1.0 05/01/14 10:15

Trichlorofluoromethane ug/L 0.50U 1.0 05/01/14 10:15

Vinyl chloride ug/L 0.50U 1.0 05/01/14 10:15

1,2-Dichloroethane-d4 (S) % 101 86-125 05/01/14 10:15

4-Bromofluorobenzene (S) % 101 70-114 05/01/14 10:15

Toluene-d8 (S) % 100 87-113 05/01/14 10:15

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

891376LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/L 21.220 106 70-130

1,1,2,2-Tetrachloroethane ug/L 22.620 113 70-130

1,1,2-Trichloroethane ug/L 21.120 105 70-130

1,1-Dichloroethane ug/L 21.020 105 70-130
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

891376LABORATORY CONTROL SAMPLE:

LCSSpike

1,1-Dichloroethene ug/L 21.420 107 70-130

1,2-Dichlorobenzene ug/L 21.420 107 70-130

1,2-Dichloroethane ug/L 20.420 102 70-130

1,2-Dichloropropane ug/L 21.020 105 70-130

1,3-Dichlorobenzene ug/L 21.320 107 70-130

1,4-Dichlorobenzene ug/L 20.720 103 70-130

2-Chloroethylvinyl ether ug/L 16.320 81 70-130

Bromodichloromethane ug/L 21.020 105 70-130

Bromoform ug/L 22.020 110 68-130

Bromomethane ug/L 17.320 87 38-179

Carbon tetrachloride ug/L 21.320 106 70-130

Chlorobenzene ug/L 21.820 109 70-130

Chloroethane ug/L 22.820 114 59-149

Chloroform ug/L 20.120 100 70-130

Chloromethane ug/L 24.820 124 68-130

cis-1,2-Dichloroethene ug/L 21.920 110 70-130

cis-1,3-Dichloropropene ug/L 21.320 106 70-130

Dibromochloromethane ug/L 21.620 108 70-130

Dichlorodifluoromethane ug/L 21.920 110 67-130

Methylene Chloride ug/L 19.520 97 70-130

Tetrachloroethene ug/L 17.120 85 66-133

trans-1,2-Dichloroethene ug/L 20.720 103 70-130

trans-1,3-Dichloropropene ug/L 21.920 110 70-130

Trichloroethene ug/L 20.720 104 70-130

Trichlorofluoromethane ug/L 21.320 107 70-131

Vinyl chloride ug/L 22.820 114 69-140

1,2-Dichloroethane-d4 (S) % 106 86-125

4-Bromofluorobenzene (S) % 100 70-114

Toluene-d8 (S) % 99 87-113

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

891378MATRIX SPIKE SAMPLE:

MSSpike

Result

35135461004

1,1,1-Trichloroethane ug/L 20.620 103 47-1410.50U

1,1,2,2-Tetrachloroethane ug/L 20.420 102 49-1310.12U

1,1,2-Trichloroethane ug/L 19.920 99 50-1300.50U

1,1-Dichloroethane ug/L 20.120 100 54-1370.50U

1,1-Dichloroethene ug/L 20.920 104 45-1550.50U

1,2-Dichlorobenzene ug/L 19.220 96 43-1300.50U

1,2-Dichloroethane ug/L 19.220 96 54-1300.50U

1,2-Dichloropropane ug/L 19.820 99 53-1300.50U

1,3-Dichlorobenzene ug/L 18.420 92 47-1280.50U

1,4-Dichlorobenzene ug/L 18.320 92 38-1300.50U

2-Chloroethylvinyl ether ug/L 0.50U J(M1)20 0 20-1830.50U

Bromodichloromethane ug/L 20.420 102 46-1300.27U

Bromoform ug/L 18.720 93 32-1300.50U

Bromomethane ug/L 11.120 56 20-1520.50U
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

891378MATRIX SPIKE SAMPLE:

MSSpike

Result

35135461004

Carbon tetrachloride ug/L 21.620 108 37-1370.50U

Chlorobenzene ug/L 20.320 102 46-1300.50U

Chloroethane ug/L 22.220 111 48-1590.50U

Chloroform ug/L 20.020 100 51-1300.50U

Chloromethane ug/L 17.520 88 39-1440.62U

cis-1,2-Dichloroethene ug/L 20.820 104 54-1300.50U

cis-1,3-Dichloropropene ug/L 19.320 97 45-1300.25U

Dibromochloromethane ug/L 20.320 101 43-1300.26U

Dichlorodifluoromethane ug/L 25.420 127 38-1510.50U

Methylene Chloride ug/L 18.720 94 51-1352.5U

Tetrachloroethene ug/L 15.320 77 26-1300.50U

trans-1,2-Dichloroethene ug/L 19.320 96 48-1420.50U

trans-1,3-Dichloropropene ug/L 19.220 96 45-1300.25U

Trichloroethene ug/L 19.320 96 42-1330.50U

Trichlorofluoromethane ug/L 24.420 122 46-1460.50U

Vinyl chloride ug/L 23.420 117 57-1420.50U

1,2-Dichloroethane-d4 (S) % J(S0)97 86-125

4-Bromofluorobenzene (S) % 99 70-114

Toluene-d8 (S) % 99 87-113

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35135461003

891377SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L 0.50U 400.50U

1,1,2,2-Tetrachloroethane ug/L 0.12U 400.12U

1,1,2-Trichloroethane ug/L 0.50U 400.50U

1,1-Dichloroethane ug/L 0.50U 400.50U

1,1-Dichloroethene ug/L 0.50U 400.50U

1,2-Dichlorobenzene ug/L 0.50U 400.50U

1,2-Dichloroethane ug/L 0.50U 400.50U

1,2-Dichloropropane ug/L 0.50U 400.50U

1,3-Dichlorobenzene ug/L 0.50U 400.50U

1,4-Dichlorobenzene ug/L 0.50U 400.50U

2-Chloroethylvinyl ether ug/L 0.50U 400.50U

Bromodichloromethane ug/L 0.27U 400.27U

Bromoform ug/L 0.50U 400.50U

Bromomethane ug/L 0.50U 400.50U

Carbon tetrachloride ug/L 0.50U 400.50U

Chlorobenzene ug/L 0.50U 400.50U

Chloroethane ug/L 0.50U 400.50U

Chloroform ug/L 0.50U 400.50U

Chloromethane ug/L 0.62U 400.62U

cis-1,2-Dichloroethene ug/L 0.50U 400.50U

cis-1,3-Dichloropropene ug/L 0.25U 400.25U

Dibromochloromethane ug/L 0.26U 400.26U

Dichlorodifluoromethane ug/L 0.50U 400.50U

Methylene Chloride ug/L 2.5U 402.5U
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35135146

Grandville 14-1081

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35135461003

891377SAMPLE DUPLICATE:

Tetrachloroethene ug/L 0.50U 400.50U

trans-1,2-Dichloroethene ug/L 0.50U 400.50U

trans-1,3-Dichloropropene ug/L 0.25U 400.25U

Trichloroethene ug/L 0.50U 400.50U

Trichlorofluoromethane ug/L 0.50U 400.50U

Vinyl chloride ug/L 0.50U 400.50U

1,2-Dichloroethane-d4 (S) % 103 697

4-Bromofluorobenzene (S) % 95 196

Toluene-d8 (S) % 99 .799
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QUALIFIERS

Pace Project No.:

Project:

35135146

Grandville 14-1081

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Ormond BeachPASI-O

ANALYTE QUALIFIERS

The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit. I

Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

J(M1)

Estimated Value. Surrogate recovery outside laboratory control limits.J(S0)
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

35135146

Grandville 14-1081

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

35135146001 MSV/11527MW1 EPA 8260

35135146002 MSV/11527MW2 EPA 8260

35135146003 MSV/11485MW4 EPA 8260

35135146004 MSV/11485MW5 EPA 8260
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June 03, 2014

LIMS USE: FR - PROJECT MANAGER

LIMS OBJECT ID: 35139608

35139608

Project:

Pace Project No.:

RE:

Project Manager
Ardaman & Associates
3175 W. Thorpe St
Tallahassee, FL 32303

Grandville 14-1081

Dear Project Manager:

Enclosed are the analytical results for sample(s) received by the laboratory on May 28, 2014.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sakina Mckenzie

sakina.mckenzie@pacelabs.com

Project Manager

Enclosures

cc: Ms. Ava O'Hollearn, IntraNet Lab Services, LLLP
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CERTIFICATIONS

Pace Project No.:

Project:

35139608

Grandville 14-1081

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL  32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Illinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maine Certification #: FL01264
Maryland Certification: #346
Massachusetts Certification #: M-FL1264
Michigan Certification #: 9911

Mississippi Certification: FL NELAC Reciprocity
Montana Certification #: Cert 0074
Nebraska Certification: NE-OS-28-14
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958
New Jersey Certification #: FL765
New York Certification #: 11608
North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264
South Carolina Certification: #96042001
Tennessee Certification #: TN02974
Texas Certification: FL NELAC Reciprocity
US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165
Washington Certification #: C955
West Virginia Certification #: 9962C
Wisconsin Certification #: 399079670
Wyoming (EPA Region 8): FL NELAC Reciprocity
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SAMPLE SUMMARY

Pace Project No.:

Project:

35139608

Grandville 14-1081

Lab ID Sample ID Matrix Date Collected Date Received

35139608001 MW-6 Water 05/22/14 11:25 05/28/14 12:00

35139608002 MW-5D Water 05/22/14 12:50 05/28/14 12:00

35139608003 MW-3 Water 05/22/14 13:20 05/28/14 12:00
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

35139608

Grandville 14-1081

Lab ID Sample ID Method

Analytes

ReportedAnalysts

35139608001 MW-6 EPA 8260 34SK

35139608002 MW-5D EPA 8260 34SK

35139608003 MW-3 EPA 8260 34SK
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SUMMARY OF DETECTION

Pace Project No.:

Project:

35139608

Grandville 14-1081

Parameters AnalyzedResult

Lab Sample ID 

Report Limit QualifiersUnitsMethod

Client Sample ID

35139608001 MW-6

Chloroform 1.1 ug/L 05/29/14 07:041.0EPA 8260

Tetrachloroethene 379 ug/L 06/02/14 11:3610.0EPA 8260

35139608002 MW-5D

Chloroform 12.1 ug/L 05/29/14 07:291.0EPA 8260

Tetrachloroethene 9.8 ug/L 05/29/14 07:291.0EPA 8260

Trichloroethene 6.9 ug/L 05/29/14 07:291.0EPA 8260

35139608003 MW-3

Tetrachloroethene 2.3 ug/L 05/29/14 07:541.0EPA 8260
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35139608

Grandville 14-1081

Sample: MW-6 Lab ID: 35139608001 Collected: 05/22/14 11:25 Received: 05/28/14 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.27U ug/L 05/29/14 07:04 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 05/29/14 07:04 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 05/29/14 07:04 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 05/29/14 07:04 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 05/29/14 07:04 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 05/29/14 07:04 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 05/29/14 07:04 110-75-810.0 0.50 1

Chloroform 1.1 ug/L 05/29/14 07:04 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 05/29/14 07:04 74-87-3 L31.0 0.62 1

Dibromochloromethane 0.26U ug/L 05/29/14 07:04 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 05/29/14 07:04 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 05/29/14 07:04 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 05/29/14 07:04 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 05/29/14 07:04 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 05/29/14 07:04 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 05/29/14 07:04 107-06-21.0 0.50 1

1,2-Dichloroethene (Total) 0.50U ug/L 05/29/14 07:04 540-59-0 N21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 05/29/14 07:04 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 05/29/14 07:04 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 05/29/14 07:04 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 05/29/14 07:04 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 05/29/14 07:04 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 05/29/14 07:04 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 05/29/14 07:04 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 05/29/14 07:04 79-34-50.50 0.12 1

Tetrachloroethene 379 ug/L 06/02/14 11:36 127-18-410.0 5.0 10

1,1,1-Trichloroethane 0.50U ug/L 05/29/14 07:04 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 05/29/14 07:04 79-00-51.0 0.50 1

Trichloroethene 0.50U ug/L 05/29/14 07:04 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 05/29/14 07:04 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 05/29/14 07:04 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 116 % 05/29/14 07:04 460-00-4 J(S0)70-114 1

1,2-Dichloroethane-d4 (S) 91 % 05/29/14 07:04 17060-07-086-125 1

Toluene-d8 (S) 101 % 05/29/14 07:04 2037-26-587-113 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35139608

Grandville 14-1081

Sample: MW-5D Lab ID: 35139608002 Collected: 05/22/14 12:50 Received: 05/28/14 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.27U ug/L 05/29/14 07:29 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 05/29/14 07:29 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 05/29/14 07:29 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 05/29/14 07:29 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 05/29/14 07:29 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 05/29/14 07:29 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 05/29/14 07:29 110-75-810.0 0.50 1

Chloroform 12.1 ug/L 05/29/14 07:29 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 05/29/14 07:29 74-87-3 L31.0 0.62 1

Dibromochloromethane 0.26U ug/L 05/29/14 07:29 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 05/29/14 07:29 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 05/29/14 07:29 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 05/29/14 07:29 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 05/29/14 07:29 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 05/29/14 07:29 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 05/29/14 07:29 107-06-21.0 0.50 1

1,2-Dichloroethene (Total) 0.50U ug/L 05/29/14 07:29 540-59-0 N21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 05/29/14 07:29 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 05/29/14 07:29 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 05/29/14 07:29 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 05/29/14 07:29 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 05/29/14 07:29 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 05/29/14 07:29 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 05/29/14 07:29 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 05/29/14 07:29 79-34-50.50 0.12 1

Tetrachloroethene 9.8 ug/L 05/29/14 07:29 127-18-41.0 0.50 1

1,1,1-Trichloroethane 0.50U ug/L 05/29/14 07:29 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 05/29/14 07:29 79-00-51.0 0.50 1

Trichloroethene 6.9 ug/L 05/29/14 07:29 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 05/29/14 07:29 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 05/29/14 07:29 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 117 % 05/29/14 07:29 460-00-4 J(S0)70-114 1

1,2-Dichloroethane-d4 (S) 96 % 05/29/14 07:29 17060-07-086-125 1

Toluene-d8 (S) 99 % 05/29/14 07:29 2037-26-587-113 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

35139608

Grandville 14-1081

Sample: MW-3 Lab ID: 35139608003 Collected: 05/22/14 13:20 Received: 05/28/14 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.27U ug/L 05/29/14 07:54 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 05/29/14 07:54 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 05/29/14 07:54 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 05/29/14 07:54 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 05/29/14 07:54 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 05/29/14 07:54 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 05/29/14 07:54 110-75-810.0 0.50 1

Chloroform 0.50U ug/L 05/29/14 07:54 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 05/29/14 07:54 74-87-3 L31.0 0.62 1

Dibromochloromethane 0.26U ug/L 05/29/14 07:54 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 05/29/14 07:54 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 05/29/14 07:54 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 05/29/14 07:54 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 05/29/14 07:54 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 05/29/14 07:54 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 05/29/14 07:54 107-06-21.0 0.50 1

1,2-Dichloroethene (Total) 0.50U ug/L 05/29/14 07:54 540-59-0 N21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 05/29/14 07:54 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 05/29/14 07:54 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 05/29/14 07:54 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 05/29/14 07:54 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 05/29/14 07:54 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 05/29/14 07:54 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 05/29/14 07:54 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 05/29/14 07:54 79-34-50.50 0.12 1

Tetrachloroethene 2.3 ug/L 05/29/14 07:54 127-18-41.0 0.50 1

1,1,1-Trichloroethane 0.50U ug/L 05/29/14 07:54 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 05/29/14 07:54 79-00-51.0 0.50 1

Trichloroethene 0.50U ug/L 05/29/14 07:54 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 05/29/14 07:54 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 05/29/14 07:54 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 115 % 05/29/14 07:54 460-00-4 J(S0)70-114 1

1,2-Dichloroethane-d4 (S) 92 % 05/29/14 07:54 17060-07-086-125 1

Toluene-d8 (S) 101 % 05/29/14 07:54 2037-26-587-113 1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

35139608

Grandville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/11809

EPA 8260

EPA 8260

8260 MSV

Associated Lab Samples: 35139608001, 35139608002, 35139608003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 913774

Associated Lab Samples: 35139608001, 35139608002, 35139608003

Matrix: Water

Analyzed

1,1,1-Trichloroethane ug/L 0.50U 1.0 05/28/14 23:05

1,1,2,2-Tetrachloroethane ug/L 0.12U 0.50 05/28/14 23:05

1,1,2-Trichloroethane ug/L 0.50U 1.0 05/28/14 23:05

1,1-Dichloroethane ug/L 0.50U 1.0 05/28/14 23:05

1,1-Dichloroethene ug/L 0.50U 1.0 05/28/14 23:05

1,2-Dichlorobenzene ug/L 0.50U 1.0 05/28/14 23:05

1,2-Dichloroethane ug/L 0.50U 1.0 05/28/14 23:05

1,2-Dichloroethene (Total) ug/L 0.50U 1.0 N205/28/14 23:05

1,2-Dichloropropane ug/L 0.50U 1.0 05/28/14 23:05

1,3-Dichlorobenzene ug/L 0.50U 1.0 05/28/14 23:05

1,4-Dichlorobenzene ug/L 0.50U 1.0 05/28/14 23:05

2-Chloroethylvinyl ether ug/L 0.50U 10.0 05/28/14 23:05

Bromodichloromethane ug/L 0.27U 0.60 05/28/14 23:05

Bromoform ug/L 0.50U 1.0 05/28/14 23:05

Bromomethane ug/L 0.50U 1.0 05/28/14 23:05

Carbon tetrachloride ug/L 0.50U 1.0 05/28/14 23:05

Chlorobenzene ug/L 0.50U 1.0 05/28/14 23:05

Chloroethane ug/L 0.50U 1.0 05/28/14 23:05

Chloroform ug/L 0.50U 1.0 05/28/14 23:05

Chloromethane ug/L 0.62U 1.0 05/28/14 23:05

cis-1,2-Dichloroethene ug/L 0.50U 1.0 05/28/14 23:05

cis-1,3-Dichloropropene ug/L 0.25U 0.50 05/28/14 23:05

Dibromochloromethane ug/L 0.26U 0.50 05/28/14 23:05

Dichlorodifluoromethane ug/L 0.50U 1.0 05/28/14 23:05

Methylene Chloride ug/L 2.5U 5.0 05/28/14 23:05

Tetrachloroethene ug/L 0.50U 1.0 05/28/14 23:05

trans-1,2-Dichloroethene ug/L 0.50U 1.0 05/28/14 23:05

trans-1,3-Dichloropropene ug/L 0.25U 0.50 05/28/14 23:05

Trichloroethene ug/L 0.50U 1.0 05/28/14 23:05

Trichlorofluoromethane ug/L 0.50U 1.0 05/28/14 23:05

Vinyl chloride ug/L 0.50U 1.0 05/28/14 23:05

1,2-Dichloroethane-d4 (S) % 95 86-125 05/28/14 23:05

4-Bromofluorobenzene (S) % 120 70-114 S305/28/14 23:05

Toluene-d8 (S) % 96 87-113 05/28/14 23:05

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

913775LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/L 21.720 109 70-130

1,1,2,2-Tetrachloroethane ug/L 18.620 93 70-130
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35139608

Grandville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

913775LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,2-Trichloroethane ug/L 21.120 105 70-130

1,1-Dichloroethane ug/L 17.920 90 70-130

1,1-Dichloroethene ug/L 20.320 101 70-130

1,2-Dichlorobenzene ug/L 21.020 105 70-130

1,2-Dichloroethane ug/L 20.220 101 70-130

1,2-Dichloroethene (Total) ug/L 38.3 N240 96 70-130

1,2-Dichloropropane ug/L 17.720 88 70-130

1,3-Dichlorobenzene ug/L 21.420 107 70-130

1,4-Dichlorobenzene ug/L 21.320 107 70-130

2-Chloroethylvinyl ether ug/L 17.720 89 70-130

Bromodichloromethane ug/L 21.620 108 70-130

Bromoform ug/L 21.920 110 68-130

Bromomethane ug/L 27.120 135 38-179

Carbon tetrachloride ug/L 23.120 115 70-130

Chlorobenzene ug/L 22.220 111 70-130

Chloroethane ug/L 20.520 103 59-149

Chloroform ug/L 20.420 102 70-130

Chloromethane ug/L 33.6 J(L0)20 168 68-130

cis-1,2-Dichloroethene ug/L 19.220 96 70-130

cis-1,3-Dichloropropene ug/L 19.020 95 70-130

Dibromochloromethane ug/L 22.320 111 70-130

Dichlorodifluoromethane ug/L 19.420 97 67-130

Methylene Chloride ug/L 18.520 92 70-130

Tetrachloroethene ug/L 23.620 118 66-133

trans-1,2-Dichloroethene ug/L 19.120 95 70-130

trans-1,3-Dichloropropene ug/L 18.920 95 70-130

Trichloroethene ug/L 24.520 122 70-130

Trichlorofluoromethane ug/L 23.620 118 70-131

Vinyl chloride ug/L 20.020 100 69-140

1,2-Dichloroethane-d4 (S) % 89 86-125

4-Bromofluorobenzene (S) % 111 70-114

Toluene-d8 (S) % 103 87-113

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

916164MATRIX SPIKE SAMPLE:

MSSpike

Result

35139370002

1,1,1-Trichloroethane ug/L 20.420 102 47-1410.50U

1,1,2,2-Tetrachloroethane ug/L 15.820 79 49-1310.12U

1,1,2-Trichloroethane ug/L 19.520 98 50-1300.50U

1,1-Dichloroethane ug/L 18.120 90 54-1370.50U

1,1-Dichloroethene ug/L 21.120 106 45-1550.50U

1,2-Dichlorobenzene ug/L 18.320 92 43-1300.50U

1,2-Dichloroethane ug/L 18.620 93 54-1300.50U

1,2-Dichloroethene (Total) ug/L 35.7 N240 89 50-1500.50U

1,2-Dichloropropane ug/L 18.220 91 53-1300.50U
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35139608

Grandville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

916164MATRIX SPIKE SAMPLE:

MSSpike

Result

35139370002

1,3-Dichlorobenzene ug/L 19.820 99 47-1280.50U

1,4-Dichlorobenzene ug/L 19.620 98 38-1300.50U

2-Chloroethylvinyl ether ug/L 0.50U J(M1)20 0 20-1830.50U

Bromodichloromethane ug/L 19.820 99 46-1300.27U

Bromoform ug/L 20.220 101 32-1300.50U

Bromomethane ug/L 20.520 102 20-1520.50U

Carbon tetrachloride ug/L 23.320 116 37-1370.50U

Chlorobenzene ug/L 21.120 105 46-1300.50U

Chloroethane ug/L 20.920 105 48-1590.50U

Chloroform ug/L 18.620 93 51-1300.50U

Chloromethane ug/L 27.620 138 39-1440.62U

cis-1,2-Dichloroethene ug/L 17.620 88 54-1300.50U

cis-1,3-Dichloropropene ug/L 16.920 85 45-1300.25U

Dibromochloromethane ug/L 22.020 110 43-1300.26U

Dichlorodifluoromethane ug/L 25.620 128 38-1510.50U

Methylene Chloride ug/L 18.520 93 51-1352.5U

Tetrachloroethene ug/L 20.720 103 26-1300.50U

trans-1,2-Dichloroethene ug/L 18.120 91 48-1420.50U

trans-1,3-Dichloropropene ug/L 16.720 83 45-1300.25U

Trichloroethene ug/L 21.320 106 42-1330.50U

Trichlorofluoromethane ug/L 25.720 129 46-1460.50U

Vinyl chloride ug/L 18.720 93 57-1420.50U

1,2-Dichloroethane-d4 (S) % 97 86-125

4-Bromofluorobenzene (S) % 114 70-114

Toluene-d8 (S) % 99 87-113

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35139370001

916163SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L 0.50U 400.50U

1,1,2,2-Tetrachloroethane ug/L 0.12U 400.12U

1,1,2-Trichloroethane ug/L 0.50U 400.50U

1,1-Dichloroethane ug/L 0.50U 400.50U

1,1-Dichloroethene ug/L 0.50U 400.50U

1,2-Dichlorobenzene ug/L 0.50U 400.50U

1,2-Dichloroethane ug/L 0.50U 400.50U

1,2-Dichloroethene (Total) ug/L 0.50U N2400.50U

1,2-Dichloropropane ug/L 0.50U 400.50U

1,3-Dichlorobenzene ug/L 0.50U 400.50U

1,4-Dichlorobenzene ug/L 0.50U 400.50U

2-Chloroethylvinyl ether ug/L 0.50U 400.50U

Bromodichloromethane ug/L 0.27U 400.27U

Bromoform ug/L 0.50U 400.50U

Bromomethane ug/L 0.50U 400.50U

Carbon tetrachloride ug/L 0.50U 400.50U

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/03/2014 10:11 AM

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668

Page 11 of 16



#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

35139608

Grandville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35139370001

916163SAMPLE DUPLICATE:

Chlorobenzene ug/L 0.50U 400.50U

Chloroethane ug/L 0.50U 400.50U

Chloroform ug/L 0.50U 400.50U

Chloromethane ug/L 0.62U 400.62U

cis-1,2-Dichloroethene ug/L 0.50U 400.50U

cis-1,3-Dichloropropene ug/L 0.25U 400.25U

Dibromochloromethane ug/L 0.26U 400.26U

Dichlorodifluoromethane ug/L 0.50U 400.50U

Methylene Chloride ug/L 2.5U 402.5U

Tetrachloroethene ug/L 0.50U 400.50U

trans-1,2-Dichloroethene ug/L 0.50U 400.50U

trans-1,3-Dichloropropene ug/L 0.25U 400.25U

Trichloroethene ug/L 0.50U 400.50U

Trichlorofluoromethane ug/L 0.50U 400.50U

Vinyl chloride ug/L 0.50U 400.50U

1,2-Dichloroethane-d4 (S) % 92 597

4-Bromofluorobenzene (S) % 113 J(IS)2111

Toluene-d8 (S) % 97 6103
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QUALIFIERS

Pace Project No.:

Project:

35139608

Grandville 14-1081

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Estimated Value. The internal standard recovery associated with this result exceeds the lower control limit. The reported
result should be considered an estimated value.

J(IS)

Estimated Value. Analyte recovery in the laboratory control sample (LCS) was outside QC limits.J(L0)

Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

J(M1)

Estimated Value. Surrogate recovery outside laboratory control limits.J(S0)

Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in
associated samples.  Results unaffected by high bias.

L3

The lab does not hold TNI accreditation for this parameter.N2

Surrogate recovery exceeded laboratory control limits. Analyte presence below reporting limits in associated samples.
Results unaffected by high bias.

S3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

35139608

Grandville 14-1081

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

35139608001 MSV/11809MW-6 EPA 8260

35139608002 MSV/11809MW-5D EPA 8260

35139608003 MSV/11809MW-3 EPA 8260
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July 10, 2014

LIMS USE: FR - PROJECT MANAGER

LIMS OBJECT ID: 35144292

35144292

Project:

Pace Project No.:

RE:

Project Manager
Ardaman & Associates
3175 W. Thorpe St
Tallahassee, FL 32303

Grantville 14-1081

Dear Project Manager:

Enclosed are the analytical results for sample(s) received by the laboratory on July 02, 2014.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sakina Mckenzie

sakina.mckenzie@pacelabs.com

Project Manager

Enclosures

cc: Ms. Ava O'Hollearn, IntraNet Lab Services, LLLP
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CERTIFICATIONS

Pace Project No.:

Project:

35144292

Grantville 14-1081

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL  32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Illinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maryland Certification: #346
Massachusetts Certification #: M-FL1264
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity

Missouri Certification #: 236
Montana Certification #: Cert 0074
Nebraska Certification: NE-OS-28-14
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958
New Jersey Certification #: FL765
New York Certification #: 11608
North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264
South Carolina Certification: #96042001
Tennessee Certification #: TN02974
Texas Certification: FL NELAC Reciprocity
US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165
Washington Certification #: C955
West Virginia Certification #: 9962C
Wisconsin Certification #: 399079670
Wyoming (EPA Region 8): FL NELAC Reciprocity
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SAMPLE SUMMARY

Pace Project No.:

Project:

35144292

Grantville 14-1081

Lab ID Sample ID Matrix Date Collected Date Received

35144292001 MW-5D Water 06/30/14 09:00 07/02/14 11:05
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

35144292

Grantville 14-1081

Lab ID Sample ID Method

Analytes

ReportedAnalysts

35144292001 MW-5D EPA 8260 34SK
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SUMMARY OF DETECTION

Pace Project No.:

Project:

35144292

Grantville 14-1081

Parameters AnalyzedResult

Lab Sample ID 

Report Limit QualifiersUnitsMethod

Client Sample ID

35144292001 MW-5D

Chloroform 5.3 ug/L 07/08/14 06:471.0EPA 8260

Tetrachloroethene 0.79 I ug/L 07/08/14 06:471.0EPA 8260

Trichloroethene 3.7 ug/L 07/08/14 06:471.0EPA 8260

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668

Page 5 of 14



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

35144292

Grantville 14-1081

Sample: MW-5D Lab ID: 35144292001 Collected: 06/30/14 09:00 Received: 07/02/14 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Analytical Method: EPA 8260

Bromodichloromethane 0.27U ug/L 07/08/14 06:47 75-27-40.60 0.27 1

Bromoform 0.50U ug/L 07/08/14 06:47 75-25-21.0 0.50 1

Bromomethane 0.50U ug/L 07/08/14 06:47 74-83-91.0 0.50 1

Carbon tetrachloride 0.50U ug/L 07/08/14 06:47 56-23-51.0 0.50 1

Chlorobenzene 0.50U ug/L 07/08/14 06:47 108-90-71.0 0.50 1

Chloroethane 0.50U ug/L 07/08/14 06:47 75-00-31.0 0.50 1

2-Chloroethylvinyl ether 0.50U ug/L 07/08/14 06:47 110-75-810.0 0.50 1

Chloroform 5.3 ug/L 07/08/14 06:47 67-66-31.0 0.50 1

Chloromethane 0.62U ug/L 07/08/14 06:47 74-87-31.0 0.62 1

Dibromochloromethane 0.26U ug/L 07/08/14 06:47 124-48-10.50 0.26 1

1,2-Dichlorobenzene 0.50U ug/L 07/08/14 06:47 95-50-11.0 0.50 1

1,3-Dichlorobenzene 0.50U ug/L 07/08/14 06:47 541-73-11.0 0.50 1

1,4-Dichlorobenzene 0.50U ug/L 07/08/14 06:47 106-46-71.0 0.50 1

Dichlorodifluoromethane 0.50U ug/L 07/08/14 06:47 75-71-81.0 0.50 1

1,1-Dichloroethane 0.50U ug/L 07/08/14 06:47 75-34-31.0 0.50 1

1,2-Dichloroethane 0.50U ug/L 07/08/14 06:47 107-06-21.0 0.50 1

1,2-Dichloroethene (Total) 0.50U ug/L 07/08/14 06:47 540-59-0 N21.0 0.50 1

1,1-Dichloroethene 0.50U ug/L 07/08/14 06:47 75-35-41.0 0.50 1

cis-1,2-Dichloroethene 0.50U ug/L 07/08/14 06:47 156-59-21.0 0.50 1

trans-1,2-Dichloroethene 0.50U ug/L 07/08/14 06:47 156-60-51.0 0.50 1

1,2-Dichloropropane 0.50U ug/L 07/08/14 06:47 78-87-51.0 0.50 1

cis-1,3-Dichloropropene 0.25U ug/L 07/08/14 06:47 10061-01-50.50 0.25 1

trans-1,3-Dichloropropene 0.25U ug/L 07/08/14 06:47 10061-02-60.50 0.25 1

Methylene Chloride 2.5U ug/L 07/08/14 06:47 75-09-25.0 2.5 1

1,1,2,2-Tetrachloroethane 0.12U ug/L 07/08/14 06:47 79-34-50.50 0.12 1

Tetrachloroethene 0.79 I ug/L 07/08/14 06:47 127-18-41.0 0.50 1

1,1,1-Trichloroethane 0.50U ug/L 07/08/14 06:47 71-55-61.0 0.50 1

1,1,2-Trichloroethane 0.50U ug/L 07/08/14 06:47 79-00-51.0 0.50 1

Trichloroethene 3.7 ug/L 07/08/14 06:47 79-01-61.0 0.50 1

Trichlorofluoromethane 0.50U ug/L 07/08/14 06:47 75-69-41.0 0.50 1

Vinyl chloride 0.50U ug/L 07/08/14 06:47 75-01-41.0 0.50 1

Surrogates
4-Bromofluorobenzene (S) 103 % 07/08/14 06:47 460-00-470-114 1

1,2-Dichloroethane-d4 (S) 99 % 07/08/14 06:47 17060-07-086-125 1

Toluene-d8 (S) 100 % 07/08/14 06:47 2037-26-587-113 1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

35144292

Grantville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/12136

EPA 8260

EPA 8260

8260 MSV

Associated Lab Samples: 35144292001

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 946938

Associated Lab Samples: 35144292001

Matrix: Water

Analyzed

1,1,1-Trichloroethane ug/L 0.50U 1.0 07/07/14 22:48

1,1,2,2-Tetrachloroethane ug/L 0.12U 0.50 07/07/14 22:48

1,1,2-Trichloroethane ug/L 0.50U 1.0 07/07/14 22:48

1,1-Dichloroethane ug/L 0.50U 1.0 07/07/14 22:48

1,1-Dichloroethene ug/L 0.50U 1.0 07/07/14 22:48

1,2-Dichlorobenzene ug/L 0.50U 1.0 07/07/14 22:48

1,2-Dichloroethane ug/L 0.50U 1.0 07/07/14 22:48

1,2-Dichloroethene (Total) ug/L 0.50U 1.0 N207/07/14 22:48

1,2-Dichloropropane ug/L 0.50U 1.0 07/07/14 22:48

1,3-Dichlorobenzene ug/L 0.50U 1.0 07/07/14 22:48

1,4-Dichlorobenzene ug/L 0.50U 1.0 07/07/14 22:48

2-Chloroethylvinyl ether ug/L 0.50U 10.0 07/07/14 22:48

Bromodichloromethane ug/L 0.27U 0.60 07/07/14 22:48

Bromoform ug/L 0.50U 1.0 07/07/14 22:48

Bromomethane ug/L 0.50U 1.0 07/07/14 22:48

Carbon tetrachloride ug/L 0.50U 1.0 07/07/14 22:48

Chlorobenzene ug/L 0.50U 1.0 07/07/14 22:48

Chloroethane ug/L 0.50U 1.0 07/07/14 22:48

Chloroform ug/L 0.50U 1.0 07/07/14 22:48

Chloromethane ug/L 0.62U 1.0 07/07/14 22:48

cis-1,2-Dichloroethene ug/L 0.50U 1.0 07/07/14 22:48

cis-1,3-Dichloropropene ug/L 0.25U 0.50 07/07/14 22:48

Dibromochloromethane ug/L 0.26U 0.50 07/07/14 22:48

Dichlorodifluoromethane ug/L 0.50U 1.0 07/07/14 22:48

Methylene Chloride ug/L 2.5U 5.0 07/07/14 22:48

Tetrachloroethene ug/L 0.50U 1.0 07/07/14 22:48

trans-1,2-Dichloroethene ug/L 0.50U 1.0 07/07/14 22:48

trans-1,3-Dichloropropene ug/L 0.25U 0.50 07/07/14 22:48

Trichloroethene ug/L 0.50U 1.0 07/07/14 22:48

Trichlorofluoromethane ug/L 0.50U 1.0 07/07/14 22:48

Vinyl chloride ug/L 0.50U 1.0 07/07/14 22:48

1,2-Dichloroethane-d4 (S) % 104 86-125 07/07/14 22:48

4-Bromofluorobenzene (S) % 104 70-114 07/07/14 22:48

Toluene-d8 (S) % 103 87-113 07/07/14 22:48

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

946939LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/L 18.820 94 70-130

1,1,2,2-Tetrachloroethane ug/L 19.420 97 70-130
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QUALITY CONTROL DATA

Pace Project No.:

Project:

35144292

Grantville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

946939LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,2-Trichloroethane ug/L 20.120 100 70-130

1,1-Dichloroethane ug/L 17.420 87 70-130

1,1-Dichloroethene ug/L 17.220 86 70-130

1,2-Dichlorobenzene ug/L 19.920 100 70-130

1,2-Dichloroethane ug/L 18.520 93 70-130

1,2-Dichloroethene (Total) ug/L 36.0 N240 90 70-130

1,2-Dichloropropane ug/L 18.320 91 70-130

1,3-Dichlorobenzene ug/L 19.020 95 70-130

1,4-Dichlorobenzene ug/L 19.420 97 70-130

2-Chloroethylvinyl ether ug/L 21.420 107 70-130

Bromodichloromethane ug/L 18.920 95 70-130

Bromoform ug/L 20.220 101 68-130

Bromomethane ug/L 18.620 93 38-179

Carbon tetrachloride ug/L 18.820 94 70-130

Chlorobenzene ug/L 19.220 96 70-130

Chloroethane ug/L 18.420 92 59-149

Chloroform ug/L 19.220 96 70-130

Chloromethane ug/L 18.720 93 68-130

cis-1,2-Dichloroethene ug/L 18.220 91 70-130

cis-1,3-Dichloropropene ug/L 19.320 96 70-130

Dibromochloromethane ug/L 20.120 100 70-130

Dichlorodifluoromethane ug/L 20.820 104 67-130

Methylene Chloride ug/L 17.820 89 70-130

Tetrachloroethene ug/L 17.620 88 66-133

trans-1,2-Dichloroethene ug/L 17.820 89 70-130

trans-1,3-Dichloropropene ug/L 19.520 98 70-130

Trichloroethene ug/L 18.520 93 70-130

Trichlorofluoromethane ug/L 19.120 95 70-131

Vinyl chloride ug/L 17.020 85 69-140

1,2-Dichloroethane-d4 (S) % 95 86-125

4-Bromofluorobenzene (S) % 108 70-114

Toluene-d8 (S) % 102 87-113

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

949927MATRIX SPIKE SAMPLE:

MSSpike

Result

35144362005

1,1,1-Trichloroethane ug/L 18.820 94 47-1410.50U

1,1,2,2-Tetrachloroethane ug/L 17.220 86 49-1310.12U

1,1,2-Trichloroethane ug/L 17.720 88 50-1300.50U

1,1-Dichloroethane ug/L 16.220 81 54-1370.50U

1,1-Dichloroethene ug/L 16.620 83 45-1550.50U

1,2-Dichlorobenzene ug/L 19.420 97 43-1300.50U

1,2-Dichloroethane ug/L 18.220 91 54-1300.50U

1,2-Dichloroethene (Total) ug/L 35.0 N240 88 50-1500.50U

1,2-Dichloropropane ug/L 17.620 88 53-1300.50U
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QUALITY CONTROL DATA

Pace Project No.:

Project:

35144292

Grantville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

949927MATRIX SPIKE SAMPLE:

MSSpike

Result

35144362005

1,3-Dichlorobenzene ug/L 17.920 90 47-1280.50U

1,4-Dichlorobenzene ug/L 17.620 88 38-1300.50U

2-Chloroethylvinyl ether ug/L 0.50U J(M1)20 0 20-1830.50U

Bromodichloromethane ug/L 17.720 88 46-1300.27U

Bromoform ug/L 18.320 92 32-1300.50U

Bromomethane ug/L 15.520 78 20-1520.50U

Carbon tetrachloride ug/L 19.320 97 37-1370.50U

Chlorobenzene ug/L 18.220 91 46-1300.50U

Chloroethane ug/L 19.920 100 48-1590.50U

Chloroform ug/L 17.720 88 51-1300.50U

Chloromethane ug/L 16.720 83 39-1440.62U

cis-1,2-Dichloroethene ug/L 17.620 88 54-1300.50U

cis-1,3-Dichloropropene ug/L 17.820 89 45-1300.25U

Dibromochloromethane ug/L 18.520 92 43-1300.26U

Dichlorodifluoromethane ug/L 27.520 137 38-1510.50U

Methylene Chloride ug/L 16.620 83 51-1352.5U

Tetrachloroethene ug/L 16.920 85 26-1300.50U

trans-1,2-Dichloroethene ug/L 17.420 87 48-1420.50U

trans-1,3-Dichloropropene ug/L 17.320 86 45-1300.25U

Trichloroethene ug/L 18.420 92 42-1330.50U

Trichlorofluoromethane ug/L 22.820 114 46-1460.50U

Vinyl chloride ug/L 21.020 105 57-1420.50U

1,2-Dichloroethane-d4 (S) % 101 86-125

4-Bromofluorobenzene (S) % 106 70-114

Toluene-d8 (S) % 102 87-113

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35144362004

949926SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L 0.50U 400.50U

1,1,2,2-Tetrachloroethane ug/L 0.12U 400.12U

1,1,2-Trichloroethane ug/L 0.50U 400.50U

1,1-Dichloroethane ug/L 0.50U 400.50U

1,1-Dichloroethene ug/L 0.50U 400.50U

1,2-Dichlorobenzene ug/L 0.50U 400.50U

1,2-Dichloroethane ug/L 0.50U 400.50U

1,2-Dichloroethene (Total) ug/L 0.50U N2400.50U

1,2-Dichloropropane ug/L 0.50U 400.50U

1,3-Dichlorobenzene ug/L 0.50U 400.50U

1,4-Dichlorobenzene ug/L 0.50U 400.50U

2-Chloroethylvinyl ether ug/L 0.50U 400.50U

Bromodichloromethane ug/L 0.27U 400.27U

Bromoform ug/L 0.50U 400.50U

Bromomethane ug/L 0.50U 400.50U

Carbon tetrachloride ug/L 0.50U 400.50U
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QUALITY CONTROL DATA

Pace Project No.:

Project:

35144292

Grantville 14-1081

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35144362004

949926SAMPLE DUPLICATE:

Chlorobenzene ug/L 0.50U 400.50U

Chloroethane ug/L 0.50U 400.50U

Chloroform ug/L 0.50U 400.50U

Chloromethane ug/L 0.62U 400.62U

cis-1,2-Dichloroethene ug/L 0.50U 400.50U

cis-1,3-Dichloropropene ug/L 0.25U 400.25U

Dibromochloromethane ug/L 0.26U 400.26U

Dichlorodifluoromethane ug/L 0.50U 400.50U

Methylene Chloride ug/L 2.5U 402.5U

Tetrachloroethene ug/L 0.50U 400.50U

trans-1,2-Dichloroethene ug/L 0.50U 400.50U

trans-1,3-Dichloropropene ug/L 0.25U 400.25U

Trichloroethene ug/L 0.50U 400.50U

Trichlorofluoromethane ug/L 0.50U 400.50U

Vinyl chloride ug/L 0.50U 400.50U

1,2-Dichloroethane-d4 (S) % 104 599

4-Bromofluorobenzene (S) % 97 10107

Toluene-d8 (S) % 105 797
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QUALIFIERS

Pace Project No.:

Project:

35144292

Grantville 14-1081

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

LOD - Limit of Detection.

LOQ - Limit of Quantitation.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit. I

Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

J(M1)

The lab does not hold TNI accreditation for this parameter.N2

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/10/2014 01:32 PM

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668
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APPENDIX C2 
 

WATER SUPPLY WELL SAMPLING MAY 2012 
  



Table 1.  Water Quality Test Results for Grantville Well, May, 2012 
 

STANDARD Result Recommendation
1 2

Lab ID 5256 5257

pH units 5.8 5.9 6.5 - 8.5 No Neutralization
Alkalinity mg/L 15.00 14.00
Hardness mg/L 25.56 25.29
TDS mg/L 71.00 84.00 <500 OK
Conductivity µS/cm 88.0 105.1
Turbidity NTU 36.00 16.40 < 5 No Filtration
Color units 56.00 96.00 <15 No Filtration
Al mg/L <0.03 <0.03 <0.05 OK
B mg/L <0.01 <0.01
Ca mg/L 7.00 6.92
Cl mg/L 10.71 10.77 <250 OK
CO2 mg/L 43.36 36.07
Cr mg/L <0.01 <0.01 <0.1 OK
Cu mg/L <0.01 <0.01 <1 OK
F mg/L 0.05 0.05 <2 OK
Fe mg/L 0.74 0.19 <0.3 Mixed Filtration
K mg/L 2.68 2.57
Mg mg/L 1.96 1.94
Mn mg/L <0.01 <0.01 <0.05 OK
Mo mg/L <0.01 <0.01
Na mg/L 8.07 8.06
Ni mg/L <0.01 <0.01
NO2-N mg/L <0.02 <0.02
NO3-N mg/L 1.98 1.98 <10 OK
NO3NO2
-N mg/L 1.98 1.98
P mg/L <0.06 <0.06
PO4 mg/L <0.05 <0.05
Si mg/L 7.32 7.23
SO4 mg/L 7.76 7.67 <250 OK
Zn mg/L 0.03 0.01 <5 OK

Lab ID FEW12:9744 FEW12:9745

Escherichia coli CFU/100 mL <1 <1 <1 OK
Total coliform CFU/100 mL 155.3 64.4 <1 No Disinfection

Sample ID

 
 
 
 



Table 2. Grantville Well Information. 
 

Date CG1 CG2 GM1 GM2 Source

Latitude 33.235575 33.234017 33.236933 33.238172 Google Earth
Longitude -84.836828 -84.837256 -84.832053 -84.831114 Google Earth
Well depth, ft 600 (?) 600 (?) > 300 > 300 Field
Casing size 14" 14" 8" 10" Field
Casing type steel steel steel steel Field
Pump #N/A Grundfos 2HP none none Field

Surface elevation, ft 860.0 855.0 868.0 842.5 USGS (approx)
Top of casing, ft 1.0 1.0 3.3 1.2 Field

Depth to water, ft 4/6/2012 19.5 #N/A 30.0 2.6 Field
before pumping 5/10/2012 #N/A #N/A 29.7 2.2 Field
max drawdown 5/10/2012 #N/A #N/A 31.3 18.5 Field

Water level, ft 4/6/2012 841.6 #N/A 841.3 841.1 calculated
before pumping 5/10/2012 #N/A #N/A 841.5 841.5 calculated
steady state during pumping 5/10/2012 #N/A #N/A 840.0 825.2 calculated
max drawdown 5/10/2012 #N/A #N/A 1.6 16.3 calculated

Aquifer test
pumping rate, gpm 5/10/2012 #N/A #N/A #N/A 18.6 Field
specific capacity, gpm/ft 5/10/2012 #N/A #N/A #N/A 1.1 calculated

Temperature, C 4/6/2012 17.9 #N/A 17.6 18.0 Field
before pumping 5/10/2012 #N/A #N/A #N/A 18.0 Field
max drawdown 5/10/2012 #N/A #N/A #N/A 18.0 Field

Sp, Conductance, uS/cm 4/6/2012 130 #N/A 79 77 Field
before pumping 5/10/2012 #N/A #N/A #N/A 78.0 Field
max drawdown 5/10/2012 #N/A #N/A #N/A 87.0 Field

pH 4/6/2012 5.3 #N/A 5.3 7.0 Field
before pumping 5/10/2012 #N/A #N/A #N/A 7.0 Field
max drawdown 5/10/2012 #N/A #N/A #N/A 5.6 Field

DO, mg/L 4/6/2012 4.2 #N/A 5.0 0.6 Field
before pumping 5/10/2012 #N/A #N/A #N/A 0.8 Field
max drawdown 5/10/2012 #N/A #N/A #N/A 4.7 Field

Total Coliform, CFU/100 mL 5/10/2012 #N/A #N/A #N/A 155.3 Lab Analysis
5/10/2012 #N/A #N/A #N/A 64.4 Lab Analysis

E. Coli, CFU/100 ml 5/10/2012 #N/A #N/A #N/A < 1 Lab Analysis
5/10/2012 #N/A #N/A #N/A < 1 Lab Analysis

Turbidty, NTU 5/10/2012 #N/A #N/A #N/A 53 Field

Alkalinity, mg/L
Total 5/10/2012 #N/A #N/A #N/A 17.5 Field
Phenolphthalein 5/10/2012 #N/A #N/A #N/A 0.0 Field  
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Appendix D 1 March 2015 

DEVELOPMENT OF GROUNDWATER RISK 
REDUCTION STANDARDS (RRS) 

Overview 

RRSs were derived for all constituents detected in groundwater that are regulated in Appendix III 
of the HSRA rules, Media Target Concentrations and Standard Exposure Assumptions.  Table D-
1 shows the regulated constituents that have been detected at the Site. Groundwater Risk Reduction 
Standards (RRS) were developed consistent with the following references: 

 Georgia Department of Natural Resources Environmental Protection Division (“EPD”) 
Hazardous Site Response Act (“HSRA”) rules and regulations (Chapter §391-3-19; GA 
EPD Reg §391-3-19); 

 HSRA Guidance (www.georgiaepd.org/documents/hsraguideCSRRS.html); and 
 Risk Assessment Guidance for Superfund (“RAGS”), Volume I - Human Health 

Evaluation Manual Part B, Development of Risk Based Preliminary Remediation Goals 
[EPA,1991]. 

As Stated in Section 3.3.1 of the VRP application (“Regulated Constituents of Interest and 
Delineation Criteria”), soil RRS were not derived due to the absence of soil data. Printouts of all 
worksheet files used to calculate the groundwater Type 1, Type 2, Type 3, and Type 4 RRS are 
included in Tables D-1 through D-8.   

Sources of Toxicity Values and Physical/Chemical Factors 

The physical-chemical characteristics and toxicity values used to calculate the RRSs are shown in 
Table D-2 and D-3, respectively. The most recent publication (January 2015) of EPA’s Regional 
Screening Level (“RSL”) tables were used as sources of both toxicity criteria and physical-
chemical properties for each constituent. 

Risk and Hazard Calculations 

Table D-4 and D-5 show the risk and hazard calculations for exposure to groundwater.  The 
equations used were obtained from EPA’s RAGS document (EPA, 1991), per the HSRA Rules.  
The equations are shown on each table and below the equations are the exposure factors relating 
to the adult resident, child resident, and industrial worker scenarios.  The exposure factors are 
either from the HSRA Rules or HSRA Guidance.  

Residential and Non-Residential RRS 

The Residential RRS (Type 1 and 2) and Non-Residential RRS (Type 3 and 4) are shown on Table 
D-6 and D-7, respectively. The Residential RRS is the higher of the Type 1 and Type 2 RRS.  
Similarly, the Non-Residential RRS is the higher of the Type 3 and Type 4 RRS. 



 

Appendix D 2 March 2015 

An example calculation for Type 2 and Type 4 RRS for PCE is provided in Table D-8. 

Finally, a summary of all of the RRSs compared to the maximum detected concentrations at the 
Site is shown on Table D-9.  



Table D-1. HSRA Values for Constituents Detected in Groundwater

Parameter CASText
Table 1 GW 

(mg/L)
GA MCL 

(mg/L)
Chloroform 67-66-3 0.08
cis-1,2-Dichloroethene 156-59-2 0.07 0.07
Dichlorobromomethane 75-27-4 0.08
Freon-11 75-69-4 2
Tetrachloroethene 127-18-4 0.005 0.005
Trichloroethene 79-01-6 0.005 0.005



Table D-2. Physical-Chemical Parameters

Organic Carbon 
Partition 

Coefficient (Koc)
Henry's Law 
Constant (H') Volatile Dei Kd* Kas α VF

(cm3/g) (unitless) = Da x E0.33
= Koc x OC =(H/Kd) x 41 cm2/s m3/kg

Chloroform 67-66-3 31.82 0.0769197 0.1500409 0.00367 V 0.054397637 0.6364 0.236439346 0.002493616 2755.65166
cis-1,2-Dichloroethene 156-59-2 39.6 0.0884088 0.1668029 0.00408 V 0.062522733 0.792 0.211212121 0.002572859 2726.217452
Dichlorobromomethane 75-27-4 31.82 0.0562629 0.0866721 0.00212 V 0.039789141 0.6364 0.136580767 0.001074421 4280.972603
Freon-11 75-69-4 43.89 0.065356 3.9656582 0.097 V 0.046219785 0.8778 4.530644794 0.022154444 504.4891272
Tetrachloroethene 127-18-4 94.94 0.0504664 0.7236304 0.0177 V 0.035689855 1.8988 0.382188751 0.002571879 2638.832893
Trichloroethene 79-01-6 60.7 0.0686618 0.4026983 0.00985 V 0.048557648 1.214 0.332660626 0.003074409 2436.301759

* Kd values fo metals are taken from SSG assuming a pH of 6.8

SSG -EPA Soil Screening Guidance - Values are calculated values unless otherwise indicated as measured.

ORNL RAIS - Oak Ridge National Laboratory Risk Assessment Information System LS = m length of side of contaminated area

EPI Suite -EPI (Estimation Programs Interface) Suite™ V = m/s wind speed in mixing zone

Calculated - from H' - Where H' =H*41 DH = m diffusion height

A = cm2 area of contamination
VF (m3/kg) = π =

(LS x V x DH) x (π x α x T)1/2 α = (Dei x E)

A          (2 x Dei x E x Kas x 10-3 kg/g) E + ρs(1-E)/Kas

Dei = cm2/s effective diffusivity

Di = molecular diffusivity (cm2/s)

E = total soil porosity

ρs = g/m3 density of soil solids

Kas = soil/air partition coefficient (g soil/cm3 air)

Chemical specific Henry's law constant (atm-m3/mol)

soil-water partition coefficient

Chemical specific organic carbon partition coefficient

0.02 soil organic carbon content fraction

T = 790000000 exposure interval

CASAnalyte

Henry's Law Constant at 
reference temperature of 

25 °C (H)

(atm-m3/mol)

Diffusivity in air 
(Da)

(cm2/s)



Table D-3. Toxicity Factors

NonCancer Toxicity Values Cancer Toxicity Values
Oral 
RfD

Inhalation 
RFC

Inhalation 
RfD

Oral 
CSF

Inhalation 
Unit Risk

Inhalation 
CSF

Cancer 
Class

mg/kg-day mg/m3 mg/kg-day
per mg/kg-

day per ug/m3
per mg/kg-

day

Chloroform 67-66-3 1.00E-02 9.80E-02 0.028 3.10E-02 2.30E-05 0.0805 B2
cis-1,2-Dichloroethene 156-59-2 2.00E-03    
Dichlorobromomethane 75-27-4 2.00E-02  6.20E-02 3.70E-05 0.1295
Freon-11 75-69-4 3.00E-01 7.00E-01 0.2   
Tetrachloroethene 127-18-4 6.00E-03 4.00E-02 0.01142857 2.10E-03 2.60E-07 0.00091 B
Trichloroethene 79-01-6 5.00E-04 2.00E-03 0.00057143 4.60E-02 4.10E-06 0.01435 A

RfD=

CSF= IUR (µg/m3) x 70 kg x 1000 µg/mg

20 (m3/d)

IRIS:  Intigrated Risk Information System (www.epa.gov/IRIS/)

Values are from the EPA Regional Screening Level Summary Table (May 2014), except where noted

Analyte CAS

RFC (mg/kg‐d) x 20 (m3/d)

70 (kg)



Table D-4. Groundwater Risk Calculations

Ingestion Inhalation Total Ingestion Inhalation Total Ingestion Inhalation Total
per mg/kg-

day
per mg/kg-

day mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Chloroform 67-66-3 V 3.10E-02 0.0805 0.02747312 0.00282126 0.0025585 0.058871 0.0030228 0.0028751 0.0923097 0.0035548 0.003423
cis-1,2-Dichloroethene 156-59-2 V
Dichlorobromomethane 75-27-4 V 6.20E-02 0.1295 0.01373656 0.00175375 0.0015552 0.0294355 0.001879 0.0017663 0.0461548 0.0022097 0.0021088
Freon-11 75-69-4 V
Tetrachloroethene 127-18-4 V 2.10E-03 0.00091 0.40555556 0.24957265 0.1544974 0.8690476 0.2673993 0.2044818 1.3626667 0.3144615 0.2555
Trichloroethene 79-01-6 V 4.60E-02 0.01435 0.01851449 0.01582656 0.0085327 0.0396739 0.016957 0.0118796 0.0622087 0.0199415 0.0151008

Ingestion/Oral C (mg/kg) = TR x BW x AT

EF x ED x (SFo x IRw)

Inhalation C (mg/kg) = TR x BW x AT Note:  Inhalation pathway not calculated if not volatile

EF x ED x (SFi x K x IRa)

RAGS Eqn 1 = TR x BW x AT

EF x ED x [(SFo x IRw) +  (SFi x K x IRa)]

Parameter Value Source Value Source Value Source
Body Weight, Adult (kg) BW 70 1 15 2 70 1

Exposure Frequency, Resident Adult (d/yr) EF 350 1 350 1 250 1

Exposure Duration, Resident Adult (yr) ED 30 1 6 2 25 1

Soil Ingestion, Resident Adult (mg/d) IRs 114 1 200 2 50 1

Water ingestion, Resident Adult (L/d) IRw 2 1 1 1 1 1

Inhalation Rate, Resident Adult (m3/d) IRa 15 1 15 2 20 1

Averaging Time, Cancer, Adult (d) AT 25550 1 25550 1 25550 1

Target Risk TR 1E-05 1 1E-05 1 1E-05 1

Water-to-air volatilization factor (L/m3) K 0.5 1 0.5 1 0.5 1

Particulate Emission Factor (m3/kg) PEF 4630000000 1 4630000000 1 4630000000 1

IngFactor 0.000851667 0.001825 0.0028616

InhFactor 0.000227111 0.000243333 0.00028616

Notes:

Source 1 - GaEPD Reg 391-3-19 Appendix III, Table 3

Source 2 -  HSRA Guidance http://www.georgiaepd.org/Documents/hsraguideCSRRRS.html

Adult Child Worker

Worker
Analyte CAS

Oral 
CSF

Inhalation 
CSF

RAGS Eqn. 1

Volatile?
Adult Child



Table D-5. Groundwater Hazard Calculations

Ingestion Inhalation Total Ingestion Inhalation Total Ingestion Inhalation Total
mg/kg-day mg/kg-day mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Chloroform 67-66-3 V 1.00E-02 0.028 0.365 0.27253333 0.156030534 0.156428571 0.0584 0.042524272 1.022 0.28616 0.2235625
cis-1,2-Dichloroethene 156-59-2 V 2.00E-03 0.073 0.073 0.031285714 0.031285714 0.2044 0.2044
Dichlorobromomethane 75-27-4 V 2.00E-02 0.73 0.73 0.312857143 0.312857143 2.044 2.044
Freon-11 75-69-4 V 3.00E-01 0.2 10.95 1.94666667 1.652830189 4.692857143 0.41714286 0.383090379 30.66 2.044 1.91625
Tetrachloroethene 127-18-4 V 6.00E-03 0.0114286 0.219 0.1112381 0.073768421 0.093857143 0.02383673 0.019009042 0.6132 0.1168 0.098112
Trichloroethene 79-01-6 V 5.00E-04 0.0005714 0.01825 0.0055619 0.004262774 0.007821429 0.00119184 0.001034238 0.0511 0.00584 0.005241026

Lead GSL based on Appendix III concentration

Ingestion/Oral C (mg/kg) = THI x BW x AT

EF x ED x (1/RfDo x IRw)

Inhalation C (mg/kg) = THI x BW x AT Note:  Inhalation pathway not calculated if not volatile

EF x ED x (1/RfDi x K x IRa)

RAGS Eqn 2 = THI x BW x AT

EF x ED x [(1/RfDo x IRw) +  (1/RfDi x K x IRa)]

Parameter Value Source Value Source Value Source
Body Weight, Adult (kg) BW 70 1 15 2 70 1

Exposure Frequency, Resident Adult (d/yr) EF 350 1 350 1 250 1

Exposure Duration, Resident Adult (yr) ED 30 1 6 2 25 1

Soil Ingestion, Resident Adult (mg/d) IRs 114 1 200 2 50 1

Water ingestion, Resident Adult (L/d) IRw 2 1 1 1 1 1

Inhalation Rate, Resident Adult (m3/d) IRa 15 1 15 2 20 1

Averaging Time, Noncancer, Adult (d) AT 10950 1 2190 1 9125 1 Exposure Duration x 365 days

Target hazard quotient THQ 1 1 1 1 1 1

Water-to-air volatilization factor (L/m3) K 0.5 1 0.5 1 0.5 1

Particulate Emission Factor (m3/kg) PEF 4630000000 1 4630000000 1 4630000000 1

IngFactor 36.5 15.64285714 102.2

InhFactor 9.733333333 2.085714286 10.22

Notes:

Source 1 - GaEPD Reg 391-3-19 Appendix III, Table 3

Source 2 -  HSRA Guidance http://www.georgiaepd.org/Documents/hsraguideCSRRRS.html

Adult Child Worker

Analyte CAS

RAGS Eqn. 2
Oral 
RfD

Inhalation 
RfDVolatile?

Adult Child Worker



Table D-6. Groundwater Residential Risk Reduction Standards

Table 1, App III GA MCL Bkg* Type 1 GW RRS Adult Child Adult Child Table 1, App III Bkg*
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Chloroform 67-66-3 0.08 0.08 0.15603 0.04252 0.00256 0.00288 0.00256 0.080 0.003 0.08
cis-1,2-Dichloroethene 156-59-2 0.07 0.07 0.07 0.07300 0.03129 0.03129 0.070 0.031 0.07
Dibromochloromethane 124-48-1 0.08 0.08 0.73000 0.31286 0.00194 0.00230 0.00194 0.080 0.002 0.08
Freon-11 75-69-4 2 2 1.65283 0.38309 0.38309 2.00 0.383 2
Tetrachloroethene 127-18-4 0.005 0.005 0.005 0.07377 0.01901 0.15450 0.20448 0.01901 0.005 0.019 0.01900904
Trichloroethene 79-01-6 0.005 0.005 0.005 0.00426 0.00103 0.00853 0.01188 0.00103 0.005 0.001 0.005

Analyte CAS

 Rule 391-3-19-.07(6)(b) and Guidance: The lesser of Table 1 App III 
and GA MCL (or where NA, the higher of DL or Bkg)

TYPE 1 GW RRS

Type 2 GW RRS

Residential 
GW RRS - 
higher of 

Type 1 and 2

 Rule 391-3-19-.07(7)(b): The lesser of Items 1 and 2 (or where NA, the higher of Table 1 App III, background or DL)

TYPE 2 GW RRS

Lesser of Items 1 
and 2

Alternate, if NAItem 1: RAGS Eqn 2 (NC) Item 2: RAGS Eqn 1 (C)



Table D-7. Groundwater Non-Residential Risk Reduction Standards

TYPE 3 GW RRS

Item 1 Item 2
RAGS Eqn 

2 (NC)
RAGS Eqn 1 

(C)
Table 1 
App III Bkg*

Type 4 GW 
RRS

mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Chloroform 67-66-3 0.08 0.22356 0.00342 0.00342 0.08 0.00342 0.080
cis-1,2-Dichloroethene 156-59-2 0.07 0.20440 0.20440 0.07 0.20440 0.204
Dibromochloromethane 124-48-1 0.08 2.04400 0.00278 0.00278 0.08 0.00278 0.080
Freon-11 75-69-4 2 1.91625 1.91625 2 1.91625 2.000
Tetrachloroethene 127-18-4 0.005 0.09811 0.25550 0.09811 0.005 0.09811 0.098
Trichloroethene 79-01-6 0.005 0.00524 0.01510 0.00524 0.005 0.00524 0.005

Analyte CAS
 Rule 391-3-19-.07(8)(c)

Same as 
Type 1 GW RRS

Non-Residential 
RRS - higher of 

Type 3 and 4

TYPE 4 GW RRS

 Rule 391-3-19-.07(9)(c): The lesser of Items 1 and 2 (or where NA, the higher of Table 1 
App III, background and DL)

Lesser of Items 1 
and 2

Alternate



Table D-8. Example RRS Calculation for PCE

Volatilization Factor

VF (m3/kg) = (LS x V x DH) x
A

LS = 45 m
V = 2.25 m/s

DH = 2 m
A = 20300000 cm2

π = 3.14
T = 790000000 s
α = (Dei x E) cm2/s

E + ρs(1-E)/Kas

Dei = Di x E0.33 cm2/s

Di = 5.05 E-2 cm2/s

E = 0.35
Dei = 0.0504664 x 0.350^.33 = 0.0357
ρs = 2.65 g/m3

Kas = (H/Kd) x 41
H = 0.0177
Kd = Koc x OC

Koc= 94.94
OC = 0.02

 Kd = 94.94 x 0.02 = 1.8988
Kas = (0.0177/1.8988) x 41 = 0.3822

α = = 0.002572

VF = (45 x 2.25 x 2) x (3.1416 x 0.002572 x 790000000)^0.5
20300000 (2 x 0.04 x 0.35 x 0.382 x 10^-3)

= 203 x 2526 = 2638.832

20300000 9.5E-06

(π x α x T)1/2

(2 x Dei x E x Kas x 10-3 kg/g)

0.04 x 0.35
0.35 + 2.65(1-0.35)/0.382

Page 1 of 4



Table D-8. Example RRS Calculation for PCE

Residential Groundwater Noncancer

RAGS Eqn 2 = THI x BW x AT
EF x ED x [(1/RfDo x IRw) +  (1/RfDi x K x IRa)]

Adult Child Site Worker
THI 1 1 1

BW (kg) 70 15 70
AT (d) 10950 2190 9125

EF (d/yr) 350 350 250
ED (yr) 30 6 25

RfDo (mg/kg-d) 6.00E-03 6.00E-03 6.00E-03

Irs (mg/d) 114 200 50
RfDi (mg/kg-day) 1.14E-02 1.14E-02 1.14E-02

Ira (m3/d) 15 15 20
VF (m3/kg) 2.64E+03 2.64E+03 2638.832
PEF (m3/kg) 4630000000 4630000000 4630000000

K (L/m3) 0.5 0.5 0.5
Irw (L/d) 2 1 1

Adult Eqn 2 =
350 d/yr x 30 yr x [(1/(0.006 mg/kg-d) x 2 L/d) + (1/(0.0114 mg/kg-d) x 0.5 L/m3 x 15 m3/d))

= 766500 = 0.07377

1.04E+07
 

Child Eqn 2 =
350 d/yr x 6 yr x [(1/(0.006 mg/kg-d) x 1 L/d) + (1/(0.0114 mg/kg-d) x 0.5 L/m3 x 15 m3/d))

= 32850 = 0.01901

1.73E+06

Site Worker Eqn 2 =
250 d/yr x 25 yr x [(1/(0.006 mg/kg-d) x 1 L/d) + (1/(0.0114 mg/kg-d) x 0.5 L/m3 x 20 m3/d))

= 638750 = 0.09811

6.51E+06

1 x 15 kg x 2190 d

1 x 70 kg x 10950 d

1 x 70 kg x 9125 d

Page 2 of 4



Table D-8. Example RRS Calculation for PCE

Residential Groundwater  Cancer

RAGS Eqn 1 = TR x BW x AT
EF x ED x [(SFo x IRw) +  (SFi x K x IRa)]

TR
Sfo (mg/kg-d)

Sfi (mg/kg-d)

AT (d)

Adult Eqn 1 =
350 d/yr x 30 yr x [(.00210 mg/kg-d x 2 L/d) + (0.000910 mg/kg-d x 0.5 L/m3 x 15 m3/d)]

= 18 = 0.15450

1.16E+02

Child Eqn 1 =
350 d/yr x 6 yr x [(.00210 mg/kg-d x 1 L/d) + (0.000910 mg/kg-d x 0.5 L/m3 x 15 m3/d)]

= 4 = 0.20448

1.87E+01

Site Worker Eqn 1 =
250 d/yr x 25 yr x [(.00210 mg/kg-d x 1 L/d) + (0.000910 mg/kg-d x 0.5 L/m3 x 20 m3/d)]

= 18 = 0.25550

7.00E+01

0.00001 x 70 kg x 25550 d

0.00001 x 15 kg x 25550 d

0.00001 x 70 kg x 25550 d

Adult/Child/Worker
0.00001
2.10E-03
9.10E-04

25550
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Table D-8. Example RRS Calculation for PCE

Groundwater RRS Type 1/2

Type 1:  Minimum of:
Table 1, App III 0.005
GA MCL 0.005

Type 1 RRS = 0.005

Type 2:  Minimum of:
Adult Eqn 2 0.074
Child Eqn 2 0.019
Adult Eqn 1 0.154
Child Eqn 1 0.204

Type 2 RRS = 0.019

Res GW RRS: max of Type 1/2 0.019

Groundwater RRS Type 3/4

Type 3:  Minimum of:
Table 1, App III 0.005
GA MCL 0.005

Type 1 RRS = 0.005

Type 4:  Minimum of:
Worker Eqn 2 0.098
Worker Eqn 1 0.256

Type 4 RRS= 0.098

Non-Res GW RRS: max of Type 3/4 0.098
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Table D-9. Summary of Groundwater Risk Reduction Standards

mg/L mg/L mg/L mg/L mg/L mg/L
Chloroform 67‐66‐3 0.080 0.003 0.080 0.080 0.003 0.080
cis‐1,2‐Dichloroethene 156‐59‐2 0.070 0.031 0.070 0.070 0.204 0.204
Dibromochloromethane 124‐48‐1 0.080 0.002 0.080 0.080 0.003 0.080
Freon‐11 75‐69‐4 2.000 0.383 2.000 2.000 1.916 2.000
Tetrachloroethene 127‐18‐4 0.005 0.019 0.019 0.005 0.098 0.098
Trichloroethene 79‐01‐6 0.005 0.001 0.005 0.005 0.005 0.005

CAS

Groundwater

Type 1 RRS 
(Delineation) Type 2 RRS

Residential 
RRS Type 3 RRS Type 4 RRS

Non‐
Residential 

RRSAnalyte



 

 

APPENDIX E 
 

MILESTONE SCHEDULE 
 



Project Milestone Schedule
Grantville Mill, GA HSI Site

6mo 12mo 18mo 24mo 30mo 36mo 42mo 48mo 54mo 60mo

1 VIRP Approval

2 Semi-Annual Progress Reports

3 Source Area Investigation / Soil Delineation

4 On-site Horizontal Groundwater Delineation 

5 Off-site Horizontal Groundwater Delineation  (if necessary)

6 Vertical Groundwater Delineation  (if necessary)

7 Updated CSM, Final Remdiation Plan, and Cost Estimate

8 Remedial Activities

9 Compliance Status Report

Year 5ID Task Name Year 1 Year 2 Year 3 Year 4

X
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