VOLUNTARY REMEDIATION
PLAN APPLICATION

Former Imperial Cleaners
1233B Alpharetta Street
Roswell, Fulton County, Georgia

Prepared For:

PM, Ltd.
25 Park Place
Atlanta, Georgia 30003

Prepared By:

ZMACTEC

MACTEC ENGINEERING AND CONSULTING, INC.

396 Plasters Avenue, NE
Atlanta, Georgia 30024

October 14, 2010

MACTEC PROJECT: 6305-05-0319




‘ Voluntary Remediation Plan October 14, 2010
‘ Former Imperial Cleaners MACTEC Project No. 6122-09-0322 .
HSI 10690 ’
i TABLE OF CONTENTS
Page No
1.0 IIEEOGUCTION ..ttt ettt e a e et e st e s e e e e et sabasbe e ate et easabansesnne s bestateessenee 1
2.0 STLE SEIITIG ..veenrerrieeeeere ettt ettt et e s ab e s te b e e a et ene s ssn e s s g st euesstessee et aeatesrans et 4
2.1 Site SPECIIC GEOIOZY eeveviriiiiriircrcte ettt sttt ettt e et e teses st et s s st s essse st sasssos et et esanseasesenssnasens 4
2.2 Site Specific HYArOZEOIOZY .vovevrireieeeireriretesiieis et ese e sttt eete st re e s e e tre s basasssessanasaseseasassrensesasnasansnn 6
2.2.1  Hydraulic CondUCHIVILY .o.ooveiereeieeerietece e reiree et ee e e s seere e eeverrieeertreerasaoranaescersarans 6
2.2.2  Vertical Hydraulic Gradient ........cccivievieriiicieiiteeeteree e erectssses et sseeerassras e e enesense e ssssssrerrensenenns 8
2.2.3  Groundwater FIOW DITSCHON ....eevercerreriiieiierieriiereesete et ceessnsesessse e stens s sesebesesesesessssesssressensnsasessanes 8
3.0 Regulated ConStitUEnES . .c.eveereerererireerereie et aaes eeter et et e et e et et ettt eaeebe e stennes 10
3.1 SOUTCE aveivteeeieieie ettt e reeee st e sttt ssaeseseseran et s sssaaesereeasneesabeassaessesaansneesatesraaasssssrsnssssasserssasesssenssrsssessassenssens 10
1
| 32 SOIl QUAKLY CONGIIONIS. . eererrererererrurrrnsrersemesereresesssssssssssssesseneseresesssenssessssssassssesssseseserssessssssensassses 10
3.3 Groundwater Quality Conditions......... eeemreetttrue e eyt r et e e aebe s ree e ket e e et aasta st esseberses s besreebersenbensenrenee 14
34 Surface Water QUALILY CONGILIONS ...veureerrirrenrrarnvririrtrtesereserteessentrssrasarsersesresserasesessenessassesesssesessssssessressnsens 17
( 3 : 3.5 Indoor Air Quality CONILIONS ......cuvevererereicreeiierererrret st trteresbe st se e s seset e sesessesesesesessessasesessesnenssns 18
4.0 DelINEALION CIIEEIIR +veeueeueeereererrere e et et eeees st e s e reeeeeste st et et et e e essessasee s st es e ansennesneasssassesessasessernnaseeresasns 19
4.1 S0l tetetetetete ettt ettt et et e et s et e sea s e st san et be b e et ant et erass et as s et s e etereersaenresesetensrastenrereessana 19
42 GTOUIAWELET «...vevietereeereeteieetstesseresete e sseensseeasereeasssesestesaseesessessessasassassassesesssrsensossnrsasesssasansanrasessnsesrnsen 19
43 SUITACE WELET .....ocveieieceetirerieniite et e eeer et estestaes e e et e ce st esestsa e e seseseessssnseeeesmeesnessensosansenssneessiminnseesarenrons 19
5.0 Remediation Criteria and EXPOSUIE.......ccveoiriieieriririerieiitetnereer e seesessesseseeesess easessssessssssesssssssnsessrsesessessases 20
5.1 SOOI CIIEEIIA e cteetesrecereeerieseerrtee e ctee e s e st et s sessasbee e snresesbestessesansanesseessaseeseamesonsensesssressernensasenssssassonransons 20
5.2 GIOUNAWALET CIIEIIA 1eeuverriererrriieerectiecreeesrerreraaessassseassessasseasssensssesessseesssessessseesssessssrmsssesssnsessessosnssssoasens 21
53 SOUTCE et ertieeseeeerrer e trst e sueete s aressessre st e eesanarasancrsasasesnnssrssseensnessensseraneassenssssnsnersersensentens eerereerreraenes 22
5.4 SUTTACE WBLET ..e.eieeiieeetrieee ettt ettt et e st et et st e e s s s e s e s e es e as e et as e eessstsssensetessesaesesnensnrteebestons 23
5.5 AT ettt ettt e te et e et e et ebe et e sae b e st et e e R e st s e st e Rt e e et et e st e st et ea s e st enbessiras seneenerrareresseteeea b etensrnsaserserann 24
6.0 Planned CorTEetiVe ACLIOMS ...oceeueiiieerireeeeteet et ettt tet et et te e e etsessas s e baetesseestesressarensasasssesssssesseoneernres 25
7.0 Milestone Schedule and Cost ESHIMALE ....vveerereriiriirter ettt et e s e et e e nesrssaneaneseaas 27
ATTACHMENT
\
e Voluntary Remediation Plan Application Form and Checklist



Voluntary Remediation Plan . October 14, 2010
Former Imperial Cleaners ) MACTEC Project No. 6122-09-0322

HSI 10690

LIST OF TABLES

Table 1 — Summary of Soil Testing Data

Table 2 — Summary of Groundwater/Surface Water Testing Data

Table 3 — Summary of Well Construction/Water Level Data

Table 4 — Summary of Slug Test Data

Table 5 — Summary of Air Monitoring Data

Table 6 — Summary of Natural Attenuation Parameters in Groundwater
Table 7 — Summary of Soil Leachability Testing Data

Table 8 — Summary of Soil and Groundwater Risk Reduction Standards

LIST OF FIGURES

Figure 1 — Site Location/Topographic Map

Figure 2 — Site and Vicinity Aerial Photograph
Figure 3 — Cross Section A-A’

Figure 4 — Cross Section B-B’

Figure 5 — Cross Section C-C’

Figure 6 — Cross Section D-D’

Figure 7 — Potentiometric Surface Map

Figure 8 — Summary of Soil Testing Results

Figure 9 — Summary of Groundwater Testing Results
Figure 10 — Summary of Indoor Air Testing Results

LIST OF APPENDICES
Appendix A — Legal Description, Survey Plat and Tax Map
Appendix B — Risk Reduction Standard Calculations

Appendix C — Fate and Transport of Constituents of Concern in Groundwater
Appendix D — Monitoring Well and Soil Boring Logs

i



Voluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-09-0322
HSI 10690

1.0 . INTRODUCTION

MACTEC Engineering and Consulting, Inc. (MACTEC) has prepared this Voluntary Remediation Plan
Application (VRPA) for the Former Imperial Cleaners site (Site). The Site is located within the King’s
Creek Shopping Center (Shopping Center) property at 1233B Alpharetta Highway in Roswell, Fulton
County, Georgia which consists of one building containing several tenants and associated parking areas.
The Site is listed bn the Hazardous Site Inventory (HSI) as Site No. 10690. A Site Location/Topographic
Map is provided as Figure 1.

A Legal Description and Survey Plat are provided in Appendix A, along with a Tax Map showing the
Site located within tax parcels 12-1993-0450-063-5 and 12-1993-0450-062-7. Note that the VRPA Site
boundary covers a total of 3.935 acres of the northern portion of the shopping center, which is different than
the 9.11 acres described in the HSI listing. A Site and Vicinity Aerial Photograph (Figure 2) shows the
Shopping Center property and the designated Site boundary as described in the Legal Description.

The subject Site is currently owned by PM, Ltd. with Wright Management, Inc. as the sole geheral partner.
PM Ltd. is a Georgia Limited Partnership. Wright Management, Inc is the sole general partner of PM
Ltd. Partnership shares of PM Ltd. are held in two or three truéts which are managed by SunTrust Bank
as Trustee. These trusts were established under the will of William Wright for the benefit of his widow,
his two children and their descendents. The real estate asset (Kings Creek) is managed out of an
Investment Advisory Account of which SunTrust is the investment advisor. Title has been held this way
and the property managed this way since PM Ltd. was set up sometime around 1986. The Site meets the

criteria of a “qualifying property” as defined by the Act.

On January 5, 2001, the Georgia Environmental Protection Division (EPD) listed the Site on the HSI due -
to the detection of tetrachloroethene (PCE) in soil and vinyl chloride (VC) in groundwater. PCE, cis-‘1,2—
dichloroethene (cis-1,2-DCE) and trans-1,2-dichloroethene (trans-1,2-DCE) were also found in
groundwater. PM, Ltd. has submitted several documents to EPD presenting the results of various
investigations to characterize the geologic and hydrogeologic conditions and to assess the presence,
concentrations, and limits of releases of constituents to Site soils, groundwater, surface water and indoor
air. These include a Compliance Status Report (CSR) and Revised CSR, a Corrective Action Plan (CAP)
for Groundwater with subsequent revisions and six Semi-Annual Groundwater Monitoring Reports

prepared in accordance with the approved CAP.
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The previous reports have summarized the Site history and facility operations, presented the results of all
previous Site investigations, and described the horizontal and vertical extent of regulated substances in
Site soils and groundwater in relation to risk-reduction standards (RRS). This voluntary remediation plan
describes proposed corrective actions consistent with provisions of the Georgia Voluntary Remediation

Program Act (the “Act”).

This VRPA is submitted with the intention of moving the Site from the Hazardous Sites Response and
Remediation Program into the Voluntary Remediation Program and activities under the approved CAP
have been suspended pending EPD’s review and approval of this VRP application.

Background

Imperial Cleaners was a tenant dry cleaning business located in Suite B, at the northern end of the Shopping
Center and operated on Site between 1991 and 2000. Another dry cleaner at the same location operated
on Site as early as 1986. In‘2000, the dry cleaner operations terminated at the Shopping Center and the
dry cleaning machine and related equipment were removed from the building. The dry cleaner was the
subject of two environmental assessments conducted by Boykin & Associates (Boykin) in March 1993
and Environmental Corporation of America (ECA) in June and July, 2000. The results of these
assessments identified PCE and several of its breakdown products in soil and groundwater on Site, both

beneath the building floor slab and outside the building.

Based on the soil and groundwater testing results, on August 15, 2000, PM Ltd. notified the Georgia
Environmental Protection Division (GA-EPD), pursuant to Hazardous Site Response Act (HSRA)

requirements, of the presence of a release to soil and groundwater at the Shopping Center property.

The property was placed on the HSI on January 5, 2001 as a Class II site, designated as HSI Site Number
10690. Following the listing of the Site on the HSI, LAW Engineering and Environmental Services, Inc.
(predecessor by merger to MACTEC) was engaged to conduct additional assessment to delineate the soil
and groundwater contamination at the Site. LAW/MACTEC (MACTEC) then prepared a CSR for the
subject Site which was submitted to the GA-EPD on behalf of PM Ltd. on August 9, 2002. The CSR was

revised on the basis of EPD comments in August 2005.
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A Corrective Action Plan (CAP) and a Revised CAP were submitted in 2005 and 2006, respectively. The
CAP recommended a program of monitored natural attenuation (MNA) and was approved by EPD on
January 11, 2007. Since that time, quarterly monitoring of groundwater and surface water have been
reported semi-annually by MACTEC. This work has also included additional sampling and testing of
soils and four indoor air monitoring events to further investigate potential source areas and the potential

for vapor intrusion into the building.

[O%)
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2.0 SITE SETTING

Understanding the site setting is important in evaluating the fate and transport of contaminants in the

subsurface.
2.1 SITE SPECIFIC GEOLOGY

The property is located in the Piedmont Geologic Region of the Appalachian Province in an area
underlain by late Precambrian to early Paleozoic bedrock of the Powers Ferry Formation which is part of
the Sandy Springs Group (McConnell and Abrams, 1984). The Powers Ferry Formation in the area of the
Site is mapped as consisting of gneiss, mica schist and amphibolite. The residual soils present in this
geologic area have been formed by the in-place chemical and physical weathering of the parent rock
types. Weathering is facilitated by fractures, joints, and by the presence of less resistant rock types. The
typical residual soil profile consists of clayey soils near the ground surface, transitioning to sandy silts

and silty sands that generally become harder with depth to the top of parent rock.

The subject property is located within a south-trending stream valley, typical of the surrounding area.

This valley is occupied by Hog Wallow Creek which forms the eastern boundary of the Site.

The original topography of the Site sloped east toward Hog Wallow Creek. During construction of the
Shopping Center, the western portion of the property was cut into the slope and the eastern portion was
filled to level the ground surface. The depth to bedrock and the thickness of the overlying material (either
fill material, alluvial sediment or residual soil) varies significantly at the Site, depending on the depth of
fill and the proximity to the valley bottom (see boring logs in Appendix E and Figures 3 through 6).
Rock is exposed within the creek bed of Hog Wallow Creek and was found at a maximum depth of

approximately 37 feet in MW-3.

The soil test borings generally encountered a significant amount of fill soil which consisted of silty fine to
medium sand with small rock fragments (see Boring Logs in Appendix E for soil descriptions).
Undisturbed virgin soils, including both alluvial sediments and residual soils, were encountered at depths
ranging from less than one foot to 24 feet. The presence of deep fill behind (east of) the shopping center
building is consistent with filling this area during Site development, above the flood plain of Hog Wallow

Creek, located near the eastern corner of the shopping center. MW-8, installed in the western portion of
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the Shopping Center, did not encounter fill material as this area of the property had been cut into the
original ground slope. Immediately beyond the Shopping Center’s rear driveway, the land surface drops
off sharply to Hog Wallow Creek or the creek’s flood plain. A thin layer of alluvium was also
encountered in several borings in the eastern portion of the Site. This alluvium is believed to be
associated with the flood plain of Hog Wallow Creek, a portion of which has been covered by fill soil.
Because of the substantial clay content of the alluvial soils, the hydraulic conductivity of such soils is

expected to be lower than that of the residual soils or fill material.

. Partially weathered rock was encountered at depths ranging from 10 to 25 feet below ground surface in

the area near the building. The partially weathered rock was generally characterized as silty fine to coarse
sand which exhibited standard penetration resistances of greater than 100 blows per foot. Bedrock is
distinguished from the overlying partially weathered rock by its greater density, generally resulting in
hollow-stem auger refusal. The contact between the bedrock and the overlying partially weathered rock is
gradational and was selected as the depth of auger refusal. The rock/partially weathered rock contact, as
defined by auger refusal, was encountered in several borings installed by MACTEC at depths ranging up
to 37 feet below ground surface. The depth to rdck was shallowest in the western portion of the Site,
where cuts had been made in the original ground slope and deepest in the eastern portion of the Site

where significant filling had occurred.

The rock/partially weathered rock contact occurred at the highest elevation in the northern portion of the
Site, near MW-6, and at the lowest elevation in the eastern portion of the Site, in the vicinity of Hog
Wallow Creek. The rock elevation data indicates a general downward sloping of the rock surface from
west to east, toward the creek, paralleling the original topography.. Rock outcroppings form the creek

bottom along the stretch of creek behind the former dry cleaner space.

Rock core samples obtained from monitoring well MW-3 indicate that the underlying bedrock on Site
consists predominantly of interlayered muscovite-biotite gneiss and homnblende amphibolite (see
Appendix E for well logs). The rock obtained from MW-3 tended to alternate between highly weathered
amphibolite and lightly weathered gneiss. The rock core recovered during the initial ten-foot coring run
consisted primarily of lightly to highly weathered gray, muscovite-biotite gneiss which exhibited
numerous fractures. However, the first core run exhibited a recovery of only 30%, indicating that much
of the material was too highly weathered to remain intact. The pattern of weathering observed in MW-3

was also evident during the drilling of MW-6, MW-7, MW-13, MW-14 and MW-15 which were extended
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into rock using an air hammer. Although core samples were not obtained, substantial variations in the
hardness of the rock were noted during air hammer advancement. MW-8 was terminated at auger refusal
at a depth of 20 feet. Difficult drilling conditions were noted in the lower 10 feet of this boring as the
rock alternated between thin layers of relatively hard rock and thicker layers of softer, more highly
weathered material. These wells also required the use of an air hammer to extend the borings to sufficient

depth to allow well installation.

Significant fracturing was noted in relatively shallow rock in MW-3. These fractures tended to be small
in scale and their orientations were widely distributed. The relatively random distribution of fracture
orientations indicates that numerous intersections of fracture planes are likely. The presence of a layer of
highly weathered rock and large numbers of randomly oriented fractures with numerous intersections
indicates that flow through the rock would likely replicate flow through a porous medium. Under such
conditions, it is very unlikely that a preferred flow direction would be established as a result of the rock
structure. Therefore, groundwater within the fractured rock is expected to flow in a direction similar to

the groundwater above the top of rock.

Because original grain boundaries and pore-space relationships within the rocks of the Atlanta area have
been altered through metamorphic recrystallization, the primary permeability of the local bedrock is very
low. Groundwater flow through the bedrock aquifer occurs primarily through fractures in the bedrock.
Groundwater recharge to fractured bedrock occurs primarily through seepage of precipitation through the
overlying mantle of residual material. In parts of the Site, the groundwater table lies beneath the top of
rock, which could potentially alter groundwater flow patterns depending on fracture orientation.
However, due to the highly fractured nature of the shallow rock, as observed in MW-3, groundwater flow

is expected to follow a path similar to that within the soil overburden.

2.2 SITE SPECIFIC HYDROGEOLOGY

Hog Wallow Creek is a tributary of Big Creek, which is located approximately one mile south of the Site.

Big Creek enters the Chattahoochee River approximately two miles south of the subject Site.

2.2.1 Hydraulic conductivity

As detailed in the Revised CSR, Slug tests were performed in three wells on Site to evaluate hydraulic

conductivity. The three wells were selected on the basis of the type of media in which they were
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screened. MW-3 was screened in rock, MW-8 was screened in residual soil/partially weathered rock and
MW-9 was screened across the boundaries of fill, alluvium and residuum. The slug tests were performed
by lowering a solid “slug” into each well and measuring the recovery rate of the water within the well
(slug in). After the water level within the well had stabilized, the slug was removed and the recharge rate
was measured (slug out). The hydraulic conductivities calculated from the slug test data are summarized

in Table 4.

The slug test results indicate hydraulic conductivities vary at the Site from approximately 9x10~ cm/sec
in the fill/alluvial soil, 2 to 6x10™ cm/sec in the residual soil and 20 to 30x107 cm/sec within the upper

portion of the bedrock aquifer.

Based on the groundwater elevation data, the horizontal groundwater gradient within the shallow portion of
the aquifer on Site appears to be relatively consistent at approximately 4.0%. This value was utilized for the

purpose of calculating the groundwater flow rate.

The hydraulic conductivity values obtained from the slug tests performed at the Site are equivalent to
approximately 0.06 to 0.58 ft/day. The deep well, MW-3, exhibited a somewhat higher hydraulic
conductivity; however, the difference between this well and MW-8 was relatively minor (less than one order
of magnitude). As it appears that the bulk of the groundwater contaminant plume occurs within the zone of
fill soil behind the Shopping Center building, the slug-in hydraulic conductivity value measured for MW-9,
which was screened primarily in fill and alluvium, was utilized in the calculation of groundwater flow
velocity. This hydraulic conductivity (0.27 ft/day) is also between the values exhibited by the strata within

the highest (rock) and lowest (residuum) values measured on Site.

Effective porosity was assumed to be 15% (Applied Hydrology, C.W. Fetter, 1994). The formula used to
calculate the groundwater flow rate is as follows (Applied Hydrology, C.W. Fetter, 1994):

Velocity=K i
.

where: K = hydraulic conductivity (feet per day) = 0.27 ft/day
i =hydraulic gradient (feet per foot) =0.04 ft/ft

1. = effective porosity (unitless) =0.15
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Based on the data input, an estimated groundwater velocity of 0.072 feet/day, or approximately 26 feet/year
was calculated. We note, however, that PCE does not migrate at the same rate as groundwater and also is
diluted as it migrates. This is evidenced by the substantial drop off in contaminant concentrations in wells
located in the vicinity of Hog Wallow Creek, located approximately 100 feet from the suspected source

area.
2.2.2 Vertical Hydraulic Gradient

The vertical hydraulic gradient at the Site was calculated by comparing groundwater elevations within the
deep well MW-3 and nearby shallow wells. MW-2 and MW-3 are located relatively close to one another
(approximately 20 feet apart) and are screened at different depths within the upper aquifer. In July 2005,
the relative elevations of the groundwater within each well were measured and determined to be within
0.86 feet of each other. This differential in water table elevation is consistent with the hydraulic gradient
measured in the wells screened within the upper aquifer. - Given the slope of the potentiometric surface
between the two wells, the groundwater elevation measured in MW-3 is consistent with those of the
surrounding wells. This indicates that there is little or no vertical gradient in the vicinity of MW-3.
MW-7 and DW-1 are located adjacent to one another near the building. Comparison of groundwater
elevations from these two wells indicates an upward hydraulic gradient of approximately 0.02 ft/ft. Such
conditions are not unexpected in the vicinity of a surface water body such as Hog Wallow Creek, which is

shown by the data to act as a groundwater discharge zone.

A stronger upward hydraulic gradient would be expected in the area closer to the creek as the creek acts
as a local groundwater discharge area. The lack of a significant downward vertical hydraulic gradient
reduces the chance for dissolved contamination to migrate downward through the water column or
beyond the creek alignment. This effect is evidenced by the lack of significant levels of PCE or its
breakdown constituents within the deep groundwater of MW-3 or DW-1 and the lack of contamination in

MW-12 on the opposite side of the creek from the Shopping Center.
2.2.3 Groundwater flow Direction
The monitoring wells were surveyed to determine their elevations relative to the National Geodetic

Vertical Datum (NGVD). On March 30, 2010, the depth to groundwater from the top of each well casing

was measured by MACTEC in all monitoring wells on Site in conjunction with the most recent quarterly
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groundwater monitoring event. The water level data, along with well construction data are tabulated in
Table 3. The groundwater depths were used to develop the groundwater elevation contours presented on

the attached potentiometric surface map (see Figure 7).

The groundwater elevations and the interpreted flow direction indicate that groundwater flow across the
Site is generally eastward on the southern portion of the Shopping Center property. Although minor
variations in depth to water and groundwater flow direction have been o_béerved over time, groundwater
flow is consistently in an easterly direction toward Hog Wallow Creek. Groundwater in this region
typically discharges into creeks or impoundments that lie in topographically low areas and is expected to
discharge to Hog Wallow Creek located along the eastern boundary of the Site. No other obvious
variations in the local geologic conditions were identified which would be expected to cause changes in

the groundwater flow direction in the area.
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3.0 REGULATED CONSTITUENTS
The presence of regulated constituents was characterized in various media between 1993 and 2010.

3.1 SOURCE

With the removal of the dry cleaner and associated equipment in 2000, all known ongoing contributions

to subsurface impacts have been eliminated.
3.2 SOIL QUALITY CONDITIONS

Since 2001, MACTEC has conducted extensive soil sampling and testing, both within and outside of the
former dry cleaner spacé. The regulated substances identified in soil at the Site are tetrachloroethene
(CAS No. 127-18-4), trichloroethene (CAS No. 79-01-6), acetone (CAS No. 67-64-1) and toluene (CAS
No. 108-88-3). As detailed in the Revised CSR, based on the results of the soil sampling and testing
conducted by MACTEC, delineation of the lateral and vertical extent of contamination has been
completed (see Figures 8§ and 9). Laboratory results from all soil samples analyzed to date are

summarized on Table 1.

Dry cleaners reportedly operated on Site from approximately 1986 until 2000. The former dry cleaner was
the subject of two environmental assessments prior to MACTEC’s involvement at the Site in 2001.
MACTEC conducted a series of investigations in 2001 and 2002, prior to the submission of the original
CSR. Additional assessments have been conducted by MACTEC in 2005, 2009 and 2010 to further
characterize soil conditions at the Site. The results of all soil testing activities conducted on Site are

summarized in Table 1 and on Figure 8.

The first assessment was conducted by Boykin and Associates (Boykin) in March 1993 and included the
installation of four hand auger borings outside the building (designated B-1 through B-4, see Figure 8 for
locations). PCE was detected in each of these soil samples at concentrations ranging from 20 to 260 parts
per billion (ppb). The highest concentrations were detected just outside the back door of the dry cleaner

in boring B-1. Other VOCs were not detected in soil during this assessment.

10



o ameallin

Voluntary Remediation Plan . October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-09-0322
HSI 10690

In June and July, 2000 Environmental Corporation of America (ECA) performed additional
environmental assessment at approximately the time that Imperial Cleaners was vacating the property.
ECA installed a total of six soil test borings on the Site (designated SB-1 through SB-6, see Figure 8 for
locations of all soil test borings). Borings SB-1 through SB-3 were drilled soil test borings located
outside the building in the rear parking area and driveway of the shopping center. Borings SB-1 and SB-
2 were intended to be converted to groundwater monitoring wells. However, SB-1 encountered refusal
above the groundwater table and was terminated. Boring SB-2, was advanced to below the groundwater
table and converted to monitoring well MW-2. A shallow (1-foot deep) soil sample was collected from
SB-3. ECA also installed three hand auger borings within the dry cleaner’s space (SB—.4 through SB-6) to

assess shallow soil conditions in the immediate vicinity of the dry cleaning equipment.

The results of the first two sampling events indicated that a notifiable release to soil, as defined under the
Hazardous Site Response Act (HSRA) had occurred at the Site. A release to groundwater was also
identified as discussed in Section 5.0. On August 15, 2000, PM Ltd. submitted a release notification
package to the Georgia EPD. On January 5, 2001, the Site was listed on the Hazardous Site Inventory
(Site No. 10690) for releases to both soil and groundwater.

Following the Site’s listing on the HSI, MACTEC was requested by PM Ltd. to conduct additional
assessment at the Site prior to the renovation of the then vacant Imperial Cleaners fenant space. This
work initially included the installation of five Geoprobe borings within the building to begin the

delineation of soil contamination.

In May 2001, five Geoprobe soil borings (GP-1 through GP-5) were installed on the subject Site to
further assess the extent and concentration of soil contamination. One boring, GP-5, was located by the
former dry cleaning machine, adjacent to ECA boring SB-6, which had previously exhibited the highest
PCE concentrations. This boring was extended to Geoprobe refusal and sampled throughout to allow
vertical profiling of the soil contamination in the suspected source area. The remaining borings were

spaced just outside of this area.

Three additional soil test borings (MW-3, SB-7 and SB-8) were installed by MACTEC outside the building
to further investigate the extent of soil contamination and attempt to identify the source of the groundwater
contamination. MW-3 was located in the rear driveway of the shopping center, in an area interpreted to be

downgradient of the former dry cleaner. This boring was converted to a deep groundwater monitoring well

11
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to attempt to provide vertical delineation of the extent of groundwater impact. Boring SB-7 was located just
outside the rear door of the former dry cleaner in an area of stained and corroded pavement. This stained
area was believed to be related to a condensate discharge line which exited the building at this location.
This boring was intended to characterize the vertical distribution of soil contamination in this area and
evaluate it as a possible source of groundwater contamination and was extended to auger refusal, which
occurred several feet above the groundwater table. Boring SB-8 was located in the grassy area northeast of

the parking lot and was intended to provide lateral delineation of soil contamination in this area.

Soil samples were collected at five-foot intervals above the top of rock using a split-spoon sampling device
and the standard penetration test method. One sample each from borings MW-3 and SB-8 were selected for
laboratory testing. All of the samples collected from SB-7 were tested in order to characterize the vertical
distribution of contamination within this boring as this area had been identified as a potential source area.
With the exception of the uppermost sample, PCE was detected throughout the depth of SB-7. VOCs were
not detected in SB-8. Very low levels of PCE were detected in MW-3.

In March 2002, MACTEC installed a series of four additional soil test borings (MW-6, MW-8, MW-9 and
MW-10) in an attempt to complete the lateral delineation of contamination at the Site. These bdrings were
then converted to groundwater monitoring wells. MW-6 was located in the parking area north of the former
dry cleaner. MW-8 was located 1n the main Shopping Center parking lot, west of the former dry cleaner.
MW-9 was located in the rear driveway of the Shopping Center and MW-10 was located along Hog Wallow

Creek, east of the former dry cleaner, near the bottom of the fill slope.

MW-6, MW-8, and MW-9 were drilled using a truck-mounted drill rig and were extended to a depth
approximately five feet below the groundwater table. In the case of MW-6, an air hammer attachment was
necessary to extend the boring below the top of rock. MW-8 was terminated at the top of rock. Soil
samples were collected at five-foot intervals using a split-spoon sampler and the standard penetration test
method. MW-10 was located adjacent to Hog Wallow Creek and was installed using a hand auger. The
two-foot sample was collected as the only soil sample above the groundwater table from this boring. The

shallowest sample from each of these boring was selected for laboratory testing.
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Following the receipt of the soil testing results from MW-6 through MW-10, MACTEC instalied two
additional hand auger borings to continue the lateral delineation of soil contamination. HA-1 and HA-2
were both installed along Hog Wallow Creek. HA-1 was located in the vicinity of MW-11, while HA-2

was located adjacent to MW-5. VOCs were not detected in either of the samples tested.

At the request of GA-EPD, in July 2005 two additional soil delineation samples were collected along Hog
Wallow Creek in the areas downgradient of Borings B-2 and B-4. HA-3 was located downgradient of B-
2, while HA-4 was located downgradient of B-4. Chlorinated VOCs were not detected in either of the
samples tested. However, acetone and toluene were detected in HA-3, located near the creek,

downgradient of boring B-3.

No obvious source of either the acetone or toluene has been identified and neither compound has
previously been detected in either soil or groundwater on Site. Acetone is commonly detected as a false
positive due to laboratory contamination. Laboratory representatives indicated that no evidence of
laboratory induced contamination was evident and that the acetone detected may be an artifact of the sample
preservation method as sodium bisulfate has been shown to react with certain soils to produce acetone.

Toluene has not been previously detected in soil on Site and does not appear to be related to the dry cleaner
release. The extent of the toluene contamination has been delineated to the south, west and north by existing
borings. Boring HA-3, in which the toluene was detected, was located near Hog Wallow Creek. The
eastward extent of the toluene in soil is limited by the creek, as the creek bottom is the top of rock in this

area.

Between January 2006 and August 2009, eight Geoprobe borings (SB-10 through SB-17) and nine auger
drilled soif test borings (SB-10 through SB-28) were installed inside the building. The purpose of these
borings was to further attempt to pinpoint the source of the release or any remaining source materials.
The borings were extended to Geoprobe or auger refusal. Three of the auger borings were then extended

into rock and converted to monitoring wells as discussed in Section 3.3.

PCE was the only chlorinated VOC detected in the 36 soil samples tested during these two phases of the
assessment. No other degradation products of PCE were detected in soil. These findings were generally
consistent with previous soil testing results obtained from the Site. The highest PCE concentrations were
detected in the western portion of the former dry cleaners space. None of the soil samples tested

exhibited PCE concentrations in excess of the Type 4 RRS of 1,200 ug/kg approved for the Site. Acetone
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was the only other constituent detected, at.concentrations below its approved RRS. As discussed in
Section 3.3. Groundwater testing conducted within the building had failed to identify an obvious source

area for the groundwater impacts in MW-2 and MW-7.

At GA-EPD’s request, in March 2010, six more soil test borings (SB-29 through SB-34) were installed
around MW-7 to again try to idenmtify a specific source for the groundwater impacts identified in
MW-7. SB-29 through SB-31 were installed closest to MW-7, while SB-32 through SB-34 were located
farther out from MW-7. The plan was to test soil samples from the inner ring of borings and, if warranted
by the initial findings, test additional samples from the outer ring of borings. The borings were extended
to Geoprobe refusal which was encountered just below the water table. The laboratory testing results
again identified PCE as the only chlorinated VOC detected in the nine soil samples tested, at a maximum
concentration well below the Type 4 RRS. Two samples also exhibited acetone, at concentrations well
below its approved RRS. These findings were generally consistent with previous soil testing results

obtained from the Site.

Based on the relatively low concentrations of VOCs detected in the borings immediately surrounding
MW-7, soils from the outer ring of borings were not tested. The soil testing results obtained from this
area were consistent with the findings of the previous soil assessments and did not identify an obvious -

source of groundwater contamination.
3.3 GROUNDWATER QUALITY CONDITIONS

Refer to Figure 9 for the locations of groundwater monitoring wells, along with the following discussion.
The regulated substances identified in groundwater at the Site are tetrachloroethene (CAS No. 127-18-4),
trichloroethene (CAS No. 79-01-6), 1,2-dichloroethene (CAS No. 253-32-3302), vinyl chloride (CAS No.
75-01-4) and chloroform (CAS No. 67-66-3). Laboratory results from all groundwater samples analyzed to

date are summarized on Table 2.

In July, 2000, ECA performed an Environmental Site Investigation in the surrounding area of the former
Imperial Cleaners facility to explore the potential for a release from the dry cleaning facility. ECA initially
installed four soil borings (SB-1 through SB-4) around and within the dry cleaning facility which was just
being vacated at that time. One soil boring, SB-2, was extended below the groundwater table and converted

to a groundwater monitoring well (MW-2). Boring SB-1 was also intended to be converted to a well (MW-

14
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1), but auger refusal was encountered above the water table and the boring was discontinued. ECA
collected a groundwater sample from MW-2 and analyzed it for VOCs. The laboratory results identified
PCE, TCE, DCE and viny! chloride in the groundwater sample at concentrations above the laboratory

detection limits.

In August, 2001, MACTEC installed three monitoring wells (MW-3 through MW-5) at the subject Site.
MW-3 was a deep Type III well located behind and downgradient of the former dry cleaners. This well was
intended to evaluate whether deep groundwater within the rock had been impacted by the release from the
former dry cleaner. MW-4 and MW-5 were located near Hog Wallow Creek to attempt to define the
downgradient extent of the plume. PCE and cis-1,2-DCE were detected in the groundwater sample
collected from MW-4 at very low concentrations. Chloroform was detected in the deep well, MW-3, at a
low concentration. The chloroform is thought to be related to the use of potable water during rock coring,
and is not related to the reported release. Neither PCE nor any of its breakdown products were detected in

MW-3. VOCs were not detected in MW-5.

In March, 2002, MACTEC installed five additional monitoring wells (MW-6, MW-7, MW-8, MW-9 and
MW-10) on the Site to attempt to delineate the lateral extent of groundwater contamination. MW-6 was
installed in the parking lot north of the former dry cleaner. MW-7 was located near a condensate discharge
line just outside the back door of the former dry cleaner and was intended to investigate groundwater
conditions in this potential source area. MW-8 was located in the front parking lot of the shopping center,
northwest of the former dry cleaner. MW-9 was located in the rear driveway of the shopping center,
southwest of the former dry cleaner. MW-10 was located along Hog Wallow Creek, near the upstream

boundary of the shopping center property.

Groundwater samples from the five additional wells were collected and analyzed for VOCs. Of the five
wells installed, only one, MW-7 exhibited VOCs related to the former dry cleaning operations. This well
was located just outside the rear door of the former dry cleaners. Chloroform was detected in MW-9,
southwest of the former dry cleaners. The chloroform detected is believed to be related to a leaking water
line located behind the shopping center building which was in the process of being replaced at the time of

MACTEC's assessment and was not detected in a subsequent sampling event.
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In April 2002, MACTEC installed an additional monitoring well, MW-11, along the western bank of Hog
Wallow Creek. This well was installed in the area interpreted to be directly downgradient of the source of
the groundwater contamination, based on the March 2002 groundwater elevation data. Low levels of

PCE and its breakdown products were detected in MW-11.

In order to confirm that the creek represented the horizontal delineation of groundwater contamination
downgradient of the suspected source area, MACTEC obtained permission from the adjacent property
owner, Mr, Maxwell Thomas, to install an additional well on the eastern bank of Hog Wallow Creek.
Based on the local hydrogeology, Hog Wallow Creek was expected to act as a discharge zone for shallow
groundwater in the Site vicinity. MW-12 was located in the area downgradient of the former dry cleaner,

across the creek to the east of MW-11. VOCs were not detected in MW-12.

In July 2005, MACTEC resampled each of the wells on Site. The July 2005 sampling event indicated
groundwater conditions were generally similar to those encountered in the previous assessments with the
exception that VOCs were not detected in monitoring well MW-11, whereas low concentrations had
previously been detected. VOC concentrations in MW-2 were somewhat higher than those measured in
2000, the last time that well had been sampled. VOC concentrations in MW-4 and MW-7 remained

consistent with previously measured values.

The 2007 CAP approval stipulated that groundwater samples be collected from six wells located on Site.
Two of the wells (MW-2 and MW-7) are located just outside the former dry cleaner space. Three of the
wells MW-4R, MW-5 and MW-11R) are located downgradient, near Hog Wallow Creek. The sixth well
(MW-12R) is located off Site, just across Hog Wallow Creek. MW-5 and MW-12R are considered
sentinel wells as no VOCs have been detected in either of these wells during previous assessments. EPD
subsequently requested that the two deep bedrock wells located on Site (MW-3 and DW-1) also be

sampled during regular monitoring events.

The cumulative results of the qﬁarterly groundwater monitoring events conducted on Site are summarized
on the attached Table 2 and Figure 9. In summary, VOCs have not been detected in the sentinel wells
MW-5 and MW-12. Monitoring wells MW-3, MW-4, MW-11 and DW-1 have exhibited sporadic
occurrences of low concentrations of PCE and its breakdown products. Monitoring wells MW-2 and

MW-7 have exhibited consistently elevated concentrations of VOCs.
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In 2007, three 24-hour high vacuum extraction (HVE) events were completed at the Site. This procedure
involved the high vacuum extraction of impacted groundwater and vapors from monitoring wells MW-2
and MW-7. Subsequent monitoring indicated the VOC concentrations dropped considerably following
the three HVE events. Subsequently, VOC concentrations rebounded for a time in MW-2 but have
dropped considerably since. VOC concentrations in MW-7 also rebounded but have not yet followed the

decreasing trend observed in MW-2.

A fourth 24-hour HVE event has recently been completed at the Site. In addition to extraction from MW-
2 and MW-7, as conducted previously, this HVE event also included two wells (MW-13 and MW-14)
located inside the building. Although only very low concentrations of chlorinated VOCs had previously
been detected in groundwater from the wells inside the building, these interior wells were included in the
recent HVE event to aid in the removal of soil vapors contained within the vadose zone beneath the
building. The four HVE events have resulted in the cumulative removal of approximately 950 gallons of

water and 7.52 pounds of non-methane VOCs.
34 SURFACE WATER QUALITY CONDITIONS

During the July 2001 sampling event, MACTEC collected surface water samples from two locations
along Hog Wallow Creek to evaluate potential impact to the surface water from the groundwater plume.
SW-1 was collected near the upstream boundary of the Site and was intended as a background sample
location for comparison purposes. The second surface water sample, SW-2, was collected just

downstream of monitoring well MW-4. VOCs were not detected in the surface water samples.

In July 2005 another round of surface water sampling was completed which included a third sample
collected from the area between MW-11 and MW-12, directly downgradient of the former dry cleaner.

No VOCs were detected in this surface water sampling event.

Since March 2007, surface water samples have been collected during each of the quarterly groundwater
monitoring events. To date, no chlorinated VOCs have been detected in the surface water. Styrene was
detected in each sample, including the upstream sample, during the March 2010 event. However this
compound is not related to any cleaning products and it was apparent from the findings that it was related

to an off-Site release. Styrene was not detected in the subsequent June 2010 sampling event.

17



S

Voluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Progject No. 6122-09-0322

HSI 10690

3.5 INDOOR AIR QUALITY CONDITIONS

MACTEC has conducted indoor air monitoring within the former dry cleaner space, the former Tuesday
Morning retail space which encompassed the dry cleaner space and the adjacent Thai House restaurant
adjacent to the former Tuesday Morning space. The initial testing, conducted in 2001, shortly after the
dry cleaner space was vacated, identified PCE in the two air samples tested. Follow-up testing conducted
in January 2008 at the request of GA-EPD, identified PCE concentrations which were significantly lower
than those measured in 2001. However, both PCE and TCE still exceeded Target Indoor Air
Concentration (TIAC). Two additional testing events were conducted in March 2008 and April 2008
following maintenance to and minor modifications of the HVAC system. Those results indicated that
VOC concentrations had decreased further, although PCE concentrations in three of the four interior

samples remained just slightly above the TIAC.

At EPD’s request, in July 2010 an air sample from the nearest currently occupied tenant space, the Thai
House restaurant, was also tested. The results identified a very low concentration of PCE which was
below the TIAC. TCE or other breakdown products of PCE were not detected. Refer to Figure 10 and

Table 5 for a summary of the air monitoring data.
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4.0 DELINEATION CRITERIA

The data collected in MACTEC’s assessments conducted between 2001 and 2005 were used to delineate

the extent of regulated constituents in soil, groundwater and surface water on Site.

4.1 SOIL

As detailed in the Revised CSR, extensive soil testing conducted on Site has delineated the lateral extent
of PCE and its breakdown products to background concentrations (i.e. laboratory reporting limits) within
the boundaries of the Kingscreek Shopping Center (see Figure 8). Vertical delineation sampling indicates
that the vertical extent of impacted soil extends to the water table in some locations (see Figures 3 and 4).
With the exception of one soil sample (SB-6) collected by ECA in 2000, no soils on Site have been found
to exceed the approved Type 4 RRS. Extensive soil testing conducted by MACTEC in the very near
vicinity of ECA’s SB-6 has not confirmed the presence of the elevated concentration of PCE reported by
ECA.

4.2 GROUNDWATER

Groundwater testing conducted between 2000 and 2005 indicates that the la\teral extent of impacted
groundwater has been delineated to background within the Site boundaries (see Figure 9). Chlorinated
VOCs have not been detected to date in the sentinel wells MW-5 and MW-12, nor in any of the surface
water samples collected. Minor VOC impacts have been detected recently in the deep well DW-1 (see
Figure 5). As noted in Section 3.1.2 an upward hydraulic gradient in the vicinity of Hog Wallow Creek
will limit potential vertical migration of chlorinated VOCs in the downgradient vicinity of the release.

Groundwater analytical results are summarized in Table 2 and on Figure 9.

4.3 SURFACE WATER

Surface water samples collected by MACTEC between 2001 and 2010 have not identified chlorinated
VOC impacts to Hog Wallow Creek. Based on data obtained to date, surface water is not being impacted

above laboratory reporting limits as a result of the groundwater plume discharging to Hog Wallow Creek.

Surface water analytical results are summarized in Table 2 and on Figure 9.

19



SO

Voluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-09-0322
HSI 10690 ,

5.0 REMEDIATION CRITERIA AND EXPOSURE

An examination of potential exposure pathways and receptors was conducted for the Site. Based on the
data collected to date, the potential exposure pathways include:

e Potential exposure to regulated constituents in soil;

s Potential exposure to regulated constituents in groundwater;

¢ Potential exposure to regulated constituents in surface water;

o Potential exposure to regulated constituents due to vapor intrusion from impacted soil or

groundwater beneath the building.
5.1 SOIL CRITERIA

The potential for direct exposure of commercial workers to impacted soil at the Site is incomplete as the
primary area of soil impact is located beneath the building while other impacted areas are covered by
asphalt pavement. In addition, soil concentrations are below the approved direct exposure risk reduction
standards for construction workers and utility workers in the event that ground-disturbing activities are

performed in the future.

Although the Site consists of non-residential property, MACTEC calculated both residential and non-
residential Risk Reduction Standards (RRS) for constituents detected in soil. Typé 1, 2, 3 and 4 RRS
were calculéted for PCE, TCE, acetone and toluene using default exposure assumptions (see Appendix
B). As shown in Appendix B, the Site satisfies all RRS criteria calculated for potential exposure to soil
for TCE, acetone and toluene. The HSRA Type 1 through Type 4 RRS criteria for soil for the regulated
substances are shown below along with the highest concentration detected and the corresponding sample

location.

The maximum concentration of PCE detected by MACTEC in soil between 2001 and 2006 was 1,200

g/kg. This concentration is well below the direct contact RRS of 16,000 pg/kg. Only one other sample

* collected by another consultant during an earlier assessment in 2000 reported a higher concentration of

PCE in soil (7,700 pg/kg) which was also below the direct contact RRS. MACTEC has resampled soils
in that same area on three separate occasions and has not been able to replicate the previous elevated
finding. Based on the data collected, we believe the area of higher impact has been attenuated such that

VOCs are no longer present at such elevated concentrations as those observed in 2000.
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In order to evaluate the potential for VOCs to leach from the contaminated soils and impact groundwater,
in 2003, two samples were collected from the beneath the former dry cleaners where PCE concentrations
were detected up to 1,200 pg/kg (the maximum concentration ever detected by MACTEC). The samples
were tested for leachability using the Synthetic Precipitation Leaching Procedure (SPLP). As a result of
the leachability testing results, GA-EPD has previously approved a Type 4 RRS for PCE of 1,200 ug/kg

for the Site. The results of the leachability tests are presented in Table 7.
5.2 GROUNDWATER CRITERIA

As detailed in the Revised CSR, MACTEC previously conducted a water usage survey for the area
surrounding the Site to identify active drinking water sources in the Site vicinity. The nearest domestic
drinking water well is located approximately 0.8 miles from the Site. This well is located along a
tributary of Hog Wallow Creek, upstream of the subject Site and will not be impacted by the release. No
active domestic drinking water wells are located downgradient within one mile of the Site. Another
unconfirmed domestic drinking water well in the general vicinity of the Site is located approximately 1.5
miles to the southeast across both Hog Wallow Creek and across Big Creek along Grimes Bridge Road.
The regional groundwater flow in this area is toward the Chattahoochee River to the south. Therefore,
this well is located sidegradient of the regional groundwater flow path and separated from the Site by two
drainage divides, Hog Wallow Creek and Big Creek. As stated above, in our opinion, only the shallow
groundwater at the subject Site has been affected by the release and there is an upward hydraulic gradient
in the area of the release. The Grimes Bridge Road well is set within the bedrock aquifer, at a depth of
over 300 feet. In addition, it is located across both Hog Wallow Creek and Big Creek from the Site, both
of which would serve as barriers to prevent the migration of shallow groundwater from the Site to this
well. Based on our research, no drinking water wells have been identified which could be impacted by

the release from the Site.

The City of Roswell obtains much of its water from the Fulton County municipal water system, although
it also maintains a surface water intake on Big Creek, located just upstream from the confluence with Hog
Wallow Creek. Because the City of Roswell intake on Big Creek is located upstream from the Hog
Wallow Creek confluence, there is no potential for impact to the surface water mtake. For these reasons,

the groundwater exposure pathway is also incomplete.
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Previous groundwater testing results as well as groundwater fate and transport modeling results indicate
that migration of groundwater will be limited to the area of the Site located between the former dry
cleaner and Hog Wallow Creek. Lateral migration of impacted groundwater off the Shopping Center
property has not been identified in the past and is not predicted in the future based on Site hydrogeology

and groundwater modeling results.

MACTEC calculated RRS for the constituents detected in groundwater on Site. Again the Type 1, 2, 3
and 4 RRS criteria were derived using default exposure assumptions. Based on the groundwater samples
obtained from MW-2 and MW-7, the Site does not comply with any of the groundwater RRS for PCE,
TCE or vinyl chloride. The Site currently meets Type 4 RRS for cis-1,2-dichloroethene and trans-1,2-
dichloroethene. As documented in the previously submitted Addendum to Revised CSR, dated April 11,
2006 and our Response to Comments dated October 4, 2006, although groundwater conditions are not
currently in compliance with applicable RRS, the risk to human health and the environment posed by the
groundwater on Site is negligible. Further, the condition of the groundwater on Site is expected to
improve over time due to the natural attenuation of regulated constituents as observed in MW-2 in recent

sampling events.
53  SOURCE

Concentrations of dissolved VOCs in‘groundwater are all well below the aqueous solubilities for the
various compounds detected on Site. No evidence of highly contaminated soils indicative of a potential
free product condition has been identified. The concentrations of PCE detected in groundwater from
MW-7 have been slightly in excess of 1% of the aqueous solubility of PCE during some o‘f the monitoring
events. However, the PCE concentrations detected to date are still well below those that would strongly
indicate the presence of a dense non-aqueous phase liquid (DNAPL) condition and no direct indications
of a DNAPL condition have been observed. The latest PCE concentration in MW-7 is 4,800 pg/L as of
June 2010.

There is the possibility that a small amount of DNAPL has infiltrated the subsurface down to the water
table. Because the water table roughly coincides with the top of rock in the apparent source area, it is
possible that some DNAPL may have infiltrated the rock. Groundwater testing from the two deep wells
near the source area indicates this is unlikely. However, should DNAPL be present in the rock, there is

currently no practicable manner in which to actively remediate such a condition. As detailed in Section

o
o
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6.4, even if such a condition exists, the slow release of PCE into the groundwater over time from a

DNAPL source is not expected to impact Hog Wallow Creek in excess of regulatory thresholds.
5.4 SURFACE WATER

On-Site groundwater discharges into Hog Wallow Creek located along the Site’s eastern boundary. To

. date, VOCs have not been detected in surface water samples tested or in groundwater across the creek

from the Site. Because the creek acts as a groundwater discharge feature for shallow groundwater in the
area, VOCs in groundwater are not expected to migrate beyond the creek and impact other properties.
Testing of deep groundwater on Site indicates that the extent of groundwater impact is primarily confined
to the upper portion of the aquifer. In addition, a vertically upward hydraulic gradient has been measured
on Site near the source area. This upward gradient will reduce the tendency of dissolved constituents to

migrate into the deeper portions of the groundwater.

As discussed in Appendix C, MACTEC modeled the fate and transport of VOCs in the groundwater on
Site and the potential impact of regulated constituents in groundwater on the surface water quality of Hog
Wallow Creek. The mixing of impacted gl'oulldWatel' and surface water in Hog Wallow Creek was
calculated based on recent groundwater testing data and measured hydrogeologic conditions on Site.
MACTEC calculated maximum allowable concentrations of VOCs in MW-11R that would still be
protective of applicable in-stream water quality standards. These calculations were conservatively based
on anticipated low flow conditions within Hog Wallow Creek. As detailed in Appendix C, the modeling
results indicate that the most recent concentrations in MW-11R are at least approximately two orders of
magnitude below the predicted maximum allowable concentration. In addition, the maximum allowable
VOC concentrations in MW-11R are well below the maximum VOC concentrations historically detected

anywhere on Site, including the source area.

The field-observed concentrations of COCs dissolved in groundwater at the Site, the results of the
analytical groundwater fate and transport model for the VOCs in question and the results of the analytical
model of mixing between the impacted water and surface water in Hog Wallow Creek show that in-
stream water quality standards are not exceeded currently, and are not predicted to be exceeded in the

future.
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The results of the April 2008 indoor air testing in 2008 within the Tuesday Morning store showed that
PCE and TCE concentrations were just slightly above their respective target indoor air concentration
(TIAC) in at least one sample. No other breakdown products of PCE have been detected in the air
samples tested. The Tuesday Morning Store has been vacant since August 2009. Testing conducted in
July 2010 indicated the tenant space adjacent to the former Tuesday Morning store had not been impacted

above applicable thresholds.

Over 30 organic compounds have been detected in the air samples tested. The vast majority of these
compounds must have emanated from interior sources as they have not been previously detected in soil or
groundwater on Site. The exact source or sources of VOCs is not known but was suspected to be
primarily merchandise brought into the Tuesday Moming store for retail sale and cleaning products used
in the store. It is possible that at least some of these goods/supplies may have contained low levels of

residual PCE and/or TCE which could have increased their measured concentrations in the indoor air.

Note that chlorinated VOC concentrations in the indoor air decreased significantly following the
implementation of the HVAC system modifications completed in early 2008 and were only slightly in
excess of applicable TIACs. The two elevated PCE readings were less than 2 pg/m® above the TIAC.
The one elevated TCE reading was 0.04 pg/m’ above the TIAC. The store goods and/or cleaning supplies
could have contributed this much to the indoor air. Some seasonal fluctuation is also to be expected

which could slightly raise or lower the measured concentrations of VOCs.

The recent HVE event discussed in Section 4.3 included vacuum extraction from two wells located inside
the building to aid in reducing vadose zone concentrations of chlorinated VOCs. Prior to a new tenant
leasing the vacant space, additional upgrades of the existing HVAC system are planned. These changes
will likely further improve the indoor air quality. MACTEC plans to conduct the next air monitoring

event when the vacant tenant space is leased.
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6.0 PLANNED CORRECTIVE ACTIONS

It is PM, Ltd’s intent to remove the Site from the Hézardous Site Inventory (HST) through implementation
of a voluntary remediation plan that is protective of human health and the environment. Based on the
completed delineation of constituents in soil and groundwater and the absence of complete pathways of
exposure to constituents in soil and groundwater and to the limited potential risk posed to surface waters,

PM, Ltd. proposes the following voluntary remediation remedies:

. The horizontal and vertical extents of contaminants in surface and subsurface soils have been
adequately delineated; soil-sampling locations with chlorinated VOC concentrations exceeding
approved RRS have not been identified by MACTEC. The floor slab and asphalt pavement
precludes direct exposure of facility personnel to impacted soils or soil leaching to groundwater,
rendering potential exposure pathways incomplete. For these reasons, PM, Ltd. proposes no

additional corrective action related to on-Site soils.

. The horizontal and vertical extents of constituents in groundwater have been adequately
delineated. No impacted groundwater flows off Site. Minimal impact to the deeper water-
bearing zone has been detected. Significant natural attenuation of chlorinated VOCs has been
observed in on-Site wells downgradient from the source area and is expected to continue in the
future. On-Site groundwater is not a current source of potable or industrial use at the facility and
no downgradient drinking water wells or withdrawal points have been identified within one mile
of the Site. As such, there are no complete pathways for exposure of on-Site or off-Site receptors
to impacted groundwater. PM, Ltd. proposes a deed restriction to prevent future use of
‘groundwater on Site for human consumption in order to ensure the maintenance of an incomplete

pathway.

. An additional “point of demonstration” well is proposed to be installed in the area downgradient
of MW-7. This well will be located approximately half way between MW-7 and MW-11R and
will be used to provide additional data regarding the migration and attenuation of the plume
downgradient of the potential source area. Within six months of the Site’s enrollment in the
Voluntary Remediation Program, a groundwater fate and transport model will be submitted to

include projected concentration trends for the point of demonstration well.
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. No impacts to surface water in Hog Wallow Creek have been detected to date. Surface water

modeling presented in Section 6.4 indicates that the potential to impact the creek in the future

above in-stream water quality standards is negligible.

. PM, Ltd. proposes to continue the existing quarterly groundwater monitoring program, including
surface water monitoring, for a period of three years to demonstrate the continued attenuation of

the contaminant plume and to confirm the groundwater and surface water modeling results.

. Future workers in the former Tuesday Morning tenant space (currently vacant) may be subject to
vapors emanating from residual constituents, primarily PCE and TCE that remain in soils below
the floor slab in these areas. MACTEC’s most recent indoor air quality testing found only slight
exceedences of TIACs for PCE and TCE. Recent remedial activities and planned HVAC
upgrades are expected to reduce indoor air concentrations of PCE and TCE to acceptable levels.
Prior to the next occupancy of the space with vencompasses the former dry cleaner, the indoor air
of the space will be sampled and tested again to confirm that indoor air meets applicable TIACs
for PCE and TCE. Testing prior to tenant occupancy will eliminate the contributions of store
goods and cleaning supplies thought to have compromised previous air sampling events. Should
the test results meet TIAC criteria, further corrective action regarding the air pathway will not be

performed.

® PM, Ltd. proposes that compliance with the following criteria by the end of the three year
monitoring period will warrant removal of the Site from the HSI:
- Stabilization or decrease in VOC concentrations in MW-2;
- Stabilization or decrease in VOC concentrations in MW-7;

- VOC concentrations in “point of demonstration” well are consistent with values predicted
by the groundwater fate and transport model;

- VOC concentrations in MW-7, MW-11 and the “point of demonstration” well do not
exceed values established through surface water modeling which would result in impacts
to Hog Wallow Creek in excess of ISWQS;

- No exceedences of ISWQS are measured in surface water samples collected from Hog
Wallow Creek;
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7.0 MILESTONE SCHEDULE AND COST ESTIMATE
Upon acceptance of the VRP Application, a schedule will be prepared that describes the planned activities
and a schedule for their implementation and reporting and an estimate of the anticipated cost. PM, Ltd.
has issued a letter of credit for $300,000 as its financial assurance instrument to cover the cost of the
approved HSRA CAP, which will be extended as necessary to cover the planned activities herein as

approved by EPD.



A MACTEC

engineering and constructing a better tomorrow

October 14, 2010

Ms. Alexandra Cleary

Hazardous Sites Response Program
Georgia Environmental Protection Division
2 Martin Luther King, Jr. Drive, SE

Suite 1462 East Floyd Tower

Atlanta, Georgia 30334

Subject: Voluntary Remediation Plan Application and Fee
Pursuant to the Georgia Voluntary Remediation Program Act
Former Imperial Cleaners — Kingscreek Shopping Center
1233B Alpharetta Highway
Roswell, Georgia
HSI Site No. 10690
MACTEC Project 6305-05-0319

Dear Ms. Cleary:

On behalf of PM, Ltd., MACTEC Engineering and Consulting, Inc. (MACTEC) respectfully submits this
Voluntary Remediation Plan Application along with the attached $5,000.00 application fee to enroll this

site under the Georgia Voluntary Remediation Program Act.
Please contact the undersigned if any questions arise.

Sincerely,

MACTEC Engineering and Consulting, Inc.

SFERZC e jgw

Stephen R. Foley, P.G. Charles T. Ferry. P
Senior Geologist Senior Principal Engin

Enclosures

cc: Ms. Nancy Shannon, PM. Ltd. ¢/o SunTrust Bank
Barbara Gallo. Krevolin & Horst, LLC

T:...\6305-0\05-319 Imperial Cleaners\VRP\V'RFP Application.docx

MACTEC Engineering and Consulting, Inc.

3906 Plasters Ave. NE ® Atlanta, GA 30324 e Phone: 404.873.4761 ® Fax: 404.817.0175 www.mactec.com




Voluntary Remediation Plan ” ~plication Form and Checklist

VRP APPLICANT INFORMATION

COMPANY NAME PM, LTD. with Wright Management, Inc. as the sole general partner
CONTACT PERSON/TITLE | Nancy Shannon
ADDRESS 25 Park Place, 2™ Floor, Atlanta, Georgia 30303
PHONE 404-588-7234 FAX 404-588-7875 E-MAIL Nancy.shannon @suntrust.com
GEORGIA CERTIFIED PROFESSIONAL GEOLOGIST OR PROFESSIONAL ENGINEER OVERSEEING CLEANUP
NAME Charles T. Ferry GA PE/PG NUMBER PE 10957
COMPANY MACTEC Engineering and Consulting, Inc.
ADDRESS 396 Plasters Avenue
PHONE 404-873-4761 FAX 404-817-0183 E-MAIL ctferry@mactec.com

APPLICANT’S CERTIFICATION

In order to be considered a qualifying property for the VRP:

(1) The property must have a release of regulated substances into the environment;
(2) The property shall not be:

(A) Listed on the federal National Priorities List pursuant to the federal Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S.C.

Section 9601.

(B) Currently undergoing response activities required by an order of the regional administrator of the federal Environmental Protection Agency; or

(C) A facility required to have a permit under Code Section 12-8-66.
(3) Qualifying the property under this part would not violate the terms and conditions under which the division operates and administers remedial programs by
delegation or similar authorization from the United States Environmental Protection Agency.
(4) Any lien filed under subsection (e) of Code Section 12-8-96 or subsection (b) of Code Section 12-13-12 against the property shall be satisfied or settled and released by
the director pursuant to Code Section 12-8-94 or Code Section 12-13-6.

In order to be considered a participant under the VRP:
(1) The participant must be the property owner of the voluntary remediation property or have express permission to enter another’s property to perform corrective action.
(2) The participant must not be in violation of any order, judgment, statute, rule, or regulation subject to the enforcement authority of the director.

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.

| also certify that this property is eligible for the Voluntary Remediation Program (VRP) as defined in Code Section 12-8-105 and | am eligible as a participant as defined in
Code Section 12-8-106.

APPLICANT'S PM Ltd. a Georgiag Limited Partnership By Wright Management, Inc. its sole general partner
SIGNATURE fol ')‘E'rg/_/ a/rl/JZL/Le.D B . ® 2 i
;‘:’IH%ANT'S NAME/TITLE Nan}:y G. Shafinon/President Wright Management, Inc DATE October 7, 2010

VOLUNTARY REMEDIATION PLAN FORM 03/30/2010 PAGE 1




5.a.

Within the first 12 months after enrollment, the .articipant must complete
horizontal delineation of the release and associated constituents of concern
on property where access is available at the time of enroliment;

Section 4.0

5.b.

Within the first 24 months after enrollment, the participant must complete
horizontal delineation of the release and associated constituents of concern
extending onto property for which access was not available at the time of
enrollment;

Section 4.0

Within 30 months after enrollment, the participant must update the site CSM
to include vertical delineation, finalize the remediation plan and provide a
preliminary cost estimate for implementation of remediation and associated
continuing actions; and

Section 4.0
Section 7.0

5.d.

Within 60 months after enroliment, the participant must submit the
compliance status report required under the VRP, including the requisite
certifications.

Appendix C

SIGNED AND SEALED PE/PG CERTIFICATION AND SUPPORTING
DOCUMENTATION:

“| certify under penalty of law that this report and all attachments were prepared by me or under my direct
supervision in accordance with the Voluntary Remediation Program Act (O.C.G.A. Section 12-8-101, etseq ). lama
professional engineer/professional geologist who is registered with the Georgia State Board of Registration for
Professional Engineers and Land Surveyors/Georgia State Board of Registration for Professional Geologists and |
have the necessary experience and am in charge of the investigation and remediation of this release of regulated
substances.

Furthermore, to document my direct oversight of the Voluntary Remediation Plan development, implementation of
corrective action, and long term monitoring, | have attached a monthly summary of hours invoiced and description of
services provided by me to the Voluntary Remediation Program participant since the previous submittal to the
Georgia Environmental Protection Division.

The information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that
there are significant penalties for submitling false information, including the possibility of fine and imprisonment for
knowing violations.”

Charles T. Ferry #10957

Printed Name and GA PE/PG Number

(ﬁ &xu\,{m /S 1=

Signature and Stamp~ (

VOLUNTARY REMEDIATION PLAN FORM 03/30/2010 PAGE 3




Voluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-09-0322
HS1 10690

TABLES




Voluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-09-0322
HSI10690

LIST OF TABLES
Table 1 — Summary of Soil Testing Data
Table 2 — Summary of Groundwater/Surface Water Testing Data
Table 3 — Summary of Well Construction/Water Level Data
Table 4 — Summary of Slug Test Data
Table 5 — Summary of Air Monitoring Data
Table 6 — Summary of Natural Attenuation Parameters in Groundwater
Table 7 — Summary of Soil Leachability Testing Data
Table 8 — Summary of Soil and Groundwater Risk Reduction Standards

LIST OF FIGURES
Figurell — Site Location/Topographic Map
Figure 2 — Site and Vicinity Aerial Photograph
Figure 3 — Cross Section A-A’
Figure 4 — Cross Section B-B’
Figure 5 — Cross Section C-C’
Figure 6 — Cross Section D-D’
Figure 7 — Potentiometric Surface Map
Figure 8§ — Summary of Soil Testing Results
Figure 9 — Summary of Groundwater Testing Results

Figure 10 — Summary of Indoor Air Testing Results

LIST OF APPENDICES
“Appendix A — Legal Description/Survey Plat and Tax Map
Appendix B — Risk Reduction Standard Calculations
Appendix C — Fate and Transport of Constituents of Concern in Groundwater

Appendix D — Monitoring Well and Soil Boring Logs



Voluntary Remediation Plan October 13, 2010
Former Imperial Cleaners MACTEC Project No. 6305-05-0319
HST 10690

TABLE 1 - SUMMARY OF SOIL TESTING RESULTS, ug/kg

BOYKIN AND ASSOCIATES H\JC March 1993

Sample No Depth Ft Date Collected PCE " ‘ TCE : " Acetone i Toluene ’rf
_ B-1 1 3/93 100 <10 <100 <10
% B-1 5 3/93 260 <10 <100 <10
| B-2 1 3/93 32 <10 <100 <10
| B-2 5 3/93 20 <10 <100 <10
| B-3 8 3/93 60 <10 . <100 <10
B-4 5 3/93 20 <10 <100 <10

ENVIRONIVHENTAL CORPORATION OF Al\’.[ERICA J une—J uly 2000

Sample No Depth Ft Date Collected PCE L '-; TCE : j Aéetdne Tolucne
SB-1 5 6-7/00 <5 <5 <100 <5
SB-2/MW-2 5 6-7/00 14 <5 <100 <5
SB-3 1 6-7/00 - 532 <5 <100 <5
| SB-4 2 6-7/00 210 <5 <100 <5
l SB-5 1.5 6-7/00 359 <3 <100 <5
" SB-6 2 6-7/00 7,700 <5 <100 <3

LAW ENGINEERING AND ENVIRONMENTAL SERVICES, INC. (MACTEC) — May 2001

SR

GP-1-2 2 5/01 <5 <5 NT NT
'; GP-1-10 10 [ s/01 <5 <5 NT NT
GP-2-6 6 5/01 25 <5 NT NT

. GP-2-10 10 5/01 1,100 <5 NT NT

GP-3-4 4 5/01 650 <5 NT NT

GP-3-10 10 5/01 310 <5 NT NT

GP-4-2 2 5/01 8 <5 NT NT

GP-4-10 10 5/01 410 <5 NT NT

GP-5-4 4 5/01 10 < NT NT

GP-5-8 8 5/01 11 <3 NT NT

GP-5-12 12 5/01 270 <5 NT NT

GP-5-16 16 5/01 1,200 <5 NT NT-

GP-5-20 20 5/01 <5 < NT NT

pg/kg - micrograms per kilogram (equivalent to parts per billion)
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TABLE 1 - SUMMARY OF SOIL TESTING RESULTS, ug/kg (Continued)

October 13, 2010
MACTEC Project No. 6303-05-0319

LAW ENGINEERING AND ENVIRONMENTAL SERVICES, INC. (MACTEC) — August 2001

SB-7 8/01 <5.9 <120 <5.9
SB-7 8/01 110 <120 <5.9
SB-7 8/01 260 <130 <6.3
SB-7 8/01 84 <120 <6.1
SB-7 8/01 10 <120 <5.8
SB-8 8/01 <7.1 <140 <7.1
MW-3 8/01 7.0 <110 <5.7

LAW ENGINEERING AND ENVIRONMENTAL SERVICES, INC. MACTEC) — March 2002

MW-6 3/02 <6.1 <120 <6.1
MW-8 5 3/02 <5.6 <110 <5.6
. MW-9 5 3/02 <6.1 <120 <6.1
MW-10 2 3/02 <6.2 <120 <6.2
" HA-1 4/02 <6.9 <140 <6.9
HA-2 4/02 <5.9 <120 <5.9

MACTEC ENGINEERING AND CONSULTING, INC

HA-3 7/05 <36 150 13
HA-4 7/05 <78 <160 <7.8
HA-5 7/05 8.5 <110 <55
HA-5 (Dup) 7/05 6.9 <110 <55
HA-3 7/05 20 <100 <52

ug/kg - micrograms per kilogram (equivalent to parts per billion)
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TABLE 1 - SUMMARY OF SOIL TESTING RESULTS, ng/kg (Continued)

MACTEC ENGINEERING AND CONSULTING, INC. - JANUARY 2006
le Date Coll
SB-10 4 1/06 34 <6.3 <130 <6.3
SB-11 12 1/06 55 <53 <110 <53
SB-11 16 1/06 77 <6.1 <110 <6.1
SB-11 20 1/06 930 7.8 <120 <6.1
SB-12 8 1/06 34 <6.5 <130 <6.5
SB-12 16 1/06 230 <72 <140 <72
SB-12 20 1/06 21 <6.3 <130 <6.3
SB-13 8 1/06 41 <6.2 <120 <6.2
SB-13 12 1/06 100 <6.6 <130 <6.6
SB-13 16 1/06 640 <3.8 <120 <5.8
SB-16 8 1/06 <6.3 <6.3 <130 <6.3
SB-16 12 1/06 530 <6.0 <120 <6.0
SB-16 16 1/06 130 <63 <130 <6.3
SB-17 8 1/06 9 <74 <110 <74
SB-17 12 1/06 730 <6.5 <130 <6.5
SB-17 16 1/06 390 <7.1 <140 <7.1

ug/kg - micrograms per kilogram (equivalent to parts per billion)
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N TABLE 1 - SUMMARY OF SOIL TESTING RESULTS, ug/ke (Continued)

AUGUST 2009

MACTEC ENGINEERING AND CONSULTING, INC.

S epth Date Collec

$B-21-20 20 8/09 <5.0 <73 <150 <13
$B-22-2.5 25 8/09 16 <63 <130 <63
SB-22-7.5 75 8/09 38 <49 <98 <4.9
SB-22-12.5 12.5 8/09 180 <54 <110 <54
| SB-23-2 2 8/09 11 <58 <120 <58
f SB-23-7.5 7.5 8/09 6.2 <58 <120 <58
| SB-23-12.5 125 8/09 37 <53 <110 <53
SB-24-2 2 8/09 <50 | <57 <110 <57
SB-24-5 5 8/09 5.5 <48 <96 <48
SB-24-7.5 15 8/09 13 <59 <120 <5.9
$B-25-2.5 25 809 <48 <48 <96 <438
SB-25-7.5 75 8/09 <5.4 <54 <110 <54
SB-25-12.5 12.5 8/09 390 <49 <98 <49
SB-26-5 5 8/09 35 <59 <120 | <59
SB-26-17.5 17.5 8/09 <4.8 <4.8 <96 <4.8
SB-26-17.5 Ft. (Dup) 175 8/09 <5.0 <50 <100 <5.0
SB-27-12.5 125 8/09 960 <48 <96 <48
: SB-28-12.5 12.5 8/09 240 <59 <120 <59
3 SB-28-125Ft (Dwp) | 125 | . 809 | 200 <9 | < <59
SB-28-20 20 - 8/09 1,100 <46 <93 <46

* MACTEC ENGINEERING AND CONSULTING, INC. - MARCH 2010
SB-29 2 3/10 <73 <73 <150 <13
SB-29 12 3/10 48 <62 <120 <62
SB-29 20 3/10 180 <70 150 <70
SB-30 2 3/10 <1.5 <15 <150 <15
SB-30 12 3/10 440E <8 <160 <8.1
SB-30 20 3/10 230 <77 <150 <17
SB-31 2 3/10 <6.0 <6.0 <120 <6.0
SB-31 12 3/10 <6.8 <68 <140 <68
SB-31 20 3/10 49 <78 <160 <138

pg/ke - micrograms per kilogram (equivalent to parts per billion)
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K TABLE 2 - SUMMARY OF GROUNDWATER/SURFACE WATER TESTING, pg/l

WellNo. :| :SamplingDate °|  PCE- |- TCE . j Trans12DCE | Gis12:DCE . cmﬁie 4| ‘Chloroform - | | . ;Styrene " .
7100 790 303 17] 626 3 <2 <2
7/8/05 880 440 450 2600 55 <5 <5
9/11/06 2700 560 98 2200 150 <5 <5
3/21/07 1200 280 160 2000 620 <5 <5
7/3/07 1200 140 30 600 710 <5 <5
8/17/07 250 61 37 540 1100 <5 <5
11/07 660 220 16 590 660 <5 <5
MW-2 1/18/08 370 120 8.8 . 340 160 <5 <3
- 4/29/08 410 150 14 390 310 <5 <5
8/15/08 510 170 10 260 390 <5 <5
10/28/08 350 130 12 320 190 <5 <5
2/27/09 620 230 6.1 300 480 <5 ‘ <3
8/19/09 220 240 7.2 400 190 <5 <5
12/16/09 160 840 70 1100 43 <5 <5
3/30/10 270 920 78 790 93 <5 <5
6/30/10 43 690 83 1200 100 <5 <5
8/15/01 <2 <2 <2 <2 <2 10 <2
7/13/05 <5 <5 <5 <5 <2 <5 <5
10/28/08 - <5 <5 <5 <5 <2 <5 <5
10/28/08(dup) <5 <5 <5 <5 <? <5 <5
MW-3 2/27/09 <5 <5 <5 <5 <2 <5 <5
8/19/09 <3 <5 <5 <5 <2 <5 <5
12/16/09 <5 <5 <5 <§ <2 <5 <5
3/30/10 6.4 <5 <5 <5 <2 <5 <5
6/30/10 <5 <5 <5 <5 <2 <5 <5
6/30/10 (dup) <3 <5 <5 <5 <2 <5 <5
8/15/01 3 <2 <2 10 <2 <2 <2
MW-4 7/13/05 . 1 D: <5_ <5 <3 <2 <§ <5
‘ 9/11/06 <5 <5 <5 14 2 <5 <5
I 3121107 5.9 <5 <5 <5 <« <5 <

"""""" C7:Y 7 I X - RS SR I A I 2 e R B A e
11/07 8.4 <5 <5 <5 <2 <5 <5
1/18/08 <5 <5 <3 <5 <2 <5 <5
4/29/08 <5 <5 <5 <5 <2 <3 <5

8/15/08 No Sample No Sample No Sample No Sample No Sample No Sample No Sample |

MW-4R 10/28/08 <5 <5 <5 <5 <2 <5 <5
2/27/09 <3 <5 <5 <5 <2 <5 <5
8/19/09 <5 <5 <3 <5 <2 <5 <5
12/16/09 5.8 <5 <5 <5 <2 <5 <5
e 3/30/10 <5 5.8 S5 98 ... < <5 <5
: 6/30/10 <5 6.5 <5 9.8 <2 <5 <5
8/15/01 <2 <2 <2 <2 <2 <2 <2
: 718/05 <5 <5 : <5 <5 <2 <5 <5
3/21/07 <5 <5 <5 <5 < <5 <5
| 7/3/07 <5 <5 <5 <5 <2 <5 <5
| 11/07 <5 <5 <5 <5 < <5 <5
i 1/18/08 <5 <5 <5 <5 < <5 <5
4/29/08 <5 <5 <5 <5 <2 <5 <5
MW-5 8/15/08 <5 <5 <5 <5 <2 <5 <5
10/28/08 <5 <5 <5 <5 <2 <5 <5
2/27/09 <5 <5 <5 <5 <2 <5 <5
2/27/09 (dup) <5 <5 <5 <5 <« <5 <5
8/19/09 <5 <5 <5 <5 <2 <5 <5
12/16/09 <5 <5 <5 <5 <2 <5 <5
3/30/10 <5 <35 <5 <5 <2 <5 <5
6/30/10 <5 <5 <5 <5 <2 <5 <5
3/14/02 <2 < <2 <2 <2 <2 <2
! MW-6 718105 <5 <5 <5 <5 <5 <5 <5
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S TABLE 2 - SUMMARY OF GROUNDWATER/SURFACE WATER TESTING, pg/l (CONT.)

WellNo. &, “:Sampling Date 4 sRCEw. 2 TCE < Trans12-DCE i . Cis-12DCE - cm‘rﬂe “i| -Ciloroform o] .- :Styrene .
| 3/14/02 830 130 18 45 <2 <2 <5
718105 1000 180 18 67 < <5 <5

9/11/06 1800 260 58 100 <2 <5 <5

3/21/07 2200 270 30 98 <2 <5 <5

713107 2900 210 37 87 < <5 <5

7/3/07 (dup) 2400 200 29 96 < <5 <5

8/17/07 1400 85 <5 43 < <5 <5

11/07 1900 240 27 180 < <5 <5

11/07 (dup) 1600 280 23 110 <2 <5 <5

MW.7 1/18/08 1700 130 14 85 < <5 <5

1/18/08 (dup) 1800 140 11 70 < <5 <5

‘ 4/29/08 3100 220 n 75 < <5 <5
. 4/29/08 (dup) 3100 190 12 84 < <5 <5
8/15/08 2100 190 6 91 < <5 <5

10/28/08 2100 350 12 100 < <5 <5

2/27/09 1800 370 9.9 120 < <5 <5

8/19/09 2900 370 13 89 < <5 <5

12/16/09 4400 680 47 250 < <5 <5

3/30/10 3800 560 47 210 < <5 <5

6/30/10 4800 830 69 280 <2 <5 <5

3/14/02 <2 <2 <2 <2 <2 < <

Mw-8 7/8/05 <5 <5 <5 <5 <2 <5 <5
: 3/14/02 <2 < <2 < < 7 <
] M2 718/05 < <s <5 <5 <2 s S
|
| , . 3/14/02 <2 < <2 <2 < <2 <2
o MW-10 /8105 <s <s < < < < <
i " B .
| 414102 18 18 4 28 2 2 =
MW-11 7/8/05 <5 <5 <3 <5 <2 <5 <5
i 32107 <5 <5 <5 <5 < <5 <5
: 73007 <5 <5 <5 5.6 < <5 <2

11407 <5 <5 <5 <5 ) < <5
1/18/08 <5 <5 <5 55 < <5 <5
4/29/08 <5 8.6 <5 26 22 <5 <5
8/15/08 <5 <5 <3 <5 <2 <5 <5
- MW-11R 10/28/08 <5 <5 1 =5 <5 < <5 <5
: 2/27/09 <5 <5 <5 7.6 < <5 <5
] 8/19/09 <5 <5 <5 <5 <2 <5 <5
12/16/09 <5 <5 <5 <5 <2 <5 <5
3/30/10 110 65 11 170 57 <5 <5
6/30/10 No Sample No Sample No Sample No Sample No Sample No Sample No Sample
i 6/12/02 < <« <2 < < < <
MW-12 7113/05 <5 <5 <5 <5 <2 <5 <5
312107 <5 <5 <5 <5 < <5 <5
713107 <5 <5 <5 <5 <2 <5 <5
11407 <5 <5 <5 <5 < <5 <5
1/18/08 <5 <5 <5 <5 < <5 <5
4/29/08 <5 <5 <5 <5 <2 <5 <5
8/15/08 <5 <5 <5 <5 <2 <5 <5
MW-12R 10/28/08 <5 <3 <5 <3 <2 <5 <5
2/27/09 <5 <5 <5 <3 <2 <5 <5
8/19/09 <5 <5 <5 <5 <« <5 <5
12/16/09 <5 <5 <5 <5 < <5 <5
3/30/10 <5 <5 <5 <5 < <5 <5
6/30/10 <5 <5 <5 <5 <2 <3 <3
3/22/06 <5 <5 <5 <5 < <5 <5
10/28/08 6.6 <5 <5 <5 <2 <5 <5
2127109 8.5 <5 <5 <5 < <5 <5
8/19/09 <5 <5 <5 <5 < <5 <5
DW-1 12/16/09 <5 <5 <5 <5 < <5 <5
12/16/09 (dup) <5 <5 < <5 < <3 <
3/30/10 26 <5 <5 <5 < <5 <5
3/30/10 (dup) 27 <5 <5 <5 <2 <5 <5
6/30/10 34 6.4 <5 <5 <2 <5 <5

ng/l - micrograms per liter
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TABLE 2 - SUMMARY OF GROUNDWATER/SURFACE WATER TESTING, ng/l (CONT.)

MW-13 8/19/09 43 9.5 <5 6.3 < <5 <5
8/19/09 <5 <5 <5 <5 <2 <5 <5

MW-14 8/19/09 (dup) <5 <5 <s <5 < <5 <5
MW-15 8/19/09 <5 <5 <5 <5 < <5 <5
8/15/01 <5 <3 <5 <3 <2 <5 <5

3/21/07 <5 <5 <5 <5 <2 <5 <5

7307 <5 <5 <5 <5 < <5 <5

11/07 <5 <5 <5 <5 <2 <5 <5

1/18/08 <5 <5 <5 <5 <2 <5 <5

4/29/08 <5 <5 <5 <5 < <3 <5

SW-1 8/15/08 <5 <5 <5 <5 <2 <5 <5
10/28/08 <5 <5 <5 <5 <2 <5 <5

2/27/09 <5 <5 <5 <35 <2 <5 <5

8/19/09 <5 5 <5 <5 ] <5 <5

12/16/09 <5 <5 <5 <5 <2 <5 <5

3/30/10 <5 <5 <5 <5 <2 <5 5.1

6/30/10 <3 <5 <3 <3 < <5 <5

8/15/01 <5 <5 <3 <3 <2 <5 <3

3/21/07 <5 <5 <5 <5 < <5 <5

713007 <3 <5 <3 <5 < <5 <5

11/07 <5 <5 <5 <5 <2 <5 <5

1/18/08 <5 <5 <5 <5 <2 <3 <5

4/29/08 <5 <5 <3 <3 <2 <5 <5

SW-2 8/15/08 <5 <5 <5 <5 <2 <5 <5
10/28/08 <5 <5 <5 <5 <2 <5 <5

2/27/09 <3 <3 <5 <5 < <5 <5

8/19/09 <5 <5 <5 <5 <2 <5 <5

12/16/09 <5 <5 <5 <5 <2 <5 <5

3/30/10 <5 <5 <5 <5 <2 <5 5.6

6/30/10 <5 <5 <5 <5 <2 <5 <5

7/8/05 <5 <5 <5 <5 <2 <3 <5

3/2107 <5 <5 <5 <3 <2 <5 <5

713007 <5 <5 <5 <5 <2 <5 <5

11/07 <5 <5 <5 <5 <2 <5 <5

1/18/08 <5 <5 <5 <5 <2 <5 <5

4/29/08 <5 <5 <5 <5 <2 <5 <5

SW-3 8/15/08 <5 <5 <5 <5 <2 <5 <5
10/28/08 <5 <5 <5 <5 <2 <5 <5

227009 . <5 <5 <3 <5 < <5 <5

8/19/09 <5 <5 <5 <5 <2 <5 <5

12/16/09 <5 <5 <5 <5 <2 <5 <5

3/30/10 <5 <5 <5 <5 <5 <5 56

6/30/10 <5 <5 <5 <3 <5 <5 <5

pg/l - micrograms per liter




Volintary Remediation Plan October 13, 2010
Former Imperial Cleaners MACTEC Project No. 6305-05-0319
HST 10690

TABLE 3 - MONITORING WELL CONSTRUCTION DATA AND
GROUNDWATER LEVELS - 3/30/10

MW-2 . 24 14-24 1027.15 1026.80 21.15 1005.65
MW-3 52 47-52° 1026.99 1026.83 22.91 1003.92
MW-4R 7 5-7 1006.87 1009.62 8.12 1001.50
MW-5 6 4-6 1005.06 1007.51 5.71 1001.80
MW-6 33 23-33 1030.35 1030.08 24.11 1005.97
MW-7 33 23-33 1029.91 1029.59 2391 1005.68
MW-8 ' 21 11-21 1029.96 1029.61 21.04 1016.32
MW-9 30 20-30 1027.69 1027.44 21.04 1006.40
MW-10 3.5 1.5-35 1002.65 1006.56 4.46 1002.10
MW-11R 5.5 3-55 1005.32 1007.52 Dry NA
MW-12R 55 3-55 1003.57 1004.82 4.06 1000.76
MW-13 35 25-35 1032.12 1031.92 NM NM
MW-14 35 25-35 1032.15 1031.84 NM NM -
MW-15 35 25-35 1032.10 1031.94 NM NM
DW-1 55.5 50.5-55.5 1029.76 1029.46 24.21 1005.25

BGS - Below Ground Surface
TOC- Top of Casing
NM - Not measured
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Foluntary Remediation Plan
Former Imperial Cleaners

October 13, 2010

MACTEC Project No. 6122-09-0322

HST 10690
TABLE 4 - SUMMARY OF SLUG TEST DATA

.o | Hydraulic:Conductivity, | ‘Hydraulic Conductivity; | . - - 0
~ WellNo. o .emfsec. ol Y emfsec oo " StrataMeasured.
S “(Slugsn)- o oShesowy oot

MW-3 20.05x107 30.08x107 Fractured Rock

5 mqpeS Residual Soil/Partially
_ 2 D -
MW-8 2.140x10 6.553x10 Woathord Rock
MW-9 9.396x10° 9.194x10° Fill, Alluvial Soi,

- Residual Soil

cm/sec — centimeters per second
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Voluntary Remediation Plan
Former Imperial Cleaners
HSI1 10690

October 13, 2010

MACTEC Praject No. 6305-05-0319

TABLE 5 - CUMULATIVE SUMMARY OF AIR MONITORING DATA, 2001 - 2010, mg/m’

Tetrachloroethene
Trichloroethene NT 0.36
AS-1 Cis-1,2-Dichloroethene <60 <0.25 <0.13 <0.13 NT 35
Trans-1,2-Dichloroethene <60 <0.25 <0.13 <0.13 NT 70
Viny! Chloride <60 <2.5 <0.13 <0.13 NT 5.0
Tetrachloroethene NT 7.0
Trichloroethene NT 0.36
AS-2 Cis-1,2-Dichloroéthene <60 <0.26 <0.13 <0.13 NT 35
Trans-1,2-Dichioroethene <60 <(.26 <0.13 <0.13 - NT 70
Vinyl Chloride <60 <2.3 <0.13 <0.13 NT 5.0
Tetrachloroethene NT NT 7.0
Trichloroethene NT NT 0.36
AS-3 Cis-1,2-Dichloroethene NT <0.27 <0.13 <0.13 NT 35
Trans-1,2-Dichloroethene NT <0.27 <0.13 <0.13 NT 70
Vinyl Chloride NT <2.3 <0.13 <0.13 NT 5.0
Tetrachloroethene NT 6.2 NT 7.0
Trichloroethene NT 033 NT 0.36
AS-4 Cis-1,2-Dichloroethene NT <0.26 <0.13 <{.13 NT 35
Trans-1,2-Dichloroethene NT <0.26 <0.13 <0.13 NT 70
- H\}irn}rll Chloriﬁé o NT | <26 | <013 | <013 NT 5.0
Tetrachloroethene NT <0.54 NT NT NT 7.0
Trichloroethene NT <0.27 NT NT NT 0.36
- cﬁ;gun 9 Cis-12-Dichloroethene NT <027 NT NT NT 35
Trans-1,2-Dichloroethene NT <0.27 NT NT NT 70
Vinyl Chloride NT <7 NT NT NT 5.0
Tetrachloroethene NT NT NT NT 32 7.0
Trichloroethene NT NT NT NT <0.21 0.36
(Tllggfll-l-;use) Cis-1,2-Dichloroethene NT NT NT NT <0.79 35
Trans-1,2-Dichloroethene NT NT NT NT <0.79 70
Vinyl Chioride NT NT NT NT <0.51 5.0

pg/m’ - micrograms per cubic meter

NT - Not tested
Shaded values exceed Target Indoor Air Concentrations




Voluntary Remediation Program October 13, 2010
Former Imperial Cleaners MACTEC Project No. 6305-05-0319
HSI Site 10690

TABLE 6 — SUMMARY OF NATURAL ATTENUATION PARAMETERS IN GROUNDWATER

Weil No. .| 5
pomo | sl
MW-2 6/30/10 5.90
3/30/10 5.68 0.198 1 6.71 157
MW-5 6/30/10 529 132 102 1.53 98
w7 3/30/10 481 0.231 2.91 464 479
6/30/10 480 0.191 10.4 232 331

mg/l - milligrams per liter (parts per million)
ug/l - micrograms per liter (parts per billion)
mS/cm - microSiemens per centimeter
mV - millivolts
NTU - Nephelometric Turbidity Units

TABLE 6 - SUMMARY OF NATURAL ATTENUATION PARAMETERS IN GROUNDWATER (Continued)

el | Setnpling | Alkatinily. | sulfidé Niale' | Nitiiie - | Stlfate
¢ °j _ Date gl | g/, 117-J RO BN 117/ AR I 117/ B
MW-2 3/30/10 102 <2.0 27.0 1400 11 <9 NT NT NT NT
- 6/30/10 103 <2.0 334 1100 10 <9 11 <0.25 <0.25 6.8
MW-5 3/30/10 455 <2.0 1.40 21 <7 <9 NT NT NT NT
6/30/10 32.8 <2.0 1.38 44 <7 <9 15 0.71 <0.25 4.8
MW-7 3/30/10 15.0 <2.0 <0.10 5.0 <7 <9 NT NT NT NT
6/30/10 15.9 <2.0 <0.10 14 <7 <9 24 4.7 <0.25 15

mg/l - milligrams per liter (parts per million)
ng/l - micrograms per liter (parts per billion)



Voluntary Remediation Plan
Former Imperial Cleaners

October 13, 2010

MACTEC Project No. 6305-05-0319

HSI 10690
TABLE 7 - SOIL LEACHABILITY TESTING RESULTS
SRy P-3-4/LCH- GP 5 16/LCH-
‘ "'»:Consﬁtﬁent ' R S el e B —
ST A Total VOC D e Total VOC Result SPLP: Result
Shonis Result, pgrkg SPLPResult, mga | nglkg . mg/l
PCE 650 <0.2 1,200 <0.2
TCE <5 <0.2 <5 <0.2
Cis-1,2-DCE <5 <0.2 <5 <0.2
Trans-1,2-DCE <5 <0.2 <5 <0.2
Viny! Chloride <5 <0.2 <5 <0.2

wkg - micrograms per kilogram
mg/l - milligrams per liter



Voluntary Remediation Plan
Former Imperial Cleaners
HSI 10690

TABLE 8 - SUMMARY OF SOIL AND GROUNDWATER
RISK REDUCTION STANDARDS

October 13, 2010

MACTEC Progject No. 6305-05-0319

E{6) | PRI

S Ll Highest |
::Regl_llated"‘sﬁbstéﬁée Concentation,

: ‘Type’l RRS B
Sr oS3l Criteria, pglkg
. DR | - “Location . |

Critefie, ng/kg
Residential.
leulated):. |-

Type3RRS; -
Criteria,:uglkg
Non:Residential |
P Defay |

Tetrachloroethene 7,700 SB-6 340
Trichloroethene 7.8 SB-11 60°
Acetone 150 HA-3
Toluene 13 HA-3

Tetrachloroethene 4,800 MW-7 1.3 5 3.8
Trichioroethene 830 MWwW-2 0.35 -5 0.65
Cis-1,2- -
Dichloroethene 280 MWw-2 160 23
Trans-1,2-
Dichloroethene 83 MW-2 310 100
Vinyl Chloride 100 MW-2 2 2

g/kg - micrograms per kilogram (equivalent to parts per billion)
ug/L - micrograms per liter (equivalent to parts per billion)
Note - Shaded values indicate compliance with RRS

- Type4RRS
- *Critefia, uglkg’
{(Non-Residential :
iCalculated) - -




I'oluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-09-0322
HS1 10690
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vocs ND j® GEOPROBE BORING (LAW/MACTEC 4/02)
(LAW/MACTEC 5/01) TCE TRICHLOROETHENE
e SOIL BORING PCE TETRACHLOROETHENE
(ECA 7,/00)
SCALE IN FEET VOCs VOLATILE ORGANIC COMPOUNDS
NOTE: RESULTS PRESENTED IN
—— — MICORGRAMS PER KILOGRAM
0 50 100 (ng/k)
© COPYRIGHT 2010 MACTEC
DESIGNED SCALE
FORMER IMPERIAL CLEANERS
DEAVE ROSWELL, GEORGIA AS SHOWN
CHECKED ﬂJMACTEC SOIL TESTING CONTRACT
TN CHARGE Mactec Engineering and Consulting, Inc. RESULTS 6305—05-0319
396 PLASTERS AVENUE, N.E. FIGURE No. |REVIPAGE NO
REV|DATE [BY[suBfaPP DESCRIPTION DATE SEPT. 2010 ATLANTA, GEORGIA (404) 873—4761 8




U: \Projects\Imperial Cleaners\0319—SITEPLAN.dwg — FIGURE 9 GW JUNE 2010 09/29/2010
Mw—8  3/02] 7/05
VOCs ND | ND MW—6 _ 3/02] 7/05
VOCs ND | ND
MW—15  8/09
VOCs ND
(DUP) (DUP) (DUP) (DUP)
MW=7 3/02 [7/05]9/06]3/07]7/07] 7/07 [8/07]11/07[11/07]1/08 [1 /08 [4/08 [4/08 [8/08]10/08 [ 2/09] 8/09]12/09 [ 3/10 | 6/10
PCE 830 | 10001800 |2200 | 2900 | 2400 |1400 [1900 |1600 1700 [1800 | 3100 |3100 |2100| 2100 | 1800| 2900| 4400 | 3800 | 4800
TCE 130 | 180 |260 |270 |210 [200 |85 |[240 |280 [130 [140 |220 [190 |190 | 350 | 370 | 370 | 680 | 560 | 830
CIS—1,2—DCE 45 |67 |100 |98 |87 |96 |43 (180 [110 |85 |70 |75 |84 |91 100 120 | 89 | 250 [ 210 | 280
TRANS-1,2-DCE 18 |18 |58 |30 |17 |29 |<5 |27 |23 [14 |11 |11 |12 |60 |12 9.9 |13 | 47 47 69
MW—-8
AREA OF ~
GROUNDWA
DELINEATION MW-10 _ 3/02| 7/05
N VOCs ND | ND
(DUP)
MW—14 8/09] 8/09
VOCs ND | ND
SW—1 7/01|3/07|7/07|11/07|1/08|4 /08 |8/08|10/08(2 /098 /09[12 /09| 3/10 | 6/10
VOCs ND| ND| ND| ND|[ND| ND|[ND| ND|[ND|[ND| ND[ ND [ ND
FORMER COMPUTER r—— E STYRENE <5 | <5 | <5 | <5 | <5 | <5 | <5 | <5 |<5|<5| <6 | 53| <5
STORE | MW—6"§
(DUP) (DUP) (DUP)
DW—1 3,/06]3/06 [10/08]2/09[8 /09[12/09[12 /093 /103 /10[6 /10 % | EEEXEER'SMPER'AL
PCE <5 (<5 |66 |85[<5| <5 | <6 |26 |27 |34
FORMER TUESDAY MORNING
TCE <5 | <6 | <5 <5 | <5 | <5 <5 |<5 |<5 | 6.4 TENANT SPACE | ~
(VACANT AS OF AUGUST 2009) >
MW=13 8/09 W—15 /A
PCE 43 -
TCE 9.5 | 7
Sl 63 | | FORMER CONDENSATE sw-107
Y | DISCHARGE LINE 7 /
—14 '
| /
MW—10 / :
(DuUP) (DUP) (DUP) L MW—-7 oo/
MW—3 7/01]7/05|7/0510/08|10/08|2/09|8/09 [12/09| 3/10[6 /10|6 /10 4 W—1 A MW—2 6/00[7/05 | 9/06 [ 3/07 [ 7/07] 8/07 [ 11/07] 1/08 ] 4/08] 8/08 [10/08] 2/09]8/09]12/09] 3/10 [6/10
CHLOROFORM 10 | <5 | <5 [ <5 | <5 | <5 | <5 | <5 | 5|5 [<5 MW—T3 PCE 790 | 880 | 2700 | 1200 |1200 | 250 |660 | 370 | 410 |510 | 350 | 620 | 220 160 | 270 | 43
PCE S|SB S [ | B 645 (<SS TCE 303|440 |560 |280 |140 |61 220 |120 |150 [170 | 130 | 230| 240| 840 | 920 | 690
€IS—1,2—DCE 626 | 2600 | 2200 | 2000 | 600 |540 |[590 |340 | 390 |260 | 320 | 300| 400| 1100| 790 | 1200
TRANS—1,2-DCE 171 | 450 |98 160 |30 |37 16 88 |14 |10 12 61 | 72|70 | 78 | 83
vC 3 |55 150 | 620 [710 | 1100 |660 |160 | 310 [390 | 190 | 480 190| 43 | 93 | 100
STORM /SEWER
DROP INLET SB/MW-2 : .
MW—9 3/02| 7/05 \Mw—g i
CHLOROFORM 7 | <5 & / /
Vocs ND MW—3 . SURFACE H,0/SW-3 7/05 |3/07|7/07 |11/07]1/08 |4/08 |8/08 |10/08 [2/09(8 /09|12 /093 /10|6 /10
VOCs ND [ND [ND | ND [ND | ND | ND ND [ ND [ND | ND | ND | ND LEGEND:
STYRENE <5 <5 | <5 | <5 |<5 | <5 | <5 5 | <5 <5 | <5 |56] <5
4 GROUNDWATER MONITORING
_ @MW—']ZR WELL (ECA 6/00)
& GROUNDWATER MONITORING
WELL (LAW/MACTEC 7/01,
3/02, 4/02, 8/09)
MW—11 4/02]7/05[3/07[MW—11R_7/07 [ 11/07 [1/08 [ 4/08 | 8/08]10/08[2/09[8/09]12/09 [ 3/10]6/10
PCE 18 | <5 | <5 <5 | <5 <5 | <5.0 | <5.0 | <5.0 | <5.0| <5.0| <5.0 | 110 | DRY —$— GROUNDWATER MONITORING
TCE 18 [ <5 | <5 <5 | <5 <5 8.6 | <5.0|<5.0 | <5.0| <5.0| <5.0 | 65 WELL (MACTEC 3/06, 8/09)
ClS—1,2-DCE 28 | <5 | <5 <5.6| <5 5.5 | 26 <5.0|<5.0 | 7.6|<5.0| <5.0 | 170 (oUP)
TRANS—1,2—DCE 4 <5 | <5 <5 | <5 <5 | <5.0 | <5.0|<5.0 | <5.0| <5.0| <5.0 | 11
Ve 2 <2 | < <2 | <20 [<20]22 |[<20]|<20]<20]|<20| <20 | 57 MW—12  4/02| 7/05|3/07 |MW—12R 7/07| 11/07|1/08 | 4/08| 8/08|8/08[10/08|2/09|8/09]12/09|3/10|6/10 REPLATEMENT MOMITORING
WELL (MACTEC 6/07)
VOCs ND | ND | ND ND] ND [ ND [ ND [ ND [ ND[ND [ND [ND [ND [ND [ND
O SURFACE WATER SAMPLE
LOCATION FOR ANNUAL
MONITORING
() ® WELL USED FOR ANNUAL
MONITORING
DCE DICHLORETHENE
TCE TRICHLOROETHENE
MW—4 7/01] 7/05|9/06 | 3/07 | MW—4R 7/07| 11/07]|1/08 [4/08 | 8/08|10/08[2/09|8/09|12/09|3/10/6/10 sw—2 7/01|3/07]|7/07{ 11/07[1/08|4 /08| 8 /08[10/08|2 /09 |8 /09|12 /09]|3 /1016 /10
CIS—-1,2—-DCE 10 <5 14 <5.0 6.9 | <5.0 <5 <5 | DRY | <5 <5 | <5 [ 5.8 9.8( 9.8 VOCs ND | ND ND ND ND [ ND [ ND ND ND | ND | ND | ND [ ND PCE TETRACHLOROETHENE
PCE 3 15| <5 5.9 69 | 84 | <5 | <5 5 | <5 | <5 <5 | <5]|<5 STYRENE<5 [ <5 | <5 | <5 | <5 | <5 | <5 | <5 | <5 | <5 | <5 |56 | <5
TCE s | <5 | <5 <5 s | <5 <5 | <5 <5 | <5 | <5 | <5 | 58|65
vC <2 | <« 2 <2 <2 | <0 | < | < <2 || <w|< | <«|< VC VINYL CLORIDE
NOTE: RESULTS PRESENTED IN
(DUP) MICORGRAMS PER LITER
MWw=5 _ 7/01[7/05] 3/07[ 7/07] 11/07][1/08 | 4/08 | 8/08[10/08]2/09]2/09[8 /09]12/09]3 /10]6 /10 (ng/1)
VOCs ND|ND [ND [ND [ ND [ND | ND [ ND | ND | ND| ND| ND| ND [ ND| ND
SCALE IN FEET
0 50 100
© COPYRIGHT 2010 MACTEC
DESIGNED SCALE
FORMER IMPERIAL CLEANERS
DERW ROSWELL, GEORGIA AS SHOWN
ZIMACTEC CUMULATIVE GROUNDWATER  ksreres
SF . . . —05—
ARG Mactec Engineering and Consulting, Inc. TESTING RESULTS 6305-05-0319
396 PLASTERS AVENUE, N.E. FIGURE NO |[REVIPAGE NO|
REV|[DATE [BY |suB|aPP DESCRIPTION DATE gEp. 2010 ATLANTA, GEORGIA (404) 873-4761 9
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J:\_PLASTERS CAD\Atlanta Projects\FORMER IMPERIAL CLEANERS\0319-SITEPLAN.dwg — CROSS-SECTION B-B

09/30/2010 2:02pm rthorpe

AS-1 5/01 1/08 3/08 4/08
TCE 0 0.43 3,22 03
AS—3 1708 3/08__| 4/08 TCE < : E 34
A e C1S-1,2-DCE <60 <0.25 <0.13 <0.13
T o6 onr | oo AS-3 FORMER COMPUTER ~ TRANS=1,2-DCE <60 <025 013 | <013
CIs-1,2-DCE <0.27 <013 | <013 STORE I VINYL CHLORIDE <60 <2.5 <0.13 <0.13
TRANS-1,2-DCE  <0.27 <013 | <013 | :
VINYL CHLORIDE  <2.5 <013 | <013 AS—1
I
I
|
| AS-5 1/08
PCE <0.54
| TCE <0.27
CIS-1,2-DCE <0.27
| TRANS-1,2—DCE <0.27
| VINYL CHLORIDE <27
FORMER AS—-5
TUESDAY MORN|NG l (BACKGROUND
THAI HOUSE TENANT SPACE | SAMPLE ON ROOF)
RESTAURANT i
TH-1 7/10 |
I;gEE 3b221 | FORMER IMPERIAL
<0.
|_—"|cis=1,2-pce <0.79 | CLEANERS
TH-1 [} TRANS—1,2—DCE <0.79 |
VINYL CHLORIDE <0.51 I
| AS-2 5/01 1/08 3708 4/08
PCE 630 44 12 9.7
| TCE <60 0.64 0.21 0.24
CIS-1,2-DCE <60 <0.26 <0.13 <0.13
| TRANS—1,2-DCE <60 <0.26 <013 | <013
AS—4 I VINYL CHLORIDE <60 <25 <013 <0.13
|
|
|
l FORMER CONDENSATE
: DISCHARGE LINE
| LEGEND:
: [C] AR SAMPLING LOCATION
e 1758 3708 758 I AS-2 4 1" DCE DICHLC}BE'THENE
a2 e b | BE R { TCE  TRICHLOROETHENE
CIS-1,2-DCE <0.26 0.13 :
TRANS—1,2—-DCE <0.26 :o.:s :glg PCE TETRACHLOROETHENE
VINYL CHLORIDE <26 <0.13| <013 Nt 7 NoT
NOT TESTED
NOTE: RESULTS PRESENTED IN
/ MICORGRAMS PER CUBIC
METER (ug/M*)
v —
/1
SCALE IN FEET ZI MACTEC FORMER IMPERIAL CLEANERS AIR TESTING
e———__ ~ Mactec Engineering and Consulting, Inc. ROSWELL, GEORGIA RESULTS
0 20 40 396 PLASTERS AVENUE, N.E.
ATLANTA, GEORGIA 30324 (404)873-4761 Job Number Task Date Scale Drawn By Approved By | Figure
| 6305-05-0319 03 MAR. 2008 | AS SHOWN RBT 10




I'oluntary Remediation Plan October 14, 2010
Former Imperial Cleaners MACTEC Project No. 6122-(09-0322
HSI 10690
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LEGAL DESCRIPTION
SURVEY PLAT
TAX MAP




LEGAL DESCRIPTION

All that tract or parcel of land lying and being in Land Lots 449 and 450 of the 1%
District, 2" Section, City of Roswell, Fulton County, Georgia as shown on a survey
prepared for P. M. Properties by Bush-Steed and Boyd, Inc. Land Surveyors, dated
4/20/81, and more particularly described as follows.

Beginning at a point located at the mtersection of the easterly right-of-way of Thomas
Drive and the southern right-of-way of Alpharetta Street (U.S. Highway No. 19) running
along said right of way North 56 degrees 28 minutes East, 571.4 feet, thence North 56
degrees 19 minutes East, 213.4 feet to an iron pin which marks the True Point of
Beginning, thence leaving said right of way, running South 39 degrees 52 minutes East,
150.0 feet to an ron pin, thence South 85 degrees 24 minutes East, 223.0 feet to the
centerline of Hog Wallow Creek, thence South 8 degrees 48 minutes West, 488.2 feet
along the center line of Hog Wallow Creek, thence, thence South 47 degrees 20 minutes
West, 60.1 feet along the center Iine of Hog Wallow Creek, thence leaving said creek
centerline, North 39 degrees 45 minutes West, 218.0 feet, thence South 56 degrees 15
minutes West, 12.0 feet, thence North 33 degrees 45 minutes East, 440.0 feet, thence
North 56 degrees 28 minutes East, 20.0 feet, thence North 56 degrees 19 minutes, 213.4
feet to the Point of Beginning, said parcel containing 3.935 acres, more or less,
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APPENDIX B

RISK REDUCTION STANDARD CALCULATIONS




Table A-1
Type 1 through Type 4 Ground Water RRS, mgil.

Chronic Raference Dose

Cancer Siopr Factor

Type H Type 3 {myfL} Fype Z Standard (mgll}

_ _ ) Type 2 Standard (mgil } Type 2 Type 4 (myit} Type 4
Qral inhalation Oral Inhalatien Weight of Scurce for Shronic Aduit Child Overall Industrial Worker Crvarall
Paramater (malkgiday} [mafkgrday} (mgfkgiday-1 {mafroldey}i Evidence Rfds and CSFs Nongarcinogenic Carcinogenic Noncarci i Car HNoucarcinogenic Carcinogenic
hoeione S.00E-02 ND N ND 3] [ 4 i3 NCH i4 NO 14 52 ND B2
cis-1,2-Dichlorosthens 1.60E-02 ND ND D D PPRTY 0.07 GaEPD 627 ND 0.16 NE 0.16 io ND 140
wans-1.2-Dichioroethene 2002-02 ND ND ND o RIS o1 272 ND .3t HD 0.3 2.0 ND 2.6
Tetrachiorgolhene 1.00Z-62 1.00E-02 5 40E-0 210E-02 B.C2 IRIS, G EPA 0.005 008 0.0013 0.07 0.0026 0.0013 0.08 0.00¢ 0.0038
Toluene 2.00E-01 114501 Hp [Tl o} s 1 07 HD 0.22 ND 022 1.1 NEY 1.4
Trichloroethane L O0E-04 1.00202 4 0080t 4 DOE-03 B2 NCEA 0.005 0010 0.00935 0.0038 6.00054 0.00035 0.024 0.00085 G.0D065
Vinyl ehioride flifeime) 3B0E-03 286202 1508400 3008-02 A RIS 0.002 0.072 C.00051 0.026 0.0011 0.00051 015 0.0016 0.0016
Vinyi Chioride tadull) 3 O0E-03 2.88E-02 750801 1.54E-02 A RIS 0.082 0.072 0.0040 §.026 0.0021 0.0010 015 0.0032 0.0032

Sowce Desenplion IRIS - Integrated Risk Information System, USEPA,
HEAST - Heallt Elfects Assessment Summary Table FY1997, USEPA,
NCEA - Mational Center for Exposute Assessment, USEPA
PPRTV - Provisional Peer Reviewed Toxicity Values. USERA
Cal EPA - California Environmental Proleclion Agency

ND Toxicity values hot availzble
Equation 2 {(Noncarcnogens):

THI X BV x AT x 3650aysiear

EF x ED x {1/RIDI x K 2 1IR3 + (3/RID0 ¢ Rw)}

Where

THi = Target Hazard Index =
BW = Body Weight =

AT = Averaging Time =

EF = Exposute Froquency =

ED = Exposure Duration =

RID: = Inhalation Reference Dose =

K = Volatiization Faclor = 0.0005 x 1000 Lim3 =
IRa = Inhataton Rate lor Air =

RiDo = Q12! Retgrence Dose =

1Rw = Ingestion Rate for Water =

TR = Targe! Risk =

CSFo = Oral Cancer Slone Faclor =
CSFi = Inhalabon Gancer Slope Factor =

ND  Towciy values not avaiable

Equation 1 {Carcincgens):

THx BW x AT x 3065daysivear
Ce

EF x ED x [(SFix K x [Ra) + (5F0 x IRw)]

Vo 2 Aduil

70 kg

30 years (noncarc.): 70 {catcmoger

350 daystyear

30 years
Chemical Speciic
0.5 Lim3
20 m3fday
Chemcal Specific

2 Uday

0.00001 (Class & and Bj;
0.0001 (Class C)

Ghemcal Specias
Chemical Spagific

Type 2 Parameters Child

t
15 kg
6
350 dayssyear

& yeais
Chemical Sprcific
D5 Lim3
18 m3fday
Chemical Speciliz
i Liday
000001 (Class &oand By,
0.000% {Cless C)
Chernical Spocifin
Chereal Speciks

Type 4 Industrial Worker Patamelarg
]
70 kg
28 years for noncaicinyans. 70 yoats fol carcmogens
250 cavivear

23 year
Chemisal Specin:
05 Lim3
20 milday
Chenical Specific
4 Uday
Q.00001 {Ciass £ and BY,
0.0003 {Class C}
Chemical Specific
Chemicat Spocihc

Frepared by SME 7604
Checked by, LMS 213108




Table A-2
“ype 1 and 3 Soif Calculations, mglkg

Voiatilization Appendix Type 1 Number 1 Risk-Based Least of Risk-Based Surtace Subsurface Overall
CUBSTANGE (Fa:s;ior} GW x Residential Type 1 1,2, & Overall Nonresidential Type 3 Sail Soit Soil
1] 100 NC-Type 1 C-Type 1 Type 1 RRS B -

trans-1,2-Dichloroethene 2.29E+g03 5.30E-01 T00E+07  1.0E+0% 1.3Ey+p04 g{g y1?35+o4 1.0&01 T?g;gg{ = = I .);pEewvga = TyFl’\?DS T{pgeigf = l)qué'ﬁ ; gf( 2 Tyangi‘;f s
Acetone 2.88E+03 274E+00  4.00E+02  4.0E<02 1.8E+05 ND 1.8E+05 4.0E+02 4.0E+02 1.85+05 ND 4.0E+D2 40E+02 4.0E+C2
Dichioroethyiene, N.O.S. 2.84E+03 5.30E-01  7.00E+00  7.0E+00 8.4E+03 ND 6.4E+03 7.0E+00 7.0E+00 2.0E+04 ND 7.0E+00 7.0E+00 7.0E+00
Tetrachlorosthene 2.82E+03 1.80E-01  5.00E-01  5.0E-O 1.5E+03 9.8E+00 9.8E+00 5.0E-01 5.0E-01 1.86+03 1.6E+01 5.0E-01 5.0E-01 5.0-01
Toluene 4. 70E+03 1.44E+01 1.00E+02 1.0E+02 2.6E+03 ND 2.6E+03 1.0E+02 1.0E+02 2.7E+03 . ND 2 -Tv’E+03 1 bE+02 1 bE;OZ
Trichicroethene 3.76E+03 1.30E-07  5.00E-01  5.0E-01 9.4E+01 1.0E+00 1.0E+00 8.0E-01 5.0E-01 1.5E+02 1.3E+00 5.0E-01 5.0E-01 5 0E-01
Viny! Chioride (lifetime) 5.37TE+02 £.00E-02  2.00E-01  2.0E-0 7.2E+G1 1.65+00 1.6E+00 2.0E-01 2.0E-01 7.7E+01 2.3E+00 2 3E+00 2'05—01 2'05-01
5.37E+02 4.00E-02 2.00E-01 2.0E-01 7.2E+01 3.36+00 3.3E+00 2.0E-G1 2.0E-01 77E+01 4:?E+DO 4:7E+00 2-0[—::{)1 2.0E:O1

Viny! Chioride {adult)

NC Noncarcinogen

C Carcincgen

RRS Risk Reducticn Standard
3L Detection Limit

NA Nat Avaitable

2of2

Prepared by: CMB 7/17/04
Checked by: LMS 7/28/08




Summary of Soil Risk Reduction Standards
Type 1 through Type 4, mg/kg

Type 2 Type 4

Parameter Type 1 Type 2 wlolLeaching Type3 Type 4 wio Leaching
RRS RRS RRS RRS RRS RRS

Acetone 400 59 7040 400 390 1.84E+05
trans-1,2-Dichloroethylene 10 8.0 1560 10 51 4.09E+04
Dichioroethyiene, N.O.S. 7.0 3.0 780 7.0 18 20440
Tetrachigroethylene ¢80 0.34 8.3 .60 G.34 16
Toluene 100 77 540 77 85 2720
Trichloroethene 0.50 0.36 0.79 0.50 0.38 1.3
Vinyl Chioride 0.20 0.027 1.3 0.20 0.042 4.7

RRS Risk Reduction Standard




Table A-4
Type 4 Scil Caleulations, mgikg

Industrial Industrial
Volatitization Nonresidential Worker Waorker
Factor Leaching Industrial Overall (wic Leaching}
SUBSTANCE (m3lkg) Criteria NC-Type 4 C-Type 4 Type 4 RRS Type 4 RRS
Acetone 2.88E+03 3.89E+02 1.84E+05 ND 3.88E+02 1.84E+05
trans-1,2-Dichloroethene 2.29E+03 5108+ 4.09E+04 ND 5.10E+01 4.09E+04
Dichioroethylens, N.C.S. 2.84E+03 1.80E+D1 2.04E+04 ND 1.80E+01 2.04E+04
Telrachloroetheng 2.82E+03 3.40E-01 1.43E+02 1.63E+01 3.40E-01 1.63E+01
Toluene 4.708+03 8.50E+01 2 72E+03 ND 8.50E+01 2.12E+03
Trichlorosthene 3.76E+03 3.6CE-01 1.48E+02 1.33E+00 3.60E-01 1.33E+00
Vinyi Chioride {adult) 5.37E+02 4.208-02 7.75E+401 4.68E+00 4.20E-02 4.68E+00
NC Moncarcinogen
C  Carcinogen
RRS Risk Reduclion Standard
MD No Data
20f2

Prepared by: CMB 7/16/04
Checked by: LMS 4/3/06




Table A-5
Exposure Farameters for Soil and Ground Water

Exposusre Parameters for Type 4 Soil Industrial Exposure Parameters for Type 4 Ground Water Industrial
Worker Units Wozker Units
Hlazard Index 1 Hazard Index 1
Targel Risk 1E-0% Target Risk 1E-05 (Class A and B).
Body Weight 7O kg 1E-04 (Class )
Avetaging Time, Carginegen 70 years Body Weight 70 kg
Averaging Time, Noncarcinogen 25 years Averaging Time, Carcinogen 70 years
Exposure Duration 25 years Averaging Time, Noncarcinogen 25 years
Exposure Frequency 250 daysfyr Exposure Duration 25 years
Soi! ingestion Rale 50 mgiday Expesure Frequency 250 daylyear
Alr Infatation Rata 20 miday Water ingestion Rale 1 Liday
PEF 4 83E+08 mikg Alr Inhatalion Rate 20 m'iday
oF 1E-05 kgimg Volatitization Faclor = 0 0008 x 1000 L/m3 = 0.25 Lim3
Residentiat Residential Residential Residential
Exposure Parameters for Type 2 Soil: Child Adult Units Exposure Parameters for Type 2 Ground Water: Child Adult Units
Hazard Index 1 1 tlazard index 1 1
Target Risk 1E-08 1£-05 Target Risk 1E-05 1E-05 {Class A and B
Body Weignt 18 70 kg 1E-04 1E-04 (Class C)
Averaging Time, Carcinogen 70 70 years Body Weiglt 15 70 kg
Averaging Time, Noncarcinogen 5 30 years Averaging Time, Carcinegen 70 70 vears
Exposure Duration <] 30 years Averaging Time, Noncarcinogen 6 30 years
Exposure Froguency 380 350 daysfyr Exposure Duration 4 30 years
Soit Ingastion Rate 200 100 mgfday Exposure Frequency 350 380 daylvear
Air lnhalation Rala 15 20 miiday Watsr Ingestion Rate 2 Liday
FEF 4.63E+08 4.83E+09 kg Air Inhalation Rate 15 20 mYday
oF 1£-08 1E-05 kg/mg Volatilization Factor = Q Q005 x 1000 Um3 = O 5 Lim3
Residential Nonresidential
Exposure Parameters for Type 1 and Type 3 Soils: Type 1 Typed Units
Hazard Index 1 1
Targe! Risk tE-05 1E-05
Body Weight 7c 70 kg
Averaging Time, Carcinogen 7C 70 years
Avrraging Time, Noncarcinogen 30 25 years
Exposurs Duration 30 25 yaars
Exposute Freguency 350 250 daysfyr
3ol Ingestion Rate 14 50 mgiday
At inhalation Rate 15 20 miiday
PEF 4B3E+08 4.63E+08 mikg
CF 1E-66 1E-08 kg/ma

Sreparad by CMB 7/16/104
Checkad by LMS 4/3/05
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Tabte A5
Toxicity Values

ORAL INHALATION ORAL CANCER INH. CANCER
RFD RFD SLOPE FACTOR SLOPE FACTOR CARCINOGEN
SUBSTANCE {mgrkg-day} {mgtkg-day) (mgfkg-day)" (mg!kg‘day)" CLASS SOURCE COMMENTS
ACRN0NA gUlE-02 i8] N MO [¥] RS
rans-1,2-Dichlogrosthens 2 0E.02 NEY N ND 8] IRIS
Dichiaroethylens, N.O.5 1.00%-02 MO ND ND v} PPRTV Value for ¢is 1,2-DCE isomer from HEAST
Tatrachiorostiwlene 1 00E-02 1 40E-01 5.40E-011 2 10E.02 <-B2 RIS, Cal EPA
Toluene 2.00E-01 1.14E-01 ND ND O RIS
Trichlorpethene 3 00E-04 1.00E-02 4. 00E-01 4 00E-01 B2 NCEA
Vinyt Chioride 2 0£.03 286E.02 1.55+40 31E.02 A RS
Vinyl Chioride {adult) 3.0£-03 2 85E-02 7.5E-01 1 54£-02 A RIS
1ol t

Prepared by: CMB 71604
Checked by: LMS 45306




Tabie A-7

Soil to Ground water Leachability Groundwater Pathway Groundwater Pathway Residential Groundwater Pathway Cveraif
K, la) Kae sSourse H Type 1/3 RRS Cu'20 Type H3C, Type 2 RRS C,"20 Type 2C, Cs Type 4 RRS C.r20 Type 4 G, Cs
{Likg) {Likg) 5 Ba {unitless)  Bw+@a*H'M,, [mgiL} {myfkg) [mgil) {maikg) C,., myil) {mglig) {maolkg}
Aceloneg 1.16E-02  5.758-01 58G 0.3 0.13 1.59E-03 0.2001 4.0E+00 8.0E+01 1.7E+01 1.4E+01 2.8E+02 5.98+01 598401 .2E+01 1.8E+03 3.9E+02 3.96402
cis-1,2-Dichloroethens 740E-01  3.558401 S8G 0.3 0.3 1.67E-01 0.2145 7.0E-02 1.4E+00 1.3E+00 1.6E-01 3.2E+00 3.0E+QD 3.0E+00 1.0E+00 2.0E+01 1.8E+01 1.8E+01
trans-1,2-Dichioroethene 1.05E+00 5255401 S8G 0.3 0.3 3.85E-01 0.233366667 1,061 2.0E+00 2.6E+00 3E-01 6.2T400 8.0E+400 8.0E+00 2.0E+00 4.0E+01 5.1E+C1 SHE+0T
Tetrachloroethene 3.10E+00  1.58E+02 $8G C.3 0.13 7.54E-01 (0.265346667 5.0E-03 1.0E-01 34E-01 1.3E-03 2.6E-G2 8.TE-02 3.4E-01 3.BE-03 7.8E-02 2.6E-01 34E-01
Toiuene 3B84E4+00  1.82E+02 885G 0.3 .13 2.72E-01 (223573333 1.GE+00 2.0E+01 7.7E+01 22501 4 4E+00 1.7E+01 7.7E+01 1.1E+400 2.2E+01 5.55+01 8.5E+01
Trichloroethene 3.32E+00  1.B6E+02 858G 0.3 013 4.22E-01 0.236573333 5.0£-03 1.0E-01 3.6E-01 3.5E-04 7.0E-03 2.5E-02 3.6E-01 6.5E-04 1.3£-02 4.6E-02 3.6E-01
Vinyi Chloride 372E-01  1.86E+01 S8G 0.3 013 1.11E+00 0.2962 2.0E-03 4.0E-02 2.7E-D2 5.1E-04 1.0E-02 6.8E-03 27E-02 3.2i-03 6.3E-02 4 2E-02 4 2E-02

1. Kd valugs taken from USEPA, Soil Screening Guidance:
Technical Background Document, EPA/S4D/RISI29, May 1998,
2. Kd values taken from the Superfund Chemicat Data Matrix, June 1998
3. Values used for the Cw term are Type 1 RRS rather Type 2.
S$SG Soil Screening Guidance (US Environmenta! Protection Agency, 1996)

3, Water-filed soif porosity = 0.3 {L/L)

@, Air-filled s0i porosity = 0.13 {LA)

H' Dimensioniess Henry Law Constant (HLC x 41} {unitless)

b Dry soil bulk density = 1.5 kgfl.
RRS Risk Reduction Slandard

C., Target Leachate Concentration (mg/L}

C, Screening Level in soit (ma/kg)

{a) Ky = Ky, * f5; where {,. equal 0,02 (Georgia EPD HERA Rules)
(h) C. based on Type 1 RRS higher than C, based on Type 4 RRS

Page 1ol I
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APPENDIX C
FATE AND TRANSPORT OF CONSTITUENTS OF CONCERN IN GROUNDWATER

FORMER IMPERIAL CLEANERS, ROSWELL, GA

C1.9 Introduction

The future fate and transport of the constituents of concern (COCs) in groundwater underlying the Former
Imperial Cieaners site in Roswell, Georgia (the Site) were modeled using the sofiware program
BIOCHLOR. This program, approved by the U.S. Environmental Protection Agency, is an analytical
mode] that simulates remediation by the natural attenuation of dissolved solvents in groundwater (Aziz et
al., 2000; Aziz, Newel and Gonzales, 2002). The software, programmed in a Microsoft© Excel
spreadsheet environment and based on the Domenico analytical solute transport model (Domenico, 1987),
has the ability to simulate one-dimensional advection, 3-dimensional dispersion, linear adsorption, and
biotransformation via reductive dechlorination which is the dominant biotransformation process at most
chlorinated solvent sites {Sun and Clement, 1999; Sun et al., 1999), The reductive dechlorination of the
parent solvent to daughter product is assumed to be a first-order process. The daughter products are
produced by the first-order degradation of the preceding parent compound. Therefore, the daughter
product can simultaneously undergo both production and degradation in the model area. The COCs at the
Site include tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2- and trans-1,2-dichloroethene (DCE),
and vinyl chloride (VC).

The model predicts the extent of dissolved-phase plume migration and concentration of COCs within the
plume, which may then be compared to the applicable protection standards at the point of exposure to
groundwater. When the groundwater discharges into a surface water body such as Hog Wallow Creek at
the Site, the concentrations of COCs predicted by the model can be used to calculate the resulting
concentrations in the surface stream after mixing and compare them with the applicable in-stream water
quality standards. Analytical groundwater transport models have seen wide application for this purpose
for over 15 years now (e.g., ASTM, 1995) and experience has shown such models can produce reliable
results when site conditions in the plume area are relatively uniform. As stated by the U.S. EPA,
BIOCHLOR allows groundwater remediation managers to identify sites where natural attenuation is most
likely to be protective of human health and the environment. It also aliows regulators to carry out an
independent assessment of treatability studies and remedial investigations that propose the use of natural
attenuation (Aziz et al., 2000).

BIOCHLOR is used to simulate the fate and transport of chlorinated solvents at the Site because of the
ciear evidence of biodegradation, namely a decrease of contaminant concentrations downgradient of the
source area and the presence of degradation {daughter) products of PCE such as TCE, ¢is-1,2-DCE and
VC.

The concentrations of the COCs observed in the field and the results of the analvtical fate and transport
model are used to calculate current and predict future impacts of groundwater discharge to Hog Wallow
Creek and compare them with applicabie in-stream water quality standards.
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C2.0 Model Input Parameters
2.1 Groundwater Velocity

The representative seepage velocity (v) of groundwater flow through the interstitial space of the saturated
porous media is calculated by multiplying hydraulic conductivity (K) by hydrauiic gradient (7} and
dividing by effective porosity (x,)

v = (K X i¥/n,

As emphasized by the BIOCHLOR manual, it is strongly recommended that actual site data be used for
hydraulic conductivity and hydraulic gradient data parameters whereas effective porosity can be estimated
based on predominant soil type in the saturated zone (aquifer).

The site-specific representative hydraulic conductivity is 0.27 ft/day (see Section 3.2.1 of the VRP
Application) and the average hydraulic gradient of 0.04 at the Site is calculated from the March 2010
potentiometric map (see attached Figure Cl} as the change in the hydraulic head between the southeast
corner of the Former Imperial Cleaners building (contour fine 1005.5 ft) and Hog Wallow Creek
(elevation 1001.5 ft) divided by the distance between these two elevations along a groundwater flow path:
(1005.5 ft - 1001.5 f1) / 100 ft = 0.04. The effective porosity is estimated at 15% and the resulting seepage
velocity used in the model is 2.54x107 ¢m/s or 26.3 fi/year.

2.2 Dispersion

Dispersion refers to the process by which a dissolved solvent will be spatially distributed longitudinally
(along the direction of groundwater flow), transversely (perpendicular to groundwater flow), and
vertically (downward) because of mechanical mixing and chemical diffusion in the aquifer. These
processes develop the common plume shape that is the spatial distribution of the dissolved solvent mass
in the aquifer. The selection of dispersivity values is a difficult process, given the impracticability of
measuring dispersion in the field. However, simple estimation lechniques based on the length of the
plume are available from a compitation of field test data (Aziz et al., 2000). Based on the 2010 field data,
the plume of COCs is estimated to be approximately 100 feet long as it has reached MW-11R or the
monitoring well adjacent to Hog Wallow Creek. The longitudinal dispersivity (alpha x)} of 10 feet is
estimated based on the default option in BIOCHLOR which assumes that alpha x is 10% of the estimated
plume length. By default, the transverse dispersivity is estimated as alpha y: alpha x = 0.10. To yield &
conservative estimate of vertical dispersion, the default value used in BIOCHLOR is set to a very low
number (E-99).
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2.3 Adsorption

Adsorption to the soil matrix can reduce the concentration: of dissolved contaminants moving through the
groundwater. In BIOCHLOR this process is described with the retardation factor (R} which is the ratio of
the groundwaler seepage velocity to the rate that organic chemicals migrate in the groundwater. The
degree of retardation depends on both aquifer and constituent properties. The mode! calculates R from the
values of distribution (partition) coefficient for the solute (K4), soil bulk density (py), effective porosity
(n), organic carbon partition coefficient (K,.), and soil fraction organic carbon (f..) using the following
equation:

K
n

where Kd = Kgc s f:oc

Organic carbon partition coefficients (K.) for PCE, TCE, DCE and VC at 20°C are 426 L/kg, 130 L/kg,
125 L/kg and 29.6 L/kg respectively (BIOCHLOR manuat), and aquifer (soil) bulk density is estimated to
be 1.6 kg/l. (defauit value in BIOCHLOR). The fraction organic carbon of 0.00157 for the saturated soils
is estimated as the average of two deepest soil samples from the Site which were collected slightly above
the water table: 1,690 mg/Kg and 1,450 mg/Kg at soil borings SB-21 and SB-21 respectively (see Figure
8 of the VRP Application). Based on the values of the required input parameters, the representative R for
the four COCs calculated by the model is 3.18.

It should be noted that BIOCHLOR uses one retardation factor for all the constituents, not individual
retardation factors. 1t calculates the median retardation factor and uses that value in all calculations.
Alternatively, the user can select another retardation value that may result in a better overall model
calibration for ali modeled constituents combined. At the Site, the calibrated common value for R is 2,75
resulting in a better model match for VC which is the most mobile selute of the four COCs. The
sensitivity analysis described in Section 2.7 is conducted to evaluate the effect of the common retardation
factor on the model results.

2.4 Biotransformation Rate Constants

The best approach for determining biotransformation rate constants is to calibrate BIOCHLOR to field
data for a given sampling event (Aziz et al., 2000; Aziz, Newel and Gonzales, 2002). Rate constants are
estimated by changing the rate constant for PCE degradation until the PCE predicted concentrations
maich the TCE field data. Then, the TCE rate constant is adjusted until the TCE predicted concentrations
match the field data; and the same is repeated for DCE and VC. In this way, site-specific rate constants
are estimated, and the mode!} is then considered calibrated for the given set of model input parameters
including hydraulic conductivity, hydraulic gradient, sorption (retardation), and dispersion. Using the site-
specific rate constants, predictive simulations can be conducted by increasing the simulation time to
estimate future plume behavior (Aziz et al., 2000; Aziz, Newel and Gonzales, 2002).
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Table C1 shows the site-specific information used for the model calibration, The three monitoring wells
are generally aligned within the bounding groundwater flow lines from the assumed soutce zone to Hog
Wallow Creek as schematically shown in the attached Figure C1. MW-7 is the monitoring well assumead
to represent a source zone, and MW-11R is the farthest away.

Table C1 - Site-specific information used for model calibration

Well iD Distance from Concentration (ng/L) March 2010
e
Source (ft) PCE TCE DCE VC
MW7 ¢ 4800 330 349 (1.0h*
MWw-2 20 43 690 1283 100
MW-11R 90 100 65 181 57

*The value in parentheses of 4 detection limit for VOC was used in the model

Generally, the more highly chlorinated the compound, the more rapidly it is reduced by reductive
dechlorination (Vogel and McCarty, 1985; Vogel and McCarty, 1987). Therefore, it is possible for
daughter products to increase in concentration before they decrease (Aziz et al., 2000) as evident for VC
at MW-2 for example {all historic groundwater analytical results are summarized in Table 2 and on Figure
9 of the VRP Application).

Tabie C2 shows the calibrated biotransformation rate constants for the four COCs. These constants were
adjusted so that the best overall match is achieved for the observed PCE and VC concentrations
downgradient of the assumed source zone because these two COCs have the most stringent in-stream
water quality standards. The model closely matches the observed PCE concentrations at MW-11R and has
the best prediction for VC at two downgradient monitoring wells (see Section 2.6).

Table C2 - Biotransformation rate constants (»), in Liyr.

Constituent A Equivalent half-life in years
PCE 0.231 3.0
TCE 0.330 2.1
5CE 0.365 1.9
vC 2772 0.25

It shouid be noted that the prevalent geochemical conditions that drive natural biotransformation
processes and therefore the estimated rate constants, may change spatially as the COCs migrate with the
groundwater downgradient of the assumed source zone. For example, if appears that PCE may be
degrading faster and/or retarding more than what was simulated between the assumed source zone and
MW-2. In general, the calibrated biotransformation constants fall within ranges of typical values reported
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in the BIOCHLOR manual: PCE 0.07 to 1.20 yr'’; TCE 0.05 to 0.9 yr™'; ¢is-1,2-DCE 0.18 t0 3.3 yr''; VC
0.1210 2.6 yr'.
C2.5 Source Data

The source of COCs dissolved in groundwater at the Site is assumed to be in close proximity to the
monitoring well MW-7 (see attached Figure Cl) which currently has the highest dissolved concentration
of PCE of 4800 pg/L (as of June 2010). The concentrations in excess of | to 10% of the agueous
solubility for PCE (which is approximately 150 mg/L.) may be indicative of the possible presence of free-
phase or residual phase dense non-aqueous phase liquids or DNAPLs (Pankow and Cherry, 1996),
Although the concentrations of PCE detected in groundwater from MW-7 have been siightly in excess of
1% of the agueous solubility of PCE during some of the monitoring events, these concentrations detected
to date are still well below those that would strongly indicate the presence of a DNAPL condition. In
addition, numerous soil borings in and around the Former Imperial Cleaners building, including those in
close proximity to MW-7, as well as the soif leachability testing results did not indicate the presence of
potential vadose zone sources that would impact future groundwater quality above applicable criteria (see
Section 6.1 of the VRP Application text).

However, in order to conservatively represent possible DNAPL conditions at the Site, the source area in
the model is assumed to be a plane 75 feet long and 10 feet deep (thickness of the impacted saturated zone
at MW-7) as schematically shown on the attached Figure Cl. This source zone extends from MW-7 to
some distance upgradient from MW-2 even though all historic analytical results for MW-2 do not indicate
a DNAPL condition and the PCE concentrations at MW-2 have decreased two orders of magnitude in less
than four years: from 2700 pg/L in September 20006 to 43 ug/L in June 2010,

Source Strength

Free-phase or residual phase DNAPLs can act as continuing sources of groundwater contamination. The
rate at which constituents in the DNAPL or source dissolve into the groundwater ultimately determines
the concentration of dissolved contaminants in the plume and the lifetime of a dissolved plume. The
historic analytical results for MW-2 indicate that any free-phase or residual-phase DNAPL that may have
been present upgradient from it has been dissipaied to the extent that it does not represent a constant
source of groundwater contamination anymore. In conirast, several recent sampling resuits at MW-7 show
that dissolved concentrations of PCE have slightly increased. At the same time, based on the resulis of
extensive field investigations in the assumed source area, it appears that the aquifer volume that may still
have residual DNAPL impacting MW-7, if any, is very limited. Nevertheless, the entire assumed source
zone shown schematically on the attached Figure Cl is simulated in the model as a constant, non-
decaying source of groundwater contamination.

Initial Source Concentrations and Simulation Time

In order to calibrate the model to the field-observed concentrations of COCs in March 2010, the
concentrations of four COCs for the source zone represented by MW-7 had to be taken info account for
some time prior to 2010 due to the transient (time-dependent) nature of the fate and transport of dissolved
COCs. The initial source concentrations and the model run time were estimated based on the calculated
groundwater velocity of 26.3 ft/year, the attenuating effects of longitudinal dispersion and retardation, and
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the effects of biodegradation. The model run time of 4 years and the initial source concentrations for
COCs observed at MW-7 in November 2006 were ultimately seiected during model calibration.

The attached Figure C2 shows the BIOCHLOR model input screen with all input parameters required to
run the model.

2.6 Model Results

The attached Figures C3 through C5 show the modei-calculated concentrations of COCs at the
monitoring wells vs. the field-observed concentrations in March 2010. The predicted future
concentrations of all four COCs at the Site for years 2013 and 2028 are shown in attached Figures C7
through Cl4. It should be noted that these future predictions are conservative because both the
concentrations of COCs in the assumed source zone and the areal extent of the source zone are kept
constant for the entire simulated future period of 10 years through 2020.

As mentioned earlier, the prevalent geochemical conditions that drive natural biotransformation processes
and therefore the estimated rate constants may change spaiially as the COCs migrate with the
groundwater. For example, this is evident in the case of PCE at the Site, as seen in attached Figure C3.
Namely, it appears that PCE may be degrading faster in a segment between the assumed source zone
{represented by the dissolved concentration at MW-7) and monitoring well MW-2. Nevertheless, the
calibrated model shows a high degree of accuracy in simulating the overall field-observed distribution of
all four COCs,

For comparison, on all the figures showing the results of the analytical fate and transport model
incorporating the documented sequential degradation of PCE, TCE, DCE and VC at the Site, there is also
a graph of concentration vs. distance from the source if no degradation were taking place. Even under this
unrealistic assumption and assuming a constant non-decaying source in an unrealistically wide area, the
medel predicts that the concentrations of all four COCs at the monitoring well MW-11R would be
protective of the water quality standard in Hog Wallow Creek for the entire simulated future period of 20
years as demonstrated in Section 2.7,

2.7 Resulting Concentrations of COCs in Hog Wallow Creek

As described in Section 4.4 of the VRP Application, none of the four COCs present in groundwater at the
Site was detected in Hog Waliow Creek since surface water monitoring began in 2001, including during
the last sampling event in June 2010. This is consistent with the BIOCHLOR modeling results and a
quantitative analysis of COC concentrations in Hog Wallow Creek resulting from the discharge of
impacted groundwater and mixing with surface water. The schematic below shows key elements of this
analysis where:
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/ Q,xC;
)

G=(QyxC))+(QyxC)) /Qq
C~0  Q,~0,=7Q10

Cy=(Q;x c1) / Q,

Q, is the flow rate of impacted groundwater entering the stream segment (in ft’/sec)

Q: is the 7Q10 low flow in the stream immediately upgradient of the Site (in ft’/sec)

Qs is the 7Q10 low flow in the stream immediately downgradient of the Site; Qs = Q; since Q>>Q,
C, is dissolved concentration of COC in groundwater (in pg/L) represented by MW-11R.

C; is the resulting concentration of COC in the stream after mixing (in pg/L)

C, is the upgradient concentration in the stream (assumed 0).

L is the length of the stream segment receiving impacted groundwater.

The representative 7Q10 minimum flow in Hog Wallow Creek is calculated based on information
compiled by Carter and Putnam (1978) and provided on the U.S. Geological Survey web page at
http://ga2.er.usgs.gov/lowflow/mappicksite.cfm. Since Hog Wallow Creek does not have direct long term
stream flow measurements by the USGS, the applicable 7Q10 low flow is calculated from the USGS
7Q10 yields (i.e., cfs per square mile of drainage area) reported at the four closest USGS gage sites with
similar hydrologic characteristics:

Big Creek near Alpharetta, GA
Drainage area is 72 mi’; 7Q10 is 5.9 cubic feet per second (cfs) or 0.08 cfs/mi?

Rottenwood Creek (Terrell Mill Road) near Marietta, GA
Drainage area is 14 mi%; 7Q10 is 3.6 cfs or 0.26 cfs/mi’

Nf Peachtree Creek at Clairmont Road near Atlanta, GA
Drainage area is 28 mi’; 7Q10 is 0.85 cfs or 0.03cfs/mi’

Nancy Creek at W. Paces Ferry Road at Atlanta, GA
Drainage area is 37 mi’; 7Q10 is 3.7 cfs or 0.1 cfs/mi2

The average 7Q10 flow for all four watersheds is 0.12 cfs/mi’ and the drainage area of Hog Wallow
Creek at the Site is 3.14 mi’. This gives 0.38 cfs as the representative 7Q10 low flow at the Site.

The flux of impacted groundwater discharging into Hog Wallow Creek (Q)) is calculated using the
following equations (see also schematic below):
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Q;=Axvp
Qi=LxHxKxi

where

Vp is the groundwater (Darcy) velocity

A is the cross-sectional area of discharge

a is the half-width of the surface stream

b is the depth of water in the stream

H is the side-face of groundwater discharge calculated from a and b.

Table C3 shows the result of calculation for the given input parameters together with the applicable in-
stream water quality criteria for the four COCs detected in MW-11R adjacent to the Hog Wallow Creek.
As can be seen, concentrations of all four COCs in Hog Wallow Creek after mixing of surface water with
the impacted groundwater are currently orders of magnitude below applicable in-stream water quality
criteria and also less than the laboratory detection limits.

Table C3 - Calculation of current COC concentrations in Hog Wallow Creek after
mixing with impacted groundwater

K (ft/s) i L(ft)y |a(ft) b (ft) H (ft) A (fP) vp (ft/s) 0 (cfs)
0.0000031 | 0.05 | 85 10.00 0.50 10.01 851.06 0.000000155 | 0.000131915
coc C,(ug/L) 0, (cfs) Q= %f:)7QlO C; (uglL) [n-str?z;; Briteria
PCE 110 0.000131915 0.38 0.0381859 3.3
TCE 65 0.000131915 0.38 0.0225644 30
DCE 181 0.000131915 0.38 0.0628332 10,000
vC 5.7 0.000131915 0.38 0.0019787 2.4

Note: in-stream criterion for DCE is utilized for trans-1,2-DCE as there is no in-stream criterion for cis-
1,2-DCE
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The maximum allowable concentrations of COCs at MW-11R that would still be protective of the
applicable in-stream water quality criteria are shown in Table C4 (value C,). The concentrations for the
four COCs are many times higher than the maximum concentrations observed in the field to date. When
compared with the results of the predictive analytical groundwater fate and transport model shown in
attached Figures C7 through C14, it can be seen that even for the simulated unrealistically conservative
source zone conditions the predicted concentrations of all four COCs at MW-11R, which is located
approximately 90 feet from the assumed source zone, would still be significantly lower than the
maximum concentration allowed.

Table C4 - Maximum allowable concentrations of COCs at MW-11R protective
of in-stream water quality standards, parameter C,

coc C (ug/L) Qer | XTBIN e 8 i
PCE 9,500 0.000131915 0.38 3.297875 3.3

TCE 86,500 0.000131915 0.38 30.0280197 30

DCE 28,810,000 0.000131915 0.38 10001.2399 10,000
vC 6,900 0.000131915 0.38 2.39529868 2.4

2.8 Sensitivity Analysis

Sensitivity analysis of the following BIOCHLOR model input parameters was performed by increasing
and decreasing their baseline values for the calibrated model: hydraulic conductivity, longitudinal
dispersivity, retardation factor and biotransformation/degradation rates expressed as degradation half-life
of individual constituents. The results of the analysis are shown in Table C5 for monitoring well MW-
11R which is the farthest downgradient well with detectable concentrations of COCs. This well is
adjacent to Hog Wallow Creek and, therefore, most representative of potential groundwater impacts on
the in-stream water quality.

As discussed in Section 2 Model Input Parameters, the model has several built-in default values which
help explain why certain parameters have varying degrees of sensitivity for individual COCs. For
example, the common baseline value of the calibrated retardation factor, R=2.75, is used by default for all
four COCs but it is higher than the 1.50 calculated by the model individually for VC. However, Table C4
shows that using R 1.5x lower than the baseline value results in a significant over prediction of VC at
MW-11R. Table C5 therefore clearly demonstrates that the baseline (calibrated) model input parameters
provide the best overall match for all four COCs.
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Table C3 - Model sensitivity analysis; concentrations are calculated for March 2010 at MW-11IR

Hydraulic Conductivity (Baseline = 9.52 x 107 cr/s)
Constituent Concentration (ug/L. or ppb)}
1.5x Baseline Baseline 0.5xBaseline® Observed
PCE 491.0 96.9 0.51 100
TCE 182.1 37.3 0.20 65
DCE 370.8 73.1 0.38 181
vC 34.0 6.7 0.03 5.7
Longitudinal Dispersivity (Baseline = 10 feet)
Constituent Concentration (ug/L or ppb)
1.5x Baseline* Baseline 0.5xBaseline Observed
PCE 202.7 96.9 12.4 100
TCE 75.9 373 4.9 65
DCE 153.1 73.1 9.3 181
vC 14.1 6.7 0.9 5.7
Retardation Factor (Baseline = 2.75)
Constituent Concentration {ug/L or ppb}
1.5x% Baseline* Baseline 0.5xBaseline Observed
PCE 8.0 96.9 793.2 100
TCE 2.6 373 397.8 65
DCE 6.1 73.1 605.6 181
vC 0.6 6.7 55.6 5.7
Biotransformation Half-life in Years
{Baseline: PCE = 3.0; TCE = 2.1; DCE=1.9; VC=0.25)
Constituent Concentration (ug/L or ppb)
1.5x Baseline Baseline 0.5xBaseline Observed
PCE 106.6 96.9 72.9 100
TCE 345 37.3 40.2 65
DCE 81.0 73.1 56.2 181
vC 7.3 6.7 5.1 5.7
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2.9 Predicted Concentrations of COCs at Point of Demonstration Well

An additional “point of demonstration” well is proposed to be installed in the area downgradient of MW-
7. This well will be iocated approximately half way between MW-7 and MW-11R and will be used to
provide additional data regarding the migration and attenuation of the plume downgradient of the
potential source area. Within six months of the Site’s enrollment in the Voluntary Remediation Program,
a groundwater fate and fransport medel will be submitted to include projected concentration trends for the
point of demonstration well.

2.10 Conclusion

Based on the field-observed concentrations of COCs dissolved in groundwater at the Former Imperial
Cleaners site in Roswell, Georgia, the results of the analytical groundwater fate and transport model for
the four COCs, and the results of the analytical model of mixing between the impacted water and surface
wafer in Hog Wallow Creek show that in-stream water quality criteria are not exceeded currentiy, and are
not predicted to be exceeded in the future.
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Figure C-1 Schematic of assumed source zone (orange quadrangle) and flow of
impacted groundwater flow toward Hog Wallow Creek (arrow lines). Potentiometric
contour lines, in feet asl, are for March 2010.
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 10 20 30 40 50 80 70 80 90 100

No Degradation| 2900.000 | 2774.010 | 2537.791 | 2184.805 | 1744.357 | 1275.880 | 846.661 | 505.888 | 270.828 | 128.068 | 54.701

Biotransformation| 2899.9997 | 2598.107 | 2249.428 | 1852.154 | 1427.846 | 1016.440 | 660.572 | 388.410 | 205.216 | 96.925 40.765
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Figure C-3 PCE concentration vs. distance from source for the calibrated model.
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
TCE 0 10 20 30 40 50 80 70 80 90 100

No Degradation| 560.000 | 535671 | 480.056 | 421.893 | 336.841 | 246.379 | 163.493 | 97889 | 52258 | 24.823 | 10.583

Biotransformation 560.0001 | 616.007 | 616.488 | 562.923 | 467.430 | 351.123 | 237.331 | 143.665 | 77.579 37.256 15.872
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Figure C-4 TCE concentration vs. distance from source for the calibrated model.
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
DCE 0 10 20 30 40 50 80 70 80 90 100

No Degradation| 2300.000 | 2200.077 | 2012.731 | 1732.776 | 1383.455 | 1011.913 | 671.480 | 401.221 | 214.837 | 102.384 | 43.384

Biotransformation| 2299.9997 | 2027.228 | 1734.776 | 1416.968 | 1086.513 | 770.734 | 499.737 | 293.397 | 154.860 | 73.093 | 30.727
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Figure C-5 DCE concentration vs. distance from source for the calibrated model.




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

Distance from Source (ft)

Z/MACTEC

vVC 0 10 20 30 40 50 80 70 80 90 100
No Degradation| 150.000 | 143.483 | 131.265 | 113.007 | 80.228 65.984 43.793 28.187 13.998 B.676 2.829
Biotransformation| 150.0000 | 156.429 | 145.420 | 124.004 97.306 69.910 45.658 26.920 14.245 6.734 2.834
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Figure C-6 VC concentration vs. distance from source for the calibrated model.
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 10 20 30 40 50 80 70 80 90 100

No Degradation| 2900.000 | 2866.235 | 2797.810 | 2880.748 | 2504.231 | 2284.887 | 1989.922 | 1837.808 | 1294.839 | 989.216 | 684.440

Biotransformation| 2899.9998 | 2658.192 | 2418.559 | 2173.864 | 1918.866 | 1652.311 | 1378.352 | 1106.499 | 849.653 | 620.815 | 429.743
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Figure C-7 Predicted PCE concentration in year 2013 vs. distance from source.




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

Distance from Source (ft)
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TCE 0 10 20 30 40 50 80 70 80 90 100
No Degradation| 580.000 | 553.480 | 540.287 | 517.682 | 483.576 | 437.354 | 380.398 | 316.266 | 250.038 | 187.159 | 132.168
Biotransformation| 560.0001 | 644.241 | 696.121 | 714.906 | 700.500 | 654.804 | 582.710 | 492.241 | 393.517 | 296.873 | 210.814
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Figure C-8 Predicted TCE concentration in year 2013 vs. distance from source.
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z2=0

Distance from Source (ft)

DCE 0 10 20 30 40 50 80 70 80 90 100
No Degradation| 2300.000 |2273.221(2218.953 | 2128.110 | 1988.115 | 1796.274 | 1562.352 | 1288.950 | 1026.942 | 768.888 | 542.832
Biotransformation| 2299.9998 | 2072.712 | 1862.824 | 1660.593 | 1458.480 | 1252.650 | 1044.040 | 838.309 | 644.277 | 471.323 | 326.700
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Figure C-9 Predicted DCE concentration in year 2013 vs. distance from source.




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

Distance from Source (ft)
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VC 0 10 20 30 40 50 80 70 80 90 100
No Degradation| 150,000 | 148.254 | 144.714 | 138.859 | 129.628 | 117.148 | 101.883 | 84.714 66.974 50.132 35.402
Biotransformation| 150.0000 | 160.624 | 157.230 | 146.470 | 131.602 | 114.334 | 95.820 122 59.318 43.394 30.068
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Figure C-10 Predicted VC concentration in year 2013 vs. distance from source.




ZMACTEC

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

Distance from Source (ft)

Distance From Source (ft.)

PCE 0 10 20 30 40 50 60 70 80 90 100
No Degradation| 2900.000 | 2897.211 | 2891.227 | 2879.932 | 2860.379 | 2828.657 | 2780.092 | 2709.837 | 2613.612 | 2488.444 | 2333.347
Biotransformation| 2899.9998 | 2672.797 | 2462.512 | 2267.255 | 2085.027 | 1913.642 | 1750.838 | 1594.533 | 1443.040 | 1295.217 | 1150.576
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Figure C-11 Predicted PCE concentration in year 2020 vs. distance from source.




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

Distance from Source (ft)
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Distance From Source (ft.)

TCE 0 10 20 30 40 50 60 70 80 90 100
No Degradation| 560.000 | 559.462 | 558.306 | 556.125 | 552.349 | 546.223 | 536.845 | 523.279 | 504.697 | 480.527 | 450.577
Biotransformation| 560.0001 | 653.645 | 724.466 | 775.288 | 808.326 | 825.200 | 827.039 | 814.679 | 788.903 | 750.657 | 701.217
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Figure C-12 Predicted TCE concentration in year 2020 vs. distance from source.
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
DCE 0 10 20 30 40 50 80 70 80 90 100

No Degradation| 2300.000 | 2297.788 | 2293.042 | 2264.084 | 2268.577 | 2243.418 | 2204.901 | 2149.181 | 2072.664 | 1973.594 | 1650.586

Biotransformation| 2299.9998 | 2084.457 | 1898.191 | 1735.815 | 1592.502 | 1463.821 | 1345.733 | 1234.716 | 1127.897 | 1023.163 | 919.236
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Figure C-13 Predicted DCE concentration in year 2020 vs. distance from source.




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

Distance from Source (ft)
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vVC 0 10 20 30 40 50 80 70 80 90 100
No Degradation| 150.000 | 149.856 | 149.546 | 148.862 | 147.951 | 148.310 | 143.798 | 140.164 | 135.187 | 128.713 | 120.680
Biotransformation| 150.0000 | 161.690 | 160.441 | 153.297 | 143.764 | 133.493 | 123.182 | 113.059 | 103.141 93.372 83.700
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Figure C-14 Predicted VC concentration in year 2020 vs. distance from source.
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= 70 - -
— 75 - -
- 80 o |— -
— 85 - ]
L
0 10 20 30 40 50 60 70 80 90 100

DRILLER: Oglesby

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS
AND ABBREVIATIONS USED ABOVE.

BORING NO:
PROJECT:

DRILLED:
| PROJECT No:

MW-3
Imperial Cleaners

August 7, 2001
12110-1-0013

PAGE 2 OF 2

LAW

LAWGIBB Group Member A




SOIL IMPERIAL.GPJ LAW_GIBB.GDT 9/5/01

2 SOIL CLASSIFICATION L | B SAMPLES | migs Moo Lo
2 AND REMARKS a E ! T A FINES (%) '
E v
H N Elrl v o5 ® SPT (bph)
D (ft) 7 |E| 2B
_(g) - & & 10 20 30 40 50 60 70 80 90 100
FILL - Red-brown micaceous silty fine to medium SAND.
ALLUVIAL - Grey clayey fine to coarse SAND. 7 M
3 Hand auger refusal. 7
10— — ~
35 —| — —
40 —| - ~
43 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Foley
EQUIPMENT: Hand Auger
METHOD: ~ N
HOLEDIA.: 4" ) i BORING NO: MW-4
REMARKS:  Type | groundwater monitoring well instalied. PROJECT: Imperial Cleaners
DRILLED: August 14, 2001
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_PROJECT No: 12110-1-0013 PAGE 1 OF 1)
AND ABBREVIATIONS USED ABOVE. L W
LAWGIBB Group Member A




= omem bl

SOIL IMPERIAL.GPJ LAW_GIBB.GDT 9/5/01

SAMPLES PL (%) NM (%) LL (%)

D
E SOIL CLASSIFICATION Ié E e
P I h
? AND REMARKS g S I ;p, A FINES (%)
E = =
H N N P v2% ® SPT (bp)
) D (f) T |BE] 28 @
& . . i — & @A 10 20 30 40 50 60 70 80 90 100
ALLUVIAL - Light brown silty fine SAND.
— 5 — —
B T Hand avgerrefusal. ~— ~ ~ T T T T 7T 7 I
— 15 — - -]
— 20 — - -
— 25 - -
— 30 — - —
L i o L i B |
35 — - -
T 4 L J L 4

45

0 10 20 30 40 50 60 70 80 90 100

DRILLER: Foley

EQUIPMENT: Hand Auger

METHOD:

HOLEDIA.: 4"

REMARKS:  Typel groundwater monitoring well installed.

- SEEKEY SHEET FOR EXPLANATION OF SYMBOLS
AND ABBREVIATIONS USED ABOVE.

=
BORING NO: - MW-5 )
PROJECT: Imperial Cleaners
DRILLED: Aungust 14, 2001
\ PROJECT No: 12110-1-0013 PAGE 1 OF 1)
LAWGIBB Group Member A




: SOIL CLASSIFICATION Lo SAMPLES _ | pLoo  wve)  LLO®
? - AND REMARKS G E L I A FINES (%)
H ' E v E |Y| 22
1151 N E =& & ® SPT (bpf)
ROD
) . P ® T %REC 10 20 30 40 50 60 70 80 90 100
ASPHALT and BASE
I FILL - Firm red-brown slightly micaceous fine sandy 7 i )
" 1 SILT. , - L i
r b y i y
- Medium dense brown to tan slightly micaceous silty i i 7
— 3 -] fine SAND. — SS (ifﬁ;) —1 »
" RESIDUAL - Dark red fine sandy CLAY with gray i i i
r 7 micaceous PWR fragments. A - 4
L 10 - ss X 10-11-10
L ] N N=21) | ]
- 15 — — SS X 17-16-11
L | N=27) | ™ |
™~
- R N - \\ N
L 4 - I N N
L - - X - \
-2 Anuger refusal at 20 feet. Boring advanced into rock - ss S0/6"
5 7 using air hammer attachment. - - r
L 4 v L - L
— 30 — l— |
o = i | = -
f=]
Sk 35 I
-
k 4 L 4 L 4
[m]
ol ] L ] L 4
&
S.' | Boring terminated at 38 feet. ’ i i
E L 4 L 4 L 4
- 40 A - -
=%
ol - L 4 R 4
~
Q
L 4 L J L i
I
g L N L 4
ok 4 L 4 L 4
sl 45

0 10 20 30 40 50 60 70 80 90 100

DRILLER: Piedmont

EQUIPMENT: CME?75

METHOD: Holiow Stem Auger/Air Hammer

HOLE DIA.: 8"/4"

REMARKS: Type Il monitoring well installed. Stabilized groundwater

depth 24.58 feet.

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS
AND ABBREVIATIONS USED ABOVE.

—
BORING NO: MW-6 )
PROJECT: Imperial Cleaners '

LOCATION:
DRILLED: March 4, 2002
\_ PROJECT NO: 12110-1-0013 PAGE 1 OF 1)

LAW

LAWGIBB Group Member A




2

SOIL IMPERCL.GPJ LAW_GIBB.GDT /10/0

D o
2 SOIL CLASSIFICATION L] oE SAMPLES | pLon ~ wves 1o
14 AND REMARKS - A FINES (%)
H E v E [Y] 22z
N . NP ® SPT (bph)
. ROD
0 _ @® T %REC 10 20 30 40 50 60 70 80 90 100
ASPHALT and BASE
" FILL - Stiff to very stiff red-brown slightly micaceous I 1 i i
r 7 fine sandy SILT. = E L 4
— 5 — — — 8§ X 6-9-9 T
L | i R (N=18) | ]
—~ 10 — -~ — S8 X 7-10-11
| i L | (N=21) | |
L . L 1 L .
= 15 — n — SS 7-7-7
L | i | N=14) | i
= 20 —~ - — SS X 6-7-9
L | | (N=16) | A .
- RESIDUAL - Medium dense brown clayey silty fine i i _.;Zf;
- = 25 -| SAND. A 4 - ss , ]\Alt-_s-]zg) — ] =5
L i ] - \\ . L TEE
i T Auger refusal at 28 feet. i i ' N =
| Boring advanced into rock using air hammer i I \\ -‘;L:; ;-
r 1 attachment. . " N~ T
— 30 — ss X 50/3" e
i 1 Gray micaceous medium to coarse SAND and i i T
3 - partially weathered rock. . r . :
| Boring terminated at 33 feet. i i
r . 5 g g y
N _{ { = - -
L I ] i |
- 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont
EQUIPMENT: CME 75
METHOD: Hollow Stem Auger/Air Hammer — —
HOLEDIA.:  §'/4" BORING NO: MW-7
REMARKS: Type Il monitoring well installed. Stabilized groundwater N .
depth 25.26 fee, ilg)OCﬁ?gN Imperial Cleaners
DRILLED: March 4, 2002
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS ( PROJECT NO: 12110-1-0013 PAGE 1 OF 1)

AND ABBREVIATIONS USED ABOVE.

LAW

LAWGIBB Group Member A




P SOIL CLASSIFICATION L| ok SAMPLES PLOD  NMeh) L)
E L N-COUNT < L]
P AND REMARKS G E O B A FINES (%)
H E v E Y] 223
N N [PLES S © SPT (bph)
@ D (ft) T |E RQD
L | %REC 10 20 30 40 50 60 70 80 90 100
7y ASPHALT and BASE
T RESIDUAL - Very dense light brown to dark gray i i T
r 7 micaceous fine to medium SAND and partially y " ]
L 1 weathered rock. d L R
= 3 - 7 ™ '
A - . 183827 | .
i } ] —  (N=65) N ]
f—e 10 — 1 I~ ':,
A . || osomr
- 15 - . :
— 20 — . B
i Boring terminated at 21 feet. i i
— 25 | L
- u )_ n - 4
H af E - EET B I ]
’ 2= 35 — — ~
i e
i = = - T r =
: a
i oL 4 = E - B
i m
i ar R L _ L 4
| 6]
1‘ zt i N i L ]
| L 40 ' -
J o
i Or - = 4 - B
i A
B O
i er 7 - 7 r b
al i | i - i
5
ab i I i L i
(o]
Bl 45
0 10 20 30 40 50 60 70 80 90 100
i DRILLER: Piedmont
EQUIPMENT: CME75
METHOD: Hollow Sterp Auger ” - ~
i g&mf "?r 11 monitoring well installed. Stabilized groundwat BORING NO: -~ MW-8
- e iaso g PEHETEOMENEE | PROJECT: Imperial Cleaners
LOCATION:
— DRILLED: March 5, 2002
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS @ROJECT NO: 12110-1-0013 PAGE 1 OF 1)
AND ABBREVIATIONS USED ABOVE. L Q W
: LAWGIBB Group Member A
|



SOIL IMPERCL.GPJ LAW_GIBB.GDT 4/10/02

D SOIL CLASSIFICATION L | E SAMPLES PLO®  NM@E) L)
E L 1 N-COUNT v & w

P AND REMARKS G E p 1Tl o % s A FINES (%)

T o

H E v E |Y| z 2%

N N [P 285 ® SPT (bph)

® D ft) T |E ROD \

0 - % REC 10 20 30 40 50 60 70 80 90 100
ASPHALT and BASE
i FILL- Firm to stiff red-brown slightly micaceous fine BEE 'f_ 7 i T §
r 1 sandy SILT. L . L J §
- s M A >
- - SRR 4 ss X 433} . Q
L i e | (N=6) | i %
- 10 — ] %
- : EERe 4 88 X 4.34 | .
I ERS s | W=7 | ] §
P NN 7 \ %
s . SREES 4 sS X 778 |
| ) A 1 N=15) |
L 20 -
L i ARNN 4 ss X 446 | i
L A A BN J (N=10) |
i ALLUVIAL - Stiff brown fine to medium sandy // 7 7 i
- 1 CLAY. = / Z 1 -
~ 2 / ]
S % 4 ss X 558 |
] / ] N=13) |
i RESIDUAL - Dense gray-brown micaceous fine to ERRR 1 i
B 1 medium SAND. » 7 r
™ 3 T Boring termnated at 30 Teer. 7] \
L R - 4 SS 13-14-16 | N
L i L i (N=30) | N
L] L] I ]
L] L i ]
- - r - L .
- 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont
EQUIPMENT: CME75
METHOD: Hollow Stem Auger
I};[gl\l:lillillg': Egr itoring well installed. Stabilized ground BORING NO:  MW-9
: d:gg]lé;n]o;x;:;:ng well installed. Stabilized groundwater PROJECT: Imperial Cleaners
LOCATION:
DRILLED: . March 5, 2002

- SEE KEY SHEET FOR EXPLANATION OF SYMBOLS -

AND ABBREVIATIONS USED ABOVE.

| PROJECT NO: 12110-1-0013

'PAGE 1 OF 1}

LAW

LAWGIBB Group Member A




SOIL iMPERCL.GPJ LAW_GIBB.GDT 4/10/02

2 SOIL CLASSIFICATION L| B SAMP}E(%%NT PL (%) NM (%) LL (%)

? AND REMARKS G E L I A FINES (%)

H E v E Y] 222

g . N g = & & ® SPT (bpf)
0D
L@ &) T REE 10 20 30 40 50 60 70 80 90
FILL - Red-brown micaceous silty fine to medium ’

r 1 SAND. b r
i ALLUVIAL - Gray-brown clayey fine to coarse 7 i
- 1_SAND. - i
- 4 Hand auger refusal at 3.5 feet. L 4 L i
f— 5 - — —_
10 — L _
30 — L _
L 35 L _

4 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Steve Foley
EQUIPMENT: Hand Auger
METHOD:
Egr\]igxl?s': iﬂ I monitoring well installed. Stabilized groundwat BORING NO: ~ MW-10 )

: ype I monitoring well installed. Stabilized groundwater s .
depth 5.15 feet below TOC. PROJECT: Imperial Cleaners
LOCATION:
DRILLED: March 14, 2002

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \ PROJECT NO: 12110-1-0013 PAGE 1 OF 1)

AND ABBREVIATIONS USED ABOVE.

LAW

LAWGIBB Group Member A




2

SOIL IMPERCL.GPI LAW_GIBB.GDT 4/10/0

2 SOIL CLASSIFICATION I SAMPLES | rLog  wMee  LLes
_1; AND REMARKS g E 11) \T' . b G A FINES (%)
v % B
H N E ? Z8 a ® SPT (bpf)
_(gt) D @ T RE 10 20 30 40 50 60 70 80 90 100
ALLUVIAL - Brown clayey medium to coarse L /
N 1 SAND. /‘ b r
Hand auger refusal at 3 feet.
o 5 —] f— —
— 10 | -
35 I
L] I i ]
45 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Steve Foley
EQUIPMENT: Hand Auger
METHOD: = =
ggl\];‘ligllg: ‘;" 1 monitoring well installed. Stabilized groundwat BORING NO: ~ MW-11
: ype 1 monoring weil imstatled. apilized grounawater . .
depth 5.80 feet below TOC. ilé%ﬁ(igN Imperial Cleaners
DRILLED: April 4, 2002
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS (_PROJECT NO: 12110-1-0013 PAGE 1 OF 1)

AND ABBREVIATIONS USED ABOVE.

LAW

LAWGIBE Group Member Aa.




AND ABBREVIATIONS USED ABOVE.

B SOIL CLASSIFICATION L s SAMPLES _ | PLOS  NMOH  LLGA
? AND REMARKS G B L b A FINES (%)
H E v E |Y] 22z
N " N [PEAE @ SPT (bpf)
L@ ® T AREC 10 20 30 40 50 60 70 80 90
S ALLUVIAL - Brown clayey medium to coarse
Lr 1 SAND. b r
- 5 — —_
i Hand auger refusal at 6 feet. ] i
L N L N L ~ 4
ol ) i i i i
s - L _ A _
Sk 35 o N
ok _ | i L _
o
oL 4 L o L .
m
=l N L i L N
=
o I ~ —
-9
Sl 4 L 4 L i
o |
ol j i i i i
&l ]
= L J L i
d- - = - -]
AL 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Steve Foley
EQUIPMENT: Hand Auger
METHOD:
IlighL/iEAgllg: ‘;" I monitoring well installed. Stabilized groundwat BORING NO:  MW-12
N ype | mom oring well instalied. apilized groundwater . .
depth 4.91 feet below TOC. PROJECT: Imperial Cleaners
LOCATION:
— DRILLED: June 12, 2002
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \ PROJECT NO: 12110-1-0013 PAGE 1 OF 1)

LAW

LAWGIBB Group Member A




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

D SOIL CLASSIFICATION L| B | SAMPLES | omige  wMen  1ge
P AND REMARKS g 5 ]13 $ A FINES (%)
T -
H SEE KEY SHEET FOR EXPLANATION OF N ]% Pl © 2% @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |E| 2 & & 10 20 30 40 50 60 70 80 90 100
— O TTASPHALT and base. — 7
r T FILL - Firm to stiff red brown micaceous fine to medium 3 7 r > y%
L 4 sandy SILT with some gravel. L N L _ZY N2
L L I NN
B 1 LT 1 ss X 334 | T T S §
- s — S N N=7) >
L L . L ENCNG
. B | R | _INX
] L] I IR
SS 4-4-4 NZBINY
— 10 — — — (N=§ >> ¥
L L I LR
L i L . - ENSHINS
| - - -1 . - ‘>‘< <‘<
L _ : >
i i ss X 666 [ N <>
L 15 - |— — (N=12) S S
- . - . - 0 B
a . L i L _gx N
SN
L 4 L i L o
NN
i y - 1 ss X 532 [ M W)
L 20 — - - (N=3) ?2< <<
= - | oY
= " | 45
- vl I X
- 1ss X 223 [l N
~ 25 — - — — (N=35) 3
T KK
i RESIDUAL - Very dense yellow brown to dark gray shightly T .0 \399 D
= - micaceous fine to coarse SAND with partially weathered 4 S8 soz .} U K
L | rock fragments. R i ] ; S
>
- iy 7 ss X 27-50i3" [ &3 ‘;
L 4 Auger refusal at 30.5 feet. - g - _<\< <\<
Core Run No. 1 SESS
(g 1 30.5-37.5 feet r y - 8yl
B | Recovery: 84% L 4 L E < N
RQD: 7% SHNS
= 4 Rock Type: Lightly Lo heavily weathered gray B F B - —2 ¢
- muscovite-biotite gneiss. NN
- 35 - SN
L d L 4 L i g
N ¢ N K]
S S - ¥ B
L 4 Core Run No. 2 n ] L _2 2
37.5-47.5 feet N N
r 1 Recovery: 95% r by ~ '>> 5
| 4 | RQD:33% L _ N ¢
Rock Type: Lightly weathered gray muscovite-biotite gneiss. N S
r I 1 I Y K
L - - - - -NXY N
L N | L _>> >>
i | i A N K
L 45 ¢
0 10 20 30 40 50 60 70 80 90 100
DRILLER: MACTEC it TGRS B
EQUIPMENT: CME-34 .' SOH" TESTBORING RECORD o
METHOD: Hollow Stem Auger/Core Drill — =
HOLE DIA.: 8 inches/4 inches BORING NO.: DW-1
REMARKS: Type 111 well installed. Outer casing grouted at 30.5 feet) . .
Stabilized groundwater depth 24.03 on 3/31/06. PROJECT: Imperial Cleaners
LOCATION: Atlanta, Georgia
DRILLED: March 15, 2006
(_ PROJECT NO.: 6305-05-0319 PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. ;

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

D SOIL CLASSIFICATION L | E SAMPLES _ | pLon  Nu@)  LLOW

E MARKS E L I N-COUNT w = v

P AND RE g E p |1 A FINES (%)

T o= .

H SEE KEY SHEET FOR EXPLANATION OF N II\-:I Pl © X2 @ SPT (bpf)

() SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |E| £2& &
L s 10 20 30 40 50 60 70 80 90 100

~ L 4 CoreRun No. 3 L . L
47.5-55.5 feet
o - Recovery: 100% I . r 1
| 55 - RQD:63% L ]
Rock type: Lightly weathered to fresh gray muscovite-biotite
- -1 gneiss r 4 -
L 4 Boring terminated at 55.5 feet. L N L _
— 70 < N - -
- b - b o q
- - = - — -
= 75 L _
— 80 — | —
— 85 — - _
— 90
0 10 20 30 40 50 60 70 80 S0 100
DRILLER: MACTEC
EQUIPMENT: CME-54
METHOD: Hollow Stem Auger/Core Drill Z ~
HOLE DIA.: 8 inches/4 inches BORING NO.: DW-1
REMARKS: Type 1II well installed. Outer casing grouted at 30.5 feet| . .
Stabilized groundwater depth 24.03 on 3/31/06. PROJECT: Imperial Cleanf:r 5
LOCATION: Atlanta, Georgia
DRILLED: March 15, 2006

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

\ PROJECT NO.: 6305-05-0319 PAGE 2 OF 2

4 MACTEC




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L| ok SAMPLES | pLoe ~ NMOH  LLOG
: AND REMARKS 6 E > T 4 FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N E] Pl & %% ® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 23
% 10 20 30 40 350 60 70 80 90 100
CONCRETE
r - FILL - Loose to medium dense red brown to brown fine to 7 - b
| medium SAND with rock fragments. _ |
SS X 9-9-7 T
L 4 . (N=16) + 4
5 — - Ss X 9-8-8
N=16)
L 4 4SS X 6-4-5 | |
: (N=9) é
| | 1 8s X 6-8-6
10 (N=14)
" b T ss X 4-6-6 B T
L 4 4 N=12) | 4
L 4c 1 88 X 5-8-8
& (N=16)
o 7 7SS X 4-5-5 B T
- N . N=10) 4
— 20 — - S8 X
B 7 7 ss X
" ALLUVIOM - Very stiff brown clayey fine SAND. N s X R
— 25 = — M
L 4 RESIDUAL - Very dense brown and gray micaceous -
medium to coarse SAND. B
L i 4 s X A=
i Partially weathered ROCK. Gray muscovite biotite gneiss. 7 n
o - =
! =
~ 35 - — = -
Boring terminated at 35 feet.
L 45
0 10 20 30 40-50 60 70 80 90 100
DRILLER: Piedmont Environmental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger/Air Hammer = N
HOLEDIA: 8 inches BORING NO.:  SB-20/MW-13
REMARKS: Type I monitoring well installed. Stabilized grounwater .
dot 27,60 fou . sroum PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: August 12, 2009
_ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. -
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L | E SAMPLES PLOD  NMOH LG

; AND REMARKS & | E |} NComT - NE: "

'1; SES {5, D '?’ A FINES (%)

H SEE KEY SHEET FOR EXPLANATION OF N f, Pl 288 @ SPT (bpf)

(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |E|] £& A
0 . 10 20 30 40 50 60 70 80 90 100

CONCRETE
- = FILL - Medium dense red brown to brown micaceous silty ] - - §
N fine to medium SAND. _ L J \é
SS 5-9-10
i 1 1 (N ] ]9) A -'% %
- 5 - - S8 X 8-9-9 §
(N=18) é é

B 7 1 ss X 5-5-7 B '§ §
L i - N=12) L _§ §
~ 107 1% X =1 §§
§ 7 17 ss X 6-7-7 I '§ §
L i - N=14) -§ §
15 -1 S8 X 5-6-7 - 4 <
i 7 1 ss X 9-5-6 B "§ §
L 4 . N=11) | _\Q \é
- 20 - S8 X 4-5-11 % %

= RESIDUAL - Dense to very dense orange brown to gray (N=16)
o - micaceous fine to coarse SAND. 5 o :
i 7 1 ss 11-1123 [
- 4 + (N=34) L
- 25 N X 50/0"

- Auger refusal. Partially weathered ROCK.
— 30 — —
- 3 Boring terminated at 35 feet. ]
45 1 W

0 10 20 30 40 50 60 70 80 90 100

DRILLER: Piedmont Environmenta] Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger/Air Hammer - N
HOLEDIA:  § iuches BORING NO.:  SB-22/MW-14

MARKS: Type Il itoring well installed. Stabilized t .
RE] dz’g;] 2'1/}_]203‘“{1:;:.113 well installed. Stabilized grounwater PROJECT: Impenal Cleaners

LOCATION: Roswell, GA
DRILLED: August 13, 2009
\ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




SN N

SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L E SAI\AP%{:O%NT PL (%) NM (%) LL (%)
I C —O
? AND REMARKS g {z] b \T & FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N f] Pl &% ® SPT (bp)
(&) SYMBOLS AND ABBREVIATIONS USED BELOW. D (&) T |[E| 2&E 10 20 30 40 50 6 70 80 90 100
~ ¢ [ CONCRETE T
- - FILL - Red brown micaceous silty fine to medium SAND. 7 - - §
L . 7 sS X 799 | i é
L 4 - N=18) L 4 §
L5 - ss X ©7-8-8 §
(N=16) %
r b 71 ss X 7-9-11 [ T §>
L J 4 N=20) L A §
SS X 6-9-11 \é
—~ 10 — —
R >
r RESIDUAL - Very dense orange brown to gray micaceous i B T 7 <
o - silty fine to coarse SAND with partially weathered rock 1 ss 15-50/5" [ L §
L fragments at depth. ] i 4
L 15 -] ss X 27-40-35 o é
N=75) O
T 1 ss X 293842 [ §
L 4 4 N=80) ‘é
20 — - S8 X 8-50/5" %
B T 1 8S X 50/5" I~
. 1 ss ssson | JREN
— 25 = —@:
- 4 4 - 4=
L. 3p —| Augerrefusal. Partially weathered ROCK. -
I ‘ . - i =
— 35 - - — —
Boring terminated at 35 feet.
| J L R L ]
-8 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Environmental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger/Air Hammer - <
HOLEDIA: 8 inches BORING NO.:  SB-26/MW-15
REMARKS: Type Il monitoring well installed. Stabilized grounwater . .
depth 26,10 et PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: August 14, 2009
: LPROJECT NO.: 6305-05-0319 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




T

SOIL CLASSIFICATION SAMPLES PL(%) NM (%) LL (%)

SOIL IMPERIAL.GPJ LAW_GIBB.GDT 6/14/01

D
£ I]::, E N-COUNT
P 1 h
? AND REMARKS g {;’ b :}II‘ 4 FINES (%)
E £
H N Pl 1, © % @® SPT (bpf)
N el
(f) D (f) T |E| 28
@ —- & & 10 20 30 40 50 60 70. 80 950 100
CONCRETE
L <4 FILL - Red-brown to brown micaceous silty fine to medium B o i
' SAND with rock fragments.
10 T Boting terminated at T0 feet.  ~  © 7 10
— 15 — — — 15
- - . - 4
— 20 : - 20
- 25 — - - 25
' F - ]
" 30 o - —30
T i | I 1
i 4 " i i i
— 35 o S : 35
L— ! r‘ =1 r =1
40 — : S 40
- - L _‘ [ .1
L
0 10 20 30 40 50 60 70 80 90 100
DRILLER: ESN Southeast
EQUIPMENT: Geoprobe
METHOD: Direct Push
REMARKS: o groundvater encounted BORING NO:  GP-1
: o groundwater encountered. .
PROJECT: Imperial Cleaners
DRILLED: May 21, 2001

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS |_PROJECT No: 12110-1-0013 PAGE 1 OF 1)

AND ABBREVIATIONS USED ABOVE. L W

LAWGIBB Group Member A




T

7 7

SOIL IMPERIAL.GPJ LAW_GIBB.GDT 6/14/01

D
P SOIL CLASSIFICATION L| B SAMPLES | PLOH  NMOH  LLOO
: . .
? AND REMARKS g {.;7 D 2', A FINES (%)
H N E lpl 4 oo ® SPT (bpf)
N
- D | () T |E| 82
(¢53) —.& & 10 20 30 40 50 60 70 80 90 100
0
CONCRETE 7
- FILL - Red-brown to brown micaceous silty fine to medium d - J
SAND with rock fragments. | |

5 - — 5
10 T hgring erminated at T0 feet.  ~ 0 T T 7 B 10
15 — - 15

J - i L J
20 — — — 20

- = 1 L -
25 — — - 25
30 — — — 30

- = - r_ -

| r =1 - !
35 —| - ﬁ 35
40 — — - 40

4 L R . J
45

0 10 20 30 40 50 60 70 80 S0 100

DRILLER: ESN Southeast
EQUIPMENT: Geoprobe

METHOD:  Direct Push

HOLEDIA.. 1.5"

REMARKS: No groundwater encountered.

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS
AND ABBREVIATIONS USED ABOVE.

 BORING NO: GP-2
PROJECT: Imperial Cleaners

DRILLED:  May 21,2001
| PROJECT No: 12110-1-0013 PAGE 1 OF 1)

LAW

LLAWGIBB Group Member A




SOIL IMPERIAL.GPJ LAW _GIBB.GDT 6/14/01

5 .
7 SOIL CLASSIFICATION L oE SAMI;)QLCE(i)%NT PLOY Mo LY
P ] - T %
T AND REMARKS g 5 > ;1; A FINES (%)
. N TRl v ® SPT (bph)
ft D (fr) T El 282
@ 2 & & | 10 20 30 40 50 60 70 80 90 100
CONCRETE
o - FILL - Red-brown to brown micaceous silty fine to medium - -
L | SAND with rock fragments. | |
] i
L. 5 — - -}5
™ 10 T Boring terminated at 0 feet. — ~ T T T T T . 10
] ] L -
- 15 — . I~ j 15
I L 1 L |
] ] " *
20 — L - 20
] ] _ ﬁ
l- 25 — — - 25
L 4 L { L 1
l. 30 — k- - - 30
" . B 7 r y
— 35 ﬂ = - I 35
L ] L 1 L .
’._ - L. . - -
- - - ﬂ - ) o
— 40 — - — 40
L L i} i i
L 45

0 10 20 30 40 50 60 70 80 90 100

DRILLER: ESN Southeast
EQUIPMENT: Geoprobe

METHOD: Direct Push

HOLEDIA.: 1.5"

REMARKS: No groundwater encountered.

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS
AND ABBREVIATIONS USED ABOVE.

( BORING NO: GP-3
PROJECT: Imperial Cleaners

- DRILLED: May 21, 2001

 PROJECT No: 12110-1-0013 PAGE 1 OF 1)

LAW

LLAWGIBB Group Member A




SOIL IMPERIAL.GPJ LAW_GIBB.GDT 6/14/01

2 SOIL CLASSIFICATION L | E SAMPLES _ | pLCs)  NM(®®)  LL(W)
P AND REMARKS E| L 1 N-COUNT i ©
T g {-:/ D g A FINES (%)
H g . ]% E o g o @ SPT (bpf)
< o
@ ® |7 Z&& | 10 20 30 40 50 60 70 80 90 100
CONCRETE
- 4 FILL - Red-brown to brown micaceous siity fine to medium E - 4
L SAND with rock fragments. i |
L _ J - i
L J J L
5 7] WS
L 4 4 L ]
L 4 4 L ]
~ 10 “Boting terminated at 70 feet. N ; 10
r “1 ~ =1 - -
- 15 — — — 15
L i L J - i
— 20 - =T " 20
b - ’ r— - b -
- 25 — I~ — 25
- 30 ._J ) L ] 30
[ ] ] [ ]
— 35 ~ — I 35
L - L 4 L ]
L i L i L 1
~ 40 —| — . 40
B 4 L i L J
45
0 10 20 30 40 50 60 70 80 90 100
DRILLER:  ESN Southeast
EQUIPMENT: Geoprobe
METHOD: Direct Push
HOLEDIA. 15" ( BORING NO: GP-4 )
REMARKS: No groundwater encountered. PROJECT: Imperial Cleaners
DRILLED: May 21, 2001 _
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS (_PROJECT No: 12110-1-0013 PAGE 1 OF 1/
AND ABBREVIATIONS USED ABOVE. L l W
LAWGIBB Group Member A




SOIi, IMPERIAL.GPJ LAW_GIBB.GDT 6/15/01

D
2 SOIL CLASSIFICATION L | B SAMPLES | PLg  NMee Lo
P 1 - ’ A <
r AND REMARKS G E D A FINES (%)
H ELV E (3. o ° ST (6
(R SPT
() D () ¥ E| 2 2® (PD
| @ - 8 = 10 20 30 40 50 60 70 80 90 100
CONCREIE ‘ '
- - FILL - Red-brown to brown micaceous silty fine to medium - - J
i SAND with rock fragments. i
L. 5 | = 3
L ] i |
- 10 o — 10
L 1 l = N
- - - r— .
— 15 — = 15
L] ] I ]
L 4 N }_ i
— 20 RESIDUAL - Brown micaceous silty fine to medium ] 20
- 4 SAND. i L i
i J'_Ge?)pn?ﬁe tefusal at 22 feet. ~  ~  — ~ — ° 7 i -
L L 1 ]
- 25 P - 25
L L i r: ]
] ] _ 1
— 30 — r_ 1 30
% | ] [ 1
- 35 — — —H 35
L A L § L |
L A L . i
— 40 — T —40
o - o B o e
E 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER:  ESN Southeast
EQUIPMENT: Geoprobe
METHOD:  Direct Push - =
I}igl’]\ﬂ/ligifs ]G.SH be refusal at 22 feet. N dwat tered BORING NO: GP-5
N eoprobe reiusal al eet. No groundwater encountered, s
P g PROJECT:  Imperial Cleaners
DRILLED: May 21, 2001

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS
AND ABBREVIATIONS USED ABOVE.

\ PROJECT No: 12110-1-0013 PAGE 1 OF 1

LAW

LAWGIBB Group Member A ,




SOIL IMPERIAL.GP] LAW_GIBB.GDT 9/5/01 .

P SOIL CLASSIFICATION Ll oE SAMPLES | Lo Moo LLgs

? AND REMARKS 6 E 2 T A FINES (%)

H N EPl won ® SPT (bpf)

N D | @& | 7 [E|] 2E%®
_ @ | = 8 M 10 20 30 40 50 60 70 80 90 100

ASPHAILT and BASE
- 4 FILL - Firm to stiff red-brown slightly micaceous fine to - F J
| medium sandy SILT. ] i
— 5 - 5
- . 4 ss X 5-6-8 -
L 10 — - 10
- g 4 ss X 534 .
— 15 — — 15
F b 4 S8 X 6-4-5 F B
- 20 — —] X i 20
= E 4 S8 3-3-4 F A
I~
L o 4 L I~ i
| Nk ~ .
L LT 4 I \\ 4
i ALLUVIAL - Grey clayey medium SAND. // ] B ™~ T
— 25 “TRESIDUAL-V - .' . = 25
K - Very dense red and brown clayey silty SAND. .
- 4 ss 57508 | e
i L Grey micaceous medium to coarse SAND and partially 1 i 7
- - \weathered rock. 4 = K
| Auger refusal at 27.5 feet. | i |
— 30 ~ . 30
L 4 ; L 4 B 4
— 35 — = 35
— 40 ~| — — 40
- 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Oglesby
EQUIPMENT: CME75
METHOD: Hollow Stem Auger
HOLEDIA. 8" BORING NO: SB-7
REMARKS:  Auger refusal at 27.5 feet. No groundwater encountered. PROJECT: Imperial Cleaners
DRILLED: August 7, 2001
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_ PROJECT No: 12110-1-0013 PAGE 1 OF 1)
AND ABBREVIATIONS USED ABOVE. ) L ' W =
LAWGIBB Group Member A
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i

SOIL IMPERIAL.GPJ LAW_GIBB.GDT 9/5/01

D SOIL CLASSIFICATION L | E SAMPLES | rign Moo 1L
E L 1 N- T e i A
? AND REMARKS g 5 D 3‘7 A FINES (%)
H N Elrl v ® SPT (bpf)
(ft) D () T E % 22
L0 ) — A 10 20 30 40 50 60 70 80 90 100
FILL - Firm to stiff red-brown slightly micaceous fine to
- < medium sandy STILT. K = 4
l— 5 - — 5
- B 4 S8 X 5-2-2 e
L 10 —~ : 10
- - 4 S8 X 3-3-6 F ' -
15 < — 15
: - 4 ss X 356 .
- 20 — 20
- - 4 ss X 223 .
i ALLUVIAL - Medium dense grey-brown clayey medium 7 I 1
— 25 — SAND. : — 25
- . 1 8§ X 3-5-15 - \ B
L 4 Auger refusal at 26.5 feet. = 4 L 4
— 30 — - — 30
L 35 —| = — 35
r 4 L N L i
— 40 — : 40
L 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Oglesby
EQUIPMENT: CME 75 :
METHOD: Hollow Stem Auger ~ ~
ESI\IZEAEKME: i\" fusal at 26,5 feet. N d " BORING NO:  SB-8
: . . 1 . .
uger refusai al €e 0 grounawater encounter. PROJECT: Imper]al Cleaners
DRILLED: Aungust 8,2001
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_PROJECT No: 12110-1-0013 PAGE 1 OF 1)
AND ABBREVIATIONS USED ABOVE. L ' W
LAWGIBB Group MemberA :




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

D SOIL CLASSIFICATION L| E SAMPLES | PLOSY  NMOH  LLOW
]; AND REMARKS (E} \E/ II) \Tf A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N 5 Pl 5% ® SPT (bpf)
() SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |E| 2 &E
L 10 20 30 40 50 60 70 80 90 100
CONCRETE
- 4 FILL - Red brown micaceous silty fine to medium SAND. - - 4
i Boring terminated at 4 feet. ] i ]
] s [X S
10 — = — 10
B T 3 T B T
- 15 — - — 15
- 20 — — — 20
— 25 — - — 25 7
30 | — — 30
— 35 — — — 35
- 40 —| - - 40
L J L | - 4
L 45 5
DRILLER: MACTEC-Paul Gazzo Ty iy e
EQUIPMENT: Hand Auger IIL TES! BMNGRECORD .
METHOD: Hand Auger ~ ~
HOLE DIA.: 3 inches BORING NO.: SB-10
REMARKS: PROJECT: Imperial Cleaners
- LOCATION: Atlanta, Georgia
DRILLED: January 27, 2006
\_ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1}

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

_ PROJECT NO.: 6305-05-0319

D SOIL CLASSIFICATION L | E SAMPLES _ | zLoe ~ NMeo Lol
; AND REMARKS < E > I A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N E (P o358 @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E| E§ & 10 20 30 40 S0 60 70 §0 90 100
~ 0 T CONCRETE :
o 4 FILL - Red brown micaceous siity fine to medium SAND. E - B
L 4 1 L i
- 5 - — X 5
] 1 ss X i ’
L. 10 — — 10
] 1 ss [X i ]
- 15 — — 15
] ls® ]
i RESIDUAL - Brown micaceous silty fine to medium S SS X u 7
— 20 —~SAND. -~ 20
L Geoprobe refusal at 20 feet. B ) i
— 25 — = - 25
- 30 — — — 30
L 35 — |— — 35
— 40 — — = 40
L 45
0O 10 20 30 40 50 60 70 80 90 100
DRILLER: ATLAS GeoSampling
EQUIPMENT: GeoProbe
METHOD: Direct Push -
HOLE DIA.: 2 inches BORING NO.: SB-11
REMARKS: Geoprobe refusal at 20 feet. No groundwater .
PROJECT: Imperial Cleaners
encountered. . p
LOCATION: Atlanta, Georgia
] f=}
DRILLED: January 27, 2006

PAGE 1 OF 1)

ZMACTEC




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

D SOIL CLASSIFICATION L| p | SAMPLES_ | gy Moo LLge
P AND REMARKS g 5 ]I) ST( ) A FINES (%)
T o .
H SEE KEY SHEET FOR EXPLANATION OF N f, Pl 225 @ SPT (bp)
D) SYMBOLS AND ABBREVIATIONS USED BELOW. D (f) T |E| Z&Z 10 20 30 40 50 60 70 8 90 100
~ 0 [ CONCRETE
- - FILL - Red brown micaceous silty fine to medium SAND. E =
- 5 - \ -] S8 z 5
L | 1 o X B
— 10 — — 10
T . 1 ss [X i
2 RESIDUAL - Red brown silty fine SAND. k i
- 15 — — 15
i i 1ss X -
i Geoprobe refusal at 18 feet. 1 ¥
— 20 —| = = 20
- 25 — — — 25
- 30 — — — 30
i - N - -
35 — — — 35
— 40 — - — 40
— 45 0 10 20 30 40 50 60 70 80 90 100
DRILLER: ATLAS GeoSampling N e TN DTGB
EQUIPMENT:  GeoProbe . GHJ : ‘EST RINGREC@RD
METHOD: Direct Push -
];ghl:ligllg: 2GmCheZ fusal at 18 feet. N dwat BORING NO.:  SB-12
KS: © {. .
o e ek To grounawater PROJECT: Imperial Cleaners
LOCATION: Atlanta, Georgia
a, 23
DRILLED: January 27, 2006

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

\ PROJECT NO.: 6305-05-0319

PAGE 1 OF 1)

ZMACTEC




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

D SOIL CLASSIFICATION Lo SAMPLES _ | pLoo WMoy  LLoe
P AND REMARKS G E 11) XT( A FINES (%)
T E v . . -
H SEE KEY SHEET FOR EXPLANATION OF N ﬁ Pl 5% @ SPT (bpf)
() SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |[E| 2&& 10 20 30 40 50 60 70 8 0 100
~ O T CONCRETE
o -4 FILL - Red brown micaceous silty fine to medium SAND. ~ L i
] 1 ss ] i
] 4 s X 5
] ] ss [X I ]
- 10 — 10
L] ] s X I ]
= 15 — — 15
i RESIDUAL - Brown siity fine fo medium SAND. 1 ss X " ]
— 20 — §3 X 20
Geoprobe refusal at 20 feet.
— 25 — — 25
30 | — ! ' 30
[ - - - - P
- 35 ~ — -~ 35
— 40 —| — — 40
- 0 10 20 30 40 50 60 70 80 90 100
DRILLER: ATLAS GeoSampling R
EQUIPMENT:  GeoProbe RINGRECORD
METHOD: Direct Push -
REMARKS:  Gemproberofusel 20 et No grousdwa BORING NO.:  SB-13
. € Sal eetf. ounawal .
s e of o PROJECT: Imperial Cleaners
LOCATION: Atlanta, Georgia
DRILLED: January 28, 2006

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

| PROJECT NO.: 6305-05-0319 PAGE 1 OF 1

AMACTEC




SOIL TEST BORING IMPERIALCLEANERS.GPJ LAW_GIBB.GDT 4/5/06

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L | e | SAMPLES | roo NMeo oo
E AND REMARKS | E |1 o
> g E | |7 A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N Elp| o %% ® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 5 & 10 20 30 40 S0 60 70 80 90 100
~ O T[CONCREIE
o 4 FILL - Red brown micaceous silty fine to medium SAND. - - E
L 4 1 s L .
- 5 — - X 5
] 1ss [X I ’
- 10 — — 10
] | ss X I ’
i RESIDUAL - Red brown silty fine to medium SAND. ¥ B 7
- 15 — — 15
ss X
i Geoprobe refusal at 16 fest. ] r 7
- 20 - - — 20
- 25 — ~ = — 25
= 30 — - — 30
I 4 - - — -
- 35 — I~ — 35
— 40 — — —] 40
— 4 0 10 20 30 40 50 60 70 80 90 100
DRILLER: ATLAS GeoSampling
EQUIPMENT: GeoProbe
METHOD: Direct Push - N
HOLE DIA..: 2 inches BORING NO.: SB-16
REMARKS: Geoprobe refusal at 16 feet. No groundwater . .
encountered. PROJECT: Imperial Cleangrs
LOCATION: Atlanta, Georgia
DRILLED: January 28, 2006
L PROJECT NO.: 6305-05-0319 PAGE 1 OF lj

ZMACTEC




I 0, 0, 0,
1 D SOIL CLASSIFICATION L] ok SAMPLES | pLoo ~ NMeo  LLOW
P AND REMARKS G \E] 113 3 & FINES (%)
T E . s
H SEE KEY SHEET FOR EXPLANATION OF N E Pl 2 35% @ SPT (bpf)
) SYMBOLS AND ABBREVIATIONS USED BELOW, D () T |E| Z&E 10 20 30 40 50 60 70 8 90 100
7 Y T CoNCRETE ==
ok - FILL - Red brown micaceous silty fine to medium SAND. - B - B
{ i J q L J
I
! i | ss I 1
L5 — X 5
] 1ss [X i 1
j — 10 — — 10
: i i 1 ss [X i i
1
| i RESIDUAL - Brown slightly micaceous silty fine to medium B " 1
- 15 — SAND. - 15
O ss [X]
i Geoprobe refusal at 16 feet, :
- 20 — - — 20
| § L ] L J
25 — — 25
; L - - - . -
18 . - . - .
o
~ = - - - - -
[3d
8 30 4 - — 30
=
H - - = = - -1
] S
0 3 - - I~ 1 I~ =
<
=l N L J L ]
=l J L R L J
: g
1721
: 2i- 35 - — 35
H zZ N L 4
i <r 7 -
| [43)
= . o 4 L .
[&]
1
<l - - . - N
2
o 40 — ~ 40
zL 4 L ] B J
i =
: (@]
i m 1 ~ -1 o -1
| =
] (71 A L N . 4
t [T5)
] = ,
; a7 - . Cor 1
; L 45
i > 0 10 20 30 40 50 60 70 80 90 100
1 DRILLER: ATLAS GeoSampling SO TReT BOR]
[ EQUIPMENT:  GeoProbe : SOLTES
t METHOD: Direct Push = N
! HOLEDIA.: 2 inches - BORING NO.: SB-17
f REMARKS: Geoprobe refusal at 16 feet. No groundwater . .
encountered. PROJECT: Imperial Cleangrs
o LOCATION: Atlanta, Georgia
h ||| DRILLED: January 28, 2006

| PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER g/ .
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. p

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




RO |

SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

b SOIL CLASSIFICATION L E SAMP}?E){SJN _ PL %) NM. (%) LL{%)

P AND REMARKS g 5 II) g‘ " A FINES (%)

T 4 s -

H SEE KEY SHEET FOR EXPLANATION OF N ]5 Pl 2% @ SPT (bpf)

(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (f) T E 2 8§ & 10 20 30 40 50 60 70 80 90 100
~ 0 [CONCRETE il T
r -1 FILL - Lose to medium dense red brown to brown ! ] r -1
| | micaceous silty fine to medium SAND with rock | . L _

fragments. SS (}3-_:.-130) T\

z I 12-14-14 z
= 5 X (N=128) 5
i N T ss X 6-8-10 7
L . - (N=18) L 4
L R A L i

] 8§ 7-6-6

— 10 — MN=12) 10
I~ 7 7 ss 6-6-8 i 7
L N < N=14) L i
< _! 88 6-8-9

15 ™N=17) 15
i 7 71 ss 5-8-8 i 7
L N 8 (N=16) L i

20 ™N=11) 20
- . 1 ss 8912 [ T
- . < X (N=21) L ’\\\ N
- - - \\

RESIDUAL - Very dense orange brown to brown micaceous "
t— 25 — silty fine to medium SAND. - X 5-14-50/1 \12 5
i Auger refusal at 26 feet. ) i .
L . N | 1 L i
— 30 — [ — 30
[
A B L 3 L _
— 35 — M~ = 35
— 40 — — — 40
L _‘ — - - -
-8 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Enviromnental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger -
HOLE DIA.: 8 inches BORING NO.: SB-21
REMARKS: No groundwater encountered. PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: August 13, 2009
| PROJECT NO.: 6305-05-0319 PAGE 1 OF 1/

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L | E SAMPLES PLOO  NMOK)  LL%)
: AND REMARKS el E |1 THCoURT " "
,}1’. g 5 D 3 A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N 5 Pl % .‘3 ;3 @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 &5 &
- . 10 20 30 40 50 60 70 80 90 100
CONCRETE i g
- 4 FILL - Red brown to brown micaceous fine to medium r . r 1
| sandy SILT. L R L A
SS 8-8-9
L 4 L - N=17) | \ 4
L] el ] oss X 8-10-11 '
5 2K N=21) b 5
i 7 i T ss X 3-5-8 B N
L J L - N=13) 4
- — | SS X 4-5-9
10 (N=14) 10
i 1 78S X 7-9-10 | 7
L 4 . N=19) L 4
|~ - | ss X 4-5-7 <
15 N=12) 15
i 1 1 ss X 4-4-9 B 7
L - = - [ .
RESIDUAL - Very dense brown to gray micaceous medium N=13) R S
- - tocoarse SAND. b B \\\
L 20 —{ Augerrefusal at]19.5 feet. | 1 Ss X 7-50/2" \\‘120

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

] [ I ]
— 25 \ —_— 25
— 30 — — - 30
— 35 — — W 35
I~ 40 — — - 40
- 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Envirommental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger - N
HOLE DIA.: 8 inches BORING NO.: SB-23
| REMARKS: No groundwater encountered. PROJECT: lmperial Cleaners

LOCATION: Roswell, GA

DRILLED: August 13, 2009

\_ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

ZMACTEC




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L | E SAMPLES PLOO  NMO LG
v AND REMARKS El L | NCooRT ®
; G E |p|T & FINES (%)
8 SEE KEY SHEET FOR EXPLANATION OF N Elpl o855 ® SPT (bpf)
() SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E| 2& &
L9 10 20 30 40 50 60 70 80 90 100
CONCRETE ~ =
s < FILL - Medium dense red brown to brown micaceous silty 2 - ~ .
| fine to medium SAND. | |
SS 7-7-7
L . (N=14) i}
- — 4 SS X 7-9-9 <
5 (N=18) >
i 7 71 ss X 5-7-6 T
L i N=13) .
. - 4 SS X 4-4-6
10 ™N=10) 10
- - 7 ss X 4.5-7 ]
L - (N=12) _
— 15 - - SS X 4-16-14 15
RESIDUAL - Very dense gray brown micaceous silty fine to (N=30)
- - coarse SAND. e - . \ 4
- ] T 8S X 32-50-3 7
L _ i (N=53) | ket _
i Auger refusal at 19 feet. 7 B 7
= 20 ~ — — 20
L . L g L i
— 25 - = 25
’-— 30 — — — 30
— 35 - — — 35
H . L N L i
~ 40 — — — 40
- . L J = -
— 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Environmental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger

HOLE D1A.: 8 inches
REMARKS: No groundwater encountered.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

PROJECT:

DRILLED:

[ BORINGNO.. SB-24

Imperial Cleaners

LOCATION: Roswell, GA

August 13, 2009

PROJECT NO.: 6305-05-0319

PAGE 1 OF 1)

ZMACTEC




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L | E SAMPLES PO  NM@OG LG

5 AND REMARKS - N-COUNT > © ®

? g iE/ D 2: A FINES (%)

H SEE KEY SHEET FOR EXPLANATION OF N ﬁ Pl & &% @ SPT (bpf)

(ft)y SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E zZ & & N
L 0 10 20 30 40 50 60 70 80 90 100

CONCRETE
- - FILL - Red brown to brown micaceous silty fine to medium 7 ) B b
SAND. i L

B SS X 6-6-8 7
L 4 - N=14) L i
- 5 - SS X 7-6-9 .

5 N=15) >
L - 1 ss X 677 [ ’
L 4 - (N=14 L 4
- — - S8 X 3-5-8 L

10 N=13) 10
B 7 1 ss X 3-4-4 ¥ 4\ 7
L d - (N=8) - M h
i RESIDUAL - Very dense gray and brown micaceous fine to 7 o | T 7
— 15 — coarse SAND. - 88 X 18-50/4 g5
' T 788 X 50/4" 7T
- 20 Auger refusal at 20 feet. 7] 20
~ 25 — [~ = 25
— 30 — — - 30
— 35 — - 35
= 40 — — = 40
L 45 n

0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Environmental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger - S
HOLE DlA.: § inches BORING NO.: SB-25 )
REMARKS: No groundwater encountered. PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: August 14, 2009
\ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L | E SAMPLES _ | pLon  Nu@)  LLoo
; AND REMARKS El Lol NeouNT | @ °
¥ g ;E, D $ A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N ]]\E] P %3 53 -_\; @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |E| 2 & &
I 10 20 30 40 50 60 70 80 90 100
CONCRETE Y
r 4 FILL - Red brown micaceous silty fine to medium SAND. . - o b
B T 7 ss X 6-8-8 N 7
L N - (N=16) 4
- — -1 S8 X 7-8-9
3 (N=17) 3
B 7 1 ss X 8-8-10 | 7
L 4 4 N=18) | 4
- — 1 S8 X 5-5-8 -
10 N=13) 10
B T 7l ss X 7-6-9 B 7
L 4 4 N=15) L 4
- | Ss X 9-14-19 \ <
15 RESIDUAL - Dense to very dense orange brown to gray (N =33) \.\\ 15
- - micaceous silty fine to coarse SAND. B - \\ E
[~~~
T 7 ss X 50 [ T3
L 20 — - S8 X 50/1" o0
i Auger refusal at 23 feet. 7 i 7
- 25 — - ~ 25
— 30 — — - 30
35 — - = 35
— 40 — — = 40
L | L - - -
L 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Environmental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger — S
HOLE DIA.: 8 inches BORING NO.: SB-27
REMARKS: No groundwater encountered. PROJECT: Imperi al Cleaners
LOCATION: Roswell, GA
DRILLED: August 14, 2009
\ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION y
LOCATION. SUBSURFACE CONDITIONS AT OTHER Z/
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




SOIL TEST BORING IMPERIAL CLEANERS.GPJ LAW_GIBB.GDT 10/6/09

D SOIL CLASSIFICATION L | e | SAMPIBS | oerge  waeh  Lige
P .AND REMARKS g E II) $ A FINES (%)
T AY = .
H SEE KEY SHEET FOR EXPLANATION OF N ]5 Pl & 2 % ® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D f) T |E| 2 & &
0 : 10 20 30 40 50 60 70 80 90 100
CONCRETE
r 1 FILL - Red brown micaceous silty fine to medium SAND 7 I~ N
| with rock fragments. | |
SS 7-11-14 7
L - N=25) L /’ i
- — _l S8 X 6-8-9
5 N=17) 5
i 7 1 ss X 8-8-9 7
L 4 . N=17) 4
L - | S8 X 3-3-6
10 MN=11) 10
B 7 1 ss X 6-6-10 N
L 4 _ (N=16) 4
| 5 ] ] SS X 7-12-10 -
13 (N=122) & 15
i T 1SS X 6-7-10 [ 7
L 4 - N=17) L i
i RESIDUAL - Dense to very dense brown to gray micaceous ] B &\ ]
— 20 — medium to coarse SAND. - 33 10-15-9 20
(N=24) ~—_|
f~ - - = [™——) -l
| =i - \
ss X 50/5" T Tr—e
— 25 — = = 25
- 30 j e — 30
L 35 — - — 35
- 40 — — - 40
— 45 W =
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Piedmont Environmental Drilling
EQUIPMENT:  Deitrich
METHOD: Hollow Stem Auger - S
HOLE DIA.: 8 inches BORING NO.: SB-28
REMARKS: No groundwater encountered. PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: August 14, 2009
\_ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




D SOIL CLASSIFICATION SAMPLES PL({%) NT\'L(%) LL/{%)
E N-COUNT e © S
1
’I; AND REMARKS D ;]; A FINES (%)
i H SEE KEY SHEET FOR EXPLANATION OF ;3 Pl & 5% @ SPT (bpf)
; (ft) SYMBOLS AND ABBREVIATIONS USED BELOW. 7 |E & &
. o 10 20 30 40 50 60 70 80 90 100
f ASPHALT »
- = FILL - Red brown micaceous fine o mediumn sandy SILT. A1 '.: 7 - b
L u :_« " ﬁ e o -j
=5 TR 5
— 10 — — - 10
- 15 — ~ 15
| - 20 L 20
i RESIDUAL - Brown to gray slightly medium to coarse 4 7 B 1
- <4 SAND. . N L _
, 25 — - 25
{ L §
Probe refusal at 26 feet. B 7
of 4 L _ L 4
= L 4 L . - 4
=l 1 " N u b
Bl 50 - -
o 30
ol J L J | 4
©
Cmb i " 4 - 4
<
S - L 4 " 4
g L - L - L J
2]
S 35 — — 35
5
Ok 4 R . - 4
A L i L _
=
ul
£t i L _ I 4
=]
ol 40 — - — _ 40
Z - -]
£ L - L 4
o
3k . L _ - 4
[
wl -t
@ L 4 L J
=
2 - - 4
i
Pl 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Atlas GeoSampling
E EQUIPMENT:  Power Probe 9100 VTR
! METHOD: Direct Push =
‘ HOLEDIA:  2inches BORINGNO.: SB-29 A
REMARKS: Groundwater encountered at approximately 24 feet. .
o » : PROJECT: Imperial Cleaners
e LOCATION: Roswell, GA
DRILLED: March 29, 2010
\_ PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER //
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




g SOIL CLASSIFICATION ]:E ]L5 SAJ\AEPI\IJ,EDISJNT PL (%) NM (%) LL (%)
']; AND REMARKS g \E] 11) 3; A FINES (L%)
H SEE KEY SHEET FOR EXPLANATION OF N E Pl & 5% ® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 85 &
) | 10 20 30 40 50 60 70 80 90 100
ASPHALT
r -1 FILL - Red-brown micaceous fine to medium sandy SILT. r T r ,
- 5 4 — 5
L 10 — = 10
= 15 — — 15
— 20 — = = 20
L 4 RESIDUAL - Brown 1o gray slightly medium to coarse 4 L i
SAND.
- 4 4 L 4
i . ] L J
- 25 — - 25
L 4 L 4
Probe refusal at 26 feet.
of . = 4 L 4
Sk i - - L _
A
ok _ L 4 - 4
)
O 30 — — = 30
m
ol 4 L . L "
5
A
= 4 L J L i
el
- - L - L i
=
5F _ L 4 L 4
2]
s 35 = ¥
- L ] ; i
3
Ok _ L 4 L J
2] I l ]
o
w
oy 4 L - n 4
b
N 40 — — - 40
z| R L
5 4 L 4
o)
] i L R L 4
I—q
g F -
2 - -
il
w45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Atlas GeoSampling
EQUIPMENT:  Power Probe 9100 VTR
METHOD: Direct Push Z
HOLE DIA.: 2 inches BORING NO.: SB-30 W
REMARKS: Groundwater encountered at approximately 24 feet. .
PP ’ PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: March 29, 2010

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

\_ PROJECT NO.: 6305-05-0319

PAGE 1 OF 1)

ZMACTEC




D SOIL CLASSIFICATION L | E SAMPLES PLOG)  NM(6)  LLOG)
5 AND REMARKS & | E |2 rreouT - "
? g {E/ D g: A FINES (%)
B SEE KEY SHEET FOR EXPLANATION OF N f] Pl %% @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E EEE
- - 10 20 30 40 50 60 70 80 90 100
ASPHALT
2 - FILL - Red brown micaceous fine to medium sandy SILT. ] - B
- 5 — — 5
- 10 ~ - 10
- 15 — — — 15
— 20 — — = 20
i RESIDUAL - Brown to gray slightly medium to coarse ] B 7
= -1 SAND. - - .
s Probe refusal at 25 feel. 7 5
of - L 4 L 4
Eyn i L 4 L _
b
ot 4 L - L N
Bl 30 — — - 3
o 0
o 4 o i L J
OI
= N L 4 L .
5
= ] I } i ]
B . i I
%]
Ei- 35 ~ 35
2 - - _ L i
o]
|
ot N L 4 L i
2L i L i L
2 N
o = - = - — =
=
o 40 — - 40
Zl 4 = - -
g S
o
2t 4 L 4 L 4
@ . 4
=1 r - i
atb _{ L i »
ol i
V- 45 5
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Atlas GeoSampling
EQUIPMENT:  Power Probe 9100 VIR
METHOD: Direct Push s
HOLE DlA.: 2 inches BORING NO.: SB-31
REMARKS: Groundwater encountered at approximately 24 feet. .
PP ’ PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: March 29, 2010

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TR ANQITINNS REFTWFREN STRATA MAY RF GRADIIAI

| PROJECT NO.: 6305-05-0319

PAGE 1 OF 1)

ZMACTEC




SO PU O

|; D SOIL CLASSIFICATION L|E SAMPLES | pLoa  NMGO  LLO
‘3 ; AND REMARKS S | E > 1 A FINES (%)
n SEE KEY SHEET FOR EXPLANATION OF N r% Pl %% @ SPT (bph)
B (ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E z g 5
A L 0 | 10 20 30 40 50 60 70 80 90 100
{ ) ASPHALT Pu: -
‘ r - FILL - Red brown micaceous fine to medium sandy SILT. SAS '.:' y r -
- 5 — - 5
- 10 — — — 10
5 - 15
— 20 — - 20
. RESIDUAL - Brown slightly medium to coarse SAND. 7 B 7
i/ ‘} ks Probe refusal at 25 feet. ] 25
\ I o - [~ - — -
of 4 L 4 I 4
=l i L . L i
&
O —] b -
2 30 30
al - = N L 4
OI
z = = L 4
P —_t - - - b -
=
5l 4 L o L 4
vl
Zl- 35 - ~ 35
2L . A i L ]
[AN)
1
ol 4 L _ n 4
)
=L 4 L 4 - i
=
w
2l - L N o i
Z
o 40— = 40
zlL - L - L 4
]
(o
- - L 4 L 4
—
vl - - -
K L 4
=
:ﬂ = - = - - -
2 45
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Atlas GeoSampling
i EQUIPMENT: Power Probe 9100 VTR :
| METHOD: Direct Push —
HOLE DlA.: 2 inches BORING NO.: SB-32
REMARKS: Groundwater encountered at approximately 24 feet. PROJECT It -
3 : mperial Cleaners
- LOCATION: Roswell, GA
DRILLED: March 29, 2010
| | PROJECTNO.: 6305-05-0319 PAGE 1 OF 1)
' THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION Y,
LOCATION. SUBSURFACE CONDITIONS AT OTHER j
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




SOIL TEST BORING IMPERIAL CLEAMERS.GPJ  LAW_GIBB.GDT 35/13/10

D SOIL CLASSIFICATION L | ok SAMPLES LW NMO) LG
’ AND REMARKS E| L |1 NeouNT | ® © ®
3; g 5 D ;F A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N f, Pl %% @ SPT (bph)
(fty SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E s &5 &
L0 | 10 20 30 40 50 60 70 80 90 100
ASPHALT
r - FILL - Red brown micaceous fine to medium sandy SILT. N B
L5 — — 5
- 10 — 10
15 — — — 15
- 20 — — — 20
i RESIDUAL - Brown to gray slightly medium to coarse 7 T
- - SAND. - 4
|- 25 — Orange-brown to gray micaceous slightly fine to medium — 23
SAND. -
I Probe refusal at 26 feel. 7 7
L 30 — — 30
— 35 — — - 35
- 40 — - 40
- 45
10 20 30 40 50 60 70 80 90 100
DRILLER: Altlas GeoSampling
EQUIPMENT:  Power Probe 9100 VTR
METHOD: Direct Push =
HOLE DlA.: 2 inches BORING NO.: SB-33
REMARKS: Groundwater encountered at approximately 24 feel. .
PP ’ PROJECT: Imperial Cleaners
LOCATION: Roswell, GA
DRILLED: March 29, 2010

THIS RECORD 1S A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

| PROJECTNO.: 6305-05-0319 PAGE 1 OF 1)

4MACTEC




D SOIL CLASSIFICATION SAMPLES | PLOp  NMOH  LLGA
; X
¥ AND REMARKS b ;r A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF 11\31 Pl 2558 © SPT (bpf)
L~ (ft) SYMBOLS AND ABBREVIATIONS USED BELOW. T 1E & &
i / L0 10 20 30 40 50 60 70 80 90 100
i ASPHALT
r - RESIDUAL - Red brown micaceous fine to medium sandy T r 1
; N J SILT. N L |
I 5 — — 5
L. 10 — _..— — 10
15 e 15
i r ] 3 1 - ) 1
- 20 — - 20
L 4 RESIDUAL - Brown slightly medium to coarse SAND. . l _
- - . ), - - -
(1T 25 T Probe refusal al 25 feet. N 25
of - L i - 4
5 L . - o - -
&
oF B L 4 » i
5 .
m 30
al 4 L J - 4
[&)
z = - - . - .
! <
——— = b = =1 = A
=
5k 4 L ] L i
o}
g 35 - 35
z
<} . = - b -
23]
o)
ok 4 L - L .
-
<l 4 L i L J
&
w = - - - - -
E .
5— 40 — = 40
2 4
[k i L " L i
=
fﬁ - - - - — _
—
2r A - . - 1
o
i w45
i 0 10 20 30 40 50 60 70 80 90 100
i -
DRILLER: Atlas GeoSampling TR DT I AT
i EQUIPMENT:  Power Probe 9100 VTR B ORINGRECORD
| METHOD: Direct Push =
| HOLEDIA: 2 inches BORING NO.: SB-34 w
i REMARKS: Groundwater encountered at approximately 24 feet. .
IO P ¥ PROJECT: Imperial Cleaners
N LOCATION: Roswell, GA
' DRILLED: March 29, 2010
L PROJECT NO.: 6305-05-0319 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION

! LOCATION. SUBSURFACE CONDITIONS AT OTHER g/
i LOCATIONS AND AT OTHER TIMES MAY DIFFER.
| INTERFACES BEWEEN STRATA ARE APPROXIMATE.

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.



