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1.0 SITE DESCRIPTION

The subject property, known as the Mercer Triangle, consists of a single building housing various
businesses, including restaurants, retail space and Mercer University offices. The primary source of
contamination is located on the western side of the property under a sidewalk and Linden Avenue.
No significant changes have occurred at the site since the last sampling event in July 2015. The
Mercer University Campus is located south of the subject property with Mercer offices and buildings
located west and southwest. Residential properties are still located north of the subject site with
residential property and a public park located east of the site.

No new potential receptors were noted during the sampling event, as development around the site has
remained essentially the same since the July 2015 event.

2.0 SUMMARY OF WORK PERFORMED AT SITE

Since the last progress report submitted on August 20, 2015, GEC has performed two (2)
groundwater sampling events at the subject property, in accordance with the semi-annual sampling
schedule set forth in the VIRP application submitted on September 30, 2013. GEC has also
performed a soil gas vapor intrusion sampling event, where eight (8) soil gas samples were collected
in four (4) different locations at the property.

Following the submittal the August 2015 progress report, GEC received a comment letter from the
Georgia Department of Natural Resources, Environmental Protection Division (Ga EPD) dated
March 11, 2016. This report addresses the comments made by Ga EPD as well as the sampling
methodologies and analytical results from the sampling events performed at the property.

3.0 SEMI-ANNUAL GROUNDWATER SAMPLING

3.1 Summary of Groundwater Sampling Protocol

On January 27-29, 2016 and June 9-10, 2016, GEC was on site to perform groundwater sampling at
the Mercer Triangle. The following wells were to be sampled: MWA-1, MWA-2, MWA-3, MWB-4,
MWA-5, MWD-6, MWA-8, MW-9, MW-10, MW-12, MW-13, MW-14, MW-15, and MW-16.

GEC arrived at the subject facility to collect groundwater levels from the above-noted wells.
Following the measurement of the groundwater depth, a required volume of water to be purged from
each well was calculated specifically for the individual well. The wells were then slow-purged of a
required volume determined specifically for each well utilizing a Proactive S.S. Hurricane
centrifugal pump to minimize turbidity, which is equipped with an adjustable flow controller for low
flow purging and sampling. The pump was placed at or near the mid-point of the water column
during purging. Field parameters (pH, turbidity, conductivity, dissolved oxygen, oxidation/reduction
potential (ORP), and temperature) were continually analyzed during the purging process utilizing a
flow cell connected to a Horiba Water Quality Monitoring probe, which utilizes a hand-held
computer for rapid, accurate measurement and display of the water quality parameters. The
groundwater was pumped through the flow cell, and the field parameters were continually analyzed
by the Horiba. Readings were recorded at least three times on five to six-minute intervals before
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sample collection began. Following the purging of each well, the well was sampled for volatile
organic compounds (VOCs) through the pump or with a dedicated disposable PVVC bailer. The VOC
samples were immediately placed in a cooler with ice. The Horiba instrument was field calibrated
each day prior to use. The water quality instruments, parameter measurement containers, and
Hurricane pump were thoroughly cleansed with Liquinox soap solution and then rinsed with
deionized water in preparation for the next monitoring point. Samples were collected as per EPD
protocol as outlined in EPA Region 4 Field Branches Quality System and Technical Procedures,
science and Ecosystem Support Division (SESD Ops), “Procedure SESDPROC-301-R3,
Groundwater Sampling,” effective date March 6, 2013.

Following the completion of all sampling, the samples were transported back to the GEC office and
placed into refrigeration. The following day, the samples were packed in ice and shipped overnight
to Analytical Environmental Services Laboratory in Atlanta, Georgia with a corresponding chain of
custody form. Copies of the laboratory analytical results and field parameter sheets for each sampling
event are included in Appendix D.

3.2 Summary of Field and Hydrogeologic Parameters [1/27-29/16]

Field parameters were measured at each well until stabilization of parameters was achieved. The
turbidity in each sample was found to be above 10 NTU in every sample, due to the cloudy nature of
the groundwater. Also, the pH was found to range between 3 and 6, which is likely a result of
residual sodium persulfate in the groundwater. The readings for ORP, dissolved oxygen, and
conductivity did not indicate conditions that would be uncommon for the site. Please refer to
Appendix D for the field parameter sheets from each sampling event.

Based on groundwater levels measured during the January 2016 sampling event, the groundwater
elevations remained relatively the same since the previous sampling event in July 2015. Groundwater
levels in six (6) of the wells showed an increase and two (2) of the wells remained essentially the
same, indicating an overall increasing groundwater elevation trend. The groundwater elevations are
summarized on Table 3 in Appendix B.

3.3 Groundwater Sampling [1/27-29/16]

On January 27, 28 and 29, 2015, GEC performed groundwater sampling at the subject facility. The
following wells were sampled for Appendix | VOCs: MWA-1, MWA-2, MWB-4, MWA-5, MWD-
6, MWA-8, MW-9, MW-10, MW-12, MW-13, MW-14, MW-15, and MW-16. Once the samples
were collected, the groundwater samples were placed in laboratory-supplied, vapor and fluid tight
containers, labeled, preserved on ice, and delivered to Analytical Environmental Services Laboratory
in Atlanta, Georgia for analytical testing. Proper chain of custody procedures and documentation
were observed. The water samples were analyzed for the Appendix 1 VOCs using EPA Method
8260B.

The analytical data indicated that tetrachloroethene (PCE) and trichloroethene (TCE) are still present

above their respective MCLs. However, the highest PCE and TCE concentrations continue to persist
in well MWA-1, MWA-2 and MWD-6. PCE and TCE concentrations continue to exhibit stable
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concentrations below the historical high concentrations for each well, with the exception of MWA-2,
MWD-6 and MW-13 where PCE and TCE concentrations were reported at the highest historical
concentrations. Monitoring well MWA-5 continues to be the only well with detections of
chloromethane, chloroform, 1,1-dichloroethane, 1,2-dichloroethane, 1,2-trichloroethane, and
methylene chloride. These compounds were first detected in MWA-5 in April 2012. Since that
sampling event, the concentrations for each of the above-noted compounds have decreased
substantially, with methylene chloride’s concentrations decreasing from 600 to 36 ug/L and 1,2-
dichloroethane decreasing from 28 to less than 5.0 pg/L. The January 2016 sampling event shows
that these compounds have all decreased to less than 5.0 ug/L with the exception of Methylene
Chloride which has continued to decrease from 40 ug/L in July 2015 to 36 pg/L in January 2016.
The presence of these compounds may be the result of degradation of PCE and TCE.

Only five (5) of the 13 monitoring wells sampled (MWA-2, MWA-5, MWD-6, MW-10 and MW-13)
had increases in PCE and TCE concentrations in the latest sampling event. Although five (5) of the
sampled wells showed an increase in PCE and TCE concentrations, other than MWA-2, MWD-6,
and MW-13, the concentration values are lower than the historically highest values. The results for
volatile organic compound analysis are included on Table 2 in Appendix B.

3.4 Summary of Field and Hydrogeologic Parameters [6/9-10/16]

In the Ga EPD comment letter dated March 11, 2016, comment 4 discussed groundwater sampling
techniques. During the June 2016 sampling event, GEC adjusted the pump speed in order to limit
drawdowns to less than 0.33 feet. Monitoring wells were also purged until turbidity readings were
reported below 10 NTUs. The turbidity in each sample was found to be below 10 NTUs in every
sample, except for MW-10 and MW-16. This is likely due to the lack of recharge during purging.
Also, pH readings were found to range between 3 and 5, likely a result of residual sodium persulfate
in the groundwater. The readings for ORP, dissolved oxygen, and conductivity still do not indicate
conditions that would be uncommon for the site. Please refer to Appendix D for the field parameter
sheets from each sampling event.

Based on groundwater levels measured during the June 2016 sampling event, the groundwater
elevations have increased overall since the previous sampling event in January 2016. Groundwater
levels showed an increase in nine (9) of the 14 wells sampled. Both the January 2016 and June 2016
sampling event showed and overall increasing groundwater elevation trend. The groundwater
elevations are summarized on Table 3 in Appendix B.

3.5 Groundwater Sampling [6/9-10/16]

On June 9 and 10, 2016, GEC collected groundwater samples from the following wells: MWA-1,
MWA-2, MWB-4, MWA-5, MWD-6, MWA-8, MW-9, MW-10, MW-12, MW-13, MW-14, MW-
15, and MW-16. Once the samples were collected, the groundwater samples were placed in
laboratory-supplied, vapor and fluid tight containers, labeled, preserved on ice, and delivered to
Analytical Environmental Services Laboratory in Atlanta, Georgia for analytical testing of Appendix
I VOCs. Proper chain of custody procedures and documentation were observed. The water samples
were analyzed for the Appendix | VOCs using EPA Method 8260B.
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The analytical data indicated that tetrachloroethene (PCE) and trichloroethene (TCE) are still present
above their respective MCLs. However, the highest PCE and TCE concentrations continue to persist
in well MWA-1, MWA-2 and MWD-6. PCE and TCE concentrations continue to exhibit stable
concentrations below the historical high concentrations for each well, with the exception of MWD-6
where PCE and TCE concentrations were reported at the highest historical concentrations.
Monitoring well MWA-5 continues to be the only well with detections of chloromethane,
chloroform, 1,1-dichloroethane, 1,2-dichloroethane, 1,2-trichloroethane, and methylene chloride.
These compounds were first detected in MWA-5 in April 2012. Since that sampling event, the
concentrations for each of the above-noted compounds have decreased substantially, with methylene
chloride’s concentrations decreasing from 600 to 19 ug/L and 1,2-dichloroethane decreasing from 28
to less than 5.0 pg/L. The June 2016 sampling event shows that these compounds have all decreased
to less than 5.0 pg/L with the exception of Methylene Chloride which has continued to decrease from
36 ug/L in January 2016 to 19 pg/L in June 2016. The presence of these compounds may be the
result of degradation of PCE and TCE.

Only four (4) of the 13 monitoring wells sampled (MWA-5, MWD-6, MW-12 and MW-13) had
increases in PCE and TCE concentrations in the latest sampling event. Although four (4) of the
sampled wells showed an increase in PCE and TCE concentrations, other than MWD-6, the
concentration values are lower than the historically highest values. The results for volatile organic
compound analysis are included on Table 2 in Appendix B.

Historical data has indicated that the groundwater contamination has been delineated to respective
MCLs in all directions with the addition of MW-16 to the southwest on February 23, 2015. A copy
of the soil boring log is included in Appendix D. The groundwater contamination continues to
follow historical trends. There are signs of increases for PCE and TCE above historically high
concentrations, which could be a result of increasing groundwater elevations.

3.6 Historical Groundwater Trends

GEC created trend graphs for monitoring wells MWA-1, MWA-2, MWD-6, MW-10, MW-12 and
MW-13 by plotting PCE and TCE historical concentrations over time. Sample dates following ISCO
treatments at the site are noted on each trend graph. Review of historical PCE and TCE data
indicates an overall decreasing trend for the property. While concentrations in monitoring wells
MWA-2 and MWD-6 appear to show no distinct trend due to varying concentrations, the remaining
monitoring wells investigated indicate a decreasing trend. Please refer to Appendix C for the trend
graphs.

4.0 VAPOR INTRUSION INVESTIGATION
4.1 Summary of Vapor Sampling Protocol
In order to address the potential vapor intrusion risk pathway, GEC collected soil gas samples in four

(4) locations on the property. Prior to mobilizing to the site, GEC notified the Utilities Protection
Center to ensure that underground utilities were identified within the proposed investigation areas.

5 GEC



GEC mobilized to the site on June 10, 2016, along with a drilling crew from GeoLab Drilling. The
soil gas borings were advanced via direct push technology utilizing a track-mounted GeoProbe. Two
(2) nested soil gas probes were installed in four (4) locations on the subject property. One was
installed in the source area and the other three were installed near the residential and commercial
structures on the property. Probes were installed at a depth of 5 feet below ground surface (bgs) and
directly above the groundwater table.

Sampling probes were constructed of 1.0-inch diameter aquarium grade sandstone used as the screen
and Teflon-lined tubing. The Teflon tubing was attached to the sandstone screen and extended to the
surface for sampling. A sand pack was placed in the annulus of the boring approximately 0.5-feet
above the top of the sandstone screen. A hydrated granular bentonite seal was placed on top of the
sand pack and at the surface around the Teflon tubing to ensure the boring was properly sealed. Per
the Office of Solid Waste and Emergency Response (OSWER) Technical Guidance for Assessing
and Mitigating the Vapor Intrusion Pathway from Subsurface Vapor Sources to Indoor Air (dated
June 2015) leak detection was performed following installation of the sampling probes, utilizing a
helium tracer gas shroud. Leak detection was performed to ensure that the boring was properly sealed
with acceptable results. Following the leak detection, the borings were left to equilibrate prior to
sampling.

GEC returned to the property on June 13, 2016 to perform the soil gas sampling. Soil gas samples
were collected using 1.4L vacuum-pressurized metal canisters and quick-connect restrictors. Eight
(8) soil gas samples were collected along with two (2) ambient air samples for comparison. The
ambient air samples were collected using 6L vacuum-pressurized metal Summa canisters and 8- hour
flow controllers.

Following sample collection, the canisters were sealed and transported via FedEx to Analytical
Environmental Services Laboratory in Atlanta, Georgia for analysis of VOCs on a standard
turnaround time. Proper chain-of-custody was maintained at all times.

4.2 Vapor Sampling [6/13/16]

GEC submitted the vapor samples for VOC analysis utilizing EPA Method TO-15. VOC analysis
was limited to chemicals of concern (COCs) only detected in the groundwater; Cis-1,2-
Dichloroethene, Methylene Chloride, Tetrachloroethene and Trichloroethene. GEC utilized the EPA
Vapor Intrusion Screening Level (VISL) calculator to analyze the analytical results for vapor
intrusion risk. The EPA VISL Calculator worksheet for sub-slab or exterior soil gas concentrations
to indoor air concentrations, and indoor air concentration to IAC-Risk were utilized to evaluate each
constituent’s carcinogenic risk and/or vapor intrusion hazards. Review of the VISL worksheets
indicated that all constituents were reported below the target risk for carcinogens (TRC), 10, and/or
the target hazard quotient (THQ) for Non-Carcinogens, 1, in all of the samples with the exception of
VS-15°, using a commercial scenario. This sample had an exceedance of both the TRC and THQ for
PCE and TCE, indicating a vapor intrusion hazard for the subject property.

Soil gas sample VS-1, was collected in the source area of the subject property. Subsequent soil gas
samples (VS-2, VS-3 and VS-4) were collected near the commercial and residential areas of the
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property; and none of the samples collected exhibited exceedances of the TRC or THQ, indicating
that the vapor intrusion pathway is incomplete for the subject property. Since the only area with an
apparent vapor intrusion risk is the source area, GEC is of the opinion that the vapor intrusion risk
pathway is incomplete for the property as long as the source area remains undeveloped and covered
with pavement and sidewalks. GEC recommends that an environmental covenant be put in place for
this area to prevent future construction and/or require vapor mitigation if the area is to be developed.
Copies of the VISL Calculator worksheets are presented in Appendix F.

5.0 CONCEPTUAL SITE MODEL

The Conceptual Site Model (CSM) is intended to establish a common knowledge base about the
property and its environmental condition, to facility the development of basic remedial action
objectives appropriate for the property, and to allow an informed decision regarding possible
remedial action measures for the property. This section discusses the CSM schematics depicted on
Figures 7, 7A and 7B. More specifically, this section describes the surface and subsurface features of
the property, discusses the fate and transport of dissolved PCE in the groundwater, and discusses the
potential receptors and exposure pathways associated with the contaminates at the property.

5.1 Elements of the Conceptual Site Model

Figures 7, 7A and 7B are plan view and profile diagrams depicting the approximate extend of VOCs
in the subsurface and the potential exposure pathways and receptors. The subsurface is segregated
into three (3) zones — fill (to a depth ranging from approximately near ground surface to six feet
below ground surface (bgs)), vadose zone residual soils (to a depth of approximately 30-70 feet bgs),
and saturated zone residual soils (approximately 35-80 feet bgs). The approximate extend of VOCs,
as well as potential receptors and exposure pathways, is depicted in the figures. Based on the layout
of the site and the source of the contamination, GEC does not feel that potential exposure to the
contamination at the site is an issue. The source area soils, which are located under a median
between Coleman Avenue and Montpelier Avenue, under paved roadways and paved sidewalks,
have been treated with chemical oxidation. No detections above Type 1 RRS were made during
GEC’s sampling of the soils in February 2012. Furthermore, the soils are in an area that is not
typically accessed by people, and potential exposure to soils in this area is extremely limited.

5.2 Ground Surface Features

While Mercer University Campus contains some hills and inclines, the overall slope of the campus is
down towards the southwest. The university campus contains multiple administrative offices,
classroom buildings, athletic buildings, dorms and apartments, and other buildings related to an
academic setting. Multiple streets, both public and private, traverse around and through the campus.
Much of the campus is grassed or unpaved, with walkways and sidewalks along the roadways. There
are also multiple parking lots on the campus.

The general slope of the school property appears to be to the southeast, towards an unnamed tributary

of the Ocmulgee River, that runs from the downtown area to a swampy area located on the east side
of downtown Macon, near the Ocmulgee River.
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5.3 Subsurface Features

The upper portion of Figure 7A and 7B represents a layer of fill material ranging from the near
surface to approximately six (6) feet below the existing ground surface. The fill material appears to
consist primarily of sand with varying silt and clay content or clay with varying sand content. The fill
at the site is underlain by residual soils extending to maximum depths explored. The residual soils
consisted of sand with varying silt and clay content and silts with varying sand and clay content.
Some borings encountered clay with varying sand content.

5.4 Potential Receptors and Exposure Pathways

The property includes multiple lots owned by Mercer University. The adjacent properties included
businesses located around the Mercer Triangle, loft apartments, offices, and the Mercer University
campus. The campus includes multiple administrative buildings, classroom buildings, athletic
buildings, dorms and apartments, and other buildings related to an academic setting. The source area
soils, which are located under a median between Coleman Avenue and Montpelier Avenue, under
paved roadways and sidewalks, have been treated with chemical oxidation. No detections above
Type 1 RRS were made during GECs sampling of the soils in February 2012. Furthermore, the soils
are in an area that is not typically accessed by people, and potential exposure to soils in this area is
extremely limited.

The adjoining properties are used for residential or commercial purposes and also include a public
park, located to the east of the subject site. The majority of the area near the Mercer Triangle is
zoned for residential or commercial property. The nearest residential area is located along Coleman
Avenue, which runs past the triangle area. The Mercer University campus and surrounding areas are
serviced by public drinking water systems. The Macon Water Authority and the City of Macon are
not aware of any drinking water wells in the vicinity of the subject property. GEC interviewed the
Mercer University administration, which noted that one well is located on the subject property, at the
medical school, and is used for supplying water to a cooling tower. However, the staff noted that the
well could be taken out of commission if needed. GEC has conducted multiple potential receptor
surveys of the area through the years, and the well used for the medical school cooling tower is the
nearest well to the source area and plume, and is located approximated 2,000 feet from the source
area and approximately 1,200 feet from the edge of the dissolved PCE plume. The nearest surface
water is located southeast of the subject property, approximately 3,100 feet from the Mercer
Triangle.

The PCE release has impacted surface soil only in a small area (relative to the size of the property),
which is mostly covered by pavement and sidewalks. Sampling in this area has not identified soil
contamination above Type 1 RRS since remediation. The sampling indicates that any potential
exposure and risk for current and potential future receptors from PCE in soils is significantly limited.

Several current and/or potential future human receptors have been identified. These potential
receptors are listed below, along with a brief discussion of the rationale behind their identification
and the pathways through which they could potentially be exposed to VOCs associated with the PCE
release. Each of the human exposure scenarios are on-sire scenarios. There are no potential

groundwater receptors.
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e Future Construction Worker: There are no current workers in the source area at the
Mercer Triangle. However, should future roadwork or work in the median of
Coleman Avenue be needed, workers could potential be exposed to VOC:s. It should
be noted again that no VOCs were detected in the source area above Type 1 RRS
during the sampling in February 2012. Vapor encroachment at the site is not
considered to be a major concern due to the relatively low levels of soil
contamination and depth of the groundwater plume at the site.

e Current/Future Groundskeeper: The median of the roadway near the Triangle, is
occasionally maintained by a grass cutting crew. The soils that area in the median of
the roadway consist primarily of fill that was brought in for landscaping. It is not
anticipated that grounds crew will be exposed to significant levels of VOCs while
cutting grass and weed eating.

e Future Adolescent Trespasses: Access to the source area is currently limited by the
presence of roadways. Trespassing to the median is highly unlikely due to traffic in
the area and constant surveillance by campus security and Macon Police

The source area is mostly covered by pavement, walkways, and a roadway median. The grass in this
area is moved on a regular basis. The area does not represent quality habitat for wildlife as is lack
natural vegetative cover, structure, and diversity and is unlikely to have substantial vegetative cover
in the future, due to ongoing maintenance activities. Disturbance from vehicles, facility operations,
and mowing likely have disturbed and will continue to disturb wildlife and cause animals to seek less
frequently disturbed areas.

5.5 Fate and Transport Modeling

The PCE appears to have been released from a mixture of surface dumping and leaking underground
storage tanks used to store PCE at a drycleaner the previously operated in the Mercer Triangle; now
located under a roadway and median. Based on reviewed historical information, it appears that the
drycleaner operated between 1969 and 1996. Soil sampling of the area showed that the PCE
concentrations in the soil have not migrated beyond the source area around the Mercer Triangle.

The PCE likely migrated downward through the subsurface environmental over the years before
reaching the groundwater table located between 30 and 75 feet below the ground surface, forming a
dissolved-phase plume of PCE and certain daughter products, namely TCE. Sampling of the
groundwater wells near the source area does not indicate significant vertical migration of the PCE
plume indicates that the plume has extended over 600 feet to well MW-14 located southeast of the
source area. Lateral thickness of the plume based on detection is groundwater wells, indicates the
plume is between 200 and 300 feet wide.

GEC utilized the Biochlor Natural Attenuation Decision Support System to determine the viability of

natural attenuation for this site. Two different models were run by changing the model area length,
representing the extents of the current investigation and the distance Mercer University’s property
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extends down-gradient from the source area. Both scenarios were run using current groundwater
field data from the June 2016 sampling event as well as historically high concentrations from January
18, 2008. GEC utilized default parameters for dispersion, adsorption, and biotransformation. Site
specific advection data was obtained from slug testing and June 2016 groundwater elevations. Source
data and field data were obtained from the June 2016 and January 18, 2008 sampling events. The
Biochlor input sheets and center line result sheets are included in Appendix E. Model inputs and
supporting documentation are also included in Appendix E.

While groundwater concentrations appear to be increasing at the property, model analysis indicates
that natural attenuation will effectively remediate the plume, which is still on Mercer University
property, even with historically high concentrations.

5.6 Vapor Intrusion Modeling

Currently, the groundwater contaminant plume underlies a number of buildings within the project
area. Therefore, the potential complete risk pathway for vapor intrusion is a concern. GEC utilized
the EPA Vapor Intrusion Screening Levels Calculator (VISL), groundwater concentration to indoor
air concentration spreadsheet, to evaluate this concern. The VISL spreadsheet was utilized to
evaluate the potential for vapor intrusion because it is routinely revised with updated Regional
Screening Levels (RSLs), toxicity, and parameter changes, which makes it more suitable for
evaluation of the VOCs detected at the site.

In accordance with worst-case potential vapor intrusion pathway scenarios originally modeled by
EPD, GEC utilized the most recent (June 2016) groundwater sampling data for PCE and TCE
concentrations in monitoring wells MWA-1, MWA-2 and MWD-6, to evaluate potential commercial
exposure scenarios. Similarly, the most recent PCE and/or TCE groundwater concentrations in
monitoring wells MW-10, MW-13, and MW-14, were utilized to conservatively evaluate the
potential for residential exposures (i.e. on-campus student residences). Note: Groundwater
concentrations for cis-1,2-dichloroethene (CAS #156-59-2) identified MWA-1, MWA-2, MWD-6,
and MW-13, were not included in the VISL calculation, because the chemical does not have toxicity
data, and is therefore not listed.

GEC also modified the default VISL parameters where site-specific information was available,
including revision of the water temperature parameter from the default of 25°C to 20°C and revision
of the groundwater attenuation factor from 0.001 to 0.0005, based upon soil conditions. GEC also
revised the Target Risk for Carcinogens from 1.00E % to 1.00E™® (per Ga EPD guidance), and set
exposure scenarios at commercial for monitoring wells located in the area of the triangle, and at
residential for monitoring wells located near on-campus residential buildings.

Commercial VVapor Intrusion Evaluation

Review of the VISL worksheets indicated that calculated indoor air concentrations (based upon June
2016, MWA-1, MWA-2, MWD-6 groundwater data) indicated the following:
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e Concentrations of PCE in air were calculated below the Target Risk for Carcinogens (TRC
1.00 x 10™) and the Target Hazard Quotient for Non-Carcinogens (THQ 1) for all three
monitoring wells.

e Concentrations of TCE in indoor air were calculated below the conservative Target Risk for
Carcinogens for all three monitoring wells.

e Concentrations of TCE in indoor air exceeded the Target Hazard Quotient for Non-
Carcinogens in MWA-2 and MWD-6.

Residential VVapor Intrusion Evaluation

Review of the VISL worksheets indicated that calculated indoor air concentrations (based upon June
2016, MW-10, MW-13, and MW-14 groundwater data) indicated the following:

e MW-10 and MW-14: Indoor concentrations of PCE and TCE in air were calculated below
the conservative Target Risk for Carcinogens and the Target Hazard Quotient for Non-
Carcinogens.

e MW-13: Concentrations of TCE in indoor air exceeded the Target Risk for Carcinogens and
Target Hazard Quotient for Non-Carcinogens.

Based upon the results of VISL calculations, it appears that TCE groundwater concentrations
represent a potential vapor intrusion risk under both commercial and residential scenarios.

In order to further assess the potential vapor intrusion risk pathway, GEC collected eight (8) soil gas
samples in four (4) different locations throughout the subject property, and analyzed the results using
the EPA VISL Calculator. GEC utilized the default VISL parameters on the exterior soil gas
concentration to indoor air concentration calculator spreadsheet. GEC revised the Target Risk for
Carcinogens from 1.00E™® to 1.00E® (per Ga EPD guidance), and set exposure scenarios at
commercial for soil gas samples located in the area of the triangle (VS-1 and VS-2), and at
residential for soil gas samples located near on-campus residential buildings (VS-3 and VS-4).

Soil Gas Evaluation

Review of the VISL worksheets indicated that calculated indoor air concentrations (based upon soil
gas data collected in June 2016) indicated the following:

e VS-15’: Indoor concentrations of PCE in air exceeded the Target Risk for Carcinogens and
the Target Hazard Quotient for Non-Carcinogens and indoor concentrations of TCE in air
exceeded the Target Hazard Quotient for Non-Carcinogens.

e VS-1 GW, VS-2, VS-3 and VS-4: Indoor concentrations of PCE and TCE in air were
calculated below the conservative Target Risk for Carcinogens and the Target Hazard
Quotient for Non-Carcinogens.

Since soil gas sample VS-1 5” was the only sample to exhibit vapor intrusion risk, and since none of

the subsequent soil gas samples (VS-2, VS-3 and VS-4) collected near the commercial and
residential areas of the property exhibited exceedances of the TRC or THQ, GEC is of the opinion

. GEC



that the vapor intrusion pathway is incomplete for the subject property. While current groundwater
data identified a potential TCE vapor intrusion risk, the depth of groundwater at the property and
clayey soils above the groundwater table limit the vapor intrusion risk to the property, as proven by
the collected soil gas samples. Since the only area with an apparent vapor intrusion risk is the source
area, GEC is of the opinion that the vapor intrusion risk pathway is incomplete for the property as
long as the source area remains undeveloped and covered with pavement and sidewalks. GEC
recommends that an environmental covenant be put in place for this area to prevent future
construction and/or require vapor mitigation if the area is to be developed. Copies of the VISL data
sheets for all iterations are included in Appendix F.

6.0 CONCLUSION

Based upon the observance of increasing PCE and TCE concentrations, GEC proposes to continue
semi-annual groundwater sampling to monitor the biodegradation of the groundwater plume, and
reporting per the approved VIRP application.

GEC will complete another semi-annual monitoring event, which will include the full groundwater
monitoring network. The next submittal will include updated BIOCHLOR analysis utilizing the new
groundwater data, to monitor the natural attenuation of the groundwater plume.

7.0 PROJECTED MILESTONE SCHEDULE

GEC submitted with the VIRP application on September 30, 2013, a project milestone schedule. To
this date the following items have been completed:

v Groundwater Delineation (on-site and off-site)-horizontal delineation was completed with
the installation of monitoring well MW-16 on February 23, 2015.

v Updated CSM submittal and vertical delineation —an updated CSM has been included with
this report and will be updated with each additional progress report.

GEC proposes to continue semi-annual groundwater sampling and annual reporting throughout the

VRP process. GEC plans to submit the Compliance Status Report within 60 months of enrollment,
tentatively scheduled for September 30, 2018.
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Table 1
Risk Reduction Standards

Soil
Constituent Type 1 and/or 4 RRS (mg/kg)
Tetrachloroethene 0.5
Trichloroethene 0.5
Cis 1,2-Dichloroethene 7
Trans 1,2-Dichloroethene 10
Acetone 400
Benzene 0.5
Toluene 100
Ethylbenzene 70
Xylenes 1,000
Naphthalene 100
1,2 Dichlorobenzene 60
Vinyl Chloride 0.2
Groundwater
Constituent Type 1 and/or 4 RRS (ug/L)
Tetrachloroethene 5
Trichloroethene 5
Cis 1,2-Dichloroethene 70
Trans 1,2-Dichloroethene 100
Benzene 5
Toluene 1,000
Ethylbenzene 700
Xylenes 1,0000
Naphthalene 20
1,2 Dichlorobenzene 600
Vinyl Chloride 2




Mercer Triangle
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TABLE 2: GROUNDWATER ANALYTICAL RESULTS

(VOLATILE ORGANIC COMPOUNDS
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MW-1* 10/11/2002 <10.0 | 190 510 130 470 10 <1.0 25 180 14 <1.0 NT NT <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
MW-2* 10/11/2002 || <10.0 [ <1.0 | <5.0 | <1.0 <3.0 <10 | <10 | <10 <10 | <1.0 | <1.0 NT NT | <1.0 | <5.0 | <1.0 <10 | <1.0| <1.0 | <1.0
12/18/2002 <10.0 | <1.0 | <5.0 <1.0 <3.0 23 <1.0 <1.0 550 30 1.1 NT NT <1.0 | <5.0 <1.0 <1.0 [ <10 | <1.0 <1.0
3/24/2006 <100 | <1.0 | <5.0 <1.0 <3.0 120 2.4 <5.0 560 240 <1.0 NT NT <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
1/18/2008 <100 | <1.0 | <5.0 <1.0 <3.0 150 4.1 <5.0 1200 340 1.5 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
2/21/2008 <100 | <1.0 | <5.0 <1.0 <3.0 190 <1.0 <5.0 760 400 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
9/14/2009 <10.0 | <20 | <100 <20 <60 72 <20 <100 500 240 <20 <20 <20 <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
7/29/2010 <10.0 | <1.0 | <5.0 <1.0 <3.0 30 2.6 <5.0 200 86 <1.0 <1.0 <10 | <10 | <5.0 <1.0 <1.0 | <1.0] <1.0 <1.0
9/15/2011 <10.0 | <1.0 | <5.0 <1.0 <3.0 95 2.6 <5.0 590 230 <1.0 <1.0 <10 | <10 | <5.0 <1.0 <1.0 | <1.0] <1.0 <1.0
MWA-1 4/11/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 45 2.6 <5.0 210 78 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 | <1.0| <1.0 <1.0
10/4/2012 195 | <1.0 | <5.0 <1.0 <3.0 64.3 3.78 <5.0 522 155 <1.0 <1.0 <10 | <10 | <5.0 <1.0 <1.0 | <1.0| <1.0 <1.0
4/30/2013 <50 <5 <5 <5 <5 76 7.8 NT 350 200 <5 NT NT <10 <5 <5 <5 <5 <5 <5
10/16/2013 <50 <5 <5 <5 <10 37 <5.0 NT 380 140 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/23/2014 <50 <1.0 <5 <1.0 <3.0 16 1.6 <5 63 41 <1.0 <1.0 <1.0 | <25 <5 NT <1.0 <1.0 | <1.0 <5
7/16/2015 <50 <5.0 | <5.0 <5.0 <5.0 45 <5.0 NT 260 120 <5.0 NT NT |<10.0] <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
1/27/2016 <50 <5.0 | <5.0 <5.0 <5.0 25 <5.1 NT 200 81 <5.1 NT NT |<10.1| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
6/9/2016 <50 <5.0 | <5.0 <5.0 <5.0 15 <5.1 NT 150 45 <5.1 NT NT [<10.1| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
12/18/2002 <100 | <1.0 | <5.0 <1.0 <3.0 2.2 <1.0 <5.0 110 3.6 <1.0 NT NT <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
3/24/2006 <100 | <1.0 | <5.0 <1.0 <3.0 55 1.1 <5.0 330 110 <1.0 NT NT <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
1/18/2008 <100 | <1.0 | <5.0 <1.0 <3.0 6.8 <1.0 <5.0 200 21 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
2/21/2008 <10.0 | <1.0 | <5.0 <1.0 <3.0 4.7 <1.0 <5.0 <1.0 12 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
9/14/2009 <100 | <1.0 | <5.0 <1.0 <3.0 70 2.6 <5.0 350 150 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 <1.0
7/29/2010 <10.0 | <1.0 | <5.0 <1.0 <3.0 9.7 1.4 <5.0 69 28 <1.0 <1.0 <10 | <10 | <5.0 <1.0 <1.0 | <1.0| <1.0 <1.0
9/16/2011 <10.0 | <1.0 | <5.0 <1.0 <3.0 33 4.1 <5.0 190 71 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <1.0 | <1.0] <1.0 <1.0
MWA-2 4/11/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 3.6 <1.0 <5.0 32 7.9 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 | <1.0] <1.0 <1.0
10/4/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 3.39 <1.0 <5.0 47.7 9.38 <1.0 <1.0 <10 | <10 | <5.0 <1.0 <1.0 | <1.0] <1.0 <1.0
4/30/2013 <50 <5 <5 <5 <5 7.4 <5 NT 89 18 <5 NT NT <10 <5 <5 <5 <5 <5 <5
10/17/2013 <50 <5 <5 <5 <5 35 <5 NT 240 100 20 NT NT <10 <5 <5 <5 <5 <5 <5
6/23/2014 <50 <1.0 <5 <1.0 <5 9.9 <1.0 <5 65 26 <1.0 <1.0 <1.0 | <25 <5 NT <1.0 <1.0 | <1.0 <5
7/16/2015 <50 <5.0 | <5.0 <5.0 <5.0 48 <5.0 NT 290 130 <5.0 NT NT |<10.0] <5.0 NT <5.0 <5.0 | <5.0 <5.0
1/27/2016 <50 <5.0 | <5.0 <5.0 <5.0 49 <5.0 NT 360 120 <5.0 NT NT |<10.0] <5.0 NT <5.0 <5.0 | <5.0 <5.0
6/9/2016 <50 <5.0 | <5.0 <5.0 <5.0 24 <5.0 NT 190 65 <5.0 NT NT [<10.0| <5.0 NT <5.0 <5.0 | <5.0 <5.0
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12/18/2002 NS NS NS NS NS NS NS NS NS NS NS NT NT NS NS NS NS NS NS NS
MWA-3 3/24/2006 NS NS NS NS NS NS NS NS NS NS NS NT NT NS NS NS NS NS NS NS
4/13/2012 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
7/29/2010 <100 | <1.0 | <5.0 | <1.0 <3.0 16 2.2 <5.0 89 40 <10 | <1.0 | <1.0 | <1.0 | <5.0 | <1.0 <10 | <1.0| <10 | <1.0
9/16/2011 <10.0 | <1.0 | <5.0 | <1.0 <3.0 44 4.3 <5.0 190 92 <10 | <1.0 | <1.0 | <1.0 [ <5.0 | <1.0 <10 | <10 | <10 | <1.0
MWR-3 4/13/2012 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
10/4/2012 dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry
4/30/2013 dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry
12/18/2002 |f <10.0 [ <1.0 | <5.0 | <1.0 <3.0 <10 | <1.0 | <5.0 11 <10 | <1.0 NT NT [ <1.0] <50 | <10 [ <1.0 | <10 | <1.0 | <1.0
3/28/2006 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 31 3.4 <1.0 NT NT [ <10 ] <5.0 | <10 <10 | <10 | <10 | <1.0
1/18/2008 <10.0 | <1.0 | <5.0 | <1.0 <3.0 4.1 <1.0 <5.0 69 15 <10 | <1.0 | <1.0 | <1.0 [ <5.0 | <1.0 <10 | <10 | <10 | <1.0
2/21/2008 <10.0 | <1.0 | <5.0 | <1.0 <3.0 4.9 <1.0 <5.0 45 14 <10 | <10 [ <1.0 | <10 | <5.0 | <1.0 <10 | <10 | <10 | <1.0
9/14/2009 <10.0 | <1.0 | <5.0 | <1.0 <3.0 3 <1.0 <5.0 36 13 <10 | <1.0 | <1.0 | <1.0 [ <5.0 | <1.0 <10 | <10 | <10 | <1.0
7/29/2010 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 7.9 2.8 <10 | <1.0 | <1.0 | <1.0 [ <5.0 | <1.0 <10 | <10 <10 | <1.0
MWB-4 4/11/2012 <100 | <1.0 | <5.0 | <1.0 <3.0 <10 | <1.0 <5.0 1.5 <10 | <1.0 | <1.0 | <1.0 [ <10 | <50 | <1.0 <10 | <10 <10 | <1.0
10/4/2012 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 6.83 | 351 | <1.0 | <10 | <1.0 [ <10 | <5.0 | <1.0 <10 | <10 <10 | <1.0
4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT <5 <5 <5 NT NT <10 <5 8.4 <5 <5 <5 <5
10/17/2013 <50 <5 <5 <5 <10 <5 <5 NT 5.6 <5 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/23/2014 <50 | <1.0 <5 <1.0 <3.0 <10 | <1.0 <5 2.9 1.6 <10 | <1.0 | <1.0 | <25 <5 NT <1.0 | <1.0 | <1.0 <5
7/16/2015 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 5 <5.0 <5.0 NT NT |<10.0] <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
1/29/2016 <50 | <5.0 | <5.0 | <5.0 <5.0 <5.0 | <5.0 NT <50 | <56.0 | <5.0 NT NT |<10.0| <5.0 [ <5.0 <50 [ <5.0 | <5.0 | <5.0
6/10/2016 <50 | <5.0 | <5.0 | <5.0 <5.0 <5.0 | <5.0 NT <5.0 | <56.0 | <5.0 NT NT |<10.0| <5.0 [ <5.0 <5.0 | <5.0 | <5.0 | <5.0
8/24/2006 NT NT NT NT NT <10 | <1.0 NT 27 <10 | <1.0 NT NT NT NT NT NT NT NT NT
1/18/2008 <100 | <1.0 | <5.0 | <1.0 <3.0 <10 | <1.0 <5.0 20 <10 | <1.0 | <1.0 | <1.0 [ <10 | <5.0 | <1.0 <10 | <10 | <10 | <1.0
9/15/2009 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 26 1.4 <10 | <10 [ <1.0 | <10 | <5.0 | <1.0 <10 | <10 | <10 | <1.0
7/30/2010 <10.0 | 12 81 5.2 16 3 <1.0 <5.0 66 8.6 <10 | <1.0 | <1.0 | <1.0 [ <5.0 | <1.0 <10 | <10 <10 | <1.0
9/16/2011 <100 | <1.0 | <5.0 | <1.0 <3.0 <10 | <1.0 <5.0 26 <10 | <1.0 | <1.0 | <1.0 [ <10 | <50 | <1.0 <10 | <10 <10 | <1.0
4/13/2012 <10.0 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 9 <10 | <1.0 | <1.0 | <1.0 | 490 16 <1.0 11 28 16 600
MWA-5 10/4/2012 18 <10 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 28.7 | 1.09 | <1.0 | <1.0 | <1.0 | 656 | 6.09 | <1.0 149 | 644 | 4.37 | 56.7
4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT 26 <5 <5 NT NT 19 <5 <5 <5 <5 <5 56
10/17/2013 <50 <5 <5 <5 <10 <5 <5 NT 24 <5 <5 NT NT 29 <5 <5 <5 <5 <5 25
6/23/2014 <50 <5 <25 <5 <15 <5 <5 <25 16 <5 <5 <5 <5 44 <5 NT 5 9.8 12 210
7/17/2015 <50 | <5.0 | <5.0 | <5.0 <5.0 <5.0 | <5.0 NT 24 <5.0 | <5.0 NT NT 10 <5.0 [ <5.0 | <5.0. | <5.0 | <5.0 40
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1/27/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 27 <5.0 <5.0 NT NT 10 <5.0 <5.0 <5.0. | <6.0 | <5.0 36
6/10/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 28 <5.0 <5.0 NT NT 10 <5.0 <5.0 <5.0. | <6.0 | <5.0 19
8/24/2006 NT NT NT NT NT <1.0 <1.0 NT 5 <1.0 <1.0 NT NT NT NT NT NT NT NT NT
1/18/2008 <10.0 | <1.0 | <5.0 <1.0 <3.0 11 <1.0 <5.0 47 16 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
9/14/2009 <100 | <1.0 | <5.0 | <1.0 <3.0 28 1.2 <5.0 150 74 <1.0 [ <10 | <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
7/30/2010 <10.0 | <1.0 | <5.0 <1.0 <3.0 2.1 <1.0 <5.0 17 5.3 <1.0 <1.0 <1.0 8.9 <5.0 <1.0 <10 | <10 | <1.0 <1.0
9/16/2011 <10.0 | <1.0 | <5.0 <1.0 <3.0 1.6 <1.0 <5.0 5 1.7 <1.0 <1.0 <1.0 25 <5.0 <1.0 <10 | <10 | <1.0 <1.0
4/11/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 4.8 <1.0 <5.0 13 6.9 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
MWD-6 10/4/2012 88.8 <1.0 | <1.0 <1.0 2.1 5.01 <1.0 NT 17 7.5 <1.0 NT NT <1.0 1.22 <1.0 <1.0 <1.0 <1.0 <1.0
4/30/2013 80 <5 <5 <5 <5 32 <5 NT 94 46 <5 NT NT <10 <5 <5 <5 <5 <5 <5
10/17/2013 88 <5 <5 <5 <10 47 <5 NT 200 87 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/24/2014 <50 <1.0 <5 <1.0 <10 14 <1.0 <5 56 20 <1.0 <1.0 <1.0 2.6 <5 NT <1.0 <10 | <1.0 <5
7/17/2015 <50 <5.0 | <5.0 <5.0 <5.0 17 <5.0 NT 86 35 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
1/28/2016 <50 <5.0 | <5.0 <5.0 <5.0 38 <5.0 NT 240 80 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 <5.0 <5.0
6/10/2016 <50 <5.0 | <5.0 <5.0 <5.0 42 <5.0 NT 280 91 <5.0 NT NT [<10.0f <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
8/24/2006 NT NT NT NT NT 7.6 <1.0 NT 14 16 <1.0 NT NT NT NT NT NT NT NT NT
MWA-7 1/18/2008 || <10.0 [ <1.0 | <6.0 | <10 | <30 2 <10 | <50 7.7 31 | <10 | <10 | <10 | <10 | <50 | <10 | <10 | <10 <10 | <10
9/14/2009 <10.0 | <1.0 | <5.0 <1.0 <3.0 1.8 <1.0 <5.0 8.7 2 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
4/11/2012 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
9/22/2006 NT NT NT NT NT <1.0 <1.0 NT <1.0 <1.0 <1.0 NT NT NT NT NT NT NT NT NT
1/18/2008 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 <10 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <10 | <1.0
9/16/2009 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 <10 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
4/16/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0
MWA-8 4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT <5 <5 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/24/2014 <50 <1.0 <5 <1.0 <3.0 <1.0 <1.0 <5 <1.0 <1.0 <1.0 <1.0 <1.0 | <25 <5 NT <1.0 <1.0 <1.0 <5
7/16/2015 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 <5.0 <5.0
1/28/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
6/10/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT [<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
10/17/2007 <100 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 5.1 1 <1.0 NT NT <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0
1/18/2008 <100 | <10 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 4 <10 | <10 | <1.0 | <10 | <1.0 [ <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
9/15/2009 <100 | <10 | <5.0 | <1.0 <3.0 1.1 <1.0 <5.0 6.2 1.1 <1.0 [ <10 | <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
7/30/2010 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 5.6 <1.0 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
9/15/2011 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 3.5 <1.0 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
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4/13/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 3.5 <1.0 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
MW-9 10/4/2012 <100 | <1.0 | <1.0 <1.0 2.1 <1.0 <1.0 NT 4.33 <1.0 <1.0 NT NT <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT <5 <5 <5 NT NT <10 <5 <5 <5 <5 <5 <5
10/17/2013 <50 <5 <5 <5 <10 <5 <5 NT <5 <5 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/24/2014 <50 <1.0 <5 <1.0 <3 <1.0 <1.0 <5 1.9 <1.0 <5 <1.0 <1.0 | <25 <5 NT <1.0 <10 | <1.0 <5
7/16/2015 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 8.8 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
1/29/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 <5.0 <5.0
6/9/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT [<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
10/17/2007 <100 | <1.0 | <5.0 <1.0 <3.0 12 <1.0 <5.0 71 11 <1.0 NT NT <1.0 | <5.0 <1.0 <1.0 | <1.0| <1.0
1/18/2008 <100 | <10 | <5.0 | <1.0 <3.0 8.8 <1.0 <5.0 <10 | <1.0 | <1.0 4.7 <10 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
9/16/2009 <10.0 | <1.0 | <5.0 | <1.0 <3.0 2.5 <1.0 <5.0 50 6.5 <1.0 1.1 <1.0 [ <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
9/19/2011 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 25 3.7 <1.0 1.1 <1.0 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
4/13/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 11 1.9 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
MW-10 10/4/2012 dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry
10/17/2013 <50 <50 | <5.0 <5.0 <10 <5.0 | <5.0 NT 35 <5.0 <5.0 NT NT <10 <5.0 <5.0 <5.0 | <6.0 | <5.0 <5.0
6/24/2014 <50 <1.0 | <5.0 <1.0 <3.0 1.1 <1.0 <5.0 30 4.9 <1.0 <1.0 <1.0 <25 <5.0 NT <1.0 <1.0 <1.0 <5.0
7117/2015 <50 <50 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 20 <5.0 <5.0 NT NT | <10.0| <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1/29/2016 <50 <50 1| <5.0 <5.0 <5.0 <5.0 <5.0 NT 29 <5.0 <5.0 NT NT | <10.0| <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
6/10/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 | <5.0 NT 22 <5.0 <5.0 NT NT | <10.0| <5.0 <5.0 <5.0 | <6.0 | <5.0 <5.0
10/17/2007 <10.0 | <1.0 | <5.0 <1.0 <3.0 <10 | <1.0 <5.0 <1.0 <1.0 <1.0 NT NT <10 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
MW-11 1/18/2008 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 <10 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <5.0 <1.0 <10 | <1.0| <1.0 | <10
9/15/2009 <100 | <10 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 <10 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <5.0 <1.0 <10 | <1.0] <1.0 | <10
4/13/2012 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
11/19/2007 <100 [ <1.0 | <5.0 <1.0 <3.0 21 <1.0 <5.0 180 43 <1.0 NT NT <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
1/18/2008 <100 | <1.0 | <5.0 | <1.0 <3.0 4.4 <1.0 <5.0 46 9.4 <10 | <10 54 <1.0 [ <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
9/15/2009 <10.0 | <1.0 | <5.0 <1.0 <3.0 1.5 <1.0 <5.0 37 5.1 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0
4/13/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 6.5 <1.0 <1.0 <1.0 <1.0 | <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0
MW-12 4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT 5.3 <5 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/24/2014 <50 <1.0 <5 <1.0 <3.0 <1.0 <1.0 <5 7.2 1.1 <1.0 <1.0 <1.0 | <25 <5 NT <1.0 <1.0 <1.0 <5
7/17/2015 <50 <50 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 15 5.2 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1/28/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 12 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
6/10/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 23 7.1 <5.0 NT NT [<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
11/19/2007 <100 [ <1.0 | <5.0 <1.0 <3.0 3.1 <1.0 <5.0 41 6.5 <1.0 NT NT <1.0 | <5.0 <1.0 <10 | <10 | <1.0 <1.0




Mercer Triangle
1535 Montpelier Ave
Macon, Bibb County, HSI # 10779

TABLE 2: GROUNDWATER ANALYTICAL RESULTS

(VOLATILE ORGANIC COMPOUNDS
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1/18/2008 <100 | <1.0 | <5.0 | <1.0 <3.0 19 <1.0 <5.0 150 A7 <1.0 <1.0 | <1.0 | <1.0 [ <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
9/14/2009 <10.0 | <1.0 | <5.0 <1.0 <3.0 10 <1.0 <5.0 82 26 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 <1.0 ]| <1.0 <1.0
4/13/2012 <10.0 | <1.0 | <5.0 <1.0 <3.0 7.9 1.3 <5.0 83 22 <1.0 <1.0 <1.0 | <1.0 ] <5.0 <1.0 <1.0 <1.0] <1.0 <1.0
MW-13 4/30/2013 <50 <5 <5 <1.0 <3 <5 <5 NT 15 <5 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/24/2014 <50 [ <1.0| <5 <1.0 <3 6.6 | <1.0 | <5.0 36 13 <1.0 | <1.0 | <1.0 | <25 <5 NT <10 [ <10 <10 <5
7/17/2015 <50 | <5.0 | <5.0 | <5.0 <5.0 15 <5.0 NT 120 40 <5.0 NT NT [<100] <5.0 | <5.0 | <5.0 | <5.0 | <5.0 | <5.0
1/28/2016 <50 <5.0 | <5.0 <5.0 <5.0 20 <5.0 NT 150 50 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
6/9/2016 <50 <5.0 | <5.0 <5.0 <5.0 9.2 <5.0 NT 712 25 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
1/18/2008 <100 | <1.0 | <5.0 <1.0 <3.0 2.1 <1.0 <5.0 71 40 <1.0 2 <1.0 | <1.0 | <5.0 <1.0 <1.0 <1.0 ] <1.0 <1.0
9/16/2009 <10.0 | <1.0 | <5.0 <1.0 <3.0 9.5 <1.0 <5.0 79 25 <1.0 <1.0 <10 | <1.0 | <5.0 <1.0 <1.0 <1.0 | <1.0 <1.0
4/11/2012 || <10.0 | <1.0 | <5.0 | <1.0 <3.0 14 | <10 | <5.0 40 5.7 <1.0 | <10 | <10 [ <10 | <50 | <10 | <10 | <10] <10 | <1.0
MW-14 4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT 30 6 <5 NT NT <10 <5 <5 <5 <5 <5 <5
6/23/2014 <50 <1.0 <5 <1.0 <3 8.1 <1.0 <5 55 18 <1.0 <1.0 <1.0 | <25 <5 NT <1.0 <1.0 | <1.0 <5
7/17/2015 <50 | <5.0 | <5.0 | <5.0 <50 | <5.0 [ <5.0 NT 29 <50 | <5.0 NT NT [<100] <5.0 | <5.0 | <5.0 | <5.0 | <5.0 | <5.0
1/28/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 27 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 <5.0 <5.0
6/9/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT 49 9.1 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
1/18/2008 <100 [ <1.0 | <5.0 <1.0 <3.0 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 | <5.0 <1.0 <1.0 <1.0] <1.0 <1.0
9/15/2009 <100 | <1.0 | <5.0 | <1.0 <3.0 <1.0 | <1.0 <5.0 <10 | <1.0 | <1.0 <10 | <1.0 | <1.0 | <5.0 <1.0 <1.0 [ <1.0| <1.0 | <1.0
4/11/2012 || <10.0 | <1.0 | <5.0 | <1.0 <30 | <10 | <10 | <5.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <5.0 | <10 [ <10 | <10 <10 [ <1.0
MW-15 4/30/2013 <50 <5 <5 <5 <5 <5 <5 NT <5 <5 <5 <5 NT NT <10 <5 <5 <5 <5 <5
6/24/2014 <50 [ <1.0| <5 <1.0 <30 [ <10 | <10 <5 <1.0 | <10 | <10 | <10 | <1.0 | <25 <5 NT <10 | <10 | <1.0 <5
7/17/2015 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 <5.0 <5.0
1/28/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
6/10/2015 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT [<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
7117/2015 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <5.0 | <5.0 <5.0
MW-16 1/29/2016 <50 | <5.0 | <5.0 | <5.0 <5.0 | <5.0 [ <5.0 NT <50 | <5.0 | <5.0 NT NT |<100| <5.0 | <5.0 | <5.0 | <5.0 | <5.0 | <5.0
6/10/2016 <50 <5.0 | <5.0 <5.0 <5.0 <5.0 <5.0 NT <5.0 <5.0 <5.0 NT NT |<10.0| <5.0 <5.0 <5.0 <50 | <5.0 <5.0
Type 1Risk Reduction | o0 || | 700 | 10,000 | 70 20 5 5 | 600 || - - 100 5 5 5
Standards (ug/l)
Type 4 Risk Reduction || | o | oopy | ~ | 1020 161 | - ~ | 35| - - ~ || se1 29000
Standards (ug/l)
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TABLE 2: GROUNDWATER ANALYTICAL RESULTS

(VOLATILE ORGANIC COMPOUNDS
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p-lsopropyltoluene

Chloromethane

Chloroform

Carbon Disulfide

1,1-Dichloroethane

1,2-Dichloroethane

1,1,2-Trichloroethane

Methylene Chloride

NOTE: All units reported in ug/l (ppb)

NOTE: NS = Not Sampled due to insufficient recharge; NT = Not Tested.

NOTE: * Only initial boring and sample locations, only temporary wells were used at MW-1 or MW-2

NOTE: The higher value between Type 1 and Type 4 RRS were used for determining whether or not the RRS had been exceeded.

Indicates exceedance of Type 1 RRS
7/30/2010 indicates dates after ISCO treatment

Please see laboratory results in Appendix C for full listing of QC Qualifiers




Mercer Triangle
1535 Montpelier Ave
Macon, Bibb County, HSI # 10779

TABLE 3: GROUNDWATER ELEVATIONS

Ground

Depth of

Date Top of Casin Water Depth | Groundwater
Well Number} e asured S”rfaffi)E'eV' Elev. (ft ’ Imsef\r/z?”(ﬁ) () i ()
5/9/2003 31.26 70.30
10/25/2006 32.49 68.92
11/19/2007 32.73 68.83
1/18/2008 33.32 68.24
4/11/2012 33.20 68.36
10/4/2012 , 31.45 70.11
MWA-1 /3012013 10141 101.56 25-40 3110 70.46
10/16/2013 29.45 72.11
6/23/2014 30.90 70.66
7/16/2015 31.56 70.00
1/27/2016 30.83 70.73
6/9/2016 31.15 70.41
5/9/2003 49.61 52.28
10/25/2006 50.09 51.80
11/19/2007 51.64 50.25
1/18/2008 50.85 51.04
4/11/2012 51.05 50.84
10/4/2012 , 51.29 50.60
MWA-2 4/30/2013 101.74 101.89 35-60 5103 £0.86
10/17/2013 48.44 53.45
6/23/2014 47.87 54.02
7/16/2015 49.43 52.46
1/27/2016 49.19 52.70
6/9/2016 48.58 53.31
5/9/2003 50.40 51.86
10/25/2006 DRY DRY
11/19/2007 DRY DRY
1/18/2008 50.20 52.06
MWA-3 [10/17/2013 102.1 102.26 33-53’ DRY DRY
6/23/2014 48.40 53.86
7/16/2015 DRY DRY
1/27/2016 DRY DRY
6/9/2016 DRY DRY
5/9/2003 47.55 53.04
10/25/2006 48.43 52.16
11/19/2007 49.38 51.21
1/18/2008 49.60 50.99
4/11/2012 49.30 51.29
10/4/2012 , 49.56 51.03
MWB-4 4/30/2013 100.44 100.59 40-55 249,25 t134
10/17/2013 46.45 54.14
6/23/2014 45.85 54.74
7/16/2015 47.65 54.61
1/29/2016 47.75 52.84




Mercer Triangle
1535 Montpelier Ave
Macon, Bibb County, HSI # 10779

TABLE 3: GROUNDWATER ELEVATIONS

Ground . Depth of
Well Number M;;tie d Surface Elev. TOEI(;I/'C(;s)mg Scpreen Wate(rﬁl;)epth Gglité\zv;)ter
(ft) Interval (ft)

6/9/2016 46.75 53.84
8/12/2006 42.36 61.29
10/25/2006 51.98 51.67
11/19/2007 52.45 51.20
1/18/2008 52.68 50.97
4/11/2012 52.77 50.88
10/4/2012 , 53.22 50.43
MWA-5 |- mia] 10394 103.65 40-65 5320 F0.45
10/17/2013 51.45 52.20
6/23/2014 50.35 53.30
7/17/2015 51.51 52.14
1/27/2016 51.60 52.05
6/10/2016 50.90 52.75
8/12/2006 68.32 32.81
10/25/2006 51.48 49.65
11/19/2007 49.41 51.72
1/18/2008 49.52 51.61
4/11/2012 49.81 51.32
10/4/2012 , 49.90 51.23
MWD-6 13072013 101.13 63-73 51.80 49.33
10/17/2013 47.23 53.90
6/24/2014 46.75 54.38
7/17/2015 48.62 52.51
1/28/2016 48.74 52.39
6/9/2016 47.70 53.43
8/12/2006 8.47 91.43
10/25/2006 i 10.88 89.02
MW-T 1 Tto2007] 10912 99.9 5-20 18.78 81.12
1/18/2008 13.28 86.62
9/20/2006 51.63 46.33
10/25/2006 42.76 55.20
11/19/2007 42.3 55.66
1/18/2008 42.48 55.48
4/11/2012 , 42.49 55.47
MWA-8 12302013 %813 97.96 45-60 41.85 56.11
6/24/2014 40.03 57.93
7/16/2015 41.57 56.39
1/28/2016 41.42 56.54
6/9/2016 40.68 57.28
10/26/2007 44.96 52.85
11/19/2007 44.83 52.98
1/18/2008 45.10 52.71
4/11/2012 45.13 52.68
10/4/2012 45.27 52.54
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TABLE 3: GROUNDWATER ELEVATIONS

Ground . Depth of
Well Number M;;tfre d Surface Elev. TOEIZII'C(;S)mg Scpreen Wate(rﬁl;)epth Gglité\zv;)ter
(ft) Interval (ft)

MW-9 | 4/30/2013 98.22 97.81 35-50° 44,71 53.10
10/17/2013 42.35 55.46
6/24/2014 41.92 55.89
7/16/2015 44.02 53.79
1/18/2015 43.86 53.95
6/9/2015 42.9 54.91
10/26/2007 61.43 51.24
11/19/2007 62.05 50.62
1/18/2008 62.19 50.48
4/11/2012 63.10 49.57
10/4/2012 , DRY DRY

MWD Fomrpors| 11280 | HM207 | S0 60.75 51.92
6/24/2014 59.88 52.79
7/17/2015 61.41 51.26
1/29/2016 61.42 51.25
6/10/2016 60.60 52.07
10/26/2007 58.89 52.81

MW-11 []11/19/2007] 111.93 111.7 55-70° 58.88 52.82
1/18/2008 59.60 52.10
11/19/2007 71.30 46.79
1/18/2008 71.49 46.60
4/11/2012 71.17 46.92
4/30/2013 , 72.60 45.49

MW-12 612412014 118.32 118.09 68-83 68.01 7988
7/17/2015 69.35 48.74
1/28/2016 69.50 48.59
6/10/2016 68.61 49.48
11/19/2007 67.72 48.00
1/18/2008 68.00 47.72
4/11/2012 67.97 47.75
4/30/2013 , 69.35 46.37

MW-13 612412014 115.99 115.72 60-75 65.38 5034
7/17/2015 66.01 49.71
1/28/2016 66.34 49.38
6/10/2016 65.47 50.25
1/18/2008 72.80 45.59
4/11/2012 72.40 45.99
4/30/2013 74.38 44,01

MW-14 | 6/23/2014 118.58 118.39 70-85' 69.93 48.46
7/17/2015 70.47 45.25
1/28/2016 70.75 47.64
6/10/2016 71.10 47.29
1/18/2008 57.02 57.62
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TABLE 3: GROUNDWATER ELEVATIONS

Ground

Depth of

Date Top of Casin Water Depth | Groundwater

Well Number} e asured S”rfafff)E'eV' Elev. (ft ’ Imsef\r/z?”(ﬁ) () i ()
4/11/2012 53.25 61.39
4/30/2013 50.83 63.81

MW-15 | 6/24/2014 115.04 114.64 50-65' 49.7 64.94
7/17/2015 50.78 67.61
1/28/2016 48.76 65.88
6/10/2016 49.45 65.19
7/17/2015 56.56 49.47

MW-16 | 1/29/2016 106.26 106.03 45-60' 54.52 51.51
6/10/2016 57.42 48.61




APPENDIX C

TREND GRAPHS

GEC



Note: Type 1 Groundwater RRS

MWA-1
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TCE -5 ug/L
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ISCO treatment
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MWA-2

Note: Type 1 Groundwater RRS
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MW-10

Note: Type 1 Groundwater RRS

PCE - 5ug/L
TCE - 5 ug/L

== PCE
== TCE

Indicates dates after
ISCO treatment

9T-unf
91-024
ST-10
¥ gT-uny
| ST-ged
| $T-190
pT-unr
v1-024
h €1-190
. €T-unr
£1-0°4
Z1-10
z1-ung
Z1-9°4
1110

| TT-ung
| 11-9°4
| 01-20
_oT-unr
. 0T-9°4
gy 60700
_ 60-unr
| 60-9°4
| 80-100
80-unr
80-924
£0-10

1400

1200

1000

(1/8n) uonesnuaduo)

400

200

o

Sample Date




MW-12

Note: Type 1 Groundwater RRS

PCE - Sug/L
TCE - 5 ug/L

= PCE
=—TCE

Indicates dates after
ISCO treatment

H

—

1400

1200

1000

(1/8n) uonesuaduo)

400

200

9T1-1eN
ST-AON
ST-Int
ST-1eN
YT-AON
vT-Inf
VT-JBIN
€T-NON
eT-INr
ET-1BeN
CT-NON
cT-Inm
cT-1eN
TT-AON
TT-Inf
TT-1eN
OT-AON
oT-Inr
OT-1eN
60-AON
60-Inr
60-18IN
80-AON
80-Inr
80-1eN
LO-\ON

Sample Date




MW-13

Note: Type 1 Groundwater RRS

PCE - 5ug/L

-5ug/L

TCE

=¢—PCE
=@—TCE

Indicates dates after
ISCO treatment

1400

1200

1000

(1/8n) uonesauadsuo)

400

200

- 9T-J1BIN
. ST-AON
L ST-Inf

- ST-1eIN
- VT-AON

vT-Inf
vI-1eIN
€T-AON
€T-Inr
ET-1EeN
- CT-N\ON
- CTANf
C CT-leN
- TT-AON
- TT-Inf
- TT-1eN
- OT-AON
- OT-Inf
- OT-JeN
- 60-\ON
- 60-INf
- 60-1BIN
- 80-N\ON
- 80-Inr
- 80BN
LO-NON

Sample Date




APPENDIX D

FIELD PARAMETER LOGS & SOIL
BORING LOGS

GEC



ENVIRONMENTAL 090698.340 MERCER HSRA MW-16.GPJ GEC.GDT 8/24/16

SOIL BORING RECORD

Page 1 of 1

Project: Mercer University Triangle
Mercer University

Boring No: MW-16

Project No: 090698.340

Location: See Figure 1 - Site Map GS Elevation:
Driller/Equipment: J. Waddell & J. Daniel/ CME-55; 4.25" HSA Drilling Date:  February 23, 2015
Water Level: 53.0 ft at time of boring Engineer/Geologist:
=
E = e Photo Ionization Detector Readings
5| & 2 Soil Description & ® e (ppm)
— N S8 ) =1 IS
=l 8 & g |z = |10
brownish-red, medium to fine; SAND; SC
10—
o A s $S-0.0
IRt white, medium to fine; SAND; SM
7 5 SS-0.0
O $8-0.0
| Multicolor, medium to fine; SAND; SM
I N e o o I S S5-0.0
<.1-| white, medium to fine; SAND; SM
407 9 SS'0.0
7 5 SS-0.0
so— ; $5-0.0
v i
7 5 SS-0.0
60 BORING TERMINATED AT 60.0 ft

- Boring and sampling performed in accordance with ASTM D 1586. NOTES:

- Depths are measured from existing ground surface at time of drilling.

- Depths are shown to illustrate general arrangements of the strata
encountered at the boring location.

- Do not use depths for determinations of quantities or distances.

514 Hillcrest Industrial Blvd, Macon, GA 31204
5031 Milgen Court, Columbus , GA 31907

GEC

GEOTECHNICAL & ENVIRONMENTAL
C ONS ULTANT S




Project No.: Mecee e Hsi2p

Well ID:

Sample ID:

Purge Method:
Sample Method:  \~c.2\ @y

GEC

GEOTEC&HNICAL

ENVIRONMENTAIL

CONSULTANTS,

Pump

MW A-| Sample Time:™
Sample Team Members:

Static Water Level: 30.% 3 ft

Sample Date: / ./ 2,')/[ s

INC

Team Leader:

Team Number:

Changed Method:
Changed Method:

Does well purge dry? o Yes o No

Well Depth:* {0,296 ft. O * Check if well depth measured, no check if used previous measured well depth
Water Column:** O L2 fi. **Water Column = Measured Well Depth — Static Water Level
Well Diameter: By in. Well Diameter (inches) 1 2 4 6 10 12
Well Volume: | ., gals. Volume Factor (gallons/feet) 0.04 | 0.17 0.66 1.50 4,08 5.88
*EEWell
Volume = Water Colum x Volume Factor
e Volume Specific . ... | Dissolved | Redox
. water Temperature | Turbidity .
Date Time (ft Removed pH Conductance (C) (NTUs) Oxygen | Potential
TO C) (gals) (mS/cm) (mg/L.) (mV)
l!‘z:f(;q, Ly RILK G ooy . A R L9 265
WM (7)Y G AT | DN S L S| S5 DUY
W= 38 3.3 Hile | 185 AN Y s 253
W) 4 ¢ Yb |\SS SV 41 2- G Q59
Final Readings
Previous Readings:

l | | l | | | | | | |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: ! !
Related QC Samples:
QC Sample ID:
EB o MS O
DUP o MDS O |




GEC

GEOTEC&HN ICAIL

ENVIRONMENTAIL
CONSULTANTS,

\se

Project No.: pae voc e
Well ID: _fho A2

Sample ID:

AN

Purge Method: (\) WY {{3

Sample Time: ) -
Sample Team Members:

Sample Method: _

Static Water Level: 4.4 (\( ft.

Does well purge dry? o Yes o No

Sample Date: '\ TR \ \\s

INC

L]
L
T

il

g

Team Leader:

Team Number:

Changed Method:
Changed Method:

Well Depth:* (o0 ft. O * Check if well depth measured, no check if used previous measured well depth
Water Column:** (1. % | ft. #* Water Column = Measured Well Depth — Static Water Level
Well Diameter: ; in. Well Diameter (inches) 1 2 4 6 o | 12
Well Volume:) %< % |2 ga]s_ Volume Factor (gallons/feet) 0.04 0.17 0.66 1.50 4.08 5.88
*k*well
Volume = Water Colum x Volume Factor
Depih i Volume Specific ) . ... | Dissolved | Redox
Date Time watel' | pemoved H Conductance Temperatyre | Turbidity Oxygen | Potential
(&, b (O | oty | F
TOC) (gals) (mS/cm) (mg/L) (mV)
R O 4 U |33 N %A [£%e Loy | 3%3
L H S ;8 RSy [ 1133 0.4\ <39 sor | Y0
g (Yaey | o 342 | U 2z Lz b8 Y23
T [ M9es (e 3.4% | .49 T 5 L Lo [S10 419
11e [YhLs | Y 2S5k | 49 2191 Jdz-2 | <Oy |39
Ve [V | g 26K | ,149 T3] [ 239 [§9 [SXY
Final Readings
Previous Readings:
| l | | | | | | | l I
*Previous Measured Well Depth: i} Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

/ /
Related QC Samples:
QC Sample ID:
EB 0o MS O
DUP o MDS O




Project No.: M.ercer. I°|3|:J¢A

GEC

GEOTEC&I—INICAL

ENVIRONMENTAL
CONSULTANTS,

W=D

Well ID: J@

Sample Time:

Sample Date: ‘fi "I'/“}

INC

Team Leader:

Team Number:

Sample ID: Sample Team Members:
Purge Method: Changed Method:
Sample Method: Changed Method:
Static Water Level: ft. Does well purge dry? o Yes o No
Well Depth:* ft. O * Check if well depth measured, no check if used previous measured well depth
Water Column:** ft. **Water Column = Measured Well Depth — Static Water Level
Well Diameter: in. Well Diameter (inches) 1 2 4 6 10 12
Well Volume: gals. Volume Factor (gallons/feet) 0.04 0.17 0.66 1.50 4.08 5.88
HEEWell
Volume = Water Colum x Volume Factor
Déptato Volume Specific . ... | Dissolved | Redox
: water Temperature | Turbidity .
Date Time (ft Removed pH Conductance (T) (NTUS) Oxygen | Potential
TO (':) (gals) (mS/cm) (mg/L) (mV)
o
YK
~
Vv
Final Readings
Previous Readings:
| | | | l | | | | | |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min
Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: J !
Related QC Samples:
QC Sample ID:
EB o MS O
DUP 0o MDS O




GEC

GEOTEC&HN ICAL
ENVIRONMENTAIL
CONSULTANTS, INC
Project No.: Sample Date: ¢ / A Team Leader:
Well ID: @\NK \( Sample Time: é 37 Team Number:
Sample ID: Sample Team Members:
Purge Method: Changed Method:
Sample Method: Changed Method:
Static Water Level: (/7] 7{ ft. Does well purge dry? o Yes o No
Well Depth:* } ¥ ft. O * Check if well depth measured, no check if used previous measured well depth
Water Column:*¥* ] QS ft. * ¥ Water Column = Measured Well Depth — Static Water Level
Well Diameter: ) . Well Diameter (inches) 1 2 4 6 10 12
Well Volume: /S gals. Volume Factor (gallons/feet) 0.04 | 017 | 0.66 1.50 | 4.08 5.88
*rEWell
Volume = Water Colum x Volume Factor
Depth to ; .
Volume Specific ) ... | Dissolved | Redox
Date Time “Eeger Removed pH Conductance Tem(p%?tule Tg?ﬁ;t)y Oxygen | Potential
/ o0 | @) (mS/cm) mg/L) | (@mV)
2| 329 4983 o [6T] M2 2065 | 3 #90 | 12.84 | 33
f 22\ | 48, | s G0 i 21 %9 451 9.15 | 289
32| HRA0l T | (0G|, 216t | 212 | Bel | 400
v 2135 44,38 1 Gl 11D 21778 298 g.249 | 399
Final Readings

Previous Readings:

. —r " 1 [ | | | | |

*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. . Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min
Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: 4 !
Related QC Samples:
QC Sample ID:
EB o MS O
DUP o MDS O




Project No.: Meicor s

GEC

GEOTEC&HNICAL

ENVIRONMENTAIL

CONSULTANTS,

WellID: MY A -~

Sample ID:

Purge Method:

Sample Team Members:

Sample Method:

Static Water Level: 3// bo
L

Well Depth:* [, 2. G

ft.

Water Column:** I I .%I

ft.

Sample Date: I_}? e

INC

Team Leader:

Sample Time: ' Ys

Team Number:

Changed Method:
Changed Method:

Does well purge dry? o Yes o No

ft. O * Check if well depth measured, no check if used previous measured well depth

** Water Column = Measured Well Depth — Static Water Level

Well Diameter: . in. Well Diameter (inches) 1 2 4 6 10 12
Well Volume: 1 gals. Volume Factor (gallons/feet) 0.04 0.17 0.66 1.50 4,08 5.88
**EWell
Volume = Water Colum x Volume Factor
Depth to . ;
Volume Specific ) ..., | Dissolved | Redox
Date Time v&;aﬂter Removed pH Conductance Tem(p%;lf:ure T(;}’F?g;t)y Oxygen | Potential
TOé) (gals) (mS/cm) (mg/L) (mV)
T B.53 [gasy | O 3 [ y& 405 33 3N Y
Ve s3> 1 2.0 | HOO 20y 3, [207) 439
2.59 |53 1 Y DA 1437 SO>S (£ .35 TE-4R3
U. 02 [SH. b 3uY LU LYG 195, [1.0% Uy
Y05 eH25 | < A, | Meo 282 ¥ AN 106
4 0¥ MO | (0 3wy, | M9 Al 106 1 4os
Final Readings
Previous Readings:
| | I | I | | | I | |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUSs
Purge Flow Rate: - gal/min

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

Purging/Sampling/Well Repair Comments: / f
Related QC Samples:
QC Sample ID:
EB o MS O
DUP o MDS O




GEC

GEOTECI—INICAL

ENVIRONMENTAL
CONSULTANTS, INC

Sample Date:

{/‘I.Q_[ [ &

Sample Time: “7/-——s=5= ¥(&@Team Number:

Sample Team Members:

Project No.: Mevce. HSRA
Well ID: _ MLUD — 4=
Sample ID:

Purge Method: _ i &
Sample Method: e\ e v

Static Water Level: 1% . ]'”{: ft.

Well Depth:*

Water Column:**

1.6

ft.

Y Y f

Well Diameter: %) in.

Team Leader:

Changed Method:
Changed Method:

Does well purge dry? o Yes o No

**YWater Column = Measured Well Depth — Static Water Level

[0 * Check if well depth measured, no check if used previous measured well depth

Well Diameter (inches) 1 2 | 4 6 10 12
Well Volume: ‘—{ [ gals. Volume Factor (gallons/feet) 0.04 0.17 0.66 150 | 4.08 5.88
*HEWell
Volume = Water Colum x Volume Factor
Deiitto Volume Specific ... | Dissolved | Redox
Date Time i Removed H Conductance Temperature | Turbidity Oxygen | Potential
(f g (v | oTus) | V5
TOC) (gals) (mS/cm) (mg/L) (mV)
o] fowg [SLS O 399 |31 1% < e <§CO |32 | 129G
" hes?2 [S6S il 39 | 247 231.5< ik IS Y
16.5 6 (%D ¥.2 s | 1S 2| Oy Y0 153
Ky 3
‘ : ¥ 4 v
] \-_{
Ihejis [ 80 15728 [ — RAC | Q.3 (€55 |16/ | (k¥ |3%0
Final Readings
Previous Readings:
| | | | | | | | | l
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: £ Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

/

/

Related QC Samples:

QC Sample ID:

EB a
DUP O

MS

O

MDS O




Project No.: Mevcer 1’-\ S

WellID: MW A

Sample ID:

GEOTEC&HNICAL

ENVIRONMENTAL
CONSULTANTS,

Sample Date: i !L‘(};‘{‘ e
Sample Time: 5 X éf
Sample Team Members:

Purge Method: (‘Dv\m(‘)
Sample Method:

Static Water Level: 4—-4 | ft.

Well Depth:*  S<«.5 57 ft
Water Column:** } |# =4 fi

INC

Team Leader:

Team Number:

Changed Method:
Changed Method:

Does well purge dry? o Yes 0 No

1 * Check if well depth measured, no check if used previous measured well depth
**Water Column = Measured Well Depth — Static Water Level

Well Diameter: ), in. Well Diameter (inches) I 2 4 6 10 12
Well Volume: A gals. Volume Factor (gallons/feety | 0.04 | 017 | 066 | 150 | 408 | 588
FEEWell
Volume = Water Colum x Volume Factor
Depth to . .
Volume Specific . ... | Dissolved | Redox
Date Time \ng{.er Removed pH Conductance Tem(p %'?ture T&rgg;t)y Oxygen | Potential
TO (';‘) (gals) (mS/cm) (mg/L) (mV)
(25fle |33 WMo | O Mo | leg 6. N 230 g 1Hug
A S Y | 3 1379 [ oaRd [14.84 N gl 1290
D) (473 | L |33% | oy 2o 77 g 38 |=37
auy Tuy g | Y 367 oXY |20 %0 ST 3 .90 |xv2
4y uy. 4 | 12 76 | ,0KA PEBIED 35,9 | sed  [axy
Final Readings
Previous Readings:
L | | | | I | | | |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Resulf: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min
Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: ! / -
Related QC Samples:
QC Sample ID:
EB o MS O
DUP o MDS (O




Project No.:_{M\€iwee HSRA

Well ID:  wooun—-$3

Sample [D:

Purge Method:

GEOTEC&HNICAL

ENVIRONMENTAL
CONSULTANTS,

Sample Date;
Sample Time:

INC

Team Leader:

i/zﬂ

2:3%C

Sample Team Members:

Sample Method:

Static Water Level: _ 43, 4¢ ft.
ft.

Well Depth:* “19. 11
Water Column:** & 75 f,

Team Number:

Changed Method:
Changed Method:

Does well purge dry? 0 Yes 0 No

O * Check if well depth measured, no check if used previous measured well depth
** Water Column = Measured Well Depth — Static Water Level

Well Diameter: T in. Well Diameter (inches) 1 2 4 6 10 12
Well Volume: | gals. Volume Factor {gallons/feet) 0.04 0.17 0.66 1.50 4.08 5.88
FHEWell
Volume = Water Colum x Volume Factor
Depth j[o Volume Specific . ..., | Dissolved | Redox
. water Temperature | Turbidity .
Date Time (ft Removed pH Conductance (T) (NTUs) Oxygen | Potential
TO (':) {gals) (mS/cm) {mg/L) (mV)
2237 | 44.4¢, YA BT 20.55 Yo | 9.6 | 282
274 He s . ¥8 ey 2V 69 7 8o G bl 36D
24% | 99.45 SIY| .32 2188 | 256 | 5.89 | 275
245 yyq.52 SZ 155 22.0L7 [ GO 5,72 | REL
Final Readings
Previous Readings:
| | | | | | | | | i
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxgygen Result: mg/L,
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min
Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: / /

Related QC Samples:

QC Sample ID:

EB 0

DUP o

MS O
MDS 3




Project No.: IMeree Wi\

Well ID: tMs - 1 G

Sample 1D:

Purge Method: %ﬁkl\@i"

GEOTEC&HN ICAL
ENVIRONMENTAL

COMNSULTANTS, IKNC

Sample Date: / A / { Team Leader:

Sample Time: Loy
Sample Team Members:

Team Number:

Changed Method:

Sample Method: By, Yo

Changed Method:

Static Water Level: ( Ql, 4 o Tt

Does well purge dry? t@’/{}es o No

Well Depth:* Uq 35 ft. [ * Check if well depth measured, no check if used previous measured well depth
Water Column: ** ; % e T **Water Column — Measured Well Depth - Static Water Level
Well Diameter: . i Well Diameter (inches) 1 2 4 6 10 12
Wel Volume: ' ; f’gﬁ gals. Volume Factor (gatlons/fect) 0.04 0.17 0.66 1.50 4,08 5.88
*EEWell
Volume = Water Colum x Volume Factor
Depth to Volume Specific ..., | Dissolved | Redox
Date Time waler | pemoved H Conductance Temperature | Turbidity Oxygen | Potential
(ft. P (T) (NTUSs) Y8
TOC) (gals) {mS/cm) (mg/L) (mV)
S8 | 62 (857 | »goo | 577 | 423
Final Readings
Previous Readings:
| I | | | | | i |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. . Sample Mgmnt. Tarbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

/

/

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

Related QC Samples:

QC Sample ID:

EB O

DUP o

MS O
MDS O




Project No.: Meveew RS
WellID: MLY {72
Sample ID:

Purge Method: -«

GEOTECHNICM,

ENVIRONMENTAL
CONSULTANTS, INC

Sample Date: _} !2,8[ b
Sample Time: L!‘ ((3

Sample Team Members:

Team Leader:

Team Number:

Changed Method:

Sample Method:

Changed Method:

Static Water Level: {9 S fi.

Does well purge dry? o Yes o No

Well Depth:* <. 0. fi. O * Check if well depth measured, no check if used previous measured well depth
Water Column:** 1), 5 f. **Water Column = Measured Well Depth — Static Water Level
Well Diamcter: 2 . Well Diameter (inches) I 2 4 "4 10 12
Well Volume &,_ il gals. Volume Factor (gallons/feet) 0.04 0.17 0.66 | “1.50 4.08 5.88
*EFWell
Volume = Water Colum x Volume Factor
Depth to . .
- water Volume Specific Temperature | Turbidity Dissolved Redo?st
Date Time (ft Removed pH Conductance (C) (NTUs) Oxygen | Potential
TO (':) {gals) (mS/cm) (mg/L) (mV)
V20 1fpq 4 O 3549 | NG 16.33 <F SR |.X¥5
Has 70,24 [R35 13492 | 44y 20 s [ShST [y | 3vy
Yy |70, [hso | 3.53] 472 21.5( | 192 2257 3O
P25 70,4 vy [ 266 172 2L Y99 | 290 3722 1 3¢
724y | Jo. 30 g2l 13 2155 | 2791 Re¥| R
Final Readings
Previous Readings:

I l | ! | | | | | | |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: fi. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: / /
Related QC Samples:
QC Sample 1D:
EB o MS 0O
DUP n MDS O




GEC

GEOTECI—INICAL

ENVIRONMENTAL
CONSULTANTS, INC

s (16

Project No.: Mercee \ASPA Sample Date: Team Leader:

Well ID: MW~y Sample Time: ] O Team Number:
Sample 1D: Sample Team Members:

Purge Method: (3\.‘\;\,\ QO Changed Method:

Sample Method: Bailer Changed Method:

Static Water Level: \o'e’ 4

Well Depth:* ) '{ Yoy ft
Water Column:** 1 0L ft.

Does well purge dry? o Yes o No

O * Check if well depth measured, no check if used previous measured well depth
##\Water Column = Measured Well Depth — Static Water Level

Well Diameter: ) in. Well Diameter (inches) 1 ) 4 6 10 12
Well Volume: I gals. Volume Factor (gallons/feet) 004 | 017 | 066 | 150 | 408 | 588
I ik Well
Volume = Water Colum x Volume Factor
Depth to : ;
. water Volume Specific Temperature | Turbidity Dissolved Red()?(
Date Time (ft Removed pH Conductance (C) (NTUs) Oxygen | Potential
TO C) (gals) (mS/cm) (mg/L) (mV)
Qe | Gl [lppsa] O 03 | D .23 & ) 339
G50 | ey 2 394 | .160 DG LYy 2. | 33y
a.FY | euy| o 2a) |.i93 215Q C%cwk 230 33¢
G | (fo.s0| G 3%) .93 BTN N [39 R
Final Readings
Previous Readings:

L I l | | I | | | Il
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

/

/

Related QC Samples:

QC Sample 1D:

EB ]
DUP o

MS

O

MDS O




Project No.fMevee & HE RN,

GEOTECHNICAL

ENVI RON MENTAL

CONSULTANTS,

Well ID: M- \‘*“

Sample 1D:

Purge Method:

i, D

Sample Date:
Sample Time:
Sample Team Membets:

Sample Method: \Q@ \\@K

Static Water Level: Q. 7S ft.
Well Depth:* 329
Water Column:** Ia 3 ft.

fi.

)

;/1&'

INC

. NG

/ Is Team Leader:

Team Number:

Changed Method:
Changed Method:

Does well purge dry? o Yes o No

* ¥ Water Column = Measured Well Depth — Static Water Level

[0 * Check if well depth measured, no check if used previous measured well depth

Well Diameter: 2.} in. Well Diameter (inches) 1 2 4 6 10 12
Well Volume: Q e gals. ‘ Volume Factor (zallons/feet) 004 | 0.17 | 066 1.50 4.08 5.88
*EEWell
Volume = Water Colum x Volume Factor
Depth to . .
Volume Specific ... 1 Dissolved | Redox
Date Time “Eaéer Removed pH Conductance Tem(p%*;lture T&r}[{lg;t)y Oxygen | Potential
TO (':) (gals) (mS/cm) (mg/L) (mV)
RN Q  [IW iy IO (R0 [35Y F s
2.3 [V [Qas 2300 jeC o9 1320 R3G | HY,
2G| M S ENEEINLY A Li g i |SG
QUS| (R N R Y L3y QY [3ed Sy
.
Final Readings
Previous Readings:
l | | | | | | i !
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: fi. Hach Dissolved Oxygen Result: mg/l,
Well Stickup Height: fi. Sample Mgmnt, Turbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

/ /
Related QC Samples:
QC Sample [D:
EB o MS O
DUP o MDS O




GEOTECFH NICAL
ENVIRONMENTAL

CONSULTANTS, INC
Project No.: Aerfred- 'F\S‘@a Sample Date: | l 1% ! 1" Team Leader:
Well ID: puo-1S Sample Time: 45 Team Number:
Sample 1D: Sample Team Members:
Purge Method: O avn P Changed Method:
Sample Method: s\ \ e C Changed Method:

Static Water Level:qYj I [Q ft.

Does well purge dry? o0 Yes o No

Well Depth:* ( \QLP I ft. [ * Check if well depth measured, no check if used previous measured well depth
Water Column:** | & . & ft. ** Water Column = Measured Well Depth — Static Water Level
Well Diameter: =4 ) in. Well Diameter (inches) 1 2 4 6 10 12
Well Volume: T 5 gals. Volume Factor (gallons/feet) 0.04 0.17 0.66 1.50 4,08 5.88
*kEEWell
Volume = Water Colum x Volume Facfor
Depth to . .
- water Volume Specific Temperature | Turbidity Dissolved Redo?;
Date Time (# Removed pH Conductance (C) (NTUs) Oxygen | Potential
TO (':) (gals) (mS/cm) (mg/L) (mV)
Mhgl] 1N T[99 | © 3wl | I0F 9.5 S EC S T
Fas 15§ 3 3 [ .405 295" A Sl | AT
IS0 831 L Ao | 1un )15 EEY Sd¢ 399
ISy |SY3I q 2.6 | 1o 1.5 27 S, |3%¢
2008 K] [T 37 0499 STEYE a3 Y73 [BU36a
Final Readings
Previous Readings:

l I | I l | | | | | ]
*Previous Measured Well Depth: fi. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. " Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimum Purge (gal)

/ /
Related QC Samples:
QC Sample ID:
EB o MS 0O
DUP 0o MDS 0




GEOTEC&HNICAL

ENVIRONMENTAIL
CONSULTANTS, INC

Sample Date: f ‘3}1 i I Rﬁ'

Project No.: Team Leader:

Well ID: _pALO~ Sample Time: 1 3q Team Number:

Sample 1D: Sample Team Members:

Purge Method: Changed Method:

Sample Method: Changed Method:

Static Water Level: 5S¢ ft. Does well purge dry? o Yes o No

Well Depth:* S C? Dy ft. O * Check if well depth measured, no check if used previous measured well depth

Water Colummn:*# gg'x ft

* ¥ Water Column = Measured Well Depth — Static Water Level

Well Diameter: & Well Diameter (inches) 1 2 q 6 10 12
Well Volume: gals, Volume Factor (galfons/feet) 0.04 | 017 | 066 | 150 | 408 | 588
! yage Mol 2 **EWell
Foid P L{ Volume = Water Colum x Volume Factor
Depth to Volume Specific . ... | Dissolved | Redox
. water Temperature | Turbidity .
Date Time (ft Removed pil Conductance (C) (NTUs) Oxygen | Potential
TO é) (gals) (mS/em) (mg/L.) (mV)
] Y2
. . ' ) __ pex. i) _
!\,526[;&3 [ 20 Sl s T ok, CEL |t | W)
Final Readings
Previous Readings:
L | | | | | | ! | |
*Previous Measured Well Depth: ft. Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ft. Hach Dissolved Oxygen Result: mg/L
Well Stickup Height: ft. . Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min

Purging/Sampling/Well Repair Comments:

Anticipated Volume Based on Readings from Previous Year
Volume Factor/Well Volume/Minimurm Purge (gal)
/ /

Related QC Samples:

QC Sample ID:
EB o MS 3
DUP o MDS O




GeotrcuNical & ENVIRONMENTAL
CONSULTANTS, INC.

\

Project No.: _Meyepr. WSPR.  Sample Date : Ly ’ Q ] W  Team Leader :
ML AT - ' LS
Well ID : WV\) A -\ Sample Time : VO e i) Team Number:
Sample ID: . Sample Tearn Members:
(planned method) (note changes to planned method In comunents section below)
Purge Method : aOMD Changed Method:
! I
Sample Method : U b DD Changed Method:
. d )
Static Water Level:  ° 2} 15 & Does well purge dry? [ Yes E/N;)

Well Depth: *

~H0.20 % [

*  Check box if well depth measured, no check if used imwious measured well depth

Purging/Sampling/Well Repair Comments:

Water Column:®* q \\ ft % Water Column = Measured Well Depth - Static Water Level .
Well Diameter: _ 2 in Well Diameter {inches) 1 2 4 6 101 12
Volume Factor (gallonsffeet) | 0.04 | 0.17 | 0.66 | 1.50 | 4.08] 5.88
Well Volume:*** .5 gals #4+ Well- Volume = Water Coluren x Volume Factor ' . .
Date. Time Depthto { Volume pH Specific Temperature | Turbidity { Dissolved{ Redox
water | Removed s Conductance °C) (NTUs) | Oxygen Potential
{ft. TOC) {gals) (mSfcm) (mg/L) (mV?)
A 01% - 4 N5 O 159 |ons 1264l (227 | U35 | 6ug
w20 M al LD [ N2V Oows | 2239% | kS [ HIY | HHY
ol anl D 420 ool 2548t | 132 1343 | 33%
o3 | %) ey 4.5 | U\ o0 | 240 | Wb 4O A
1041 | Bt 1y | oy f2a0 130 | dxt] 255
Final Readings | .
Previous Readings:
] [ | ] 1
*Prev. Measured Well Depth: . ft Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ‘ ft Hach Dissolved Oxygen Result: mg/L
: Well Stickup Height: ft Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year

" Volume Factor/Well Volume/Minimum Purge (ga)

Sy

]

|

Related QC Samples:
QC Sample ID:

g L] MS

T

O
pop [ MSD. ]




Project No.. YArire-¢ VSR A Sample Date :

GEOTECHNICAL & ENVIRONMENTAL
CONSULTANTS, INC.

WellD:  MWA -2

Sample Time :

La{.q jug _

Hi’&s_%

Team Leader:

Team Number:

Sample ID: Sample Tear}l Members: -
(planned method) (note changes to planned method in comments section below)
Purge Method : ‘@Ut iy 9 Changed Method:
Sample Mf:thod_ : p'\'_l\‘\'\f‘\ },p Changed Method:
Static Water Level: ° LPK\ % B f; . ]j.oes well purge dry? [ Yes [;'ZI‘/I/\T;) |

*  Check box if well depth measured, no check if used fnre.vious measured well depth

Purging/Sampling/Well Repair Comments:

Well Depth:* (0. 20 Tt 7]
Water Colummn: ¥ ‘ 1 lj( 1’ ft - ** Water Column = Measured Well Depth - S}gﬁc_;w\aiter Level ]
. ) Well Diameter (inches) 1 2°11 4 6 | 10 12
W ter: '
cll Diameter Z n Volume Factor (gallons/feet) | 0.04 \0.17 [/0.66 | 1.50 | 4.08] 5.88
Well Volume:*** 2— gals *#% Well Volume = Water Colwmn x Velume Fact;;r/ ' . .
Daté ' Time Depthio | Volume pH Specific Temperature | Turbidity | Dissolved Redox
water |. Removed . Conductance (°C) (NTUs) | Oxygen Potential
(ft. TOC) (gals) (mS/cm) (mg/L) (mV)
elaflo W22y Mot O [ Baz Loat 2900 (120 Gt [H4S
Wik | WgHe ! 2 Bot | Oy WMo | 24,09] 34 | 03 | WD
e | MAM T Y wods | oM%Y 2405 1 .2 [ %33 | 240
Niz | Uk o lutlow | 22wz | O | (o] 285
Final Readings | ;
Previous Readings:
N | i [ | ] | ]
*Prev. Measured Well Depth: o ft Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ’ ft Hach Dissolved Oxygen Result: mg/L.
i Well Stickup Height: fit Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gay‘min Anticipated Volume Based On Readings From Previous Year
" Volume Factor/Well Volume/Minimum Purge (gal}

Y A i
Retated QC Samples:
QC Sample ID: .
e O s [
por [T ]

MSD




o/

GrorecunicaL & ENVIRONMENTAL | |
CONSUILTANTS, INC. , ' \

Project No.: W\ erre e ispd . Sample Date : - o  Team Leader :
WellID: N’(ﬁ by A %_ Sample Time : . - Team Number:
Sample ID: . Sample Teatt Members: . . o . 7
(;ﬂanncd method) {note changes to planmed method in comments section below)
Purge Method - ) . Changed Method:
Sample Method : y . g Changed Method:
Static Water Level: =~ = ft Does well purge dry? [1Yes [dNo
WBH Depth:* 43 l% ft D *  Check box if well depth measured, no checle if used f)mvious measured well depth
Watei‘ Colummm: ** ‘ ft #* Water Column = Measured Well Depth - Stafic Water Level
. . Well Diameter (inches) 1 2 4 6 101 12
Well Diameter: ) in
Volusne Factor (gallons/feet) | 0.04 | 0.17 | 0.66 | 1.50 | 4.08] 5.88
Well Volume:*** gals #r¢ Well Volume = Water Column x Volume Factor . ‘
Date Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved |  Redox
water | Removed : Conductance °C (NTUs) | Ozxygen Potential
(ft."FGC) (zals) (mS/cm) (mg/L) (nVv)

LG (K

Fipal Readings ' ’ 1. _‘ . L

Previous Readings: '
| |

| O A T R |
*Prev. Measured Well Depth: o ft Hach Ferrous Iron Result: . mg/L
Constructed Well Depth: ‘ T ft Hach Dissolved Oxygen Result: mg/L
* 'Well Stickup Height: ¢t  Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gaymjn Anticipated Volume Based On Readings From Previous Year
-— " Volume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: [ /L - s
= Related QC Samples:
. QC Sample ID:
. EB L] ms L
3

e V pop [T MSP




GEeoTECHNICAL & ENVIRONMENTAL
CONSUILTANTS, INC.

Project No.:Mcicer. VSPa, . Sample Date: {p IJ,O l iy  TeamLeader:
. IR B
Well ID: MW~ U Sample Time : LA © Team Number:
Sample ID: T Sample Tearn Members. . 7
(prlanncd method) : (note changes to planned method in comments section befow)
Purge Method : NN : Changed Method:
\ !
Sample Method: 7 Nump Changed Method:
: 1 1
Static Water Level: = M, %5 ft " Does well purge dry? [] Yes
Weﬂ Depth:* Eff} q v ‘ fr D #  Check box if well depth measured, no checlc if used br&vious measured well depth
Watei‘ Column: %% ' % \k‘% ft *% Water Column = Measured Well Depik - §taﬁp\\6(ater Level
W i i 4 12
Well Diameter: _ 1 in ell Diameter (inches) 1 2 \ 6 10
Volume Factor (gallons/feet) | 0.04 \Q{L 0.66 | 1.50 | 4.08; 5.88
Well Volume:*** \ 1Y 6 ga]s w2 Well- Volume = Water Column x Volume Factor . .
Date Time Depthto | Volume pH Specific Temperature | Turbidity [ Dissolved [ Redox
water | Removed - Conductance °C) (NTUs) | Oxygen | Potential
(ft. TOC) (zals) (mnS/cm) {mg/L) (mV)
Lo ahgs] O (B2 | ot | 7452 138 | 6D | 292

N

e (Y] LS [Hay | oWt | 2350 | HiM | 933 | 240
1352 | W50 S.021 AR | 73y | 153 1927 232
Lo |whw | 4.5 [H5bT] 0483 | 236 | 46 | 53] 2%

]

Final Readings \ .
Previous Readings: '
Lo | { T R T | 1 |
*Prev. Measured Well Depth: . ft Hach Ferrous Iron Result: . mg/L
Constructed Well Depth:, ' T it Hach Dissolved Oxygen Result: mg/L.
j Well Stickup Height: fi Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: s gal/min Anticipated Volume Based On Readings From Previous Year
—— " Volume FactorfWell Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: [ /
Related QC Samples:
QC Sample ID: _

ER ] MS

— - — =
e pup [ msp [



GEOTECHNICAL & ENVIRONMENTAL
CONSULTANTS, INC.
Proiect No.: hagecen, Sample Date : (,, f {G i(ga Team Leader :
T A
WelllD: MW -5 - Sample Time : \Wa 2.0 Team Number:
Sample ID: B ( Sample Tearﬁ Members. | . . L
(p.lanned method) (note changes to planned method in comments section below)
Purge Method : £% v 12 Changed Method:
i 1 .
Sample Method D Changed Method:
. [ 2
Static Water Level: &5 . @@y ft Does well purge dry? [1Yes T=No
WEH Depth: * [ 2 q \ ' f L—:I *  Check box if well depth measured, no check if used previous measured well depth
Watef Column:#* \2 D\ ft - ** Water Column = Measured Well Depéh - Static Water Level .
Well Diameter: z in Well Diameter (inches) 1 2 4 6 101 12
Volume Factor (gallons/feety | 0.04 § 0.17 { 0.66 | 1.50 { 4.08| 5.88
Well Volume:*** Z- gals #5% Well Volume = Water Colurun x Volume Factor ‘ A _
Date Time Depthio | Volume pH Specific Temperature | Turbidity | Dissolved | Redox
water | Removed . Conductance (8] (NTUs) | Oxygen Potential
(ft. TOC) (gals) (mS/cm) (mg/L) (mV)
Lftafig oS 52.25) O 1 3% | paeql 250 | Lay (203 | WY
10531224981 2 b | oudb | 2531133 | 08k | YOI
.ol [ssual W 3.4l 0505 | 29,20 | 42.2 | O | 29%
N.0g_ 193110 {e 225 O M| 2236 | 335 | oy | 5697
v lezeol % | 240] ow| 2sud | A4 | o | FHo
Final Readings t .
Previous Readings:
T [ R BRCPSN ER |
*Prev. Measured Well Depth: o ft Hach Ferrous Iron Result: ' mg/L.
Constructed Well Depth; ’ , . ft Hach Dissolved Oxygen Result: mg/L.
" Well Stickup Height: s  Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year
" Volume Factor/Well Volume/Minimam Purge (gal)
Purging/Sampling/Well Repair Comments: [ i /]
Refated QC Samples:
QC Sample ID:
_ B ] mus LJ
,;— . g DUP D‘“ MSD D




GeorEcaNIcal & ENVIRONMENTAL

CONSULTANTS, INC.

Project No.: Wlevee o 1S1I2/  Sample Date : {» l,‘o I tl, ~ TeamLeader:
WellD: MAID- o Sample Time : 9765 Team Number:

Purging/Sampling/Well Repair Comments:

Saraple ID: Sample Teamn Members. |
(planned method) (note changes to planned method in comments section below)
Purge Method : NG Changed Method:
LI
Sample Method : eoaxtler Changed Method:
: — —— ~ :
Static Water Level: Y1 <10 ft Does well purge dry? d Yes [1 No
Wen D??ch ‘* \-1,2 f“&;i’ 1 *  Check box if well depth measured, no check if used previous measured well depth
Wat_ei' Columm:** 2 =, \ 7 ft - ¥+ Water Column = Measured Well Depth - Static Water Level .
-~ i i 1 2
Well Diameter: 73 . Well Diameter (inches) 1 2 4 6 01
Volume Factor (gallons/feet) | 0.04 § 0.17 | 0.66 | 1.50 | 4.08} 5.88
Well Volume:*** L‘ s Z-r’} q -5 gals ##+ Well: Volume = Water Column x Yolume Factor ‘ - ’
_Datel Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved |  Redox
water | Removed : Conductance (°C) (NTUs) | Oxygen | Potential
(ft. TOC) {(gals) (mS/cm) (mg/L) (mV)
b]allo; a\ka BOA5 ] O gzl 1,94 A% [ mid (3.28 ) 2%
0D |peac] 8.9 [ M.fe | Vel ] 2200 | FR00 1 V05 | N1
AR5 | de {M)ﬁm B Moz ! 242 2590 (73001 06d | ez
o ]iafid 414 %%, | —— {245 232 [ 2338 | O {533 | 229
Final Readings f :
Previous Readings:
1 T |
*Prev. Measured Well Depth: o ft Hach Ferrous fron Result: mg/L
Constructed Well Depth: ' ft Hach Dissolved Oxygen Result: mg/L
" Well Stickup Height: &  Sample Mgmnt. Tusbidity: NTUs
Purge Flow Rate: galfmin Anticipated Volume Based On Readings From Previous Yoear
" Volume Factor/Well Volume/Minimum Purge (gal)

[l i
Related QC Samples:
QC Sample iD:
s O wms Ll
pop [T msp [




Project No.: Mevioep QSQA :

GrOTECHNICAL & ENVIRONMENTAL
CONSULTANTS, INC.

WellID: My -%

Samiple Date :

Sample Time :

Lo l\u h \52 . " Team Leader:

DAt

Team Number:

Purging/Sampling/Well Repair Comments:

1l /

Sample ID: Sample Teain Members: .
(p.lanned method) (note changes to planned method in comments section below)
Purge Method : Dae Changed Method:
Sample Method : Do ) Changed Method:
. ¢ — - .
Static Water Level: B, 1o% ft. Does well purge dry? [T Yes o
WBH DBpthI* e %6 . D *  Check box if well depth measured, no checlc if used brcvious measured well depth
Water Colurmn;:** 1% V‘]" f - #*  Water Colume = Measured Well Depth - Stauc Water Level .
Well Di h 4 6 2
Well Diameter: 7 ‘n ell Diameter {inches) 1 ( 2\ 0] 1
Volume Factor (gallons/feet) | 0.04Y 0.17'] 0.66 | 1.50 | 4.08| 5.88
Well Volume:*** % Cﬁ{ ! 3 gals #*% Well- Volume = Water Column x Volume F;aﬁzr . - ’
Date Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved |  Redox
water | Removed : Conductance (°C) (NTUs) | Oxygen | Potential
(ft. TOC) (gals) (mS/cm) (mg/L} (V)
ATNINRELVEL £ O | Wl oot L 2hed | W2 ! wor| O
e 5,36 3 | ] oAl | 2O | Bl | blE | 220
Diole | Ho.%01 (s Mol oot ] gn.aCl O W | 220
Mg ade|l g | 423 ] b.osb | 2390 | 2.5 | L2F] 29
Final Readings | ;
Previous Readings:
e | I [ - | - 1 l |
*Prev. Measured Well Depth: o ft Hach Ferrous Iron Result: mg/L
Constructed Well Depth: ' ] ft Hach Dissolved Oxygen Result: mg/L
" Well Stickup Height: ¢  Sample Mgmnt. Turbidity: NTUs
PLII‘gC Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year
" Volume FactorWell Volume/Minimum Purge (gal)

Related QC Samples:

QC Sample ID:

g 1 owms [
pop [ msp [




GEOTECHNICAL & ENVIRONMENTAL
CONSULTANTS, INC.

Project No.: percep Msgd, - Sample Date : f{) ] 3 ] {1ty  Team Leader :
. i N B N A
welllD: M- Sample Time : 2 O © Team Number:
Samaple ID; " Sample Teamn Members: '
{planned method) : (note changes to planned method in comments section below)
Purge Method : D) : Changed Method:
i ]
Sample Method : y \D\I\w B Changed Method:
Static Water Level: ° 44 .90 fi Does well purge dry? {1 Yes IE/NO
Weu Depth:* L’q 4 ’ . ft [ *  Check box if well depth measured, no check if used previous measured well depth
Water Column: ** { 5.2 ‘ ft ** Water Column = Measured Well Depth - Static Water Lavel )
. Diameter (i 0
Well Diameter: ) Z: in Well Diameter (inches) 1 2 4 6 i 12
VYolume Factor (gallons/feet} | 0.04 { 0.17 | 0.66 | 1.50 | 4.08| 5.88
Well Volume:*** \ 27 ! ‘ gals ¢ Well- Volume = Water Columan x Volume Factor ) ‘
Date Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved | Redox
water | Removed : Conductance (°C) (NTUs) | Oxygen Potential
(ft. TOC) (gals) (mSfem) (mg/L) (mV)

A

Ll pdiemg WR 1 O | a9 L oWl %y | wat ) D% 260
2:6565|H29R [ Mgt oAy fadad (200 18T | Hoy
2004295 2 | MAB| ot | 2, 801294 | Dy | S
%051 42.4Y D oot o [l oM | DN 262

e

Final Readings | : ' ) ' ‘ .
Previous Readings:
L I VO A ;
¥Prev. Measured Well Deptlhy: o ft Hach Ferrous Iron Result: . g/l
Constructed Well Depth: ' T ft Hach Dissolved Oxygen Result: mg/L
" Well Stickup Height: &  Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal}’min Anticipated Volume Basad On Readings From Previous Year
e " Volume Factor/Well Volume/Minimum Porge (gal)
Purging/Sampling/Well Repair Comments: [ - ]
Related QC Samples:
QC Sample :
—— - g8 L1 Ms L
e (oo [T msp [




GeOTECHNICAL & ENVIRONMENTAL
CONSULTANTS, INC.

Project No.: . Sample Date : e P Hie! P W TeamLeader:
WellID: My ~ \‘O : Sample Time : e i 03; I Team Number:
Sample ID: T Sample Tcalin Members: . . " . . 7
(planned method) (note changes to planned method in comments section below)
Purge Method ; ' ; & Changed Method:
Sample Method : f ey \c( . Changed Method:

Static Water Level:  ~ §0. LD # Doeswell purge dry? m;s %

Weﬂ Depth:* tD b, 35 ft D *  Check box if well depth measored, no check if used previous measured well depth
Water Colurmn:** 2 '1% ft *+ Water Column = Measured Well Depth - Static Water Level )
] ) Well Diameter (inches) 1 2 4 6 10 12
Wi : '
elt Diameter Z n Nolume Factor (gallons/feet) | 0.04 | 0.17 | 0.66 | 1.50 | 4.08] 5.8
Well Volume:##* O.n gals *##% Well Volume = Water Column x Volume Factor . ' .
Date Time Depthto | Volume pH Specific Temperature | Torbidity | Dissolved | Redox
water | Removed - Conductance ("C) {NTUs) | Oxygen | Potential
(ft. TOC) (gals) (mS/cm) (mg/L) {mV)
0025 . O luatl o] 2223 [ o4y (9.6 B30
10:0% 1821511 cgat | 2165 | 2 | 4.gw] dbt
(AR LY, B A | Hh19 | G195 .92 | 2 | 4ay [ B
0% 1.5 | 909 O\1% | 2\.22 >300] uay | BAH
103} 2 [ M95] e | Zoat | sse2| ush | BFF
NN E— DRy
5102 | 0, U8 BAD ] O | 262 | 200 | A4T | g2
Final Readings 1 ;
Previous Readings:
I S R B S ]
*Prev. Measured Well Depth: e ft Hach Ferrous Iron Result: . mg/L
Comnstructed Well Depth: ' T ft Hach Dissolved Oxygen Result: mg/L
" Well Stickup Height: & Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year
e " Volume FactodWell Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: [ i L ] |
Related QC Sampies:
QC Sample ID:
i - s ] owms O
e T pur LI Msp 1




GEOTECHNICAL & ENVIRONMENTAL
CONSUILTANTS, INC.

Project No.: M\erces. \;\Slﬂ_ﬁ\ . SampleDate:  {p f[.i‘o ) b = TeamLeader:
WellID: Myd ~ \“2-. : Sample Time : q : ?3@1 o ___ Team Number:
Sample ID: T Sample Teariq Members: “
(planned method) : (fote changes to planned method in comments section below)
Purge Method : \")Jt\:y\ l[) . Changed Method:
Sample Method : T \{-\,[W\ 0 g Changed Method:

Static Water Level:  ° (alol fi Does well purge dry? [] Yes [¥No

WBH Depth:* 4‘6 2o Ol l ft l:] *  Check box if well depth measured, no check if used ;.)rﬂvious measured well depth
ool
Water Colimn:** . \‘?7‘ qs ft *+  Water Column = Measured Well Depth - Stafic Water Level .
. Well Diameter (inches) 1 2 4 6 101 12
Well Diameter: ' i
_ r % 1 Volume Factor (gallons/feat) | 0.04 | 0.17 | 0.66 | 1.50 | 4.08] 5.88
Well Volume:*** ___2.:;5’[2«.‘5_ ga]s ##% Well- Volume = Water CoIl;mn * Volume Factor . ‘ _
_Daté Time Depthto | Volume pH Specific Temperature | Turbidity { Dissolved Redox
water | Removed . Conductance (°C) (NTUs) | Oxygen Potential
{ft. TOC) {gals) (mS/cm) (mg/L) (mV)
Reholi  Me02- qlags | O [ WO | 0153 lz34q0 | »%0! 501 | 32X

it [ lgoo] 25 | 29 | oisl | 22,10 ] 1o | 2| 229

%22 | 48T 5 24 | 0163 | 229 | lbd | 3n4| D25
weot| 395 %5 | 244 0153 | zzexl O | Bad] 229

Final Readings l »
Previous Readings:
it | | R S R | I i |
¥Prev. Measured Well Depth: . fr Hach Ferrous Iron Result: . mg/L
Constructed Well Depth: ' T ft Hach Dissolved Oxygen Result: mg/L,
t Well Stickup Height: ft Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year
" Yolume Factor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Comments: I:] 1L I/ R B
Related QC Samples:
QCSample ID:

BB ] MS

- - =
S o : pop L1 msp_ [




GEOTECHNICAL & ENVIRONMENTAL
CONSULTANTS, INC.

Team Leader:

Sample Date :

fr;!q it

Project No.: Wy er rﬁehﬂﬁ\?ﬂ\
2:.09

WellID: M/ =14

Sampte Time : Team Number:

Purging/Sampling/Well Repair Comments: |

Sample ID: Sample Team Members: . . L
(ﬁlanned method) {note changes to planned methed in comments section below)
Purge Method : Choava 1D Changed Method:
v T
Sample Method : ounad) Changed Method:
: 1 B SR ,
Static Water Level: - s U9 ft. Does well purge dry? [ Yes EE/NO
Weli Dﬁpﬂ]:* "1,6 “D - ft D % Check box if well depth measured, no check if used érevious measured well depth
Watei' Column: ** q q 5 ’ ft #+ Water Column = Measured Well Depth - Stgtle. Water Level .
11 Di i 12
Well Diameter: 7 in Well Diameter {inches) T2 \ 4 6 10
Volume Factor (gallons/feet) | 0.04Y 017 | 9.66 | 1.50 | 4.08] 5.88
Well Volume:##* V(A / A ga]s wk Well Volume = Water Column x Volume Factor . .
Date Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved |  Redox
water ] Removed . Conductancs °C) (NTUs) | Oxygen Potential
{ft. TOC) {gals) (mSfcm) (mg/L) (mV)
Llg 14> 4l | © 4.2 |yl 2gon |y Wag ] 3
A2 iy | 2 2% | 082 2225 .| %2. |28 250
2:00 | gt # nad| o9z | 2245 2%\ vt | 254 |
2.0% | b, " (o 282 | Onyz [ 2200 [ 50 [522 | 25
Final Readings '
Previous Readings:
I ] | | | ]
#Prev. Measured Well Depth: o i Hach Ferrous Iron Result: mg/L
Constructed Well Depth; ' T ft Hach Dissolved Oxygen Result: mg/L
" Well Stickup Height: ¢  Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min l7 Anticipated Volume Based On Readings From Previous Year
| " Volume Factor/Well Volume/Minimum Purge (gal)

Lol [

Related QC Samples:

QC Sample ID:

e 4 wms O
DUP D MSD E]




GroTECHNICAL & ENVIRONMENTAL

CONSULTANTS, INC.

Purging/Sampling/Well Repair Comments:

Project No.: Medceg Hsep . Sample Date: { e ’Ji,i ,l le  TeamLeader:
. ’ |
WelllD: My ~ . |4 Sample Time: A2 Team Number:
Sample ID: Sample Tearh Members: |
{planned method) {note changes to planned method in comments section below)
Purge Method : DD Changed Method:
1 )
Sample Method : O D Changed Method:
: i — - .
Static Water Level:  ~ *4} | ft. Does well purge dry? [T Yes mo
Well Depth:* %Q\ ,2_5 ft D % Check box if well depth measured, no check if used bravious measured well depth
Wat_ej‘ Colomn:#+ l? \b ft *%  Water Column = Measured Well Depth - Static Water Level ]
Well Diameter: 7 in Well Diameter (inches) 1 2 4 6 10 12
Volume Factor (gallons/feet) | 0.04 { 0.17 { 0.66 | 1.50 4,08| 5.88
Well Volume:*#* 2- (}A":i' I) 2 ga]s ##+ Well: Volume = Water Colurnn x Volume Factor ’ -
Daté Time Depthtc | Volume lE! Specific Temperature | Turbidity | Dissolved Redox
water | Removed : Conductance O (NTUs) | Oxygen | Potential
(ft. TOC) {gals) (mSfcmy) _ (mg/L) (mV)
fqujw %00 1 402%] QO 1 Hdl Lojyg  z5x) | Bl 3563 1 B3t
Aol | toan]| 2 Hoto | 0169 | zq.4i .| 2200 | 3.27% | 461
Yoaldozz i H 4 | odet | avobl WL | 315 | 42
o [Yeos | o | 2] Opa | 2295 | 544 | 304 | HOU
a1 | "o.nd % 2.9 adro | 2250 | 3Ly R0 S04
WS o3| 10 | 243] © O] 23%2| 267t zon| S0k
wezy | s g | 395 Gt | 259V | B | 200 S22
Wwas) foan] W | g ot | 7sgd | DAL 28R | O22
Moy FinalReadings o | Zqy) OV | 260 | 1,9 0204 | 57X
Previous Readings: "5 9 H ol Ot 256\ G.4 300 b3\
1 [ I R | I
*Prev. Measured Well Depth: o ft Hach Ferrous Iron Resuit: mg/L
Constructed Well Depth: T ft Hach Dissolved Oxygen Result: mg/L
* Well Stickup Height: &  Sample Mgmmnt. Turbidity: NTUs
Purge Flow Rate: gaUmin Anticipated Volume Based On Readings From Previous Year

" Volume Factor/Well Volume/Minimem Purge (gal)

il 1/
Related QU Samples:
QC Sample ID:
g [ ms O
DUP X msp [




GEOTECHNICAL & ENVIRONMENTAL

Project No.. Mereep Hor A

WellD: pwo <15

CONSULTANTS, INC.

Sample Date: (/1 [1% Team Leader :
S
Sample Time:  {," |7 Team Number:

Sample 1D: Sample Tearnh Members:
(planned method) {note changes to planned method in comments section below)
Purge Method : s Changed Method:
¥ i3
Sample Method : 3\ pnp Changed Method:
Static Water Level: ‘4G U= f Does well purge dry? [0 ves [ No
Well Depth:* \ ﬂ\«if l ft g %  Check box if well depth measured, no check if used bmvious measured well depth
Water Column:*# 4 .l& ( 5= - f *+ Water Column = Measared Well Depth - Static Water Level .
, s ) ‘Well Diameter (inches) 1 2 4 6 10| 12
ter: ’
Well Diameter _ a mn Volume Factor (gallons/fect) | 0.04 | 0.17 | 0.66 | 1.50 | 4.08| 5.88
Well Volume:*** F DL j/ Z, gals ##%k Well- Volume = Water Colurn x Volume Factor . - »
Date. Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved Redox
water | Removed - Conductance °C) (NTUs) | Oxygen Potential
(ft. TOC) (gals) (mSfcm) {mg/1.) {mV)
MY AR isony]l o 2 Lot 1893 |amn eae (363
.4y |Shis | & 23773 | {09 J2ja 193] |36 8343
css stio L ¢ 13as | aer [Deus (3% [Bloel 36
Lol 153725 G [R75 1497 Aa% |13 |ura | 39)
f ' i . — - .
LoD [S96G] 8 132¢ [aaw 2305 [$531930 [350
Lok SSeL |l [3Iv |k 23.09 |9y 1413 |35
Final Readings =~ -
Previous Readings:
- i | I I D ] | l
*Prev. Measured Well Depth: oo ft Hach Ferrous Iron Result: mg/L
Constructed Well Depth: . T ft Hach Dissolved Oxygen Result: mg/L
j Well Stickup 'Height: ft Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year
" Volume Pactor/Well Volume/Minimum Purge (gal)
Purging/Sampling/Well Repair Coruments: f |/] I/ ]
Related QC Samples:
QC Sample ID: _
- e 1 ms L]
N poe [T msp ]




i

GEOTECHNICAL & ENVIRONMENTAL
CONSUILTANTS, INC.

Purging/Sampling/Well Repair Comments:

Project No.: 3 Sample Date : {p. ’ {0l TeamLeader:
: | T e
WellID: My ~ 1o Sample Time: %7 WO Z=4#  Team Number:
Sample ID: Sample Teamn Members: | W -]
" (planned method) (note changes to planned method in comments section below)
Purge Method : :‘Etrg ) Changed Method:
Sample Method : bailec Changed Method:
Static Water Level: ~ B} 42 ft. Does well purge dry? E(Yes [ No
Well Dﬂpthi* 5q J (LO - ft D *  (Check box if well depth measured, no check if used bre.vious measured well depth
Watei- Column:** . \' 'j,CK ft - *% Water Column = Measured Well Depth - Static Water Level .
Diameter (i 6 12
Well Diameter: 7 - Well Diameter (inches) 1 2 4 10
Volume Factor (gallons/feet) | 0.04 | 0.17 | 0.66 | 1.50 | 4.08| 5.88
Well Volume:*#%* O. 5 gals ## Well- Volume = Water Column x Volume Factor - . )
Date Time Depthto | Volume pH Specific Temperature | Turbidity | Dissolved | Redox
water | Removed - Conductance (°C) (NTUs) | Oxygen Potential
(ft. TOC) (gals) (mS/cm) (mg/L) (mV)
Lofll; QM3 4 O [wa\ | oaml 2500 | >0 W | Sk
2N 0.15 N ' .
Gf%)u] 200 | BH o5 Wt 0.01% [26.02 | L | 5Ot 29%
Final Readings | .
Previous Readings:
o [ I 1 [ =0 | | | l |
*Prev. Measured Well Depth: o ft Hach Ferrous Iron Result: mg/L
Constructed Well Depth: - ft Hach Dissolved Oxygen Result: mg/L,
'. Well Stickup Height: ft Sample Mgmnt. Turbidity: NTUs
Purge Flow Rate: gal/min Anticipated Volume Based On Readings From Previous Year
" Volume Factor/Well Volume/Minimum Purge (gal)

[ U [/
Related QC Samples:
QC Sample ID:
s O ms O
pop [ msp L[]




APPENDIX E

BIOCHLOR GROUNDWATER MODELING
& SUPPORTING DOCUMENTATION

GEC



Mercer Triangle
1535 Montpelier Ave
Macon, Bibb County, HSI # 10779

TABLE E1: BIOCHLOR INPUT PARAMETERS

BIOCHLOR Section Parameter Value Units Source
Hydraulic Conductivity K 1.6E-03 cm/sec Field generated value; See Table E2
1. Advection Hydraulic Gradient i 0.009 ft/ft Field generated value; See Figure E1
Effective Porosity n 0.25 - Typical value for silts and sands; BIOCHLOR User's Manual
Seepage Velocity Vs 53 ft/yr Calculated from above listed parameters
Alpha x 78 ft Calculated from option 2 - Alpha x = 0.1*(Length of plume)
2. Dispersion (Alphay) / (Alpha x) 0.1 - Default value; BIOCHLOR User's Manual
(Alpha z) / (Alpha x) 1.0E-99 - Default value; BIOCHLOR User's Manual
Soil Bulk Density p 1.7 kg/L Default value; BIOCHLOR User's Manual
Fraction of Organic Carbon  foc 1.00E-03 - Default value; BIOCHLOR User's Manual
PCE Partition Coefficient Koc 426 L/kg Default value; BIOCHLOR User's Manual
3. Adsorption TCE Partition Coefficient Koc 130 L/kg Default value; BIOCHLOR User's Manual
DCE Partition Coefficient Koc 125 L/kg Default value; BIOCHLOR User's Manual
VC Partition Coefficient Koc 29.6 L/kg Default value; BIOCHLOR User's Manual
ETH Partition Coefficient Koc 302 L/kg Default value; BIOCHLOR User's Manual
Retardation Factor R 1.88 - Calculated from above listed parameters
PCE - TCE A 0.242 1/yr
. . TCE - DCE A 0.300 1/yr Rate constant calibrated using centerline field data and calculated using the Buschek/Alcantar
4. Biotransformation
DCE - VC A 0.100 1/yr Method
VC - ETH A 0.400 1/yr
Simulation Time t 1000 yr Chosen for steady-state simulation
Modeled Area Width W 500 ft Field generated value
5. General Modeled Area Length L 1200 ft Field generated value; 3000 ft used to simulate extent of Mercer University Property
Zone 1 Length 1200 ft Only 1 biotransformation zone
Zone 2 Length 0 ft Only 1 biotransformation zone
Source Thickness in Sat. Zone 45 ft Field generated value from monitoring well records
6. Source Data Width Varies ft Field data obtained from sampling events in June 2016 and January 2008
Concentrations Varies mg/L Field data obtained from sampling events in June 2016 and January 2008
7. Field Data for Comparison Contaminant Concentrations Varies mg/L Field data obtained from sampling events in June 2016 and January 2008




Macon, Bibb County, HSI # 10779

Mercer Triangle
1535 Montpelier Ave

TABLE E2: SLUG TESTING CALCULATION SUMMARY

(HYDRAULIC CONDUCTIVITY)

Monitoring Well

Trial Number

Calculated Hydraulic Conductivity

cm/sec ft/day

Trial 1 7.7E-04 2.19

MWA-1 Trial 2 8.8E-04 2.50
Trial 3 1.8E-03 5.15

Trial 1 2.0E-03 5.53

MW-14 Trial 2 2.1E-03 5.87
Trial 3 2.0E-03 5.54

Average 1.6E-03 4.46




SLUG TEST DATA SHEET

FIELD DATA
Time Time
(secs) (min) Ay
Site Name Mercer Triangle 240| 4.00 0.19433
Date of Test August 18, 2015 242 4.03 0.19439
Monitoring Well ID: MWA-1 (Trial 1) 244 4.07 0.19874
246| 4.10 0.19821
Total Well Depth (TD): 40.3 feet 248| 4.13 0.19762
Screen Length(L): 15 feet 250 4.17 0.19184
Depth to Water(DW): 31.23 feet 252 4.20 0.19704
Height of Water Column(H): 9.07 feet 254 4.23 0.19256
Well Diameter: 2 inches 256| 4.27 0.19499
Borehole Diameter: 8 inches 258| 4.30 0.19292
Depth to Confining Unit (BGS) 50 feet 260| 4.33 0.20013
L/Rw = 22.5 262| 4.37 0.18766
(from graph) A= 2.9 264| 4.40 0.19586
B= 0.55 266| 4.43 0.19241
C= 2.7 268| 4.47 0.19389
(fromplot) AtT=0,y,= 0.3 feet 270 4.50 0.18904
T= 7 minutes 272 4.53 0.19211
yr= 0.6 feet 274 4.57 0.18874
276| 4.60 0.19228
. . 7.7E-04 cm/sec 278| 4.63 0.18634
Hydraulic Conductivity, k = 519 fuday >80l 267 018911
282| 4.70 0.1886
atT=0,y=0.3
1
\\
2
o 01
= 0.0 1.00 2.00 3-00 4.00 5:00 6-00 7-00
0.01
atT =7,y=0.6

Time - Minutes




SLUG TEST DATA SHEET

FIELD DATA
Time Time
(secs) (min) Ay
Site Name Mercer Triangle 62 1.03 ]0.327841
Date of Test August 18, 2015 64 1.07 0.32975
Monitoring Well ID: MWA-1 (Trial 2) 66 1.10 ]0.327784
68 1.13 ]0.322567
Total Well Depth (TD): 40 feet 70 1.17 ]0.325941
Screen Length(L): 15 feet 72 1.20 ]0.321691
Depth to Water(DW): 31.5 feet 74 1.23 0.32286
Height of Water Column(H): 8.5 feet 76 1.27 ]0.324401
Well Diameter: 2 inches 78 1.30 |0.318971
Borehole Diameter: 8 inches 80 1.33 ]0.317511
Depth to Confining Unit (BGS) 50 feet 82 1.37 ]10.319119
L/Rw = 22.5 84 1.40 ]0.316851
(from graph) A= 2.9 86 1.43 ]0.314653
B= 0.55 88 1.47 10.315228
C= 2.7 90 1.50 0.30775
(fromplot) AtT=0,y,= 0.36 feet 92 1.53 ]0.316624
T= 3.5 minutes 94 1.57 [0.310463
yr = 0.24 feet 96 1.60 |[0.305905
98 1.63 |0.307527
. L 8.8E-04 cm/sec 100 1.67 |0.297632
Hydraulic Conductivity, k = 550 fuday 102 170 10302095
104] 1.73 |0.305264
at T=0,y =0.38
= | T
- v ..MW
\\
0.1
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Time - Minutes

at T =3.5, y=0.24




Site Name
Date of Test
Monitoring Well ID:

SLUG TEST DATA SHEET

Mercer Triangle

August 18, 2015

MWA-1 (Trial 3)

Total Well Depth (TD): 40 feet
Screen Length(L): 15 feet
Depth to Water(DW): 31.5 feet
Height of Water Column(H): 8.5 feet
Well Diameter: 2 inches
Borehole Diameter: 8 inches
Depth to Confining Unit (BGS) 50 feet
L/Rw = 22.5
(from graph) A= 2.9
B= 0.55
C= 2.7
(fromplot) AtT=0,y,= 0.47 feet
T= 3 minutes
yr = 0.23 feet
. L 1.8E-03 cm/sec
Hydraulic Conductivity, k = 515 fuday

FIELD DATA

Time Time
(secs) (min) Ay

60 1.00| 0.357773

62 1.03] 0.363225

64 1.07| 0.356514

66 1.10] 0.352722

68 1.13] 0.351891

70 1.17] 0.347062

72 1.20] 0.345744

74 1.23] 0.345607

76 1.27] 0.3442

78 1.30] 0.342729

80 1.33] 0.342791

82 1.37] 0.335031

84 1.40| 0.335828

86 1.43] 0.334522

88 1.47] 0.328198

90 1.50] 0.328583

92 1.53] 0.326154

94 1.57] 0.321449

96 1.60| 0.320566

98 1.63] 0.314634

100 1.67| 0.31089

102 1.701 0.312092

. at T=0, y = 0.47

B T,
“\E Mﬂm
\
0.1

0.00 0.50

1.00

1.50 2.00

Time - Minutes

2.50 3.00
at T =3, y=0.23




SLUG TEST DATA SHEET

FIELD DATA

Time Time
(secs) (min) Ay
Site Name Mercer Triangle 0 0.00 0
Date of Test June 21,2016 2 0.03 -0.00315
Monitoring Well ID: MW-14 (Trial 1) 4 0.07 ]0.036983
6 0.10 |[-0.00118
Total Well Depth (TD): 85 feet 8 0.13 ]0.193158
Screen Length(L): 20 feet 10 0.17 0.81987
Depth to Water(DW): 70 feet 12 0.20 ]0.610671
Height of Water Column(H): 15 feet 14 0.23 ]0.475115
Well Diameter: 2 inches 16 0.27 [0.422917
Borehole Diameter: 8 inches 18 0.30 ]0.389398
Depth to Confining Unit (BGS) 100 feet 20 0.33 |0.346082
L/Rw = 30 22 0.37 [0.308684
(from graph) A= 2.9 24 0.40 ]0.280159
B= 0.55 26 0.43 [0.251445
C= 2.7 28 0.47 [0.238252
(fromplot) AtT=0,y,= 1.01 feet 30 0.50 ]0.221737
T= 0.5 minutes 32 0.53 [0.206293
yr= 0.2 feet 34 0.57 [0.192832
36 0.60 [0.184819
. L _ 2.0E-03 cm/sec 38 0.63 [0.173657
Hydraulic Conductivity, k = ) fUday 70 067 0167482
42 0.70 10.160286
atT=0,y=1.0
T =
= T
[«B}
2 —4
> - *
at T =0.5, y=0.2 I
0.1
0.00 010 020 030 040 050 060
*
0.01
Time - Minutes




SLUG TEST DATA SHEET

FIELD DATA

Time Time

(secs) (min) Ay
Site Name Mercer Triangle 0| 0.00 0
Date of Test June 21,2016 2| 0.03 -0.0038
Monitoring Well ID: MW-14 (Trial 2) 4] 0.07 ]0.008473
6] 0.10 -0.04805
Total Well Depth (TD): 85 feet 8| 0.13 |0.664847
Screen Length(L): 20 feet 10| 0.17 | 0.587363
Depth to Water(DW): 70 feet 12| 0.20 |0.518689
Height of Water Column(H): 15 feet 14) 0.23 | 0.443085
Well Diameter: 2 inches 16| 0.27 |0.398528
Borehole Diameter: 8 inches 18] 0.30 0.345217
Depth to Confining Unit (BGS) 100 feet 201 0.33 |0.300778
L/Rw = 30 22| 0.37 |0.260997
(from graph) A= 2.9 241 0.40 |0.231307
B= 0.55 26| 0.43 |0.199654
C= 2.7 28| 0.47 |0.179593
(fromplot) AtT=0,y,= 1.1 feet 30 0.50 [0.158822
T= 0.6 minutes 32| 0.53 |0.151066
yr= 0.14 feet 34| 057 [0.137762
36/ 0.60 |[0.127875
. L 2.1E-03 cm/sec 38| 0.63 |0.118728
Hydraulic Conductivity, k = T8 fuday 20 067 10109882
42 0.70 |0.106077
441 073 0.096699

10
atT=0,y=1.1
\
1
T—_
= \
= M
- T at T =0.6,|y=0.14
T e
0\’\0\,
0.1 —
0.60 016 020 030 040 050 0-60 070
0.01
Time - Minutes




SLUG TEST DATA SHEET

FIELD DATA
Time Time
(secs) (min) Ay
Site Name Mercer Triangle 0| 0.00 0
Date of Test June 21,2016 2| 0.03 0.007746
Monitoring Well ID: MW-14 (Trial 3) 4] 0.07 ]0.021782
6/ 0.10 |[0.021227
Total Well Depth (TD): 85 feet 8| 0.13 |0.008843
Screen Length(L): 20 feet 101 0.17 ]0.014588
Depth to Water(DW): 70 feet 121 0.20 |0.690784
Height of Water Column(H): 15 feet 14) 0.23 | 0.605597
Well Diameter: 2 inches 16| 0.27 0.51448
Borehole Diameter: 8 inches 18] 0.30 |0.489444
Depth to Confining Unit (BGS) 100 feet 201 0.33 | 0.416755
L/Rw = 30 22| 0.37 |0.375217
(from graph) A= 2.9 241 0.40 |0.343239
B= 0.55 26| 0.43 ]0.310753
C= 2.7 28| 0.47 |0.299508
(fromplot) AtT=0,y,= 14 feet 30( 0.50 0.28126
T= 0.6 minutes 32| 053 |0.262719
yr= 0.2 feet 34| 057 |0.253869
36|/ 0.60 |[0.243238
. L _ 2.0E-03 cm/sec 38| 0.63 0.23563
Hydraulic Conductivity, k = 55l fuday 20 067 10226119
42 0.70 |[0.218412
atT=0,y=14
1
——
= *+ 5
§ N
>
0.1
0.00 010 0:20 080 040 050 060
.
*
0.01
at T =0.6, y=0.2
Time - Minutes




GEOTECHNICAL & ENVIRONMENTAL
CcC ON S U LT AN TS

MW-15
‘<§>$ 4
TQ‘tthl PQY"-( NEWTON CHAPEL HARDMEN ARTS BUILDING
Mercer
Sherwood Hall
Hall
o d
P—P———=
ADAMS ST iy *
g ADAMS ST MwW-12 MW-16¢
] 2 —
SENIOR MW-9| < LANDSCAPED Greek
CENTER ] PRESIDEN[’S AREA PARKING House
g HOUSE Lot
o
M ./?—7 MUSIC Ad
CDESTROYED vshs BUILDING W MW-14
Greek
MW-10 z
MV (5384-5275) _ (5384-5025) | House
X 385
ES$KING x= 117
g 385-117 = 268 freek Greek Greek
< (5275-5025) _ ¢009 louse House House
E LINDEN AVE 268 '
V),
LINDEN AVE 1y Hydraulic Gradient = 0.009
Y i &
e
BUILDING Greek Greek Greek
House House House
A PQ!A-S Ereek
e ouse
Ve Greek
House
>
(M)
i}
)
< Ll
Z Greek PARKING
= House LOT
z PARKING
z LOT
-
a
(&)
House
JOHNSON AVE
LEGEND:
APPROXIMATE MONITORING ES$KING
WELL LOCATION
APPROXIMATE SOIL GAS )
SAMPLE LOCATION M <11 0 50, 700, ZOO' 300,
NOTE: Groundwater elevations DESTROYED)
used from the June 2016 sampling JOHNSON AVE
event,
\ SCALE: 17 = 100’
GEC RADIENT

HYDRAULIC GRADIENT CALCULATION
MERCER UNIVERSITY TRIANGLE, HSRA #10779
MACON, BIBB COUNTY, GEORGIA
GEC JOB #090698.210




BIOCHLOR Natural Attenuation Decision Support System Mercer Triangle |Data Input Instructions:
Version 2.2 June 2016 Run 1 115 1. Enter value directly....or
Excel 2000 Run Name AN or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @ 5. GENERAL 0.02 cells. Press Enter, then [ C
Ethanes O Simulation Time* 1000 |(y) § — L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 500 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 59.6 (ftryr) Modeled Area Length* 1200 |(f) ¥ Test if
or A Zone 1 Length* 1200 [(ft) Biotransformation Natural Attenuation
Hydraulic Conductivity K 1.6E-03 [(cm/sec) Zone 2 Length* 0 (fy Zone2= is Occurring — |
Hydraulic Gradient i 0.009  |(ft/ft) L-Zone 1 . _ .
Effective Porosity n 025 () 6. SOURCE DATA _ TYPE: Continuous \L’géta"g%'npa'?{(‘flrﬁoﬁl‘grg%lvgit‘a')‘xggnﬁg‘é?fsWe"
2. DISPERSION - ~ Source Options ] Spatially-Varying
Alpha x* 78  [(ft) Calc. g
(Alpha y) / (Alpha x)* 0.1 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha 2) / (Alpha x)* 1.E-99 |(-) Y1 Y2 Y3
3. ADSORPTION width*(ft) | 25 [ 75 | 150 |
Retardation Factor* R ks*
or Conc. (mg/L)* C1 Cc2 C3 (1/hyr)
Soil Bulk Density, rho 1.7 (kal/L) PCE .28 0.072 [ 0.049 |0
FractionOrganicCarbon, foc 1.0E-3 ) TCE .091 0.025 [ 0.009 |0 View of Plume Looking Down
Partition Coefficient Koc ~ DCE .042 0.009 0
PCE 426 | (L/kg) 3.90 “) VC 0 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 1.88 “) ETH 0
DCE 125 | (L/kg) 1.85 “)
VC 30 (L/kg) 1.20 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 3.05 |0 PCE Conc. (mg/L) .28 19 | .072 | .049
Common R (used in model)*=[ & 1.88 TCE Conc. (mg/L) 091 | .065 | .025 | .009
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L) .042 | .024 | .009
Zonel <— | > A (Llyr) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.242 | € 0.79 ETH Conc. (mg/L)
TCE DCE 0.300 | € 0.74 Distance from Source (ft) 0 30 380 640
DCE VC 0.100 | € 0.64 Date Data Collected 2016
VC ETH 0.400 | € 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 <_ | > A (Llyr) half-life (yrs) 5 - h
PCE TCE 0.000 | €& A RUN Hel p J [ Restore RESET
TCE DCE 0.000 | € HELP RUN ARRAY > Y
DCE VC 0.000 | < CENTERLINE SEE Paste
vC ETH 0.000 | € i 5




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

Distance from Source (ft)

PCE 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.280 0.106 0.082 0.070 0.062 0.056 0.051 0.048 0.045 0.043 0.041
Biotransformation| 0.2800 0.072 0.038 0.022 0.013 0.008 0.005 0.003 0.002 0.001 0.001
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.280 0.190 0.072 0.049
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.30
— See PCE
= 0.25
= See TCE
E o020
c
o 015  See DCE
[
= 0.10
S ~ SeeVC
= 0.05 B 00a
< ’ TreA LUOU™ 1200
o  SeeETH
O  0.00 ‘ : : S
1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to

[Log <:>Linear ] Input ‘ To A” To Array




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

Distance from Source (ft)

TCE 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.091 0.033 0.025 0.021 0.018 0.017 0.015 0.014 0.013 0.013 0.012
Biotransformation| 0.0910 0.038 0.027 0.020 0.014 0.010 0.007 0.005 0.003 0.002 0.002
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.091 0.065 0.025 0.009
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.10
— 0.09 See PCE
|
S, 008
= 0.07 See TCE
= 0.06
2 005  See DCE
o 0.04
S 0.03 ~ SeeVC
(&) 002 v ZaYa
= T 840 CCC Pl aYaYal
S o001 ¥oge=- 1200 . SeeETH
O 0.00 1 1 1 1 — — | B
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

DCE 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.042 0.013 0.009 0.008 0.007 0.006 0.006 0.005 0.005 0.005 0.004
Biotransformation| 0.0420 0.024 0.025 0.025 0.023 0.021 0.019 0.016 0.014 0.012 0.010
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.042 0.024 0.009
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.05
— See PCE
3
= ' See TCE
E o003
c
o 0  See DCE
*§ 0.02
= 0.02 ~ SeeVC
L o01
c 4180 v ZaYaY oA0 paval
c 001 e F2O=eBeh @ 60——3:080~ 1200 . See ETH
O 0.00 1 1 1 1 1 1 | B
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

VC 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.002 0.002 0.002
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.00 +
— See PCE
-
= 0.00 +
= See TCE
- 0.00 +
-2 \ See DCE
© 0.00 +
= \ See VC
S 000
S  SeeETH
ee
O  0.00 1 1 1 1 1 1 1 [
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




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

Distance from Source (ft)

ETH 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.001 0.001 0.002 0.003 0.004 0.005 0.005 0.006 0.006 0.007
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.01
— See PCE
= 0.01 +
= See TCE
E oo01-
c
S 000  See DCE
[
= 0.00 +
S ~ SeeVC
% 0.00 - |
See ETH
O 0.00 ! 1 1 1 1 1 | B
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE

e==No Degra

1.000 e PCE Prec

0.000 120.000240.000360.000480.000 720.000840.000960.0001080.000200.000 TCE Prec

@D CE Pre(
0.100

e=\/C Predi

Concentration (mg/L)

e FTH Prec
0.010

¢ PCE Fielc

B TCE Fielc

0.001 . ; . ; t f _
0 200 400 600 800 1000 1200 1400 A DCE Fiel

. B VC Field
[Log {linear ] Distance From Source (ft)

B ETH Fielc



Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
ol 0 120 240 360 480 600 720 840 960 1080 1200 O ETH
200|[ 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000
100|  0.000 0.013 0.013 0.010 0.007 0.005 0.003 0.002 0.001 0.001 0.001 Show No ‘
of 0.280 0.072 0.038 0.022 0.013 0.008 0.005 0.003 0.002 0.001 0.001
-100[  0.000 0.013 0.013 0.010 0.007 0.005 0.003 0.002 0.001 0.001 0.001
-200  0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000 Show ‘
MASS 1.5E+3 5.1E+2 3.4E+2 2.3E+2 1.6E+2 1.0E+2 7.0E+1 4. 7E+1 3.1E+1 2.1E+1 1.4E+1 :
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[Biotransformation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation . (Kg)
0.30 )
- 0.95 - Plume Mass If Biotransformation/Production (Kg)
= :
E o2 Mass Removed [ 7.9 |(Kg)
=
o 0.15 If "Can't Calc.", ;
IS make model area % Biotransformed =|| +71.8% ||
1= 0.10 200 longer % Change in Mass Rate = 99.0 % source to edge!
()]
g 0.05 .
8 N 0.000001 Current Volume of Ground Water in Plume 14.14 MGal
’ / : ft Flow Rate of Water Through Source Area 0.002 MGD
o - o |
2 8 8 ¢ 200
S 8 8 8 § § 3 Compare to Pump and Treat Pumping Rate (gpm)
. = 3 # Pore Volumes Removed Per Yr. 0.00
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 120 240 360 480 600 720 840 960 1080 1200 O ETH
200|[ 0.000 0.000 0.001 0.003 0.006 0.008 0.010 0.012 0.013 0.014 0.015
100|  0.000 0.019 0.029 0.033 0.034 0.035 0.034 0.034 0.033 0.032 0.031 Show No ‘
of 0.280 0.106 0.082 0.070 0.062 0.056 0.051 0.048 0.045 0.043 0.041
-100[  0.000 0.019 0.029 0.033 0.034 0.035 0.034 0.034 0.033 0.032 0.031
-200  0.000 0.000 0.001 0.003 0.006 0.008 0.010 0.012 0.013 0.014 0.015 Show ‘
MASS 1.5E+3 7.5E+2 7.4E+2 7.4E+2 7.4E+2 7.3E+2 7.3E+2 7.2E+2 7.1E+2 7.0E+2 6.9E+2
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[No Degradation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation . (Kg)
- - Plume Mass If Biotransformation/Production (Kg)
>
E Mass Removed [ 7.9 |i(kg)
=
2 If "Can't Calc.", ;
IS make model area % Biotransformed =|| +71.8% ||
% longer % Change in Mass Rate =  52.5% [(soucetoedoe
(&S]
§ Current Volume of Ground Water in Plume| Can't Calc. [MGal
Flow Rate of Water Through Source Area 0.002 MGD
Compare to Pump and Treat Pumping Rate (gpm)
; # Pore Volumes Removed Per Yr.
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




BIOCHLOR Natural Attenuation Decision Support System Mercer Triangle |Data Input Instructions:
Version 2.2 June 2016 Run 2 115 1. Enter value directly....or
Excel 2000 Run Name AN or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @ 5. GENERAL 0.02 cells. Press Enter, then [ C
Ethanes O Simulation Time* 1000 |(y) § — L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 500 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 59.6 (ftryr) Modeled Area Length* 3000 [(fy ¢ Test if
or A Zone 1 Length* 3000 |(ft) Biotransformation Natural Attenuation
Hydraulic Conductivity K 1.6E-03 [(cm/sec) Zone 2 Length* 0 (fy Zone2= is Occurring — |
Hydraulic Gradient i 0.009  |(ft/ft) L -Zone 1 . _ .
Effective Porosity n 025 () 6. SOURCE DATA _ TYPE: Continuous \L’géta"g%'npa'?{(‘flrﬁoﬁl‘grg%lvgit‘ggxggnﬁg‘é?fsWe"
2. DISPERSION - ~ Source Options ] Spatially-Varying
Alpha x* 78 () Calc. g
(Alpha y) / (Alpha x)* 0.1 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha 2) / (Alpha x)* 1.E-99 |(-) Y1 Y2 Y3
3. ADSORPTION width*(ft) | 25 [ 75 | 150 |
Retardation Factor* R ks*
or Conc. (mg/L)* C1 Cc2 C3 (1hyr)
Soil Bulk Density, rho 1.7 (ka/L) PCE .28 0.072 [ 0.049 |0
FractionOrganicCarbon, foc 1.0E-3 ) TCE .091 0.025 [ 0.009 |0 View of Plume Looking Down
Partition Coefficient Koc ~ DCE .042 0.009 0
PCE 426 | (L/kg) 3.90 “) VC 0 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 1.88 “) ETH 0
DCE 125 | (L/kg) 1.85 )
VC 30 (L/kg) 1.20 ) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 3.05 |0 PCE Conc. (mg/L) .28 A9 | .072 | .049
Common R (used in model)*=[ & 1.88 TCE Conc. (mg/L) 091 | .065 | .025 | .009
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L) .042 | .024 | .009
Zonel <— | > A (Llyr) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.242 | € 0.79 ETH Conc. (mg/L)
TCE DCE 0.300 | € 0.74 Distance from Source (ft) 0 30 380 640
DCE VC 0.100 | € 0.64 Date Data Collected 2016
VC ETH 0.400 | € 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 <_ | > A (Llyr) half-life (yrs) 5 - h
PCE TCE 0.000 | €& A RUN Hel p J [ Restore RESET
TCE DCE 0.000 | € HELP RUN ARRAY > Y
DCE VC 0.000 | < CENTERLINE SEE Paste
vC ETH 0.000 | € i 5




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

Distance from Source (ft)

PCE 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.280 0.075 0.056 0.046 0.041 0.036 0.033 0.031 0.029 0.027 0.026
Biotransformation| 0.2800 0.028 0.008 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.280 0.190 0.072 0.049
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.30
— See PCE
= 0.25
= See TCE
E o020
c
o 015  See DCE
[
= 0.10
S ~ SeeVC
g 005 40NN ANa NN oW WaYVa
5 TOOO==2400==3400==2-200= 3000  SeeETH
O 0.00 ‘ : : ‘ : 1 B
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

TCE 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.091 0.023 0.017 0.014 0.012 0.011 0.010 0.009 0.009 0.008 0.008
Biotransformation| 0.0910 0.023 0.010 0.004 0.002 0.001 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.091 0.065 0.025 0.009
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.10
— 0.09 See PCE
|
S, 008
= 0.07 See TCE
= 0.06
2 005  See DCE
o 0.04
S 0.03 ~ SeeVC
3] 0.02
< 490NN ~Na NN P WaVal
s 001 +800==2+00=—=2400==2700= 3000  SeeETH
O 0.00 : : : : | B
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

DCE 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.042 0.009 0.006 0.005 0.004 0.004 0.004 0.003 0.003 0.003 0.003
Biotransformation| 0.0420 0.025 0.021 0.015 0.010 0.006 0.004 0.002 0.001 0.001 0.001
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.042 0.024 0.009
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.05
— See PCE
3 o
= ' See TCE
E o003
c
o 0  See DCE
*§ 0.02
% 0.02 ~ SeeVC
g 0.01
0.01
o
O o000 | | : ‘ ‘ > 3000 | | SeeETH
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

VC 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.003 0.003 0.003 0.002 0.001 0.001 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.00 +
— See PCE
-
= 0.00 +
= See TCE
- 0.00 +
-2 \ See DCE
© 0.00 +
= \ See VC
S 000
S  SeeETH
ee
O  0.00 1 1 1 1 1 1 1 [
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

ETH 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.002 0.004 0.006 0.007 0.007 0.007 0.007 0.007 0.007 0.007
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.01
— See PCE
- 0.01 +
= —
g 001 See TCE
c 0.01 -
2  See DCE
T 0.00 +
S 000 - ~ SeeVC
S 000 -
o  SeeETH
O 0.00 1 1 1 1 1 1 | B
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




Concentration (mg/L)

Centerline Output

e No Degradation, Total Ethenes

1.000 e PCE Prediction

0.000 300.000600.00®00.00aL200.000 1800.000100.0a1400.002700.0(&D00.000 -
== TCE Prediction

e DCE Prediction
0.100

e==\/C Prediction

e ETH Prediction

0.010

*

PCE Field Data

B TCE Field Data

0.001 f t t t t t .
0 500 1000 1500 2000 2500 3000 3500 A DCE Field Data

i B VC Field Data
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Page 1



Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 O ETH
200/ 0.000 0.002 0.008 0.012 0.015 0.016 0.017 0.017 0.017 0.017 0.017
100|  0.000 0.031 0.035 0.033 0.031 0.030 0.028 0.027 0.025 0.024 0.023 Show No ‘
0 0.280 0.075 0.056 0.046 0.041 0.036 0.033 0.031 0.029 0.027 0.026
-100[  0.000 0.031 0.035 0.033 0.031 0.030 0.028 0.027 0.025 0.024 0.023
-200  0.000 0.002 0.008 0.012 0.015 0.016 0.017 0.017 0.017 0.017 0.017 Show ‘
MASS 1.5E+3 7.4E+2 7.3E+2 7.2E+2 6.9E+2 6.7E+2 6.4E+2 6.2E+2 6.0E+2 5.8E+2 5.6E+2
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[No Degradation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation . (Kg)
- - Plume Mass If Biotransformation/Production (Kg)
>
13 Mass Removed (K)
=
2 If "Can't Calc.", ;
§ make model area % Biotransformed =|| +83.8% ||
£ longer % Change in Mass Rate =  61.7% [(sourceoedoe
(&S]
§ Current Volume of Ground Water in Plume| Can't Calc. [MGal
Flow Rate of Water Through Source Area 0.002 MGD
Compare to Pump and Treat Pumping Rate (gpm)
; # Pore Volumes Removed Per Yr.
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 O ETH
200/ 0.000 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100|  0.000 0.012 0.005 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 Show No ‘
0 0.280 0.028 0.008 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000
-100[  0.000 0.012 0.005 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000
-200  0.000 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Show ‘
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[Biotransformation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation . (Kg)
0.30 )
- 0.95 - Plume Mass If Biotransformation/Production (Kg)
= L
E o020 Mass Removed (Kg)
=
o 0.15 If "Can't Calc.", ;
IS make model area % Biotransformed =|| +83.8% ||
1= 0.10 Z7 200 e % Change in Mass Rate = 100.0 % |(source to edge:
5 :
g 0.05 Z .
8 03 o 0.000001 Current Volume of Ground Water in Plume 12.62 MGal
’ : iy ft Flow Rate of Water Through Source Area 0.002 MGD
o / .
S 8 8 o 200
S B 8 E g E 3 Compare to Pump and Treat Pumping Rate (gpm)
. N o~ 8 # Pore Volumes Removed Per Yr. 0.00
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |



BIOCHLOR Natural Attenuation Decision Support System Mercer Triangle |Data Input Instructions:
Version 2.2 January 2008 Run 1 115 1. Enter value directly....or
Excel 2000 Run Name AN or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @ 5. GENERAL 0.02 cells. Press Enter, then [ C
Ethanes O Simulation Time* 1000 |(y) § — L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 500 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 59.6 (ftryr) Modeled Area Length* 1200 |(f) ¥ Test if
or A Zone 1 Length* 1200 [(ft) Biotransformation Natural Attenuation
Hydraulic Conductivity K 1.6E-03 [(cm/sec) Zone 2 Length* 0 (fy Zone2= is Occurring — |
Hydraulic Gradient i 0.009  |(ft/ft) L-Zone 1 . _ .
Effective Porosity n 025 () 6. SOURCE DATA _ TYPE: Continuous \L’géta"g%'npa'?{(‘flrﬁoﬁl‘grg%lvgit‘a')‘xggnﬁg‘é?fsWe"
2. DISPERSION - ~ Source Options ] Spatially-Varying
Alpha x* 78  [(ft) Calc. g
(Alpha y) / (Alpha x)* 0.1 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha 2) / (Alpha x)* 1.E-99 |(-) Y1 Y2 Y3
3. ADSORPTION width*(ft) | 25 [ 75 | 130 |
Retardation Factor* R ks*
or Conc. (mg/L)* C1 Cc2 C3 (1/hyr)
Soil Bulk Density, rho 1.7 (ka/L) PCE 1.2 2 .15 |0
FractionOrganicCarbon, foc 1.0E-3 ) TCE .34 .021 | .047 |0 View of Plume Looking Down
Partition Coefficient Koc ~ DCE .15 .007 | .019 |0
PCE 426 | (L/kg) 3.90 “) VC 0 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 1.88 “) ETH 0
DCE 125 | (L/kg) 1.85 “)
VC 30 (L/kg) 1.20 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 3.05 |0 PCE Conc. (mg/L) 1.2 2 15 .071
Common R (used in model)*=[ & 1.88 TCE Conc. (mg/L) 34 | 021 ] .047] 04
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L) 15 .007 | .019 | .002
Zonel <— | > A (Llyr) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.242 | € 0.79 ETH Conc. (mg/L)
TCE DCE 0.300 | € 0.74 Distance from Source (ft) 0 30 380 640
DCE VC 0.100 | € 0.64 Date Data Collected 2008
VC ETH 0.400 | € 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 <_ | > A (Llyr) half-life (yrs) 5 - h
PCE TCE 0.000 | €& A RUN Hel p J [ Restore RESET
TCE DCE 0.000 | € HELP RUN ARRAY > Y
DCE VC 0.000 | < CENTERLINE
SEE Paste
vC ETH 0.000 | € i 5




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

Distance from Source (ft)

PCE 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 1.200 0.388 0.292 0.244 0.214 0.193 0.177 0.164 0.154 0.146 0.138
Biotransformation| 1.2000 0.263 0.134 0.076 0.045 0.027 0.017 0.011 0.007 0.004 0.003
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 1.200 0.200 0.150 0.071
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
1.40
— See PCE
- 1.20
~
CE» 1.00 See TCE
c 0.80
2  See DCE
T 0.60
S 040 ~ SeeVC
(&)
c 0.20 = ZaVal aan FaVa¥al P aYaYal
Q PEETTTOROT=I89==—1880~ 1200 See ETH
O 000 | : —ii ‘ ‘ ‘ | | SeeETH
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

TCE 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.340 0.097 0.073 0.061 0.054 0.048 0.044 0.041 0.039 0.037 0.035
Biotransformation| 0.3400 0.124 0.091 0.066 0.047 0.033 0.023 0.016 0.011 0.008 0.005
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.340 0.021 0.047 0.040
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.40
— See PCE
< 035
~
CE» 0.30 See TCE
~ 0.25
c
2 020  See DCE
S o015
§ 0.10 \ See VC
c 005 i ZaVal oa0 FaVa¥al EWaVaYal
O  0.00 : : : : S— : : [
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

DCE 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.150 0.042 0.031 0.026 0.023 0.021 0.019 0.017 0.016 0.015 0.015
Biotransformation| 0.1500 0.079 0.082 0.081 0.076 0.069 0.061 0.053 0.046 0.039 0.033
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.150 0.007 0.019 0.002
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.16
— See PCE
< 014
~
CE» 0.12 See TCE
~ 0.10
c
2 008  See DCE
§ 0.04 ~ SeeVC
c 002  ZaVal oan Pavayal EWaYaYal
5 PGB §@=—=:-086= 1200  See ETH
O 0.00 1 1 1 | [
800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

VC 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.006 0.008 0.009 0.010 0.010 0.009 0.009 0.008 0.007 0.006
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.01 -
— 0.01 - See PCE
-
S 001 -
= 0.01 See TCE
- 001 -
S o001  See DCE
o 0.01 -
S 0.00 ~ SeeVC
o 0.00 +
S 000
o -  SeeETH
O  0.00 1 1 1 1 1 1 | [
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




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

Distance from Source (ft)

ETH 0 120 240 360 480 600 720 840 960 1080 1200
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.002 0.005 0.007 0.010 0.013 0.015 0.017 0.019 0.020 0.021
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.03
— See PCE
|
S 002
= See TCE
= 0.02
-2 \ See DCE
o 0.01
= \ See VC
S o001
S  SeeETH
ee
O 0.00 1 1 1 1 1 1 | B
0 200 400 600 800 1000 1200 1400
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




Concentration (mg/L)

10.000

Centerline Output

1.000

4
0.100

0.010

0.001

0.000 120.00@40.00360.00@80.000

720.00@40.00®60.00@.080.0a200.000

Distance From Source (ft)

Page 1

1200

1400

==No0 Degradation, Total Ethenes

=P CE Prediction

== TCE Prediction

e D CE Prediction

e==\/C Prediction

e=ETH Prediction

¢ PCE Field Data

B TCE Field Data

A DCE Field Data

B VC Field Data

B ETH Field Data



Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 120 240 360 480 600 720 840 960 1080 1200 O ETH
200/ 0.000 0.000 0.003 0.010 0.018 0.026 0.033 0.038 0.043 0.046 0.049
100|  0.000 0.052 0.092 0.109 0.115 0.117 0.116 0.114 0.112 0.109 0.107 Show No ‘
off 1.200 0.388 0.292 0.244 0.214 0.193 0.177 0.164 0.154 0.146 0.138
-100[  0.000 0.052 0.092 0.109 0.115 0.117 0.116 0.114 0.112 0.109 0.107
-200  0.000 0.000 0.003 0.010 0.018 0.026 0.033 0.038 0.043 0.046 0.049 Show ‘
MASS 6.2E+3 2.6E+3 2.5E+3 2.5E+3 2.5E+3 2.5E+3 2.5E+3 2.4E+3 2.4E+3 2.4E+3 2.3E+3
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[No Degradation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation : (Kg)
~ - Plume Mass If Biotransformation/Production (Kg)
>
£ Mass Removed (o)
=
2 If "Can't Calc.", ;
IS make model area % Biotransformed =|| +70.1% ||
% longer % Change in Mass Rate =  62.5% [(soucetoedoe
(&S]
§ Current Volume of Ground Water in Plume| Can't Calc. [MGal
Flow Rate of Water Through Source Area 0.002 MGD
Compare to Pump and Treat Pumping Rate (gpm)
; # Pore Volumes Removed Per Yr.
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 120 240 360 480 600 720 840 960 1080 1200 O ETH
200/ 0.000 0.000 0.001 0.003 0.004 0.004 0.003 0.003 0.002 0.001 0.001
100|| 0.000 0.035 0.042 0.034 0.024 0.017 0.011 0.007 0.005 0.003 0.002 Show No ‘
off 1.200 0.263 0.134 0.076 0.045 0.027 0.017 0.011 0.007 0.004 0.003
-100|| 0.000 0.035 0.042 0.034 0.024 0.017 0.011 0.007 0.005 0.003 0.002
-200|| 0.000 0.000 0.001 0.003 0.004 0.004 0.003 0.003 0.002 0.001 0.001 Show ‘
MASS 6.2E+3 1.7E+3 1.2E+3 7.8E+2 5.3E+2 3.5E+2 2.4E+2 1.6E+2 1.1E+2 7.1E+1 4.8E+1 :
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[Biotransformation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation : (Kg)
1.20 )
S 100 - Plume Mass If Biotransformation/Production (Kg)
= .
E o080 Mass Removed (Kg)
=
o 0.60 If "Can't Calc.", ;
IS make model area % Biotransformed =|| +70.1% ||
= 04y 200 BT % Change in Mass Rate =  99.2% [isoucetedas
()]
g 0.20
8 0.00 7/ 0.000001 Current Volume of Ground Water in Plume 23.23 MGal
‘ / ft Flow Rate of Water Through Source Area 0.002 MGD
o < 7 . R
2 8 8 ¢ 200
S 8 8 8 § § 3 Compare to Pump and Treat Pumping Rate (gpm)
. = 3 # Pore Volumes Removed Per Yr. 0.00
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




BIOCHLOR Natural Attenuation Decision Support System Mercer Triangle |Data Input Instructions:
Version 2.2 January 2008 Run 2 115 1. Enter value directly....or
Excel 2000 Run Name AN or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @ 5. GENERAL 0.02 cells. Press Enter, then [ C
Ethanes O Simulation Time* 1000 |(y) § — L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 500 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 59.6 (ftryr) Modeled Area Length* 3000 [(fy ¢ Test if
or A Zone 1 Length* 3000 |(ft) Biotransformation Natural Attenuation
Hydraulic Conductivity K 1.6E-03 [(cm/sec) Zone 2 Length* 0 (fy Zone2= is Occurring — |
Hydraulic Gradient i 0.009  |(ft/ft) L-Zone 1 . _ .
Effective Porosity n 025 () 6. SOURCE DATA _ TYPE: Continuous \L’géta"g%'npa'?{(‘flrﬁoﬁl‘grg%lvgit‘a')‘xggnﬁg‘é?fsWe"
2. DISPERSION - ~ Source Options ] Spatially-Varying
Alpha x* 78  [(ft) Calc. g
(Alpha y) / (Alpha x)* 0.1 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha 2) / (Alpha x)* 1.E-99 |(-) Y1 Y2 Y3
3. ADSORPTION width*(ft) | 25 [ 75 | 130 |
Retardation Factor* R ks*
or Conc. (mg/L)* C1 Cc2 C3 (1/hyr)
Soil Bulk Density, rho 1.7 (ka/L) PCE 1.2 2 .15 |0
FractionOrganicCarbon, foc 1.0E-3 ) TCE .34 .021 | .047 |0 View of Plume Looking Down
Partition Coefficient Koc ~ DCE .15 .007 | .019 |0
PCE 426 | (L/kg) 3.90 “) VC 0 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 1.88 “) ETH 0
DCE 125 | (L/kg) 1.85 “)
VC 30 (L/kg) 1.20 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 3.05 |0 PCE Conc. (mg/L) 1.2 2 15 .071
Common R (used in model)*=[ & 1.88 TCE Conc. (mg/L) 34 | 021 ] .047] 04
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L) 15 .007 | .019 | .002
Zonel <— | > A (Llyr) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.242 | € 0.79 ETH Conc. (mg/L)
TCE DCE 0.300 | € 0.74 Distance from Source (ft) 0 30 380 640
DCE VC 0.100 | € 0.64 Date Data Collected 2008
VC ETH 0.400 | € 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 <_ | > A (Llyr) half-life (yrs) 5 - h
PCE TCE 0.000 | €& A RUN Hel p J [ Restore RESET
TCE DCE 0.000 | € HELP RUN ARRAY > Y
DCE VC 0.000 | < CENTERLINE
SEE Paste
vC ETH 0.000 | € i 5




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

Distance from Source (ft)

PCE 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 1.200 0.264 0.193 0.159 0.138 0.124 0.114 0.105 0.099 0.093 0.088
Biotransformation| 1.2000 0.100 0.027 0.009 0.003 0.001 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 1.200 0.200 0.150 0.071
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
1.40
— See PCE
- 1.20
~
CE» 1.00 See TCE
c 0.80
2  See DCE
T 0.60
S 040 ~ SeeVC
% 0.20 660—aa |
9803200~ $+8600==2400=—=2400==2700= 3000 See ETH
O 0.00 - SR ‘ ; ! : : 1 B
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




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

Distance from Source (ft)

TCE 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.340 0.066 0.048 0.040 0.035 0.031 0.029 0.026 0.025 0.023 0.022
Biotransformation| 0.3400 0.078 0.033 0.014 0.005 0.002 0.001 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.340 0.021 0.047 0.040
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.40
— See PCE
< 035
>
= 0.30 See TCE
~ 0.25
c
2 020  See DCE
S o015
T 010 . SeeVC
(&)
g 005 4 0NN laW.WaVal AN ~ FaVal
8 oo 18002100 24002700~ 3000 | . SeeETH

0 500 1000 1500 2000 2500 3000 3500

Distance From Source (ft.)

Time:
[ 1,000.0 Years I Return to

[Log <:>Linear ] Input ‘ To A” To Array

Prepare Animation




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

Distance from Source (ft)

DCE 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.150 0.028 0.021 0.017 0.015 0.013 0.012 0.011 0.010 0.010 0.009
Biotransformation| 0.1500 0.082 0.069 0.050 0.033 0.021 0.013 0.008 0.005 0.003 0.002
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site| 0.150 0.007 0.019 0.002
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.16
— See PCE
< 014
~
CE» 0.12 See TCE
~ 0.10
c
2 008  See DCE
S o006
T 004 ~ SeeVC
(&)
g 0.02
S 0.00 ‘ ) 3000 \ See ETH

0 500 1000 1500 2000 2500 3000 3500

Distance From Source (ft.)

Time:
[ 1,000.0 Years I Return to

[Log <:>Linear ] Input ‘ To A” To Array

Prepare Animation




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

Distance from Source (ft)

VC 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.009 0.010 0.008 0.006 0.004 0.003 0.002 0.001 0.001 0.000
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.01 -
— 0.01 - See PCE
-
S 001 -
= 0.01 See TCE
- 001 -
S o001  See DCE
o 0.01 -
S 0.00 ~ SeeVC
o 0.00 +
S 000
o -  SeeETH
O  0.00 1 1 1 1 — 1 | [
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




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

Distance from Source (ft)

ETH 0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.0000 0.006 0.013 0.018 0.021 0.023 0.024 0.024 0.023 0.023 0.022
Monitoring Well Locations (ft)
0 30 380 640
Field Data from Site
e===No Degradation/Production == Sequential 1st Order Decay Field Data from Site
0.03
— See PCE
| —
S 002
= See TCE
= 0.02
-2 \ See DCE
o 0.01
= \ See VC
S o001+
S  SeeETH
ee
O 0.00 1 1 1 1 1 1 | B
0 500 1000 1500 2000 2500 3000 3500
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Return to To All To Array

[Log <—>Linear ] Input




Concentration (mg/L)

10.000

Centerline Output

1.000

0.100

0.010

0.001

0.000 300.000500.000200.0001200.000 1800.0081.00.002400.008700.008000.000

500 1000 1500 2000

Distance From Source (ft)

2500

Page 1

3000

3500

== No Degradation, Total Ethenes

e PCE Prediction

== TCE Prediction

e D CE Prediction

e==\/C Prediction

e ETH Prediction

¢ PCE Field Data

B TCE Field Data

A DCE Field Data

B VC Field Data

B ETH Field Data



Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 O ETH
200/ 0.000 0.006 0.026 0.041 0.049 0.054 0.057 0.058 0.058 0.058 0.058
100|  0.000 0.103 0.117 0.113 0.107 0.101 0.095 0.091 0.087 0.083 0.080 Show No ‘
off 1.200 0.264 0.193 0.159 0.138 0.124 0.114 0.105 0.099 0.093 0.088
-100[  0.000 0.103 0.117 0.113 0.107 0.101 0.095 0.091 0.087 0.083 0.080
-200  0.000 0.006 0.026 0.041 0.049 0.054 0.057 0.058 0.058 0.058 0.058 Show ‘
MASS 6.2E+3 2.5E+3 2.5E+3 2.4E+3 2.3E+3 2.3E+3 2.2E+3 2.1E+3 2.0E+3 2.0E+3 1.9E+3
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[No Degradation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation ] (Kg)
~ - Plume Mass If Biotransformation/Production (Kg)
>
£ Mass Removed (o)
=
2 If "Can't Calc.", ;
§ make model area % Biotransformed =|| +81.7% ||
% longer % Change in Mass Rate =  69.7 % [(souce o edoe
(&S]
§ Current Volume of Ground Water in Plume| Can't Calc. |MGal
Flow Rate of Water Through Source Area 0.002 MGD
Compare to Pump and Treat Pumping Rate (gpm)
; # Pore Volumes Removed Per Yr.
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




Start Here —» @ PCE
DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) O VC
| 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 O ETH
200/ 0.000 0.002 0.004 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000
100|| 0.000 0.039 0.017 0.006 0.002 0.001 0.000 0.000 0.000 0.000 0.000 Show No ‘
off 1.200 0.100 0.027 0.009 0.003 0.001 0.000 0.000 0.000 0.000 0.000
-100|| 0.000 0.039 0.017 0.006 0.002 0.001 0.000 0.000 0.000 0.000 0.000
-200|| 0.000 0.002 0.004 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 Show ‘
RATE Displayed Compound
(mg/day) Time:|| 1000 |iyr Target Level: 0.005 |img/L Displayed Model: [[Biotransformation [ PCE [
Plume Mass (Order-of-Magnitude Accuracy)
e Plume Mass If No Degradati
Gallon ume Mass If No Degradation : (Kg)
1.20 )
S 100 - Plume Mass If Biotransformation/Production (Kg)
= .
E o080 Mass Removed (Kg)
=
° 0.60 If "Can't Calc.", ;
IS 7 make model area % Biotransformed =|| +81.7% ||
1= LAt ol ki 200 e % Change in Mass Rate = 100.0 % |(source to edge:
()] -
g 0.20 e 2 .
8 03 L o 0.000001 Current Volume of Ground Water in Plume 25.25 MGal
: i ft Flow Rate of Water Through Source Area 0.002 MGD
o / .
S 8 8 o 200
S B 8 E g E 3 Compare to Pump and Treat Pumping Rate (gpm)
. N o~ 8 # Pore Volumes Removed Per Yr. 0.00
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time (yr)
Mass HELP To Centerline ~ Return to Input
Plot All Data Plot Data > Target |




APPENDIX F

VAPOR INTRUSION SCREENING LEVEL
(VISL) CALCULATOR

GEC



COMMERCIAL GROUNDWATER
SCENARIO

MWA-1, MWA-2, MWD-6 DATA

GEC



OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

MWA-1

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - -- 2.00E-05 S
11104-28-2 Aroclor 1221 - - -- 5.70E-04 S
11141-16-5 Aroclor 1232 - - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - -- 5.70E-04 S
12672-29-6 Aroclor 1248 - - -- 5.70E-04 S
11097-69-1 Aroclor 1254 - - -- 5.70E-04 S
11096-82-5 Aroclor 1260 - - -- 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - -- 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride No HLC - -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - -- 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - -- -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - -- 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

72-55-9 DDE, p,p'- - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - -- -- 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - -- -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- - - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - -- 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - -- 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |

X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - -- 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - -- 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - -- 2.00E-02 |
74-90-8 Hydrogen Cyanide - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride -- - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) No HLC - 1.00E-01 P
91-20-3 Naphthalene - -- -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl No HLC - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - -- 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - -- 1.00E+00 X
115-07-1 Propylene - - -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - -- 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide No HLC - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 1.5E+02 4.13E+01 8.8E-07 2.4E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride No HLC - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 4.5E+01 7.10E+00 2.4E-06 8.1E-01 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecsttca:n(:reilz;ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R GW 24 ET_C GW 8 ET_GW 8
) Generic Attenuation Factors: Residential Commercial Selected (based on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.0005 AFgw_C_GW  0.0005 AFgw_GW  0.0005
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
) Special Case Chemicals Residential Commercial Selected “’?S‘Ed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0- 2 years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic | VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR Concentration RFC Indicator
Caw Cia JUR Source* RIC Source*
CAS Chemical Name (ug/L) (ug/m®) G g (ug/m®)* (mg/m?) i
| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at http://www.atsdr.cdc.gov/mrls/index.htm
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5

X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).

Yellow highlighting indicates site-specific parameters that may be edited by the user

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

MWA-2

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - -- 2.00E-05 S
11104-28-2 Aroclor 1221 - - -- 5.70E-04 S
11141-16-5 Aroclor 1232 - - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - -- 5.70E-04 S
12672-29-6 Aroclor 1248 - - -- 5.70E-04 S
11097-69-1 Aroclor 1254 - - -- 5.70E-04 S
11096-82-5 Aroclor 1260 - - -- 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - -- 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride No HLC - -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - -- 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - -- -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - -- 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

72-55-9 DDE, p,p'- - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - -- -- 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - -- -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- - - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - -- 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - -- 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |

X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - -- 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - -- 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - -- 2.00E-02 |
74-90-8 Hydrogen Cyanide - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride -- - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) No HLC - 1.00E-01 P
91-20-3 Naphthalene - -- -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl No HLC - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - -- 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - -- 1.00E+00 X
115-07-1 Propylene - - -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - -- 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide No HLC - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 1.9E+02 5.23E+01 1.1E-06 3.0E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride No HLC - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 6.5E+01 1.03E+01 3.4E-06 1.2E+00 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecsttcegn(:reil[s);ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R GW 24 ET_C GW 8 ET_GW 8
) Generic Attenuation Factors: Residential Commercial Selected (bf’,‘sed on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.0005 AFgw_C_GW  0.0005 AFgw_GW  0.0005
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
) Special Case Chemicals Residential Commercial Selected (bf’,‘sed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0- 2 years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic | VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR Concentration RFC Indicator
Caw Cia UR Source* RIC Source*
CAS Chemical Name (ug/L) (ug/m®) G g (ug/m®)* (mg/m?) i
| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at http://www.atsdr.cdc.gov/mrls/index.htm
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5

X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).

Yellow highlighting indicates site-specific parameters that may be edited by the user

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

MWD-6

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - -- 2.00E-05 S
11104-28-2 Aroclor 1221 - - -- 5.70E-04 S
11141-16-5 Aroclor 1232 - - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - -- 5.70E-04 S
12672-29-6 Aroclor 1248 - - -- 5.70E-04 S
11097-69-1 Aroclor 1254 - - -- 5.70E-04 S
11096-82-5 Aroclor 1260 - - -- 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - -- 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride No HLC - -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - -- 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - -- -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - -- 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

72-55-9 DDE, p,p'- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - -- 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - - -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - -- 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- - - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - -- 1.30E-03 |
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |

X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - -- 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - -- 2.00E-02 |
74-90-8 Hydrogen Cyanide - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) No HLC - 1.00E-01 P
91-20-3 Naphthalene - - -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl No HLC - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - -- 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - 3.00E-04 |
7803-51-2 Phosphine - - -- 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide No HLC - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 2.8E+02 7.71E+01 1.6E-06 4.4E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride No HLC - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 9.1E+01 1.44E+01 4.8E-06 1.6E+00 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecsttcegn(:reil[s);ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R GW 24 ET_C GW 8 ET_GW 8
) Generic Attenuation Factors: Residential Commercial Selected (bf’,‘sed on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.0005 AFgw_C_GW  0.0005 AFgw_GW  0.0005
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
) Special Case Chemicals Residential Commercial Selected (bf’,‘sed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0- 2 years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic | VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR Concentration RFC Indicator
Caw Cia UR Source* RIC Source*
CAS Chemical Name (ug/L) (ug/m®) G g (ug/m®)* (mg/m?) i
| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at http://www.atsdr.cdc.gov/mrls/index.htm
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5

X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).

Yellow highlighting indicates site-specific parameters that may be edited by the user

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

MW-10

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - -- 2.00E-05 S
11104-28-2 Aroclor 1221 - - -- 5.70E-04 S
11141-16-5 Aroclor 1232 - - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - -- 5.70E-04 S
12672-29-6 Aroclor 1248 - - -- 5.70E-04 S
11097-69-1 Aroclor 1254 - - -- 5.70E-04 S
11096-82-5 Aroclor 1260 - - -- 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - -- 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride No HLC - -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - -- 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - -- -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - -- 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

72-55-9 DDE, p,p'- - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - -- -- 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - -- -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- - - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - -- 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - -- 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |

X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - -- 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - -- 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - -- 2.00E-02 |
74-90-8 Hydrogen Cyanide - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride -- - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) No HLC - 1.00E-01 P
91-20-3 Naphthalene - - -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl No HLC - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - -- 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - 3.00E-04 |
7803-51-2 Phosphine - - -- 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide No HLC - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 2.2E+01 6.06E+00 5.6E-07 1.5E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride No HLC - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene - - 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecsttcegn(:reil[s);ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R GW 24 ET_C GW 8 ET_GW 24
) Generic Attenuation Factors: Residential Commercial Selected (bf’,‘sed on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.0005 AFgw_C_GW  0.0005 AFgw_GW  0.0005
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
) Special Case Chemicals Residential Commercial Selected (bf’,‘sed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0- 2 years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic | VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR Concentration RFC Indicator
Caw Cia UR Source* RIC Source*
CAS Chemical Name (ug/L) (ug/m®) G g (ug/m®)* (mg/m?) i
| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at http://www.atsdr.cdc.gov/mrls/index.htm
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5

X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).

Yellow highlighting indicates site-specific parameters that may be edited by the user

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

MW-13

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - -- 2.00E-05 S
11104-28-2 Aroclor 1221 - - -- 5.70E-04 S
11141-16-5 Aroclor 1232 - - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - -- 5.70E-04 S
12672-29-6 Aroclor 1248 - - -- 5.70E-04 S
11097-69-1 Aroclor 1254 - - -- 5.70E-04 S
11096-82-5 Aroclor 1260 - - -- 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - -- 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride No HLC - -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - -- 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - -- -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - -- 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

72-55-9 DDE, p,p'- - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - -- -- 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - -- -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- - - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - -- 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - -- 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |

X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - -- 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - -- 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - -- 2.00E-02 |
74-90-8 Hydrogen Cyanide - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride -- - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) No HLC - 1.00E-01 P
91-20-3 Naphthalene - -- -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl No HLC - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - -- 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - -- 1.00E+00 X
115-07-1 Propylene - - -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - -- 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide No HLC - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 7.2E+01 1.98E+01 1.8E-06 4.8E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride No HLC - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 2.5E+01 3.95E+00 1.6E-05 1.9E+00 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecsttca:n(:reilz;ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R GW 24 ET_C GW 8 ET_GW 24
) Generic Attenuation Factors: Residential Commercial Selected (based on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.0005 AFgw_C_GW  0.0005 AFgw_GW  0.0005
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
) Special Case Chemicals Residential Commercial Selected “’?S‘Ed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0- 2 years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic | VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR Concentration RFC Indicator
Caw Cia JUR Source* RIC Source*
CAS Chemical Name (ug/L) (ug/m®) G g (ug/m®)* (mg/m?) i
| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at http://www.atsdr.cdc.gov/mrls/index.htm
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5

X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).

Yellow highlighting indicates site-specific parameters that may be edited by the user

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

MW-14

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . .
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Uit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny JUR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - -- 2.00E-05 S
11104-28-2 Aroclor 1221 - - -- 5.70E-04 S
11141-16-5 Aroclor 1232 - - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - -- 5.70E-04 S
12672-29-6 Aroclor 1248 - - -- 5.70E-04 S
11097-69-1 Aroclor 1254 - - -- 5.70E-04 S
11096-82-5 Aroclor 1260 - - -- 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - -- 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride No HLC - -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - -- 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - -- -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - -- 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i

72-55-9 DDE, p,p'- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - -- 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - - -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - -- 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- - - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - -- 1.30E-03 |
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |

X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - -- 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - -- 2.00E-02 |
74-90-8 Hydrogen Cyanide - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) No HLC - 1.00E-01 P
91-20-3 Naphthalene - - -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl No HLC - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - -- 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - 3.00E-04 |
7803-51-2 Phosphine - - -- 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide No HLC - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 4.9E+01 1.35E+01 1.3E-06 3.2E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride No HLC - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 9.1E+00 1.44E+00 5.8E-06 6.9E-01 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Caw Cia R Ny UR Source RIC Source
CAS Chemical Name (ug/L) (ug/m®) Q (ug/m®)* (mg/m?) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecsttcegn(:reil[s);ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R GW 24 ET_C GW 8 ET_GW 24
) Generic Attenuation Factors: Residential Commercial Selected (bf’,‘sed on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.0005 AFgw_C_GW  0.0005 AFgw_GW  0.0005
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
) Special Case Chemicals Residential Commercial Selected (bf’,‘sed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0- 2 years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 20 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI . )
Groundwater Indoor Air Carcinogenic | VI Hazard Inhalat_lon Lol Referencg Mutagenic
Concentration Concentration Risk Risk IUR Concentration RFC Indicator
Caw Cia UR Source* RIC Source*
CAS Chemical Name (ug/L) (ug/m®) G g (ug/m®)* (mg/m?) i
| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at http://www.atsdr.cdc.gov/mrls/index.htm
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5

X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).

Yellow highlighting indicates site-specific parameters that may be edited by the user

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Groundwater to Indoor Air Worksheet Page 50f 5



COMMERCIAL SOIL GAS SCENARIO

VS-1 & VS-2 DATA

GEC



VS-15
OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated VI . )
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Inhalat»lon gl Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Csg Cia UR Source RIC Source
) g 3 CR HQ = z -
CAS Chemical Name (ug/m®) (ug/m”) (ug/m”) (mg/m”) i

x [75-07-0 Acetaldehyde - - - 2.20E-06 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein - - - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile - - - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol - - - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia - - - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X
12674-11-2 Aroclor 1016 - - - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 -- - -- 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

x |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene -- -- - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - -- 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1"- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - -- 3.00E+01 P
75-15-0 Carbon Disulfide - - -- 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide -- - -- 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- -- - -- 3.00E-04 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - - 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions - - - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x [57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated VI . )
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Inhalat»lon gl Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Csg Cia UR Source RIC Source
) g 3 CR HQ = z -
CAS Chemical Name (ug/m®) (ug/m”) (ug/m”) (mg/m”) i
72-55-9 DDE, p,p'- - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - 6.00E-04 | 9.00E-03 |
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- -- - -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- - -- 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- - - -- 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - -- 1.30E-05 CA
108-20-3 Diisopropy! Ether - - 7.00E-01 P
68-12-2 Dimethylformamide - - -- 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- - - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- - - - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - 3.00E-01 P
100-41-4 Ethylbenzene - - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine - - -- 1.90E-02 CA
50-00-0 Formaldehyde - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - 3.00E-04 X
98-01-1 Furfural - - 5.00E-02 H
765-34-4 Glycidyl - - 1.00E-03 H
76-44-8 Heptachlor - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - -- 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) - - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) - - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - -- 2.00E-04 |
67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - 1.00E-05 |
110-54-3 Hexane, N- - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - 4.90E-03 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated VI . )
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Inhalat»lon gl Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Csg Cia UR Source RIC Source
) g 3 CR HQ = z -
CAS Chemical Name (ug/m®) (ug/m”) (ug/m”) (mg/m”) i
7783-06-4 Hydrogen Sulfide - - -- 2.00E-03 |
67-63-0 Isopropanol - - -- 2.00E-01 P
7439-97-6 Mercury (elemental) - - 3.00E-04 |
126-98-7 Methacrylonitrile - - 3.00E-02 P
67-56-1 Methanol - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - 2.00E-02 |
96-33-3 Methyl Acrylate - - 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE] - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - -- 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - 1.00E-01 P
91-20-3 Naphthalene - - -- 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene - - -- 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - 6.30E-03 CA
111-84-2 Nonane, n- - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) - - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - 3.00E-04 |
7803-51-2 Phosphine - - 3.00E-04 |
123-38-6 Propionaldehyde - - 8.00E-03 |
103-65-1 Propyl benzene - - -- 1.00E+00 X
115-07-1 Propylene - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - 2.00E+00 |
75-56-9 Propylene Oxide - - 3.70E-06 3.00E-02 |
100-42-5 Styrene - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - -- 5.80E-05 CA
127-18-4 Tetrachloroethylene 2.1E+04 6.30E+02 1.3E-05 3.6E+00 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - 1.00E-04 A
108-88-3 Toluene - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- - - -- 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 5.6E+02 1.68E+01 5.6E-06 1.9E+00 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated VI . )
Exterior Soil Gas Indoor Air Carcinogenic | VI Hazard Inhalat_lon gl Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC " Indicator
Csg Cia UR Source RIC Source
) g 3 CR HQ = z -
CAS Chemical Name (ug/m®) (ug/m”) (ug/m”) (mg/m”) i
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - -- 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride - - - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
140-88-5 Ethyl Acrylate - - - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecst:gn(::;ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 25
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 25
Exposure frequency (dayslyr) EF_R_SG 350 EF_C_SG 250 EF_SG 250
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 8
) Generic Attenuation Factors: Residential Commercial Selected (ba.\sed on
_ scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET,
(4) Special Case Chemicals Residential Commercial Selected (bﬁ.‘SEd on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 nlURTCE_C_SG 0.00E+00 mIURTCE_SG 0.00E+00
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated VI i )
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Inhalat_lon Unit Referencg Mutagenic
Concentration Concentration Risk Risk IUR . Concentration RFC . Indicator
Csg Cia JUR Source RIC Source
CAS Chemical Name (ug/m®) (ug/m®) = HQ (ugim®™ (mg/m®) i

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml
http://www.atsdr.cdc.gov/mrls/index.htm

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.

Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet
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OSWER VAPOR INTRUSION ASSESSMENT

VS-1 GW

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e i —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 5.8E+01 1.74E+00 3.7E-08 9.9E-03 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 9.9E+00 2.97E-01 9.9E-08 3.4E-02 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
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Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecstsgn(:railz)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 25
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 25
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 250
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 8
2) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 0.00E+00
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT

VS-2 &

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e i —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 3.4E+02 1.02E+01 2.2E-07 5.8E-02 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene 1.1E+01 3.30E-01 1.1E-07 3.8E-02 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecstsgn(:railz)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 25
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 25
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 250
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 8
2) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 0.00E+00
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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OSWER VAPOR INTRUSION ASSESSMENT

VS-2 GW

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e i —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 2.5E+01 7.50E-01 1.6E-08 4.3E-03 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene - - - 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e ——— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecstsgn(:railz)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 25
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 25
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 250
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 8
2) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 0.00E+00
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 4.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VS-3 5

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 1.6E+02 4.80E+00 4.4E-07 1.2E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene - - - 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecstsgn(:railz)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 26
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 26
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 350
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 24
2) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 1.00E-06
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet
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OSWER VAPOR INTRUSION ASSESSMENT

VS-3 GW

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Page 2 of 4



OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 2.8E+02 8.40E+00 7.8E-07 2.0E-01 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene - - - 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecstsgn(:railz)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 26
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 26
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 350
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 24
2) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 1.00E-06
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet
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OSWER VAPOR INTRUSION ASSESSMENT
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Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 2.8E+01 8.40E-01 7.8E-08 2.0E-02 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene - - - 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |
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OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecst::n(::z)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 26
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 26
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 350
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 24
) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 1.00E-06
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VS-4 GW

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference _
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
= Source* Source*
Csg Cia cR HO IUR RfC
CAS Chemical Name (ug/m®) (ug/m®) (ug/m®)™* (mg/m®) i

X |75-07-0 Acetaldehyde -- -- - 2.20E-06 | 9.00E-03 |
67-64-1 Acetone - - - 3.10E+01 A
75-86-5 Acetone Cyanohydrin - - - 2.00E-03 X
75-05-8 Acetonitrile - - - 6.00E-02 |
107-02-8 Acrolein -- -- - 2.00E-05 |
79-10-7 Acrylic Acid - - - 1.00E-03 |
107-13-1 Acrylonitrile -- -- - 6.80E-05 | 2.00E-03 |
309-00-2 Aldrin - - - 4.90E-03 |
107-18-6 Allyl Alcohol -- -- - 1.00E-04 X
107-05-1 Allyl Chloride - - - 6.00E-06 CA 1.00E-03 |
7664-41-7 Ammonia -- -- - 1.00E-01 |
75-85-4 Amyl Alcohol, tert- -- -- - 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- - 2.00E-05 S
11104-28-2 Aroclor 1221 - - - 5.70E-04 S
11141-16-5 Aroclor 1232 - - - 5.70E-04 S
53469-21-9 Aroclor 1242 - - - 5.70E-04 S
12672-29-6 Aroclor 1248 - - - 5.70E-04 S
11097-69-1 Aroclor 1254 - - - 5.70E-04 S
11096-82-5 Aroclor 1260 - - - 5.70E-04 S

X |103-33-3 Azobenzene - - - 3.10E-05 |
56-55-3 Benz[a]anthracene - - - 1.10E-04 CA Mut
71-43-2 Benzene - - - 7.80E-06 | 3.00E-02 |
100-44-7 Benzyl Chloride - - - 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- - - - 4.00E-04 X
108-60-1 Bis(2-chloro-1-methylethyl) ether - - - 1.00E-05 H
111-44-4 Bis(2-chloroethyl)ether - - - 3.30E-04 |
542-88-1 Bis(chloromethyl)ether - - - 6.20E-02 |
10294-34-5 Boron Trichloride - - - 2.00E-02 P
7637-07-2 Boron Trifluoride - - - 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- - - - 6.00E-04 X
108-86-1 Bromobenzene - - - 6.00E-02 |
74-97-5 Bromochloromethane - - - 4.00E-02 X
75-27-4 Bromodichloromethane - - - 3.70E-05 CA
75-25-2 Bromoform - - - 1.10E-06 |
74-83-9 Bromomethane - - - 5.00E-03 |
106-99-0 Butadiene, 1,3- - - - 3.00E-05 | 2.00E-03 |
78-92-2 Butyl alcohol, sec- - - - 3.00E+01 P
75-15-0 Carbon Disulfide - - - 7.00E-01 |
56-23-5 Carbon Tetrachloride - - - 6.00E-06 | 1.00E-01 |
12789-03-6 Chlordane - - - 1.00E-04 | 7.00E-04 |
7782-50-5 Chlorine - - - 1.50E-04 A
10049-04-4 Chlorine Dioxide - - - 2.00E-04 |
75-68-3 Chloro-1,1-difluoroethane, 1- - - - 5.00E+01 |
126-99-8 Chloro-1,3-butadiene, 2- - - = 3.00E-04 | 2.00E-02 |
108-90-7 Chlorobenzene - - - 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- - - . 3.00E-01 P
75-45-6 Chlorodifluoromethane - - - 5.00E+01 |
67-66-3 Chloroform - - - 2.30E-05 | 9.80E-02 A
74-87-3 Chloromethane - - - 9.00E-02 |
107-30-2 Chloromethyl Methyl Ether - - - 6.90E-04 CA
76-06-2 Chloropicrin - - - 4.00E-04 CA
8007-45-2 Coke Oven Emissions = = - 6.20E-04 | Mut
98-82-8 Cumene - - - 4.00E-01 |

x |57-12-5 Cyanide (CN-) - - - 8.00E-04 S
110-82-7 Cyclohexane - - -- 6.00E+00 |
108-94-1 Cyclohexanone - - -- 7.00E-01 P
110-83-8 Cyclohexene - - -- 1.00E+00 X
72-55-9 DDE, p,p- - - - 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- - - - 6.00E-03 P 2.00E-04 | Mut
124-48-1 Dibromochloromethane - - - 2.70E-05 CA
106-93-4 Dibromoethane, 1,2- - - - 6.00E-04 | 9.00E-03 |
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OSWER VAPOR INTRUSION ASSESSMENT
Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
74-95-3 Dibromomethane (Methylene Bromide) - - - 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- - - - 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- - - - 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- - - - 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- - - - 1.10E-05 CA 8.00E-01 |
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X
75-34-3 Dichloroethane, 1,1- - - - 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- - 2.60E-05 | 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- - - - 2.00E-01 |
78-87-5 Dichloropropane, 1,2- - - - 1.00E-05 CA 4.00E-03 |
542-75-6 Dichloropropene, 1,3- - - - 4.00E-06 | 2.00E-02 |
77-73-6 Dicyclopentadiene - - - 3.00E-04 X
75-37-6 Difluoroethane, 1,1- - - - 4.00E+01 |
94-58-6 Dihydrosafrole - - - 1.30E-05 CA
108-20-3 Diisopropyl Ether - - - 7.00E-01 P
68-12-2 Dimethylformamide - - - 3.00E-02 |
57-14-7 Dimethylhydrazine, 1,1- - - - 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- - 1.60E-01 CA
513-37-1 Dimethylvinylchloride - - - 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- - 5.00E-06 | 3.00E-02 |
106-89-8 Epichlorohydrin - - - 1.20E-06 | 1.00E-03 |
106-88-7 Epoxybutane, 1,2- - - - 2.00E-02 |
111-15-9 Ethoxyethanol Acetate, 2- - - - 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- - 2.00E-01 |
141-78-6 Ethyl Acetate - - - 7.00E-02 P
75-00-3 Ethyl Chloride (Chloroethane) - - - 1.00E+01 |
97-63-2 Ethyl Methacrylate - - - 3.00E-01 P
100-41-4 Ethylbenzene -- -- - 2.50E-06 CA 1.00E+00 |
75-21-8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- - 1.90E-02 CA
50-00-0 Formaldehyde - - - 1.30E-05 | 9.80E-03 A
64-18-6 Formic Acid - - - 3.00E-04 X
98-01-1 Furfural - - - 5.00E-02 H
765-34-4 Glycidyl - - - 1.00E-03 H
76-44-8 Heptachlor - - - 1.30E-03 |
1024-57-3 Heptachlor Epoxide - - - 2.60E-03 |
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5"- (PCB 189) - - - 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene - - - 4.60E-04 |
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5"- (PCB 157) -- -- - 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5- (PCB 167) - - - 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3'4,4',5,5"- (PCB 169) -- -- - 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene - - - 2.20E-05 |
77-47-4 Hexachlorocyclopentadiene - - - 2.00E-04 |
X |67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 |
822-06-0 Hexamethylene Diisocyanate, 1,6- - - - 1.00E-05 |
110-54-3 Hexane, N- - - - 7.00E-01 |
591-78-6 Hexanone, 2- - - - 3.00E-02 |
302-01-2 Hydrazine - - - 4.90E-03 | 3.00E-05 P
7647-01-0 Hydrogen Chloride - - - 2.00E-02 |
74-90-8 Hydrogen Cyanide - - - 8.00E-04 |
7664-39-3 Hydrogen Fluoride - - - 1.40E-02 CA
7783-06-4 Hydrogen Sulfide - - - 2.00E-03 |
67-63-0 Isopropanol - - - 2.00E-01 P
7439-97-6 Mercury (elemental) - - - 3.00E-04 |
126-98-7 Methacrylonitrile -- -- - 3.00E-02 P
67-56-1 Methanol - - - 2.00E+01 |
110-49-6 Methoxyethanol Acetate, 2- - - - 1.00E-03 P
109-86-4 Methoxyethanol, 2- - - - 2.00E-02 |
96-33-3 Methyl Acrylate - - - 2.00E-02 P

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Page 2 of 4



OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
78-93-3 Methyl Ethyl Ketone (2-Butanone) - - - 5.00E+00 |
60-34-4 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) - - - 3.00E+00 |
624-83-9 Methyl Isocyanate - - - 1.00E-03 CA
80-62-6 Methyl Methacrylate - - - 7.00E-01 |
25013-15-4 Methyl Styrene (Mixed Isomers) - - - 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 |
75-09-2 Methylene Chloride - - - 1.00E-08 | 6.00E-01 | Mut
2385-85-5 Mirex - - - 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) - - - 1.00E-01 P
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 |
13463-39-3 Nickel Carbonyl - - - 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- - 4.00E-05 | 9.00E-03 |
75-52-5 Nitromethane - - - 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 |
62-75-9 Nitrosodimethylamine, N- - - - 1.40E-02 | 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- - - - 1.60E-03 |
10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E-03 CA
111-84-2 Nonane, n- - - - 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4"- (PCB 105) - - - 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- - 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3'4,4',5- (PCB 118) - - - 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- - 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- - - - 1.00E+00 P
75-44-5 Phosgene - - - 3.00E-04 |
7803-51-2 Phosphine - - - 3.00E-04 |
123-38-6 Propionaldehyde - - - 8.00E-03 |
103-65-1 Propyl benzene - - - 1.00E+00 X
115-07-1 Propylene - - - 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 |
75-56-9 Propylene Oxide - - - 3.70E-06 | 3.00E-02 |
100-42-5 Styrene - - - 1.00E+00 |
7446-11-9 Sulfur Trioxide - - - 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) - - - 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- - - - 7.40E-06 |
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA
127-18-4 Tetrachloroethylene 7.5E+01 2.25E+00 2.1E-07 5.4E-02 2.60E-07 | 4.00E-02 |
811-97-2 Tetrafluoroethane, 1,1,1,2- - - - 8.00E+01 |
109-99-9 Tetrahydrofuran - - - 2.00E+00 |
7550-45-0 Titanium Tetrachloride - - - 1.00E-04 A
108-88-3 Toluene - - - 5.00E+00 |
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- - - - 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- - - - 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- - - - 5.00E+00 |
79-00-5 Trichloroethane, 1,1,2- -- -- - 1.60E-05 | 2.00E-04 X
79-01-6 Trichloroethylene - - - 4.10E-06 | 2.00E-03 | Mut
75-69-4 Trichlorofluoromethane - - - 7.00E-01 H
96-18-4 Trichloropropane, 1,2,3- - - - 3.00E-04 | Mut
96-19-5 Trichloropropene, 1,2,3- - - - 3.00E-04 P
121-44-8 Triethylamine - - - 7.00E-03 |
526-73-8 Trimethylbenzene, 1,2,3- - - - 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- - - - 7.00E-03 P TCE
108-05-4 Vinyl Acetate - - - 2.00E-01 |
593-60-2 Vinyl Bromide - - - 3.20E-05 H 3.00E-03 |
75-01-4 Vinyl Chloride -- -- - 4.40E-06 | 1.00E-01 | Mut
108-38-3 Xylene, m- - - - 1.00E-01 S
95-47-6 Xylene, o- - - - 1.00E-01 S
106-42-3 Xylene, P- - - - 1.00E-01 S
1330-20-7 Xylenes - - - 1.00E-01 |

Page 3 of 4



OSWER VAPOR INTRUSION ASSESSMENT

Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR_SG 1.00E-05 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ_SG 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Site Sub-slab or Calculated Vi Inhalation Unit Reference
Exterior Soil Gas Indoor Air Carcinogenic VI Hazard Risk UR e —— REC Mutagenic
Concentration Concentration Risk Indicator
: Source* Source*
Csg Cia CR HO IUR RfC
CAS Chemical Name (ug/m®) (ugim®) (ugim®)™* (mg/m®) i
140-88-5 Ethyl Acrylate -- -- - 8.00E-03 P
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecstsgn(:railz)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_SG 70 ATc_C_SG 70 ATc_SG 70
Averaging time for non-carcinogens (yrs) ATnc_R_SG 26 ATnc_C_SG 25 ATnc_SG 26
Exposure duration (yrs) ED_R_SG 26 ED_C_SG 25 ED_SG 26
Exposure frequency (days/yr) EF_R_SG 350 EF_C_SG 250 EF_SG 350
Exposure time (hr/day) ET_R_SG 24 ET_C_SG 8 ET_SG 24
2) Generic Attenuation Factors: Residential Commercial Selected (bgsed on
_— scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_SG 0.001 AFgw_C_SG 0.001 AFgw_SG 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_SG 0.03 AFss_C_SG 0.03 AFss_SG 0.03
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (bgsed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_SG 1.00E-06 MIURTCE_C_SG 0.00E+00 mIURTCE_SG 1.00E-06
IURTCE_R_SG 3.10E-06 IURTCE_C_SG 4.10E-06 IURTCE_SG 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exposure Age-dependent adjustment
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2-6years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| = IRIS: EPA Integrated Risk Information System (IRIS). Available online at:
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet

http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
http://epa-heast.ornl.gov/heast.shtml
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@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

February 04, 2016

Paige Sforzo

GeoTechnical & Env. Consultants, Inc.
514 Hillcrest Industrial Blvd.

Macon GA 31204

TEL: (478) 757-1606
FAX: (478) 757-1608

RE: Mercer HSRA

Dear Paige Sforzo: Order No: 1601N86

Analytical Environmental Services, Inc. received 13 samples on 1/30/2016 11:40:00 AM
for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated
Quality Control samples were within EPA and/or AES established limits. Any discrepancies
associated with the analyses contained herein will be noted and submitted in the form of a
project Case Narrative.

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water,
soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/15-06/30/16.
-AIHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Organics,
Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental
Microbiology (Fungal) Direct Examination, effective until 09/01/17.

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

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

Chantelle Kanhai

Project Manager

ial Drive * Atlanta, Georgia 30340 » Tel: 770.457.8177 » Fax: 770.457.8188 » Toll Free: 800.972.4889
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-1
Project Name: Mercer HSRA Collection Date: 1/27/2016 11:55:00 AM
Lab ID: 1601N86-001 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 00:50 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 00:50 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 00:50 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 00:50 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 00:50 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 00:50 NP
cis-1,2-Dichloroethene 25 5.0 ug/L 219349 1 02/04/2016 00:50 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 00:50 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 00:50 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-1
Project Name: Mercer HSRA Collection Date: 1/27/2016 11:55:00 AM
Lab ID: 1601N86-001 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Tetrachloroethene 200 50 ug/L 219349 10 02/04/2016 01:14 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Trichloroethene 81 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 00:50 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 00:50 NP
Surr: 4-Bromofluorobenzene 108 70.7-125 %REC 219349 1 02/04/2016 00:50 NP
Surr: 4-Bromofluorobenzene 108 70.7-125 %REC 219349 10 02/04/2016 01:14 NP
Surr: Dibromofluoromethane 99.6 82.2-120 %REC 219349 10 02/04/2016 01:14 NP
Surr: Dibromofluoromethane 101 82.2-120 %REC 219349 1 02/04/2016 00:50 NP
Surr: Toluene-d8 102 81.8-120 %REC 219349 1 02/04/2016 00:50 NP
Surr: Toluene-d8 103 81.8-120 %REC 219349 10 02/04/2016 01:14 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-5
Project Name: Mercer HSRA Collection Date: 1/27/2016 4:15:00 PM
Lab ID: 1601N86-002 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 01:37 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 01:37 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 01:37 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 01:37 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 01:37 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 01:37 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 01:37 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 01:37 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Methylene chloride 36 5.0 ug/L 219349 1 02/04/2016 01:37 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-5
Project Name: Mercer HSRA Collection Date: 1/27/2016 4:15:00 PM
Lab ID: 1601N86-002 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Tetrachloroethene 27 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 01:37 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 01:37 NP
Surr: 4-Bromofluorobenzene 107 70.7-125 %REC 219349 1 02/04/2016 01:37 NP
Surr: Dibromofluoromethane 102 82.2-120 %REC 219349 1 02/04/2016 01:37 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 01:37 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-13
Project Name: Mercer HSRA Collection Date: 1/28/2016 10:10:00 AM
Lab ID: 1601N86-003 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 02:01 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 02:01 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 02:01 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 02:01 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 02:01 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 02:01 NP
cis-1,2-Dichloroethene 20 5.0 ug/L 219349 1 02/04/2016 02:01 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 02:01 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 02:01 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-13
Project Name: Mercer HSRA Collection Date: 1/28/2016 10:10:00 AM
Lab ID: 1601N86-003 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Tetrachloroethene 150 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Trichloroethene 50 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:01 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 02:01 NP
Surr: 4-Bromofluorobenzene 108 70.7-125 %REC 219349 1 02/04/2016 02:01 NP
Surr: Dibromofluoromethane 99.9 82.2-120 %REC 219349 1 02/04/2016 02:01 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 02:01 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWD-6
Project Name: Mercer HSRA Collection Date: 1/28/2016 8:50:00 AM
Lab ID: 1601N86-004 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 02:25 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 02:25 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 02:25 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 02:25 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 02:25 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 02:25 NP
cis-1,2-Dichloroethene 38 5.0 ug/L 219349 1 02/04/2016 02:25 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 02:25 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 02:25 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWD-6
Project Name: Mercer HSRA Collection Date: 1/28/2016 8:50:00 AM
Lab ID: 1601N86-004 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Tetrachloroethene 240 50 ug/L 219349 10 02/04/2016 10:00 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Trichloroethene 80 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:25 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 02:25 NP
Surr: 4-Bromofluorobenzene 105 70.7-125 %REC 219349 10 02/04/2016 10:00 NP
Surr: 4-Bromofluorobenzene 108 70.7-125 %REC 219349 1 02/04/2016 02:25 NP
Surr: Dibromofluoromethane 94.2 82.2-120 %REC 219349 10 02/04/2016 10:00 NP
Surr: Dibromofluoromethane 101 82.2-120 %REC 219349 1 02/04/2016 02:25 NP
Surr: Toluene-d8 103 81.8-120 %REC 219349 1 02/04/2016 02:25 NP
Surr: Toluene-d8 102 81.8-120 %REC 219349 10 02/04/2016 10:00 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-15
Project Name: Mercer HSRA Collection Date: 1/28/2016 2:05:00 PM
Lab ID: 1601N86-005 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 02:49 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 02:49 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 02:49 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 02:49 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 02:49 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 02:49 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 02:49 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 02:49 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-15
Project Name: Mercer HSRA Collection Date: 1/28/2016 2:05:00 PM
Lab ID: 1601N86-005 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Tetrachloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 02:49 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 02:49 NP
Surr: 4-Bromofluorobenzene 105 70.7-125 %REC 219349 1 02/04/2016 02:49 NP
Surr: Dibromofluoromethane 102 82.2-120 %REC 219349 1 02/04/2016 02:49 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 02:49 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-14
Project Name: Mercer HSRA Collection Date: 1/28/2016 2:50:00 PM
Lab ID: 1601N86-006 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 03:13 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 03:13 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 03:13 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 03:13 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 03:13 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 03:13 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 03:13 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 03:13 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-14
Project Name: Mercer HSRA Collection Date: 1/28/2016 2:50:00 PM
Lab ID: 1601N86-006 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Tetrachloroethene 27 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 03:13 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 03:13 NP
Surr: 4-Bromofluorobenzene 107 70.7-125 %REC 219349 1 02/04/2016 03:13 NP
Surr: Dibromofluoromethane 99.8 82.2-120 %REC 219349 1 02/04/2016 03:13 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 03:13 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-8
Project Name: Mercer HSRA Collection Date: 1/28/2016 3:55:00 PM
Lab ID: 1601N86-007 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 03:37 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 03:37 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 03:37 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 03:37 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 03:37 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 03:37 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 03:37 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 03:37 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-8
Project Name: Mercer HSRA Collection Date: 1/28/2016 3:55:00 PM
Lab ID: 1601N86-007 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Tetrachloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 03:37 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 03:37 NP
Surr: 4-Bromofluorobenzene 108 70.7-125 %REC 219349 1 02/04/2016 03:37 NP
Surr: Dibromofluoromethane 101 82.2-120 %REC 219349 1 02/04/2016 03:37 NP
Surr: Toluene-d8 103 81.8-120 %REC 219349 1 02/04/2016 03:37 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-12
Project Name: Mercer HSRA Collection Date: 1/28/2016 4:45:00 PM
Lab ID: 1601N86-008 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 04:01 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 04:01 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 04:01 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 04:01 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 04:01 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 04:01 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 04:01 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 04:01 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 17 of 29

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-12
Project Name: Mercer HSRA Collection Date: 1/28/2016 4:45:00 PM
Lab ID: 1601N86-008 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Tetrachloroethene 12 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 04:01 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 04:01 NP
Surr: 4-Bromofluorobenzene 107 70.7-125 %REC 219349 1 02/04/2016 04:01 NP
Surr: Dibromofluoromethane 99.9 82.2-120 %REC 219349 1 02/04/2016 04:01 NP
Surr: Toluene-d8 103 81.8-120 %REC 219349 1 02/04/2016 04:01 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-2
Project Name: Mercer HSRA Collection Date: 1/27/2016 2:35:00 PM
Lab ID: 1601N86-009 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 04:24 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 04:24 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 04:24 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 04:24 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 04:24 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 04:24 NP
cis-1,2-Dichloroethene 49 5.0 ug/L 219349 1 02/04/2016 04:24 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 04:24 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 04:24 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-2
Project Name: Mercer HSRA Collection Date: 1/27/2016 2:35:00 PM
Lab ID: 1601N86-009 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Tetrachloroethene 360 50 ug/L 219349 10 02/04/2016 04:48 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Trichloroethene 120 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 04:24 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 04:24 NP
Surr: 4-Bromofluorobenzene 106 70.7-125 %REC 219349 10 02/04/2016 04:48 NP
Surr: 4-Bromofluorobenzene 111 70.7-125 %REC 219349 1 02/04/2016 04:24 NP
Surr: Dibromofluoromethane 97.6 82.2-120 %REC 219349 10 02/04/2016 04:48 NP
Surr: Dibromofluoromethane 98.3 82.2-120 %REC 219349 1 02/04/2016 04:24 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 04:24 NP
Surr: Toluene-d8 105 81.8-120 %REC 219349 10 02/04/2016 04:48 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-16
Project Name: Mercer HSRA Collection Date: 1/29/2016 1:30:00 PM
Lab ID: 1601N86-010 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 05:12 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 05:12 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 05:12 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 05:12 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 05:12 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 05:12 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 05:12 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 05:12 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-16
Project Name: Mercer HSRA Collection Date: 1/29/2016 1:30:00 PM
Lab ID: 160IN86-010 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Tetrachloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 05:12 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 05:12 NP
Surr: 4-Bromofluorobenzene 106 70.7-125 %REC 219349 1 02/04/2016 05:12 NP
Surr: Dibromofluoromethane 97.8 82.2-120 %REC 219349 1 02/04/2016 05:12 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 05:12 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-10
Project Name: Mercer HSRA Collection Date: 1/29/2016 2:05:00 PM
Lab ID: 1601N86-011 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 05:36 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 05:36 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 05:36 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 05:36 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 05:36 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 05:36 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 05:36 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 05:36 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-10
Project Name: Mercer HSRA Collection Date: 1/29/2016 2:05:00 PM
Lab ID: 1601N86-011 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Tetrachloroethene 29 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 05:36 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 05:36 NP
Surr: 4-Bromofluorobenzene 107 70.7-125 %REC 219349 1 02/04/2016 05:36 NP
Surr: Dibromofluoromethane 95 82.2-120 %REC 219349 1 02/04/2016 05:36 NP
Surr: Toluene-d8 103 81.8-120 %REC 219349 1 02/04/2016 05:36 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 24 of 29

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-9
Project Name: Mercer HSRA Collection Date: 1/29/2016 2:30:00 PM
Lab ID: 1601N86-012 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 06:00 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 06:00 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 06:00 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 06:00 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 06:00 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 06:00 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 06:00 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 06:00 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-9
Project Name: Mercer HSRA Collection Date: 1/29/2016 2:30:00 PM
Lab ID: 1601N86-012 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Tetrachloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 06:00 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 06:00 NP
Surr: 4-Bromofluorobenzene 105 70.7-125 %REC 219349 1 02/04/2016 06:00 NP
Surr: Dibromofluoromethane 95.1 82.2-120 %REC 219349 1 02/04/2016 06:00 NP
Surr: Toluene-d8 102 81.8-120 %REC 219349 1 02/04/2016 06:00 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWB-4
Project Name: Mercer HSRA Collection Date: 1/29/2016 3:37:00 PM
Lab ID: 1601N86-013 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,1-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,1-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,2-Dibromoethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,2-Dichloroethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,2-Dichloropropane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
2-Butanone BRL 50 ug/L 219349 1 02/04/2016 06:24 NP
2-Hexanone BRL 10 ug/L 219349 1 02/04/2016 06:24 NP
4-Methyl-2-pentanone BRL 10 ug/L 219349 1 02/04/2016 06:24 NP
Acetone BRL 50 ug/L 219349 1 02/04/2016 06:24 NP
Benzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Bromodichloromethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Bromoform BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Bromomethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Carbon disulfide BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Carbon tetrachloride BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Chlorobenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Chloroethane BRL 10 ug/L 219349 1 02/04/2016 06:24 NP
Chloroform BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Chloromethane BRL 10 ug/L 219349 1 02/04/2016 06:24 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Cyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Dibromochloromethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Dichlorodifluoromethane BRL 10 ug/L 219349 1 02/04/2016 06:24 NP
Ethylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Freon-113 BRL 10 ug/L 219349 1 02/04/2016 06:24 NP
Isopropylbenzene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
m,p-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Methyl acetate BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Methyl tert-butyl ether BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Methylcyclohexane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Methylene chloride BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
0-Xylene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  4-Feb-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWB-4
Project Name: Mercer HSRA Collection Date: 1/29/2016 3:37:00 PM
Lab ID: 1601N86-013 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Tetrachloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Toluene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Trichloroethene BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Trichlorofluoromethane BRL 5.0 ug/L 219349 1 02/04/2016 06:24 NP
Vinyl chloride BRL 2.0 ug/L 219349 1 02/04/2016 06:24 NP
Surr: 4-Bromofluorobenzene 104 70.7-125 %REC 219349 1 02/04/2016 06:24 NP
Surr: Dibromofluoromethane 97.9 82.2-120 %REC 219349 1 02/04/2016 06:24 NP
Surr: Toluene-d8 104 81.8-120 %REC 219349 1 02/04/2016 06:24 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc.

Sample/Cooler Receipt Checklist

Client %fc/ Work Order Number /&ﬂ///‘/@
Checklist completed by % / /// &

/
Signgﬁxreﬂ ¢ Date
Carrier name: FedEx __“UPS __ Courier Client__ USMail __ Other

i

Shipping container/cooler in good condition? Yes No __ Not Present

Custody seals intact on shipping container/cooler? Yes . No Not Present ;/
Custody seals intact on sample bottles? _ Yes No Not Present $_/
Container/Temp Blank temperature in compliance? (0°<6°C)* Yes . No

Cooler#1 _ /- 22 Cooler#2 Cooler #3 Cooler #4 Cooler#5 Cooler #6
Chain of custody present? Yes & No

Chain of custody signed when relinquished and received? Yes _/ No

Chain of custody agrees with sample labels?  Yes -  No _

Yes — No

Samples in proper container/bottle?

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes _/ No

All samples received within holding time? Yes " No .

Was TAT marked on the COC? Yes No :/

Proceed with Standard TAT as per project history? Yes \e—"  No - Not Applicable
Water - VOA vials have zero headspace?  No VOA vials submitted %ﬁv\\;’es ~" No _

Water - pH acceptable upon receipt? Yes _‘/ No Not Applicable

Adjusted? Checked by

Sample Condition: Good M‘/ Other(Explain)
(For diffusive samples or AIHA lead) Is a known blank included? Yes No —

See Case Narrative for resolution of the Non-Conformance.

* Samples do not have to comply with the given range for certain parameters.

WAes_server\\Sample ReceipfiMy Documents\COCs and pH Adjustment Sheet\Sample_Cooler_Recipt Checklist Rev1.rtf
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@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

June 17, 2016

Paige Sforzo

GeoTechnical & Env. Consultants, Inc.
514 Hillcrest Industrial Blvd.

Macon GA 31204

TEL: (478) 757-1606
FAX: (478) 757-1608

RE: Mercer HSRA

Dear Paige Sforzo: Order No: 1606D75

Analytical Environmental Services, Inc. received 13 samples on 6/14/2016 10:40:00 AM
for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated
Quality Control samples were within EPA and/or AES established limits. Any discrepancies
associated with the analyses contained herein will be noted and submitted in the form of a
project Case Narrative.

AES’s accreditations are as follows:

-NELAC/Florida State Laboratory ID E87582 for analysis of Non-Potable Water, Solid &
Chemical Materials, and Drinking Water Microbiology, effective 07/01/15-06/30/16.
-NELAC/Louisiana Agency Interest No. 100818 for or analysis of Non-Potable Water and Solid
& Chemical Materials, effective 07/01/15-06/30/16.

-NELAC/Texas Certificate No. T104704509-16-6 for or analysis of Non-Potable Water and
Solid & Chemical Materials, effective 03/01/16-02/28/17.

-AIHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Organics,
Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental
Microbiology (Fungal) Direct Examination, effective until 09/01/17.

Chantelle Kanhai

Project Manager

ial Drive * Atlanta, Georgia 30340 » Tel: 770.457.8177 » Fax: 770.457.8188 » Toll Free: 800.972.4889
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www.aesatlanta.com



/4 ANALYTICAL ENVIRONMENTAL SERVICES, INC CHAIN OF CUSTODY Work Ogder: {(gO(o OT?
é‘. 3785 Presidential Parkway, Atlanta GA 30340-3704
AES TEL:(770)457-8177 / TOLL-FREE (800)972-4889 / FAX: (770)457-8188 Date: Page of
[FomANY. 5
Ly JERR A JALYSIS REQUESTE
Gb - @H"ﬂ \\\MA“ lV\&U&)yﬂcd D ANALVSIS REQUESTED Visit our website
M’:\Qﬂl’\;@ﬂ\ %\?JQ%‘ www.aesatlanta.com
e = to check on the status of .
u’)‘z 7§'j'-._ ‘(QQQQ ’tr‘)? js—]_\ [‘OQ& : A your results, place hottle g
SAPELEDRY: ' ST Ps) orders, etc. |5
Rithon Libnpgie e o -
SAMPLED \ 2 7 > ;3
# SAMPLE ID @ v PRESERVATION (See codes)
2 E | 23 REMARKS
DATE TINE S S g
P | MOA fRflo_| 10 [X Qu Y )
2 Mw A7 ! TS A
3 MUI=13 13099)\1
‘ Mw-9 3'G¢,
s | Mw-ld Y93
s | MWD6 tp[ Oflf 312
7 MwA -5 HEEN
s ] MuRY 2
o MOSA - kY.
10 NA L) = (o A0
iy Mur={2. H:30
12 L= 1O . SLOR l
I VTS [, [N Vv \;
14
RELINQUISHED BY DATE/TIME |RECEIVED BY DATETIME PROJECT INFORMATION RECEIPT
" \ e \Qﬁa\ I PROTECT NAME: Tatal # of Centainers
WO Gy iy (ofitlore | Netcer Hsea S0
LR U promECT 4. OYH QLYY 340 Tumegound Time Request
SITE ADDRESS: @ Standard 5 Business Days
3: 3: o 2 Business Day Rush
SEND REPORT T0: 1% o~ O Next Business Day Rush
SPECIAL INSTRUCTIONS/COMMENTS: SHIPMENT METHOD INVOICE TO; ~J O sune Day Rush ¢auth reg.)
auUT P VIA: (IF DIFFERENT FROM AROVE} O otmer )
IN ! / VIA: STATE PROGRAM {if any} o
CLIENT P UPS MAIL COURIER IE~mail? YIN; Fax? Y/N

GREYHOUND  OTHER

QUOTE 4:_ POH:

'DATA?ACKAGE: 1 IF Bl 1V

SAMPLES RECEIVED AFTER 3PM OR ON SATURDAY ARE CONSIDERED RECELY
SAMPLES ARE DISPOSED 30 DAYS AFTER REPORT COMPLETION U

ED TIFE NEXT BUSTNESS DAY, IF TURNAROUND TTME 1S NOT INBICATED, AES W
NLESS OTHER ARRANGEMENTS ARE MADE.

ILL PROCEED WITH STANDARD Tf\b%&érk\b?]ﬁ

MATRIX CODES: A = Air
PRESERVATIVE CODES:

Sediment 50 =Soil
N=Nitricacid 8+ = Sulfuricacid + ice S/ = Sedium BisulfateMethanol + ice

GW = Groundwater
H+] = Hydrochlotic acid + fce

SW = Surdace Water
[ = Ice only

O = Other {specify)  NA = None

W="Water (Blanks) DW = Drinking Water (8lanks) O = Olher (specify}  WW = Waste Water

White Copy - Original; Yellow Copy - Client




Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-1
Project Name: Mercer HSRA Collection Date: 6/9/2016 10:41:00 AM
Lab ID: 1606D75-001 Matrix: Groundwater
Analyses Result Repf)rt.lng Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
2-Butanone BRL 50 ug/L 225520 1 06/15/2016 23:40 CH
2-Hexanone BRL 10 ug/L 225520 1 06/15/2016 23:40 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/15/2016 23:40 CH
Acetone BRL 50 ug/L 225520 1 06/15/2016 23:40 CH
Benzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Bromoform BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Chloroethane BRL 10 ug/L 225520 1 06/15/2016 23:40 CH
Chloroform BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Chloromethane BRL 10 ug/L 225520 1 06/15/2016 23:40 CH
cis-1,2-Dichloroethene 15 5.0 ug/L 225520 1 06/15/2016 23:40 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/15/2016 23:40 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Freon-113 BRL 10 ug/L 225520 1 06/15/2016 23:40 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
o-Xylene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-1
Project Name: Mercer HSRA Collection Date: 6/9/2016 10:41:00 AM
Lab ID: 1606D75-001 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Tetrachloroethene 150 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Toluene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Trichloroethene 45 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/15/2016 23:40 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/15/2016 23:40 CH
Surr: 4-Bromofluorobenzene 82.6 70.7-125 %REC 225520 1 06/15/2016 23:40 CH
Surr: Dibromofluoromethane 95.1 82.2-120 %REC 225520 1 06/15/2016 23:40 CH
Surr: Toluene-d8 99.4 81.8-120 %REC 225520 1 06/15/2016 23:40 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 4 of 29

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-2
Project Name: Mercer HSRA Collection Date: 6/9/2016 11:55:00 AM
Lab ID: 1606D75-002 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 01:23 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 01:23 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 01:23 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 01:23 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 01:23 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 01:23 CH
cis-1,2-Dichloroethene 24 5.0 ug/L 225520 1 06/16/2016 01:23 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 01:23 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 01:23 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-2
Project Name: Mercer HSRA Collection Date: 6/9/2016 11:55:00 AM
Lab ID: 1606D75-002 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Tetrachloroethene 190 50 ug/L 225520 10 06/16/2016 01:49 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Trichloroethene 65 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 01:23 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 01:23 CH
Surr: 4-Bromofluorobenzene 78.5 70.7-125 %REC 225520 1 06/16/2016 01:23 CH
Surr: 4-Bromofluorobenzene 82.7 70.7-125 %REC 225520 10 06/16/2016 01:49 CH
Surr: Dibromofluoromethane 96.4 82.2-120 %REC 225520 10 06/16/2016 01:49 CH
Surr: Dibromofluoromethane 98.2 82.2-120 %REC 225520 1 06/16/2016 01:23 CH
Surr: Toluene-d8 103 81.8-120 %REC 225520 10 06/16/2016 01:49 CH
Surr: Toluene-d8 106 81.8-120 %REC 225520 1 06/16/2016 01:23 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-13
Project Name: Mercer HSRA Collection Date: 6/9/2016 2:09:00 PM
Lab ID: 1606D75-003 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 03:33 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 03:33 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 03:33 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 03:33 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 03:33 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 03:33 CH
cis-1,2-Dichloroethene 9.2 5.0 ug/L 225520 1 06/16/2016 03:33 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 03:33 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 03:33 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-13
Project Name: Mercer HSRA Collection Date: 6/9/2016 2:09:00 PM
Lab ID: 1606D75-003 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Tetrachloroethene 72 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Trichloroethene 25 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 03:33 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 03:33 CH
Surr: 4-Bromofluorobenzene 80.6 70.7-125 %REC 225520 1 06/16/2016 03:33 CH
Surr: Dibromofluoromethane 104 82.2-120 %REC 225520 1 06/16/2016 03:33 CH
Surr: Toluene-d8 111 81.8-120 %REC 225520 1 06/16/2016 03:33 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-9
Project Name: Mercer HSRA Collection Date: 6/9/2016 3:06:00 PM
Lab ID: 1606D75-004 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 03:07 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 03:07 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 03:07 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 03:07 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 03:07 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 03:07 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 03:07 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 03:07 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-9
Project Name: Mercer HSRA Collection Date: 6/9/2016 3:06:00 PM
Lab ID: 1606D75-004 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Tetrachloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 03:07 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 03:07 CH
Surr: 4-Bromofluorobenzene 80.3 70.7-125 %REC 225520 1 06/16/2016 03:07 CH
Surr: Dibromofluoromethane 102 82.2-120 %REC 225520 1 06/16/2016 03:07 CH
Surr: Toluene-d8 104 81.8-120 %REC 225520 1 06/16/2016 03:07 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-14
Project Name: Mercer HSRA Collection Date: 6/9/2016 4:53:00 PM
Lab ID: 1606D75-005 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 10:48 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 10:48 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 10:48 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 10:48 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 10:48 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 10:48 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 10:48 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 10:48 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-14
Project Name: Mercer HSRA Collection Date: 6/9/2016 4:53:00 PM
Lab ID: 1606D75-005 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Tetrachloroethene 49 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Trichloroethene 9.1 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 10:48 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 10:48 CH
Surr: 4-Bromofluorobenzene 81.8 70.7-125 %REC 225520 1 06/16/2016 10:48 CH
Surr: Dibromofluoromethane 93.3 82.2-120 %REC 225520 1 06/16/2016 10:48 CH
Surr: Toluene-d8 98.8 81.8-120 %REC 225520 1 06/16/2016 10:48 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWD-6
Project Name: Mercer HSRA Collection Date: 6/10/2016 9:20:00 AM
Lab ID: 1606D75-006 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 02:15 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 02:15 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 02:15 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 02:15 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 02:15 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 02:15 CH
cis-1,2-Dichloroethene 42 5.0 ug/L 225520 1 06/16/2016 02:15 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 02:15 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 02:15 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWD-6
Project Name: Mercer HSRA Collection Date: 6/10/2016 9:20:00 AM
Lab ID: 1606D75-006 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Tetrachloroethene 280 50 ug/L 225520 10 06/16/2016 02:41 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Trichloroethene 91 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 02:15 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 02:15 CH
Surr: 4-Bromofluorobenzene 80.4 70.7-125 %REC 225520 1 06/16/2016 02:15 CH
Surr: 4-Bromofluorobenzene 82.9 70.7-125 %REC 225520 10 06/16/2016 02:41 CH
Surr: Dibromofluoromethane 95.2 82.2-120 %REC 225520 1 06/16/2016 02:15 CH
Surr: Dibromofluoromethane 96.9 82.2-120 %REC 225520 10 06/16/2016 02:41 CH
Surr: Toluene-d8 102 81.8-120 %REC 225520 1 06/16/2016 02:15 CH
Surr: Toluene-d8 103 81.8-120 %REC 225520 10 06/16/2016 02:41 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-5
Project Name: Mercer HSRA Collection Date: 6/10/2016 11:20:00 AM
Lab ID: 1606D75-007 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 11:13 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 11:13 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 11:13 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 11:13 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 11:13 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 11:13 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 11:13 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 11:13 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Methylene chloride 19 5.0 ug/L 225520 1 06/16/2016 11:13 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 15 of 29

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-5
Project Name: Mercer HSRA Collection Date: 6/10/2016 11:20:00 AM
Lab ID: 1606D75-007 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Tetrachloroethene 28 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 11:13 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 11:13 CH
Surr: 4-Bromofluorobenzene 80.5 70.7-125 %REC 225520 1 06/16/2016 11:13 CH
Surr: Dibromofluoromethane 98.8 82.2-120 %REC 225520 1 06/16/2016 11:13 CH
Surr: Toluene-d8 102 81.8-120 %REC 225520 1 06/16/2016 11:13 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWB-4
Project Name: Mercer HSRA Collection Date: 6/10/2016 2:00:00 PM
Lab ID: 1606D75-008 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 11:39 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 11:39 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 11:39 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 11:39 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 11:39 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 11:39 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 11:39 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 11:39 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWB-4
Project Name: Mercer HSRA Collection Date: 6/10/2016 2:00:00 PM
Lab ID: 1606D75-008 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Tetrachloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 11:39 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 11:39 CH
Surr: 4-Bromofluorobenzene 77.8 70.7-125 %REC 225520 1 06/16/2016 11:39 CH
Surr: Dibromofluoromethane 98.5 82.2-120 %REC 225520 1 06/16/2016 11:39 CH
Surr: Toluene-d8 103 81.8-120 %REC 225520 1 06/16/2016 11:39 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-8
Project Name: Mercer HSRA Collection Date: 6/10/2016 3:17:00 PM
Lab ID: 1606D75-009 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 12:05 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 12:05 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 12:05 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 12:05 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 12:05 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 12:05 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 12:05 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 12:05 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MWA-8
Project Name: Mercer HSRA Collection Date: 6/10/2016 3:17:00 PM
Lab ID: 1606D75-009 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Tetrachloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:05 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 12:05 CH
Surr: 4-Bromofluorobenzene 82.4 70.7-125 %REC 225520 1 06/16/2016 12:05 CH
Surr: Dibromofluoromethane 94.4 82.2-120 %REC 225520 1 06/16/2016 12:05 CH
Surr: Toluene-d8 103 81.8-120 %REC 225520 1 06/16/2016 12:05 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-16
Project Name: Mercer HSRA Collection Date: 6/10/2016 3:40:00 PM
Lab ID: 1606D75-010 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 12:31 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 12:31 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 12:31 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 12:31 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 12:31 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 12:31 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 12:31 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 12:31 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-16
Project Name: Mercer HSRA Collection Date: 6/10/2016 3:40:00 PM
Lab ID: 1606D75-010 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Tetrachloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:31 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 12:31 CH
Surr: 4-Bromofluorobenzene 79.4 70.7-125 %REC 225520 1 06/16/2016 12:31 CH
Surr: Dibromofluoromethane 99 82.2-120 %REC 225520 1 06/16/2016 12:31 CH
Surr: Toluene-d8 99.7 81.8-120 %REC 225520 1 06/16/2016 12:31 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-12
Project Name: Mercer HSRA Collection Date: 6/10/2016 4:30:00 PM
Lab ID: 1606D75-011 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 12:57 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 12:57 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 12:57 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 12:57 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 12:57 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 12:57 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 12:57 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 12:57 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-12
Project Name: Mercer HSRA Collection Date: 6/10/2016 4:30:00 PM
Lab ID: 1606D75-011 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Tetrachloroethene 23 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Trichloroethene 7.1 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 12:57 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 12:57 CH
Surr: 4-Bromofluorobenzene 81.5 70.7-125 %REC 225520 1 06/16/2016 12:57 CH
Surr: Dibromofluoromethane 97.9 82.2-120 %REC 225520 1 06/16/2016 12:57 CH
Surr: Toluene-d8 104 81.8-120 %REC 225520 1 06/16/2016 12:57 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-10
Project Name: Mercer HSRA Collection Date: 6/10/2016 5:03:00 PM
Lab ID: 1606D75-012 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 13:22 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 13:22 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 13:22 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 13:22 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 13:22 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 13:22 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 13:22 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 13:22 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-10
Project Name: Mercer HSRA Collection Date: 6/10/2016 5:03:00 PM
Lab ID: 1606D75-012 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Tetrachloroethene 22 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 13:22 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 13:22 CH
Surr: 4-Bromofluorobenzene 78.5 70.7-125 %REC 225520 1 06/16/2016 13:22 CH
Surr: Dibromofluoromethane 96.8 82.2-120 %REC 225520 1 06/16/2016 13:22 CH
Surr: Toluene-d8 98.4 81.8-120 %REC 225520 1 06/16/2016 13:22 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-15
Project Name: Mercer HSRA Collection Date: 6/10/2016 6:12:00 PM
Lab ID: 1606D75-013 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,1,2-Trichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,1-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,1-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,2,4-Trichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,2-Dibromoethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,2-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,2-Dichloroethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,2-Dichloropropane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,3-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
1,4-Dichlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
2-Butanone BRL 50 ug/L 225520 1 06/16/2016 13:48 CH
2-Hexanone BRL 10 ug/L 225520 1 06/16/2016 13:48 CH
4-Methyl-2-pentanone BRL 10 ug/L 225520 1 06/16/2016 13:48 CH
Acetone BRL 50 ug/L 225520 1 06/16/2016 13:48 CH
Benzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Bromodichloromethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Bromoform BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Bromomethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Carbon disulfide BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Carbon tetrachloride BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Chlorobenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Chloroethane BRL 10 ug/L 225520 1 06/16/2016 13:48 CH
Chloroform BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Chloromethane BRL 10 ug/L 225520 1 06/16/2016 13:48 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
cis-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Cyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Dibromochloromethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Dichlorodifluoromethane BRL 10 ug/L 225520 1 06/16/2016 13:48 CH
Ethylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Freon-113 BRL 10 ug/L 225520 1 06/16/2016 13:48 CH
Isopropylbenzene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
m,p-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Methyl acetate BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Methyl tert-butyl ether BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Methylcyclohexane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Methylene chloride BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
0-Xylene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  17-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: MW-15
Project Name: Mercer HSRA Collection Date: 6/10/2016 6:12:00 PM
Lab ID: 1606D75-013 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Tetrachloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Toluene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
trans-1,3-Dichloropropene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Trichloroethene BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Trichlorofluoromethane BRL 5.0 ug/L 225520 1 06/16/2016 13:48 CH
Vinyl chloride BRL 2.0 ug/L 225520 1 06/16/2016 13:48 CH
Surr: 4-Bromofluorobenzene 79.4 70.7-125 %REC 225520 1 06/16/2016 13:48 CH
Surr: Dibromofluoromethane 95.4 82.2-120 %REC 225520 1 06/16/2016 13:48 CH
Surr: Toluene-d8 98 81.8-120 %REC 225520 1 06/16/2016 13:48 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 28 of 29

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc.

Sample/Cooler Receipt Checklist

Client /é—é : VWork Order Number (6OeTS

Checklist completed by P{LaL M&)D’D&& , é/ V/ ézﬂ/é 3

Signature_- Bate *

Carrier name: FedEX UPS Courier __ Client__ US Mail _. Other

Shipping container/cooler in goed condition? Yes _/o . Not Present __
Custody seals intact on shipping container/cooler? Yes o No Not Present
Custody seals intact on sample bottles? ¥ Yes No Not Present _/

Container/Temp Blank temperature in compliance? (G°<6°C)* Yes _/ No

£
Cooler #1 / { &Cooler #2 Cooler #3 Cooler #4 . Cooler#s Cooler #6
Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes _,_/ No

}

Chain of custody agrees with sample labels? Yes _5_/ No __

Samples in proper container/bottle? Yed e No ___

Sample containers intact? Yes 57 No __

Sufficient sample volume for indicated test? Yes ! Ne

All samples received within helding time? Yes _,/ No

Was TAT marked on the COC? Yes __/ No __

Proceed with Standard TAT as per project history? Yes No Not Applicable _3/

Water - VOA vials have zero headspace? No VOA vials submitted Yes No

Water - pH acceptable upon receipt? ) Yes __/ No Not Applicable
Adjusted? Checked by

Sample Condition: Good _‘/ Other(Explain} P 3

(For diffusive samples or ATHA fead) Is a known blank included? Yes No <

See Case Narrative for resolution of the Non-Conformance.

* Samples do not have to comply with the given range for cerain parameters,

WAes_server\l\Sample Receipt\My Documents\COCs and pH Adjustment Sheet\Sample_Coo]er_Recipt_Checklist_Revl.rtf
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@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

June 22,2016

Paige Sforzo

GeoTechnical & Env. Consultants, Inc.
514 Hillcrest Industrial Blvd

Macon GA 31204

TEL: (478) 757-1606
FAX: (478) 757-1608

RE: Mercer Triangle

Dear Paige Sforzo: Order No: 1606F52

Analytical Environmental Services, Inc. received 10 samples on 6/15/2016 3:40:00 PM
for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated
Quality Control samples were within EPA and/or AES established limits. Any discrepancies
associated with the analyses contained herein will be noted and submitted in the form of a
project Case Narrative.

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Air & Emissions for Volatile
Organics effective 07/01/15-06/30/16.

These results relate only to the items tested. This report may only be reproduced in full.
If you have any questions regarding these test results, please feel free to call.

Sincerely,

Chantelle Kanhai

Project Manager

ial Drive * Atlanta, Georgia 30340 « Tel: T70.457.8177 » Fax: 770.457.8188 » Toll Free: 800.972.4889
Page 1 of 17

www.aesatlanta.com
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ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES
APPENDIX

Compound CAS # Alternate Name TO- TO- | SOP

14A 15
Acetone 67-64-1 X
Allyl chloride 107-05-1 3-Chloropropene X
Benzene 71-43-2 X X
Benzyl chloride 100-44-7 X X
Bromodichloromethane 75-27-4 Dichlorobromomethane X
Bromoform 75-25-2 Tribromomethane X
Bromomethane 74-83-9 Methyl bromide X X
1,3-Butadiene 106-99-0 X
Carbon disulfide 75-15-0 X
Carbon tetrachloride 56-23-5 X X
Chlorobenzene 108-90-7 X X
Chloroethane 75-00-3 Ethyl chloride X X
Chloroform 67-66-3 X X
Chloromethane 74-87-3 Methyl chloride X X
Cyclohexane 110-82-7 X
Dibromochloromethane 124-48-1 Chlorodibromomethane X
1,2-Dibromoethane 106-93-4 EDB/Ethylene dibromide X X
1,2-Dichlorobenzene 95-50-1 o-Dichlorobenzene X X
1,3-Dichlorobenzene 541-73-1 m-Dichlorobenzene X X
1,4-Dichlorobenzene 106-46-7 p-Dichlorobenzene X X
Dichlorodifluoromethane | 75-71-8 Freon-12 X
1,1-Dichloroethane 75-34-3 X X
1,2-Dichloroethane 107-06-2 X X
1,1-Dichloroethene 75-35-4 1,1-Dichloroethylene X X
cis-1,2-Dichloroethene 156-59-2 cis-1,2-Dichloroethylene X X
trans-1,2-Dichloroethene | 156-60-5 trans-1,2-Dichloroethylene X
1,2-Dichloropropane 78-87-5 X X
cis-1,3-Dichloropropene | 10061-01-5 X X
trans-1,3- 10061-02-6 X X
Dichloropropene
1,2-Dichloro-1,1,2,2- 76-14-2 Freon-114 X
tetrafluoroethane
1,4-Dioxane 123-91-1 1,4-Diethylene oxide X
Ethyl acetate 141-78-6 Acetic acid, ethyl ester X
Ethylbenzene 100-41-4 X X
4-Ethyltoluene 622-96-8 X
n-Heptane 142-82-5 Heptane X
Hexachlorobutadiene 87-68-3 Hexachloro-1,3-butadiene X X

'\-.:‘"-..Il.' i
Page 2 of 17
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ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

n-Hexane 110-54-3 Hexane X

Compound CAS # Alternate Name TO- TO- | SOP
14A 15

2-Hexanone 591-78-6 Methyl butyl ketone X

Methylene chloride 75-09-2 Dichloromethane X X

Methy!| tert-butyl ether 1634-04-4 MTBE X

Methy! ethyl ketone 78-93-3 MEK/2-Butanone X

Methyl isobutyl ketone 108-10-1 4-Methyl-2-pentanone X

2-Propanol 67-63-0 Isopropanol/Isopropyl alcohol X

Propene 115-07-1 Propylene X

Styrene 100-42-5 X

1,1,2,2-Tetrachloroethane | 79-34-5 X X

Tetrachloroethene 127-18-4 Tetrachloroethylene X X

Tetrahydrofuran 109-99-9 X

Toluene 108-88-3 X

1,2,4-Trichlorobenzene 120-82-1 X

1,1,1-Trichloroethane 74-55-6 X

1,1,2-Trichloroethane 79-00-5 X

Trichloroethene 79-01-6 Trichloroethylene X

Trichlorofluoromethane | 75-69-4 Freon-11 X

1,1,2-Trichloro-1,2,2- 76-13-1 Freon-113 X

Trifluoroethane

1,2,4-Trimethylbenzene | 95-63-6 X X

1,3,5-Trimethylbenzene | 108-67-8 X X

2,2,4-Trimethylpentane 540-84-1 Isooctane X

Vinyl acetate 108-05-04 X

Vinyl bromide 593-60-2 Bromoethene X

Vinyl chloride 75-01-4 Chloroethene X X

Xylenes, Total 1330-20-7 X X

m/p-Xylene 179601-23-1 X X

0-Xylene 95-47-6 X X

200 T RA
B800.972.4889
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ANALYTICAL ENVIRONMENTAL SERVICES. INC

VAPOR/AIR CHAIN OF CUSTODY Work Order #: O L2
3080 Presidential Drive, Atlanta GA 30340-3704 )
AES TEL.: (770} 457-8177 / TOLL-FREE (800) 972-4889 / FAX: (770) 457-8188 Page \ of |
Company: Address: Bottle Order #: i . Tumaround Time (Circle One):
, S\ A NCrese \abssrinl Bk :}-L{‘:’)SL\ @ 3 Day Rush
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PROJECT INFORMATION

SPECIAL INSTRUCTIONS/COMMENTS:

RELINQUISHED BY: DATE/TIME;:

RECEIVED BY:

DATE/TIME:

lIf specialized list is required, list analytes here:
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SEND REPORTTO: V. S%C 0

SHIPMENT METHOD

INVOICE TO:

Uﬂ'w C\/}’\O}\o\}?ﬁ -ﬁj c ouUT ; / ViAs (IF DIFFERENT FROM ABOVE)
N / i ViA: PO R
WS Cordtiruenis A CLIENT("FoiEr %8 MAIL COURIER STATEPROCRAM (faryy: MK Eoml? Y/N  Fax? Y/N
GREYHOUND OTRHER QUOTE #; DATAPACKAGE: [ T oI IV
AMPLES RECEIVED AFTER 3PM OR SATURDAY ARE CONSIDERED AS RECEIVED ON THE NEXT BUSINESS DAY: IF NO TAT IS MARKED ON COC, AES WILL PROCEED AS STANDARD TAT.
Iiisit our website www.aesatlanta.com to check on the status of your results, place bottle orders, etc.
*SAMPLE MATRIX: A = Indoor Air AA = Ambient Air §S = Subslab SV = Soif Vapor O = Other (specify) **AES. Inc.. assumes no liability with respect to the collection and shipment of these samples.** Page 4 of 17



i“ ANALYTICAL ENVIRONMENTAL SERVICES. INC
&7 3080 Presidential Drive, Atlanta GA 30340-3704
S TEL.: (770) 457-8177 / TOLL-FREE (800) 972-4889 / FAX: (770) 457.8188

VAPOR/AIR FIELD TEST DATA SHEET
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Analytical Environmental Services, Inc Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc.

Project:  Mercer Triangle Case Narrative
Lab ID: 1606F52

Sample Receiving Nonconformance:

The sample ID for 1606F52-004 was labeled as "VS-2 GW" on the canister. The sample was differentiated from the other "VS-2
GW" (1606F52-006) by matching the Canister Cert. ID# from the Field Test Data Sheet.
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Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: AMBIENT 1
Project Name: Mercer Triangle Collection Date: 6/13/2016 7:15:00 PM
Lab ID: 1606F52-001 Matrix: Air
Reportin Dilution
Analyses Result P . & Qual  Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 0.79 ug/m3 225789 2 06/20/2016 13:30 MD
Methylene chloride BRL 0.69 ug/m3 225789 2 06/20/2016 13:30 MD
Tetrachloroethene BRL 1.4 ug/m3 225789 2 06/20/2016 13:30 MD
Trichloroethene BRL 1.1 ug/m3 225789 2 06/20/2016 13:30 MD
Surr: 4-Bromofluorobenzene 96.2 70-130 %REC 225789 2 06/20/2016 13:30 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 7 of 17
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Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: AMBIENT 2
Project Name: Mercer Triangle Collection Date: 6/13/2016 5:55:00 PM
Lab ID: 1606F52-002 Matrix: Air
Reportin Dilution
Analyses Result P L. g Qual Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 0.79 ug/m3 225789 2 06/20/2016 14:25 MD
Methylene chloride BRL 0.69 ug/m3 225789 2 06/20/2016 14:25 MD
Tetrachloroethene BRL 1.4 ug/m3 225789 2 06/20/2016 14:25 MD
Trichloroethene BRL 1.1 ug/m3 225789 2 06/20/2016 14:25 MD
Surr: 4-Bromofluorobenzene 95.8 70-130 %REC 225789 2 06/20/2016 14:25 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-15'
Project Name: Mercer Triangle Collection Date: 6/13/2016 11:42:00 AM
Lab ID: 1606F52-003 Matrix: Air
Reportin Dilution
Analyses Result P .. g Qual  Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 400 ug/m3 225789 2 06/21/2016 16:48 MD
Methylene chloride BRL 350 ug/m3 225789 2 06/21/2016 16:48 MD
Tetrachloroethene 21000 680 ug/m3 225789 2 06/21/2016 16:48 MD
Trichloroethene 560 540 ug/m3 225789 2 06/21/2016 16:48 MD
Surr: 4-Bromofluorobenzene 102 70-130 %REC 225789 2 06/21/2016 16:48 MD
Qualifiers: *  Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-1 GW
Project Name: Mercer Triangle Collection Date: 6/13/2016 11:25:00 AM
Lab ID: 1606F52-004 Matrix: Air
Reportin Dilution
Analyses Result P .. g Qual  Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene 5.4 4.0 ug/m3 225789 8 06/21/2016 12:24 MD
Methylene chloride BRL 3.5 ug/m3 225789 8  06/21/2016 12:24 MD
Tetrachloroethene 58 6.8 ug/m3 225789 8  06/21/2016 12:24 MD
Trichloroethene 9.9 5.4 ug/m3 225789 8  06/21/2016 12:24 MD
Surr: 4-Bromofluorobenzene 99.5 70-130 %REC 225789 8  06/21/2016 12:24 MD
Qualifiers: *  Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-25'
Project Name: Mercer Triangle Collection Date: 6/13/2016 9:30:00 AM
Lab ID: 1606F52-005 Matrix: Air
Reportin Dilution
Analyses Result P L. g Qual Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 4.0 ug/m3 225789 2 06/21/2016 13:14 MD
Methylene chloride BRL 3.5 ug/m3 225789 2 06/21/2016 13:14 MD
Tetrachloroethene 340 6.8 ug/m3 225789 2 06/21/2016 13:14 MD
Trichloroethene 11 54 ug/m3 225789 2 06/21/2016 13:14 MD
Surr: 4-Bromofluorobenzene 103 70-130 %REC 225789 2 06/21/2016 13:14 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 11 of 17

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-2 GW
Project Name: Mercer Triangle Collection Date: 6/13/2016 9:25:00 AM
Lab ID: 1606F52-006 Matrix: Air
Reportin Dilution
Analyses Result P .. g Qual  Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 4.0 ug/m3 225789 2 06/21/2016 17:37 MD
Methylene chloride BRL 3.5 ug/m3 225789 2 06/21/2016 17:37 MD
Tetrachloroethene 25 6.8 ug/m3 225789 2 06/21/2016 17:37 MD
Trichloroethene BRL 54 ug/m3 225789 2 06/21/2016 17:37 MD
Surr: 4-Bromofluorobenzene 104 70-130 %REC 225789 2 06/21/2016 17:37 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-35'
Project Name: Mercer Triangle Collection Date: 6/13/2016 10:44:00 AM
Lab ID: 1606F52-007 Matrix: Air
Reportin Dilution
Analyses Result P L. g Qual Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 4.0 ug/m3 225789 2 06/21/2016 18:26 MD
Methylene chloride BRL 3.5 ug/m3 225789 2 06/21/2016 18:26 MD
Tetrachloroethene 160 6.8 ug/m3 225789 2 06/21/2016 18:26 MD
Trichloroethene BRL 54 ug/m3 225789 2 06/21/2016 18:26 MD
Surr: 4-Bromofluorobenzene 100 70-130 %REC 225789 2 06/21/2016 18:26 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-3 GW
Project Name: Mercer Triangle Collection Date: 6/13/2016 10:34:00 AM
Lab ID: 1606F52-008 Matrix: Air
Reportin Dilution
Analyses Result P L. g Qual Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 4.0 ug/m3 225789 2 06/21/2016 19:15 MD
Methylene chloride BRL 3.5 ug/m3 225789 2 06/21/2016 19:15 MD
Tetrachloroethene 280 6.8 ug/m3 225789 2 06/21/2016 19:15 MD
Trichloroethene BRL 54 ug/m3 225789 2 06/21/2016 19:15 MD
Surr: 4-Bromofluorobenzene 102 70-130 %REC 225789 2 06/21/2016 19:15 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-45'
Project Name: Mercer Triangle Collection Date: 6/13/2016 10:02:00 AM
Lab ID: 1606F52-009 Matrix: Air
Reportin Dilution
Analyses Result P L. g Qual Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 4.0 ug/m3 225789 2 06/21/2016 20:05 MD
Methylene chloride BRL 3.5 ug/m3 225789 2 06/21/2016 20:05 MD
Tetrachloroethene 28 6.8 ug/m3 225789 2 06/21/2016 20:05 MD
Trichloroethene BRL 54 ug/m3 225789 2 06/21/2016 20:05 MD
Surr: 4-Bromofluorobenzene 104 70-130 %REC 225789 2 06/21/2016 20:05 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc TO-15 Report Date:  22-Jun-16

Client: GeoTechnical & Env. Consultants, Inc. Client Sample ID: VS-4 GW
Project Name: Mercer Triangle Collection Date: 6/13/2016 12:14:00 PM
Lab ID: 1606F52-010 Matrix: Air
Reportin Dilution
Analyses Result P L. g Qual Units BatchID Date Analyzed Analyst
Limit Factor
Toxic Organic Compounds in Air by GCMS TO-15 (TO-15)
cis-1,2-Dichloroethene BRL 4.0 ug/m3 225789 2 06/21/2016 20:54 MD
Methylene chloride BRL 3.5 ug/m3 225789 2 06/21/2016 20:54 MD
Tetrachloroethene 75 6.8 ug/m3 225789 2 06/21/2016 20:54 MD
Trichloroethene BRL 54 ug/m3 225789 2 06/21/2016 20:54 MD
Surr: 4-Bromofluorobenzene 101 70-130 %REC 225789 2 06/21/2016 20:54 MD
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Sﬁrvﬁ;ﬁes; Ine,

Sample Receipt Checklist for Air Canisters

Client” (G ?)Otw-ﬂ.l cad ' Work Order Nurmber HpOL FS2 |

Checklist completed by PQ/)/»() MQMLLDL\

[p/t=/ LG
Signature Date

Carrier name: FedEx (/ UPS Courier Client US Mail- Other

Shipping container in good condition?

Custody seals intact on shipping container?

Chain of custody present?

Chain of custody signed when relinquished and received?
Chain of custody agrees with sample labels?

Field data sheets present?

Sample containers intact?

Ifno, explain: -

Yes_"i’No_ﬁ Not Present
Yes ﬂo_ Not Present
Yes_l/No__
Yes _“Z No
Yes  No __t{

Yes ggﬁo_'__

Yesﬁ_‘/i\lom

" All samples received within holding time?
Was TAT marked on the COC?
Proceed with Standard TAT as per project history?

Al canisters received per Bdttle Order issued?

See Case Narrat@ve for resolution of the Non-Coﬁformance.

Yes éﬁo_ )
Yesle_%

Yes_  No  Not Applicable_L/
Yes_;"_/No___ '
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